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Korell '"'- 
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andCo 722,724 

Blatters,   Manufacture  ol       P     N<  wlon.     1  rom    I  lie 

Karl.,  vorm,  Bayer  and  Co 

Blatters,  Manufacture  of.    (P)  Oohler 944 
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Hummel) 244 
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Hydroxyanthraquinones.    Prodnctiou    "I    Derivatives   of. 

I'     From  The  Karl',  vorm.  Bayer  and  Co m 

1 1  yd  roxy       1  'en  vatives       1  if      AnthraquinoHnequinone. 
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Manufacture  of  Refined.     (P)  Sim  j. kin 

Preparation  of I'll 
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Solid.    I P)  Xobel 871 

Obtaining  Complete  and  Smokeless  Combustion  of.    IP) 

Armstrong  I  illus.  i 

Obtaii  ing  Gases,  Ammonia,  and  Tar  from.    !  P)   Mond 

(illus!) 

Valuation  of.    (Fischer)  (illus.) i- 

Fumigant  for  Use  in  Horticultural  Buildings.    (P)  Smithson. 

Fumigants.     i  Pi  MeDougall 667,  S 

Furfurol.   Detection  of   Sesame  Oil    by.    (Yillavecehia    and 

Fabris) 

Furnace  and  Apparatus  for  Working  Ores.    (P)  Allison.    From 

Storer.  Martin,  and  Eaton 31 

An  Improved.    (PI  Dempster 671 

A  Recuperative  Gas-.     (Bigot)  (illus. i ]7J 

A  Useful  Electric,  for  Laboratory  Work.    (Readman) 37; 

Por  Burning  Petroleum.     (Cram*)  (illus.) 21 

Pan   and    Concentrator   for    Boiling    Fish    Livers.     (P) 

Lotherington  and  Speucer 1631 

Furnaces,  Electric.    (P)  Lake.    From  Girard  ami  Street 126 

Electric.     |P)  Chaplet ■■;■ 

For  Burning  Refuse.    (P)  Alliott  and  McC.  Paton  (illus.        -  • 
For   Distilling    Zinc,    Cadmium.  4c.    (P)   Golby.    From 

Francisci 

For  Drying  and  Coking  Peat  Briquettes,    i  P)   Stauber 

(illus.) 715 

For  Electric  Smelting.     (P)  Xiewcrth HO 

For  Obtaining  Smokeless  Combustion.      (P)   Armstrong 

(illus.  i 1051 

Melting.    (P)  Dantzenberg.  jun Sp; 

Metallurgical.    (P)  Torres 10»7 

The  Capacity  and  Form  of  Blast-.     (Hawdon) 613 

Furniture  Polish.    (P)  Horn - 

Fusel  Oil  in  Spirit,  Sources  of  Error  in  Roese's  Method  of 

Estimating.    (Glasenapp) 982 

Fusibilitv  of  Clays,  The  Calculation  of  the.     I  Wheeler) 396 

Of  Mixtures  of  Isomorphous  Salts.    (Le  Chatelier) 

Fusion    Tests.    Determination    of    High    Temperature    by. 

Schneider) 7*12 

The  Austin  Process  for  Treatment  of  Pyritic  Minerals  by. .    812 
Fuzes,  Electric.    (P)  Brain 7W 


Gal,  na.  Treatment  of,  for  Production  oi  Lead,  Lead  Sulphate, 

and  Lead  Oxide.    (P)  Macdonald 1  II 

GalhuuTide,  On  the  Homologies  of.     (Cazeneuve) 7" 

OrGallanol,  Germicidal  Action  of.    (Cazeneuve) 735 

Oxindophenolic  Colouring  Matter-  fir  im.    (Cazeneuve)  ...  7*0 

The  Metallic  Compounds  of.    (Cazeneuve) 58 

Galloparatoluide.    (Cazeneuve) 13 

Oxindophenolic  Colouring  Mattel's  from.     (Cazeneuve)  ...  720 

Galvanic  Batteries.    See  Batteries. 

Garden  Party  at  Messrs.  Flemings 

Gardenia  Resin.    I  Heckel  and  Schlagdenhauffen) 17 

Gas.    (Class  II.)     25, 138,241,378,505,625,715,  789,  872,831 

1048,1182 

Analysis  Apparatus.    (Fischer)  (illus.) 

And  Air.  Apparatus  for  Mixing.    (P)  Axdorfer  and  Sass. . .  1050  ' 

A  New  Compound.  Produced  Electrically,    il'i  Hall 528 

Apparatus,   Difficulties   in    Working   Parallel   Series   of. 

(Leybold) 1043 

Apparatus  for  Manufacture  of Water-.    (PI  Glasgow 931 

Apparatus  for  Manufacture  of  Water-.    (P)  Paisley 212 

Apparatus    for    Manufacture   of    Water-.    (P)   AVestcott 

i  illus.) 1051 

Apparatus  for    Washing  and  Purifying.     (P)   Marshall. 

lillus. i  710 

-Burners,  Hoods  for  Incandescent.    (P)  Bohui  and  Craw- 
ford   

-Borners.  Incandescent.    (P)  Imray.    From  Mccller iil 

netting  Coal-,  with  Benzene.    (Ries) B73 

•sit ion  and  Origin  of  Natural.     (Phillips) 790 

Condensers.     (P)  Cutler 626 

Conditions  for  Production  of  Generator,  observed  during 

bust  ion  of  Carbon  in  Air.     (Ernst) 379- 

Cylinder  Connection.    (P)  The  Manchester  Oxygen  Co.  and 

W.  M,  Jackson  l  illus.  1 22 

Cylinders,    Apparatus  for  Testing.    (P)  The  Scotch  and 

Irish  ( rxygen  Co.  and  H.  Brief  (illus.) 78 

Coal-Tar,  Apparatusfoi  Obtaining.    (Pi  Smith 

Filter  for.      P)  Moeller "11 
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Kr.Mii  Oil,  Pi  i     i  ttanufaoturiui        M  '      ' 

■  ii   Paraffin  Oils,  :in.l  from  Pun  iflln 

:m.  1    I  ■  lllis.) '11 

Furnace,  \  lb  cii| ■        b  ■         illus.) 1 7 1 

Heat  of  Conilur.li  nofCoul-.       \   u             -'.'• 

1 1  >.i             v                P    I'  n  in  -    il2d 

In  Ainorii      \)               Bredel) 715 

In  Guns,    Ipparatua      r  Menui  of.    (P 

nhol:) 929 

i  s,  [ncandi  *                               H    Vi Ut 715 

I, II.-IU  inc.  Incandescent.      (P     Bcrl  '     ililillili.      703 

htnlng,  MamifacUu         B  for  Incandescent.    (P) 

ms 141 

Liquor,  Treatment  of  Waste  from,       I  r 'i:t,"» 

■Mat  -       P)  Hartley 1050 

Manufacture,  Commercial   Pos  tioi       [Bye]      lucts 

71!i 

Mauufactun  of.     IP]  Mansfleld  <7i 

Manuh  nd  Apparatus  therefor.    (P)  Dinsnion 

Manufacture    ol    Coal-,    and    Ipparatus   tbei 

Dvorkoviti tBU 

Mann  Lefuse  Material     (P)  Stanlej 242 

luliliating.        I'      I  -V,  Ir.i 243 

Manufacture  of  Oil-.    (P)  Mooll-r :;7:i 

Manufaclureof  Water-.  inXow  York       I  872 

Mel  li-ii  and  Apparatus  (tor  Generating  Fuel-.   \  P)  Thwaite 

and  Threlfall  lilltis. I 717 

Method   iiml   Apparatus     for    Producing.       l'i     K: 

i  illus.  i 248 

Metlidd  and  Apparatus  for  P  I    el.      r     Boult, 

Prom  Cowen  (illus.) 140 

Or  Ur,  Apparatus  for  Carouretting  or  Enriching.  (P)  I 

and  Weston i  u 

Preparation  of  Carbon   Black  from  Natural,  In  Aim    i 

128 

i  Calcining 

Limes!  '    B  I  Batch    illus.) 136 

Producers,      P]    tbel.    Prom  The  Gas  Motoren    Pabrik 

Deuti 937 

.Producers, Appliance  for  Breaking  Down  Crusl   in,    (l'i 

Hull B7 

-Producers,  Improvements  in.    (PI  Duff l  hi 

Producers,  Improvements  in.      I'    Heldrum  (illus.) 242 

Production  ef.an.l  Bye-Products,  and  Apparatus  then  for. 

P)  fonnp ■■■;-, 

Prodm-timi  of,  from  Mineral  Oils,  and  Apparatus  therefor. 

P    foung  (Ulus.)   934 

Production  of  Illuminating.    (P)  Smith 878 

duction  of  Water-,  and  Apparatus     .  P    Ibung 

(illus.) 934 

Products  of  Combustion  of.  from  Argandand  Auer  bun, 

ooant)  i  _- 1  - 

Puril  ■  l'i  Fleischliauer aud  Bernstein  ■  illus. i  .    71-s 

•Purifying  Material,  Amonntof  Cyanogen  in.    i  Burschall).    138 
.PurilVing  Material,  Estiniai  -       linrin.      Meyer) 

(illus. ) ' J.  ; 

Tanks  r,,r  Storing  Compresse  1.    (P)  Timmis 7*s 

Washers  for  Bxtraction  of  Tar,  4c.  from  Coal-.     I'    Cripps 

(illus.) ,17H 

Apparatus  and  Method  for  Determining  Density  of. 

(Meslans)  (illus.) ". in 

Ipparatus  for  Cooling.    (Pi  Price 1048 

Apparatus    for    Rapid    Determination    ol    Combust 

(l\m.li    illus. i  -,, 

Combustible,  Arising  from  n  Battery.      D 

wsdd  I  '........    749 

Diffusibility  of  certain,  through  Caoutchouc  Membranes. 

(Beychler) isi 

Kudos,  ,1  in  Coal  and  Coal-dust.    <  MeOonnell) . ...........      25 

For  Carbonic   Icid,  Oxygen,  and  Cai                     de,  Appa- 
ratus for  Analysis  of.      Pfciffer)  (illus.) 83 

Heating,  ty  Electricity,    fp)  Donaldson 529 

In  Duets  and  Towers,  Motion  of.    (Jurisch) .-,]:; 

In  Air,  Apparatus  for  Notifying  Presence  of.      P)  Hardy.,  1091 

Means  I  rDesti  lying  Obnoxious    [Pj  Baker 1084 

Method  and  Apparatus  for  Detecting  and  Measuring  In- 
flammable.   (F)  Tilghmai  lo.v> 

Method  and  Apparatus  for  Determining  Density  of.    (P) 

Preresand  Meslans '. 3-3 

Preventing  Intermingling  of.    passing  through  Liquids 

(PI  Hdliard  jig,; 

Process  and  Apparatus  for  Electrical  Treatment  of.    (P) 

Hull '. . .     52g 

Pumps  for  Pumping  01  Compressing,    (l'i  Murray   illus 
Researches  on  the  Phenomena  of  Oxidation  and  Chemical 

Properties  or.    (Phillips) - 

I  he  Qualitative  Reactions  of.     1  Phillips) s|,i 

Treatiuir  Blase-Furnace,  for  Extracting  Ukalme  and  other 

Compounds.    (Imray.)    From  Graft .1,1 

I  tuisinK  the  Pressure  111  Gas-Cylinders  for  Employing  thi . 

(Pi  Manchester  Oxygen  Co.  and  Jackson , 715 

r -Ionium >    8sj 

Gauge,  The  Standard  Wire .......... 

>n  of  Bichromated.     (Izarni HOC, 

-      ord) '     2« 

From  Bones,  Production  of.    (P)  GrilloandSchroeder"!!    108 

Manufactur  8  -  ncer. 

German  Trade  hi.    (T.B.)   v.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  ni-> 

I'lislmyi gg 

iiiinine.    (Thompson)   


limn  s,  uipervin  ns.  All  

11 ki  and  Tamil t)  



Prom  Oil  of  And 

Bouveaull  

Manufactun  r    Bertram  ..... 

linl  Russia   New  Ci  i 

•ill    111, lush  VI  1 

■:  I  rade  '  inn 

Hi  ihol  in       !  R  '    

Depr.  1  1   1       

Hr\  ins  Potal 

1  -         <  

In. 1  i   1  Q  \i 

(T.K  I   

1  m]  "ii-.  ".,1  I  mi  nog 

Manufni  tin    0    11 1'draulic  Morta  I  liild)  ....      1 1 

Mineral  Productioi  :,.v; 

ruble  Oils  in.    1  1.1:     

Production  of  Zino ill.    (T.R.)   7; 

led  Analytical  A  1  in.    (T.B.) 912 

Proposed   Nationalisation  "f  Potash  and    Haf 

its.    (T.B  ' 

1  11, ■  t  Returnsof.    (T.B.)   

'I  he  1  ieraenl   1    id  I   B     i  j:>7 

1  if.    '  l'.i: .' 771 

The  Foreign  Trade  of,  in  1893.      r  1:      

The  Iron-making  of,  and  its  llesidual  Prod  lets, 

The  Mining  Industry  of.    (T.B.J 

The  Nitre  Question  in.    (T.B.)    559 

Beer  Compounds  for  Manufacture  of.    (P)  Heron loss 

Pottery,  and  Enamels.    (Class  \  1 1 1 

\  1  1  loids  "p  hi.    ■  Poerstei  1  ;, 

Articles  Imitating  tgate.     (P^Solms-Baruth 30 

rating,    (P)  Shelley 949 

Effect  of  the  Atmosphere  and  Water  upon.      1  en        ...     518 

Bhgelmann's  Process  tor  Decoration  ot    I  kppert) 11:17 

Letters,  Manufacture  of  Enamel,      l')  Bonui 1198 

Lining  Pipes  with,      r    Herbert  154 

Making  Transparent  Puotographs  on.    (P)  Ulison,    I 

Forster  an  1  R  ickwood 117 

Manufacture  of    Tnbes   and    Vessels   of    Covered.     (P) 

Browne.    From  Kastner '.'i-.t 

Method  for  Joining,  to  M  tals     i.P)  Doulton  and  SI 

lentationof.    (P)  Gibbs 8S8 

Process  for  Etching  on.     (P)  RetzlaO 

Producing  Pictures,  Inscriptions,  Ac.,  on.      P)  Gorlitz -11 

Production  of  Bnamelled    Letters  aud  Designs  on.    (P) 

II"  bin sit 

The  Chemical  Bebaviour  1  ,",ts 

The  Sealing  of  Wires   n.      P    Lake.     Prom  dbbits .iii 

TI10  Weathering  of,    and  its    Dei'oinposition  by  Water. 

( Foerster ) 11 M 

Glaze.  Laundry.     1 P)  Conroy ",'il 

3,  Manufacture  of.    (P)  Thompson.    FromLeuchs 519 

Glove-making  Industry  in  Spain sL>i 

Glucose,  Cause  of  Birolation  of.    (Tollens) 165 

Determination  of.     (Gaud) 1229 

Gravimetric  Estimation  ot    (Gaud  1227 

Syrups.    Characteristics  of.    1st andDioksonJ ITS 

Glucoses,  Action  of  Bases  on.    ( Jessen )  264 

Glucosides  and  Bhamnosides,  Dyeing  with.    (Schunck   and 

Marculewski  1 ;.'£! 

Of  the  Alcohols,  Tin-.    (Fischer)  liJT 

Glue.     (ClassXIV.)   49,164,  108,533,648,746,821,  ■ 

And Fat^  Apparatus  for  Bxtracting;     (P)  Machalski 'Us 

And  Gelatin  from  Bon.s.  Production  of.      Pj  Grille  and 

Schroeder 40S 

Examination   of,   for   Manufacture   of  Coloured  Papers. 

Schlossmann) 124- 

Estimaiion  of 424 

German  Trade  in.    (T.B.) 1112 

Manufacture  of  Liquid.  408 

Process  and  Apparatus  for  Cooling  and    Forming;.    (P) 

Hewitt  -  illus.  1 107; 

Putty  and  Cement.  Composition  and  Treatment  of  Su   ■ 

stances  for  Use  as.    (Pj  Walters 107 

Removing  Impurities  fi 0111.     (P)  Hewitt 

Gluestufis,  Valuation  of.    (Gantter) 

"Gluten    Particles"   occurring    in    Wort,    B.-.-r.   and  Yeast. 

(Will) 967 

n  as  nn  Agent  for  Softening  Leather 164 

Process  and  Apparatus  for  Obtaining,  from  Spent  Lyi 

(P)  Ruymbeke  and  Jobbins 1070 

Process  for  Distilling,  and  Treating  the  Residue.      P    \  an 

Ruymbeke 

Glycerol.  Influence  of.  on   Bai  '  Action  of  Phenol  and 

Corrosive  Sublimate.      Lensi) f1"-'* 

Inversion  of  Sugar  by.    1 II  r.li  1 

Invertive  Action  of.     ( Donath) 

Study  of  the  Meth  S     r) -"" 

Valuation  cf  Crude,    (Heller)  

Gold  and  Silver,    Bxtracting,  .  -  as   thereof.    (P) 

Raleigh 

\r,d  Silver,   Extraction  of,  from  Ores        1      Mu.-Arthur, 

Ellis,  and  The  Cass.  I  Gold  Extra    ingCo 52.'. 
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Method  and  Apparatus  for  Extracting,  from 

rrun .............  ::'-■ 

loartaand  Calcite  Veil  •    *»» 

Klectr  -  r.  from  Silver.    (Schnabel) g 

r  Matl         i-    M    ■  -.I. WW 

1  itracti.  v  i  r,  from  Ores,  *c.    ( P)  Monl 

; : , 

.  m  o',  :it  the  Witwatersrandt  Goldtields.    (De 

Mcseiithal)  (illus  ■• 

i      .  hlorinatioii  •  •■• 

Precipitating,    from    Cyanide    Solutions.     [PJ    hell    ana 

•  ,.r     B16 

.    ziiic^Lead-Sulphide  Ores  containing.    (P)  Fell. 

1  >  m  I  i  '       :••••■•■■•:•.••     '"- 

I  (traction   0'.  by   Di'ute  Potassium  Cyanide. 

>yder) 

Volumetric  Estimation  ol       I1  '•,'4 

.lobium  unciuatum 89s 

I  Brewine,  Method  of  Treating.     (P)  Barley 1082 

(P)  Haines 868 

Malting.    IP)  Blake ■     268 

Bxtracts  from   Malted.    (P)  Faulkner  and 

Ijjl* 

(Raw   Conversion  in  the  Brewery.    (Salainon) aiu 

■   Drying  Brewers' and  Distillers",  and  Apparatus  there- 

I'i  Pielder 1214 

Gramine.T.  Celluloses  oi  the.    (Smith ! 537 

\    Colouring    Halter    in    the    Leaves    of   the. 

-  ihnnck,  Knecht,  and  Marchlewssu 409 

Graphite  in  PU- 1  (Crobaugo) 665 

Manufacture  of.    (P)  Johns 821 

-.    Extracting   and    Preparing    the   Fibres    of.      (P) 

Crozier,  and  Ferguson 632 

of,  from  Waste  Suds.    (Pi  Inston 1070 

fircaxis.  Bleaching  and  Purifying  Refuse.    I  Virolleaud  i 1088 

Filter*  used  iii  the  Production  of.    (P)Iseli 377 

nent  of  Wool,  for  Separation  of  their  Constituents. 

T     Hutchinson 260 

I  its. 

ral  Industry  of.    (T.R.i 431 

',    New  Direct.    (Report    by  Bauraann   on   Paper  by 

Petzold) 143 

Sh  Batteries. 
-  r's  Method  for  Estimation  of  Sulphur.    (Marchlewski) .    283 

i       as) 972 

nfacture   of.     (P)    Thompson.    From    von    Heyden 

N'achfnlger 275 

Producing  Esters  Iroin.    (P)   Abel.    From    von  Heyden 

Numfolger 275 

c  iautetnala,  Tariff  Changes  in.    (T.R.) 989 

I  hiss  XVI.)  . . .     52,  1G5.  263,  410,  533,  652,  748,  822,  965,  1076, 

12111 

in  of  Siam  I'Lndyi B21 

Bleaehinc  Starch.    (P)  Siemens  Bros.    From  Siemens  and 

Halske 34 

"Manufacture  of.   from    a    Waste  Product.    (P)   Hanson, 

Castle,  an-1  Morrison 410 

Yeast.    iSalkowskii 1213 

Gums,  On  the  Solution  of  Indian,  by  Hydrogen  Peroxide. 

(Koechlin)  653 

Gnni  alto  undsr  Explosives. 

An  Improved.    (PI  Leonard 61 

Manufacture  of.    (P)  Schindler 975 

:ratu*   for   Measuring   Pressure  of  Cas  in.    (P) 

iboh 929 

Gutla-Parcha   and    India-Rubi.er.    Manufacture    oi    Elastic 

alfrom.    (P)Desprez 12"9 

\  Substitute  for.    (Pi  Le  Brocquy 964 

[Lagarde) 7^ 

Preparing,  for  Various  l'urp.v,,.    (pj  Hutchinson 649 

DOcladns   Canadensif     '  '(rates   of  the    Fruit   of. 

(Stone  and  Test) 536 

I  other   Materials,  Machinery    for    Drying.    (P) 

lladdan.    From  Cumner 241 

Portland  Cement.    (Schottj 251 


H 


vylin  and  Brasilin.    (Herzig) 71.7 

Hair,  cleansing  and  Dyeing  Cattle, and  Horse.    (Ganghofer)  .  1057 

Haiti,  The  Dyewood  Industry  of.    (T.R.) 43! 

Half-Wool  Goods.  Substantive   Dyestuffs  in  the   DTcing  of. 

( Ackeruian) .",st; 

B               I       trolytic]     paration  of  the.    (P)  Uochn 1205 

SyatemofPtm  S  I  >p Fermentation. 

(Jorgenseu)  926 

H               Manufacture  of  Substances  of  Extreme.    (P)  Chap- 
let  :15c 

1              1     Is  of  Used.    (McMillan) 539 


Hn    Qeating  and  Spontaneous  Combustion  of.    (Berthelot)..  11118 

Heat    Action  of.  ou  Ethylene.    (Lewes) 505,873 

VUotropic    Transformation  of   Iron    under  Influence  of. 

(Charpj  I  ■••: ..........    737 

Developed  by  Italian  Balhstite.  (Macnaband  Ristnn)  ...  1174 
Developed  by  Modern  Smokeless  Powders.     (Macnaband 

Ristori)  '. ('73 

Develop?  I  b)  Xitro-glycerinand  Nitro-ceUulose.     (Macnab 

1  Ristori) 973 

Effect  of,  on  Iodales  aud  Bromates.    (Cook) 73t 

Electrical  Transference  of.    (Honllevigne)  72 

Electrical  Transport  of,  in  Electrolytes.    (Bagard)  (illus.)      71 

In  Boilers,  Loss  of.    (Scheurer-Kestner) 1049 

In  Combustion  Chambers.   Method  of  Controlling.    (P) 

Land  anil  Caulkins (137 

(if  Combustion  of  Coal-Gas.     (Aguitton) 26 

Loss  of  in  Steam  Engines  of  a  Sugar  Factory,    (Classen'..     7|s 
Heating  Apparatus.    See  Apparatus. 

ByElectricity 7^;> 

ltv  Electricity,  Efficiency  of,  compared  with  Combustion. 

'    (Wilkc)  .'. 790 

Electrically  by  Induced  Currents.    (Illus.) sn: 

Hcckmann's  Process  for  Diffusion  in  Vacuo.     (Muige) 12111 

Hemp,  Connection    between  Tenacity  of,    and   Moisture  in. 

(Lobry  de  Bruyn) 385 

Method  and  Apparatus  for  Bleaching,  &c.     (!')  McMeekin.    24(1 
Hempel's  Experiments  on  Zinc  Smelting  in  Blast  Furnaces...    814 

Hermite's  Process  for  Purifying  Drainage  by  Electricity 898 

Hides,  Action  of  Salt  on  the  Putrefying  Bacteria  of.    (Haen- 

lein)  49 

Action  of  Tannin  on.    (Passler)  :hU 

And  Skins,  Tanning.     Il'i  Durio 1074 

Colouring  Tanned,  bv  Means  of  Smoke.  (P)  Herrmann.. .  964 
Continuously  Treating,  in  Tannin;.-  Liquor.  (P)  Brunini:.  10s 
Decomposition    of,   during    Process   of    Tanning.     (Von 

Schroeder  and  Passler) fci 

Does  Tannin  Tan:     (Procter) 747 

Or  Skins,  Tanning.    (Zahn) S22 

Softening  and  Cleansing.     (Pj  Jackson 1075 

Treatment  of.    (P)  Lake.    From  Strauss 51 

See  also  under  Skins. 

Holden  Liquid  Fuel  Burner,  The.    (Illus.) 932 
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f  mrct  "  read  "  Tanret." 
From  top :  for  "  phosphorous  "  read  "  phosphorus." 
Irani  bottom  :  for  "  Felcuiaun"  road  "  Felemann." 
From  top:  for  "  Mittlemann"  read  "  Mittelmann." 
From  top :  for  "  pyrogollol "  read  "pyrogallol.V 
From  top  :  for  "  slasrwood  "  read  "  sUujwool." 
From  top  :  for  "  techn  "  read  "  teclu. " 
From  bottom  :  for  "  chromoscopc  "  road  "  chronoscope." 
From  bottom :  for  "  chromoseope  "  read  "  chronoso 
From  top :  insert  "  MS." 

The  third  Abstract  from  top  should  be  under  -  XXIII.,  Apparatus,  fcc." 
Fr.  ,m  bottom :  for  "  connection  "  read  "  convection.'' 
From  bottom  :  for  "  when  "  read  "  where."' 
From  bottom  :  for  "Hewitt  "  read  "  Hewett." 
From  bottom  :  for  "  Geutzsch  "  read  "  Gentzsch." 
From  top:  for  "  60"  "  read  '(50°  R." 
From  top :  for  "degration "  read  "  degradation." 
From  top  :  for  "  Prinseu  Gurlings  "  read  "  Prinseu  Geerligs." 
From  top :  for  "  Frommodorffs  "  read  "  Trommsdorfls." 
From  top:  for"  1894"  i 
From  bottom :  for  " as  "  read  "  whilst." 
From  top :  for  "  Georgcvics  "  read  "  Georgievics." 

top:  for "Mittclman" read  "Mittclmann." 
Morgan's  Tabular  Scheme  for  Iron  Ore  Analysis,  col.  1,  under  sub-heading  I!  s   Itu.  lor  "HCl"  re  id  "  Hi'. 
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NOTICES. 

Notice   is   hereby  given  in  accordance  with    Bole    '■  I 
the    By-Laws   that   the  Council  will   projiose  to  the  forth- 
I  coming  Annual  Meeting  the  amendment  of  the   Society  's 
By-Laws  as  follows: — 

1.  That  Rule  7  be  amended  by  the  deletion  of  "and" 
in  the  first  line  thereof,  and  by  the  addition  of  the  words 
"and  47  "  in  the  same  line. 

2.  That  under  Rule  IS  the  form  of  nomination  of  candi- 
dates for  the  Council  be  amended  by  transferring  the 
candidate"?  declaration  to  the  end  thereof,  and  that  the 
words  "and  by  the  nominee "  he  added  in  the  third  line 
after  the  above-mentioned  form  after  the  nerd  "  sub- 
script!' 

3.  That  (he  proviso  al  the  end  of  Rule  22  be  deleted 
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I.    ihat   in  Rule  26  the  Nomination  Form  for  candidates 

[embership  be  amended  to  read  as  follows: — 
■•  We,    the    undersigned    members   of    the    Society    of 

Chemical  Industry,  hereby  propose 

(candidate's  name  in  full)  as   a  tit  and  proper 
in  to  become  a  member  of  the  Society. 

For  Rames  only  of  members]  

recommending  the  candidate.     J  

"And    I,   the    said   caudidate  for   membership,   hereby 
declare  that   if   elected    1   will  do    mv   best    to   support  the 
ty  ami  will  observe  its  By-Laws. 

(Signature) XPro/ess'°'0 

(Address) _  (Date)_ 

Extract  from  By-Laws  {Rules  27,  29,  and  30). 

.'>.  That  Rule  27  should  read  as  follows  : — 
"  Each  member  shall  pay  an  annual  subscription  of, 
twenty-five  shillings,  due  on  the  1st  January  in  each  year  ; 
except  that  any  member  may  pa}'  a  life  composition  fee 
of  twenty  pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay  on  receipt  of  notice  of  election  an  entrance 
fee  of  one  guinea  in  addition  to  his  first  year's  subscrip- 
tion; except  that  should  a  member  who  has  paid  an 
entrance  fee  resign  and  subsequently  seek  re-election 
the  Council  may  dispense  with  a  further  entrance  fee." 

6.  That  in  the  second  line  of  Rule  28  the  words  after 
•'  and  "  read  as  follows  : — "  issued  to  the  members  once 
every  year." 

7.  That  Rule  29  read  as  follows : — 

"  No  person  shall  be  entitled  to  the  privileges  of  member- 
ship who  has  not  paid  his  subscription  for  the  current  year. 
He  shall  not  attend  meetings  nor  vote,  nor  shall  he  receive 
gratuitously  the  publications  of  the  Society.  Should  the 
subscription  remain  unpaid  eight  months  after  it  is  due, 
the  Secretary  shall  give  the  member  notice  that  unless 
payment  be  made  within  four  months  after  the  date  of 
such  notice,  his  name  will  be  struck  off  the  register.  At 
the  expiry  of  the  said  period,  if  the  member  should  still 
remain  in  default,  the  Council  may  order  his  name  to  be 
removed  from  the  register,  whereupon  he  shall  cease  to 
have  any  right,  privilege,  or  interest  in  the  Society,  and 
the  Council  may  notify  the  same  in  the  Jourral  and 
recover  the  arrears  of  subscription  at  law." 

8.  That  Rule  30  read  as  follows  :— 

"Any  member  may  withdraw  from  the  Society  at  the 
end  of  any  year  by  giving  previous  notice  to  the  General 
Secretary  of  his  intention  to  withdraw  ;  always  pro- 
vided that  such  notice  to  be  valid  must  be  accompanied 
by  the  payment  of  all  subscriptions,  if  any,  which  may  be 
due  from  him  to  the  Society  at  the  date  of  the  notice.  By 
such  notice  and  payment  he  shall  be  released  from  all 
further  liability  as  a  member." 

9.  That  the  following  Rule  be  added  after  Rule  53  of 
the  present  Rules : — 

"  All  communications  between  Local  Sections  and  Public 
Bodies  or  Societies  shall  be  conducted  through  or  be  at 
the  discretion  of  the  Council ;  and  no  publication  shall  be 
issued  by  any  Section  to  the  general  public  without  the 
previous  consent  of  the  Council." 

10.  That  Rules  54  and  55  be  placed  after  Rules  34  and 
38  respectively,  and  that  the  succeeding  Rules  be  renumbered 
accordingly." 


Bankers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  this 
number  of  the  Journal,  which  should  then  be  sent  to  the 
Honorarv  Treasurer,  Mr.  E.  Rider  Cook,  East  London  Soap 
Works,  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  he 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 
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THE  MANUFACTURE  AND  INDUSTRIAL  VALUE 
OF  ALUMINIUM  ALLOYS. 

BY  J.    H.   J.    DAGGER,    F.I.C.,    F.C.S. 

In  the  two  papers  I  have  had  the  honour  of  reading  before 
this  Society,  and  in  a  paper  read  before  the  British  Associa- 
tion in  1889,  I  gave  some  account  of  the  present  day  methods 
for  the  production  of  this  industrially  new  metal,  and, 
expressing  my  views  as  to  its  value,  based  upon  an  especial 
experience  of  the  metal  in  the  laboratory,  foundry,  and 
workshop,  I  then  stated  that  "  the  greatest  value  of 
aluminium  is  as  yet  in  its  alloys";  that  these  words  hold 
true,  and  that  the  alloys  of  aluminium  have  a  value  that 
can  hardly  be  over-estimated,  I  will  endeavour  to  set  forth 
this  evening.  Aluminium  alloys  readily  with  all  the 
common  metals,  with  one  or  two  exceptions,  and  with  gold, 
silver,  and  platinum.  These  alloys  may  be  conveniently 
considered  as  divided  into  two  classes,  simple  and  complex  : 
aluminium  alloyed  with  one  metal,  or  with  two  or  more. 

The  Simple  Alloys. — The  most  important  are  the  copper 
allojs  ;  these  form  two  series  : — Aluminium  bronzes  with 
1  to  1 1  per  cent,  of  aluminium,  and  aluminium  copper  alloys 
with  90 — 99  per  cent,  of  aluminium.  The  intermediate  alloys 
form  a  series  differing  widely  in  colour  and  other  physical 
characteristics  of  great  scientific  interest,  but,  owing  to 
their  crystalline  brittle  nature,  valueless  in  the  arts.  The 
10  per  cent,  aluminium  bronze  is  perhaps  the  best  known  ; 
it  was  first  prepared  by  Dr.  Percy,  of  the  Royal  School  of 
Mines,  in  1855,  and  as  early  as  1859  a  series  of  experiments 
were  made  with  it,  a  mountain  gun  beiug  cast  of  it  under 
the  direction  of  the  Committee  of  Artillery  of  France,  and  in 
1860  further  experiments  in  this  direction  were  made  by 
the  Bavarian  military  authorities,  both  the  French  and 
Bavarian  experts  reporting  that  the  cost  of  aluminium  bronze 
was  the  only  thing  then  prohibiting  its  use  for  guns.  In  his 
report  on  the  Augsburg  artillery  trials,  Colonel  Weber  states 
that  the  aluminium  bronze  resisted  a  pressure  of  97,012  lb. 
per  square  inch,  whilst  the  tin  bronze  then  used  gave  only 
a  pressure  resistance  of  39,601  lb.  At  that  time,  pure 
aluminium  was  38s.,  aluminium  10  percent,  bronze  4s.  11(2., 
and  tin  bronze  Is.  3d.  per  lb. 

Aluminium  bronze  is  prepared  by  two  methods.  I.  By 
direct  reduction  of  aluminium  ore,  such  as  corundum  or 
rich  bauxite  in  presence  of  metallic  copper  in  the  electric 
furnace  ;  this  method  I  have  previously  described.*  Since 
that  time,  however,  the  old  longitudinal  furnace  has  been 
replaced  by  an  upright  one  ;  the  carbon  walls  now  form  the 
negative  electrode,  the  positive  being  a  bundle  of  carbon 
rods,  plates,  or  a  single  carbon  cylinder.  The  positive 
electrode  is  coupled  to  the  cable  as  before,  and  is  capable  of 
being  raised  or  lowered  through  an  opening  in  the  furnace 
cover ;  this  cover  is  of  iron  and  is  kept  cool  by  the  circula- 
tion of  cold  water  within  it.  At  the  bottom  of  the  furnace 
is  a  tap  hole  closed  by  a  carbon  rod.  By  this  method,  a 
rich  alloy  containing  20  to  30  per  cent,  of  aluminium  is 
obtained,  which  is  checked  by  analysis  and  standardised  by 
the  addition  of  copper.  The  following  is  a  typical  analysis 
of  this  crude  bronze  or  "  furnace  product " : — 

Copper 71  "517  (by  difference) 

Aluminium 20 '147 

Silicon 4'liu 

Iron 4'22U 

By  using  prepared  alumina  almost  free  from  silica  and  iron, 
a  very  pure  alloy  can  be  obtained.  2.  The  better  and  more 
general  method  is  by  direct  mixture  of  the  metals  in  the 
crucible.  The  process  is  as  follows  : — The  copper  is  first 
melted,  and  then  the  necessary  quantity  of  aluminium  added 
in  portions,  using  a  perforated  ladle  to  facilitate  mixture. 
For  the  first  addition  of  aluminium  there  will  be  great 
evolution  of  heat  rising  to  incandescence  ;  this  gradually 

*  This  Journal,  September  1889. 
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diminished  as  thi  remainder  ol  the  aluminium  i-  added, 
being  taken   to  prevent   overheating  of  the  ladle  and   tools 
u-e.l   during   the   mixing.     The   tools   and  ladle   must   be 
perfect])  clean,  tale,  and  il  is  beel  to  change  the 

imt  ro.l  for  a  fre-li  one.     Blaoklead  pots  musl  be  used,  and 

the  greatest  oare  taken  to  prevent  the  molten  metal  < ting 

into oontael  with  -and  or  silicon-  matter,  for  aluminium 
-  silicon  fn>m  it-  compounds.  Fluxes  most 
not  be  used,  hut  carbon  tnaj  be  placed  over  the  molten 
metal  if  thought  needful.  Much  trouble  and  failure  to 
obtain  good  results  in  the  foundry  has  arisen  from  using 
I  pots,  neglecting  these  precautions,  ami  using  too  high 
■  mixing  temperature.  If  a  bronze  requires  to  beas  free 
as  possible  from  silicon,  crucibles  lined  with  carbon  must 
be  used.  This  bronze  is  of  a  i»t-i iz 1 1 1  golden  colour,  its 
density  i-  7-69,  it  gives  Sne  astings,  is  malleable,  but 
requires  fre  ruenl  annealing  if  worked  in  tin' .-old.  It  works 
well  under  the  tool  and  takes  a  high  polish. 

The  alloy  containing  ll  percent  of  aluminium  is  higher 
In  tensile,  transverse,  and  torsional  strength;  a  small  round 
i-a-t  liar  tested  by  the  Leeds  Forge  Co.  Ltd.  gave  I  s. 
."i7'J7  tons.  ,>r  li'.s'.iiiio  lb.  per  square  inch. 

.ll.>y  is  exceedingly  hard  and  trying  to  the  tools, 
and  in  it  we  have  reached  the  highest  useful  limit  of 
aluminium  in  low  per  cent,  alloys.  The  alloys  containing 
cent,  aluminium  arc  all  of  very  great  value. 
The  tensile,  transverse,  and  torsional  strengths  and  resist- 
ance to  compression  decreases  as  the  aluminium  is  lowered  ; 
this  is  accompanied  bya  proportional  increase  of  elongation. 
Their  colour  varies  from  pale  yellow  to  red  gold  ;  they  can 
be  readily  east,  rolled,  and  drawn  in  the  cold,  and  can  be 
worked  easily  at  bright  red  heat.  Sheets,  rods,  bars,  and 
wire  are  rolled  at  a  bright  heat  and  tinisbed  cold.  The 
effect  of  working  and  rolling  is  shown  in  some  of  the  tests 
given  below.  The  fracture  of  the  10  and  11  per  cent. 
bronzes  are  crystalline,  tli.it  of  the  others  fibrous. 

Von  will  notice  that  they  far  surpass  ordinary  bronze 
and  gun-metals,  and  compare  favourably  even  with  steel. 

The  destructive  effect  of  heat  on  gun  metal  (tin  bronze) 
is  one  of  the  most  serious  objections  to  the  use  of  that 
alloy.  The  aluminium  bron/es,  on  tho  contrary,  show  no 
sign  of  liquation  on  melting,  and  there  is  no  separation  of 
the  metals  on   slow  cooling,  and  so  sounder  castings  can  he 


I  Mi  i    I. 
Ai  i  mimi  m  Bbo     i       \   i  a  u  i   T'i  -I-. 


Uuroimum 

I  ■■in. 


- 


10 

69    90,000 

1     ii 

65— 64,000 

71 

33     IS.000 

35— tO.000 

30     W 

2 

1 

20.000 

i"    .-,:, 

11 

90—100.000 

made  from  them.  They  retain  their  tenacity  through  a 
high  range  of  temperature.  Professor  luwin  obtained  tl., 
following  result  with  a  bar  of  this  bronze: — 


Specimen, 


Heated  to    P. 


T.S.  in  Lbs.     PerCent.  ol 
per  Sq.  Inch.     Blong 


in  per  ri  ni.  aluminium 
Bronze,  rolled  bar 


HfS 


Other  temperature  tests  made  at  Cowles'  Company's 
laboratory  are  given  in  my  paper  iu  the  Journal  for  188'J. 

Complex  Alloys  of  Aluminium. — Of  these  the  most 
important  contain  zinc  and  copper  with  varying  proportions 
of  aluminium,  forming  the  so-called  aluminium  brasses. 
The  composition  of  these  alloys  varies  from  1  to  6  per  cent, 
of  aluminium  combined  with  12  to  43  per  cent,  of  zinc, 
the  remaining  constituent  being  copper. 

The  following  tables  indicate  the  composition  and 
mechanical  properties  of  this  class  of  alloy. 


Aloiinii  m  Brass. 


Notes, 


Composition  of  Alloy. 


T.S.  per  Square 

Inch.  Elongation! 


i'ii. 


Al. 


Chill 

- 

i-tings  

Boiled  bar 

Duplicate  of  above,  rolled  liol  from  :i  square 

inch  pillar    to  1|   inch,  I  lien  w  lien  cold  to 
1  inch  square  pillar. 


last  bars  cut  from  propeller  blad 
t>    x  1" 

12    n  2     

3      


es-o 

63-0 
BS'O 
63-0 


66-0 
6S-0 


S-5 
33 


Zn. 


His.         Tons. 


I 


033 
0-S3 


33-3 
33-3 


3-5 

57-0 

10 

Tu-0 

■:u 

67- 1 

58 

•• 

70,400 

67,200  to 
76,160 

S1.H7J 

87,380 


48-0 

28-0 


52,800 
68,600 
96,900 


36-7 
SI  -4 

30  to  34 

37s 

:;:n> 

23'5 
30-6 

(3-2 


76J87 

S4-0 

, , 

72.l'12 

32-5 

.. 

.. 

.. 

66,752 

29-7 

I'll 

.. 

ss-o 

58,240 

2i:-u 

2-0 

.. 

33-0 

69,440 

310 

3-0 

•• 

330 

89,480 

;s>-5 

11-  til 

lit"  11 

:>'7 

12T. 


1-0 

Sliirllt 

7-" 


|  United  Stat. 
j     Department. 


Average       lest-      at 
•/■     Milt,  n  Works 

laboi-at"i-v. 


sbnrg  aluminium 
\     Company,  i    - 


Tested  atlJc/d'sprov- 
,    inghous     S 

rnpanv, 
LimiU-41. 


XeuhauseaComimny's 
J:i1aor»u»ry  I 
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Table  II. 
Comparison  of  Ai  umixu.m  Bronze  with  Gun  Bronze,  Iron,  and  Steel. 


Metal  or  Alloy.— Description. 


Tensile 
Strength. 


Elastic  Limit.       Elongation. 


Steel  average  of  1S7  specimens  of  accepted  gun  steel, 
oil  tempered  and  annealed,  hoops,  jackets,  and  tabes. 

Same  grades  of  steel,  18  specimens  not  tempered  or 
annealed. 

Cast  gnu  steel,  German  soft 

Wrought  iron  rbrgingst— 

(Highest 

Small  bars  < 

(.Mean 

Heavy  forging*,  average  ol  700  tests 

Cast  iron,  average  ol  four  specimens  of  accepted  iron 

Gun  bronze,  average  of  14  tests.— 
Copper  88*0.  ti-\  WO,  zinc  2*0 

„  WO  „      8-0 

„  91-7  ,      8*3 

..  91'0  ..      9*0 

„  90*0  „    KVO 

„  92-0  „      8-0 

„  88*0  „    10*0,  zinc  2*0 

„  82-0  „    WO     „    2-D 

„  82-0  „    W0     „    2*0 

Gun  steel,  average  results  of  tests  of  Ftrminy,  St. 
Etienne  steel  for  French  artillery. 

Aluminium  bronze  *— 
Al  WO,  Si  1*0,  Cu  89'0 

Aluminium  bronze,  Al  10,  Si  1,  Cu  89,  rolled  hot  from 

2  inch  billet  to  £s  inch  round  bar. 
Aluminium  bronze,  Al  10.  Si  1,  Cu  89 

„  „  10  per  cent.  Al 

„  cast  in  sand 

Aluminium  bronze,  7a  per  cent.  Al,  Si  0*75  per  cent., 
Cu  91*75  percent. 
Cast  in  chill  mould 

Aluminium  bronze,  Al  7-5  per  cent..  Si  0*75,  Cu  91*75 

Same  after  rolling  into  rod 

Aluminium  bronze.  Al  7*75  per  cent.,  Si  0*75  pel- 
cent.,  Cu  91*6  per  cent. 

Aluminium  bronze,  Al  7*75  per  cent.,  Si  0*75  per 
cent.,  Cu  91*5. 

Aluminium  bronze,  A 1  7*5  per  cent.,Si0*5  percent., 
Cu92*0. 

Aluminium  bronze  bar.  Al  5  percent.,  rolled 

„  „  10  per  cent. 

..  10        

„  10        , 

„  9        

„  9        „         

„  9        „         

,.  8        

„  hi      , 


Lb.  per  Sq.  In. 
96,150 

SsJIOO 
7", 7-1 

73,000 
53,000 
48,160 

:;». i 

38,995 
29,008 
31,001 
32,995 
37,990 
48,200 
1S.000 
24,590 
23,750 
98,134 

114,514 
109,823 
105,000 


111,400 

12S.400 

99,680 

89,743 

87,510 


68,000 
60—65,000 
83,000 
60,700 
67,600 
16,550 

S'J.VMI 
91,392 
92.512 
96,320 
77,1156 
71,680 
71,680 
57,792 
71,904 
60,700 


Lb.  per  Sq.  In.  | 
51,611 

18  i  W 

35,392 

30,000 

is. 

23.700 
17,000 

13.214 


5,672 
10,(100 
11,000 
13,000 
57,796 


7'.'.s;.t 


Report  rr;els 

probable  elastic 

limit 

84,000 


39.737 


21,500 
24,000 


ls,( 

21, I 

171 


85,120 
51,744 
13,904 


15.172 


Per  Cent, 
W98 

ls-ru 

20*0 

0*166 
33*6 


40*0 
2*5 

s-2 
3*7 
16*0 

0*45 
0*115 
6*0 

6*5 

Nil. 

5*7 

33*26 

17*0 

S2*8 

18*2 

20*0 

89*0 

23*2(1 

13*0 

7*8 

60*0 

1*5 

2*5 

1*0 

9*0 

9*0 

8*5 

12*5 

28*5 

6*0 


Authority. 


United  States  Government    tests 
i  f  ordnance  metal. 

Holley  ("Ordnance and  Armour"!. 


Sir  W.  G.  Armstrong's  Works  tests. 

Watertown  Arsenal  United  States 
Government  tests. 

Watertown  Arsenal  tests. 

Anderson. 


General  Uchatius. 


United  States  Xavy  Department 
tests. 


Tests  at  gun  factory  of  the  Forges 
et  Chantiers  de  la  Mediterranee. 


United  States  ordnance  tests. 


United  States  Government  Water- 
town  Arsenal  test. 
Leeds  Forge  Company's  test. 

C.S.  Company's  Works.  Milton. 

Professor  Umoin. 

Watertown  Arsenal  test. 


Otis  Iron  Works  test. 

Otis  Iron  and  Steel  Works,  Cleve. 
land,  Ohio,  U.S. 


United  States  Government,  Xavy 
Department  tests. 

Tested  at  Phoenix  Works,  Euhort, 
Germany. 


Tests  made  at  South  Boston  Iron- 
works by  Mr.  E.  I).  Self,  on  six- 
inch  long  bars. 


Watertown  Arsenal. 


E.  D.  Self,  at  South  Boston  Iron- 
works. 
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The  percentage  o(  aluminium  in  aluminium  l>rii-~  di  | 

apon  tin-  unoanl  ol  lino  present,  linoe  the  aluminium  must 

decrease  in  quantity  with  an  increase  of  nno,  otherwise  the 

alloy  wiU  beoome  brittle  and  unworkable.    With  10  per  cent. 

of  nno  the  aluminium  should  not  exceed  i  per  sent.,  with 

i  ..Hi  of  lino,  i  per  cent  of  aluminium,  with  m    per 

ino  8  pei  01  ot,  of  aluminium  may  be  added.    This 

alloj  is  neat  made  by  malting  10  per  cent,  aluminium  bronze 

with  the  quantity  of  copper  required,  and   when  the  ingots 

are  melted  and  thoroughly  mixed  in  thi  idding  the 

The  metal  is  left  in  the  furnace  until  small  n-st  bars 

taken  from  ii  and  broken  show  the  I  tensile  Btrength 

und  ductility  ;  it  is  then  ready  for  pouring. 

Other  alloys  <>t'  this  class  contain  Bmall  percenl 
manganese  and  tin,  usually  not  exceeding  O'S  of  either  metal. 


Of  I  bis  alloy  . 


Specimen. 


aluminium- 

lllllli. 

bronse. 


Composition, 
Uumi  n  nm 

H 

I     Tin O'HOO 

I 


Btrength. 


100-000 


CnMI-.U;  ill\  K    TjBJLNSVEBSl     Tl>ls,   us    BaHS     1     IN.   x    1    IN.    x    ]  U'    IN. 


Metal 


Porn ,.,t 


IIIlil.  I 


»PP»-»-      sV;"ss. 


9 

IS 

li 
15 
M 

is 

■J 
34 

as 

20 


0'0S 
ii-ov. 
0-06 
0-00 

o-i.-» 

"■;; 

ii-  16 
0-75 
P08 


- 


0-015 

o-oi 

0'09 
0*80 

nil;, 
0'97 


Resilienci 


0-H15 
0'05 

0'06 
0-07 

o-oa 

ll-M 
II- 11 

O'lS 


Blipped  through  snpports. 
Permanent  deflection,  S|  in. 


Applied. 


I 
under 

Slnvs. 


,'t•,™:;"'•",    Resilience 


I'M  IS. 

9 
10 

12 

14 
IS 
16 

18 

■JO 


0-08 

n-117 
0-08 


0-005 

o-oi 


96 

88 

30 

n-2n 

32 

ii-  |3 

Si 

li-JSi 

S5 

.. 

36 

n-;:i 

38 

0-41 

411 

0-49 

42 

ii-.j;i 

44 

0-70 

Jo 

.. 

46 

u-sl 

48 

1-16 

50 

1-38 

52 

1-70 

64 

0-075 

ii-  in;, 

ii-1'.i 

ii-t: 

IT  125 
ll'.Vi 

0-63 
0-96 
117 
1-47 
Fractured. 


II-H75 
ll-lis 


0-125 

0-126 

ii- mi 

0'15 
0-15 

ii-li; 
11105 

n-17 

h-Is 
ll-L'll 
n-22 

ii-  2.- i 


Permanent  deflection,  S,V  in. 


Aluminium 


Applied. 


Deflection 
under 

- 


8 
in 
12 
14 

16 

is 

to 

22 
24 

2.-. 
26 
23 

32 
64 
85 

16 
38 
in 
12 
44 
I.-, 

Ml 
48 

;,u 
.-,2 
54 

68 
60 
62 
64 
06 
■ 
69 
70 
71 


o-iij 


Permanent 


0-18 
0-19 

H 

H-21 
u-23 
0-24 

0-31 
11-35 

11-411 
0-4.1 
1.1-54 

0-63 

o-,;7 
0-7 
0-79 


0-03 

O-OI 

II-H5 

0-08 

H-lo 
0-12 
n-li  I 
n-20 
0-26 
0-32 
ll-H 
0-4.5 

o-5*: 
Break. 


015 

ii-l.; 
0-1,; 
ol,; 
II- 17 
11-10 
H-ls 

0-19 

i.-l;i 
o-2'i 
ii-j.i 
0-22 

n-22 


Permanent  deflection.  •  in. 
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Metal  for  rolling  into  sheets  and  rods  has  often  0-5  per 

■   lead  added  to  the   alloy.     Aluminium   brass  can  be 

nd  worked  readily  under  the  hammer;  the  working 

i-t  be  lowered  with  the  decrease  in  the  percentage  of 

aluminium.     The   :i  per  cent,  aluminium  alloy   with  33  per 

cent  of  line  can  be  worked  at  a  dark   red   heat,  contrasting 

in  this  respect  with  common  brass.     These  alloys    all    give 

sharp,  clean,  tough  eastings,  and  from  their  high  tensile  and 


transverse  strength  and  then-  corrosion  resistance  they  ought 
to  be  most  valuable  to  the  marine  and  mechanical  engineer. 
They  have  already  been  tried  as  a  material  for  propeller 
blades,  and.  judging  from  results  obtained,  ought  to  displace 
other  bronzes  in  this  class  of  work. 


The    following    are    comparative     tests      of 
strength  : — 


ti  aus  verse 


Comparative  Tests  of  Trassverse  Strength. 


Material. 


Resilience. 


Length 
nof      of  Bar 
liar  in        between 
Inches.      Supports. 


Breaking     Limit  of    Permanent 
Load 


Elasticity  Deflection,      g^       ultimate 
Limit.       Strength. 


Percentage  Composition. 


in 

Gun  metal 

Hanganese  bronze 

Aluminium-Hercules  bronze  . . 
Aluminium-manganese  bronze. 
Aluminium  brass 


•lies. 
1 

Inches. 
12 

Cwt. 
16  to  20 

Cwt 

1 

12 

26 

18 

1 

12 

54 

SS 

1 

12 

56 

5" 

1 

12 

61 

56 

1 

12 

"- 

M 

Inches. 

Si 
3 

31 
1-8 
i 


u-o; 

0-13 

0'15 

0-23 

0-18 

0-2.1 

u-22 

0-25 

02 

0-23 

AJ  ,     i  percent.  Zn  4o- 

t-2. 
A12},Mni.  Znali.Sn  '.. 

Al  3h  Zn  331. 


The  Casting  of  Aluminium   Bronze  <md  Erase. — The 

following  are  the  melting  points  of  aluminium  bronze,  as 
compared  with  the  pure  metal  and  other  alloys  and 
metals : — 


Metal  or  Alloy. 


Melting  Point. 


Aluminium 

er 

-, 

Steel 

Steel  bronze  (gun  bronze) 

Aluminium  bronze   (aluminium 
onus). 


•P. 
1,300 

1,(100 

Cast,  above 

2,780 

Wrought,  above 

#,000 

4,000 

1.1911—1,200 

1,600-   1,700 


In  making  castings  from  aluminium  bronze  and  brass 
the  difficulties,  as  in  other  metals  and  alloys,  arise  from 
uxidation,  contraction,  shrinkage,  and  the  enclosing  of  air 
bubbles,  but  no  gases  are  produced  during  the  melting  of 
the  alloy,  and  there  is  no  trouble  from  the  occlusion  of 
gases,  as  in  the  case  of  other  metals. 

The  liquid  bronze  on  exposure  to  air  is  instantly  covered 
with  a  thin  film  of  oxide,  which  protects  the  under  metal 
from  any  further  oxidation  ;  in  pouring,  care  must  be  taken 
to  prevent  any  of  this  film  getting  into  the  casting ;  this  is 
best  done  by  making  a  "  pouring  gate  "  or  receiver,  into 
which  the  metal  is  first  poured. 

The  molten  bronze  is  kept  back  until  the  impurities  have 
risen  to  the  surface,  when  the  plug  is  withdrawn  and  the 
clean  metal  enters  the  mould.  Instead  of  a  "  pouring 
gate  "  a  secondary  pot  or  ladle  can  be  used. 

Contraction  must  be  guarded  against  by  having  cores  of 
a  yielding  character,  avoiding  as  far  as  possible  core-rods  or 
irons  ;  coarse  sand  mixed  with  rosin,  which  softens  on 
heating,  makes  a  good  core.  To  diminish  shrinkage  the 
gates  must  be  made  as  large  as  possible  and  the  pouring 
done  quickly,  and  at  no  higher  temperature  than  is  necessary 
to  ensure  a  good  easting. 


Corrosion  Besistance  op  An  mixh  m  Allots.     Smiim-in  Laboratory  Tests. 


Specimen. 

2-4  percent,  aluminium  bi 

10  per  cent.,  free  from  silicon 


10  per  cent,  aluminium  bronze  with 

-js  per  cent,  of  silicon.* 

aluminium    brass,    3'5     per    cent, 
aluminium. 


Weight  in 
Grms. 


Surface. 


.*,  per  cent,  acetic 

acid. 


;  per  cent,  acetic 
acid  and  3  per 

cent.     solution 

of       common 

salt. 


Temperature. 


Ordinary. 


.,:  ', 


5»t  hours. 


PerCent. 

o- 1H 

1-0 

2-1 

PI 


•  A  specimen  tested  in  the  Hilton  Laboratory  indicates  the  influence  of  silicon  on  corrosion  resistance.    A  polished  bar  of  10  per  cent. 
bronze,  normal  colour,  strength,  and  elongation,  gave  following  result  :— 

I  I 

22  cm.  sq.       Pure  cone.  HjSO.       6°— 11°C.  3.%  hours.  0-401 


17-M2 


The  action  of  the  sulphuric  acid  i  a  dark  band  in  form  of  a  spiral  round  the  bar:  tins  showed  minute  corrosion  pits  under 

hicb  gave  off  sulphuretted  hydrogen  ;  the  corrosion  was  apparently  confined  altogether  to  this  dark  patch.       Silicon  alloyed  with 
iron  u  often  left  as  a  black  insoluble  powder  on  dissolving  the  bronze  in  aqua  regis. 
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i  lonipoaitlon. 

B| iiif 

\  Ity . 

L      . 

TS.  in 
Tons  per 
s,|.  [neb. 

T.B,  in  Lbs. 

U. 

S,|.  Inch. 

■  • 

•J   71 

I'.l  v. 

(3,804 

M 

1 

UV90 

H  B78 

M 

0 

24'7fl 

..  .■- 

9 

8*88 

._,._,.  7„ 

...I.Ms 

\  1 11  mil  i  mill 

8-87 

IS  ii 

20,880 

u  n  pe 

l.nmde.v 

mini, 
8    S 

}- 

17-8 

bo 

88"' 

10,000 

to 
80,000 

High  per  cent.  Aluminium  Alloys. — Very  many  experi- 
ments bavebeen  made  to  increase  the  tensile  strength  and 
hardness  of  aluminium,  and  with  considerable  success, 
though  ;it  Bone  slight  sacrifice  oi  lightness  ami  corrosion 
resistance,  lor  ordinary  foundry  and  workshop  eastings 
i In'  addition  of  1—6  per  cent,  of  copper  is  the  mOBt  ready 
and  serviceable  method.  The  mechanical  tests  of  such  an 
allov  are  shown  in  the  table.  The  addition  of  only  2  per 
cent,  of  copper  increases  the  tensile  strength  of  rolled 
aluminium  from  12  to  19',  tons  per  sq.  inch,  while  6  per 
cent  doubles  i(  ;  a  further  addition  of  copper  increases  both 
i  In-  hardness  and  brittlenessi  but  the  alloys  containing 
between  12  and  90  percent,  of  aluminium  are  industrially 
valueless. 

The  Alloys  with  Tin. —  From  my  own  experiments  I  find 
the  addition  of  not  more  than  2',  per  cent,  of  tin  to 
aluminium  gives  a  hard  serviceable  alloy  with  a  slightly 
improved  colour.     Richer  alloys  arc  crystalline  and  brittle. 

(Samples  containing  2  per  cent,  and  50  per  cent,  of  tin 
were  exhibited.) 

The  Alloys  with  Titanium. — For  information  as  to  these 
alloys  I  am  indebted  to  Dr.  J.  W.  Richards,  Professor  of 
Metallurgy  at  Letrigh  University,  U.S.A.  The  alloy  con- 
taining S  to  3  percent,  (l.angley's  patent)  gives  a  tensile 
strength  of  40,()(Hi  to  60,000  lb.  per  sip  inch  in  forgiugs  ; 
this  alloy  is  especially  useful  for  horse  shoes,  stirrups,  bits, 
and  small,  strong  fittings. 

Alloys  with  Nickel  and  Zinc. — The  addition  of  nickel 
lowers  the  melting  point,  and  increases  the  hardness  and 
elasticity,  if  added  in  quantities  not  exceeding  2  per  cent.  ; 
above  this  figure  the  alloy  is  brittle  and  useless. 

With  zinc,  aluminium  forms  hard,  close-grained,  brittle 
alloys  having  a  lower  melting  point  than  that  of  the  con- 
stituent metals.  A  small  ingot  containing  10  per  cent,  of 
aluminium  and  !)o  per  cent,  of  zinc  is  among  the  samples 
on  the  table.  A  very  u-,-ful  alloy  contains  3  per  cent,  of 
German  silver.  It  has  double  the  tensile  strength  of 
aluminium  itself.  Professor  Richards  had  samples  of  it 
tested  at  Watertown  Arsenal,  and  while  not  quite  equal  to  the 
titanium  alloy  in  tensile  strength,  its  elasticity  was  greater  ; 
this  alloy  is  suitable  for  knives,  spatulas,  paper  cutters, 
spectacle  frames,  and  all  uses  where  elasticity  is  essential. 

Alloys  with  Silver. — Aluminium  alloys  readilv  with  silver 
in  all  proportions.  With  up  to  6  per  cent,  of  silver  the 
elasticity  and  hardness  increase,  beyond  this  proportion  the 
hrittlenest  increases,  but  alloys  containing  up  to  30  per  cent, 
of  silver  are  serviceable.  These  alloys,  owing  to  their  hard- 
ness, lightness,  bright  lustre,  and  permanency,  are  excellent 
for  art  work. 

Chromium  Alloys. — For  a  description  of  these  alloys  I 
have  to  thank  Mr.  H.  X.  Yates.  He  finds  from  experiment 
that  the  addition  of  chromium  increases  the  hardness,  while 
it  reduces  the  strength  and  ductility  of  the  aluminium. 

Cadmium  Alloys. — Aluminium  is  said  to  form  malleable 
fusible  alloys  with  cadmium  in  all  proportions,  but  I  have 
not  been  able  to  verify  this  statement. 


Alloys  with  Iron,  .v,  Aluminium  alloys  readily  with 
iron  in  all   proportions,     Aluminium  containing 

I  pel  cent   ol  -  '    bard  and  brittle  ;  » itn  8  pel  cent, 

tho  alloy  crystallises  in  needles. 

Iron  containing  15  to  16  ;  aluminium 

the  chill  is  marked  by  the  file  with  difficulty ;  the  fi 
is  fine  and  crystalline. 

\n  alloy  oi  steel  .untaining   l  percent,  of  man 
with    7    per  cent,   .it'  aluminium    will    jus)    Bcratch 
Although   aluminium   is    said   by  some   writers   to  diminish 
hardness  in  iron,  used  in  even  small  prop  irtions,  it  is  to  m\ 

mind  sufficiently  clear  that    this   ,1,  pends   entirely  upon    the 
change  in  the  -tatc  of  the  contained  carbon. 

Above    9    per   cent,    of  aluminium    rapidly    de-inns  tin 

magnetic  properties  of  iron,  and  some  time  ago  expei  iments 

were    carried    out    in    the  Milton   laboratory    I"    del 
whethei   this  phenomenon  would  furnish  any  clue  to  the 
percentage    of  aluminium    present    in    iron    alloy-,    bin  the 
results  were  not  precise  enough  for  quantitative  indications 

Tin-  Use  "/Aluminium  in  Melting  and  Casting  other 
Metals. — Very  large  quantities  of  the  aluminium  produced 
go  for  use  in  iron  and  steel  founding  in  this  countr 
1'rofessor  Richards  and  Mr.  Yates  report  that  then'  is 
hardly  a  stee'.  ni.  Iter  in  the  States  that  tries  to  do  without 
it,  and  that  they  are  the  largest  users.  This  brings  me  to 
the  consideration  of  the  influence  of  minute  quantities  of 
aluminium  on  other  metals.    The  percentage  used  i-  so 

small    that    sucdi    mixtures  cannot   be   truly  termed   alloys. 
The   action  of  aluminium   is  probably  twofold  :   chi 
and  physical.     Chemical,   owing   to  its  affinity  for   0 
and    the    stable    character    of    the    oxide   when    formed ; 
physical,    causing  changes   in    the    structure   of   the   alloy, 
crystalline  to  non  crystalline. 

The  effect  of  aluminium  is  due  to — 

First.  Its  action  on  the  combined" carbon,  changing  it  to 
the  graphitordal  form  ;  the  carbon  is  apparently  liberated  al 
the  moment  of  solidifying  and  uniformly.  0*25  per  cent. 
of  aluminium  added  to  white  iron  renders  it  perceptibly 
darker  in  colour,  0'S  per  rent,  darker  still,  andO'75  pet- 
cent  renders  it  grey  with  no  sign  of  white.  Up  to  4  per 
cent,  the  effect  is  similar  ;  the  castings  are  softer  and  grej  er 
as  the  aluminium  increases. 

Secondly.  Its  action  on  the  dissolved  oxides  of  iron  and 
silicon.  These  are  reduced  with  the  formation  of  alumina, 
iron,  and  free  silicon. 

Thirdly.  Decomposition  of  gaseous  and  solid  compounds 
of  carbon  with  oxygen  and  hydrogen  entangled  in  the 
molten  metal.  This  is  why  aluminium  is  so  valuable  in 
steel  casting.  Some  experiments  carried  out  by  Professor 
Langley,  of  Pittsburg,  explains  this  action  clearly.  Blow 
holes  in  steel  are  due  to  non-oxidising  occluded  gases, 
hydrogen,  carbonic  oxide,  and  nitrogen  separating,  under  a 
pressure  of  many  atmospheres,  from  steel  just  before  solidi- 
fication. It  has  been  proved  by  repeated  experiments  that 
aluminium  readily  decomposes,  carbonic  oxide  below  steel 
melting  heat,  forming  alumina  and  free  carbon.  Proii 
Langley  confirmed  this  by  blowing  -10  gallons  of  pure  car- 
aonic  oxide  through  a  crucible  of  molten  steel  containing 
aluminium,  and  obtained  an  increase  of  35  per  cent  on  the 
carbon  present  before  passing  the  gas.  The  quantities  of 
aluminium  used    vary  with   the   quality   of  the  steel.     For 

]  open  hearth  metal  with  less  than  0-i  percent,  of  carbon, 
5  to  lOoz.  perton.  For  steel  over  0-5  per  cent,  of  carbon, 
aluminium  must  be  used  cautiously,  the  quantity  usually 
being  4  to  8  oz.  per  ton. 

These  quantities,  you  will  notice,  are   very  minute  ;  4  e/. 

i   per   ton  being  0-0125  per  cent.,  16  oz.  would    be  0"0! 
cent.      Professor    Richards     and    Mr.    A.    E.    Hunt    have 

1  patented  an  alloy  made  by  adding  10  to  20  per  cent,  of 
aluminium  to  ferro-mangaucse.  The  addition  of  the 
aluminium  causes  a  separation  of  carbon,  and  an  alloy  with 
less  carbon  than  ordinary  ferro-manganese  i~  obi 
admitting  of  melting  softer  steel  with  down  too-o.l  percent. 
of  carbon.  As  might  be  expected  from  its  influence  on 
iron  and  steel,  aluminium  is  useful  in  the  preparation  of  other 
metals.  It  is  much  used  by  American  galvanisers  and  brass 
founders  for  adding  to  molten  zinc  ;  its  action  is  to  reduce 
the  oxide  disseminated  through  the  bath.  Its  effect  on  the 
galvanised  sheets  is  at  once  perceptible.    The  amount  used 
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■  '.  to  0-010  per   cent,  of  aluminium,  usually  in  the 

form  of   the  4  per  cent,  aluminium  alloy  of  zinc  ;  one  firm 
:n  ,Qe  •  es  puts  2,000  tons  of  aluminium   zinc  on 

the  mar1  et  yearly     The  process  is  patented  in  this  country. 
A  small   quantity  added   to  copper,  0-05  to  0-5  per  cent., 
Dtangled  oxide-  and  enables  sounder  and  more 
I  ingots  to  be  produced  without  hardening 
the  metal  or  affecting  its  electrical  conductivity.  _  _ 

In  conclusion  I  would  say  that  the  true  value  of  aluminium 
is  not  vet  known  as  it  ought  to  be  to  those  engaged  in  the 
metallurgical  industries  of   this  country,  and  in  its  use  and 
tionswe  are  behind   the  Continent   and  the  1  mted 
States.     Int  -   shipbuilding  yards,  machine  shops, 

Germany,    Switzerland,    Italy, 
Denmark,  Russia,  and  the  United  States,  aluminium  and  its 
ire  taking  the  place  of  the  older  tin,  zinc,  and  copper 
of  cast  iron,  and  in  some  cases  that  of  steel  itself. 
I  have  to  express  my  thanks  to  Professor  Richards  and 
Mr.  H.  >".  Tates  for  communication  of  facts  as  to  experi- 
ments  and  use  of   the   metal  in   the  United  States  ;  to   the 
Cowles  Syndicate  Co-,  for  specimens  of  alloys-,  to  Messrs. 
Blackweli  for  specimens  of  bauxite,  to  Mr.  Lloyd  Barnes,  of 
the  Liverpool  School  of  Science,  for  a  test  of  the  electrical 
conductivity  of  aluminium ;  to  Dr.  Bailey  for  assistance  in 
preparation  of  the  diagrams  :  and  to  Mr.  C.  Bouudy  for  the 
use  of  his  metallurgical  laboratory. 


Discussion. 

Mr.  Vi*.  P.  Thompson  asked  if  Mr.  Dagger  had  seen  aDy 
purple  alloys  of  aluminium,  and  what  was  his  knowledge 
with  regard  to  them. 

Dr.  Hvrter  remarked  that  what  had  struck  him  ver\ 
much  was  the  considerable  increase  in  the  strength  of  the 
metals  obtained  by  adding  trifling  quantities  of  aluminium. 
Taking,  for  instance,  a  cast  with  3  per  cent,  of  aluminium 
with  33  per  cent,  of  zinc,  there  would  be  64  of  copper. 
If  they  divided  the  several  weights  by  the  molecular  weights 
they  would  find  on  0-11  molecules  aluminium  about  1-6 
atoms  of  other  metals.  That  would  be  on  one  atom  of 
aluminium  about  15  of  copper  and  zinc.  Hut  if  they 
considered  that  as  a  cube  w  itli  >o  many  molecules  in  it,  they 
would  find  that  cm  the  linear  dimensions  there  would  be 
1  of  aluminium  to  3  of  the  other  metal.  It  struck  him 
that,  looking  only  at  the  percentages,  it  did  not  give  one  a  just 
idea  of  the  amount  of  aluminium  present.  He  was  pleased 
that  Mr.  Dagger  brought  forward  those  papers  from  time 
to  time,  lie  was  lately  in  London,  and  a  gentleman 
undertook  to  show  him  a  few  experiments,  and  he  was 
surprised  to  learn  a  good  many  things  from  them.  He  had 
Wen  shown  the  enormous  affinity  which  aluminium  had  for 
sulphur,  a  thinf;  which  one  did  not  altogether  realise.  It 
would  take  sulphur  away  from  marly  every  other  metal. 
Aluminium  sulphide  would  be  a  hoon  in  the  laboratory, 
if  onlv  cheap  enough,  for  the  preparation  of  sulphuretted 
hvdrogen.  One  only  needs  to  pour  water  upon  it  when 
an  abundant  stream  of  sulphuretted  hydrogen  is  given  off. 
Aluminium  had  many  properties  which  rendered  it  valuable 
to  the  chemist,  and,  comparatively  speaking,  it  was  still  an 
unknown  substance,  and  would,  no  doubt,  play  an  important 
part  in  metallurgy. 

Professor  Camii-.ell  Brown  said  the-  subject  was  full 
of  interest,  but  there  was  one  alloy  mentioned  about  which 
he  would  like  more  information.  Could  Mr.  Dagger  give 
them  any  information  of  how  2  per  cent,  of  titanium  was 
alloyed  with  aluminium  ? 

The  Chaikmo.  said  they  were  all  very  much  struck  with 
the  progress  made  in  the  "metallurgy  of  aluminium  and  the 
immense  variety  of  uses  to  which  it  and  its  alloys  could  be 
put.  What  wou.d  a  casting  of  aluminium  brass  cost  per  lb. 
or  per  cwt.  as  compared  with  other  alloys  of  equal  tensile 
strength,  or  with  the  best  alloy  that  was  known  ?  Mr.  Dagger 
had  mentioned  screws  for  steamers;  and,  a-suming  the 
aluminium  brass  to  he  very  much  stronger  than  another 
material,  a  screw,  although  made  of  the  more  expensive 
alloy,  might  be  really  cheaper  per  lb.  or  cwt.  than  tie  best 


made  of  some  other  metal.  He  would  also  ask  what  was 
the  present  price  of  aluminium,  and  what  prospect  Mr.  Dagger 
thought  there  was  of  a  reduction  of  cost  ? 

Mr.  A.  E.  Fletcher  asked  where  aluminium  was  pro- 
duced in  the  largest  quantities. 

Mr.  Dagger,  in  reply,  said  he  was  sorry  he  had  not  seen 
any  purple  alloys  of  gold  and  aluminium,  but  Professor 
Roberts  Austens  description  of  it  was  exceedingly  interest- 
ing, and  it  made  them  think  how  very  little  they  really  knew 
as  to  the  true  nature  of  alloys.  Regarding  Dr.  Hurler's 
questions,  he  could  not  remember  with  any  accuracy  the 
tensile  strength  of  pure  copperas  compared  with  aluminium. 
The  figures,  however,  were  given  in  his  last  paper,  and 
published  in  the  Journal  (this  Journal,  1892,  125).  Dr. 
Hurter  had  compared  bulk  with  per  cent.,  and  looking  at  it 
that  way,  it  was  not  so  startling  after  all,  because,  weight  for 
weight,  they  would  use  almost  three  times  the  amount  of 
aluminium  as  they  would  of  copper.  The  reducing  properties 
of  aluminium  led  one  to  suppose  it  would  be  useful  to  the 
chemist  in  laboratory  work,  and  a  great  deal  had  to  be  done 
in  that  direction,  as  there  was  plenty  of  scope  for  chemists  to 
try  how  far  it  would  replace  the  metals  that  were  at  present 
nsed.  Aluminium  did  not  alloy  with  lead.  He  had  before  him 
a  sample  that  he  had  made — a  very  carefully  prepared  alloy 
of  50  per  cent,  tin  and  lead.  It  was  carefully  mixed  in  the 
casting,  and  he  had  no  doubt  at  all  that  the  tin  and  lead 
were  thoroughly  alloyed  together.  He  then  added  50  per 
cent,  of  aluminium  to  that  mixture,  taking  the  same  pre- 
cautions, and  poured  it  into  a  mould,  and  the  aluminium 
separated  the  lead  from  the  tin ;  the  two  layers  could  be 
very  distinctly  seen.  Such  a  property  would  render  it  very 
useful  in  the  separation  of  silver  from  lead.  Professor 
Campbell  Brown  had  raised  the  question  of  titanium  in 
alloys.  He  had  not  seen  that  alloy,  but  understood  that  it 
was  prepared  by  reducing  titanic  oxide  with  alumina  in  the 
furnace.  By  that  means  a  rich  alloy  was  obtained.  Re- 
garding the  cost  of  aluminium  alloys,  he  was  sorry  to  say 
that  was  a  question  he  could  not  answer  right  off,  having 
no  figures  with  him.  The  present  price  of  aluminium 
had  not  been  reduced  since  he  read  his  last  paper  nearly 
two  year3  ago.  It  remained  practically  at  about  2s.  per  lb. 
in  ingots  of  98-7,  or  say  99  per  cent,  in  a  ton  lot.  In  reply 
to  Mr.  Fletcher,  the  largest  factory  was  undoubtedly  that 
of  the  Cowles' Company  in  Loekport,  X.Y.,  U.S.A.  Xext 
came  the  Neuhausen  Company,  in  Switzerland. 
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|.|;       ,    II  MM   I  -     OKI  1  I  I   -     IX    Till!    OB  UK. 


Till-    MA\«  111  STEK  SHIP  CANAL. 

The  (iiviKMvs  referred  to  the  importance  of  the  opening 
of  the  ship  Canal  in  its  bearing  on  the  chemical  trades,  and 
siiliiniu.it  a  million  congratulating  the  directors  and  share- 
l„, 1,1,1-  I   inal  Company  on  the  completion  of  the 

canal,  and  wishing  success  in  the  undertaking. 
Thr  motion  «as  seconded  by  Mr.  Peter  Hart  and  adopted. 

Mr.  Hutitv  Qjumbbaw,  in  supporting  the  resolution, 
■aid,  that  in  fixing  the  rates  tor  the  carriage  of  chemicals, 
there  seemed  to  be  an  amount  ol  uncertainty  and  ignorance, 
which  ought  not  to  exist  amongst  railway  companies  and 
other  oatri)  m.  They  railed  to  realise  the  magnitude  of  the 
chemical  industries  of  this  country.  The  quantity  of  iron 
ore.  sulphur,  and  the  various  form-;  of  alkali  and  other  heavy 
chemical-  thai  came  into  this  district,  would  run  into  hun- 
dreds of  thousands  of  tons  per  annum,  and  it  behoved  the 

members  of  the  Society  to  impress  upon  the  Ship  Canal 
Company  and  the  carriers  on  the  canal  the  magnitude  of 
the  trade,  and  the  importance  of  the  rates  for  freight  being 
l.  in  order  to  induce  a  greater  development  of  the 
bade  in  the  district. 

The  Ch  uiimin  staled  that  the  matter  was  already  under 
the  consideration  of  the  chemical  section  of  the  Manchester 
Chamber  of  Commerce,  but  possibly  good  might  be  done  by 
the  appointment  of  •  committee  to  take  action  on  behalf  of 

iety,  and  thereby  strengthen  the  hands  of  the  <  'hani- 
bet  of  Commerce.  Liverpool  shipowners  looked  upon 
chemicals  with  great  disfavour,  and  this  placed  this  country 
at  a  very  great  disadvantage  as  compared  with  other 
countries.  There  was  no  difficulty  whatever  in  shipping 
any  kind  of  chemicals  from  such  places  as  Antwerp, 
Rotterdam,  and  Havre,  or  Hamburg,  where  the  charges 
were  not  so  prohibitive  as  they  were  at  Liverpool  or  any 
On  the  cast  coast.  This  was  mainly  owing  to  the 
ignorance  which  prevailed  amongst  British  shippers  as  to 
the  name  and  nature  of  certain  chemicals,  for  the  moment 
one  called  goods  chemicals  the  Liverpool  shippers  were 
frightened.  Copperas,  for  instance,  was  charged  differently 
from  sulphate  of  iron,  which  was  exactly  the  same  thing. 
He  hoped  they  would  succeed  in  getting  facilities  in  Man- 
chester such  us  they  had  not  been  able  to  obtain  from 
Liverpool. 

It  was  agreed  to  postpone  to  a  future  meeting  any  action 
in  the  direction  suggested  by  the  Chairman. 


ONT  THE   YU.OANISATION  OF  INDIA-RUBBER. 

BY    OABX    iMlii    WF.RKIS,    PH.D.,  F.C.S. 

Tiik  chemical  nature  of  india-rubber  is  very  little  better 
known  to-day  than  about  On  years  ago,  when  Gregory* 
first  examined  the  products  of  the  dry  distillation  of  this 
remarkable  substance,  and  found  them  to  consist  of  a 
mixture  of  hydrocarbons  boiling  between —  18'C.  and  360°C. 
These  experiments  were  repeated  later  on  by  Daltou,t 
Hiinly,J  Williams, §  and  subsequently  by  Bouchardat 
with  the  result  that  these  hydrocarbons  were  found  to 
belong  to  the  class  of  the  terpenes  or  polyterpenes.  The 
most  important  feature  of  these  investigations,  no  doubt, 
was  the  discovery  of  isoprene  CsHa  (hemiterpene),  and 
the  observation  that  the  greater  part  of  the  mixture  of 
hydrocarbons  obtained,  consists  of  a  hydrocarbon,  boiling 

•  Journ.  pr.  Chem.,  a,  387. 

t  Juuru.  pr.  Chem.,  10, 131. 

t  Clan.  Chem.,  18.  ltil. 

5  Phil.  Trans.  1880,  241. 

II  Comptes  rend.,S7.  654  and  89,  861, 1117. 


I"  i  wi  en  168   (     and  I7fi   I      and  which  d  i"  be 

identical  with  di-isoprene  or  di-pentine,  a  terpene  very 
closely  related  to  citrene. 

\t   present   isoprene  mu ■>  red  the  most 

esting  ol  the  products  of  the  drj  distillation  of  india 
irdat*  observed  thai  i" 

about  noil  ('.  or  by  treating  it  with  fuming  hydrochloric 
acid  it  could  be  reconverted  into  india  rubber.  Tildent 
obtained  isoprene  by  distilling  turpentine  through  poi 

.'    a  dull   red  heat,   and  d  lentlyj 

thai  this  compound,  on  Btanding,  Bponl  in  merizea 

into  india-rubber.     I  am  in  a  position  to 
vation  with  respect  to  isoprene  obtained   from  india-rubber 
by  dry  distillation.    About  300 grins,  of  tins  substance  were 

found  alter  nine  months  standing  to  1 onverted  into  a 

very  viscid,  treacly   mass,  from  which   by  treatment  with 

methyl  alcohol,  a  solid  bstani f  almost  white 

colour  could  be  separated.  This  substance,  after  drying, 
was  of  a  light-blown  colour,  and  in  all  respi 
with  india  rubber.  The  methyl  alcohol  contained  about 
82  grms.  of  a  thick  oil,  boiling  at  about  245  < '.,  and  com- 
bining with  bromine  with  formation  of  a  tetrabromide. 
The  weight  of  india-rubber  thus  obtained  was  ill  grins. 

Whether  in  the  future  we  shall  succeed  to  manufacture 
india-rubber  artificially  by  means  of  isoprene  appears  very 
doubtful  as  yet.  The  manufacture  of  cheap  isoprene  is 
certainly  an  exceedingly  difficult  task  to  start  with,  and  on 
the  other  band  we  have  not  succeeded  SO  far  to  completely 
polymerise  it  into  india-rubber.  The  by-products  of  this 
polymerisation  consist  ofdipentine  and  polyterpenes,  which 
will  always  remain  comparatively  worthless,  there  being  any 
amount  of  cheap  natural  terpenes.  At  the  present  time 
the  constitution  of  isoprene  itself  is  very  doubtful.  We 
only  know  that  it  contains  two  ethylene  bonds,  and  for  that 
reason  must  be  a  derivative  either  of  alien.-,  ill,  (  =CH.,, 
or  of  vinyletbylene.  CH,,  =  CH  -  HC  =  CH3.  Also 
dipentine  contains  these  two  ethylene  bouds  as  is  proved  by 
its  behaviour  against  hydrochloric  acid,  or  hydrochloric  acid 
and  nitrosyl  chloride.  Isoprene  very  easily  polymerises  into 
dipentine,  and  as  both  these  bodies  contain  two  ethylene 
bonds  it  is  evident  that  the  polymerisation  is  effected  by  the 
resolution  of  one  ethylene  bond  in  each  of  two  molecules 
of  isoprene.  Isoprene  is,  however,  able  to  form  a  number 
of  higher  polymerisation  products,  of  which  C,,IL.  and 
CjoHjj  have  been  known  for  some  considerable  time.  The 
oil  I  obtained  besides  india-rubber  by  the  spontaneous  poly- 
merisation of  isoprene  contains  about  20  per  cent,  of 
dipentine,  the  rest  is  a  mixture  of  two  substances  which  so 
far  I  failed  to  separate.§  The  estimation  of  the  depres- 
sion of  the  freezing  point  in  Beckmann's  apparatus  strongly 
indicates  this  mixture  to  consist  of  condensation  products  of 
the  formula  C^H^  and  C4nHM.  All  these  condensation 
products  of  isoprene  are  terpenes  or  polyterpenes,  and  the 
fact  that  the  results  of  the  analysis  of  india-rubber  leads 
to  the  empirical  formula  Cl0H|6,  which  is  that  of  the 
terpines  might  induce  us  to  pronounce  also  india-rubber  a 
terpene,  or  possibly  a  polyterpene  (C10H16)„.  Gladstone 
and  Hibberti|  showed  that  for  Cl0H16  india-rubber  con- 
tains three  pairs  of  carbon  atoms  doubly  linked,  and 
this  seems  to  he  confirmed  by  the  existence  of  a 
chlorinated  derivative  CI0HuClg,  which  corresponds  to 
an  addition  product  C10H15C16.  But  turpenes  with  three 
ethylene  bonds  are  quite  unknown  at  present,  so  that  unless 
further  evidence  be  adduced  we  are  scarcely  justified  to 
describe  india-rubber  as  a  terpene.  The  above  mentioned 
facts  leave  very  little  doubt  that  the  constitution  of  india- 
rubber  differs  very  essentially  from  that  of  the  terpenes 
and  polyterpenes  as  at  present  understood.  What  we 
know  with  certainty  is  the  formation  of  india-rubber  from 
isoprene  by  polymerisation,  and  we  further  know  that  the 
molecular  weight  of  it  is  much  higher  than  C10H]6.  Under 
these  circumstances  it  appears  very  much  preferable  to 
describe  india-rubber  as  a  polyprene  (C4HS)„.  ^  e  shaU 
have  to  bear  in  mind  at  the   same  time  that  india-rubber 


t  Journ.  Chem.  Soc..  4.1.  410. 
t  Chem.  News.  85, 

5  Fractional  distillation  does  n>>t  avail. 
J.  C.  S..  1888,  879, 
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unsaturated  hydrocarbon,  a  fact  which  must  find 
throughout  iu  the  chemical  behaviour  of  india- 
rubber,  and  which  must  be  taken  into  consideration  iu  the 
chemical  influences  we  subject  it  to. 

The  chemical  treatment  of  india-rubber  in  the  manufacture 
of  india-rubber  articles  is  very  limited  at  present  and  consists 
ely  in  the  treatment  known  as  vulcanisation,  w  hich  is 
.'.  by  subjecting  the  india-rubber  either  to  the  action 
of  sulphur  "at  temperatures  above  the  melting  point  of  sulphur, 
or  with  chloride  of  sulphur  in  the  cold.*  The  chemical 
D  taking  place  in  these  treatments  has  so  far  scarcely 
nvestigated,  still  lees  .satisfactorily  explained.  The 
authors  of  the  various  papers  on  india-rubber  express  tbem- 
1 1 1  with  more  or  less  reserve  on  this  point,  describing 
sation  as  an  "  absorption  "  of  sulphur  by  the  india- 
rubber  without  explaining  the  meaning  of  this  term.  They 
are  almost  unanimous  in  stating  that  india-rubber  "  absorbs  " 
about  2  per  cent,  of  sulphur,  leaving  however  the  nature  of 
this  absorption  undecided.  Much  more  unsatisfactory  even 
are  the  terms  in  which  the  nature  of  the  vulcanisation  witli 
chloride  of  sulphur  is  described.  I  >n  the  one  hand  we  are 
told  that  this  treatment  also  results  in  an  absorption  of 
sulphur  by  the  india-rubber,  while  en  the  other  hand  we  are 
assured  that  the  vulcanising  action  of  the  chloride  of  sulphur 
is  due  to  its  chlorine  exclusively,  one  author  going  so  far  as 
to  say  chloride  of  sulphur  was  merely  chlorine  in  a  diluted 
form.  As  far  as  these  conflicting  assertions  are  supported 
by  experimental  proofs  they  are  certainly  deserving  con- 
sideration. Unfortunately  the  proofs  adduced  in  either  case 
are,  as  we  shall  see  presently,  of  a  very  unsatisfactory 
description.  Moreover,  the  chemical  reactions  which  are 
supposed  to  take  place  in  these  vulcanisation  processes  are 
of  such  an  extraordinary  kind  that  they  are  utterly  irre- 
couciliable  with  each  other  and  still  more  so  with  the  well 
established  laws  and  facts  of  organic  chemistry.  I  cannot 
illustrate  this  better  than  by  giving  a  selection  of  extracts 
from  the  various  papers  and  other  publications  bearing  upon 
this  subject. 

In  the  first  instance  the  unanimity  with  which  the  vul- 
canisation process  is  described  as  a  substitution  process  is 
greatly  surprising  in  view  of  the  fact  that  the  hydrogen  which 
is  being  substituted,  as  far  as  those  authors  account  for  it  at 
all,  generally  behaves  in  a  manner  which  is  utterly  at  variance 
with  all  we  know  about  substitution  processes  in  organic 
compounds.  With  regard  to  the  vulcanisation  with  sulphur 
liurghardtf  says  that  "  it  consists  in  all  probability  in  the 
alteration  of  the  caoutchouc  resin  through  the  production  in 
it  of  a  '  sulpho-compound,'  a  certain  amount  of  hydrogen 
in  the  caoutchouc  being  replaced  by  sulphur." 

Hurghardt  evidently  entirely  overlooks  the  fact  that  in 
this  ease  sulphuretted  hydrogen  would  be  evolved.  As  a 
matter  of  fact  whether  we  vulcanise  with  sulphur  on  a  small 
or  on  the  large  scale,  not  a  trace  of  sulphuretted  hydrogen, 
still  less  hydrogen  is  given  off.  Tarry!  also  considers 
vulcanisation  a  substitution  process,  accompanied  by  evolu- 
tion of  sulphuretted  hydrogen,  hut  iu  which  manner  and 
under  which  circumstances  he  observed  the  appearance  of 
is  is  not  stated.  Peculiarly  his  own  is  his  view  of 
the  function  of  lead  oxide  in  the  vulcanisation  process. 
This  oxide  is  added  to  take  up  the  excess  of  sulphur  which 
i*  necessary  in  the  vulcanisation  with  sulphur  and  which 
would  prove  very  detrimental  to  the  durability  of  the 
vulcanised  articles  if  remained  in  the  free  state  in  the  rubber. 
Terry§  remarks  that  no  other  metallic  oxide  can  replace  the 
oxide  of  lead  for  this  purpose,  and  then  goes  on  to  say  : 
"  Owing  to  the  formation  heat  of  most  of  the  metallic 
sulphides  being  above  the  melting  point  of  sulphur,  the 
sulphide  of  lead  may  be  taken  as  the  only  one  formed  during 
ordinary  vulcanising  processes." 

I  have  not  been  able  yet  to  fathom  the  meaning  of  this 
sentence  and  came  in  the  meantime  to   the  conclusion  that 


•  I  am  well  aware  that  it  has  been  suggested  to  vulcanic 
rubber  with  vaporised  chloride  ol  sulphur,  ue.  al  higher  tempera- 
tures, and  this  processwas  uideedatone  < .especiaUyin  ■ 

largely  used.  Hut  the  characteristic  property  of  chlorideof  sulphur 
:i-  a  vulcaniser  consists  in  it>  capability  t'<  exert  its  full  effect  in 
the  cold,  even  when  strongly  diluted  with  indifferent  solvents, such 

n  bisulphide,  benzene  or  the  Light  petroleum  hydrocarbor>8. 

*  Thorpe,  Diet,  of  appl.  chew..  Vol.  II..  312. 

-      ■■:•!    974. 
I  c.  cit. 


Terry  has  never  grasped  the  meaning  of  the  term  formation 
heat,  but  seems  to  consider  it  as  a  quality  comparable  with 
temperature. 

The  statements  given  above  contain  the  whole  of  our 
present  knowledge  of  the  so-called  dry  vulcanisation  process 
with  sulphur.  Our  present  notions  regarding  the  so-called 
cold  vulcanisation  process  with  chloride  of  sulphur  are,  if 
possible,  iu  even  a  greater  state  of  confusion.  Fawsitt* 
maintains  that  vulcanisation  in  this  case  consists  in  the 
substitution  of  sulphur  for  hydrogen,  which  latter,  according 
to  him,  escapes  as  a  gas.  What  happens  to  the  chlorine 
of  the  chloride  of  sulphur  is  left  to  the  imagination  of  the 
reader.  Burghardtt  in  the  main  adopts  Fawsitt's  explana- 
tion, but  he  deals  in  a  more  rational  manner  with  the 
chlorine,  which  he  says  is  given  off  in  the  form  of  hydro- 
chloric acid.  Diametrically  opposed  to  these  statements  is 
Thomson,  who  gives  it  as  his  opinionj  that  the  vulca- 
nising action  of  chloride  of  sulphur  is  due  to  the  chlorine 
and  net  to  the  sulphur  of  this  compound.  He  asserts  that 
india-rubber  vulcanised  with  chloride  of  sulphur  contains 
only  minute  quantities  of  sulphur  as  an  impurity,  but  lame 
quantities  of  combined  chlorine  and  that  the  same  is  the 
case  with  the  oils  converted  into  india-rubber  substitute  by 
means  of  chloride  of  sulphur.  Thomson  gives  us  no  in- 
formation, whether  he  tried  to  vulcanise  india-rubber  with 
chlorine  alone,  or  whether  he  obtained  india-rubber 
substitute  by  treating  suitable  fatty  oils  with  chlorine. 
Thomson's  results  were  considered  rather  startling  when 
first  published,  hut  I  think  his  analytical  method  by  which 
he  obtained  them  is  more  startling  still,  and  I  consider  it 
a  matter  of  great  surprise  that  it  never  has  been  challenged. 
This  method  consists  in  fusing  the  vulcanised  rubber  or 
rubber  substitute,  as  the  case  might  be,  with  caustic  potash, 
dissolving  the  melt  in  water,  oxidising  the  "  lower  sulphur 
compounds  "  with  peroxide  of  hydrogen,  and  precipitating 
the  sulphuric  acid  with  barium  chloride.  It  is  a  matter 
of  surprise  that  by  means  of  this  method  Thomson  should 
have  found  any  sulphur  at  all  in  those  compounds.  At  any 
rate,  before  applying  it  to  the  analysis  of  these  unknown 
compounds,  its  suitability  for  the  purpose  ought  to  have  been 
tested  on  other  sulphuretted  hydrocarbons  of  known  com- 
position. After  this  neither  the  method,  nor  the  startling 
results  it  furnished,  would  ever  have  got  into  print. 
Thomson's  view  respecting  vulcanisation  with  chloride  of 
sulphur  is  evidently  shared  by  Terry,  on  grounds  about  as 
remarkable  as  Thomson's  analytical  method.  Terry  expresses 
himself  in  the  following  mannerf  : 

'■  With  regard  to  the  action  of  this  body  (chloride  of 
sulphur),  I  think  there  can  be  no  doubt  that  it  is  due  to 
the  chlorine,  and  that  although  some  sulphur  must  neces- 
sarily be  absorbed  at  the  same  time  by  the  rubber,  yet  that 
this  latter  does  not  play  any  part  in  the  reaction.  Sulphur 
in  the  cold  has  no  effect  on  rubber,  aud  chloride  of  sulphur 
must  be  looked  upon  as  merely  chlorine  in  a  diluted  form. 
The  action  of  chlorine  iu  whatever  form  applied  may  be 
measured  by  the  amount  of  hydrochloric  acid  produced." 

From  this  we  should  have  to  conclude,  that  since  free 
sulphur  in  the  cold  has  no  action  upon  rubber,  the  sulphur 
of  the  chloride  of  sulphur  can  have  no  vulcanising  action, 
this  vulcaniser  being  even  effective  in  the  cold.  A  criticism 
of  this  argument  would  be  ajmere  waste  of  time  :  the  great 
chemical  energy  and  activity  even  the  most  inert  elements 
acquire  in  many  of  their  combications  is  a  subject  which 
is  treated  of  in  every  elementary  text  book  of  chemistry. 
From  the  last  part  of  the  above  quoted  sentence  from 
Terry's  paper  it  is  evident  that  he  also  considers  the 
chloride  of  sulphur  vulcanisation  a  substitution  process. 
Accordingly  of  one  molecule  of  chloride  of  sulphur  (135 
parts)  used  for  vulcanisation  only  one  atom  of  chlorine 
(:15-  5  parts)  could  remain  in  the  rubber.  It  is  difficult  to 
understand  why  Terry  omitted  to  ascertain  the  correctness 
of  his  views  by  estimating  experimentally,  at  least  the 
amount  of  chlorine  combining  with  rubber  from  a  definite 
weight  of  sulphur  chloride. 

No  more  fortunate  is  Terry  in  his  explanation  of  the 
action  of  Fawsitt's  new  vulcanising  agent  antimony  iodide. 

•  This  Journ.  1886,638. 

+  Loc.  cit. 
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lu   U.UW.J         THE  .10DHNAL   OP  THE  80CIETY   OF   CHEMICAL  INDUSTHY. 


lit-  writes* — 

■A-  tar  as  I  bare  gone  into  the  matter  myself  I  think 
that  tome  s  tbititution  of  hydrogen  by  iodine  certainly  does 
take  place  "  and  furthi 

"The  Formation  of  hydriodia  acid  cannot  be  taken  us 
proof  that  substitution  of  hydrogen  in  the  rubher  has  taken 
place,  because  hydrogen  would  be  liberated  by  the  action 
of  snlphnr  present." 

from  tliis  we  iiuisi  assume  that  iodine  can  substitute 
hydrogen  in  organic  compounds  with  evolution  of  hydri- 
I  and  further,  that  sulphur  can  be  substituted 
for  hydrogen,  the  latter  Bimplj  being  set  free.  These  lines 
are  in  oomplete  opposition  to  our  entire  knowledge  on 
substitution. 

The  above  quotations  arc  a  summary  of  all  that  chemical 
literature  contains  on  the  subjecl  of  the  vulcanisation  of 
india-rubber,  and  after  critical  examination,  we  can  only 
come  to  the  conclusion,  that  neither  the  vulcanisation 
with  sulphur,  nor  that  with  chloride  of  sulphur  are  in 
the  least  understood,     iufn  Boch  a  simple  question  as  that 

irding  the  ininiinuni  quantity  of  sulphur  required  for 
vulcanisation,  or  the  aqualrj  simple  one  whether  the 
vulcanising  action  of  chloride  of  sulphur  is  due  to  the 
snlphur  or  to  the  chlorine,  are  still  objects  of  controversy. 
The  work  on  which  I  am  going  to  report  to  yon  to-night 
has  been  undertaken  with  a  view  to  arrive  at  a  definite 
settlement  of  these  points  and  at  the  same  time  to  elear  up 
the  chemical  mechanism  of  the  vulcanisation  pro.-, -sis  in 
general.  Historically,  the  vulcanisation  with  sulphur  pre- 
coded  the  vulcanisation  with  chloride  of  sulphur.  Notwith- 
standing this,  l  tirst  took  up  the  investigation  of  the  last 
named  process,  for  the  only  reason  that  in  this  last  ease  the 
vulcanisation  is  effected  under  conditions  which  are  much 
nine  easily  kept  under  control  than  is  the  case  with  the  first 

process 

/. —  Vulcanisation  with  Chloride  of  Sulphur. 

The  action  of  chloride  of  sulphur  upon  hydrocarbons  has 
been  studied  \ cry  little  Whether  it  is  at  all  capable  to 
react  with  saturated  hydrocarbons  is  doubtful,  and  the 
chemical  literature  affords  no  information  on  this  point. 
But,  on  the  other  hand,  there  are  a  few  compounds  known, 
obtained  by  the  action  of  this  substance  upon  unsaturated 
hydrocarbons,  and  these  compounds  appear  especially 
interesting  if  we  remember  that  the  nature  of  india-rubber, 
as  that  of  an  unsaturated  hydrocarbon,  is  one  of  the  few 
well-established  facts  regarding  the  chemical  constitution  of 
this  product,  (iuthriet  obtained  ethylene  cblorosulphide, 
S  I  1...  and  amylene  chlorosulpbide,  (CSH10)3.S  t  I  . 
1>\  acting  upon  ethylene  and  amylene  respectively  with 
chloride  of  sulphur.  Both  these  compounds  are  heavy  oily 
liquids,  which  readily  give  up  their  chlorine  to  various 
reagents  without  suffering  an]  change  in  their  constitution. 
The  removal  of  the  sulphur,  however,  seem-  to  be  almost 
impossible  without  destroying  the  molecule.  Indeed,  it 
appears  that  the  sulphur  can  only  be  got  at  by  treating 
those  compounds  with  strong  oxidising  agents,  the  action  of 
which  invariably  results  in  a  complete  breaking  up  of  the 
molecule.  These  chiorosulphides  are  saturated  substances. 
ami  their  constitution  is  respectively — 


H-C— CI 

I 

- 

'I 
H.C— CI 


and 


(  II,.  HI'— S 
CHj.HC— S 


We  observe  now  the  important  fact  that  these  compounds 
are  addition  products  pure  and  simple.  This  fact  becomes 
of  the  greatest  significance  if  we  remember  that  india-rubber 
must  be  chemically  described  as  a  poly-isoprene  (poly- 
pretie),  and  that  isoprene  itself  is  one  of  the  five  isomeric 

*  Loe.  eit. 

*  Ann.  Cliem.  118,  -J7". 


pentioes  which  on  their  part  are  derived  from  Bv<    iiomi  ric 
am]  lenes. 

chlorosulpbide  .  i     already  stated,   arc    perfectlj 

saturated    l.odies,    hut    wi     See    at    the    -ame    time   that    the 

characteristic   featun    of   the    reaction    between    the    un- 
saturated hydrocarbon  and  thi  ol  sulphur  • 
much  the  production  ol   a   Batui  it.  .1  addition  | 
essentially  the  condensation,  or  rather  conjugation,  of  two 

molecules    of    the    hydlo.at  l.on     by     inea  double 

sulphur  atom.      \-  long  as  this  double  atom  maintains  its 
function,  we  maj  remove  the  chlorine  from  these  addition 
products   or   substitute   other  element-   or   radicles  for    it 
without  in  the  least  altering  the  general  cbaracl 
compound. 

The  products  of  thi    acti i   chloride  of  sulphur  upon 

the  triglycerides  of  the  unsaturated  fatty  acid  dently 

compounds  of  a  similar  order.     It  has  hen  impossib 
far  to   isolate  from  these   products  well-defined 
individuals,  chiefly  in  consequence  of  the  almost  abBO 
insolubility  of  these  compounds  in  all  solvents.      Hut  it   has 
D  known  for  some   time  that   these   products,  which  arc 
extensively  used  as  india-rubber  substitutes,  contain  both 
sulphur  and  chlorine  as  essentia]  constituents.     Quite  lately 
I  Izer  and    Horn,*    and   especially  Henriques.f  proved  con 
clusively  that  these  india-rubber  substitutes  contain  sulphur 
and  chlorine  in  the  same  proportions  in  which  they  form 
chloride  of  sulphur.       These   results   are  of  course   directly 
opposed  to  Thomson's   figures,  which,  however,  have  been 
obtaine  1  by  such  a  questionable  method  that  they  cannot  be 
taken  serious!) . 

11 gh  limited,  our  present  knowledge  on  the  action  of 

chloride  of  sulphur  upon   the   before-mentioned  unsaturated 
compounds    afford-    some     important    hints     regarding  the 
chemical   pro,,--  of  the  vulcanisation  of  india-rubber  by 
chloride  of  sulphur.     It  seemed  to  me  important  to  investi- 
gate this  vulcanisation   process   under  such  conditions  that 
the  total    quantity  of  the   ruhher  employed  for  each  experi- 
ment would  take  part   in   the  reaction  at  the  same  rate  and 
to  the    same  degree,  and    to  carry   out  the   experiments    in 
such  a  manner  as   to   preclude   secondary   reactions  due  to 
impurity  of  the  materials  employed.      All   former  experi- 
ments on  this  subject  did  not  comply  with  these  conditions, 
the  experiments  always  being   carried  out  by   immersing 
thin  sheets  of  india-rubber  in  solutions  of  chloride  of  sulphur 
in  carbon  bisulphide.      However  thin  the  sheets  so  treated 
might  he,  their  conversion  into  a  homogeneous  compound 
will  be  always  doubtful,  if  only  because  it  is  incontrollable  : 
and   further,  in  withdrawing   the    sheet   so   treated  from   it- 
vulcanising    solution   almost    instant    volatilisation    of    the 
carbon  bisulphide  takes  place,  and  this   is  always  accom- 
panied by  the  formation  of  a  film   of  moisture  or  dew  upon 
the  surface  from  which  the  volatilisation  takes  place.     The 
result  is  that  the  excess   of  sulphur  chloride  which  is  con- 
tained    in    the    carbon    bisulphide    adhering    to  the   rubber 
sheet,  is  decomposed  by  this  moisture  into  free  snlphur  and 
hydrochloric   acid.     I    proceeded   therefore  in  this  manner 
that  I   dissolved   in   1,000  cc.  of  pure  benzene,  which   bad 
been  twice  distilled  over  sodium  wire,  50  grms.  of  best  Pane 
rubber  which  had  been  purified  by  fractionate  precipitation 
from  its   solution  in  chloroform  by  means  of  alcohol.     This 
solution  was  filtered  through    a   fluted   filter  in   a   hot-water 
funnel,  and  to  the  beautifully  bright   solution  so  obtained  a 
solution   of  30  grms.  of  twice  distilled  chloride  of  sulphur 
in    200   cc.    of    pure    benzene    was    added,    the    mixture 
thoroughly  shaken  and   the  flask  containing  it  connected 
with  a  mercury  barometer  by  means  of  a  stopper  and  tube. 
After  about  five  minutes  standing  the  reaction  began  t. 
in,  the  mixture  becoming  somewhat  gelatinous,  but  othi 
wise    exhibiting    no    outward   appearance   of   any   change 
taking  place.     After  20  minutes  the  reaction  had  evidently- 
reached   its  end;  the  contents  of  the  flask  being  converted 
into  a  moderately  stiff  jelly,  the  firmness  of   which  did  not 
show  any  further  increase.     During  this  time  the  tempera- 
ture  of  the  mass   had  risen   about  4°  C,  and  ihe  baronn  ter 
registered  only  a  barely  corresponding  higher  pressure,  which 
disappeared  as  soon  as  the  contents  of  the  flask  had  cooled 

*  Mittbeil.  d.techn.  Gewerbemus,  1890,  IS. 
-  e  present  number  of  this  Journal,  page  17. 
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down  to  their  original  temperature.     Not  the  faintest  trace  of 

the  evolution  of  any  gas  appeared  during  the  whole  of  this 
time,  the  contents  of  the  flask  remaining  clear  and  absolutely 
undisturbed  from  beginning  to  end.     This  experiment  was 

several  times  repeated  with  the  same  result.  Already  now 
t  can  no  longer  be  doubted  that  Fawsitfs  observation  of 
an  evolution  of  hydrogen  in  this  reaction  must  be  erroneous, 
as  well  as  the  statements  of  Burghardt,  Terry,  and  Thomson 
respecting  evolution  of  hydrochloric  aeid.  Evolution  of 
hydrogen  in  this  reaction  is  in  itself  almost  a  chemical 
impossibility,  but  hydrochloric  aeid  gas  is  indeed  given  oil, 
if  not  every  trace  of  water  has  been  removed  from  the  india- 
rubber  and  the  benzene  from  which  tie' solution  is  prepared. 
The  evolution  of  hydrochloric  aeid  in  this  ease  is  simply 
caused  by  the  decomposition  of  the  chloride  of  sulphur  by 
the  water,  but  has  no  connection  whatever  with  the  reaction 
which  takes  place  between  the  chloride  of  sulphur  and  the 
india-rubber. 

The  purification  of  the  product  of  the  above  reaction  was 
carried  out  in  the  following  manner : — The  gelatinous 
contents  of  the  flask  were  found  to  be  absolutely  insoluble 
in  all  available  solvents,  i.e.,  solvents  which  will  not  cause 
the  decomposition  of  the  excess  of  chloride  of  sulphur  which 
is  present.  The  vt  hole  mass  was  therefor  placed  in  a  bag 
of  fine  ealieo,  tin-  was  immersed  in  pure  benzol,  and  the 
contents  of  the  bag  then  squeezed  through  the  meshes  of 
the  fabric.  In  this  manner  the  jelly  was  easily  converted 
into  a  pulp,  consisting  of  very  fine  flakes  of  the  product  of 
the  above  reaction.  The  excess  of  chloride  of  sulphur 
present  was  dissolved  in  the  benzene.  It  is  scarcely 
necessary  to  remark  that  the  benzene  used  for  this  last 
operation  must  also  be  absolutely  free  from  water  to  prevent 
decomposition  of  the  chloride  of  sulphur.  The  whole  is 
then  filtered  and  the  filter  residue  washed  with  warm 
benzene  until  the  filtrate  is  free  from  every  trace  of  chloride 
of  sulphur.  The  filter  residue  was  then  quickly  pressed 
between  filter  paper,  transferred  to  a  large  Soxhlet  appa- 
ratus, and  during  12  hours  extracted  with  pure  carbon 
bisulphide.  The  extracted  product,  still  saturated  as  it  was 
with  carbon  disulphide,  was  then  quickly  transferred  into  a 
flask  containing  absolute  alcohol,  the  flask  connected  with 
a  condenser  and  so  much  alcohol  distilled  off  until  the 
distillate  no  longer  gave  the  phenyl  hydrazine  reaction  for 
carban  bisulphide.  The  contents  of  the  flask  were  then 
Altered,  the  filter  residue  pressed  between  filter  paper  and 
dried  in  vacuo.  A  mass  of  fine  yellowish  white  and  very 
friable  flakes  was  thus  obtained.  If  before  drying  this 
substance  every  trace  of  benzene  or  carbon  bisulphide  has 
not  been  removed  the  substance  dries  in  the  form  of  horny 
granules  of  enormous  toughness,  which  resist  all  attempts 
to  reduce  them  to  a  powder, 

The  substance  so  obtained  is  perfectly  insoluble  in  all 
solvents,  although  in  its  behaviour  against  them  it  exhibits 
marked  differences.  Methyl  alcohol,  ethyl  alcohol,  glycerol, 
acetone,  ethyl  ether,  ethyl  acetate,  amyl  acetate,  glacial 
acetic  aeid,  and  acetic  anhydride  have  no  effect  whatever 
upon  it.  The  coal-tar  hydrocarbons,  chloroform,  carbon 
tetrachloride,  carbon  bisulphide,  all  the  terpene6,  cymene, 
ami  the  ethereal  oils  cause  it  to  become  transparent  and 
swell  it  more  or  less  considerably.  But  neither  in  the  cold, 
nor  by  gently  heating  the  solvents,  are  the  faintest  signs  of 
solution  observable.  On  prolonged  heating  to  temperatures 
above  140°  €.  more  or  less  complete  solution  takes  place 
with  mesityleue,  cumene,  cymene,  the  heavy  petroleum 
hydrocarbons,  and  all  terpeneS.*  But  there  is  little  doubt 
that  these  solutions  do  not  contain  the  original  substance, 
but  merely  products  of  its  decomposition  at  these  high 
temperatures.  This  conclusion  is  justified  by  the  fact  that 
on  heating  the  substance  in  question  in  the  drying  oven 
to  a  temperature  of  about  So  ('.,  decomposition  sets  in 
with  evolution  of  large  quantities  of  hydrochloric  acid. 
Moreover,  the  original  substance  cannot  be  recovered  from 
the  above-mentioned  solutions. 

The  analysis  of  this  substance  gave  the  following 
figures  : — 


•  See  also  Henriques,  this  Journal,  1883,  188. 
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The  most  remarkable  result  of  these  analyses  is  the  fact 
that  this  substance  contains  S  and  CI  in  the  identical  pro- 
portion in  which  they  occur  in  chloride  of  sulphur,  just  as 
we  found  them  in  the  chlorosulphides  of  ethylene  and 
amylene,  and  also  in  the  products  obtained  by  the  action 
of  chloride  of  sulphur  upon  the  triglycerides  of  the 
unsaturated  fatty  acids  (india-rubber  substitutes). 

From  these  results  we  arrive  at  the  conclusion  that  india- 
rubber  vulcanised  with  chloride  of  sulphur  is  an  addition 
product  of  these  two  compounds,  polvprene-sulphochloride. 
As  already  mentioned,  the  chlorine  is  very  easily  removed 
from  this  compound  and  escapes  in  the  form  of  hydrochloric 
at  a  temperature  of  between  80  and  120  C.  This  removal 
of  the  hydrochloric  acid  may  also  be  effected  by  boiling 
the  sulphochloride  with  alcoholic  potash.  This  is  a  reaction 
of  the  same  kind  as  the  one  Henriques*  observed  in  treating 
india-rubber  substitutes  with  alcoholic  potash,  in  which 
case  he  obtained  unsaturated  fatty  acids  which  still 
contained  sulphur,  but  no  chlorine.  Of  the  same  order 
is  evidently  the  elemination  of  hydrochloric  acid  from  the 
nitrosochlorides  of  the  terpenes  : — 
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Pinene-nitrosochloride. 
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Nitroso-pinene. 


The  analysis  of  polyprene  sulphochloride  boiled  with 
alcoholic  potash  for  several  hours,  gave  the  following 
figures  : — 
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The  product  thus  obtained  is,  therefore,  evidently  poly- 
prene sulphide,  all  the  chlorine  of  the  sulphochloride  being 
eliminated.  According  to  Thomson*  and  Terry,*  who 
assign  the  vulcanising  action  of  chloride  of  sulphur  to  its 
chlorine,  we  should  expect  now  this  polyprene  sulphide  to 
have  lost  all  the  characteristic  properties  of  vulcanised 
india-rubber  and  to  differ  very  widely  in  its  properties 
from  polyprene  sulphochloride.  But  as  a  matter  of  fact 
this  elimination  of  the  chlorine  alters  the  properties  of  our 
vulcanisation  product  so  little,  that  without  the  analytical 
data  we  could  not  form  any  opinion  as  to  whether  alcholic 
potash  has  any  action  at  all  upon  the  sulphochloride.  In 
all  its  physical  and  chemical  properties  polyprene  sulphide 
cannot  be  distinguished  from  perfectly  vulcanised  india- 
rubber,  especially  its  absolute  insolubility  and  chemical 
indifference  have  remained  the  same  as  we  found  them  in 
the  sulphochloride.     W  hile  it  is  thus  shown  that  the  removal 

*  I*oc.  cit. 
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..i  i lit-  chlorine  from  patypreue  uUphoohloride  ''■",  °* 
■ffluatul  with  the  greatest  case  and  without  causing  any 

structural    alteration    of    this    compound,    any    attempt    to 

noon  the  sulphur  is  either  nnauooessful,  or  remits  in  a 
total  destruction  of  the  substance.  These  observations 
leave  no  eoon  lor  any  doubt  as  to  whether  the  vulcanising 

■  lil. Male  of  sulphur  is  thie  to  the  suli.hur  or  the 
chlorine  of  this  compound,  especially  if  we  find  that  the 
state  ..t  I lllnajllialion  remains  the  same  with  or  without 
the  chlorine.  Therefore,  although  the  chlorine  and  the 
sulphur  of  chloride  of  sulphur  aet  simultaneously  upon  the 
india-rubber,  it  is  the  sulphur  to  which  the  vulcanising  must 
be  attributed.  It  is  somewhat  strange  that  Thomson,  Terry, 
aiel  Burghardl  pronounced  the  vulcanising  action  of  chlorine 
without  supporting  it  by  further  experimental  evidence,  at 
least  by  a  closer  investigation  of  the  halogen  derivatives  of 
india-rubber.  They  would  then  have  found  that  although 
tins*-  derivatives  in  outward  appearance  very  closely 
resemble  vulcanised  india-rubber,  they  are  clearly  distin- 
guished   from   it   by  their  great   and    complete  solubility  in 

benzene  or  chloroform.  Hut  these  halogen  derivatives 
do  not  even  possess  the  enemies]  stability  of  vulcanised 
india-rublxr  and  readily  lose  all  their  halogen  under  a 
variety  of  conditions.  These  halogen  derivatives  will  be 
illy  treated  in  the  second  put  of  this  paper. 

The  above  quoted  analyses  had  to  the  formulae 
C,„11,,S  t'l.  and  I'jfli.S.  for  polyprene  sulphochloride  and 
polyprene  sulphide  respectively.  Whether  these  formula' 
indeed  represent  the  respective  molecular  weights  of  these 
compounds  is  a  most  important  question,  but  all  the  means 
usually  employed  for  the  determination  of  this  factor  are 
quite  unavailable  in  this  case  owing  to  the  impossibility  to 
vaporise  these  compounds  without  decomposition  or  to 
iv  e  in  some  indifferent  solvent.  On  the  other  hand, 
however,  it  can  be  shown  from  purely  chemical  reasons 
that  those  formula;  do  not  even  approximately  represent  the 
molecular  weights  of  polyprene  sulpho-chloride  and  poly- 
prene sulphide,  as  if  they  did  the  molecolar  weight  of  india- 
rubber  itself  would  appear  to  be  C10H,,,  which  certainly  is 
not  the  ease,  as  we  shall  see  presently. 

I  have  been  referring  above  to  the  addition  products 
obtained  from  ethylene,  or  amylene,  and  chloride  of 
sulphur,  and  I  showed  that  these  products  are  formed  by 
the  coupling  together  of  two  molecules  of  the  hydrocarbon 
by  the  sulphur  of  the  chloride  of  sulphur,  thus — 
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C— CI 
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•  i|uently  in  acting  upon  terpenes  with  chloride  of 
BUI  compounds  must  be  obtained,  the  molecular  weight 
of  which  cannot  be  lower  than  C'.„HK-  Lately  Henriques,* 
in  his  excellent  studies  ou  the  analysis  of  india-rubber 
articles,  showed  that  of  two  sheets  of  pure  l'ara  rubber 
which  were  cured  by  immersion  in  solutions  of  chloride  of 
sulphur  in  carbon  bisulphide,  the  sheet  containing  5  per 
cent,  of  sulphur  was  over  vulcanised,  consequently  rather 
stiff  and  hard,  while  the  second  sheet,  which  contained 
0*fi  per  Cent,  of  sulphur,  was  underdone,  and  therefore  still 
somewhat  taeky.  But  our  above  described  polyprene 
sulpho-chloride  contains  83*8  per  cent,  of  sulphur,  and 
practically  consists  of  equal  parts  of  india-rubber  and 
chloride  of  sulphur.  In  practical  working,  therefore, 
such  a  vulcanisation  product  is  never  produced,  as  it  would 
be  almost  equal  to  a  complete  destruction  of  the  india- 
rubber  for  practical  purposes.  But  at  the  same  time,  we 
have  to  consider  the  fact  that  india-rubber  will  combine 
with  its  equal  weight  of  chloride  of  sulphur,  forming  a 
vulcanisation  product  with  over  23  per  ceut.  of  sulphur,  so 
that  the  question  arises  as  to  whether  india-rubber  vul- 
canised for  practical  purposes  and  containing  a  possible 
maximum  of  5  per  cent,  of  sulphur,  may  represent  a 
homogeneous  compound,  or  must  under  all  circumstances  be 
regarded  simply  as  the  solution  of  a  corresponding  quantity 


See  page  70.  this  Journal,  present  number. 


pt.)o(  polyprene sulpl blorldi  I 

in  unaltered  india-robh 

i-  decide  this  point.  .,   gnus,  of  porest   Pari   rubber 

were  dissolved  in  1, <-.        ,,.:,  benzene,  and  3  grot 

chloride    of    sulphur  were   added    to    tin-  fa 

consequence    of  the  great    dilution    the    reaction    proceeded 
Very  -lowly,  but  after  three  hoUTG     BtBUding    all  the  ehl. 
of  sulphur  had  disappeared.      The  solution  dine, 

overnight,   and   on    the   following    morning    100  00.   of  it, 
representing  2  grms.  of  the  india-rubber  used,  wi 
with   absolute  alcohol   and  the  polyprene  snlpboehlo 
which  separated  out  purified  in  the  manner  before  described. 
An   analysis   of   this  compound  again  Bhowed  j::-;s  pet 
cent,  of  sulphur,  so  that  tl  doubt   about   the  con- 

■  iii  of  the  india-rubber  in  the  Bulpbocblori  le  ' 
even  in  such  dilute  solution,  provided  there  be  the  req 
amount  of  chloride  of  sulphur.  To  the  remaining  600  00. 
of  the  above-mentioned  solution,  a  solution  22:.  grms. 
of  pure  1'ani  rubber  in  200  cc.  of  benzene  was  now  added, 
and  the  mixture  strongly  agitated.  The  gelatinous 
character  of  the  mixture  rapidly  changed  into  that  of  an 
ordinary  india-rubber  solution,  and  ou  pouring  this  solution 
into  absolute  alcohol  a  voluminous  precipitate  very  much 
like  polyprene  sulphochloride  was  obtained.  This  preci- 
pitate was  separated  from  the  supernatant  liquid  by 
filtration,  the  filter  residue  repeatedly  washed  with  warm 
alcohol,  and  then  dried  in  vacud.  In  this  manner  a  rather 
elastic  substance  was  obtained,  which,  on  analysis,  [was 
found  to  contain  4-96  per  cent,  of  sulphur,  or  about  as 
much  as  Henrique's  high  vulcanised  india-rubber  sheet. 
The  question  is  now-  whether  this  new  product  really 
possesses  the  properties  of  commercially  vuleauised  india- 
rubber.  To  determine  this  point  the  substance  was  placed 
in  benzene.  After  IS  hours  standing,  complete  solution 
had  takeu  place  ;  the  solution  appeared  somewhat  turbid. 
It  was  strongly  diluted,  and  filtered  through  a  hot-water 
funnel.  The  filtrate  obtained  was  beautifully  clear.  1  in 
the  filter  remained  a  residue,  which  was  repeatedly  washed 
with  warm  benzene  and  then  dried.  It  formed  a  whitish, 
easily  friable  mass,  weighing  5- 8  grms.,  and  on  analysis 
it  was  found  to  contain  23--14  per  cent,  of  sulphur.  There 
is  no  doubt  that  this  substance  represents  the  total  quantity 
of  polyprene  sulphochloride  we  mixed  with  india-rubber, 
and  this  is  further  confirmed  by  the  fact  that  the  above- 
mentioned  filtrate  contains  not  the  faintest  trace  of  either 
chlorine  or  sulphur.  This  result  is  a  conclusive  proof  that 
a  mixture  of  polyprene  sulphochloride  and  india-rubber 
only  possesses  the  properties  to  be  anticipated  for  such  a 
mixture,  but  not  those  of  vulcanised  india-rubber.  This 
being  so,  we  must  at  once  come  to  the  conclusion  that  india- 
rubber  vulcanised  with  chloride  of  sulphur  and  containing  a 
maximum  of  5  per  cent,  of  combined  sulphur,  must  be  a 
homogeneous  compound  in  the  sense  that  every  molecule  of 
india-rubber  present  is  combined  with  sulphur  and  chlorine, 
and  that  there  is  no  uncombined  india-rubber.  But  this, 
of  course,  is  only  possible  if  the  molecule  of  india-rubber 
is  very  much  larger  than  CI0HI6. 

Before  proceeding  any  further  it  was  important  to  prove 
that  india-rubber  homogeneously  vulcanised  with  such  a 
quantity  of  chloride  of  sulphur  as  to  produce  a  product  con- 
taining again  5  per  cent,  of  combined  sulphur,  behaved 
distinctly  different  from  the  above  mixture.  For  this  pur- 
pose 25  •  5  grms.  of  purest  Para  rubber  were  dissolved  in 
1000  cc.  of  pure  benzene.  To  this  solution  3  grms.  of 
chloride  of  sulphur  were  added,  the  mixture  vigorously 
stirred  and  then  left  to  stand.  Very  soon  the  mass  began 
to  thicken,  the  reaction  reaching  its  maximum  after  al 
15  minutes.  After  several  hours  standing  the  jelly  was 
thoroughly  broken  up  by  stirring,  and  the  resulting  pulp 
poured  into  absolute  alcohol,  the  precipitate  was  filtered 
off,  adhering  and  occluded  benzene   driven  off  in  the  well 


•  Of  course  in  vulcanising,  say.  waterproof  cloth,  with 
sulphur,  it  is  well  known  that  only  the  sur:  tuba-rubber 

coatinp  becomes  vulcanised,  the  lower  strata  ree  ::ttle. 

if  any,  of  the  vulcanising  afrent.    This  has, 

with  the  above  question,  the  point  being  ::-  ■  that  part 

of  the  india-rubber  which  did  cet  vulcan  -  the  com- 

position. C-.oHieSjCli.  or  is  a  vulcanisation  product  with  less  sulphur. 
And  if  so,  whether  such  a  nil  duet  is  a  homogeneous 

compound  ora  mixture  of  the  above-mentioned  descript 
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known  manner,  and  the  substance  finally  dried  in  vacuo. 

The  dry  substance  contained  5- 11  per  cent,  of  sulphur,  and 
is  therefore  in  this  respect  identical  with  the  mixture  of 
polypi  'ne  sulpbo-chloride  and  india-rubher.  The  elasticity 
of  'the  new  substance  is,  however,  greatly  superior  to  that  , 
of  the  mixture,  from  which  it  further  differs  essentially  by  I 
its  absolute  insolubility  in  all  solvents.  Kven  an  immersion 
of  weeks  at  a  time  utterly  fails  even  to  soften  it,  although 
considerable  swelling  of  the  immersed  substance  takes  place. 
This,  however,  is  also  the  ease  with  our  sulpho-chloride  of 
the  formula  C,„H16S,CU  It  is  evident  that  this  substance, 
containing  only  5  per  cent,  of  sulphur,  does  not  contain  any 
unaltered  india-rubber,  and  must  be  considered  as  sulpho- 
chloride,  distinctly  different  from  CulHlt,S...CU  which  contains 
nearly  24  per  cent,  of  sulphur.  The  only  possible  explana- 
tion of  this  observation  is  that  the  molecule  of  india-rubber 
possesses  a  considerable  number  of  ethylene  bonds  which 
react  successively  with  chloride  of  sulphur  in  the  already 
explained  manner  : — 


CT 

CI 

I 

-C 


every  fresh  molecule  of  chloride  of  sulphur  producing  such 
a  sulphur  bond  between  two  molecules  of  india-rubber. 
With  the  number  of  such  bonds  in  one  molecule  of  the 
vulcanisation  product  the  hardness  and  indifference  of  this 
product  must  increase.  This  unavoidable  inference  appears 
to  me  of  considerable  interest  for  the  explanation  of  the 
process  of  manufacturing  ebonite,  which  is  altogether  in 
the  dark  as  yet. 

A  very  simple  calculation  shows  now,  that  a  vulcanisa- 
tion product  containing  5  per  cent,  of  sulphur  must  possess 
a  molecular  weight  of  about  1,300,  and  this  almost  exactly 
corresponds  to  a  compound  C100H160S2C13.  Taking  into 
account  that  one  molecule  of  chloride  of  sulphur  will 
copulate  two  molecules  of  india-rubber,  in  the  manner 
repeatedly  alluded  to,  the  above  formula  would  have  to 
be  dissolved  into — 


r  ci  cn 
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Accordingly  the  molecular  weight  of  india-rubber  has  to 
be  taken  as  Ca,Hsl  or  (.C„,H16)3,  and  accordingly  our  first 
described  polyprene  sulpho-chloride  must  possess  the 
formula  [Cv,lC "  ..  KlS IT.,.  If  we  calculate  according  to 
this  formula  the"  lowest  vulcanisation  product  (sulpho- 
chloride)  india-rubber  is  capable  to  form,  we  find  that  it 
would  be  one  containing  4  •  20  per  cent,  of  sulphur.  Such 
a  product  was  prepared  by  dissolving  90-97  grms.  of  pure 
Para  robber  in  4,500  cc.  of  absolutely  dry  benzene  and 
adding  to  this  solution  9-03  grms.  of  chloride  of  sulphur 
dissolved  in  100  cc.  of  dry  benzene.  The  reaction  pro- 
ceeded very  rapidly,  but  the  mass  was  left  standing  for 
several  hours  after  "the  reaction  had  come  to  a  standstill. 
The  rubber  solution  was  then  found  to  be  converted  into  an 
exceedingly  viscous  jelly,  which  was  perfectly  free  from 
stickiness."  This  jelly  was  squeezed  through  very  fine  silk 
gauze  into  alcohol,  where  it  separated  out  in  the  form  of  very 
small  and  elastic  pieces  of  a  whitish  colour.  The  substance 
so  obtained  was  freed  from  every  trace  of  benzene  in  the 
manner  before  mentioned  and  then  dried. 

(  )n  analysis  this  product  was  found  to  contain  4  ■  26 
per  ient.  of  sulphur,  and  4 '71  per  cent,  of  chlorine.  It 
-es  all  the  properties  of  well  vulcanised  india- 
rubber,  especially  very  great  elasticity  and  great,  in- 
difference against  changes  of  temperature.  In  the 
well-known  solvents  for  india-rubber  this  vulcanisation 
product  swells  very  considerably,  without,  however,  even  on 
very  prolonged  treatment,  ever  exhibiting  the  faintest  sign 
of  solubility.  This  leaves  no  doubt  that  it  contains  no  free 
india-rubber,  a  fact  which  can  only  be  explained  by  attributing 


to  it  the  formula  C100H160SX'!o,  or  rather  (<ys0Ha,)2 .  S.,C12. 
As  before  mentioned,  our  old  formula  for  polyprene 
sulpho-chloride,  C]qH16SjC1jj'  must  accordingly,  be  altered  to 

i  II,  ):.  ios.,(  U  If  we  now  examine  the  formula  of  these 
two  compounds  we  see  at  once  that  while  each  contains 
two  molecules  of  india-rubber  of  the  formula  C^H^,,  there 
is  a  wide  difference  between  the  amount  of  chloride  of 
sulrhur  they  contain,  and  it  is  evident  that  between  these  two 
polyprene  sulpho-chlorides  eight  others  must  exist  containing 
from  two  to  nine  molecules  of  SX'L,  and  from  the  vast 
difference  in  the  physical  properties  of  these  two  end 
products  of  the  series  we  may  safely  conclude  that  every 
one  of  these  ten  possible  vulcanisation  products  will  have 
distinct  properties  which  distinguish  it  from  any  of  the 
other  nine  members  of  the  series.  It  will  be  a  matter  of  the 
greatest  practical  importance  to  define  clearly  the  specific 
properties  of  each  of  these  ten  vulcanisation  products. 
There  is  no  doubt  that  the  degree  of  vulcanisation  of  an 
india-rubber  article  must  vary,  and  ought  to  be  regulated 
according  to  the  very  varying  uses  these  articles  are  put  to, 
and  certainly  the  manufacturers  are  fairly  well  aware  of 
this  truth,  although  I  do  not  think  that  they  have  given  it 
half  the  attention  yet  which  it  deserves.  This  is  probably 
and  in  a  large  measure  due  to  the  fact  that  the  rationale  of 
the  vulcanisation  process  so  far  has  not  been  properly 
understood,  although  it  certainly  has  been  misunderstood. 
Consequently  our  present  means  and  ways  to  carry  vulcani- 
sation always  to  the  same  stage,  or  to  some  definite  stage, 
are  in  a  very  crude  state  as  yet.  Indeed  I  am  justified 
in  saying  that  vulcanisation  so  far  is  still  on  materially 
the  same  point  to  which  the  labours  of  Goodyear,  Hancock, 
and  Parkes  advanced  it,  and  there  is  ample  room  for 
improvement. 

It  would  be  beyond  the  scope  of  the  present  paper  to 
enter  into  a  closer  investigation  of  the  properties  and 
technical  applicability  of  the  ten  vulcanisation  products 
above  named.  This  may  in  itself  be  the  subject  of  a  prob- 
ably rather  extensive  paper,  as  it  will  be  necessary  to  devise 
altogether  new  methods  for  the  practical  vulcanisation  of 
india-rubber  articles.  In  the  present  paper  I  have  not 
directly  been  aiming  at  practical  results  in  regard  to  vul- 
canisation, but  rather  restricted  myself  to  the  scientific  side 
of  the  question,  which  is  the  only  ground  upon  which  techni- 
cal points  of  this  kind  can  be  satisfactorily  discussed  and 
advanced.  I  may,  however,  perhaps  point  out  that  at  the 
present  moment  the  vulcanisation  of  india-rubber  articles 
with  chloride  of  sulphur  is  of  a  rather  limited  applicability, 
the  vulcanising  through  of  anything  like  a  substantial  thick- 
ness of  india-rubber,  or  even  the  homogeneous  vulcanisation 
of  thin  rubber  films,  being  impossible  with  this  vulcaniser, 
on  account  of  its  rapid  and  energetic  action  upon  india- 
rubber.  Xevertheless,  I  feel  justified  in  already  now 
expressing  the  opinion,  proof  of  which  I  shall  furnish  in 
the  next  paper,  that  the  vulcanisation  process  of  the  future 
for  india-rubber  articles  of  every  description,  will  be  some 
process  based  upon  the  chemical  theory  of  the  chloride  of 
sulphur  vulcanisation  as  above  propounded.  Xo  doubt  there 
are  considerable  difficulties  in  the  way  of  this  improvement, 
but  they  are  not  insurmountable,  and  from  certain  observa  • 
tions  in  advance  of  the  present  paper,  I  infer  that  by  such 
a  new  process  the  ordinary  chloride  of  sulphur  cure  (cold 
cure),  as  well  as  the  sulphur  cure  (dry  heat  and  steam  cure), 
will  be  altogether  superseded,  and  I  really  doubt  very  much 
whether  the  latter  will  be  able  to  hold  its  own  even  in  the 
manufacture  of  ebonite.  Indeed  I  have  no  hesitation  in 
sayiug  that  the  sulphur  cure  as  in  use  at  present  is  an 
exceedingly  crude,  unreliable,  antiquated  and  unscientific 
process,  which  is  being  kept  alive  only  by  our  ignorance  of 
the  chemistry  of  india-rubber. 

I  can  hardly  expect  that  the  molecular  weight  for  india- 
rubber,  which  I  deducted  in  a  somewhat  unusual  maimer 
from  the  polyprene  sulpho-chlorides  as  C^Hg,),  will  be  accep- 
ted without  comment.  While  maintaining  that  on  the  one 
hand  the  methods  and  arguments  I  used  for  the  purpose 
cannot  be  objected  to,  I  am  on  the  other  hand  bound  to 
admit  that  there  is  still  a  possibility  of  the  size  of  the  india  • 
rubber  molecule  being  even  greater  than  I  stated  it,  namely, 
twice  CjoHg,,  or  even  more.  To  settle  this  point  definitely 
only  one  of  the  physical  methods  fur  the  estimation  of  the 
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imilonl.il  weight  ran  be  relied  upon.     Bibberl   and  Glad 
■tone     have  already    made  attempt*  in  tlii-  direorion    )>\ 
determining  the  depression  ofthe  freezing  points  of  solutions 
of  india- robber.    The  results  these  authors  obts 
v..  unsatisfactory  thai  they  themselves  regard  them  t 

;  of  doubt,  and  I  may  at  once  say  thai  my  own 
results  by  thai  mcthoil  ire  n<>  better.  There  was  still  the 
possibility  that  the  boiling  poinl  method  might  prove  suc- 
cessful, but  the  figures  obtained  by  its  means  soon  dispelled 
this  illusion.  This,  no  doubt,  in  both  oases  is  doe  to  the 
ooUoidal  state  of  solutions  of  india-rubber.  Ostwald,f 
Luedeking,t  and  others  found  that  solutions  of  colloidal 
substances  show  almost  immeasurably  Bmall  depressioi 
the  boiling  and  freezing  point.  I  mil  we  are  able  to  obtain 
easily  soluble  and  non-colloidal  derivatives  of  polyprene, 
tlic  probability  to  confirm  or  correct  by  physical  means  the 
above  propounded  molecular  formula  of  polyprene  is  very 
remote.  For  this  reason  the  formula  CJk,,  strictly  speak- 
ing can  be  considered  to  represent  a  minimum  only,  as  the 
real  molecular  weight  of  polyprene  might  be  a  multiple 
even  of  that  formula.  [  expect  to  be  shortly  in  position  to 
settle  this  point  definitely. 
The  results  of  this  investigation  may  In-  shortly  summed 

Up  lis  follows  :  — 

1.  The  action  of  sulphur  monochloride  upon  polyprene 
is  identical  with  the  action  of  sulphur  monochloride  upon 
the  unsaturated  hy  Iro  if  the  ethylene  series  :  that  is 

to  Bay,  two  molecules  of  polyprene  are  linked  together  by 
one  or  more  donble  atoms  of  sulphur.  Every  molecule  of 
sulphur  monochloride  entering  into  reaction  dissolves  one 
ethylene  bond  in  each  of  the  two  molecules  of  polyprene. 

-.  At  least  ten  different  polyprene  sulpho-chlorides  exist. 
containing  from  one  to  ten  double  atoms  of  sulphur. 

:s.  The  vulcanisation  of  india-rubber  consists  in  the  for- 
mation of  one  or  more  of  these  polyprene  sulpho-chlorides. 
The  state  of  vulcanisation  is  due  to  the  presence  of  these 
sulphur  bonds,  by  which  a  condensation  or  conjugation  of 
two  molecules  of  polyprene  into  one  molecule  is  effected. 
The  presence  of  the  chlorine  in  the  I  nlcanisation  product  is 
without  influence  upon  the  state  of  vulcanisation.  It  is 
merely  the  means,  in  the  chloride  of  sulphur,  which  enables 
us  to  act  upon  polyprene  with  a  double  atom  of  sulphur  in 
statu  liuscetrli. 

I.  The  practical  process  of  vulcanising  with  chloride  of 
sulphur  is  most  imperfect,  as  it  does  not  admit  of  a  homo- 
geneous vulcanisation  of  the  india-rubber.  A  process  for 
the  homogeneous  vulcanisation  of  india-rubber  by  means 
of  a  method  based  upon  the  reaction  between  polyprene  and 
sulphur  monochloride,  would  be  of  very  great  practical  value, 
and  by  fur  preferable  to  any  of  the  vulcanisation  processes 
now  in  operation. 

DlS(  l  SSION. 

The  CHAIRMAN  gathered  from  the  statements  of  Dr. 
Weber  that  no  scientific  progress  had  been  made  during  the 
past  fifty  years  with  regard  to  the  important  industry  of 
vulcanising  india-rubber.  This  was  because  neither  sol- 
vents nor  other  agents  seemed  to  have  any  great  chemical 
action  upon  that  substance,  and  there  had  been  great 
difficulties  in  the  way  of  anyone  startiug  a  theoretical 
irch  on  the  possible  combinations  of  this  substance,  and 
he  was  glad  that  Dr.  Weber  had  resolved  the  moot  points  as 
to  what  chemical  action  did  take  place  when  india-rubber 
was  subjected  to  the  action  of  chloride  of  sulphur.  The 
author  had  shown  that  a  combination  was  formed  of  a  defi- 
nite compound  containing  both  sulphur  and  chlorine,  and 
that  chlorine  did  not  play  an  active  part  in  the  end  on  the 
properties  ofthe  vulcanised  substance.  This  in  itself  was  a 
wonderful  result,  and  differed  from  those  admitted  by  former 
searchers  in  this  field. 

Mr.  Terry  admitted  that  he  had  perhaps  been  too  ready 
to  accept  the  explanation  as  to  the  theory  of  vulcanisation 
advanced  by  Burghardt,  but  he  had  never  looked  on  the 
matter  as  at  all  settled.  In  regard  to  the  passage  objected 
to  by  Dr.  Weber,  the  opinions  then  expressed  were  never 
intended  to  be  more  than  a  provisional  hypothesis  to  form 
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""    l,"'~  of  inline   inquiry.     Such   opinions,  founded    on 

done -i  ol  •.  u  before  the  |  - 

results  ol    Dr.   Weber,  ti h  in  the  light    of  the 

''"'' oi  chlorine  on  rubbi  ,,  vt.rv  far  fetched 

to  attribute  a  somewhat  simil  ride  ol  sulphur. 

1 1  was  not  easy  to  discuss  such  a  papei  without  seeing  it  in 
prim.  an. I  he   should  defer  any  further  remarks   until  the 
■'ii  "f  the  reading  of  the  seen. I  part. 

Dr.    W  i  r.i  ic,  in    reply,  quite   agreed    with    Mr.   Terry*! 
remarks.     Be  did   not    propose  to  do  away    ivitb 
vulcanising  and  do  it  all  with  chloride  of  Bulpl 
he  said  was  that  he  could  see  the  possibility  of  di 
some  method  for  the  vulcanisation  of  india-rubber,  based 
upon  the  same  reaction  as  that  taking  place  between  chloride 
of  so!], liar  and  india-rubber.     Be  quite  saw  a  way  to  getting 
at  a  substance  that  would  be  capable  ol   the  same  i 
without  the  drawbacks  of  chloride  of  sulphur.     Before  the 
chloride  of  sulphur  had  time  to  penetrate  the  articles  to  be 
vulcanised,  its  chemical  action  had  already  been  exhausted 
by  combination   with     the    superficial    strata.     Mr.    Terry 
would  be  able  to  bear  him  out,  that  on   the   vulcanising  of 
cloth  with  chloride  of  sulphur,  they    would  always  find  that 
the  india-rubber  on  the  back  was  absolutely  onvulcanised. 
This   precluded  altogether  the  idea  of  homogeneo 
canisation.     The  importance  of  chloride  of  sulphur  lay  in 
the  fact  that  it   allowed  them  to  vulcanise   at  ordinary  tem- 
peratures.     With  sulphur  they  had  to  use  high  temp. in 

He  had  actually  found  that  direct  harm   was  done  to  the 
india-rubber  through    the  excessive    heat    which   was 
sarily  employed.   It  was  quite  true  the  temperature  could  be 
decreased  very  considerably  by  using  an  excess  of  sulphur, 
but    this  was  almost  worse  than  working  at   high  tempera 
tures. 

The  chlorine  of  the  chloride  of  sulphur,  which,  together 
with  the  sulphur,  entered  into  combination  with  the  india- 
rubber,  was  utterly  immaterial  for  the  state  of  vulcanisation. 
All  the  characteristics  of  india-rubber  remained  unimpaired 
after  the  removal  of  the  chlorine  from  the  vulcanisation 
product,  provided  only  they  had  the  sulphur  bond  intact. 
Now,  if  india-rubber  were  treated  with  chlorine  or  chlorin- 
ating agents,  substances  were  obtained  which  physically 
very  closely  resembled  vulcanised  rubber.  They  were, 
however,  easily  distinguished  from  the  former  by  their  great 
and  complete  solubility  in  chloroform.  At  temperatures 
very  little  above  the  boiling  point  of  water  the  chlorine 
derivatives  of  india  rubber  lost  their  chlorine  completely, 
a  hydrocarbon  differing  materially  from  india  -  rubber 
remaining  behind.  It  was  therefore  evident  that  the  chlorine 
derivatives  of  india  rubber,  although  in  some  respects 
similar  to  vulcanised  india-rubber,  were  utterly  deficient 
just  in  the  most  important  properties  of  the  latter. 
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CHAIEMAN'S   ADDKESS. 


liV    l'BOFESSOR   AEII1VK    SMITHELLS,    E.SC. 

It  is  the  duty  of  my  position  this  evening  to  address  you 
on  some  subject  of  general  interest  to  those  who  are 
engaged  in  chemical  industry.  1  trust  you  will  pardon  me 
if  1  choose  a  subject  which  though  very  stale,  is  one  that 
concerns  me  closely,  and  one  on  which  1  am  really  anxious 
to  have  my  say.  I  mean  chemical  education  so  far  as  it 
concerns  chemical  industries.  You  may  ask  me,  can  there 
possibly  be  anything  new  to  say  on  this  subject — is  it  not 
already  worn  out  ?  Perhaps  there  is  not  anything  new  to 
say,  but  1  do  feel  this,  that  the  teacher  has  not  had  his 
share  of  the  talk.  If  there  is  one  subject  more  than  another 
in  which  everyone  claims   a  right  to  lay  down  the  law,  it  is 

in  education,  and  <  >\ tally  technical  education,  and  we   are 

becoming  day  by  day  more  bewildered  and  entangled  in  a 
network   of  schemes  and  doctrines  which  defy  all  orderly 

adjustment.     The      -  to  have  been  educated  to  the 

point  of  seeing  that  the  human  body  is  a  complicated 
mechanism,  the  care  and  discipline  of  which  had  best  be 
relegated  to  a  professional  brotherhood  who  have  made  a 
special  study  of  its  winking.  But  we  do  not  seem  to  have 
realised  thai  if  the  bod)  is  complicated  the  mind  is  more  so, 
and  that  the  means  of  making  it  an  effective  instrument  and 
of  giving  it  the  sustenance  it  demands  in  the  best  possible 
way,  is  quite  as  much  a  matter  for  skilled  opinion. 

The  importance  of  chemistry  in  relation  to  industry  has 
been  recognised  in  a  vague  sort  of  w  ay  ever  since  the  chemical 
industries  became  at  all  considerable.  It  has  been  felt  that 
all  who  have  been  engaged  in  such  industries  might  become 
more  intelligent  in  them  by  learning  something  of  the 
general  principles  and  chief  facts  of  chemical  science.  It 
has  been  proved  again  and  again  that  a  deeper  knowledge  of 
th-  science  has  enabled  some  of  those  who  have  had  the 
capacity,  and  means,  and  opportunity  of  acquiring  such 
knowledge,  to  effect  important  changes  and  innovations  in 
chemical  industries.  As  time  advanced,  as  these  industries 
became  more  numerous  and  of  greater  national  importance, 


it  seemed    desirable    to   set    in   motion  some  machinery  for 

providing  this  desirable  dissemination  of  chemical  knowledge. 
This«  a-  particularly  illustrated  by  the  great  Exhibition  of 
1851,  and  in  1853  the  Science  Division  of  the  Science  and 
Art  Department  was  established  in  order  "  to  extend  a 
-  -inn  of  encouragement  to  local  institutions  for  practical 
science, *'  Accordingly,  experimental  schools  were  started 
in  various  parts  of  the  country.  These  were  so  far  a  failure, 
that  iu  1859  only  four  such  schools  survived  in  Great 
Britain,  and  the  sum  total  of  the  science  students  was  400. 
It  is  difficult  at  this  distance  to  ascertain  the  cause  of  this 
poor  result.  It  may  have  been  that  the  teaching  was  not 
good,  or  that  it  was  not  well  paid,  but  I  am  inclined  to 
think  that  it  may  have  been  due  mainly  to  sheer  apathy  both 
of  the  potential  teachers  and  potential  students.  It  was  then 
as  it  is  to-day,  to  offer  education  without  easily  visible  gains 
is  to  dangle  a  hare  hook  before  the  fish. 

Iu  1859,  someone,  whose  name  had  best  remain  in 
obscurity,  invented  the  device  of  payment  on  results. 
From  that  time  chemistry  classes  multiplied  on  the  face  of 
the  earth  and  they  have  gone  on  multiplying  ever  since.  In 
the  seventies  there  were  not  many  districts  in  which 
chemical  industries  existed  that  could  not  offer  to  the 
employes  the  opportunity  of  becoming  more  or  less 
acquainted  with  chemistry.  Schools  likewise — grammar 
schools,  rose  from  their  torpor  and  shook  themselves, 
throwing  out  "  modern  sides  "  which  frequently  embraced 
chemistry  as  one  of  the  subjects  of  instruction. 

So  much  then  for  the  general  dissemination  of  chemical 
knowledge  which  was  to  leaven  the  lump,  to  give  the 
artisan  an  intelligent  appreciation  of  the  principles  of  the 
science  which  underlay  his  daily  work.  Now  for  the  other 
part  of  the  problem — how  to  train  the  experts.  The  means 
were  in  existence  from  the  first.  The  College  of  Chemistry 
with  the  giant  Hofinann  (would  that  he  had  stayed  with 
us!)  came  into  existence  in  1845.  Owens  College,  and 
with  it  almost  immediately  Roscoe,  were  established  in 
Manchester  in  1851.  After  a  considerable  interval  other 
great  towns  produced  their  university  colleges,  and  in  the 
seventies  there  was  a  good  supply  of  institutions  where 
chemists  could  be  trained  into  investigators,  and  where 
many  chemists  were  so  trained. 

Here  then  was  the  apparent  solution  of  the  problem  so 
far  as  chemistry  was  concerned.  What  more  was  wanted? 
I  ask  the  industrial  chemists  before  me — what  more  do 
you  want  than  this,  an  oppoitunity  for  all  to  learn  the 
general  principles  of  the  science  and  an  opportunity  for  the 
few  to  become  chemical  investigators '.  You  will  answer 
this  question  by  asking  me  another — "  was  this  a  reality 
that  \ou  have  pictured  ?  "  1  answer  unhesitatingly  that  it 
was  rut  —  it  was  not  a  working  system,  and  if  you  ask  me 
for  proof  I  will  simply  say  this,  that  for  the  last  ten  years 
the  laud  has  been  ringing  with  the  cry  for  what  in 
chemistry  was  supposed  to  have  been  obtained,  namely, 
chemical  education  adapted  to  the  needs  of  industry.  The 
cry  is  merged  iu  a  very  liabel  of  sound  about  the  very 
bogey  of  a  name — ''technical  instruction" — but  it  is  then.' 
eli  arly  distinguishable.  Let  us  neglect  everything  but 
chemistry — for  the  rest  is  not  our  business.  Surely  it  is 
worth  pondering,  that  although  ten  years  ago  we  had 
apparently  realised  the  primar\r  objects  of  those  who  wished 
to  direct  chemical  instruction  into  industrial  channels,  we 
are  talked  at  to-day  as  if  nothing  had  been  done. 

I  will  ask  you  to  bear  with  me  whilst  I  state  to  you 
my  own  explanation  of  the  anomaly.  Superficially  and 
summarily  it  is  this — that  somehow  it  has  become  implanted 
iu  the  public  mind  that  in  chemistry  there  is  an  intermediate 
realm  of  knowledge  which  is  free  from  the  abstractions 
and  futilities  of  pure  science,  yet  in  its  nature  scientific; 
whish  has  for  ils  apparatus  something  between  the  beaker 
and  the  boiler ;  for  its  teacher  something  between  the 
professor  and  the  unpolluted  practical  man  ;  for  its  goal 
pure  gold. 

This,  I  believe,  is  a  fair  rendering  of  the  vague  feeling 
that  prevails,  and  its  prevalence  would  seem  to  indicate 
that  our  previous  efforts  to  apply  chemistry  to  industry 
have  been  unavailing.  Let  us  look,  therefore,  at  the  means 
that  have  been  tried  and  found  wanting.  We  have  to  deal 
with  the  general  instruction  of  the  many  and  the  extended 
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training  of  the  few.     It..  um  baye  beenfortb*  first  the 

.,n.l  An  Department,  for  the  second  the  univt  rsitiea 
.m.l  university  oolleges. 

I  <li>  not  propose  t"  enter  into  :i  detailed  criticism  of  the 
ohemioal  teaching  promoted  by  the  Science  and  \rt 
ii,,,  inn.  ni,     iiii.  irmed  the  theme  of  denuncia- 

tion, less  frequently  of  faint  praise;  never,  so  Far  as  I  know, 

of  enthusiastic  i ■■>! endation.     I  confess  thai  I  am  impatient 

of  the  tolerance  with  whioh  it  is  regarded  by  bo  many.  No 
doubt  much  good  teaching  has  been  done  under  the  auspices 

i,  Kensington,  but  a  good  teacher  will  do  g I  work 

under  anj  system.  The  question  wo  have  to  ask  it 
whether  the  system  naturally  conduces  to  good  teaching, 
and  to  that  question  I  fear  we  must  return  a  negative 
answer.     Until   quite  recently  the  ohemistry   teacher  under 

encc  and  Art  Department  was  bound  t «>  teach 
ohemistry  the  wrong  way  about.  Instead  of  beginning 
with  everyday  things  ami  phenomena,  he  bad  t,,  start 
formally  with  the  technicalities  of  tin.'  subject,  as  in  a 
oollege  coarse.  Air  did  not  lead  to  oxygen,  but  oxygen  to 
air .  water  not  to  hydrogen,  but  hydrogen  to  water;  a 
candle-flame  not  to  chemical  combination,  but  chemical 
combination  with  fortuiilic.  equations,  and  all  tbe  para- 
phernalia of  the  chemist,  eventually  to  the  candle-flame. 
Latterly,  an  immense  advance  has  been  made  by  the 
framing  of  an  alternative  first  stage  of  instruction,  which  i.> 
realty  *  chemistry  of  common  things,  and  an  admirable 
introduction  to  the  subject.  But  this  relief  is 
illusory,  for  if  a  teacher  puts  his  class  through  the  course 
and  obtains  grants   on  the   results  of  the  examination,  he 

lake  the  pupils  right  on  to  the  advanced  stage 
before  he  gets  more  grants.  If  he  follows  the  natural 
sequence  of  taking  the  ordinary  elementary  syllabus  after 
the  "  alternative  "  course,  he  has  to  teach  for  nothing.  The 
consequence  is  that  a  great  man}  teachers  who  (as  they 
line  assured  me  again  and  again)  would  greatly  prefer  to 
begin  with  the  rational  introduction  furnished  by  the 
alternative  first  Stage,  omit  it  altogether,  in  onler  simply 
that  they  may  live.  The  practical  work  which  accompanies 
the  tirst  stages  of  South  Kensington  chemistry  consists 
essentially  in  cultivating  the  ait  of  detecting  simple  salts — 
a  pursuit  which  I  believe  i-  generally  regarded  bj  the  youth 
of  this  country  in  the  light  of  an  agreeable  indoor  recreation 
of  the  "puzzle"  order.  It  is  usually  done  with  a  zest  easily 
mistaken  for  intellectual  zeal  and  very  impressive  to  the 
casual  observer.  What  good  intellectual  or  practical 
purpose  this  "test-tubing  "  serves,  1  have  never  been  able 
to  discover,  unless  thai  it  provides  the  basis  for  a  practical 
examination  suitable  to  the.  of  the  Department. 

Do  not  think  1  undervalue  analysis  as  a  means  of  training. 
In  the  training  of  a  chemist  analysis  is  the  backbone  of  his 
education.  Hut  for  familiarising  the  schoolboy  with  the 
leading  facts  and  principles  of  cverv  day  chemistry,  it  is, 
in  my  judgment,  worse  than  useless,  and  its  imposition  not 
justified  by  the  tint  that  a  more  profitable  kind  of  work 
wou.d  Ik'  more  difficult  to  examine. 

I  shall  not  speak  about  the  later  stages  of  the  chemistry 
of  the  Science  and  Art  Department.  The  beginning  is 
everything.  If  that  is  not  good,  the  later  -tage-  can  only 
be  so  l.\  accident  In  my  opinion,  there  is  a  tendency  to 
teach  far  too  much  chemistry  in  schools — so  far  as  "the 
syllabus  is  concerned — and  1  prefer  infinitely  to  receive  as 
students  those  who  have  been  intelligently  taken  through 
the  alternative  elementary  stage  lather  than  those  who 
have  attained  to  the  doubtful  glory  of  a  "  second-class 
advanced." 

Perhaps  the  most  conspicuous  blot  on  the  South 
Kensington  system  of  teaching  has  been  the  absence  of 
anything  like  real  inspection.  There  have  been  four 
permanent  inspectors  to  control  the  whole  of  the  classes  in 
all  the  science  subjects  patronised  by  the  Department.  In 
order  to  eke  out  an  even  nominal  inspection  it  has  been 
necessary  to  enlist  as  auxiliaries  a  large  force  of  military 
officers  stationed  in  various  parts  of  the  country,  and  the  in- 
spection has  been  very  largely  in  their  hands.  This  inspection 
has  be-.n.  as  a  rule,  merely  statistical,  the  inspectors  knowing 
nothing  of  the  subjects  taught,  and  still  less  of  the  proper 
method  of  teaching  them.  The  inspection  has,  in  fact, 
been  a  farce,  and   from   what  I   have  seen  I  think  no  one 


ha-  fell  tins  more  than  the  officers  themselves.*  I  In- 
consequence  has  been  thai   tl u  control  ol   the  teaching 

has    lain  in    the    \la_>   ,  linations,    when    the    teacher    lias 

been  paiii  •■  on  results."  I  ii.  i  .i  I,.,,  spend  tune  in  preaching 
against  the  system  ol  payment  hj  results,  It  is  a  doomed 
system,  but  I  fear  it  will  die  a  lingering  death  at  Smith 
Kensington,  There  is  just  one  more  point  in 
thi  Scienci  and  Art  Department  chemistry  thai  1  wish  to 
mention.  ( 'hemistry  figures  a-  a  subjci  l  ol  instruction  under 
the  Whitehall  "  Code,  — entirely  apart  from  South  Ken- 
Recent  change-  iii  the  i  lode  have  mad.-  it  possible 
t"  t'  icli  chemistry  in  a  i  factory  manner  in  our 

elementary   scl Is.     But  it  is   also  the  case   thut  in  the 

higher  standards  the  teacher  may.  if  he  likes,  desert  the 
(ode  and  go  under  the  Science  and  Art  Department,  By 
doing  so  he  would  make  an  educational  sacrifice, but  obtain 
a  \.i\  greatly  increased  grant  tan  one  wonder  that,  under 
these  circumstances,  the  teacher,  as  the  phra-c  goes,  "runs 
the  pupil-  for  Smith  Keiisingi 

I  think  that  I  have  now  -aid  enough  to  make  it  clear  why 
the  teaching  of  elementary  chemistry  under  the  influence  of 

5     nre  ami    \ii  Department  ha-  not  realised  tl ud 

in  view.  I  do  not  think  it  i-  the  least  surprising  that  by 
a  -\  stem  taught  with  so  man)  deficiencies  and  anomalies 
we  have  failed  to  bring  about  a  general  dissemination  of 
elementary  chemical  knowledge — useful  in  the  sense  of 
education  or  of   instruction    which   should    be   the  1 

ed  Study.  Nor  do  I  think  it  surprising  that  we 
should  have  failed  to  impress  the  public  with  the  educational 
or  purely  utilitarian  value  of  science  teaching. 

Having  described  South  Kensington  as  it  was  and  is,  I 
now  pass  to  the  institutions  for  training  expert-.  It  would 
be  unbecoming  on  my  part  to  attempt  to  -tale  how  far  I 
ami  my  brother  professors  of  chemistry  are  cut  out  for 
discharging  our  duties  to  the  community.  I  trust  we  have 
a  proper  measure  of  sublime  discontent  with  ourselves. 
We  have  most  of  us  got  good  laboratories,  competent  help, 
and  enough  to  keep  up  a  tidy  personal  appearance.  If  we 
are  not  aide  to  teach  chemistry  up  to  the  high  level  that 
is  desirable,  it  is  the  fault  of  the  public  who  appoint  us. 
I  will  at  any  rate  go  SO  tar  a-  to-a\  thi-,  that,  given  enough 
ardent  and  intelligent  students,  there  arc  not  wanting  in 
this  country  places  which  will  turn  out  in  a  reasonable 
time  a  supply  of  chemists  trained  to  the  pitch  of  investigators 
adequate  to  the  wants  of  the  industrial  world.  I  will  ask 
you  at  any  rate  to  assume  the  truth  of  that  proposition. 
And  now  comes  the  important  commentary.  There  are 
not  enough  ardent  and  intelligent  students  to  make  into 
good  chemists,  and,  if  there  were,  the  industrial  world 
would  not  want  them. 

1  will  can  fully  examine  this  statement.  In  the  first 
place,  it  might  be  said  it  is  a  matter  of  supply  and  demand. 
No  doubt  this  is  true  to  a  considerable  extent,  bin  there  is 
something  else.  If  there  were  in  existence  what  Professor 
Huxley  calls  "  a  capacity-catching  machinery  "  which  would 
pick  out  the  intelligent  pupils  from  the  schools  and  bring 
them  to  the  colleges  we  should  turn  out  more  and  better 
chemists  whether  they  were  wanted  or  not.  Such  as  were 
appropriated  would  at  any  rate  be  good  -pecimens  of  their 
kind,  and  by  their  practical  achievements  in  the  field  of 
industry  do  more  to  create  right  views  as  to  the  relation  of 
science  to  industry  than  any  amount  of  argument.  But, 
as  I  have  said,  they  are  not  wauted.  What,  then,  is 
wanted  . 

For  a  reply  to  this  question  I  might  refer  you  to 
innumerable  utterances  by  public  men,  but  I  will  keep  to 
our  own  Society,  and  reproduce  a  short  passage  from  an 
address  printed  in  this  Journal.  It  has  special  reference 
to  dyeintr.  After  a  criticism  of  existing  schemes  and 
methods,  the  following  indications  are  given  of  the  kind  of 
instruction  that  is  deemed  better  by  "practical"  men  : — 

"  If,  therefore,  we  want  to  train  in  our  schools  day- 
students  destined  to  become  foremen  or  managers  or  masters 
of  such  works,  we  must  teach  them  the  application  of 
science  to  these  industries,  with  the  appliances  and  apparatus 


•  Since  this  address  was  delivered.  I  have  learned  with  intense 
satisfaction  that  a  new  and  highly-qualified  inspectorate  is  to  be 
created  tor  the  Science  and  Art  Department. 
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which  they  will  actually  meet  with  in  practice.  We  must 
ham  school  workshops  equipped  with  the  very  latest  and 
m  6t  modern  machinery  of  this  or  any  other  country. 
which  must  he  kept  on  a  level  with  the  progress  of  discovery 
aud  invention.  We  must  have  a  model  bleach,  dye,  prim, 
and  finishing  works,  of  course  on  a  small  scale,  but  yet 
larse  enough  to  allow  the  yarns  in  our  spinning  department 
to  be  made  up.  bleached,  prepared,  dyed,  &c,  and  the  cloth 
woven  in  our  weaving  school  to  be  bleached,  printed,  and 
finished,  and  the  work  turned  must  not  be  schoolboy's 
work,  but  equal  to  the  best  to  be  found  in  the  trade.  Only 
thus  shall  we  be  able  to  put  our  student  in  a  position  at 
once  to  confront  and  solve  all  the  difficulties  and  problems 
which  he  may  encounter  in  practice,  and  only  thus  will  his 
scientific  knowledge  be  of  real  advantage  to  himself  and 
the  trade." 

Let  us  now  examine  these  proposals.  We  have,  first  of 
all.  to  make  a  chemist  who  shall  have  a  good  general 
knowledge  of  the  science,  and  a  specially  good  knowledge 
of  the  chapters  relating  to  his  future  pursuits.  He  must 
be  able  to  keep  abreast  of  the  progress  of  the  science  and 
ready  to  turn  new  discoveries  to  practical  account.  For  a 
student  of  intelligence  and  possessing  a  good  preliminary 
education.  I  do  not  think  it  extravagant  to  fix  four  years  as 
the  time  necessary  for  this  chemical  training.  At  the  end 
of  it  he  would  be  a  chemist  pure  and  simple — there  would 
have  been  no  time  for  anything  else  except  the  indissociable 
sciences  like  mathematics  and  physics.  He  is  now  to  be 
made  au  engineer.  How  long  this  would  take  is  difficult 
to  say.  A  smattering  of  engineering  may  be  picked  up  in 
a  short  time,  but  to  make  a  man  a  resourceful  mechanical 
engineer  is  a  serious  undertaking,  and  an  allowance  of  one 
or  two  years  for  the  purpose  does  not  seem  extravagant. 
Being  now  a  chemist  and  engineer,  our  student  is  to  move 
among  the  model  plant  of  a  model  dyeworks.  Manu- 
facturers are  supposed  to  have  furnished  the  teacher  with 
their  treasured  devices  and  receipts.  The  institution  is  to 
keep  the  machinery  going,  and  to  supply  cloth  to  be  dyed 
and  mis-dyed.  Shafts  are  to  break,  vats  to  leak,  water  to 
foul,  and  everything  to  be  right  and  wrong  by  turns,  so  as 
to  be  as  like  the  reality  as  possible.  Perhaps,  by  a  judicious 
concentration  of  misfortunes,  six  months  might  suffice  to 
give  the  student  some  idea  of  the  ups  and  downs  of  a 
dyehouse. 

This  is  a  long  and  exacting  programme,  bnt  I  do  not 
think  it  comprises  all  that  is  aimed  at.  A  dyeworks 
chemist  has  other  things  to  prepare  for.  If  the  school  is 
to  equip  him  for  the  difficulties  of  his  post,  there  should  be 
in  it  some  model  British  workmen  tied  hand  and  foot  by 
the  rules  of  their  union ;  a  model  foreman  dyer,  who,  armed 
with  his  grandfather's  receipts,  regards  your  chemist  as  a 
mischievous  interloper  ;  and,  last  of  all,  there  should  be  a 
model  British  manufacturer,  ignorant  of  science,  distraught 
by  foreign  competition,  distrustful  of  all  that  is  new- 
fangled, dimly  conscious  that  there  is  something  in  science 
that  can  help  him,  but  fatally  impatient  of  experiment  or 
investigation. 

I  trust  that  the  above  will  not  be  considered  a  travesty  of 
the  proposals  that  I  have  quoted.  It  is  intended  to  be  a 
serious  filling  in  of  the  sketch  there  given.  It  may  be  said 
that  the  proposals  were  for  the  training  of  managers  and 
foremen,  not  of  experts.  But  the  earlier  part  of  the  address 
which  I  have  quoted  is  an  explicit  attack  on  the  expert  as 
at  present  trained,  and  the  latter  part  an  indication  apparently 
of  how  he  should  be  trained.  In  any  case  I  believe  the 
scheme  to  be  impracticable  and  impolitic,  and  I  do  not 
believe  that  it  is  in  thi~  way  that  we  shall  make  science 
available  for  the  purposes  of  industry. 

What  then  is  to  be  done  ?  I  would  reply  let  us  do  better 
what  we  are  already  doing  badly.  Let  us  by  all  leanE 
train  the  whole  industrial  community  to  an  appreciation  of 
science  and  its  relation  to  the  phenomena  of  nature  and  the 
practical  arts  of  mankind.  But  our  aim  should  be  to 
cultivate  their  intelligence  rather  than  to  specialise  their 
knowledge ;  and  we  have  to  look  mainly  at  imparting  a 
sound  and  extended  general  education.  For  the  future 
masters  we  may  do  more.  We  cannot  as  a  rule  make  them 
experts,  but  we  may  give  them  a  sound  general  knowledge 
of  chemistry.     We  can  teach  them  to  look  abroad  and  see 


the  meaning  of  the  scientific  laboratory  of  a  German 
colour-works.  They  can  be  made  to  see  and  understand 
how  educated  German  manufacturers  solve  the  problems  of 
industrial  chemistry. 

Lastly  there  is  the  training  of  the  expert.  An  expert  in 
chemical  industry  must  principally  be  a  chemist  pure  and 
simple.  There  is  only  one  science  of  chemistry,  and  only  one 
set  of  chemical  principles  ;  only  one  straight  course  which  a 
man  may  travel  if  he  is  to  become  a  chemist,  and  that  is  the 
unbiased  and  unbated  study  of  chemistry  as  a  science.  If 
it  is  true  that  we  speak  of  the  chemistry  of  this,  that,  and 
the  other  industry,  it  is  just  as  true  that  it  is  chemistry — the 
one  and  onh-  chemistry — applied  to  this,  that,  or  the  other 
set  of  phenomena.  It  is,  in  short,  the  chemistry  of  the 
university.  In  Germany  you  find  it  also  (little  as  this 
seems  to  be  realised  here)  in  the  higher  polytechnics.  It 
means  in  time  a  bare  minimum  of  four  years  continuous 
hard  study  on  the  basis  of  a  sound  and  liberal  general 
education. 

If  I  am  asked  whether  such  a  chemist  is  really  a  produc- 
tive man,  I  would  reply  that  it  is  precisely  these  men  that 
by  their  labours  in  other  countries  have  given  such  an 
impulse  to  foreign  industries  and  such  alarm  to  British 
manufacturers.  It  is  true  that  we  have  in  this  country  and 
in  this  Society  some  splendid  examples  of  the  class ;  they 
multiply,  however,  but  slowly.  It  may  be  that  the  supply 
is  not  great,  but  the  demand  is  less  than  the  supply.  The 
British  manufacturer  as  a  rule  wants  something  mon1  than 
a  mere  chemist,  or  if  he  does  take  a  chemist  from  the 
university,  he  forms  unreasonable  expectations,  and  is  soon 
disappointed.  I  ask  what  is  it  reasonable  to  expect  of  a 
man  going  to  a  works  as  chemist  ?  Is  it  reasonable  to 
expect  him  to  know  the  working  conditions  of  a  large 
industrial  concern?  Is  he  to  have  all  the  resources  of 
chemist,  mechanic,  mason,  and  manager  ?  Is  he  to  translate 
instantly  the  experiments  of  beakers  and  crucibles  into 
boilers  and  furnaces  ?  Is  he  to  be  forbidden  the  one  sure 
method  of  progress — the  method  of  learning  from  mistakes  ? 
To  these  questions  a  great  part  of  the  public  opinion  of 
to-day  virtually  says  yes,  for  it  is  surely  this  that  is  at  the 
bottom  of  all  these  schemes  for  producing  chemical 
engineers. 

Fortunately  there  are  some  business  men  who  can  be 
business-like,  even  on  the  question  of  availing  themselves 
of  scientific  help.  They  will  invest  their  money  in  a 
chemist's  brains  as  they  will  iu  a  new  departure  in  their 
manufacturing  apparatus.  They  do  not  simply  turn  on  the 
steam  and  execrate  if  the  machine  will  not  work  instantly 
to  the  advertised  standard  of  efficiency.  They  are  content 
at  first  with  a  small  or  imperfect  output  and  a  dead  working 
loss.  But  soon,  by  a  reasonable  regard  to  functions  and 
adaptabilities,  by  giving  the  thing  fair  play,  it  rises  to  its 
reputation  and  more  than  repays  the  costliness  of  its  early 
days.  It  is  precisely  thus  that  a  reasonable  manufacturer 
treats  his  chemist  and  secures  the  return  on  money  invested 
in  the  machinery  of  a  trained  chemical  intelligence. 

Is  there  then  to  be  no  specialisation  in  the  training  of 
technical  chemists  ?  I  do  not  say  so.  What  I  maintain  is 
that  an  unspecialised  chemist  is  iu  himself  a  profitable 
servant,  who,  if  reasonably  treated  in  the  works,  will  soon 
become  a  specialist. 

I  believe  in  specialisation  on  the  basis  of  sound  chemical 
education,  where  it  can  be  reasonably  taught.  I  recognise 
the  existence  of  a  "  borderland  "  in  chemistry.  I  find  in 
the  first-rate  works  chemist  a  perfect  treasury  of  technical 
knowledge,  much  of  which  might  be  imparted  to  others 
within  college  walls.  Let  us  have  such  teaching  by  all 
means,  but  on  two  conditions — first  that  it  is  not  at  the 
expense  of  those  foundations  of  purely  scientific  chemistry 
on  which  alone  it  can  properly  rest  ;  secondly,  that  it  is 
fir?t  hand.  Borderland  knowledge,  if  it  is  to  be  valuable, 
must  come  direct  from  the  man  of  practical  experience  in 
the  industry  concerned.  It  is  one  man's  work  to  impart  it, 
for  he  must  be  alive  to  every  forward  move  of  the  industry 
and  every  advance  in  chemistry.  If  not,  either  bis  chemistry 
or  his  technology  will  be  immediately  out  of  date.  If 
specialists  can  be  procured ;  if  you  can  make  it  worth  their 
while  to  teach ;  if  you  cau  give  them  properly  trained 
students,  you  will  have  something  in  the  nature  of  techno- 
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logioftl  teaohioK,  vrhioh  would  be  on  Invaluable  addition  to 
tt  purely  "  hemioal  training. 

But   such  teachers  "ill  be  neither  abundant  not  inex- 
pensive,  and  I  do  not  think  they  arc  indispensable.     I  fader 
the  most  favourable  oiroumstaneee  there  will  remain  mnoh 
thai  the  ohemist  can  only  learn  within  the  precincts  of  the 
works.     [  believe  them  is  no  royal  road  to  ohemical  engi- 
ring,  and  it    i-  greatlj    to   be  feared   that   those   who 
opt   to   Bnd  one   will   emerge   neither   chemists 
neers,  but  with  that  smattei  aces  whioh 

,i  deceptive  and  dangerous  thing. 
In  eonelusion,  let  me  say  that  whilst  1  maintain  above 
all  else  the  necessity  of  the  scientific  chemist  for  the 
maintenance  of  chemical  industries,  I  am  not  insensible  to 
tlio  possibility  of  doing  something  for  the  manager  and 
foreman.  They  may  have  then  half-loal  of  chemical 
instructiou,  and  it  maj  possibly  be  best  given  at  technical 
l  do  not  feel  specially  interested  in  the  subject, 
for  it  seems  of  such  secondary  importance,  and  I  am  not 
aware  thai  in  their  own  proper  sphere  our  managers, 
foremen,  or  workmen  are  inferior  in  aptitude  to  their 
foreign  rivals.  I  have  asked  again  and  again  what  is  the 
foreign  industry  that  heats  us  in  consequence  of  the 
superior  ohemical  knowledge  of  the  workman.  I  can  get 
no  answer.  Hut  no  one  who  has  looked  into  the  matter 
with  any  desire  to  learn  can  ignore  the  fact  that  our  great 
and  pressing  need  is  the  affiliation  to  our  chemical  indus- 
tries of  adequately  trained  chemists.  When  1  say 
adequately  trained  I  do  not  mean  technically  trained.  I 
rather  scientifically  trained,  for  that  i-  where  we 
break  down  ;  we  ate  slow  to  recognise  that  a  works  chemist 
should  be  trained  to  the  pitch  of  a  scientific  investigator. 
It  i-  the  want  of  such  men  that  has  given  ground  for  this 
■ying  talk  about  the  raw  coal-tar  products  we  export 
and  the  refined  products  we  import  :  and  we  may  double  the 
National  Debt  in  paying  South  Kensington  grams  for 
chemical;  teaching,  we  may  erect  technical  schools  with 
the  model  plant  in  every  parish  in  the  land,  but  until  the 
British  manufacturers  realise  the  true  value  of  the  scientific 
ohemist,  we  shall  continue  to  import  refined  coal  tar 
products,  and  much  beside-,  and  shall  steadily  fall  behind 
in  the  race  for  industrial  prosperity. 
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I.-GENERAL  PLANT.  APPARATUS,  AND 
MACHINERY. 

>        /' — is  and  Apparatu  ■  Sulphuric 

Acid.     M.  M.  Qerber.     Mnnit  Scient.  41, 
under  VII.,  pagi 


The    /•'.    /..    Bartleti    Zinc-Lead   Process. 
Report,  by   E.   W.  Hawker.     Bug.   and   Mining   J.  56. 
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A    Crucible    Furnace    for    Burning    Petroleum.      W,    E. 
Crane.     Eng.  and  Mining  J.,  December  23,  1893,  644. 

Tin:    furnace   is    built    round   as    high    as    the    t,,j,  0f    the 
crucible,  and  4   or   ."1  in.    larger   in   diameter.      Prom 
upwards  it  is  buill  square,  and  the  corners  used  »-  di 
further  on.     The  pot    stands  ,,11  a   support  about    8  ill 
[fit  is  a  furnace  running  continually,  it  is  immaterial  of 
what   substance  it  is  mad.-,  or  how  solid,  provided  it  will 

Withstand  the  high  temperature.  If  a  furnace  run-  lot.. 
12  hours  only  per  day  it  should  be  made  with  a-  little 
substance  as  will  withstand  the  temperature  ami  weight. 
If  made  solid,  the  first  heat  will  take  lout: 
must  he  thoroughly  heated  through  before  the  bottom  of 
the-  p.,t  will  heat.  After  the  first  heat  any  support  will  be 
all  right.  Kg.  1  shows  an  elevation  of  the  furnace,  which 
lias  been  rebuilt  from  one  using  grates  for  coal.  A  brick 
bottom  is  put  over  the  grates  to  preserve  them,  hut  one 
grate  should  be  taken  out  and  a  hole  left  through  the 
bottom,  so  that  the  metal  can  run  through  if  the  pot  breaks. 
Fig.  2  shows  a  part  plan  cf  furnace  at  the  top  of  the  pot. 
Four  pieces  should  be  provided  of  the  shape  shown  at  A  in 
one  of  these  corners,  which  will  rest  on  top  of  the  pot  and 
in  the  corner  of  the  furnace,  shutting  in  the  prod 
combustion  around  the  pot  below  the  top.  By  this  means 
fully  15  per  cent,  of  the  fuel  will  be  saved,  a  much  hotter 
fire  secured,  and  faster  work  done.  A  small  flue  should 
lead  off  from  the  top  of  this  chamber,  not  over  2',  in.  square, 
either  to  the  chimney  or  to  a  heater  for  heating  the  air,  ot- 
to other  system  of  economising  the  heat  from  waste  gases 
When  the  waste  heat  is  utilised,  this  construction  is 
essential  in  melting  alloys,  especially  where  spelter  or  zinc 
i-  nsed,  as  the  fumes  would  coat  over  or  fill  up  any 
economises  By  closing  the  space  at  the  top  of  the  pot 
the  fumes  from  the  alloys  could  be  carried  off  through  a 
separate  flue.  This  flue  should  have  from  30  in.  to  40  h,. 
area.  The  burner  would  probably  be  an  air  burner,  with 
as  low  a  pressure  as  possible.  Some  burners  work  nicely 
with  as  low  as  6-oz.  pressure.  All  of  the  air  for  combustion 
should  be  supplied  by  the  blower.  With  an  air  burner  at 
high  temperatures  there  is  usually  a  deposit  of  carbon. 
This  can  be  prevented  by  introducing  a  small  jet  of  steam, 
preferably   superheated.     As  a  general  thing  this   will  be 
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Fig.  1. 


Fig  2. 


Crucibi.f.  Furnace  fob  Bushing  Pktroi.f.i  m. 
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found  to  cause  more  annoyance  than  that  of  removing  the 
deposited  carbon.  The  steam  will  have  a  tendency  to 
lcngthta  the  flame,  and  as  a  consequence  the  heat  will  be 
!,  ss  intense,  more  of  the  heat  passing  oft  into  the  flame. 

There  should  be  a  good  draught  to  take  off  fumes  when 
melting  alloys,  which  smoke  a  good  deal  ;  but  the  draught 
from  the  products  of  combustion  should  be  light.  For  the 
support  for  the  crucible  in  furnaces  running  10  hours  per 
day,  1  have  found  an  old  pot  cut  off  at  the  right  length  and 
turned  bottom  up  to  be  as  good  as  anything  tried.  The 
pieces  to  shut  off  at  the  top  of  the  pot  should  be  made  of 
crucible  stock  and  well  seasoned. 


PATENTS. 

An  Improved  Oil  Separator  for  Use  with  Steam  Boiler 
Feed-water  Apparatus.  J.  S.  McDougall,  Didsbury. 
Eng.  Pat.  21,867,  November  30,  1892. 

One  shape  of  this  apparatus,  which  is  more  particularly 
intended  for  the  extraction  of  oil  from  the  water  passing 
through  condensers  for  repeated  use  in  boilers,  is  represented 
in  the  illustration. 

It  consists  of  a  flat  casing  of  pyramidal  shape,  provided 
-with   a   number  of  inclined   surfaces,   as    shown  below    in 


Improved  Oil  Separator. 


section,  which  reach  with  their  lower  ends  between  other 
short  inclined  partitions  attached  to  the  bottom  of  the  casing. 
The  impure  water  enters  near  the  bottom  at  one  side  of  the 
chamber,  and  on  passing  over  the  several  partitions  in  an 
undulatory  fashion,  parts  with  the  admixed  oil  and  leaves  at 
the  other  end  of  the  chamber  in  a  purified  state.  The  oil 
rises  to  the  top  of  the  chamber,  where  it  can  be  withdrawn 
at  intervals.  Other  impurities  left  on  the  bottom  of  the 
chamber  can  be  taken  out  through  special  cleaning  holes. — B. 


Process  if  Enriching  Mill;  and  Producing  Cream  and 
/{utter.  M.  Julicn,  sen.,  and  A.  I'.rin,  London.  Eng.  Pat. 
22,1  IS,  December  2,  1892. 

■See  under  XVI II.,  page  55. 


Improved  Application  of  Aluminium  and  its  Alloys. 
W.  R.  Taylor,  Rochester.  Kng.  Pat.  22,843,  December 
12,  1892", 

See  under  X.,  page  12. 


-4m  Improved  Connection  or  Coupling  for  Use  in  Con- 
junction with  Cylinderst  Flasks,  and  }'essels  containing 
Gases  and  Fluids  under  High  Pressure.  The  Man- 
chester Oxygen  (Brin's  Patent)  Co.,  Limited,  and  W.  M. 
Jackson,  Manchester.  Eng.  Pat.  23,837,  December  24, 
1892. 

The  coupling  is  shown  in  sectional  elevation  and  plan  by 
Figs.  1  and  2  respectively,  while  Figs.  3  and  4  are  an 
elevation  and  plan  of  the  detachable  connection  C,  fitted 
with  the  locking  sleeve  d.  This  sleeve  has  a  longitudinal 
slot  i,  so  that  it  can  be  slipped  over  the  connection  C  and 
the  lug  c  thereon,  the  thimble  c  being  afterwards  screwed 
on.  The  wings  f  of  the  sleeve  d  are  now  inserted  in  the 
recessed  portions  j  of  the  valve  fitting  A,  and  then  turned 
round  by  the  eapstan  heads  h,  whereby  they  assume  the 
position  shown  in  Fig.  1,  the  raised  portions  f1  of  the 
sleeve   d  bearing  upon   similar  raised    portions  at  gx  and 
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Gas  Cylinder  Connection. 

pressing  the  thimble  c  into  the  rubber  ring  a,  which  latter 
ring  is  inserted  in  a  suitable  undercut  recess  in  the  fitting 
A.  With  this  arrangement  the  pressure  in  the  bore  of  the 
valve  fitting  presses  the  rubber  tightly  against  the  thimble  c, 
and  the  thimble  c  is  pressed  very  tightly  into  the  rubber  by 
the  arrangements  above  described  ;  thus  an  extremely  good 
joint  is  secured.  Various  modifications  are  described  and 
illustrated. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Linoleum.  Kamptuli- 
cnn.  and  other  similar  Floorcloths,  and  in  the  Means 
employed  in  such  Manufacture.  J.  S.  Fanner,  Salford, 
and  II.  L.  Storey  and  I.  II.  Storey,  Lancaster.  Eng.  Pat. 
23,983,  December  29,  1892. 

See  under  V.,  page  33. 


An  Improvement  in  Apparatus  for  Heating,  Evaporating, 
Condensing,  and  the  like.  A.  Normandy  and  F.  Nor- 
mandy, London.     Eng.  Pat.  125,  January  3,  1893. 

This  is  an  arrangement  for  facilitating  the  cleaning  of  the 
tubes  of  heating  coils,  by  fitting  the  coil  on  hinges  in  a 
rasing  provided  with  a  lateral  opening,  through  which  the 
eoil  may  be  swung  on  the  removal  of  the  cover.  Or  the 
coil  may  be  made  to  slide  along  a  hinged  arm,  on  which  it 
may  be  swung  through  the  said  opening  clear  of  the  casing. 

— B. 
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Improvements  in  the  Method  of  and  Apparatus  Mr  Washing 

Wool  I  other  Fibres.     P.   Kelly,  Cross   Hills,  Yorks. 

Rng   1*.«! .  1897,  Jai  '•«•• 

\  ,  r  i      34, 


Improvements  in  Centrifugal  Separators  for  Creax 
Butter.  A-  Wahlin,  Bainbndge,  I  S.A.  Bng. 
11,096,  June  ''■•  IBM- 

-       under  XVI II.  .1..  !<"■■■ 


and 

Pat. 


Improvements  in  the  Production  of  Vaeuumand  Ve 
that  Purpose.    3.    Dewar,  Cambridge.     Bng.  Pat.    139, 
Januarj  9, 

Tin  aim  of  this  invention  is  to  provide  a  substitute  for  the 
arial  ;vir   pump   hitherto   used  for   attorning  a   high 
,1,,..,,  amin   closed  vessels.     For  his  purpose  the 

inventor  tills  the  vessel  to  be  exhausted  with  a  condens 

mrinsuoha  manner  as  to  entirely  exclude  the  atmo- 
spheric air.  He  then  subjects  a  portion  of  the  vessel,  which 
can  be  hermetically  sealed  off  from  the  mam  body,  to  a 
lower  degree  of  temperature  than  the  mam  vessel,  whei 
irapoura  arc  condensed,  producing  a  highly  vat 
,  in  the  main  vessel,  the  degree  of  vacuity  being  in 
proportion  to  the  lowering  of  the  temperature  in  the 
subsidiary  vessel.  The  latter  is  then  hermetically  sealed 
off  the  main  ve--  . 

The  vapours  proposed  to  he  used   are  either  tl 
mercury     iodine,    sulphur,    or    selenium    in   the   cast 
elemental]    bodies,  or  else   those  from  compound  volatile 
inorganic  or  organic  substances. — B. 


Imprm  I 

Evaporation    or    Coneenti  I  I       l! 

Harlo  Pat.  1708,  J 

Thw  invention  refi  mployed  in  ■ 

onstrueted  h  ith    •      •■  rnal  diaphi 
mouthed  tube  along  one  side,  wh 

liquor  ti  to  the   bottom  of  the  vessel,  whilst  the 

outflowing  liquor  is  drawn  oil'  Doat 


Improvements    in    the    Treatment    of  <  lh$  for 

Filtering   Purpos...     II.    B.   Newton,    Lond 
K.  de  llaen.   List  vor  Hanover,  Germany.    Eng-   Pat 
1770,  January  26,  18 

-  •  undi  r  V..  page  84. 


Improvements  in  Apparatus  for  the  Mahng  or  Manufac- 

ture  of  Caustic  Soda  or  Caustic  Potash,bemg  a  Method 

Passing    the    Chlorine   and    Sodium     Gases   to   the 

Receiver.  '   F.   W.    Petrie,   Rochdale.      Rng.    Pat.   472, 

January  10.  1S93. 

See  under  VII.,  page  38. 


Improvements  in  Apparatus  for  Removing  Impuritiesfrom 
.     W.    Shedlock,    Stockwell.     Eng.     Pat.    1052, 
January  17,18 

THE  invention  relates  particularly  to  water-puri  tying 
apparatus  for  boilers.  A  number  of  sections  are  arranged 
inside  the  boiler,  each  consisting  of  two  tubes  connected  at 
each  end  by  a  narrow  neck  joined  by  suitable  sockets  to 
form  the  depositing  chambers.  The  feed-water  is  admitted 
by  a  cock  and  passes  through  the  apparatus,  depositing  salts 
and  other  impurities  in  the  tubes,  finally  passing  out  by  the 
oritke  into  the  boiler.  The  impurities  deposited  m  the 
apparatus  are  removed  by  turning  round  the  plug  of  the 
cook,  thereby  arresting  the  entrance  of  the  water  aud 
allowing  steam  to  enter  to  blow  through  the  apparatus, 
whereb'v  the  deposited  matter  is  swept  out.  By  giving  the 
ping  of'the  eoek  a  further  turn,  hot  water  from  the  boder  is 
admitted  to  the  chambers  to  obviate  the  formation  of  a 
vacuum  in  the  apparatus,  which  might  be  caused  by  feeding 
in  water  at  a  low  temperature  after  steam  has  been  blown 
through  them.  Feed- water  is  now  admitted  by  turning  the 
cock  round  till  it  assumes  the  first  position,  when  the  same 
series  of  operations  is  performed.  The  cock  is  of  special 
design  with  numerous  parts  :  it  is  rotated  by  a  worm  and 
worm-wheel  arrangement  ;  suitable  screwed  connections  for 
the  different  pipes  are  formed  on  the  valve  casting.— E.  G.  C. 


Improvements  in  and  Apparatus  fur  th<  Manufactun  oj 
Bleaching  Powder.  E.  K.  Muspratt,  Liverpool,  A.  Carey, 
and  V.  C.  Driffield.  Lancaster.  Eng.  Pat  1214,  January 
19,  1893. 

See  under  VII.,  page  38. 


Improvements  in  Apparatus  for  Raising  Liquids.  M. 
Macer,  Enfield  Highway,  in  the  county  of  Middlesex 
Eng.  Pat.  1733,  January  26,  19! 

Tin:    apparatus    is    shown     in    sectional     elevation    in    the 

accompanying  figure.     The  rising  main  a  has  a  strainer/at 

its  lower  extremity,  and  is  also  provided  with  a  valve  box  b, 

uning  a  Bpherieal  non-return  valve  c.  steam 


Apparatus  fob  raisihg  Liquids. 

is  introduced  into  the  contracted  part  A  of  the  rising  mam 
bv  means  of  a  steam  nozzle  g,  thereby  forcing  the  water 
contained  in  the  tank  up  the  pipe  a,  as  in  the  ordinary  forms 
of  injector. — E.  G.  C 

Improvements  in  the  Extraction  of  Carbonic  Add  from 

Mineral  Carbonates,  and  in  Apparatus  therefor.    A.  van 
Berkel,  Berlin.     Eng.  Pat.  2274,  February  1,  1893. 
See  under  V 1 1 .,  p age  3S. 


Improvements  in  Apparatus  for  Evaporating  and  footing 
Liquid*  E.  G.  Scott.  Liverpool,  and  r.  W.  bcott, 
Loudon.     Eng.  Tat.  2340,  Febro 

The  invention  has  reference  to  apparatus  temp«tij(  hot 

liquids   bv    mean,   of   currents   of  an-.     The  apparatus .  u. 

shown  ih  sectional  elevation  by  the  accompanying  figure, 
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in  which  «  is  a  long  vertical  column  carrying  at  its  upper 
extremity  a  cistern  c  w ith  a  perforated  bottom  d,  and  below 


Ev.U'ORATI.Vi,    APPARATUS. 

resting  upon  a  cistern  I:  The  hot  liquid  is  introduced  into 
the  cistern  d  and  thence  falls  in  fine  streams  down  the  pipe 
a,  being  met  by  a  current  of  air  which  enters  the  column  at 
it-  base/and  is  discharged  at  the  point  e  by  an  exhausting 
fan  shown  at  the  side.  A  pump  attached  to  the  lower 
cistern  serves  to  remove  the  liquid  which  collects  in  h.  With 
this  arrangement  the  coolest  air  traverses  first  the  coolest 
liquid  and  vice  versa. — E.  G.  C. 


Improvements  in  Effecting  the  Protection  of  Iron  and 
Steel  Surfaces,  and  in  the  Furnaces  employed  therein. 
i  .  S.  liarff,  Kilburn,  and  G.  Bower  and  A.  S.  Bower, 
s.  Ntots.     Eng.  Pat.  3304,  July  28,  1881.     (Reprint.) 

See  under  X.,  page  41. 


Improvements  in  the  Manufacture  of  Dough  from  Cereals 
and  Apparatus  therefor.  V.  .1.  Gelinck,  Riga.  Eng. 
Pat.  15,067,  August  5,  1898. 

Si  -  a  nil'  i  X  \  1 1 1.    I .,  page  56. 


,  ments  in  or  relating  to  Apparatus  for  Drying 
"  Slip  "  mid  Era  pointing  Liquids.  S.  Peake,  Gillow 
Heath,  near  Congleton.  Eng.  Pat.  15,616,  August  17, 
lSHo. 

See  under  VIII.,  page  39. 


Improvements  in  Centrifugal  Liquid  Separators.  C.J. 
Lundstrom,  1).  11.  Burr'ell,  and  E.  J.  Burrell,  Little  Falls, 
Herkimer,  T'.S.  America.  Eng.  Pat.  15,84;!,  August  21, 
1893. 

The  essential  points  of  the  patented  improvement  as 
applied  to  cream  separators  are  represented  in  the 
accompanying  illustrations,    in    which  A   is    the  casing,  Is 

Fig.  1. 


Fig.  2. 


Improved  Centrifugal  Liquid  Separator. 

tin  revolving  drum  supported  on  the  spindle  /.,  which 
passes,  near  its  upper  extremity,  throngh  hashes  a  and  1). 

held  to  their  respective  places  by  means  of  elastic  rings 
«'  and  d  spnmg  into  grooves.  The  lower  end  n  of  the 
spindle  is  supported  on  a  steel  ball  resting  on  a  pin 
screwed  into  a  bush  from  below.      The  ball    is  somewhat 


Jim. 
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■mailer  in  diameter  than  the  tpane  left  in  the  bush  for  its 
reception.  When  at  work  il  doe*  aofr  thus  remain  directl} 
under  the  oentro  ol  the  spindle,  but  al  a  distance  there 
from,  irhieh  causes  il  to  be  carried  round  and  kept_  in 
o.<ii~t.int  motion.  The  rotary  drum  is  fitted  with  a  conical 
vessel  '".  tin'  lowei  pari  ol  which  is  intended  t » >  retain 
irser  impurities  contained  in  the  liquid,  whilst 
the  radial  arms  L  tend  to  assisl  the  action  of  the  drum. 
The  lull  milk  enters  tlirough  theoeutre  al  i,  whilst  the  cream 
and  skim  milk  leave  the  vessel  separately  as  indicated. — B. 


Itmroved  Apparatus  for  Washing  Filtering  Media.  W. 
P. Thompson, Liverpool,  Manchester, and  London.  From 
W.  Arnold,  Gablenbeig,  aear  Stuttgart,  Germany.  Eng. 
Pat  18,432,  Ootoher  8,  I8S 

Tiir  apparatus  for  vashing  filtering  media,  shown  in 
sectional  elevation  by  the  accompanying  figure,  consists  of 
a  vessel  A  divided  into  two  compartments  by  a  vertical 
partition  A1,  which  docs  not  extend  right  through  longitu- 
dinally. In  the  left-hand  compartment  is  an  agitating  or 
stirring  drom  B,  driven  by  the  shaft  and  pulley  (',  and  in 
the  right-hand  oompaitment  is  a  ladling  apparatus  or  drum 
1).  provided  with  a  number  of  scoops  d, and  driven  from  the 
lower  shaft  0  bj  a   belt  and   pulleys.     The   material  to  be 


-^ 'gr^ 


Apparatus  pob  Washing  Filtebino  Media. 

1  is  placed  in  the  vessel  A,  which  latter  is  supplied 
with  fresh  water  by  the  pipe  a.  The  material  is  thoroughly 
agitated  and  washed  by  the  drum  IS,  and  the  dirty  water  is 
caught  up  by  the  revolving  scoop  </  and  emptied  between 
the  radial  vanes  l>!  of  the  drum  1).  escaping  by  the  outlet 
V.  on  the  axle  into  the  hollow  trunnion  shaft  e  and  away. 
When  the  filter  material  has  been  thoroughly  cleansed,  the 
water  may  be  run  off  and  the  mass  of  material  removed. 

— E.  Gr.  C. 


II.-FUEL.  GAS.  AND  LIGHT. 

G       .  enclosed  in  ('mil  and   Coal-Dust,     W.  McConnoll. 
Report  of  Investigation  carried  out  in  the  Durhai 

Tin  author,  pursuing  the  work  of  Bedson,  von  Meyer,  and 

others,  has  ex in.  d  the  gases  given  off  by  coal  and  cod 

dust  wlien  heated  in  a  vacuum.     The  samples  used  in  the 
investigation  included  the  Ryhope  coal,  which  formed  the 

Subject  of    Bedson's    inquiry.       1'artieular   attention  was  paid 

to  the  nature  of  the  paraffin   hydrocarbons  obtained  in  the 
•  of  the  analysis  I  from  the  coal, 

the   results  of   their  explosion,  and  the  observation  of  the 
contraction  and  absorption  of  carbon  dioxide  in  the  a 

way,  Sufficing    to    anile  at    an    :i|  thl 

mean    Dumber    of    carbon    atoms  per  molecule,  and    thus 

to   determine  which  members   of  the  paraffin  series  were 
probably  present. 

Ryltope  Coal  (a  ion  grms.  of  coal  gi 

818  CC.  of  gas   when   heated   in  a   vacuum  to   loo    C, 
average  composition  of  the  gas  being  :  — Carbon  dioxide, 
ii-7'J  ;    oxygen,    9*41;    defines,    nil:    paraffins,    16-91; 

nitrogen,  7^  ".••">  vols,  per  cent. 

The  combustible  constituents  of  the  first  fraction  drawn 
off  appeared  to  contain  methane  and  hydrogen,  while  those 
of  the  last  fraction  consisted  of  a  mixture  of  methane  and 
ethane.  A  further  quantity  of  gas  was  obtained  on 
powdering  the  extracted  coal  and  again  exhausting.  It 
was  distinguished  from  the  former  sample  by  the  presence 
in  it  of  some  paraffin  higher  than  .thane,  probably  propane. 
When  the  temperature  of  extraction  was  raised  to  18  1  (., 
indication  of  the  presence  of  yet  higher  hydrocarbons  was 
obtained. 

Seaton  D<  laval  (  'mi/.— This,  which  is  a  steam-  as  distin- 
guished from  a  gas-eoal,  differs  from  the  Ryhope  coal  in  the 
fact  that  the  gases  obtained  from  it  consist  solely  of  carbon 
dioxide,  oxygen,  and  nitrogen,  being  quite  free  from  hydro- 
carbons. 

Hebbuni  Coal. — This  coal  liberates  so  much  e;as  while 
being  worked  in  the  colliery,  that  the  gas  is  in  some  . 
conveyed  to  the  surface  and  burnt  under  the  boilers.  When 
examined  by  the  author  it  was  found  to  evolve  :s-.")6  times 
its  volume  of  gas,  the  average  composition  of  which  is  given 
below: — Carbon  dioxide,  1  -5 ;  oxygen,  1-1  ;  paraffins, 
78"0;  nitrogen,  19'3  vols,  per  cent. 

The  paraffins  from  the  coal  itself  consisted  of  a  mixture 
of  methane  and  ethane,  while  the  powdered  coal  and  the 
coal-dust  yielded  gases  containing  higher  hydrocarbons. 
The  combustible  constituent  of  the  gas  given  off  naturally 
as  "  blowers,"  is  on  the  other  hand,  mainly  methane. 

Coal  from  another  Durham  Collu  ri/.~~ This  colliery, 
which  works  the  Hutton  seam,  and  was  some  time  ago  the 
scene  of  a  disastrous  explosion,  is  not  definitely  named  in 
the  paper.  100  grms.  of  coal  gave  160"9  cc.  of  gas.  which 
had  the  following  composition  :  —  Carbon  dioxide,  1  •  7  ; 
oxygen,  I'l  ;  carbon  monoxide,  00;  olefines,  O'O ; 
paraffins,  8S'5  ;  nitrogen,  8-7  vols,  per  cent. 

The  portion  of  the  gas  recorded  above  as  "  paraffins " 
consisted  almost  entirely  of  methane. 

The  crushed  coal  and  the  coal-dust  yielded  gas  which 
was  poorer  in  combustible  constituents  than  that  obtained 
from  the  coal  itself,  but  contained  higher  hydrocarbons  than 
methane. 

From  the  comparison  of  these  results  the  author  arrives 
at  the  conclusion  that  the  deeper  seams  of  coal  yield  coals 
containing  combustible  gases  and  carbon  dioxide,  and  that 
in  passing  to  the  younger  scams  the  proportion  of  carbon 
dioxide  increases  even  to  the  total  exclusion  of  combustible 
constituents. 

Certain  subsidiary  experiments  were  made  to  determine  the 
amount  of  ethane  absorbed  by  charcoal  and  coal.  It  was 
found  that  100  grms.  of  boxwood  charcoal,  when  saturated 
with  ethane  and  placed  in  a  vacuum  at  the  ordins 
temperature,  retained  109'3  cc.  of  .thane,  which  it  yielded 
on  heating  to  100~  C.  Similarly.  Ion  grms.  of  Ilebburn 
coal  retained  96' 5  cc.  of  ethane. 
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The  ease  with  which  occluded  gases  are  expelled  from 
.  wae  shown  by  experiments  ou  Kyhope 
.in  atmosphere  of  hydrogen.  I'rorn  these  experi- 
ments it  was  evident  that  an  exchange  of  gases  takes  place 
between  the  coal  aud  the  hydrogen  atmosphere,  the  coal 
first  taking  up  the  hydrogen,  which  in  turn  expels  nitrogen 
and  a  little  oxygen  from'  the  coal.  Then,  as  the  heating  is 
continued,  the  hydrogen  is  expelled,  and  along  with  it 
some  methane,  the  proportion  of  the  latter  and  of  the 
carbon  dioxide,  increasing  as  the  heating  is  continued  and 
the  pressure  reduced. 

Experiments  on  the  limiting  proportions  of  an  explosive 
mixture  of  ethane  and  oxygen  and  ethane  and  air,  led  to 
the  following  conclusions  :  — 

(1.)  When  mixed  with  oxygen,  a  mixture  containing 
:;•:!  per  cent,  of  ethane  will  not  explode  even  under  a 
pressure  of  nearly  1,300  mm.  of  mercury ;  a  mixture  con- 
taining 4-6  per  cent,  of  ethane  explodes  very  slightly  under 
a  pressure  of  250  mm.;  while  one  of  4-5  explodes  at  once 
under  a  pressure  of  350  mm.  Mixtures  containing  more 
than  8  per  cent,  of  ethane  explode  too  violently  to  be 
manageable. 

(2.)  When  mixed  with  air,  a  mixture  containing  3  •  8  per 
cent,  of  ethane  will  only  explode  when  the  pressure  is  as 
high  as  1,530  mm.,  while  a  4  per  cent,  mixture  explodes 
under  a  pressure  of  596  mm. — B.  B. 


Heat  of  Combustion  of  Coal-Gas,  and  its  Relations  to 
Lighting  Power.  M.  Aguitton.  Comptes  rend.  117, 
56—58. 
Whkn  the  calorific  power  of  a  given  sample  of  coal-gas 
^determined  by  means  of  Berthelot's  bomb,  modified  for 
industrial  use  by  Mahler)  is  compared  with  its  illuminating 
power,  a  close  connection  is  found  to  subsist  between  the 
two.  As  the  mean  result  of  experiments  with  more  than 
100  specimens  of  gas  of  varying  degrees  of  richness,  the 
relationship  is  found  to  be  given  by  the  rectilinear 
equation,  C  =  I  x  352  ■  6  +  2280,  where'  C  is  the  heat  of 
combustion,  and  I  the  lighting  power  in  decimal  candles, 
this  formula  being  verified  between  the  limits  of  5  and 
15  candles.  The  following  table  exhibits  in  more  detailed 
fashion  this  relationship,  the  heat  of  combustion  being  that 
of  I  cubic  metre  of  gas  at  15:  and  760  mm.,  measured  dry, 
the  water  vapour  produced  by  combustion  being  condensed, 
and  the  volume  supposed  constant ;  and  the  illuminating 
power  being  the  light  produced  (measured  in  decimal 
candles)  when  100  litres  of  gas  are  burnt  per  hour 
|  1  carcel  =  9*6  decimal  candles)  : — 


Illumination 

mal  Candles. 

Photometric  Titre 
-ling  to 
the  Regulation 
Photom  ter. 

!Ii  :,t  of  Combustion 

of  1  Cubic  Metre  of 

Gas  at  15 

and  760  mm. 

15 

64 

Calories. 
7,5t!9 

U' 5 

66-2 

7,392 

n 

68-5 

7,216 

71-1 

7.040 

is 

7S- 8 

6,864 

12-5 

76-8 

6,687 

12 

Ml 

6.611 

UT. 

88'4 

6,885 

11 

87-2 

6,158 

ID'S 

91-4 

5,982 

10 

5,806 

9*6 

100 

5,665 

rn 

105 

5,503 

B 

106"6 

5,453 

112-9 

5,877 

Illumination 
in  Decimal  Candles. 

Photometric  Titre 

aceordinc  to 
the  Regulation 

Photometer. 

Heat  of  Combustion 

of  1  Cubic  Metre  of 

Gas  at  15° 

and  700  mm. 

8 

120 

i  alories. 
5,101 

7-5 

lis 

1,924 

7 

137 

4,748 

G-5 

it?'.; 

1,572 

6 

160 

1.3'Jii 

5-5 

171-5 

4,219 

5 

192 

(,043 

Since  the  photometric  value  of  lighting  gas  varies 
directly  with  its  calorific  power,  it  would  be  preferable  to 
use  the  latter  as  the  means  of  valuation,  because  the  former 
varies  with  the  nature  of  the  burner  used,  and  its  mode  of 
use.  Moreover,  valuations  on  this  principle  of  the  quality 
of  coal-gas,  are  directly  applicable  when  the  gas  is  used  as 
a  heating  agent  or  as  a  source  of  motive  power  ;  accordingly 
the  replacement  of  the  photometer  by  the  calorimetric  bomb 
is  recommended. — C.  R.  A.  W. 


Tin    Causes  and  Prevention  of  Spontaneous   Combustion. 
L.  Hapke.     Chem.  Zeit.  1893,  17,  916. 

The  cause  of  spontaneous  combustion  is  to  be  found  iu  the 
physical  and  chemical  capacities  of  certain  carbonaceous 
and  organic  matters,  to  condense  on  their  surfaces  gases 
and  moisture.  The  amount  of  gases  thus  condensed,  varies 
with  the  chemical  nature  of  the  gas,  and  is  also  dependent 
upon  the  degree  of  subdivision  of  the  absorbing  substances. 
If  the  atmospheric  oxygen  is  the  gas  thus  condensed, 
evolution  of  heat  accompanies  the  condensation,  and  if 
this  occurs  within  a  bad  conductor  of  heat,  the  latter 
accumulates  and  eventually  gives  rise  to  spontaneous 
combustion.  In  the  case  of  fermentable  matter,  such  as 
hay  and  tobacco,  bacteria  frequently  initiate  the  process  of 
spontaneous  combustion.  In  all  cases  the  molecular 
structure  of  the  substances,  the  temperature,  moisture  and 
pressure  of  the  air,  present  determinative  conditions.  The 
first  record  of  spontaneous  combustion  observed  on  an 
artificially  prepared  substance  was  given  by  Boyle  in  1 680. 
Shortly  afterwards  Homberg  discovered  another  pyrophorus 
consisting  of  potassium  sulphide,  carbon,  and  alumina. 
Coal  fires  due  to  spontaneous  combustion  were  tir^t  observed 
at  Brest  (1757)  and  on  board  the  "Maria"  at  Kronstadt 
(1781).  In  the  latter  case  the  fire  was  found  to  have 
originated  in  a  mixture  of  linseed  oil  and  soot.  The 
explosion  of  four  gunpowder  factories  within  a  short  space 
of  time  in  the  beginning  of  this  century  was  caused  by 
spontaneous  combustion.  Aubert  found  that  finely-ground 
charcoal  placed  in  a  barrel  attained  a  temperature  of  75°  C. 
after  15  hours;  after  20  hours  ignition  took  place.  The 
charcoal  was  found  to  have  absorbed  oxygen  aud  also  a  not 
inconsiderable  quantity  of  water.  Liebig  (1866)  showed 
the  liability  to  spontaneous  combustion  of  coal  containing 
pyrites.  Abel  and  Percy  (1876)  confirmed  this  observation 
aud  recommended  frequent  observations  of  the  temperature. 
Air  shafts  through  the  masses  of  coal  on  board  ship,  were 
found  to  be  actually  favourable  to  spontaneous  ignition, 
and  of  four  vessels  carrying  coal  to  India,  three  were  thus 
well  ventilated,  but  they  were  all  lost  through  spontaneous 
combustion  taking  place  ;  the  fourth,  having  no  such 
ventilation  whatever,  reached  its  destination  safely.  Ex- 
periments en  the  extinction  of  fires  on  board  ship  with 
liquid  carbonic  acid  proved  unsuccessful.  Coals  for  export 
by  water,  ought  to  be  carefully  selected  as  to  quality,  and 
means  should  be  adopted  for  preventing  the  coal  from 
being  moved  about  and  crushed  through  the  rolling  of  the 
vessel.  Spontaneous  combustion  of  coal  stacks  not  seldom 
takes  place,  where  great  masses  of  coal  are  stacked.  The 
height  of  a  coal  stack   should  never  exceed  2-5  m.     The 
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often  asserted  spontaneous  combustion  ofwel  ootton  is  very 
improbable,  bin   n  spark   getting   into  i  bale  will  smoulder 

ing   time,  and  the  Bre  mil   then  doubtless  be  pu( 

down    t"    spontai is    oombustion.      Greasy    cotton    is, 

however,  ex  reedie  'ttj    oils  absorbing 

large  quantities  oi  oxygen  with  evolution  of  much  heat     In 
,■  >ttou  null-  the  time  elapsing  between   Saturday  afl 
and  Monday  morning  partieularly  calls  for  watchfulness,  as 

this  time  all  those  materials  inclining  to  spontaneous 

i  ombustion  lie  uncontrolled.     The  few  cases  of  spontaneous 

ombuetion  of  wool,  flax,  jute,  or  oakum,  were  also  due  to 

oaterials   being    impregnated    with   oil,   varnish,   or 

oertain  dyes.     Heavuj  weighted  silk   is  also  liable  to  spon- 

-   combustion,  om    case  being   recorded  bj    Persoz, 

■ad  another  having  occurred  on  board  ship.     Spontaneous 

ignition  of  hay  stacks,  although  frequently  disputed,  is  an 

ited  fact,  which   was  experimentallj   established   by 

i  the  instigation  ol   Liebig.     rhe  heal  in  the  stack 

ml  10  rise  to  BOO  C  .  tlif  hay  being  converted  into  a 
rohuninout  mass  of  carbon.  Culm  showed  thai  fei 
ii..u  caused  by  bacteria  is  responsible  for  Buch  occurrences, 
whioli  in  Holland  are  prevented  bj  throwing  common  sail 
between  strata  of  the  hay  in  erecting  the  stacks.  For  the 
same  reason  the  stacks  are  built  with  an  air  shaft  in  tin- centre. 
Fermentation  is  also  frequently  the  cause  of  the  spontaneous 
combustion  of  tobacco.  Also  a  case  of  spontaneous  com- 
bustion of  lupulio  has  been  lately  observed.  The  attempt 
to  indicate  the  danger  of  spontaneous  combustion  by  means 
of  electric  signals  has  aol  been  successful  so  far,  A  lately 
invented  tire  indicator,  which  utilises  the  expansion  of  air 
by  heat,  and  which  can  be  connected  with  an\  electric  or 
telephonic  circuit,  may  be  found  very  useful. — C.O.  W. 


An  Apparatus  arid  Method  for  Determining  the  Density 
of  Gases  suitable  for  Industrial  Purposes,    M.  Meslans. 

Comptes  rem!.  117,  :*86. 

See  "»'ii  r  XX11I..  page  64. 


Manufacture  of  Oxygen  In/  means  of  the  Dissociation  of 
Plumbate  of  Lime.  I-I.  Le  Chatelier.  Comptes  rend. 
117,  I"'.'— no. 

Plumbatb  of  lime,  PbOj,  ->CaO,  breaks  up  on  heating, 
forming  lead  o\iile.  and  quicklime,  and  evolving  oxygen, 
whilst  the  residua]  solid  on  exposure  to  air  at  a  suitable 
temperature  takes  up  oxygen  again,  reproducing  the  origi- 
nal compound.  The  manufacture  of  oxygen  in  this  way 
the  advantage  that  the  reahsorption 
i  :en  is  mure  rapid  thau  in  the  barium  dioxide  pro- 
vhilst  it  is  not  necessary  to  dry  the  air  employed, 
nor  to  remove  carbon  dioxide  therefrom.  On  the  other 
hand,  a  perceptibly  higher  temperature  is  requisite  for  the 
decomposition,  viz.,  about  900'  instead  of  700°  under  a 
pressure  of  -',,  atmosphere,  which  causes  more  rapid 
destruction  of  the  iron  retorts  employed,  as  well  as  greater 
fuel  consumption.  The  following  values  represent  the 
oxygen  tensions  of  plumbate  of  lime  for  various  tempera- 
tures : — 


Temperature 

Pressure  in 
Mm.  of 
airy. 

Temperature. 

Pressure  in 
Mm.  ot 
Mercury, 

B 

880 

17 

0 

1060 

:ilii 

IIS 

1070 

.-,70 

•J50 

117 

linn 

1020 

:«o 

1110 

10)0 

— C.  K.  A.  W. 


III.-DESTRUCTIYE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

('Inns.;,.     E.  Bamberger  and  F.  Chattaway.     Ber  26, 
1898,  1743      1751. 

I  hi  authors  have  found  that  cbrysenic  acid  obtained  from 
chry8oquinone  or  chrysoketone  maybe  de<  u  i   by 

subjecting   il   to  distillation  with  lime  atly  dimi- 

nished pressure  and  at  as  low  a  temperature  as  possible. 
The  greater  part  is  converted  into  chrysoketone  :  besides 
this,  however,  a  hydrocarbon,  ( ",  II ,  .  is  obtained.  It  is 
isolated  from  the  ketone  by  distillation  with  steam,  and 
forms  white,  luBtroua  lamina:,  melting al  102  102"5°.  It  is 
identical  with  0-phenylnaphthalene  obtained  from  phenyl- 
glycol  and  from  naphthalene.  Thus  the  formula — 
C  II,. ('II 

t.li.   ill 

assigned  to  chrysene  has  been  confirmed  both  by  synthesis 
and  analysis,  chrysenic  acid  being  the  carboxylic  acid  of 
3-phonylnaphthalene,  probably  i8-phenyl-o-naphthoic  acid — 

C6H9 

! 

i       II.  .  I   «  X  >II 

It  is  also  shown  that  the  product  obtained  by  ( rrai 
Schmidt  from  chrysoquinone  by  distillation  with  soda  lime 
is   identical    with    the   /9-plicnylnaphthalene    obtained    from 
chrysenic  acid.      I).  11. 


Pieene.     R.  Bamberger  and  F.  Chattaway!     Ber.  26,   1893 
1751  — 17..4. 

l'i  i  \k,  which  is  the  only  well-defined,  high  molecular  coal- 
tar  hydrocarbon,  melts  at  350°  (uncorr.)  and  at  36  I  (corr.), 
having  a  higher  melting  point  thau  any  other  known 
hydrocarbon.  It  yields  a  quinone,  (.'._.,, II,, ,(('(>)_..  and  pos- 
sesses all  the  properties  characteristic  of  an  oriho-diketonc. 
It  show-  the  eurhodiue.  a/.iue,  and  Bamberger  reactions, 
dissolves  in  sodium  bisulphite,  and  yields  pieene  ketone 
when  distilled  with  lead  oxide.  The  latter  corresponds  with 
diphenylene  ketone,  rctcne  ketone,  and  chrysoketone,  has 
the  formula  C;uHuCO,  and  on  reduction  gives  rise  to  the 
formation  of  pieene  fluoreue  alcohol,  CH(C10H6)2.OH,  and 
pieene  fluoreue,  CH2(C]0H6)3.  When  fused  with  potash,  a 
monobasic  acid,  C:i,H,,.0  >l  >H  is  obtained,  which  closely 
resembles  chrysenic  acid.  As  this  substance  on  heating 
with  lime  yields  carbonic  anhydride  and  a  hydrocarbon 
CjgHM,  which  is  identical  with  $  /3-diuaphthyl,  picenic  acid 
must   be  /3-ilinaphthylnaphtboie  acid — 


|S-C10H6.COOH 

and  pieene  itself /3-j8-dinaphthylethrlenc — 

0-C|OH6.l  H 

I  II 

3-C,0H6.CH 

Pieene  is  therefore  the  phenanthrene  of  the  naphthalene 
series,  being  related  to  phenanthrene.  reteiic.  and  chrysene, 
as  illustrated  by  the  formula;  — 

-ch  c6h:;;  ';,>,  i> 

-  CH 


C6H,- 

I 
C„H4 — CH     C6H,  

Phenanthrene  Betene 


I 


C6H4-CII     C,,,!!,-!  11 


I     11  -CH 

( ',,,11,-CH 

Chry- 

Pi  cent-. 

— D.  B. 

The  Colour  ofAcenaphthylene.    C  Graebe.    Ber.  26,  1893, 

23.'>4— 2355. 
From  the  author's    investigations  it  appears  that  acenaph- 
thylene  is  a  coloured  hydrocarbon,  all  attempts  to  decolorise 
it  having  given  negative  results.     Likebidiphenvlene  ethane 
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a  red  hydro-carbon  (this  Journal,  1893.  1S7), acenaphthylene 
\  ields  a  colourless  bromide,  and  on  dissolving  the  latter  in 
toluen  and  beating  with  sodium,  the  colourless  solution 
rapidly  changes  to  yellow.  As  both  ucenaphthene  and 
acenaphthylene  bromide  are  colourless,  the  author  concludes 
that  for  the  coloration  of  acenaphthylene  the  group 
>C  =  C<  is  essential,  in  addition  to  which  the  groups 
replacing  hydrogen  in  ethylene  arc  of  influence,  seeing  that 
both  diphenylethane  and  tetraphenylethane  are  colourless. 

Armstrong  has  extended  his  "  quinonoid  "  theory  (Proc. 
Chem.  Soc.  1892,  192)  to  bidiphenylene  ethane  ;  the  author, 
however,  considers  that  his  formula — 


Q.H, 


_>c=c< 


C6H4 


C6H4  ^C6H4 

is  more  probable  than  that  advocated  by  Armstrong. — D.  B. 


IV  -COLOURING  MATTERS  AND  DYES. 

Saffron    and  its  Adulterants.     E.    Vinassa.     Archiv.    der 

Pharm.  1S92,  231.  353  i  Dingl.  Polyt.  J.  290,  47. 

See  under  XXIII.,  page  71. 


Azo  Derivatives  af  Hydroquinone.     O.  N.  Witt  and  E.  S. 

Johnson.  Ber.  1893,  26,  1908—1912. 
Ox  mixing  solutions  of  a  diazo-compound  and  hydro- 
quinone, reaction  occurs  but  no  azo-colouring  matter  is 
deposited  owing  to  the  great  reducing  power  of  hydro- 
quinone ;  the  hitter  thus  behaves  similarly  to  pyrocatechol 
iu  this  respect.  Azo-compounds  are,  however,  readily 
obtained  by  combining  the  diazo-compound  with  benzoyl- 
hydroquinone  and  subsequently  eliminating  the  benzoyl- 
group.  Benzoylhydroquinone,  C6H4(OH)OCOC6H5,  is 
prepared  by  stirring  benzoyl  chloride  into  a  caustic  soda 
solution  of  hydroquinone ;  100  grms.  of  the  latter  give 
120 — 130  grms.  of  the  benzoyl  derivative  if  a  mechanical 
stirrer  be  used,  otherwise  a  much  smaller  yield  is  obtained. 
The  deposited  product  is  extracted  with  caustic  soda  and 
crystallised  from  alcohol ;  it  finally  melts  at  162 — 163°. 
The  concentrated  diazo-solution  is  added  to  the  calculated 
quantity  of  benzoylhydroquinone  dissolved  in  20 — 25  parts 
of  aicobol ;  25  per  cent,  caustic  soda  is  then  added  until  the 
colouring  matter  begins  to  separate.  The  weight  of  the 
latter  obtained  is  usually  about  equal  to  that  of  the  benzoyl- 
derivative  employed.  The  benzoyl  group  is  removed  from 
the  azo-compound  by  adding  concentrated  potash  to  its 
alcoholic  solution,  diluting  with  water,  and  precipitating  with 
hydrochloric  acid.  In  this  way  the  aniline,  ;>-toluidine, 
;.-uitrauiline,  tolidine,  and  sulphanilic  acid  derivatives  of 
azohydroquinone  and  their  benzoyl  derivatives,  were 
prepared.  The  benzoyl  derivatives  are  mostly  yellow,  whilst 
the  unsubstituted  compounds  are  mostly  red  or  blue;  nearly 
all  crystallise  well. — \V.  J.  P. 


Nitrohydroxy-  and  Nitro-amido-azo  Compounds. 
E.  Timber.  Ber.  1893,  26,  1872—1876. 
NlTROHYDROXTAZOSl  i.i-iiuMi  acids  are,  as  a  rule,  com- 
pletely converted  into  the  corresponding  nitro-amido- 
azosulphonic  acids  by  beating  for  16  hours  at  150° — 160"  C. 
with  20 — 25  per  cent,  ammonia.  The  use  of  so  costly  and 
undesirable  a  material  as  orthonitrophenol  in  the  manu- 
facture of  nitrohydroxyazosulphonic  acids  may  be  avoided 
by  nitrating  the  corresponding  hydroxyazosulphonic  acid  ; 
the  latter  is  dissolved  in  concentrated  sulphuric  acid  and  the 
calculated  quantity  of  potassium  nitrate  added  at  10° — 20° 
On  pouring  the  product  into  water  the  nitro-derivative 
separates,  and  may  be  crystallised  from  10  per  cent. 
hydrochloric  acid.  The  above  processes  give  excellent 
in  a  number  of  oases. 
m-Xitro-^-hydroxyazobenzene  para-  and  meta-sulphonic 
acids  were  prepared  by  nitrating  the  corresponding 
hyflroxyazobenzenesulphonic  acids  and  were  then  converted 


into  the  amido-derivatives  by  heating  with  ammonia,  m- 
Nitro-p-amidoazobenzenesulphonic  acid  yields  very  beautiful 
azo-colouring  matters  by  diazotisation.  The  homologous 
compounds  derived  from  the  toluidinesulphonic  acids  arc 
very  similar  to  those  obtained  from  the  aniline  acids. 

— W.  J.  P. 

Hydroxy- Derivatives oj  Anthraquinolinequinone .  C.  Graebe 
and  A.  Philips.     Annalen,  276,  21—35. 

Hydroxyanthraquinolinequinone — 

,COx  ,CH:CH 

C6H/        >C6H(OH)<;  i 

xco/  \n=ch 

is  prepared  from  the  amide  of  Alizarin  blue  ( amidohydroxy- 
anthraquinolinequinone)  ;  this  (2  grms.)  is  dissolved  iu 
concentrated  sulphuric  acid  (16  cc),  water  (4  cc.)  is  added, 
and  the  whole  cooled  to  0° ;  sodium  nitrite  (2  •  5  to  3  grms.) 
is  gradually  introduced  and  the  product  poured  into  boiling 
alcohol  (200  cc.)  and  kept  boiling  for  15  minutes.  The 
product  is  almost  insoluble  in  water ;  it  forms  brick-red 
prisms  (melting  point  208°),  is  soluble  in  alcohol,  forms  a 
violet  solution  in  alkali  and  a  yellowish-brown  solution  in 
strong  sulphuric  acid.  3,rihydroxyanthraquinolinequinone 
was  obtained  from  the  portion  of  crude  Alizarin  green  which 
is  insoluble  in  nitrobenzene  (compare  also  .Schmidt  and 
Gattermann,  this  Journal,  1891,  1003).  It  crystallises  in 
scales  having  a  coppery  lustre,  dissolves  in  sulphuric  acid 
with  a  bluish-violet  coloration,  and  in  caustic  alkalis  to  a 
blue  solution.  Tetrahydroxyanth/raquinolinequinone  (Di- 
livdrnxvalizariu  blue) — 

•  CO.  /CH:CH 

CfiH2'OH)  /         >Cfi(OH)/  | 

xCO/  XN  =  CII 

occurs  in  small  quantity  iu  commercial  "  Alizarin  green  " 
and  in  "Alizarin  indigo  blue,"  and  is  identical  with  the 
substance  which  Schmidt  and  Gattermann  obtained  by- 
nitrating  quinalizarin  and  conversion  of  the  nitro  product 
into  the  corresponding  quinoline  derivative.  It  forms  blue 
solutions  in  alkalis  and  in  sulphuric  acid.  Pentahydioxy- 
anthraquinolinequinone — 

,CCK  -CHiCH 

C6H(OH)3<  >C6(OH).:<  I 

xCO/  XN=CH 

forms  the  constituent  of  "  Alizarin  indigo  blue  "  which  is 
soluble  in  nitrobenzene ;  it  forms  an  indigo  blue  crystalline 
mass,  and  is  soluble  in  alkalis  and  in  sulphuric  acid,  forming 
blue  solutions. 

"  Alizarin  blue-green  "  contains  a  monosulphonic  acid  of 
Hydroxyalizarin  blue,  as  stated  by  Schmidt  and  Gattermann, 
whilst  an  isomeric  acid  is  contained  in  "  Alizarin  green." 
"  Alizarin  indigo  blue  "  is  a  mixture  of  pentahydroxyanthra- 
quinolinequinone  with  some  tetrahydroxyanthraquinoline- 
quinone  and  a  sulphonic  acid  derived  from  the  latter. 

The  higher  hydroxy-derivatives  of  "  Alizarin  blue  "  yield 
quinolinic  acid  on  oxidation  with  nitric  acid. — A.  K.  M. 


The  Theory  of  Mordant  Di/es.    C.  Lieberrnann.    Ber.  1893, 
26,  1574—1578. 

It  has  been  recently  pointed  out  by  the  author,  in  conjunc- 
tion with  Bistrzvcki,  that  not  only  are  numerous  derivatives 
of  opianic  acid  coloured,  but  that  some  of  them,  such 
as  tetramethoxydiphthalyl  and  bisdimethoxy  metindolone, 
when  heated  with  concentrated  sulphuric  acid,  yield  yellow 
colouring  matters  which  unite  with  mordants.  The  view 
then  expressed  that  the  action  of  the  sulphuric  acid  con- 
sisted in  the  elimination  of  the  methyl  groups  is  confirmed 
by  the  formation  of  the  same  products  by  the  action  of 
hydriodic  acid.  Thus  the  product  obtained  from  tetra- 
methoxydiphthalyl and  hydriodic  acid  is  tetrahydroxy- 
iliphthalyl — 


IK)      CO 


HO 


0= 


CO    OH 

W 

=c 


OH 
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previously  described  bj  Goldschmiedl  and  Egger  (Monatsh. 
12,  i'.i  ).  This  substance  affords  confirmation  ol  the  view 
advocated  by  the  author  and  Kostanecki  thai  the  propertj 
of  Forming  coloured  derivatives  with  mordants  depends 
upon  the  presence  of  two  bYdroxyl  groups  in  the  ortho 
to  one  another.  Following  up  1 1> ■  -  view,  he 
»  thai  combination  with  the  polyad   metal  (i  > 

or  fFo.Fe;)  «ill  only  be  possible  when  the  hydroxyl 
groups  of  the  colouring  matter  are  in  the  oitho-position, 
in  il  the  formulas  ol  aliiarin  red  and  alizarin  riolel  ma]  be 


llo.Al 


>CuH,0, 

CK 


and 


/ 


0.f?e(OH).0 


c„h,o,<:     I 

NQ.F,   OH) 


V.,"."': 

.0/ 


ding  to  thi-  view,  the  metal  of  the  mordant  forms  a 
tatomio  \\\)  or  hexatomic  (JFe.Fel)  ring, 
and  this  woul.l  account  for  Borne  hitherto  unexplained 
properties  of  oertain  mordant  dyes,  such  as  their  great 
stability  and  the  fact  that  the  ordinary  properties  ol  the 
metal  are  frequently  masked. — A.  K.  M. 


a-  and  ^-Naphthalene  Indigo,  II.  Wichelhaus.  Hit. 
1893,  26,  2547— 255a 
Nm'iihiuim  indigo  may  be  obtained  as  follows:— 
Anhydrous  sodium  acetate  (50  parts),  chloracetic  acid 
(10  parts),  ami  o-  or  #-naphthylamine  (24  parts)  are 
fused  together.  At  about  ll'O  the  mixture  froths  strongly, 
ami  at  about  ISO  it  settles  ilown  again  and  becomes  noarU 
dry.  Caustic  potash  (50  parts)  is  then  added,  the  tempera- 
ture is  raised  to  about  290°,  and  the  operation  stopped 
when  the  vapours  become  greenish  and  when  a  -ample 
introduced  into  hot  water  and  agitated  with  air,  yields  a 
green  precipitate.  The  product,  after  purification,  has  a 
composition  agreeing  with  the  formula.  ('  II  \  Oj.  Both 
the  a-  and  fl-compounds  are  obtained  as  green  powders 
which  exhibit  a  copper  lustre ;  they  are  soluble  in  aniline, 
from  which  they  can  be  crystallised,  n-naphthalene  indigo 
forming  blackish-violet  needles,  and  /3-naphthalene  indigo 
bluish  crystals.  The  following  table  shows  some  of  their 
properties  compared  with  those  of  benzene  indigo  : — 


Reduction     product      m 

-olution. 
Vapour 

Solution  in  aniline 


Solution   in    chloroform. 
bensene,  glacial 
aoid 

Sulphouic  acid  in  aqueous 
solution. 

Sulphonic  acid  on  wool 
and  silk. 

a,  dyed 


Benzene 
Indigo. 


Yellow- 
Red 
Red 

Violet  to 
blue. 

Blue 

Blue 
Blue 


o-Naphtha- 

lene  Indigo. 


Orange 

Violet 


Blue 


Blue  on  boil- 

blue- 
CTi-en  cold. 
Blue  to  green 

Blue  to  irreen 


htha- 

line  Indigo. 


lied 

Blue 


Blue-green 

to 

I         blue. 
Blue. 


Green 


The  constitutional    formula;    of   a-    and    fl-naphthaleno 
indigo  are  probably — 

Mi  MI 


and 


—A.  K.  M. 


Naphthyl  Red  and  Magdala  It. ./.    i  >  Fiscbi  i  ami  I- ..  Hepp. 

Iter.   1893,  26, 

Tmk  author-  have  recently  shown  (this  Journal,  1898,  671  - 
that  the  Mainline-  and  [ndazim  musl  be  regarded  ■ 
symmetrical  [ndulines,  and  they  have  also  proved  Naphthyl 

violet    and     Naphthyl    blue    to    have      i     1 ;  K  -  -   symm 
Constitution,         Tin-      was      shown     by     the     formation     of 
Naphthyl  blue  by   an  "inner"   condensation    ol    bi 

azopln  n\  I  a-naplithvlamiiLi .  Applying  thi-  reaction  to 
other  azo  compound-,  the  author-  lind  that  a  new  dyestufi 

Naphthyl  red-   is  ion I   when    benzene-azo-o-naphthyl- 

amine  is  heated  with  phenol,  whilst  Magdala  red  is 
produced  when  amido-azonaphthalene  is  heated  w  itb  phenol. 
Naphthyl  red  bears  a  striking  resemblance  t"  Magdala  red  : 
its  relationship  to  Naphthyl  violet,  Naphthyl  blue,  and 
Magdala  reel  is  shown  in  the  following  formula:  :  — 


'     M 


I 

I 


Nil  Ml 

Naphthyl  red. 


Nil  Nil. i,  II 

Naphthyl  violet. 


/\/\ 


\/\/ 


C,HS 


\  ,<    II,  NIK    II 

Naphthyl  blue. 


Nil  Nil; 

Hagdala  red. 


-A.  K.  M. 


Action  of  Alkalis  on   Paranitrotoluent  and  its  Sulphonic 
Acid.     O.  Fischer  and    E.  Hepp.     Her.  26,  2231—2234. 

Hunger  obtained' a  red  amorphous  substance  (Ber.  16,  '.'41) 
on  heating  p-nitrotoluene  with  alkalis,  and  this  was  further 
investigated  by  Bender  and  Schultz  (Her.  19,  3234)  ;  this 
Journal,  1887,  SI"),  who  showed  it  to  have  a  composition 
agreeing  with  that  of  azoxystilbene.  By  the  action  of  alkalis 
on  p-nitrotoluene-o-sulphonic  acid,  Walter  obtained  the  dye- 
stuff  Sun  yellow,  whilst  Bender  obtained  Mikado  brown 
and  Mikado  orange,  but  the  constitution  of  these  dj 
not  yet  established.  By  modifying  the  conditions  of  the 
experiment,  the  authors  have  obtained  certain  intermediate 
products  from  paranitrotolnene,  by  heating  it  with  a  solu- 
tion of  caustic  soda  in  methylalcohol,  namely,  paradmitro- 
dibenzyl,  paradinitrostilbnn.  and  paradinitrosostiU* 
The  last  substance  is  the  main  product,  and  the  authors 
assign  to  it  the  formula — 

CH==CH  CH  =  CH 


No 


XO 


Similarly  from   paranitrotoluene-orthosulphonic  acid,  the 
disulphonie   acid  of  p-dinitrosostilbene   is  obtained,  but  is 


M 
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only  formed  when  a  concentrated  soda  solution  is  employed. 
[ts  sodium  suit  forma  a  dyestufl  and  is  readily  soluble  in 
in  pats  of  hot  water.  When  a  more  dilute  solution  ot 
soda  is  used,  the  commercial  product  known  as  San  yellow 
is  produced. — A.  K.  M. 


Oxidation  of  Chloroform   by   Chromic  Acid,  and  the    Pre- 
paration of  Carbonyl  Chloride  (  Phosgene)  from  Carbon 
Tetrachloride.     H.  Erdmann.     Ber.  26,  1990. 
Se<  under  XX.,  page  65. 


TAe  Action  of  Acid  Chlorides  on   Nih-osodimethylaniline. 

P.  Ehrlich  and  G.  Cohn.  Ber.  26,  1756—1757. 
Acid  chlorides,  such  as  acetyl  chloride,  benzoyl  chloride, 
benzene  snlphochloride,  m-nitrobenzeue  sulphochlonde, 
carbonyl  chloride,  and  chlorocarbonic  ether  react  very 
readily  with  nitrosodimethylaniline,  nitrosotetramethyl-m- 
phenylene  diamine,  and  nitrosodiethyl-«-amidophenol.  The 
combination  is  best  performed  by  mixing  benzene  solutions 
of  the  components.  The  compound  from  henzoyl  chloride 
and  nitrosodimethylaniline  is  a  slightly  yellowish  precipitate, 
which,  after  well  "washing  with  benzene  and  drying  in  a 
vacuum  desiccator,  is  tolerably  stable.  It  dissolves  easily 
in  water,  alcohol,  and  acetic  acid,  slightly  in  benzene  and 
ether,  and  is  insoluble  in  petroleum  ether.  It  melts  at  92'  C. 
with  decomposition,  has  a  bitter  taste,  and  does  not  give 
Liebermann's  reaction  for  nitroso  compounds.  Zinc  dust, 
even  in  the  cold,  gives  dimethyl-p-phenylene  diamine,  and 
picric  acid  or  mercury,  platinum  or  gold  chloride,  all  pre- 
cipitate yellowish  double  salts.  According  to  analysis  the 
substance  has  the  composition  Cl5HiSX202Cl,  from  which  it 
would  appear  to  be  an  addition  product  of  equal  molecules 
of  nitrosodimethylaniline  and  benzoyl  chloride.  Its 
properties,  however,  do  not  accord  with  this  view,  as  it 
reacts  much  more  energetically  than  nitrosodimethyl- 
aniline or  even  chloroquinone-imide  with  amines  and 
phenols.  The  formation  of  Toluylene  blue  takes  place 
nstautaneouslv  by  mixing  alcoholic  solutions  of  toluylene 
diamine  and  of  the  benzoyl  compound  and  other  amines,  such 
as  dimethjlaniline,  a-  and  /3-naphthylainine  and  tetrahydro- 
a-naphthylamine,  or  phenols,  such  as  phenol,  rcsorcinol, 
pyrogallol,  phloroglucinol,  dimethyl-m-amidophenol,  a-  and 
/8-naphthol  and  o-hydroxyquinoline  react  equally  readily, 
forming  the  corresponding  indamines  and  indophenols.  The 
constitution  is  represented  by  one  of  the  following  formulae, 
of  which  II.  appears  to  be  the  more  probable  :— 


N  :  (CH3)S 

A 


ii. 

Cl.N :  (CH3)a 


v 

Cl.N.O.CO.C6Hs 


N.O.CO.I  „H, 


Referring  to  the  great  readiness  with  which  the  substance 
reacts,  the  authors  call  attention  to  a  compound  first 
obtained  by  Krause  (Ber.  12,  47)  by  treating  diehloro- 
quinone  di-imide  with  dry  hydrochloric  acid.  They  have 
obtained  it  as  a  white  powder  having  the  formula — 


cys  ^ 


> 


NHCl 


and  state  that  it  reacts  much  more  readily  than  the  mother 
substance  with  amines  and  phenols. — T.  A.  L. 


Relation  between  the  Safraninei  and  Indulines. 

O.  Fischer  and  E.  Hepp.     Ber.  1893,  26,  1655—1657. 

In  their  previous  paper  (lier.  26,  1194  ;  this  Journal,  1892, 

671)  the   authors   showed   that  the  mauveines  are  to   be 

regarded   as    indulines,  whereas   they  were  hitherto  classed 


as  safranines,  and  as  the  mauveines  may  be  considered  to 
be  formed  by  a  phenylation  of  the  safranines,  the  action  of 
auiline  ou  the  simplest  safrauiue  was  investigated.  It  is 
well  known  that  safrauine  salts  when  heated  with  aniline 
yield  colouring  matters  of  the  iuduline  type,  but  up  to  the 
present  no  product  has  been  obtained  identical  with  any 
induline  of  the  amido-azobenzeue  melt.  The  authors  have 
succeeded  in  obtaining  and  identifying  a  known  induline 
bv  this  process.  Starting  with  the  simplest  safranine 
(Xiitzki  and  Otto,  Ber.  21,  1590  ;  this  Journal,  1888,  497), 
which  was  obtained  by  removing  the  ainido  group  from 
phenosafranine  by  diazotisation  in  alcohol  in  presence  of 
hydrochloric  acid,  a  well-crystallised  hydrochloride  was 
obtained  of  the  formula  C1S1IUN3C1,  which  the  authors  call 
aposqfranine.  When  this  salt  is  heated  with  2i-  times  its 
weight  of  aniline  for  about  three  hours  on  the  water  bath, 
a  test  dissolved  in  concentrated  sulphuric  acid  no  longer 
gives  a  greenish-brown  colour,  but  a  reddish-violet.  The 
melt  is  extracted  with  benzene,  which  removes  a  small 
quantity  of  phenylinduline  melting  at  231°  C.  The  residue 
consists  principally  of  the  hydrochloride  of  an  induline, 
t',,,H13N3,  which  can  be  purified  by  repeated  crystallisation 
from  alcohol  containing  some  hydrochloric  acid.  The  salt 
forms  shiuing  greenish  prisms,  which  dissolve  in  concen- 
trated or  dilute  mineral  acids  with  a  reddish-violet,  and  in 
acetic  acid  or  in  water  with  a  yellower  shade.  When  heated 
with  dilute  sulphuric  acid  under  pressure,  the  substance 
yields  benzene-indone  hydrate,  and  its  constitution  is 
expressed  by  the  following  formula  : — 


HSJ 


\y 


-N  — 

C6H5 


\/ 


This  shows  it  to  be  the  simplest  induline.  When  heated 
with  aniline  to  140° — 150°  C.  it  is  converted  into  phenyl- 
induline, and  as  this  latter  compound  has  also  been 
obtained  from  azophenine  and  from  the  amidopheuylindu- 
line  (. Annaleu,  262,  247  and  256  ;  this  Journal,  1891,  457) 
of  the.  amido-azobenzene  melt,  it  is  thus  shown  that 
the  safranines  are  converted  into  indulines  by  treatment 
with  aniline.  This  is  in  accordance  with  the  observation 
that  has  been  made  in  the  amido-azobenzene  melt,  that 
safranines  are  always  formed  at  the  commencement  of  the 
operation  and  disappear  in  the  later  stages.  Assuming  that 
the  safranines  are  ammonium  bases,  the  conversion  of 
aposafranine  into  benzene-induline  takes  place  accordiug  to 
the  following  equation  : — 

/\ 


/\ 


.X 


/\ 


X 


.    /\ 


+  HC1 


\/ 


.N. 
C„HB 


\/ 


:NH 


CI     CGH5 

The  elimination  of  hydrochloric  acid  from  the  safranine 
molecule  is  simultaneously  accompanied  by  a  change  from 
tin-  ortho  to  the  para  quinonoid  form.— T.  A.  L. 


PATENTS. 

Improvements  in  the  Recovery  of  Iron  from  the  Ferruginous 

Residue  left  in  the  Production  of  Amine  Bases.     S.  S. 

Bromhead.       From    Lundshoff     and    Meyers,    Griinau, 

Germany.     Eng.  Pat.  23,639,  December  22,  1892. 

See  under  X.,  page  42. 


The  Manufacture  or  Production  of  New  Colouring  Matters. 

H.    E.   Kewton,    London.     From   the    "  Farbenfabriken 

vormals  F.  Bayer  and  Co.,"  Elberfeld,   Germany.     Eng. 

Pat.  558,  January  10,  1893. 

In  Ger.  Pat.   22,714   a    process  is   described  for  obtaining 

colouring   matters  by    combining    diazo-compounds    with 

chrysoidines,  and  the   present  invention  is  an   extension  of 

the'method  there  mentioned.    The  patentees  have  discovered 
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ili.it  ralaabh  oolonring  matters,  as  regards  fastness  to  lighl 
iuiiI  falling,  .ir<-  produced  bj  oombiniog  the  diato  compounds 
of  aromatio  amidohydroxycarboxylic  acids  with  «i  phenyl 
fin-   or   n-toljlene    diamine  and   aoting  on   the   resulting 
ohrTsoidine  compounds  with  a  djasotised  amine  or  amido- 
npound,  Stc,    The  followingamidohydroxycarboxyUc 
Midi    .Hi-    suitable    tor  this    invention : — o-amidosalicylic 
Mid    (CO,H.OH.NHj        1.2.6),    p-amidosalicylic    acid 
(i  i  ill .  i  ill .  N  II        1.2.4),  amido /'-hydroxy benzoic  acid 
(obtained  from p-hydroxybenzoic  acid  by  nitration  and  re 
ductioo ),  amido-o-hydroxj  -a-toluic  acid,  amido-o-hydroxj 
p-toluio     acid,    amidom-hydroxy-o-toluic     acid,     or    the 
■olphonie  derivatives  of  these  acids.     The   following  is  an 
instance  of  several   examples   given   in   the  specifi 
Tlio   diaxo-compound   from   p-amidosalicylic   acid, 
ponding  to  I'1  kilo-,  of  sodium  nitrite,  is  added  to  n  solution 
containing    the    corresponding    quantity    of    m-phenylem 
diamine.     Aiter  standing   gome   hours   or   adding   sodium 
acetate  and  heating,  the  intermediate  compound   separates 
out  a>  •  granular  mass  having  the  formula — 

dli  !)('  i'JI  |C,Hj.N:N.(    II     MIA, 

It  i<  dissolved  in  water  containing  32  kilos,  of  sodium 
ite,  and  an  amount  of  diazotised  naphthionic  acid, 
oorreaponding  to  10  kilo-,  of  sodium  nitrite  together  with  a 
little  water,  is  slowly  r.dded.  The  formation  of  the  dye-stuff 
is  completed  by  heating,  and  after  salting  out  and  drying, 
it  forms  a  black  powder  easily  soluble  in  hot  water.  It 
has  the  following  formula: — 


nil 
i    1!         N:N.t  5H, 


(XH..): 
X:X.Cll,lI,-,.S03Xa 


I    O.N:, 


A  large  number  of  possible  combinations  are  mentioned 
and  the  colours  they  produce  on  nnmordanted  wool. 
These  are  chiefly  various  shades  of  brown. — T.  A.  L. 


Production     of     Orangi     Colouring     Halters    »r    Dyes. 

T.    K.    Shillito,    London.     From   .1.   1!.   Geigy  and    Co., 
.  Switzerland.      Eng.  Pat.  7SS,  January  i;:.  1  - 

Tiii-k  colouring  matters  arc  produced  by  heating  together 
benzidine  or  its  homologues  and  derivatives  with  p- 
nitrotolueue  sulphonic  acid  in  presence  of  caustic  alkali. 
The  following  substances  may  be  employed  : — Benzidine, 
diamidopbenyltolyl,  tolidine,  benzidine  sulphone,  diamido- 
phenyltolyl  sulphone,  tolidine  sulphone,  diamidodi- 
pheny  lene  oxide,  diainidoditolylene  oxide,  diauiidocarbazol. 
diamidostilbene,  the  ethers  of  diamidodiphenol,  hydroxy- 
diarnidodiphenvl,  hvdroxydianiidophenyltolyl,  and  the 
mono-  and  disulphonic  acids  of  these  compounds.  A 
colouring  matter  which  dyes  unmordanted  cotton  orange 
lined  by  dissolving  14  kilos,  of  sodium  benzidine 
sulphone  disulphonate  and  17  kilos,  of  p-nitrotoluene 
sulphonic  acid  in  100  litres  of  boiling  water,  and  adding 
IS  kilos,  of  caustic  soda  lye  of  40D  B.  The  whole  is  then 
boiled  for  about  half  an  hour,  and  th.  dye-tuff  is  extracted 
by  boiling  with  water,  and  is  salted  oat  from  this  solution. 
It  dissolves  readily  in  water  with  an  orange  colour. 

— T.  A.  L. 


i>i.  of  pm,.  quinone) 
added   to   30   kilos,    ol    .i     odium   bisulpb  ■ 
-[i.  gr.   l-l.     When  the  quinoni    a   completely    dissolved, 
the   mixture   is  allowed   to   stand    foi   several  boon,  and 

after   filtration   is   mixed   with  tted  soluti if 

kilos,    of  potassium    chloride.     The    potassium    salt 

separates  out,  and  can  be  purified  by  recrystallisatioti  from 

limn  bisulphiti  .     I  he  ,>,  be 

employed     as    a    photographic    developer,  and    i- 

particularly  useful     tor    instantaneous   phofa  rraphy,      By 

means  of  suitable  oxidising  agents,  such  a-  nitrons  acid,  it 
can  l'c  .inverted  into  the  corresponding  ^-naphthoquinone 
acid.  By  substituting  sodium  thiosolphate  for 
the  bisulphite,  a  well  characterised  derivativi  of  1.2-di 
bydroxynaphthalene  containing  sulphur  is  produced  as 
follows: — 1-6  kilos,  of  ^-naphthoquinone  are  mixed  with 
In  litre-  of  water,  a   solution  of  2'S  kill  lium    thio- 

sulphate  in  In  litres  of  water  i-  then  added,  ami  subse- 
quently t  kilo-,  of  -jii  p,r  cent,  acetic  acid.  After  filtration, 
the  addition  of  potassium  chloride  precipitates  tin-  potassium 
salt  of  an  acid  having  the  formula  C10H,  OH),(S.SO  K). 
When  the  aqueous  solution  is  treated  with  alkali-  it  turns 
reddish-violet.  <  in  reduction  with  zinc  dust  in  presence  of 
the  mercaptan,  C,0H  (<  >H  SH,  which 
crystallises    from    hot    water    in  The 

sulphonic  acid  group   in  the   1 .2.4-dihydroj  dene 

sulphonic   acid  is   easily   displaced,  and"  by  reacting  on  it 
with  nitrosodimethylaniUne  in  ] in  thiosnlphat 

product  having  the  following  formula  results  : — 


The  quantities  given  for  the  preparation  of  a  dyestuff  of 

this  class  are  : — 27- j  kilos,  of  potassium  (1.2.4)  dihydroxv- 
naphthalene  sulphonate  are  dissolved  together  with  50  kilos, 
of  sodium  thiosulpbate  in  1,500  litres  of  water.  A  con- 
centrated solution  of  :vi  kilos,  of  nitroso-methylbenzylaniline 
-odium  sulphonate  acidified  with  36  kilos,  of  a  33  per  cent, 
acetic  acid  is  then  added  and  the  mixture  is  boiled  until  there 
i-  no  longer  any  increase  in  the  separation  of  the  dyestuff. 
This  is  then  filtered  off  and  dried.     It  g  and  bright 

blue  shades  on  wool  mordanted  with  chromium  salts,  the 
shades  are  fast  to  lulling  and  light,  and  are  said  to  be  even 
superior  to  alizarin  dyestuffs.  The  colouring  matters  can 
also  be  used  for  printing  on  cotton  or  wool. — T.  A.  I.. 


The  Production  or  Manufacture  of  Derivatives  of  Beta- 
naphthohydroquinone  or  Betanaphihoquinone,  and  of 
I  uring  Mailers  therefrom.  H.  E.  Newton,  London. 
From  "The  Farbenfabriken  vonnals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  825,  January  13,  1893. 

Br  acting  with  an  aqueous  solution  of  sulphurous  acid  on 
^-naphthoquinone  it  is  converted  into  1 . 2-dihydroxv- 
naphthalene  (/3-naphthohydroquinone).  If  instead  of  using 
sulphurous  acid,  soluble  acid  sulphites  such  as  sodium 
bisulphite  be  employed,  the  product  of  the  reaction  is 
1 .-  4-dihydroxy  naphthalene  sulphonic  acid.  The  following 
method  is  given  for  the  production  of  this  acid:  — 
10   kilos,   of  ^-naphthoquinone  "  (in  the  form  of  a  paste 


Manufacture  <;/'  Blue  Colo/trim/  Matters.  <  >.  Imray, 
London.  From  "  The  Society  of  Chemical  Industry  in 
Basle,"  Basle,  Switzerland.  Eng.  Pat.  957,  January  16, 
1893. 

These  dyestuffs  are  triphenylmethane  derivative-  and  are 
obtained  by  condensing  mono-methyl-  and  inono-ethyl-o- 
toluidine  with  dichlorobenzaidehyde  and  oxidising  the  leuco 
has  -  so  obtained.  About  60  kilos,  of  methyl-o-toluidine, 
44  kilos,  of  dichlorobenzaidehyde,  60  kilos,  of  alcohol,  and 
25  kilos,  of  sulphuric  acid  are  heated  for  24  hours  on  the 
water-bath  in  an  enamelled  vessel.  The  mixture  is  then 
saturated  with  soda  lye,  distilled  with  steam,  and  the  leuco 
base  remaining  behind  is  washed  and  dried.  In  order  to 
convert  it  into  a  colouring  matter  30  kilos,  are  dissolved  in 
400  kilos,  of  hydrochloric  acid  and  1,500  litres  of  water 
and  oxidised  by  means  of  lead  peroxide  paste.  The 
colouring  matter  is  then  precipitated  as  zinc  chloride  double 
salt,  and  can  be  purified  by  re-dissolving  in  water.  The 
shades  produced  on  wool  and  silk,  or  on  cotton  mor- 
danted with  tannin  and  tartar  emetic,  are  greenish-bine  of 
great  intensity. — T.  A.  L. 
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Manvfacturt  of  Monosulphonated  Anthracene  Aeid  by  the 
!  Sulphonation  of  Anthracene.  J.  Iinray,  London. 
From  "La  Soei6te  Anonyme  des  Matieres  Colorantes 
et  Produits  Chimiques  de  St.  Denis  "and  Dr.  Chapius, 
Paris,  France.  Eng.  Pat.  1280,  Januarj  20,  1893. 
Tin  only  method  hitherto  known  for  the  production  of  a 
monosulphonic  acid  of  anthracene  was  by  reducing  the 
sodium  salt  of  anthraquinone  sulphonic  acid.  By  sulpho- 
nating  anthracene  with  sulphuric  acid  of  G6°  B.  at  100°  C. 
only  disulphonic  acids  are  obtained,  whereas  by  using  an 
acid  of  53  or  54"  B.  up  to  Go  per  cent,  of  the  anthracene 
employed  is  converted  into  monosulphonic  acid.  At  the 
same  time  a  small  quantity  of  anthracene  is  uuattaeked,  and 
the  a-,  3  ■,  and  7-disulphouic  acids  are  also  produced.  The 
method  of  preparation  is  as  follows  : — 100  kilos,  of  pure 
anthracene  and  200  kilos,  of  sulphuric  acid  of  53°  B.  are 
heated  for  several  hours  to  I20c  —  135°C.  until  the  anthracene 
has  disappeared.  The  melt  is  then  poured  into  1,000  litres 
of  boiling  water,  neutralised  with  sodium  carbonate,  and 
left  to  crystallise.  The  sodium  salt  is  very  sparingly  soluble 
in  cold  water  and  separates  out  almost  completely.  The 
properties  of  the  salts  of  the  aeid  thus  produced  are 
identical  with  those  of  the  acid  obtained  by  reducing 
anthraquinone  sodium  sulphonate.  By  oxidising  the  aeid 
with  chromic  or  nitric  acid  it  is  converted  into  authra- 
quinone  monosulphonic  acid,  which,  on  fusion  with  soda, 
em  es  an  almost  quantitative  yield  of  alizarin.  The  mother- 
liquor  obtained  as  above,  after  separating  the  monosulphonic 
acid,  contains  disulphonic  acids.  Certain  of  these,  when 
heated  under  pressure  with  hydrochloric  aeid,  are  hydro- 
lysed,  yielding  anthracene  monosulphonic  acid  or  anthracene, 
whilst  the  o-  and  /3-anthracene  disulphonic  acids  are  not 
acted  on.  A  small  quantity  of  •y-disulphonic  acid  is  also 
produced.  These  acids  are  converted  into  their  barium 
salts,  and  the  salt  of  the  /3-acid  can  be  extracted  by  means 
of  hot  water.  This  acid,  which  hitherto  has  not  been 
described,  gives  a  barium  salt  having  the  composition 
CuH8(SO;1):Ba4H20,  soluble  in  water  at  100°  C.  A  litre 
of  cold  water  dissolves  9  grms.,  and  when  dried  in  a  desic- 
cator it  loses  2H20.  When  heated  to  110°— 120°  C.  it 
loses  411,0,  but  absorbs  2ELO  on  exposure  to  the  air.  The 
sodium,  calcium,  and  magnesium  salts  are  easily  soluble, 
the  lead  salt  is  sparingly  so.  The  acid,  when  oxidised  by 
nitric  or  chromic  acid,  gives  anthraquinone-/8-disulphonie 
acid,  which,  on  fusion,  yields  pure  anthrapurpurin,  giving 
a  tri-acetyl  derivative  melting  at  222°  C. — T.  A.  L. 


The  Manufacture  or  Production  ofAzo  Colouring  Hatters. 
H.  E.  Newton,  London.  From  "The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  1851,  January  27,  1893. 
Colouring  matters  which  produce  dark  or  black  shades 
on  unmordanted  wool  are  chiefly  obtained  by  combining  the 
sulphonic  acids  of  a  diazotised  amido-azo  compound  with 
naphthols,  dihydroxynaphthalenes  or  their  sulphonic  acids, 
m-phenylene  diamine,  its  alky]  or  phenyl  derivatives,  o-  or 
3-naphthylamine  or  with  their  alky]  derivatives.  In  place 
of  these  it  is  proposed  to  use,  according  to  the  present 
specification,  the  a-naphthylamine  sulphonic  acid  ( 1 . 8) 
C'h.Hj.XHo.SOjH.  The  colouring  matters  are  said  to 
produce  deep  shades  on  unmordanted  wool  from  a  neutral 
or  weak  acetic  acid  bath,  and,  in  the  case  of  those  produced 
from  amido-azo  monosulphonic  acids,  to  absolutely  withstand 
fulling.— T.  A.  L. 


Manufacture  of  a  New  Amidonaphthol  disulphonic  Acid. 

C.  D.  Abel,  London.     From  "The   Actien  Gesellschaft 

fur  Anilin  Fabrikation,"   Berlin,   Germany.     Eng.    Pat. 

2984,  February  10,  1893. 

This   acid,  which   is    described    as    a    disulphonic    acid    of 

1 . 8-amidonaphthol,  is   produced  from  the  a-naphthylamine 

disulphonic  acid  of  Ger.  Pat.   40,571   by  conversion   into 

a-naphthylamiue  trisulphonic  acid  and   subsequent  removal 

of  one  sulphonic  acid  group  by  fusion  with  caustic  alkalis. 

One  kiln,  of  th  ■  sodium  salt  of  a-naphthylamine  disulphonic 


acid  is  heated  on  the  water-bath  with  3  kilos,  of  fuming 
sulphuric  acid  (containing  23  per  cent,  of  S03)  until  a 
sample  diluted  with  water  and  treated  with  nitrite  no  longer 
gives  a  colour  with  phenols.  The  melt  is  then  poured  into 
water  and  converted  into  the  lime  or  sodium  salt.  The 
neutral  and  acid  sodium  salts  of  the  a-naphthylamine 
trisulphonic  acid,  as  well  as  the  free  acid,  are  very  easily 
soluble  in  water,  and  the  alkaline  solutions  have  a  fine 
yellowish-green  fluorescence.  In  order  to  carry  out  the 
fusion,  1  kilo,  of  the  sodium  salt  is  fused  with  about 
3  kilos,  of  caustic  potash  and  some  water  in  an  open  or 
closed  vessel  at  170° — 220°  C.  until  a  sample  diluted  with 
water  no  longer  shows  the  characteristic  fluorescence  of 
the  a-naphthylamine  trisulphonic  acid.  The  melt  is  then 
dissolved  in  water  and  hydrochloric  acid,  and  the  acid 
sodium  salt  of  the  new  amidonaphthol  disulphonic  aeid 
precipitates  from  the  solution  on  cooling.  The  new  acid 
is  readily  soluble  in  hot  or  cold  water,  yields  no  diazo 
compound,  and  gives  a  dark  green  solution  with  ferric 
chloride.  It  combines  with  diazo  or  tetrazo  compounds 
to  form  valuable  dyestuffs,  and  differs  from  the  isomeric 
acid  of  Eng.  Pat.  13",443  of  1890  (this  Journal,  1891,  760) 
in  only  combining  with  one  molecule  of  a  diazo  compound. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Unsymmetrical  Di- 

amido  Bases,  and  of  Colouring  Matters  therefrom. 
J.  C.  L.  Durand,  E.  Huguenin,  and  A.  J.  J.  d'Andiran, 
Basle,  Switzerland.     Eng.  Pat.  20,301,  October  27,  1893. 

Tins  is  an  extension  of  Eng.  Pat.  12,704  of  1893  (this 
Journal,  1893,  824),  and  describes  the  formation  of  a 
condensation  product  by  heating  together  formaldehyde, 
tolidine,  or  dianisidine,  and  the  basic  hydrochloride  of 
m-  or  p-phenylene  diamine.  If  dianisidine  and  m-phcnyleue 
diamine  be  employed,  the  resulting  compound  has  the 
formula — 

OCH3 

I  ,  OCH3 

/NH.C^.C.H   / 
CH.,<  \\'l 

"^NH.CVtL.Xir, 


•Nil, 


The  process  is  carried  out  in  a  similar  manner  to  that 
already  described,  and  the  base  when  separated  is  slightly 
soluble  in  hot  alcohol  and  benzene,  but  insoluble  in  ether. 
The  hydrochloride  and  sulphate  are  readily  soluble  in 
water.  The  nitrite  required  for  diazotising  it  corresponds 
to  two  amido  groups,  and  the  method  for  employing  it  in 
the  production  of  colouring  matters  is  similar  to  that 
described  in  the  first-named  patent.  The  condensation 
product  now  described  gives  a  greenish-blue  cotton  colour- 
ing matter  with  a-naphthol-p-sulphoDic  acid,  whereas  the 
condensation  products  described  in  the  earlier  specifications 
gave  reddish-blue  dyes  with  this  component.— T.  A.  L. 


Y.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc. 

A>  lion  of  Nitric  and  Nitrons  Acids  on  Silk.    L.  A'ignon 
and  P.  Lisley.     Romen's  Journal,  1893,  5. 

When  silk  is  immersed  in  nitric  acid  of  sp.  gr.  1' 133  at  45 
for  one  minute  it  becomes  coloured  yellow,  and  the  colour 
is  fast  to  light  and  air.  Nitric  acid  when  pure  does  not 
produce  this  effect,  but  only  after  the  addition  of  some 
nitrite.  The  coloured  silk  takes  up  base  from  alkaline 
solutions  and  the  colour  becomes  darker.  A  fugitive  yellow 
is  produced  by  an  acidified  solution  of  nitrite,  but  is  rendered 
fast  by  the  addition  of  nitric  acid.  The  yellow  colour  is 
bleached  by  a  strong  acid  solution  of  "  tin  salt." — A.  K.  M. 
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The    Manufacture    of   India-rubber     Waterproof   Cloth. 

I     I 1.  "u  eber.     Zeits.  ang.  Chem.  1899  [81   .  88. 
\  i  ri  lit tli-  reliable  information  on  this  important  branch  of 
the  india-rubber  industr]  it  i>>  be  obtained  from  the  various 
hooks  published  on  this  subject.    This  is  largely  doe  to  the 
fact  thai  india  rubber  manufacturers  maintain  the  strictest 
\  with  regard  to  the  materials,  machines, and  working 
methods  employed.      K  h  very  doubtful  whether  all  the 
I  proof  manufacturers  combmed  could  point  out  a  single 
•  worth]  of  the  name.    On  questions  regarding  the 
nature  and  ohemioal  capabilities   of    india-rubber,  which 
linli  will  play  an  important  part  in  the  future  develop- 
ment  of   this   industry,  the    manufacturers  are    woefully 
ignorant. 

of  the  raw  materials  employed  in  this  industry,  india- 
rubber  is  of  course  the  most  important,  Pars'  rubber  being 
used  almost  exclusively.  Of  late  years  "  recovered  rubber  " 
is  used  in  considerable  quantities  along  with  fresh  rub 
This  recovered  rubber  is  obtained  by  boiling  cuttings  from 
waterproof  cloth  with  dilute  hydrochloric  acid,  whereby  the 
cloth  is  destroyed,  thin  Buns  of  "  proofing"  remaining 
behind,  which  are  then  washed  and  subsequently  dried. 
India-rubber  substitutes,  obtained  by  treating  colza  oil  with 
sulphur  monoohloride,  or  by  boiling  castor  oil  with  sulphur, 
are  also  largely  employed.  Free  oil  and  free  fatty  acids. 
which  tln-se  substitutes  may  contain  if  not  carefully  pre- 
pared, are  apt  to  act  upon  the  india-rubber  most  injuriously. 
The  mineral  substances  added  for  weighting  cr  colouring 
the  proofing  are  safe  if  the"  arc  insoluble  in  water  and  do 
not  contain  any  oxides  capable  of  acting  as  oxygen  Carriers. 
\-  solvents  for  the  india-rubber,  petroleum  benzine  and  a 
mixture  of  toluene,  xylene,  and  cumene  arc  almost  exclu- 
sively used.  Neither  of  these  solvents  should  contain  any 
fractions  boiling  above  Uo  C.  The  vulcanising  agents  are 
sulphur  and  sulphur  niouocbloride.  Fawsitt's  autimony 
iodide  has  not  been  much  used  so  far  ;  its  practical  advan- 
tages seem  as  doubtful  yet,  as  its  vulcanising  action  appears 
mysterious.  Adulteration  of  sulphur  is  practically  an  un- 
known thing:  if  suspected,  its  solubility  in  carbon  bisulphide 
readily  affords  the  desired  information.  Sulphur  mono- 
chloride  may  contain  large  quantities  of  free  sulphur  and 
also  sulphur  bichloride.  Hoth  these  impurities  are  liable 
to  cause  trouble  in  the  vulcanising  process.  Sulphur 
monoohloride  should  therefore  always  be  analysed  before 
use.  This  is  done  by  determining  its  percentage  of 
chlorine,  of  which  the  monochloride  contains  S2'6,  the 
bichloride  OS -9  per  cent.,  so  that  the  presence  of  3  per  cent, 
of  bichloride  in  a  sample  of  monochloride  can  be  easily 
detected,  and  this  quantity  is  considered  unobjectionable. 
The  analysis  is  carried  out  by  filling  a  small  glass  stoppered 
bottle  with  the  monochloride  and  weighing  it.  From  20  to 
:tn  grms.  of  this  monochloride  are  then  poured  off  into  a 
.  tlask  containing  about  500  cc.  of  water,  and  decom- 
position is  effected  by  shaking  the  bottle  vigorously  for 
some  minutes.  The  weight  of  tbe  decomposed  monochloride 
is  found  by  subsequently  weighing  the  small  bottle.  The 
monochloride  being  decomposed,  the  flask  is  warmed  on  the 
water-bath,  and  for  every  grm.  of  decomposed  monochloride 
I  cc.  of  nitric  acid  (1*42)  is  added,  the  flask  well  shaken, 
cooled,  and  then  filled  up  to  the  mark  with  water.  In  the 
solution  so  obtained  the  chlorine  is  then  determined  gravi- 
metricaliy  or  volumetric-ally.  The  following  analyses  were 
made  in  this  manner  : — 

I,    Used     82-88     grms.     of     s,( '1;  :    carefully    purified 
specimen. 

After  decomposition  oxidised  with  23  cc.  of  HXi  > ,. 

.50  cc.   of  filtrate  yield   2-4:28  grms.  AgCl  =  0-601 
grms.  CI. 

Total  t'l  =  O'GOl        80  =  12-02  grms.  =  52 -53 per 
cent,  (calcul.  52 -6"). 

The  sample  contains  99-SO  per  cent,  of  SjCU 
II.  Used  24  •  39  grms.  of  St  l_.     Reddish  amber-coloured 
liquid. 

After  decomposition  oxidised  with  24  cc.  of  HX< ' 

50  ee.  of  filtrate  yield  2  224    grms.    AgCl  =  0-550 
grms.  CL 

Total  CI  11  -00  grms.  =  45  ■  10  per  cent. 

The  sample  therefore  contains  /??'?  ''er  ceu''  *-'  ■* 
I  1**1  per  cent.  S. 


III.  I  sed   80*74    gn 
oral 

Aftei  d< 

ec.  of  Bltrate  yield    - 

grin-.  (   I. 
Total  CI  1I'2I  gnu-.        ,'.i  ■  :  pi 

The  sample  therefore  ( I 

r  1 10*41  pi 

In  connection  with  chloride  ol  sulphur,  ilphide 

must  be  mentioned,  which   should 

It    contains  generally   somi  Iphur,   but   seldom  in 

.■liable  quantities,       I  smell 

of    the    commercial    bisulphide    seems    to    :  two 

different  substances,  the  co  •  which  is  not  kn- 

The  iron  drums  in  which  the  bisulphide  is  stored  frequently 
contain  water,  which  must  be  carefully  kept  out  of  the 
els  in  which  the  bisulphide  is  mixed  with  the  chloride 
of  sulphur.  The  safest  plan  is  to  keep  the  bisulphide  in 
Storage  tanks  containing  a  quantity  of  burnt  lime,  as  in  this 
manner  the  bisulphide  is  always  perfectly  dry,  and  at  the 
same  time  most  of  the  objectionable  impurities  ar.-  retained 
by  the  lime.  Amongst  the  raw  material-  for  the  w  il 
proofing  industry,  also  the  textile  fabrics  must  hi 
as  thej  occasionally  contain  impurities  which  cause  the 
deterioration  of  the  india-rubber  coating  upon  thesi 
Best  known  in  this  respect  arc  oils  and  tree  fatty  acids  in 
cloth,  and  as  a  rule  cloth  containing  more  than  2  per  cent, 
of  either  of  them  i-  considered  dangerous.  Much  more 
objectionable,  however,  is  the  presence  of  copper  and 
manganese  compounds  in  a  cloth,  exceedingly  small 
quantities  of  which  show  a  mosl  destructive  effect  upon 
the  india-rubber  coatings.  It  is  remarkable  that  of  the 
numerous  colouring  matters,  Bismarck  brown  is  the  only 
one  which  is  detrimental  to  india-rubber. 

The  compounds  mixed  with  the  india-rubber  in  the  pre- 
paration of  tbe  india-rubber  "dough  "  arc  exceedingly  varied, 
but  no  chemical  considerations  of  any  kind  enter  into  their 
■tion.  The  textile  fabrics,  after  having  received  a  suffi- 
cient number  of  coatings,  are  vulcanised  either  by  the  cold 
or  by  the  hot  process.  In  the  first  case  the  vulval:  - 
agent  employed  is  a  solution  of  sulphur  monochloride  in 
carbon  bisulphide.  The  concentration  of  this  solution  is 
generally  stated  much  too  high  ■  it  is  used  containing  from 
0*5  to  3  per  cent,  of  sulphur  monochloride.  Equally  un- 
reliable are  the  statement-  regarding  the  amount  of  sulphur 
taken  up  by  the  india-rubber,  and  the  temperature  required 
in  the  hot  vulcanising  processes.  It  is,  however,  certain 
that  the  quantity  of  sulphur  added  to  the  india-rubber  is 
always  in  excess  of  the  quantity  entering  into  combination 
with  it.  The  vulcanising  temperature  is  occasionally  given 
as  low  as  210"  F.  This  is  obviously  erroneous,  being 
considerably  below  the  melting  point  of  sulphur.  The 
vulcanising  temperature  should  therefore  not  be  less  than 
I-'.,  and  it  is  certainly  preferable  to  vulcanise  at  a 
higher  temperature  than  this.  The  higher  the  temperature 
employed  the  shorter  is  the  time  required  for  vulcanisation. 
Using  6  per  cent,  of  sulphur  at  260  I'..  the  vulcanisation  is 
complete  in  two  hours. — C.  <  >.  V7. 


PATENTS, 

Improvements  in  Ihi   Manufacture  of  Linoleum,  A 

{icon,  (ind  other  similar  Floor  Cloths,  and  in  th< 
employed  in   such  Manufacture.     J.  S.  Farmer.  - 
and   H.    I..  Storw   and    I.    II.    Storey,   Lancaster 
Pat.  23.9S3,  December  29,  1892. 
A  holler  is  prepared  containing  grooves  corresponding  to 
the    fiDe  lines  and   narrow   -paces    in  a   pattern   or 
The  grooves  are  filled  with  the  material  of  which  the  floor- 
cloth is  made,  and  the  contents  of  the  grooves  are  dis 
on  to   the  foundation  fabric  of  the  cloth 
blocks   are  then   placed    in  their  proper  positions,  and  by 
means  of  pressure  tbe  mat.  rial  discharged  from  the  grooves 
is  squeezed  and  caused    to   till  up   the   inters*      - 
the  solid  colour  pieces. — I!.  B.  1!. 
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sments    in    the   Treatment  of    Cotton    Cloths  jor 
II.    1\.    Newton,  London.      Prom 
K.  de   Haen,   List  vor  Hanover,   Germany.     Eng.   Pat. 
1770,  January  26,  1893. 

tton  cloths  used  for  filtering  arid  liquids  in  filter 
■  are  rapidly  destroyed.  Wool  is  toi  expensive  to  be 
commonly  employed  for  this  purpose.  Nitrated  cellulose 
withstands  the  action  of  acids  much  better  than  cotton, 
but  the  ordinary  methods  of  nitration  do  not  yield  a  suitable 
product.  The  patentee  proposes  to  modify  the  nitrating 
..thus: — The  cotton  is  immersed  in  cold  nitric  acid 
at  40° — 50'  B.  for  one  hour,  then  steeped  in  cold  sulphuric 
acid  02:— 68°  B.  for  one  hour,  and  well  washed.  The  material 
thus  prepared  withstands  the  action  of  all  acids,  and  is 
even  more  durable  than  the  woollen  material  sometimes 
employed  for  filtering  purposes. — R.  B.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Wash- 
ing  Wool  anil  other  Fibres.  V.  Kelly,  Cross  Hills, 
Yorks.  Eng.  l'at.  1897.  January  28,  1893. 
Tin.  water  or  other  washing  liquid  is  stored  in  tanks,  and 
drawn  off  as  required  into  a  cistern,  which  contains  within 
it  a  -mailer  cistern.  This  inner  vessel  has  perforated  sides 
and  bottom,  and  there  is  a  clear  space  all  round  the  sides 
and  underneath  it.  The  material  is  placed  in  the  smallei 
cistern,  and  the  liquid  allowed  to  flow  from  the  storage  tank 
into  the  space  between  the  two  cisterns,  whence  it  flows 
through  the  perforations  and  saturates  the  fibre.  Within 
the  smaller  cistern  a  plate  is  caused  to  alternately  rise  and 
fall.  On  falling  it  presses  on  the  fibre,  squeezing  the 
liquid  from  it,  and  on  the  motion  being  reversed  the  pressure 
is  released,  and  the  liquid  flows  again  through  the  perfora- 
tions and  saturates  the  fibre.  The  reciprocating  motion  of 
the  plate  is  continued  until  the  washing  is  complete. 

— R.  B.  B. 


Improvements    relating  to  the   Treatment  of  Fabrics  nod 
other   Stuff's  for  the  Purpose  of  Obtaining   a  Substitute 
for    Ornamented  Leather,    Tapestry,   Brocade,  Embroi- 
dery, and  the  Like.     H.  H.  Lake,  London.     From  the 
l'ratelli  Mora,  Milan,  Italy.     Eng.  Pat.    16,98'),  Septem- 
ber 9,  1893. 
Tiif.  materials  employed  are   steeped  in   water,  dried,   and 
then  coated  with  some  preparation  of  a  farinaceous,  gummy 
or  oleaginous  nature.     This  coating  may  consist   of  starch, 
gum  arahic,  fish  glue,  boiled  oil,  or  other  substance,  either 
alone  or  mixed  with  sawdust,  bran,  &c.     The  coating  is 
applied  by  hand  or  by  immersing  the  fabric   in  a  hath  con- 
taining the  necessary  ingredients.    After  drying  the  material 
is  "satined"   if  a  polished  surface  is  required.     It  may  then 
be  embossed  by  engraved   rollers  or  with  hand  stamps,  and 
finally  is  coloured,  bronzed,  gilded,  &c,  as  required. 

— E.  B.  II. 


YI -DYEING,  CALICO  PRINTING-,  PAPER- 
STAINING,  AND  BLEACHING. 

Some  Properties  of  Lead   Oxides.     A.  Bonnet.    Comptes 

rend.  1893,  117,  518—519. 
When  cotton  is  mordanted  in  an  alkaline  plumbate,  and 
well  washed,  the  fibre  become-  charged  with  the  puce  oxide 
of  lead.  The  oxidising  power  of  this  body  causes  the 
destruction,  more  or  less,  of  the  fibre.  A  similar  di 
tion  takes  place  when  plumbites  are  used,  without  the 
inconvenience  of  oxidation,  and  the  white  oxide  plays  a 
part  in  a  series  of  other  reactions.  Mordanted  cotton 
immersed  in  baths  of  logwood,  sumac,  &c,  immediately 
forms,  especially  with  heat,  a  coloured  lake,  black  with 
logwood,  yellow-green  witli  sumac.  It  is  also  possible  with 
tin-  mordant   to  deposit   on   a  fabric   most  of  the   metallic 


oxides  by  employing  suitable  baths.  Gold,  silver,  mercury, 
vanadium,  manganese,  chromium,  iron,  cobalt,  nickel,  and 
zinc  give  characteristic  reactions  if  solutions  of  neutral 
salts  be  used.  These  reactions  are  so  marked  that,  for 
example,  it  is  sufficient  to  use  a  bath  of  permanganate  of 
potash  containing  0'25  grin,  of  the  salt  per  litre,  to  obtain 
at  80°  or  90°  a  very  dark  deposit  of  hinoxide  of  manganese. 
1  i  ices  of  vanadium  in  an  ammoniacal  chloride  solution  are 
at  once  detected. 

This  displacement  of  the  oxides  is  explained  by  the 
formation  of  salts  of  lead  soluble  by  heating.  In  the  same 
manner  the  chlorides  of  iron,  cobalt,  nickel,  and  chromium 
decompose  with  heat,  depositing  upon  the  material  the 
corresponding  oxide ;  at  the  same  time  a  chloride  of  lead  is 
formed  in  the  bath  which  is  soluble  with  heat,  but  is 
precipitated  on  cooling. — D.  E.  J. 


Indigo  Salt,  a  New  Preparation  for  the  Dyeing  of  Indigo 
on  Cotton.     E.  Fischer.     Chem.  Zeit.  1893,17,  1069. 

Ttik  indigo  blue  thus  produced  is  stated  to  be  brighter  and 
much  faster  to  soap  and  rubbing  than  ordinary  indigo  prints. 
Its  use  for  discharge  styles  also  possesses  material 
advantages  over  the  ordinary  indigo.  (This  Journal,  1893, 
908  and  988).— C.  <  >.  W. 


PATENTS. 


Process  for    Bleaching   Raw    Starch,    Starch    Gum,    and 

Solutions  thereof  by  Treatment  with  Chlorine  and  Ozone 

combined.      Siemens,   Bros.,   and   Co.,    London.      From 

Siemens  and   Halske,  Berlin,  Germany.     Eng.  Pat.  2597, 

February  6,  1893. 

The  raw  starch   is  made  into  an  emulsion  with  water,  and 

subjected  to  the  action  of  currents  of  chlorine  and  ozone, 

either  simultaneously,  or  the  treatment   with  chlorine  may 

precede  that  with  ozone.     The  bleached  starch  may  then 

be  converted  into  starch  gum  by  well-known  processes. 

Or  the  gum  may  be  first  produced  from  starch  and  then 
bleached  in  a  similar  manner. 

The  chlorine  may  be  employed  in  aqueous  solution  instead 
of  in  the  gaseous  state. — R.  B.  B. 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Synthetic    Formation   of  Citric   Acid   by   Fermentation   of 

Glucose.     I .'.  Wehmer.     Comptes  rend,  117,  332. 

.sVe  under  XX.,  page  57. 


Action    of  ( 'ertain    Metals   on    Acid    Solutions   of  their 
Chlon',bs.       A.  Ditte   and    R.    Metzner.     Comptes  rend, 


1893,117,  691. 


Si  e  under  XL,  page  43. 


The  Production  of  various  Carbides.     O.  Muhlbauser. 

Dingl.  po'lyt.  J.  1893,  289,  164—168. 

Fifteen  elements  are  known  to  form  carbides.     Of  these 

the   following    are  metallic :  K,  Ca,  Ba,  Fe,  Mn,  Cr,  IX  ; 

while  the  non-metallic  are  H,  CI,  Br,  I,  O,  S,  N,  B,  Si. 

The  most  noteworthy  of  the  metallic  carbides  are  the 
under-mentioned  :  — 

Potassium  carbide,  EX.,  is  prepared  by  passing  acetylene 
over  fused  potassium.  It  is  also  found  as  a  by-product  in 
the  manufacture  of  potassium. 

Calcium  carbide,  CaCj,  is  formed  by  heating  a  mixture 
of  calcium,  zinc,  and  carbon  to  a  white  heat,  or  by  heating 
calcium   carbonate    with  magnesium  and  carbon.     Barium 
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t-nri-  ired  in  ,i  "i.iiiii.'i  analogous  to  that  b)    ■ 

the  calcium  compound  is  prepared.  AU  these  carbides  havi 
the  property  of  evolving  acetylene  when  treated  with  water. 

Iron  carbide  has  not  hitherto  been  allotted  a  definite 
formula,  aa  the  amount  of  carbon  which  iron  is  capable  of 

taking  up  depends  on  various  i ilitimi-.     The   maximum 

amount  may  be  taken  as  4-6  per  cent,  of  carbon,  li  is 
worth]  of  remark  that  the  substance  used  by  I  astner  in 
ilu-  preparation  of  sodium  appears  to  be  an  iron  carbide. 

Manganese  carbidi  has  been  investigated  by  Wahl  and 
Qtfjcjn  and  by  Moissan.  The  former  ascribe  to  it  the 
formnla  Mn.C.  while  the  latter  has  prepared  bodies  with  a 
oontent  of  carbon  ranging  from  6' S  to  14-(!  per  cent,  by 
means  o(  the  electric  furna 

Chromium  carbide,  oontaining  carbon  varying  from  8'  6 
to  11*9  per  cent  "i  C,  has  been  prepared  by  Moissan  by 
the  same  means. 

lun  carbidt  with!  to    13  per  cent,  of  C  has  also 
btained  by  the  same  investigator. 
Carbides    of    the    non-metallic    elements    which    claim 
comment  at 

Sulphur  carbide  (carbon  disulphide)  which  can  be 
obtained  in  a  manner  different  from  that  in  which  it  is 
manufactured,  \  iz.,  by  heating  a  mixture  of  calcium  sulphate 
and  carbon  in  the  electric  furnace.  The  following  reaction 
i-  said  to  occur  SCaCj  l  CSj  •   sCO. 

Boron  carbide  is  obtained  by  heating  a  mixture  of  boric 
anhydride  with  excess  of  carbon  in  an  electric  furnace. 
The  progress  of  the  reaction  is  distinguished  by  the  follow- 
ing stages.  The  mass  softens  and  decomposition  sets  in 
with  the  evolution  of  carbon  monoxide,  which  causes  the 
formation  of  bubbles  in  the  charge  until  the  whole  of  the 
boron  is  converted  into  carbide.  On  cooling,  the  borou 
carbide  is  found  in  rounded  masses  of  metallic  lustre,  em- 
bedded in  the  excess  of  carbon.  In  order  to  separate  it 
from  its  matrix,  the  whole  product  is  powdered  and  heated 
to  dull  redness  in  a  stream  of  oxygen  by  which  means  tie 
whole  of  the  tree  carbon  and  a  part  of  that  combined  with 
the  boron,  are  oxidised.  The  residue  is  powdered  and  treated 
successively  with  caustic  soda,  water  and  hydrochloric  acid. 
A  powder  having  the  appearance  of  graphite,  and  like  that 
substance  possessing  the  property  of  staining  the  fingers,  is 
obi  lined.  On  heating,  the  boron  carbide  becomes  spongy 
and  plastic,  and  on  further  heating,  fuses.  It  can  only  with 
difficulty  be  burnt  in  oxygen,  but  is  readily  oxidised  by  lead 
chromatc.  It  has  the  composition  indicated  by  the  formula 
BC.  On  fusion  with  sodium  carbonate  it  yields  sodium 
borate  and  carbon  dioxide. 

Silicon  carbide  is  produced  when  a  mixture  of  sand, 
carbon,  and  common  salt  is  heated  in  the  electric  furnace. 
The  charge,  consisting  of  equal  parts  of  sand  and  carbon 
with  a  little  salt,  is  introduced  into  the  furnace  and  con- 
nection between  the  electrodes  made  by  a  layer  of  powdered 
carbon,  the  whole  being  then  covered  with  a  further  quantity 
of  the  mixture.  During  the  reaction,  evolution  of  gas  takes 
place,  and  on  its  cessation  the  reduction  may  be  considered 
complete,  t  >n  examining  the  contents  of  the  furnace  it  is 
found  that  the  carbon  core  which  serves  to  connect  one 
electrode  with  the  other,  has  suffered  no  change,  but  that 
there  is  a  zone  immediately  surrounding  the  path  of  the 
current  consisting  of  a  shining  black  crystalline  mass 
disposed  radially,  containing  about  G6  per  cent,  of  free 
carbon  and  33  per  cent,  of  silicon  carbide.  The  free  carbon 
is  distinctly  graphitic,  staining  the  fingers,  -xc.  The  com- 
position of  the  silicon  carbide  separated  from  this  matrix  is 
as  follows  :— Silicon,  68-26;  carbon,  3049;  ferric  oxide, 
0-77  ;  lime,  0'48  per  cent. 

In  order  to  separate  silicon  carbide  from  admixed  graphite, 
it  is  heated  to  redness  iu  a  stream  of  oxygen.  The  properties 
of  the  substance  obtained  in  this  zone  of  the  reaction  are 
almost  identical  with  those  of  that  formed  in  the  zone 
immediately  exterior  to  it,  the  only  difference  consisting  in 
small  variations  in  optical  behaviour.  The  main  product  of 
the  reaction  occurs,  as  already  stated,  immediately  exterior 
to  the  zone  of  mixed  carbide  and  free  carbon.  The  crystals, 
which  have  a  greenish  tinge,  are  disposed  radially  to  the 


electrodes  of  the  furnace     A    sample  analysed   had  the 

folio*1  Inj ipositiou     -Sili  on,    <  -j  -  r  i  > ;  . 

ferric  oxide  and  alumina.  0*03  ;  magnesia,  0*  I]  pel 

The  purification  of  the  •  arbidi    i*    ffecti  d   I 
i  i. m   with  hydrochloric  acid,  dil  ,  and 

The  dried  powder  is  heated  to  dull  rednesf 
ii  of  oxygen  for  an  hour,  and  the  i  ated  with 

hydrofluoric   acid   together   with   a   little  acid, 

« lei  i        d   appros  im  The  subsl 

thus  purified  has  tin-  composition  :— Silicon,  69*10;  cai 
30*20;  ferric  oxide  and  alumina,  0*46;  lime,  0*1S  per 
cent.;  and  corresponds  fairly  well  with  the  formula  i  Si 
which  requires  70  per  cent,  of  silicon  and  80  per  cent,  ol 
carbon.  When  pare  carbon  and  silica  are  used,  coloui 
crystals  are  ,, leaned,  but  with  the  usual  materials  enough 
iron  is  present  to  give  the  crystals  a  greenish  orgreeniah- 
yellow  colour.  Silicon  carbide  is  not  si  nsiblj  soluble  in 
any  acid,  nor  is  it  appreciably  attacked  by  dilute  solutions 
of  the  alkalis  hut  is  decomposed  by  fusion  with  sodium 
carbonate  or  caustic  soda,  sodium  silicate  being  formed  and 
the  casbon  set  free  in  a  condition  in  which  it  eventually 
takes  fire,  leaving  the  melt  while.  Silicon  carbidi-  has  tie- 
curious  property  of  remaining  suspended  in  water  for 
mouths  when  finely  powdered,  but  it  is  precipitated  bv  the 
addition  of  an  acid   ..r   a   salt.     The   zone  exterior   to  that 

.uniug  the  crystals  of  silicon  carbid  ,  is;-  of  a  D 

of  particles  of  the  same  size  as  the  original  grains  of  sand. 
These  particles  have  a  similar  composition  to  the  silicon 
carbide  already  described,  and  can  be  purified  in  the  same 
way  but  arc  much  softer  and  can  he  readily  powdered.  An 
analysis  of  this  variety  is  as  follows: — Silicon,  65-42; 
carbon,  27-93  ;  ferric  oxide  and  alumina,  5*09  ;  lime,  0  38  ; 
magnesia,  0-21  percent. 

It  appears  i. ,  be  identical  with  a  substance  prepared  by 
Schiitzenberger  and  is  the  amorphous- variety  of  silicon 
carbide  formed  at  a  lower  temperature  than  that  which  is 
cr\  stalline. 

Crystalline  silicon  carbide  is  now  an  article  of  commerce 
under  the  name  "  Carborundun,"  and  seeing  that  in  hard- 
ness it  is  but  little  inferior  to  the  diamond  it  is  not  surprising 
that  it  has  been  already  adopted  for  grinding  and  polishing 
purposes. — B.  B. 


Hyponitrous  acid,    A.Thum.     Monatsh.    Chem.  1893,  14, 
294. 

Hvi'iiMTRnis  acid  II.,*v:0.:  is  obtained  by  the  reduction  of 
nitrite  of  soda  by  sodium  or  ferrous  hydrate.  The  reaction 
proceeds  in  the  following  manner  : — 

I. 

Xa         OHH         O.  110s 

+  +        >NNa  =         >XXa  +  2Xa(OH) 

Xa        OHH         0/  HCK 

II. 
2(HO)2XNa  =  OjNjNa,  +  2lU  I 


III. 
(HO):XXa  =  IL.NOH 


XaOH 


Excess  of  the  reducing  agent  should  be  avoided,  as  it 
proves  detrimental  to  the  yield  of  hyponitrous  acid.  If 
instead  of  sodium,  ferrous  hydrate  be  employed  as  the 
reducing  agent,  also  smaller  yields  are  obtained.  Anhy- 
drous hyponitrous  acid  cannot  be  obtained  by  decomposing 
dry  hyponitrite  of  silver  by  means  of  sulphuretted  hydi 
owing  to  the  liability  of  this  acid  to  explode  spontaneously 
even  at  very  low  temperatures.  Solutions  of  the  acid  are, 
however,  easily  obtained  by  decomposing  the  silver  salt 
by  means  of  hydrochloric  acid.  This  solution  possesses  a 
very  acid  reaction  and  is  not  altered  by  boib'ug  with  dilute 
acids  or  alkalis.  Permanganate  of  potash  in  the  presence 
of  sulphuric  acid  oxidises  the  solution  quantitatively  into 
nitric  acid,  whilst  in  alkaline  solution  the  oxidation  only 
proceeds  as  far  as  conversion  into  nitrite.  Xittoas  acid 
completely  decomposes  hyponitrous  acid.  Hyfonitrous 
acid  is  a  dibasic  acid,  as  is  proved  by  the  existence  of  an 
acid  barium    hyponitrite.      It  liberates   no  iodine  from  an 
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acid  solution  of  potassium  iodide,  nor  does  it  prevent  such 
atiou  liv  the  action  of  nitrous  acid.  Hyponitrous 
acid  is  very  indifferent  to  reducing  agents  and  is  not  affected 
by  botiiiiir"  \\  ith  dilute  sulphuric  acid  and  zinc.  Reducing 
agents  in  alkaline  solutions  slowly  destroy  it. — C.  O.  W. 


A*,  u-  Proci  sses  and  .  Ipparatus  fin-  ( Concentrating  Sulphuric 

Acid.  M.  M.  Gerber.  Mouit.  Seient.  41,  366— 369. 
Tins  paper  completes  the  description  given  in  September 
also  this  Journal,  1892,  4341,  of  Kessler's  process. 
The  process  depends  upon  the  action  of  heated  air  or  gases, 
passed  over  or  through  the  acid,  whereby  the  concentration 
is  effected  at  a  temperature  considerably  below  that  of  the 
boiling  point  in  vacuo.  Thus,  while  concentrated  sulphuric 
acid  boils  under  ordinary  pressure  at  328°  C,  and  in  vacuo 
at  about  230  ,  the  chamber  acid  is  concentrated  up  to 
•  r,  15.  in  Kessler's  apparatus  at  a  temperature  not  exceed- 
ing 17' >  C,  and  leaves  the  apparatus  at  120J,  flowing  into  a 
receptacle  wherein  it  gives  up  its  hfiat  to  the  chamber  acid 
intended  for  concentration.  The  effluent  gases  also  escape 
at  a  temperature  so  low  as  to  occasion  very  little  loss  of 
heat. 

The  apparatus  includes  a  furnace  in  which  coke  is  burned, 
the  products  of  combustion  being  led  into  a  "  saturator  " 
divided  into  compartments,  superposed  upon  which  is  the 
■  recuperator,"  with  tiers  of  communicating  vessels,  con- 
taining the  acid  to  be  concentrated  2  to  4  cm.  in  height, 
having  at  alternate  ends  overflow  pipes  to  successive  tiers, 
and  then  into  the  "  saturator  "  wherein  the  concentration  is 
completed.  There  are  caps  to  the  acid-containing  vessels,  so 
arranged  that  the  entering  heating  gases  bubble  through  the 
acid  in  their  progress  ;  the  arrangement  being  similar  to  that 
of  the  distilling  apparatus  of  Derome  or  Savalle.  The  dome- 
shaped  head  to  the  "  recuperator  "  opens  into  a  pip2,  curved 
so  as  to  lead  horizontally  to  the  bottom  of  a  vessel  charged 
with  -mall  coke,  which  filters  the  gases  free  from  any  acid 
vapours,  these  condensing,  and  the  liquid  being  collected. 
Some  slight  pressure  or  suction  is  necessary  to  cause  the 
heated  gases  to  bubble  up  through  the  layers  of  acid,  both 
in  the  "  saturator  "  and  the  "  recuperator,"  which  may  be 
obtained  by  the  draught  of  a  chimney,  or  as  is  shown  in 
the  drawings  of  the  apparatus,  by  a  steam-jet  operating 
in  the  horizontal  tube  leading  from  the  "  recuperator  "  to 
the  condenser.  The  rectangular  trough  constituting  the 
"  saturator"  is  formed  of  an  acid-resisting  stone,  lined  with 
resisting  cement,  and  divided  by  partitions,  slightly  dipping 
into  the  acid,  into  compartments,  so  that  the  heated  gases 
passed  in  by  a  cast-iron  pipe  pass  from  compartment  to 
compartment  by  bubbling  under  the  immersed  sides.  The 
"  recuperator  "  may  be  made  wholly  of  lead  ;  but  preferably 
the  uppermost  tier,  containing  the  weakest  acid,  and  not 
subjected  to  a  higher  temperature  than  110°  C,  is  of  lead, 
while  the  lower  tiers  are  of  similar  resisting  material  to  the 
'■  saturator." 

The  fuel  used  to  obtain  the  heated  gases  is  small  gas 
coke,  the  consumption  of  which  does  not  exceed  8  to  10 
kilos,  per  100  kilos,  of  acid  at  66°  B.  produced  from 
chamber  acid  of  52°  B.  The  gases  should  not  enter 
the  concentrating  apparatus  at  so  high  a  temperature  as 
500  l '.,  as  in  that  case,  the  strength  of  the  acid  obtained  is 
under  66°  I'..,  this  being  accounted  for  by  the  tendency  to 
dissociation  of  the  monohydrated  acid  into  the  anhydride 
or  pyro-aeid  and  water,  as  the  temperature  approaches  the 
boiling  point  of  the  acid.  The  apparatus  described  has  been 
in  use  for  the  past  two  years  in  the  Clermont-Ferrand  works. 

— E.  S. 


Lead  Tetrachloride.     II.  Friedrich.    Monatsh.    f.  Chem. 
14,  1893,  505-520. 

Ammi.xh  h  chloroplumbate,  Pb  (NH4)2  CIr,  or  2NH4C1, 
!'li('!,.  is  prepared  by  treating  pure  lead  chloride,  PbCh, 
with  about  20  parts  of  strong  hydrochloric  acid,  and 
saturating  with  chlorine  at  10 — 1 5°  C,  whereby  almost 
complete  solution  ensues,  forming  a  dark  yellow  clear  fluid, 
smelling  strongly  of  chlorine.  To  this  ammonium  chloride 
is  added  dissolved  in  10  parts  of  water,  both  fluids  being 
ionsly  cooled  by  ice.     In  a   short  time  a   crystalline 


precipitate  forms,  of  a  yellow  colour  with  slight  greenish 
tinge  ;  if  too  strong  ammonium  chloride  solution  were  used, 
this  is  apt  to  contain  particles  of  salammnniac  ;  but  if  not, 
it  is  practically  pure  ammonium  chloroplumbate,  furnishing 
sharp  numbers  on  analysis  after  collection  on  a  pump-filter, 
and  washing  with  icecold  alcohol  which  has  no  action  on  it. 
About  two-thirds  of  the  theoretical  yield  are  thus  obtained. 

By  dropping  this  double  salt  little  by  little  into  con 
centrated  sulphuric  acid  cooled  with  ice,  an  oily  yellow 
liquid  is  ultimately  obtained,  consisting  of  lead  tetrachloride, 
PbCl4.  The  first  action  gives  rise  to  hydrochloric  acid 
and  particles  of  solid  ammonium  sulphate,  which  forms  a 
sort  of  milky  fluid  with  the  sulphuric  acid  ;  when  the  oil 
has  sufficiently  accumulated  the  acid  is  poured  off,  and  the 
oil  agitated  with  fresh  acid  until  clear  and  free  from 
suspended  solid  matter.  Lead  tetrachloride  thus  obtained 
is  a  heavy  highly  refractive  fluid  resembling  antimony 
pentachloride ;  it  fumes  in  the  air  like  tin  tetrachloride, 
emitting  an  odour  resembling  that  of  hypochlorous  acid, 
aod  causing  a  sweet  taste  to  be  perceptible  in  the  mouth.  It 
can  be  preserved  under  sulphuric  acid,  but  is  liable  to 
explode,  especially  when  heated  to  105°,  lead  chloride, 
PbCL,  and  free  chlorine  being  formed.  Two  determinations 
of  its  specific  gravity  at  0°  gave  the  values  3- 182  and  3"  184, 
mean  3-183.  In  a  freezing  mixture  it  solidifies  to  a 
transparent  yellowish  crystalline  mass,  which  melts  at 
about  — 15°  C.  It  forms  a  crystalline  compound  with 
hydrochloric  acid,  probably  HsPbCl6,  when  in  contact  with 
a  small  quantity  of  cooled  concentrated  acid ;  larger 
quantities  dissolve  it  in  all  proportions,  forming  solutions 
from  which  salammoniac  precipitates  ammonium  chloro- 
plumbate. Contact  with  large  quantities  of  water  forms 
lead  dioxide  and  hydrochloric  acid,  a  similar  result  being 
observed  with  ammonium  chloroplumbate.  By  cautiously 
passing  a  current  of  dry  chlorine  through  a  retort  contain- 
ing sulphuric  acid  in  which  lead  tetrachloride  is  suspended, 
the  whole  being  gently  heated,  a  small  amount  of  volatilised 
substance  can  be  condensed  in  a  chilled  receiver,  showing 
that  the  compound  is  volatile.  In  all  these  general 
properties  a  very  close  resemblance  is  noticeable  between 
tin  tetrachloride  and  lead  tetrachloride ;  more  especially 
in  that  both  of  these  compounds  resist  the  action  of 
sulphuric  acid,  whilst  both  tin  dichloride  and  lead  dichloride 
are  readily  acted  on  with  evolution  of  hydrochloric  acid. 
Germanium  tetrachloride  is  also  unattackedby  concentrated 
sulphuric  acid,  even  on  warming ;  on  the  other  hand 
antimony  trichloride  and  pentachloride  are  both  decomposed 
with  evolution  of  hydrochloric  acid,  as  also  are  both 
ferrous  and  ferric  chlorides  in  the  anhydrous  condition. 

Attempts  to  prepare  lead  tetrabromide,  and  the  alkaline 
bromoplumbates  proved  unsuccessful ;  on  cooling  in  ice  for 
10-12  hours  a  mixture  of  lead  bromide  and  potassium 
bromide  solution  containing  free  bromine,  a  reddish  brown 
crystalline  body  separated ;  this  immediately  decomposed 
on  removal  from  the  liquid  with  evolution  of  bromine, 
leaving  a  white  residue  containing  lead  bromide  and 
potassium  bromide  ;  whence  its  composition  presumably  was 
that  of  potassium  bromoplumbate,  K.,PbBri;. — C.  E.  A.  W. 


The  Specific  Gravities  <>/'  Solutions  of  Blenching  Powder. 
G.  Lunge  and  F.  Bachofen.  Zeits.  angew.  Chem.  1893, 
326—328. 

This  investigation  was  carried  out  for  the  purpose  of 
establishing  the  relationship  existing  between  the  specific 
gravities  of  bleach  solutions  and  the  available  chlorine 
contained  therein.  The  difficulties  attending  this  research 
may  be  reduced  to  the  difficulty  of  obtaining  a  fairly 
representative  sample  of  bleaching  powder,  since,  as  is  well 
known,  "bleach"  gradually  loses  its  available  chlorine, 
and  calcium  chloride  and  calcium  chlorate  are  formed  as 
secondary  products.  The  authors  base  their  results  on 
what  they  consider  a  fair  average  sample  of  well-made 
bleaching  powder,  such  as  is  found  in  the  market,  and 
consider  that  this  very  fact  will  enhance  the  value  of  their 
investigation. 

In  the  first  instance,  a  concentrated  solution  of  bleaching 
powder  was  prepared  and  kept  protected  from  air  and  light. 
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It  was  analysed,  it>  specific  gravity  taken,  and  other 
solutions  prepared  therefrom  bj  suitable  dilation.  U  the 
conclusion  of  the  investigation!  which  was  carried  out  with 
the  utmost  expedition,  the  original  liqnorwas  tested  ovei 
.11: mi  and  bond  to  be  practically  unchanged.  The  available 
chlorine  m  estimated  aooording  to  Penofs  method  and  the 
results  -.'  obtained  cheeked  by  the  hydrogen  peroxide 
method  (.tin*  Journal,  is'.hi,  21—24).  The  results  thus 
obtained  being  ;i  trifle  too  high  were  discarded  in  favour  of 
rieldedbj  I'enot's  method.  The  chlorine  present  as 
mi  chloride  wasestimatcd  after  adding  the  exact  quantity 
ofanenioDs  acid  required  by  the  former  test,  then  acidify- 
ing with  nitric  acid  and  titrating  with  silver  nitrate,  by 
deducting  from  the  chlorine  thus  obtained,  the  quantity  of 
available  chlorine  as  determined  by  the  arsenions  acid  test 
Another  sample  served  for  the  determination  of  the  chlorate 
bj  means  of  ferrous  sulphate  and  permanganate,  deducting 
from  the  result  the  quantity  of  hypochlorite.  The  liquor 
contained: — 

Gnu*,  per  I 

Available  chlorine 72-17 

GhlorinQ  as  ohloride 6'74 

Chlorine  as  chlorate 0*13 

Lime  65-58 

or  calculated  on  the  corresponding  salts  :  — 

Grins,  per  Litre. 

129-09 

CaCli 10-64 
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The  specific  gravities  were  taken  at  IS  C.  by  means  of 
officially  certified  hydrometers  (a  series  ot  21,  ranging  from 
s|>.  gr.O-76 — 8-0),  which  could  be  read  to  0-OO05.  The 
readings  wore  found  to  be  in  perfect  agreement  with  pykno- 
meter  determinations.  The  solutions  were  approximately 
diluted  to  the  required  strength,  cooled  to  somewhat  below 
1  ■"'  1 !.,  then  allowed  to  stand  until  the  temperature  rose  just 
to  l.V  C,  and  diluted  with  water  to  the  proper  specific 
gravities.  The  results  marked  by  an  asterisk  are  obtained 
by  interpolation.  When  plotting  the  results,  a  slightly 
convex  line  is  obtained.  The  uncorrected  experimental 
data  are  found  in  column  B.,  whilst  in  column  C.  allowance 
is  made  for  the  very  slight  irregularities  of  the  curve.  The 
values  of  any  specific  gravities  not  here  given  may  be 
oalcalated  with  perfect  accuracy  by  interpolation. 


Si'K,  in,    Gravities  of  Bleaching  Powder  Solutions. 

Specific 
Gravity 
at  l.vc. 

Available 

CI.  Gnus. 
)ht  Litre. 

Available 
CI,  Grms. 
per  Litre. 
Corrected. 

Gn\  itv 
A 

Available 

CI,  Gnus. 
|ht  Litiv. 
Observed. 

Available 
CI,  Grms. 

per  Litre. 
Corrected. 

\. 

B. 

C 

rn.vi 

n-79 

71-79 

1-0800 

35-81 

35-81 

•i-ii.--i 

n-eo 

71-3o 

1-0559 

32-H8 

• 

1-1  if.-. 

1-0590 

29-41 

29-60 

•moo 

• 

68*00 

1-0459 

•2-5-ir-J 

26-62 

i-ion 

65-SS 

e.5-:« 

1-9400 

•1-1090 

84-50 

64-59 

1-9350 

20'+4 

20-44 

1-1000 

91-17 

81-50 

1-0309 

17-S8 

17-36 

rotiso 

- 

.-.s-  in 

1-0850 

14-47 

1117 

1-0900 

WIS 

55-18 

1-9800 

1141 

11-41 

1-9850 

52 -27 

52  27 

1-0159 

s-|s 

8'  I- 

1-0809 

H-M 

10-96 

1-0100 

5*58 

1-0750 

45-70 

i:.'T" 

1-0050 

2  71 

2-71 

1-0799 

4231 

I2:U 

1-9035 

1-40 

11" 

1-OWii 

:;>-;i 

39-10 

l-OOOO 

Trace. 

Trace. 

The  Action   of  Ammonia   Ga     ■■>>    I' 
and  E.  Rrandmou  -in.     Bcr.  26,  1 

tuthore  adopted  tbi  follow  ng  mi  thod  a 
The  peroxide  under  examination,  contained   io  .1   poi 

boat,  was  boated  in  an  ordinary  combustion-tube   pi. I  in 

a  gas  furnace.     Dry  1  ,  iho 

tube   and   the   permanent    gasi  en   "IT   colli 

sulphuric  acid  and  analysed. 
The  following  observations  wen  madi 

Sodium  peroxide.  -The  oxide  at  firsl   turns] 
a   small  quantity  of  oxygi  off.     Ii   then  1 

becomes  brown,  and  froths   up,  giving  ofl  al  ime  lime 

large   volumes  of  practically  pure  nitroge         \ 
the   evolution   of  gas    ceases,   the   mass    si  b     and    again 
becomes  white.     The  residue  in  the  boat  was   ound  to  have 
the  following  composition  :  —  NaHO,  91   per  cent. ;    S'a 
>'.   per  cent.;    NaNOa,  :i   per  cent       The    main    read 
evidently,  therefore,  proceeds  according  to  the  equation  — 

2NII  \  ill'  I         X 

Barium  peroxide. —  In  this  ease  the  reaction  requires  a 
higher  temperature.    The  oxide  fuses  and  pure  nitrogen  is 
formed.     The  residue  consists  of   barium    hydrate,  no  tl 
of  nitrate  or  nitrite  being  produced. 

Manganese  peroxide.     The   oxide   is   1  Mno 

and  nitrogen  and  water  are   formed.     At  high  tempera) 
however,  further  reduction  occurs  and  nitrous  fumes   are 
formed. 

Lead  peroxide  turns  yellow  and  is  reduced  to  PbO  with 

violent  evolution  of  gas  aud  water  vapour.  At  the  same 
time  ammonium  nitrate  and  nitrite  and  nitrous  fumes  aro 
produced.— H.  T.  P. 


PATENTS. 


Improvements  in  the  Preparation  of  Chromic  Acid,  ami  in 
Ilit     Extraction    of  Pure   Acids  from    Alkaline    Salts. 

E.   Placet    and  J.    lfonnet,   Paris.       Eng.    Pat, 
December  12,  1892. 

Pi  re  chromic  aeid  is  obtained  by  electrolysis  of  an 
alkaline  chromate  or  bichromate,  the  chromate  solution 
being  placed  in  a  vessel  within  which  is  a  porous  vase, 
the  latter  being  charged  with  water  or  the  same 
solution.  Electrodes  of  carbon,  or  other  unattackable 
conducting  body,  are  used,  the  positive  poleof  tie-  source 
of  electricity  being  connected  to  the  carbon  in  the  main 
body  of  the  solution,  and  the  negative  pule  to  the  carbon 
within  the  porous  vase.  The  chromate  solution  is  led  with 
the  salt  as  required,  and  the  alkaline  solution  found  in  the 
vase  is  removed  from  time  to  time  and  replaced  by  the 
original   liquid.     The  chromic   aeid    separated  in  the  outer 

--■  1  i<  crystallised  in  the  ordinary  manner.  The  separated 
alkali  may  be  utilised  for  treating  chrome  minerals  :  or  in 
obtaining  alkali  chromates.  A  number  of  applications  are 
specified  for  the  chromic  acid,  and  in  this  connection 
reference  is  made  to  three  patents,  Xos.  22.S54,  22,855,  and 
22,856  of  1891. 

The  process  is  stated  to  be  applicable  generally  to  the 
extraction  of  pure  acids  from  binary  compounds. —  1     S. 


—If.  A. 


Improvements  in  the  Manufacture  of  Cyanides  ami 
Cyanogen  Compounds.  J.  1).  Gilmour.  Glas 
Pat.  24,116,  December  31,  1S92. 
A  mixtcrk  of  carbon,  alkali,  alkaline  oxide  or  carbonate, 
or  alkaline  earth,  (but  preferably  potash),  is  strongly  heated 
in  a  current  of  nitrogen  obtained  in  a  subsequent  stage  of  the 
process.  The  product,  more  or  less  converted  into  cyanide, 
is  lixiviated,  and   earbonie   aeid  the 

solution,  which  is  preferably  at  boiling  heat.  The  hydro- 
cvanic  acid  that  is  disengaged,  is  o  ndensed  and  added  to 
strong  sodium  hydroxide  solution  to  obtain  sodium  cyanide. 
The  earbonie  acid  required  is  obtained  by  burning  carbon  in 
air  to  obtain  a  mixture  of  carbonic  aeid  and  nitrogen,  which 
mixture,  when   led   through  the  solution,  where   the  C< 
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absorbed  in  liberating  ll('\.  leaves  nitrogen  after  con- 
densation of  the  hydrocyanic  acid,  which  is  utilised,  as 
t;.i-t  described,  in  assisting  in  the  formation  of  a  cyanide. 

— E.  s. 


Improvements  in  Apparatus for  the  Makingor  Manufacture 
tustic  Soda  or  Caustic   Potash,  being  a  Method  of 

Passing  the  Chlorine  and  Sodium  Gases  to  the  Receiver. 

V.   W.  lVtrie,  Rochdale.     Eng.   Pat.  472,  January    10, 

1893. 
The  invention  consists  in  improvements  upon  Eng.  Pat. 
Ki.T'.'i!.  1889.  and  especially  upon  Eng.  Pat.  12,977,  1892, 
relating  to  the  electrolytic  production  of  caustic  soda  or 
Stic  potash.  The  object  of  the  present  improvements  is 
move  the  gases  (chlorine  and  sodium  vapour)  from  the 
trolytic  generating  chamber,  the  chlorine  by  means  of  a 
blower  "or  fan  connected  to  a  tube  entering  one  compartment 
of  the  chamber:  and  the  sodium  vapour  by  a  fan  inter- 
cepting between  the  chamber  and  the  receiver.  The  chlorine 
is  conducted  to  a  chamber  containing  lime,  for  production 
of  bleaching  powder.  The  receiver  for  the  sodium  is  called 
the  "  caustic  soda  chamber."  A  vertical  tube  communicating 
with  the  atmosphere  is  shown  entering  the  sodium  com- 
partment of  the  electrolytic  apparatus,  whereby,  as  the  fan 
rotates,  "  an  admixture  of  air  with  the  metals  is  obtained," 
"  facilitating  the  conversion  of  the  sodium  metal  into  a  gas," 
besides  "  withdrawing  the  same  from  the  generating 
chamber." — E.  S. 

improvements   in   the   Treatment   of  Manganates  for  the 
Production    of    Permanganates    .suitable  for    use  for 
Disinfecting  or  other  Purposes,  and  in  Apparatus  there- 
for.    W.  .!.  Menzies,  Malpas,  Chester.     Eng.  Pat.  1213, 
January  19,  1893. 
Although  permanganates  are  excellent  disinfectants,  their 
high  price  forbids  their   general   use.     On  the  other  hand, 
the  cheaper  manganate  of  soda  must  be  used  in  conjunction 
with  sulphuric  acid,  and  this  constitutes  a  serious  disadvan- 
tage.    Another  objectionable  feature  is  that  the  commercial 
article  contains   much   caustic,   soda.     The  object   of   this 
invention  is  to  convert  manganate  of  soda  into  permanganate 
by  means  of  carbonic  acid.     The  simplest  way  of  doing  this 
is"  to  mix  the  salt  intimately  with  1  to  1^  times  its  weight  of 
bicarbonate  cf  soda  ;  or  the  conversion  may  be  effected  by 
carbonic  acid  gas. — H.  T.  P. 


Improvements    in   and  Apparatus  for  the   Manufacture  of 
Bleaching  Poivder.     E.  K.  Muspratt,  Liverpool,  A.  Carey, 
Browside   Gateaere,  Lancaster,  and  V.  C.  Driffield,  Lan- 
caster.    Eng.  Pat.  1214,  January  19,  1893. 
In   treating  lime   with   dilute    chlorine   in   compartmented 
apparatus,  excessive  heating   is   prevented  by  causing  the 
gas  to  pass  from  compartment  to  compartment  through  tubes 
which  may  be  connected  to  cooling  coils  immersed  in  water 
or  otherwise.     Or,  the  communicating  pipe  may  be  of  such 
length  that   the   heat  of  the  gas  may  be  dispersed.     The 
intermediate  cooling  apparatus  may  be  modified  in  described 
ways,  to  suit  requirements. — E.  S. 


Improvements  in  the  Extraction  of  Carbonic  Acid  from 
Mineral  Carbonates,  and  in  Apparatus  therefor.  A.  Van 
Berkel,  Berlin.     Eng.  Pat.  2274,  February  1,  1893. 

The  mineral  carbonates  are  strongly  heated  in  a  rotating 
drum  set  in  a  suitable  heating  chamber,  on  trunnions,  one  of 
which  is  hollow,  the  opening  to  the  interior  of  the  drum  being 
guarded  by  a  perforated  cap.  The  pipe  from  the  hollow 
trunnion  communicates  with  a  suction  pump,  by  which  the 
gas  is  drawn  off  as  it  forms.  The  sides  of  the  drum  are 
corrugated  or  provided  with  deep  hollows,  so  that  as  it 
rotates,  the  mineral  is  carried  upwards  till  it  falls  through 
the  heated  space  within  the  drum,  and  so  continuously. 
The  drum  is  provided  with  a  suitable  manhole  for  charging 
and  discharging. — E.  S. 


Improvements    in    the     Manufacture    and    Production     of 
Salts  or  Compounds  of  Alumina  or  Aluminium.      J.  L. 
Kessler,    Clermont-Ferrand,  France,      Eng.   Pat.    2710, 
February  7,  1893. 
The   invention   mainly  consists  in  freeing  aluminium   sul- 
phate   from  iron  by   causing  it  to  crystallise  with   sodium 
sulphate  to  form  soda  alum,  the  iron  being  then  left  in  the 
mother-liquor.     As  a  preliminary  treatment,  it  is  preferred 
to  boil   the  solution  of  the  aluminium  salt  with   a  soluble 
phosphate,  or  with  calcium  or  aluminium  phosphate  in  small 
proportion.     When  the   alumina   precipitated  is   white,  the 
quantity    of   calcium    phosphate    added   is    known   to   be 
sutficient. 

Reference  is  made  to  Auge's  process  for  obtaining  soda 
alum,  described  in  the  French  Patent  No.  201,440,  aud  its 
differences  from  the  present  processes  are  pointed  out. 
The  inventor  has  discovered  that  a  solution  of  soda  alum  is 
liable,  under  certain  conditions,  to  yield  a  cheesy  magma 
of  minute  crystals,  which  crystals  contain  less  water  than 
the  true  sodium  alum  crystals,  which  latter  are  larger  and 
transparent.  And  a  crystallisation  of  either  kind  may  be 
induced  in  liquors  at  certaiu  temperatures  or  of  certain 
densities,  by  introducing  crystals  of  the  true  alum,  or  a 
portion  of  the  magma.  A  number  of  processes  are  described 
in  detail,  whereby  the  desired  kind  of  crystals  may  be 
obtained.  According  to  one  of  these  processes,  a  magma 
as  obtained  in  Auge's  process,  is  in  the  moist  state  set  to 
drain  with  addition  of  the  true  alum  crystals,  when  the 
mass  becomes  transformed  throughout,  without  stirring, 
into  the  desired  form  of  crystals.  Also,  if  the  solution  of 
tlie  alum  is  evaporatel  until  it  attains  a  temperature  of 
107  to  110°  C.  In  another  process,  the  soda  alum  is 
formed  at  a  low  temperature  by  alternate  additions  of 
aluminium  sulphate  and  of  sodium  sulphate.  Or  a  boiling 
solution  of  aluminium  sulphate  at  52"  15.  is  allowed  to  cool 
to  90°  C,  and  a  cold  mother-liquor  from  a  preceding  opera- 
tion is  added,  or  a  cold  saturated  solution  of  soda  alum, 
sufficient  to  lower  the  temperature  to  40°  C,  and  having  a 
density  of  40°  B.,  and  then  the  required  proportion  of 
sodium  sulphate  crystals  are  added  to  form  the  alum.  The 
cold  produced  by  the  solution  of  the  sodium  sulphate 
crystals,  causes  the  "zone  of  dangerous  temperature "  at 
which  the  objectionable  magma  is  formed,  to  be  passed,  and 
on  cooling,  the  true  alum  crystals  are  deposited.  These 
may  serve  as  examples. 

Purification  of  the  crystals  obtained  is  effected  by  con- 
tinuous washing  by  processes  of  displacement  or  clarifica- 
tion, as  used  in  lixiviating  crude  soda. 

In  preparing  aluminium  sulphate  for  making  soda  alum, 
it  is  preferred  to  act  on  the  aluminous  matter  by  sodium 
bisulphate  and  excess  of  sulphuric  acid.  Details  are  given. 
Soda  alum  is  partly  dehydrated  and  obtained  as  a  trans- 
lucid  porcelain-like  salt,  by  concentrating  its  solution  by 
means  of  thick  lead  steam  coil  until  the  temperature  rises' 
to  115   C,  when  it  is  run  out  to  set. 

A  salt  "  enriched  with  aluminium  "  is  prepared  by  cooling 
the  soda  alum  solution  to  below  10°  C,  the  solution  being 
sufficiently  diluted  to  retain  aluminium  sulphate,  whilst 
crystals  of  sodium  sulphate  separate.  The  enriched  salt 
"  being  drained  is  evaporated  in  the  manner  and  in  the 
forms  customary  for  sulphate  of  alumina."  It  may  be 
rendered  basic  by  addition  of  alumina. — E.  S. 

An  Improved  Method  of  Producing  Ammonium  Formate, 

and  from  this  Hijdrocyanic  Acid.  P.  R.  de  Lambilly, 
Nantes,  France.  Eng.  Pat.  3735,  February  20,  1893. 
Carbon  monoxide  is  saturated  with  ammonia  aud  the 
mixture  passed  through  tubes  heated  to  100° — 130°  C.  and 
containing  porous  substances  capable  of  occluding  gases, 
such  as  pumice  or  animal  charcoal,  and  either  platinised  or 
not.  Ammonium  formate  in  the  form  of  vapour  is  thus 
produced,  and  may  be  condensed  and  collected  if  desired, 
or  it  may  be  utilised  for  the  production  of  hydrocyanic  acid 
by  passing  the  vapours  direct  through  a  second  set  of  tubes 
heated  to  a  temperature  of  at  least  210°  C.  and  also  con- 
taining some  porous  material.  At  this  temperature 
ammonium  formate  is  decomposed  into  water  and  hydro- 
cyanic acid. — A.  K.  M. 
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VIII.— GLASS.  POTTERY.  AND 

ENAMELS. 

EAT]  NTS, 

.wi-ii/i  in  the  Manufachtr  G  Articles   in 

', .    Count  Solms-Baruth,  Silesia,     Bog. 
Pit.  10,384,  May  26,  I 

-.  .1  may  have  the  Following  composition  :-  - 
100  j  soda,  x.    1"  :  carbonate  i  t'  lime,  20  ; 

-i  parts  :  and  chloride  of  silver,  1  part. 
Into  the  molten  introduced  pieces  ol   basalt, 

ig,  iron  ore,  <t  burnt  pyrites,  after  which  dichloride 
of  tin  is  added  to  the  mixture.     Owing  to  the  incomplete 
solution  of  tli>'  basalt,  &c,  ■  turbidity  is  produced,  giving 
an  appearance  similar  to  tint  of  agate.     By  cooling  the 
of  the  glas  pidly,  an  im] 

aed  by  the  production  of  a  deeply-coloured  surface 
upon  a  light  background. — V. C. 


/  .  in<  ttts   hi   or   relating   h<    Apparatus  for   Drying 

-  in/   Evaporating  Liquids.     S.    Peake,  Gillon 

Heath,  near  Congleton.     Hug.  Pat.   15,616,  August   17. 

Tiik  invention  has  reference  to  moans  for  drying  ••  slip  " 
used  in  the  manufacture  of  tiles,  jet  and  Rockingham  ware, 
and  the  like.  A  series  of  steam  pipes  connected  together 
in  the  form  of  a  gridiron  are  suspended  by  a  chain  over  the 
"  slip  "  kiln  or  other  container.  The  pipe  system  is  lowered 
into  die  "slip"  to  heat  it  and  thereby  evaporate  the 
moisture  until  a  sufficient  degree  of  consistency  is  obtained. 
In  order  to  conveniently  lower  the  piping,  swivel  unions  are 
employed  at  the  joints;  the  condensed  water  in  the  steam- 
pipes  is  got  rid  of  by  in.  am-trap  attached  at  any 
suitable  point. — E.  G.  C 


Improvements  in  the  Manufacture  of  Enamelled  Goods. 
It.  Clans.  Thale,  Germany.  Eng.  Pat.  20,817,  Novem- 
ber 2,  1893. 

l.\  the  methods  formerly  employed  the  spotting  and 
marking  of  the  metallic  surface  were  obtained  by  oxidation 
of  the  steel  or  iron  by  the  action  of  the  acid  in  the  enamel. 
such  enamel  consisting  of  silicate,  borax,  gypsum,  and 
soda.  This  enamel  requires  very  careful  drying  in  a 
separate  drying  room,  and  the  markings  produced  depend 
on  the  structure  of  the  metal,  a  homogeneous  material 
failing  to  give  the  variegated  appearance  which  is  desired. 
In  this  invention  an  enamel  of  the  following  composition  is 
employed: — Felspar.  ISO;  borax,  125;  quartz,  70 
2."> :  saltpetre,  17  :  fluorspar.  10  ;  antimony,  -1  parts :  cobalt, 
|  part. 

The  metallic  surface  having  been  covered  with  the 
enamel,  a  mixture  of  equal  parts  of  blue  vitriol  and  green 
vitriol  is  powdered  over  the  surface  of  the  enamel.  The 
whole  is  air-dried  and  then  fired  ;  the  salts  of  copper  and  of 
ipon  descend  through  the  enamel  to  the  metal  plate.  Oxida- 
tion takes  place  at  the  surface  of  the  metal  through  the 
action  of  the  alkaline  enamel  upon  the  metallic  salts,  and 
the  spotting  is  produced.  The  spotting  thus  produced  is 
independent  of  the  structure  of  the  metal,  but  can  be 
varied  at  will  by  using  larger  or  smaller  grains  of  the 
metallic  salts.  An  additional  advantage  gained  by  the 
process  is  that  careful  drying  in  a  separate  drying  room  is 
not  necessary. — V.  ('. 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

/  Portland   < 

Mining. I    56, 

I  '»■-<  of  grit  d  -,.,|, 

N... 

leave  nothing  on  the  SO  sieve,  a  ; 

i  tit.  on  the 

per  rent.  |h. • 

presence  "i   p  u  ■   m  of 

clinker-,   whilst     soft    yellow     grains 

clinkers.     The  residue  should   be  com]  ■  but 

hard  black  grains  with   -harp  angles.  rarity 

of  the   cem.nt   i-   between  3*050  and   .".17."..     The  n 

1  ilterant  is  slag,  •  ity  is  only 

about  2*8,  any  objectionable  quantity  might  bring  the 
specific  gravity  down  below  8*050,  which  is  the  lowest  that 
can  be  toll  i 

chemical   composition,  analyses  of  all  kinds  show 
that  the  constituents  vary  within  the  following  limits  ;  — 

Per  i 



Allimilli 

2*10  „ 

51*20  ..  B7*S1 

sia ova  ..    -j-.il 

Sulphuric  acid 0*26  „     1*78 

The  relation  between  the  silica  and  alumina  on  the  one 
hand  and  the  lime  on  the  other  constitutes  the  "  degr 
hydraulicity,"  which  should  not  be  below  0*43,  but  which 
should  be  raised  to  0*46  when  the  cement  is  to  be  used  on 
work  in  sea  water.  Oxide  of  iron  should  not  exceed  4  per 
cent.,  and  any  cement  having  more  than  3  per  cent,  of 
magnesia  should  be  rejected.  Magnesian  cements  give  good 
tensile  tests  and  look  well  for  several  months  after  use,  but 
in  course  of  time  swelling  takes  place  with  all. 
irresistible  force.  Two  or  three  per  cent,  of  sulphate  of 
lime  can  be  present  without  injurious  results,  if  soft  water 
is  used,  but  with  -ea  water  the  presence  of  1  per  cent,  of 
sulphuric  acid  would  be  dangerous. 

The  initial  setting  of  Portland  cement,  gauged  neat, 
should  not  begin  before  30  minutes,  and  the  final  setting 
should  not  take  place  before  A  hours,  a  freshly-made  cement 
usually  setting  in  from  4  to  7  hours,  although  imported 
and  old  material  will  sometimes  take  12  hours  or  mure. 
Slow  setting  is  almost  essential,  and  a  quick-setting  cement, 
if  good  and  well  made,  can  be  rendered  slow-setting  by 
exposing  it  to  the  air  in  thin  layers.  The  test  for  stability 
is  an  important  one,  and  a  briquette,  21  hours  after  gauging, 
which  is  immersed  in  boiling  water  for 6 or  12  hours  and-1 
no  alteration,  may  be  considered  perfectly  safe.  1  old  water 
is  now  rarely  used  for  thi-  test,  the  lioiling  water  bringing 
out  the  effi  lime  very  quickly.     If  the   cement  is 

mixed  with  a  solution  of  calcium   chloride  (40  or  60  gr 
anhydrous  salt  per  litre)  and   the   cake   immersed   after  24 
hours  in  the  same  solution,  it  will  show  signs  of  cracking  in 
a    few    days    if   3    or  4  per  cent    of   sulphate    of  limi 
present. 

The  21  hours*  test  for  tensile  strength  has  no  value. 
Briquettes  should  be  tested  after  7  and  2S  days,  when,  if 
good,  they  should  withstand  without  rupture  strains  of  400 
and  500  lb.  per  sq.  in.  respectively.  This  is  with  neat 
cement,  but,  as  sand  is  generally  mixed  in  practically. 
a  test  of  a  mixture  of  sand  and  cement  is  much  more 
important.  Three  parts  of  cement  and  one  of  crushed 
quartz  bv  weight  is  generally  adopted,  but  the  amount  of 
water  is*  not  agreed  upon.  In  Europe  10  per  cent  - 
prescribed,  and  the  mixture  i-  compressed  so  a-  to  bring  out 
the  full   strength  of  the   cement.      In  Am.  i  -r   is 

conducted  more  in  accordance  with  the  practical  use, 
generally  with  more  water  and  loose  filling,  but  the  results 
are  not  so  concordant  as  in  the  European  method.  In 
Europe  the  crushing  strength  is  sometimes  considered  more 
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important  than  the  tensile,  and  tests  are  also  made  of  the 
bending  by  bars  of  standard  length,  of  the  imperviousness  and 
of  adherence,  but  these  have  not  yet  been  adopted  in  the 
United  States.— A.  W. 


The  Preservation  of  Timlin-  from  the  Attacks   of  Inserts. 

P.  P.Deherain.  Comptes  rend.  1893,  117,  «94— 69G. 
The  author  has  observed  that  the  sap-wood  of  trees  used 
for  timber  is  more  subject  to  the  attack  of  insects,  such  as 
boring  worms,  than  the  true  wood,  and  further,  that 
amylaceous  sap-wood  is  the  kind  most  freely  consumed  by 
them.  Besides  this,  he  has  found  that  the  powder  left  by 
the  consumption  of  the  wood  by  these  insects  is  free  from 
starchy  constituents.  In  order  to  deprive  the  timber  of 
such  constituents  the  plan  of  removing  the  bark  at  the  foot 
of  the  tree,  three  or  four  months  before  felling,  is  found  to 
be  efficient,  a  mere  ring  a  few  centimetres  in  depth 
sufficing,  provided  that  all  growth  below  it  be  destroyed. 
Experiments  with  oaks  from  which  the  bark  had  been 
removed  some  mouths  before  felling,  and  others  which  had 
been  decorticated  at  the  time  of  felling,  and  a  third  series 
left  with  the  full  complement  of  bark,  showed  that  the 
timber  resisted  in  the  order  named.  The  author  is  of 
opinion  that  the  amylaceous  matter  arising  from  the  leaves 
is  conveyed  by  the  sieve  tubes  of  the  liber  or  inner  bark 
(which  inn  vertically),  because  the  removal  of  the  bark  in 
a  helical  form  is  as  efficient  in  securing  the  absorption  of 
tlie  starchy  material  as  is  an  annular  decortication.  The 
besl  time  to  remove  the  bark  is  in  the  spring,  the  trees 
being  felled  in  the  following  October. — B.  15. 


The  Weathering  Properties    of  Sandstones.     \V.  Bolton. 

Dingl.  Polyt.  J.  1893,  289,  43—48. 
The  author  points  out  that  the  usual  criteria  for  the 
quality  of  building  stones,  such  as  their  strength  in 
compression,  their  absorptive  power  for  water,  and  their 
behaviour  when  tested  for  weathering  properties  in  the 
conventional  manner,  are  not  always  conclusive.  In 
particular,  the  compressive  strength  of  the  stone  is  seldom 
of  much  value  in  judging  quality,  as  even  inferior  stones 
-  a  crushing  strength  much  above  anything  to  which 
they  are  likely  to  be  exposed  in  practice.  Attempts  to 
rank  building  stones  according  to  their  specific  gravity 
have  proved  quite  illusory,  as  no  connection  can  be  traced 
between  this  property  and  their  mechanical  value.  A 
similar  negative  result  has  attended  endeavours  to  find  a 
relation  between  the  tensile  strength  of  the  stone,  its 
capacity  tor  absorbing  water  and  the  force  of  expansion  of 
the  latter  which  is  exerted  in  freezing.  Methods  directed 
to  the  determination  of  the  capability  of  stones  to  resist 
those  influences  known  collectively  as  "  weathering," 
comprise  the  examination  of  the  porosity  of  the  stone 
as  indicated  by  the  quantity  of  water  that  it  will  absorb 
under  standard  conditions,  the  attack  of  its  soluble  con- 
stituents by  hydrochloric  acid  and  the  observation  of  its 
behaviour  "when  a  liquid  is  caused  to  crystallise  in  its 
pores.  With  regard  to  the  last-named  test,  the  method 
formerly  employed,  which  is  known  as  Brard's  test,  and 
consists"  in  repeatedly  dipping  the  stone  into  a  solution  of 
sodium  sulphate  and  allowing  the  salt  to  crystallise,  is 
valueless  as  the  assumption  on  which  it  is  based,  namely 
that  expansion  takes  place  during  the  crystallisation  of  the 
salt,  is  erroneous,  the  reverse  being  true.  Dipping  in  water 
and  freezing,  many  times  repeated,  is  a  more  rational 
proceeding. 

The  author,  however,  prefers  to  base  his  judgment  on  the 
analysis  of  the  stone,  especial  attention  being  directed  to 
the  nature  of  the  substances  serving  as  binding  material 
to  tlie  particles  composing  the  bulk  of  the  stone.  He 
quotes  analyses  of  sandstones  from  the  same  source,  some 
of  which  had  formed  part  of  buildings  centuries  old,  while 
others  had  been  recently  quarried,  and  claims  that  he  has 
traced  a  progressive  alteration,  which  he  ascribes  chiefly  to 
the  action  of  alkaline  sulphates  upon  the  alumina,  lime,  and 
magnesia  present  in  the  stone,  resulting  in  the  formation 
of  soluble  sulphates  of  these  bases,  their  removal  from  the 
stone,  and  its  consequent  deterioration.     He  advocates  the 


comparison  of  the  behaviour  of  samples  of  sandstone  when 
used  for  building  purposes,  with  their  composition  as 
determined  by  analysis,  in  order  to  accumulate  data  for 
ascribing  to  each  constituent  its  true  influence  on  the 
quality  of  the  stone. — B.  B. 


On  the  manufacture  of  Hydraulic  Mortar  in  France  and 

German!/.    II.  Hauenschiid,  Thonind.   Zeit.  1893,17,418. 

The  burnt  material  is  spread  in  layers  of  15  cm.  thickness 
and  moistened  with  water,  then  another  layer  is  placed  on 
top  of  this  and  again  moistened.  This  is  repeated  until  the 
total  thickness  attains  2  metres.  The  slaked  mass  is  then 
sieved  through  revolving  sieves  having  600  meshes  per 
sq.  cm.,  the  residue  is  worked  up  as  Portland  cement. 
These  cements  harden  very  slowly  on  account  of  the 
absence  of  alumina.  The  tensile  strength  of  a  mixture  of 
one  part  of  this  cement  with  three  parts  of  sand  after  seven 
days  is  ouly  3" 3  kilos.,  after  28  days  about  6  kilos.,  after 
five  years  from  25  to  40  kilos.  The  burnt  material 
contains:— SiOs,  23-6  j  A1203,  1-4;  Fe203,  0-8;  CaO, 
64"  7  ;  Mg(  I,  1  -4  ;  S03,  0-5";  H„0,  7-6  per  cent. 

This  product  is  very  finely  ground,  leaving  per  sq.  cm. 
on  the  900  mesh  sieve  about  5  per  cent.,  on  the  5,000  mesh 
sieve  about  27  per  cent,  of  residue. — C.  O.  W. 


PATENTS. 

Improvements  in  the  Manufacture  of  Artificial  Building 
Materials.  V.  W.  Luhrmann,  Dtisseldorf.  Kug.  Pat. 
20,004,  December  1,  1892. 

See  under  X.,  page  42. 


Improvements  in  and  in  the  Method  of  Making  Glazed 
Bricks,  Tiles,  and  the  like,  and  Glazing  and  Embellishing 
Walls  and  other  Surfaces.  J.  W.  Martin,  London. 
Eng.  Pat.  19,797,  October  20,  1893. 

In  this  invention  the  brick  or  tile  is  covered  with  cement, 
coloured  or  ornamented  with  pigments,  and  glass,  roughened 
on  one  or  both  surfaces,  is  applied  to  the  cement.  The 
coloured  cement  is  visible  through  the  glass,  and  the  effect 
of  coloured  marble  or  stone  is  thus  imitated. — V.  C. 


X.-METALLUKGY. 

Changes  produced  in  Iron  by  Permanent  Deformation   in 
the  Cold.     G.  Charpy.     Comptes  rend.  117,  850— 853. 

When  a  bar  of  iron  is  subjected  to  tension,  and  plottings 
made  of  the  increments  in  length  and  tensile  strain,  it  is 
found  that  a  regular  curve,  analogous  to  that  marked  B 
in  the   figure,  usually  results;  but  with   annealed   iron  and 


steel  the  curve  exhibits  a  zigzag  like  A.  Iodide  of  mercury 
subjected  to  compression  exhibits  an  analogous  curve, 
as  the  yellow  modification  passes  into  the  red  form, 
when  a  certain  pressure  is  reached  (Mallard  and  Le 
Chatelier)  ;  hence  it  is  probable  that  in  the  case  of  iron 
and    steel    an    analogous    molecular   transformation    takes 
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place.    That  this  i-  so  is   now   shown  bj    studying   the 
amount  of  residual  magnetism  left  alter  94  boon1  standing 
iii.  r  magnetising,  in  ban  previously  sabjeoted  t..  de 
..i  tension  corresponding  with  the  points  marked  1.  3,8, 
and  i  respectively. 

figures  obtained  with  bars  ol  Bofl  iron,  extra  -"it 
steel  (01 18  per  cent  carbon),  and  semi  hard  steel  (0*5  per 
cent,  of  oarbon)  shon  thai  the  magnetism  varies  much  when 
the  tensile  strain  corresponds  with  1 1 1« -  rectilinear  part  of 
the  mere,  but  is  sensibly  constant  when  this  region  is 
l      II.  no-  the  effect  of  permanent   defoi  in  the 

...Kl  ui.n  be  regarded  a-  the  developing  of  au  allotropic 
(formation  in  ir..a  and  steel,  suofa  a-  the  conversion  of 
u-irou  into  6-iroc. — C.  K.  ^\.  \V. 


Zinc    Smelling  <tt   the    Bertha    H'..rA-.-.    Virginia.      E.  ('. 

nCozham,     Bng,  ami  Min.  J.  56,  544. 
liit-   sun  Itiug  is    carried    out   in    10   large   Welsh-Belgian 

furnaces  with  140  retorts  in  each.    The  process  is  c lucted 

in   the  ordinary  manner,  the  long-flame   Pocahontas  coal 

used  in  tire  the  furnaces,  while  a  semi-anthracitic 

employed  to  mix  with  the  ore  in  the  retort-.     The 

latter  arc  made  of  selected  fireclay,  which  must  be  capable 

of    making    a    tenacious     paste,    can    lie    worked    without 

cracking,  and  must  be  fireproof,  so  that  the  retorts  will  not 

or  weaken  when  resting  on  their  ends  in  the  furnace 

at  a  white  luat.     The  following  are  the  analyses  of  two  good 

days,  the  first  one  being  slightly  the  better  because  it  is 

more  elastic   and   will   bend  slightly  before  breaking,  at  a 

high  temperature : — 


No.  1. 

St.  Louis, 


No.  2. 
Perth  Amboy. 


Silica  (combined)   . . . 

Alumina 

Combined  moisture  . 
Titanic  acid  (TiO 
Free  silica  (quarts)  . . 

Potash  '  K.ui 

Soda<Xa.,0)    

Iron  oxide  (Fe,0,)  .... 
M   -     scopie  moisture. 


A.  W. 


ZVie  F.  L.  Bnrtletl  Zinc-Lead  Process.   Abstract  of  report 
by  E.  W.  Hawker.     Eng.  and  Min.  J.  56,  594. 

Tins  process,  for  the  treatment  of  argentiferous  zinc-lead 
sulphide  ores,  consists  in  separating  the  zinc  and  lead  by 
volatilising  them  in  the  form  of  a  zinc-lead  fume,  from 
which  a  marketable  pigment  is  obtained,  while  the  silver 
remains  with  the  non-volatile  metals,  and  is  collected  in  a 
copper  matte.  Two  methods  of  treating  the  ore  are 
adopted,  one  for  ores  containing  25  per  cent,  of  zinc  and 
upwards,  and  the  other  for  those  containing  22  per  cent,  or 
less.  The  requisites  for  the  process  are  (1)  cheap  flaming 
fuel,  such  as  bituminous  coal  ;  (2)  an  iron  ore.  either  oxide 
or  pyrites,  the  latter  being  especially  desirable  if  it  contain 
silver;  (3)  a  copper  ore  containing  about  :>  per  cent,  of 
copper  for  the  formation  of  the  matte  to  collect  the  silver. 

In  the  first  method  the  ore  is  crushed  to  pass  a  four-mesh 
screen,  mixed  with  an  equal  bulk  of  fine  coal,  moistened, 
and  charged  in  lots  of  600  lb.  into  a  furnace,  of  which  the 
grate  consists  of  perforated  plates,  the  charge  being  spread 
on  the  grate  to  a  depth  of  four  inches.  The  burning  is 
accomplished  in  about  4^  hours,  by  air  being  forced  through 
the  charge  from  below,  and  by  a  small  quantity  being  also 
admitted  above  the  charge,  which  is  not  touched  during  the 
operation.  The  sintered  mass,  containing  the  non-volatile 
metals,    silver    and    some    /inc.    is    then  mixed  with  burnt 


copper  ..re.  tii iv.  .,  snd  fuel  in  tht 
d  smelted  in  a  ■.  .  ,|  furnace  of  a  . 

i  nnal  length  than  thi 

argentiferous  copper   man.    is  obtained 
remaining  sine  bi 

In  the  second  method  the  tine  ore  is  sm,  Itcd  directly,  with 

the  proper  mixture  opper  ore,  flux.  :,  in  a 

sp.ci.il  water-jacketed  furnace  with  two  rows  ..f  tuyi 
each  side,  the  upper  ones  being   about   10  i 

lower.      The    lower    blast    is    |,r,  1 .  1.1M  \    hi  Uppcl 

cold.  The  fuel  consists  "t  i  mixture  of  coke  and  coal 
screenings,  an, i  is  f,.,i  continuously  with  the  ore  in  a  layet 
from  12  to  IS  in.  deep.  The  lower  blast  plays  upon  the 
molten  matter,  scorifying  it  and  volatilising  all  the  li 
most  of  the  zinc  in  the  form  of  fume,  which  past 
through  the  uninelted  portion  of  the  charge,  whilst  the 
opper  blast  serves  t..  keep  up  the  ni  mbnstion  and 

prevent   the    condensatu f    the    volatile    bodies.    The 

argentiferous  copper  matte  is  tapped  with  the  Blag.    The 
latter  contains  »;  to  1C  per  cent,  of  zinc,  no  lead,  ti 
copper,    and   about    1    oz.  of  silver   per  ton  ..1 
Thematic  contains  65  per  cent,  of  copper  and  850  oz.  of 
silver  per  ton. 

The  fumes  from  all  the  furnaces  are  drawn  into  chambers 
by  exhaust  fans  and  forced  through  cooling  conduits  into 
long  hags,  through  which  the  gases  pass,  leaving  thi 
content-  of  the  fume  behind.  This  is  then  refined  by  sub- 
i  to  a  low  red  heat  and  constant  stirring,  when  ail 
deleterious  volatile  matter  is  removed  and  a  white  pigment 
obtained  containing  35  to  40  per  cent,  of  oxysulphate  of 
lead  and  55  to  60  per  cent,  of  /.inc  oxide. 

In  some  ores  there  is  a  heavy  loss  of  silver,  in  othi  I 
little,  those  containing  copper  or  iron  pyrites  losing  tin- 
least.  Generally  the  salvage  is  between  7n  and  - 
cent.,  bnt  as  much  as  95  per  cent,  has  'been  recovered.  The 
loss  -  'uld  be  confined  to  that  in  the  pigment  and  that  in 
the  slags,  but  there  i~  a  further  loss  somewhere  which  at 
present  is  inexplicable. — A.  W. 


Modern    Processes  for  the    Manufacture   of  Aluminium. 
A.  H.  Bucherer.    Zeits. ang.  Chem.  1893,17,   ,;;>. 

See  .iiitii  r  X  I.,  page  12, 
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Improvements  in    Effecting    the   Protection   of   Iron    and 
5  and  in  the  Furnaces  employed  therein. 

F.  S.  Barff,  Kilburn,  and  G.  Bower  and  A.  S.  Bower,  St. 
Neots.     Eng.  Pat.  3304,  J  51.     (Reprint) 

A  ■  ii.vmbkk  of  cast  or  wrought  iron,  or  other  suitable 
material,  and  protected  by  a  fire-brick  easing,  is  heated 
externally  by  gas.  The  products  of  combustion  | 
around  the  chamber,  and  the  waste  heat  i-  utilised  for 
generating  and  superheating  steam.  The  articles  of  iron  or 
steel  to  be  treated  are  placed  inside  the  chamber  and 
treated  with  this  superheated  steam,  or,  if  desired,  by  car- 
bonic acid,  carbonic  oxide,  petroleum, or  other  hydrocarbon, 
while  the  chamber  is  maintained  at  a  high  tempcratui 
as  to  produce  a  protective  surface  of  magnetic  oxide  on  the 
articles.—,!.  lit. 


Improvements    in    and    relating   to    the    Preparation    of 
Reagents  for    Working  Gold  and  Silver  Ore*.     11.  II. 

Lake.  London.      From  Eloj  Noriega.  Mexico.     Eng.  Pat. 
17,661,  October  I,  1892. 

The  reagent  consists  of  a  concentrated  solution  of  proto- 
chloride  of  copper,  or  of  the  double  protochloride  of  iron 
(ferrous  chloride")  and   copper,   prepared  by  submitting  the 
ingredients,   viz.,    sulphate  of  eopper,  chloride  of  sodium, 
sulphuric  acid,  and  water,  to  the  action  of   steam  and  us 
metallic  copper  to   neutralise  the   excess  of  acid.     Fer: 
chloride  prepared  in  a  similar  manner  may  be  also 
with  or  without  the  addition  of  cyanide  of  copper. — J.  H.  C. 
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Improvements  in  the  Manufacture  of  Artificial  Building 
Materials.  F.  W.  Liihrmann,  Diisseldorf.  Eng.  Pat. 
20,004,  December  1,  1892. 

BLAST-f  urnaee  slags  are  re-heated  in  a  reverberatory  furnace 
with  suitable  additions,  of  limestone,  dolomite,  clay,  quartz, 
oxide  of  iron,  &c,  or  with  other  kinds  of  slag.  The  mass 
is  then  removed  from  the  furnace  and  allowed  to  cool.  In 
most  cases,  in  carrying  out  the  process,  it  is  advantageous 
to  add  to  the  fused  mixture  a  few  per  cents,  of  oxide  of  iron 
in  any  convenient  form.  Data  and  a  formula  are  given  for 
calculating  the  proportions  of  lime  and  slag  that  should  be 
used.— J.  HC. 


Improved  Application  of  Aluminium  and  its  Alloys.  W.  R. 
Taylor,  Rochester.  Eng.  Pat.  Jl',S43,  December  12, 
1892. 

This  invention  consists  in  the  application  of  aluminium  or 
its  alloys  to  the  manufacture  of  brewers'  casks,  jugs,  carboys, 
water  tanks,  mineral  water  bottles  and  siphons,  culinary 
utensils,  milk  cans,  butter  tirkins,  fermenting  and  evaporating 
pans,  cocks  and  taps,  pumps  and  bar  fittings,  &c.  In  the 
ea>e  of  large  vessels,  the  metal  sheet  is  strengthened  by 
hoops  or  wooden  staves  or  by  applying  a  layer  of  wood  pulp 
or  other  suitable  material  in  a  mould. — W.  J.  P. 


Improvements  in  the  Manufacture  of  Steel  or  Wrought- 
Iron.  P.  M.  Justice.  From  the  Societe  anonyme  des 
hautsfourneaux  et  forges  de  Dudelange,  Grand  Duchy  ot 
Luxemburg.     Eng.  Pat.  23,286,  December  17,  1892. 

Ix  the  manufacture  of  steel  and  ingot-iron,  the  metal  is 
carburized  in  the  casting  ladle  by  means  of  briqu  -ttes  made 
of  carbon  with  or  without  the  addition  of  lime  (Eng.  Pat. 
17,613,  1890,  this  Journal  1891,  262).  The  patentee  claims 
protection  for  the  use  of  such  materials  in  a  pulverised  form 
instead  of  in  briquettes.  The  carburization  may  be  per- 
formed by  addition  of  the  mixture  to  the  molten  metal  whilst 
in  the  Bessemer  converter,  ingot  moulds,  or  whilst  running 
into  the  moulds  or  furnaces. — W.  J.  P. 


Improvements  in  the  Purification  of  Iron.  E.  H.  Saniter, 
Wigan,  Lancashire.  Eng.  Pat.  23,534,  December  21, 
1892. 

This  patent  deals  with  improvements  on  the  processes 
described  in  (Eng.  Pals.  8612,8612a;  this  Journal  1892, 
1013  and  1014),  and  17,692  of  1892  (this  Journal  1893,  844). 
Mixtures  of  calcium  chloride  and  flouride  with  lime  or  other 
oxide,  a  hydrate  or  carbonate  of  an  alkaline  earth  are 
placed  in  the  casting  ladle  or  other  receiver  or  furnace  and 
the  molten  iron  run  on  to  it  with  the  object  of  purifying  the 
latter  metal.  Other  chlorides  or  sodium  borate  may  be 
used  if  found  desirable.  If  a  large  ladle  be  employed  the 
mixture  is  best  confined  in  a  well  at  the  bottom  so  that  it 
shall  rise  slowly  through  the  molten  metal. — W.  J.  P. 


Improvements  in  the  Recovery  of  Iron  from  the  Ferruginous 
Residue  left  in  the  Production  of  Amine  Bases.  S.  S. 
Bromhead.  From  Landshoff  and  Meyer,  Griinau,  Ger- 
many.    Eng.  Pat.  23,639,  December  22*  1892. 

Thk  ferruginous  residue  obtained  in  the  commercial  pro- 
duction of  amine  bases  is  heated  in  a  muffle  and  treated 
with  steam  at  a  red  heat.  On  increasing  the  temperature  to 
near  the  melting  point  (900°  C.)  the  iron  is  partially  reduced 
by  the  carbonaceous  substances  contained  in  the  residue  ; 
the  reduction  i>  completed  by  covering  the  mass  with 
charcoal,  coke,  or  pitchy  residues,  which  do  not  contain 
sulphur  or  by  passing  carbonic  oxide  over  it.  The  cooled 
reduced  metal  is  then  sieved  and  again  employed  for 
reduction. — W.  J.  P. 


A  Process  for  the  Elimination  of  Sulphur  from  Molten 
Iron  or  Steel.  H.  J.  Phillips,  Ebbw  Vale.  Eng.  Pat. 
1437.  January  23,  1893. 

The  molten  metal  whilst  contained  in  a  converter  is  mixed 
with  blast-furnace  slags  or  manganiferous slags  of  all  kinds, 
glass,  potassium,  sodium,  calcium,  or  barium  silicates, 
silicates  of  alumina  or  iron,  and  all  other  silicates,  indi- 
vidually or  severally,  mixed  with  basic  materials,  forming  a 
highly  basic  slag,  which  will  melt,  thereby  increasing  the 
chemical  affinity  between  the  base  and  the  sulphur  contained 
in  the  iron  ;  lime,  potash,  oxide  of  iron,  dolomite,  limestone, 
baryta,  soda,  alumina,  or  any  cheap  base  may  be  used; 
fluor  spar,  rock-salt,  or  powdered  coke  may  also  be  added 
at  times  with  advantage.  After  puddling  or  other  mixing 
the  iron  is  run  off,  the  slag  being  retained  by  means  of 
dams.— J.  H.  C. 


Improvements  in  or  relating  to  the  Tinning  of  Articli  , 
maoV  of  Cast  Iron.  A.  J.  Boult,  London.  From  Messrs. 
Wolf,  Netter,  and  Jacobi,  Berlin.  Eng.  Pat.  2349, 
February  2,  1893. 

The  cast-iron  is  coated  electroiytically  with  iron  and 
nickel  or  iron  and  cobalt,  before  the  coating  of  molten  tin  is 
applied  in  the  ordinary  way. — J.  II.  C. 


Improvements  in  or  relating  to  the  Conversion  or  Purifica- 
tion of  Iron  and  Steel.  A.  J.  Boult.  From  W.  A. 
Koneman,  C.  F.  Singer,  and  A.  F.  Hatch,  Chicago,  I.S.A. 
Eng.  Pat.  12,588,  June  27,  1893. 

The  inventors  employ  a  tall  Sre-brick  shell  some  30  feet  or 
more  in  height  for  the  smelting  of  metallic  ores.  This 
furnace  is  fed  with  coal  and  some  suitable  flux  through  a 
hopper  at  the  top,  so  that  the  fuel  at  the  upper  part  of  the 
firebed  undergoes  distillation  ;  the  gas  thus  formed  is  con- 
ducted off  and  led  again  into  the  furnace  below  the  top 
layer  of  fuel,  from  which  it  distilled.  Here  the  gas  comes 
in  contact  with  the  molten  metallic  ores  or  slags  which  have 
been  charged  into  the  furnace  with  the  fuel,  and  have  sunk 
down  as  the  fuel  burnt,  until  reaching  a  portion  of  the 
furnace  at  which  an  air-blast  enters,  they  melt  and  percolate 
through  the  underlying  incandescent  fuel ;  the  metal  is 
reduced  by  the  gas  and  passes  out  at  the  lower  part  of  the 
furnace.  Metallic  ores  or  slags  may  be  treated  by  this 
process,  and  scrap  iron  may  be  converted  into  a  highly 
carburized  iron. — W.  J.  P. 


An  Improved  Process  for  Producing  on  Steel,  Iron,  or 
other  Metal*  a  Durable  and  Smooth,  either  Glazed  or 
Dull,  Black  Surface.  \V.  T.  Thompson,  Liverpool. 
From  W.  Kiesel,  Lndwigsburg,  Germany.  Eng.  Pat. 
20.024,  October  24,  1893. 

The  material  is  pressed  or  worked  in  the  cold  into  the 
desired  shape,  smoothed  and  coated  with  balsam  of  sulphur 
after  it  has  been  heated  and  boiled  in  hydrochloric  acid. 
The  heating  and  immersion  may  have  to  he  repeated  at 
various  stages  of  the  work. — J.  H.  C. 


XI.-ELECTRO-CHEMISTKY  AND  ELECTKO- 
METALLUKQY. 

Modern  Processes  for  the  Manufacture  of  Aluminium. 
A.  H.  Bucherer.     Zeits.  ang.  Chem.  1893,17,  515—517. 

Those  methods  which  consist  essentially  in  the  electrolysis 
of  alumina  dissolved  in  fused  cryolite,  have  notable  advan- 
tages over  such  as  depend  on  the  principles  formerly  in 
vogue.  The  plan  in  question  originated  in  the  laboratory 
researches  of  Deville,  who  in  1859  described  a  process  by 
which  aluminium  was  prepared  by  the  electrolysis  of  fused 
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te,  the  composition  of  the  bath  being  maintained  by 

the  .h-^' .lut ion  of  anodes  of  carbon  i taioing  alumina,     li 

i-  probable   thai    Deville   was   led   to  tpj    this    method   by 

analog}  with  his  successful  prooesa  foi   tho  manufacture  of 

aluminium   l>\    purelj    chemical    mean*,      •' "-'   as    by  the 

chlorine   on   a  heated   mixture  of  alumina   and 

on,    alumiu  ide    is    f led,   so   it    mighl    be 

cted  that  aluminium  fluoride  would  be  produced  by  the 

fluorine   sel   free  bj    the  electrolysis  of  cryolite 

upon  the  mixture  of  alumina  and  carbon  j  the 

i,.      |n  this  he  heat  r.-.^ii-itL-   for  main- 

tainint;  the  fluidity  of  the  bath  was  supplied  from   without 

l0ns   for  "the  non-utilisatiiin   of  this   method    until 

to  be  found  in  h  il  an  externally 

--,■1   is   soon  destroyed  under  the  prevailing  con  ■ 

tenl  of  the  bath  in  alumina  cannot  I  e 

itained  with  adifficnltlj  soluble  anode  of  high  resistance, 

e  composed  of  alumina  and  carbon  ;  and  that  the 

rrenl  was  formerly  too  high.     In  modern  practice 

all  these  drawback!  are  oTeroome  b)  the  use  of  pure  carbon 

lea,bj  feeding  alumina  direct  to  the  bath,  by  internal 
h.  ating  due  t»  the  electrolytic  process  itself,  and  by  thi 
a|>  onrrent. 
Inasmuch  a*  the  output  of  aluminium  for  a  given  con- 
sumption  of  energy  is  dependent  <>n  the  reactions  taking 
place  in  the  electrolytic  bath,  the  consideration  of  the  nature 
of  these  reactions  is  of  primary  importance.  In  processes 
in  which  alumina  is  fed  into  a  hath  of  cryolite  or  similar 
halogen  salt,  it  has  been  asserted  thai  the  main  action  of 
the  current  consists  in  the  electrolysis  of  the  alumina.  The 
author,  however,  considers  that,  taking  into  account  the  cal- 
culated R.M.F.  corresponding  with  the  heats'of  formation  of 
the  oxides  and  fluorides  of  sodium  and  aluminium,  and  also 
adopting  the  modern  hypothesis  of  the  dissociated  condition 
of  electrolytes,  the  fundamental  reaction  is  the  electrolysis 
of  sodium  oxide,  followed  by  the  liberation  of  aluminium 
from  its  fluoride  by  the  action  of  the  sodium  already  pro- 
duced. In  support  of  this  view  lie  adduces  the  fact  that 
when  a  bath  of  pure  cryolite  is  electrolysed,  on  reaching  a 
certain  current  density  sodium  is  set  free,  because  the 
quantity  of  aluminium  fluoride  is  insufficient  to  react  at 
once  with  the  alkali  metal.  On  increasing  the  proportion 
of  aluminium  salt,  however,  almost  the  theoretical  amount 
of  aluminium  for  the  current  passing,  is  obtained. 

In  tin'  .Minet  process  the  use  of  a  bath  of  aluminium 
fluoride  and  sodium  chloride  in  place  of  one  of  cryolite  is 
claimed.  The  author  finds  by  experiment  that  aluminium 
fluoride  is  not  soluble  in  sodium  chloride  (both  salts  in  the 
fused  state),  and  that  the  first  effect  of  the  electrolysis  of 
such  a  mixture  consists  in  the  production  of  chlorine  and 
sodium,  the  latter  acting  on  the  aluminium  fluoride  and 
liberating  aluminium.  The  ultimate  result  is  the  formation 
of  a  cryolite  bath,  prepared  in  a  manner  far  frDm  economical. 
When  once  the  cryolite  bath  has  been  prepared,  the  addition 
of  alumina  transforms  the  sequence  of  reactions  into  that 
proper  to  the  Hall  or  lleroult  process. — I!.  B. 


Action  of  Certain  Metals  on  Acid  Solutions  of  their 
Chlorides.  A.  Ditto  and  R.  Metzner.  Comptes  rend. 
1893,  117,  691—694. 
Tin:  author  has  .tudied  the  well-known  phenomenon  of  the 
formation  of  crystals  of  metallic  tin  on  the  upper  part  of  a 
rod  of  the  metal  dipping  in  a  solution  of  stannous  chloride, 
made  acid  with  hydrochloric  acid,  upon  which  rests  a  layer  of 
water.  The  formation  of  the  crystals  does  not  take  place 
in  a  homogeneous  solution  of  stannous  chloride,  and  the 
is  most  abundant  at  the  plane  of  junction  of  the 
liquids,  decreasing  with  the  distance  therefrom ;  as  the 
distance  increases  the  character  of  the  deposit  changes,  the 
tin  becoming  grey  and  spongy,  and  finally  tailing  off  to  a 
black  powder.  The  usual  explanation  is  that  the  phenomenon 
is  one  of  electrolysis,  and  this  is  borne  out  by  the  possibility 
of  replacing  the  tin  above  the  plane  of  junction  of  the 
liquids  with  a  rod  of  platinum,  upon  which  crystallisation 
axes  place  as  readily  as  upon  the  tin.  Moreover,  crystal- 
lisation can  be  induced  at  any  predetermined  spot  on  the 
upper  part  of  the  rod  by  making  the  liquid  at  that  spot  a 
better  conductor  by  introducins  a  little    stannous   chloride 


at  the  point  selected.     Another  indication  in  thi 

1    bj    tl '  tlii'    when    two    liai  - 

he  other  withoui  ■    pro- 

duction of  •  rystals  on  the  app 
the  progress  ol  difli 
to  the  upper  layer  of  liquid,  a  portion  of 

the  tin         if  co 

elsewhere,  a  hence  i(   follow-  that  ui 

when  the  lower  part  ol   the  bar  is  immei     I    a 

solution  of  stannous  chloride. 

The  deposition  ofcrysl  minm  can  !>    ■ 

a  similar  manner,  hut  in  the  as  tal  like  zinc,  easily 

soluble  even  in  dilute  hydrochloric  acid,  the  formation  of 
is  not   observed.     Nickel   fails  t"  yield  •■  deposit, 
ig  attributed  by  the  author  to  the  ease  with  which 
the  metal  is  covered  by  a  film  of  hydrogen,  whic] 
off  from  contact  with  the  acid  liquid.     Metal-  like  h 

and  antin y,  winch  are  not  appreciablj  attacked  by  dilute 

hydrochloric  acid,  give  negative  results.    -B.  B 


Tin-  Tnfluenct    "i   Erictional  Electricity  u/iou  the  I 
Hon  of  an  Amalgam.     G.  Staats.     Ber.  1893,  26    ; 

1797.' 

1\  order  to  ascertain   the  influence  of  electricity  ., 
tension  upon  the  prot —  of  formation  of  an  amal 

small  I.eyden  jar  was  Used,  covered  on  the  outside  with 
tinfoil,  and  containing  mercury  to  the  same  height  as 
the  outer  covering,  and  having  a  steel  wire  terminating 
in  a  small  silver  disc  as  the  means  id'  connection  between 
the  charging  knob  and  the  mercury  in  the  interior,  and  the 
weight  of  this  silver  disc,  before  and  after  the  experiment, 
was  determined.  In  a  second  series  of  experiments,  the  Steel 
needle  with  its  disc  was  exposed  to  a  stream  of  sparks 
from  the  conductor  of  an  influence  machine  for  60  seconds, 
and  then  dipped  in  mercury  for  a  fi  and  weighed 

after  removal.  The  mean  result  of  the  experiments 
showed  that  23'07  per  cent,  of  amalgam  was  formed 
without  the  use  of  electricity,  and  72*09  per  cent,  when 
electricity  was  employed.  In  all  cases  superfluous  mercury 
was  shaken  off  the  amalgamated  disc  before  weighing. 

— B.  1!. 


Progress  in  Electrometallurgy.    Ding].  Polyt.  J.  189M.289 
129—135. 

Aluminium. — One  of  the  most  noteworthy  features  in  tin- 
recent  improvements  in  the  production  of  aluminium,  is  the 
increased  purity  of  the  metal,  which  is  said  to  be  procur- 
able with  as  little  as  if  1  per  cent,  of  foreign  matter,  though 
trustworthy  analyses  -how  0*8  per  cent,  to  l'O  per  cent,  as 
a  more  usual  amount  in  the  best  samples.  An  indication 
of  the  rise  in  the  rate  of  production  of  late  years  is  afforded 
by  the  increase  in  the  output  of  the  works  at  Neuhausen, 
which  amounted  to  40,538  kilos,  i'  5,669  kilos,  in 

1891,  estimated  at  300,000  kilos,  for  1892,  and 
to  reach  1,000,000  kilo.-,  in  i  - 

The  best  methods  at  present  in  use  for  the  manufacture 
of  aluminium  consist  in  the  electrolysis  of  a  fused, 
iyte,  e.g.  alumina,  older  processes  necessitating  the  inter- 
mediate manufacture  of  sodium,  having  been  •  i 
thereby  to  severe  competition,  which  has  caused  many 
efforts  to  be  made  to  lower  the  cost  of  production  ot  the 
alkali  metal  (,f.  this  .Journal,  L893;  1887,  174).  The 
preparation  of  the  alumina  which  is  used  m  the  Ib'roult 
furnace  is  effected  by  fusing  bauxite  with  sodium  carbonate, 
extracting  the  sodium  aluminate  formed,  and  precipitating 
with  carbon  dioxide,  by  which  means  it  is  obtained  in  a 
state  of  sufficient  purity  for  the  purpose  in  hand. 
According  to  Grabau's  patent  a  mixture  of  aluminium 
fluoride  and  sodium  carbonate  i-  used  as  thi 
sodium  fluoride  and  ultimately  cryolite  hciu^'  formed 
as  the  process  progress,-.  An  oxyflnoride,  to  which  the 
formula  Al.,OF4  is  assigned,  can  he  substituted  for 
aluminium  fluoride.  Equations  representing  the  chaoses 
said  to  occur  during  electrolysis,  are  quoted. 

Bucherer's  patent  relates  to  tho  use  of  double  sulphides 
of  aluminium   and  the   alkalis   or  alkaline   earths,  dissolved 
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iu  a  bath  of  fused  alkaline  chlorides  and  electrolysed  (cf. 
this  Journal,  1893.  l~-d).  A  similar  process  has  been  pro- 
teote  1  by  the  Aluminium  ( lo,  of  Neuhausen.  The  following 
advantages  are  claimed  for  processes  of  this  type : — 

(1.)  The  carbon  anode  is  not  attacked,  as  sulphur  is 
eliminated  thereat  instead  of  oxygen,  and  the  temperature 
is  too  low  to  permit  of  the  formation  of  carbon  bisulphide. 

(80  The  production  of  aluminium  requires  a  com- 
paratively low  voltage  (2  5 — 3  volts). 

(.!.!  Short-circuiting  is  avoided,  as  the  aluminium  is  of 
higher  specific  gravity  than  the  bath,  and  sinks  to  the 
bottom  of  the  vessel. 

(4.)  The  sulphur  appearing  as  vapour  at  the  anode  can 
be  recovered  and  utilised. 

Tungsten. — A  method  for  the  preparation  of  tungsten 
has  been  patented  by  Krieg.  It  consists  essentially  in 
preparing  the  chloride,  transforming  this  into  tungstic  acid, 
and  reducing  the  latter  to  metal,  the  first  and  last  operations 
being  performed  by  electrical  means.  The  preparation  of 
the  chloride  is  effected  by  using  electrodes  composed  of  a 
mixture  of  scheelite  or  wolfram  and  carbon  for  the  pro- 
duction of  an  electric  arc  in  the  presence  of  chlorine,  the 
chlorides  of  the  metals  present  in  the  ore  being  thus 
obtained  as  a  sublimate.  Tungstic  acid  is  separated  from 
the  product  by  treatment  with  hydrochloric  acid,  by  which 
means  tungsten  chloride  (and  silicon  chloride)  is  decom- 
posed and  ferric  chloride,  aluminium  chloride,  &c,  are 
dissolved.  The  tungstic  acid  is  freed  from  gelatinous  silica 
by  clutriatiou,  made  into  electrodes  with  carbon,  and  reduced 
to  metal  iu  a  closed  vessel. — 1!.  B. 


Electrolytic  Estimation  unit  Separation.     G.  Vortmann. 
Jlonatsh.  f.  Chemie,  14,  1893,  536. 

See  unite:  XX 11 1.,  page  68. 


Electrical  Transport  of  Heat  in  Electrolytes.     H.  Bagard, 

C'omptes  rend.  117,  97. 

See  under  Analyt.  and  Scieut.  Notes,  page  71. 


PATENTS. 


Improvements  in  the  Preparation  of  Chromic  Acid  and 
in  the  Extraction  of  Pure  Acids  from  Alkaline  Salts. 
i:  Placet  and  J.  Bonnet,  Paris.  Eug.  l'at.  22,819, 
December  12,  1892. 

See  under  VII.,  page  37. 


Improvements  in  the  Treatment  of  Ores  and  Recovery  of 

the  Metals  contained  therein,  and  Appliances  therefor. 

F.  G.  Fuller,  London.     Eng.    Pat.  20,025,  November  7, 

1892. 
FREE-milling  and  some  refractory  ores  after  proper  crushing, 
and  sometimes  after  concentration,  are  placed  in  an  amalga- 
mating trough,  the  ends  of  which  are  made  of  conducting 
material,  whilst  the  sides  and  bottom  are  of  insulating 
material.  A  current  of  electricity  is  made  to  pass  through 
the  ore  which  is  caused  to  move  forward  between  a  series 
of  electrically  excited  amalgamating  plates  and  in  contact 
with  a  sufficient  quantity  of  mercury  or  other  suitable 
chemical  reagents,  such  as  a  chloride  of  the  alkalis,  nitric 
acid,  nitric  acid  vapour  and  water,  sulphuric  acid,  a  bi-  or 
persulphate,  &c,  together  or  separately,  and  heated  or  not 
as  required.  The  amalgam  is  collected,  or  the  solutions 
produced  are  drawn  off  for  separate  treatment,  by  chemical 
re-agents,  electricity,  or  other  suitable  methods. 

In  treating  refractory  ores  a  series  of  stationary  or 
revolving  "  furnaces "  is  employed.  The  ores  properly 
prepared  by  crushing  or  by  a  previous  roasting  are  placed 
in  these  "  furnaces "  and  heated  from  hot-air  generators 
connected  by  means  of  suitable  flues  and  controlled  by 
dampers.  Steam  is  also  supplied,  or  acid  fumes  from  the 
roasting  of  pyrites,  the  distillation  of  nitrates  or  other 
convenient  means.  The  ores  so  treated  are  then  leached 
with  water  or  chemical  solutions  and  the  liquors  so  obtained 
are  treated  by  any  suitable  methods  for  the  separation  of 
their  contained  metals. — J.  H.  C. 


An    Improvement    in    Plates   fur    Secondary    Batteries* 

A.    Hough,    Forest    Hill,     Surrey.      Eng.    l'at.    23,750, 
December  23,  1892. 

According  to  this  invention  the  plates  for  secondary 
batteries  are  constructed  as  follows  : — A  good  conducting 
wire,  preferably  copper,  is  coated  with  lead  by  drawing  it 
through  a  bath  of  lead  which  is  not  in  a  fluid  condition,  but 
nearly  at  its  setting  point.  The  wire  thus  coated  is  drawn 
down  to  a  suitable  gauge,  and  formed  into  a  gauze  network, 
to  constitute  the  frame  of  a  plate.  The  meshes  of  this 
frame  are  filled  in  and  covered  with  lead  oxide,  preferably 
a  mixture  of  coarse-flake  and  finely-ground  litharge,  applied 
in  a  dry  state.  The  plate  is  then  placed  between  sheets  of 
felt,  or  the  like,  moistened  with  dilute  sulphuric  acid,  and 
after  about  six  hours  it  is  removed  from  the  felt  and  left  to 
dry  and  set  for  about  12  hours.  The  litharge  is  then 
reduced  to  spongy  lead  in  the  usual  manner. — G.  H.  R. 


Improvements  in  Apparatus  for  the  Making  or  Manufac- 
ture "/'  t  Caustic  Soda  or  Caustic  Potash,  being  a  Method 
of  passing  the  Chlorine  and  Sodium  Gases  to  the 
Receiver.  F.  W.  Petrie,  Rochdale.  Eng.  l'at.  172. 
January  10,  1893. 

See  under  VII.,  page  38. 


Improvements    in    Platinised  Electrodes.     II.   T.  Baruett, 
London.     Eng.  Pat.  757,  January  13,  1893. 

Silver,  carbon,  or  any  other  suitable  material  may  be  used 
to  construct  the  electrodes  of,  and  a  convenient  method  of 
manufacture  by  which  the  conducting  support  is  a  com- 
pound, solid,  cylindrical,  and  textile  mass,  is  as  follows  : — 
Electric  light  carbon  rods  are  pasted  and  dried,  and  lightly 
bound  with  freshly-pasted  strips  of  cotton  velvet  that  have 
been  previously  pasted  and  dried.  They  are  dried  slowly 
in  an  air-current,  and  when  on  the  pile  are  sprayed  with 
chloride  of  platinum  solution,  after  which  they  are  quickly 
dried  in  an  oven,  and  then  carbonised,  while  packed  in 
charcoal  dust,  in  a  gas  or  other  muffle  furnace. — G.  H.  R. 


Improvements  in  connection  with  Carbon  Electrodes.    H.  T. 

Barnett,  London.  Eng.  Pat.  758,  January  13,  1893. 
This  invention  consists  of  the  combination  of  an  electrode 
formed  of  a  number  of  fine  carbon  projections  outstanding 
from  a  carbonaceous  or  metallic  support,  and  one  or  more 
guardiug  portions  attached  to,  or  formed  of  the  substance  of 
the  conducting  support.  The  outer  surface  of  the  guarding 
portions  is  coated  with  an  electricity  insulating  cement, 
enamel,  or  other  suitable  material. — G.  H.  R. 


Improvements  in  or  connected  with    the  Manufacture   of 

Electrodes  for    Electric     Accumulators.       C.    Pollak, 

Frankfort-on-Main,  Germany.    Eng.  Pat.  813,  January  13, 

189:!. 

The  object   of  this  invention  is  to  effect   the  more  rapid 

formation    of   electrodes    of  the  so-called  Plaute  type,  by 

using  porous  compressed  lead  obtained  by  a  wet  process, 

by  stirring  carbonate  of  lead  into  a  paste  with  caustic  alkali, 

then   reducing   this   paste    (after   imparting  the   necessary 

shape  to  it  by  means  of  suitable  supports,  if  necessary,  and 

it  has  become  dry)  in  an  alkaline  solution  by  electrolysis, 

and  finally  compressing  the  porous  lead  thus  formed,  to  a 

greater   or   less   degree,   immediately  after    the    reducing 

process,  and  whilst  it  is  still  wet. — G.  H.  11. 
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fmproveuumts    in    Electrolytic    Apparatus.    C.   Hanbury, 

London.  Kng.  Pal  B176,  April  18,  1898. 
Tins  invention  relates  to  improvements  in  the  construction 
of  electrolytic  tanks,  and  consists  in  fixing  near  the  opposite 
mil-,  or  tides,  partitions  which  onl  nfl  two  narrow  portions 
forming  transverse  chambers.  Bach  o!  these  chambers  is 
divided  int"  two  by  a  horisontal  watertight  partition. 
Between  these  chambers,  at  the  opposite  ends  or  sides 
of  the  tank,  ami  at  right  angles  to  tin-in. 
dkphragms,  each  with  an  anode  and  cathode,  are  fixed  so 
a-  to  form  watertight  compartments,  which  contain  alter- 
nataly  (except  in  the  Brst  mid  last)  two  positive  and  two 
negative  electrodes.  In  the  space  corresponding  to  every 
other  compartment,  .1  free  aperture  is  made  near  the  top  of 
tin-  partition  into  the  upper  transverse  chamber  at  one  end 
0!  the  tank,  the  lower  edge  of  which  aperture  dips  just 
below  the  intended  level  of  the  electrolyte.  The  partition 
at  the  other  side  is  similarly  perforated  near  the  top  in  the 
oorresponding  to  the  other  alternate  compartments. 
Bree  openings  air  made  al  the  bottom  of  each  transverse 
partition  between  alternate  compartments  and  the  lower 
transverse  chamber,  these  openings  alternating  with  those 
in  the  upper  series.  The  cover  of  the  tank  tits  closely,  and 
provision  is  made  for  drawing  off  the  _■>-  evolved,  and  for 
the  circulation  of  the  electrolyte.— G.  H.  K. 


Jmprorciiienls  in  Electro-plating.  E.  de  Pass,  London. 
From  II.  Thofehrn,  Paris,  (Trance.  Kng.  Pat  10,095, 
May  90,  18 

A<  1  iikihm.  to  this  invention,  in  order  to  obtain  a  smooth 
deposit  of  metal  upon  a  cylinder,  or  a  moulded  or  shaped 
article,  rotating  in  an  electrolytic  hath,  the  surfaces  to  be 
plated  are  showered  with  a  stream  of  jets,  under  pressure, 
oi  the  electrolyte,  which  acts  either  continuously  or  inter- 
mittently during  the  whole  of  the  electrolytic  operation. 
The  showering  may  be  effected  by  means  of  perforated  or 
slotted  tubes  or  discharge  pipes,  which  may  advantag 
receive  a  reciprocating  motion.  To  prevent  the  electrolyte 
becoming  disturbed  during  the  actiou  of  the  current,  or 
jets,  directed  on  to  the  cathodes,  the  anodes  are  placed  at  a 
suitable  distance  from  the  bottom  of  the  tank.  The 
electrolyte  is  drawn  off  from  the  bottom  of  the  tank,  and 
delivered  into  a  reservoir,  wherein  it  is  cleansed  from 
impurities,  and  afterwards  restored  to  its  standard  strength, 
and  is  then  again  showered  on  to  the  cathodes,  a  constant 
circulation  of  the  electrolyte  being  thus  kept  up. — G.  11.  li. 


improvements  in  Secondary  Voltaic  Flatteries.  E.  J. 
Clubbe  and  A.  W.  Southey,  London.  Ems.  Pat.  10,765, 
June  1,  1893. 

According  to  this  invention  the  negative  element  consists 
of  a  pasty  mass  of  peroxide  of  lead  resting  on  the  bottom  of 
a  cell  or  container,  of  dish  or  tray  form,  which  is  provided 
with  a  conducting  plate  of  lead  or  an  alloy  of  that  metal, 
coated  with  gold  or  platinum  to  prevent  oxidation,  and 
embedded  in  and  wholly  covered  by  the  pasty  mass,  except 
a  narrow  strip  which  serves  as  a  contact  piece,  and  is  bent 
so  as  to  pass  out  of  tin  cell. — G.  H.  K. 


XII.-PATS.   OILS,  AND  SOAP 
MANUFACTURE. 

Macassar  Oil.     li.  Gleuk.     Amer.  Journ.  Pharm.  65,  528. 

A  si-KtiMKN  of  this  oil,  obtained  from  the  seeds  of 
Schieichera  Trijugn,  Willd  (Sapindaceae),  and  sent  from 
Mirzapcor,  Hindcstan,  has  been  examined  by  R.  Glenk, 
who  describes  it  as  a  yellowish-white  semi-solid  substance, 
having  a  faint  odour  of  bitter  almonds,  and  a  specific  gravity 
of  0*942.     It  probably   contains  hydrocyanic  acid,   audits 


!nildi\    acid    taste  nni    u>-  ascril 

An  aeid  reaction.!.  -,.|  with  litmus  paper,  ind  the 

oil  «as  .-  impletelv  liquefied  al         <    .  congealing  again  .11 

10  .     li  was  readily  saponified  l>.\  sodium  ludi.it.  .  1 

a    low  temperature,   forming   s   white,   hard   soap.     With 

acid  it  assumed  an  orange-red  colour,  and  becamt 
viscid, but  did  no)  appear  t<>  solidify.    Concentrated  sul- 

acid  acquired  a  reddish-brown  colour  on  addition  oi 
the  oil.  Chloroform,  ether,  carbon  bisulphide,  benzeni . 
benzine,  and  the  lived  and  volatile  oils  freely  dissolve  the 
oil,  hut  alcohol  only  -lightly  affects  it. 


lietection    of  Paraffin    and   "  Lubricating    Hit"   in    tlie 
Distillate    obtained   under    Pressure    from    Train    Oil. 
('.  Englerand  I..  Singer.     Iter.  1893,26]  1449— 1451. 
The  fact  that   neither  paraffin  nor  "lubricating  oil"  un- 
detected  in   the   distillate-  obtained  under  pressun 
natural   glyeerides    ami    from    the   higher  fatty   acids,   and 
which  were  examined   in  the  author's  laboratory,  has  been 
frequently    urged  against   the  theory  of  the   formation  of 
petroleum  from   the   remains   of  animal   fat.     The  author- 
have  in  consequence  again  taken  np  the  subject  with 
reference  to   the  detection  of   the   above-named   Bubst 
and  they  have  succeeded  in  separating  solid  paraffin  and 
in  obtaining  a   fluorescent    and  viscous   "  lubricating    1  il." 
The  paraffin  was  obtained  in  the  form  of  a  white  crystalline 
mass  melting  at  -t'.i  — 51°. —  A.  K.  .M. 


Adulteration  of  Olive  Oil.    V.  Oliveri,  Le  Staz.  speriment. 

agr.  ital.  1893.24,  387. 
The    refraction    coefficient,     saponification    number,    and 
iodine  absorption   of  10t",   pure  olive  oils  were  ascertained 

and  compared  with  those  of  other  oils.     The  following  are 
the  results  : — 


Refraction 


Saponification       Iodine 
Number.        Ibsorption. 


Mini-  Mali-   Mini-     Mavi-  Mini-  Mini- 
mum, mum.  mum.    uiuui.  mum.  inuiii. 


I 

Cotton-seed  oil. 

Sesame  oil 

Colza  oil 

Pea-nut  nil 

Poppy-g 


•2 

190-5 

195 

7:i 

1- 

1!H 

195 

104 

155 

Is;. 

1H0-5 

105 

lu7 

177 

17S 

99 

lo; 

7T. 

191 

l!k; 

101 

105 

'J  ST, 

193 

195 

133 

IS- 

This  shows  that  by  means  of  the  oleo-refractometer. 
admixtures  of  not  too  small  quantities  of  any  of  the  above 
oils  with  olive  oil  can  be  detected,  as  the  refraction  coeffi- 
cient would  be  above  2.  Pea-nut  oil  is,  however,  an  excep- 
tion, since  a  mixture  of  25  per  cent,  of  this  and  75  per 
cent,  of  olive  oil  with  a  refraction  coefficient  0- 25  would 
give  a  mixture  the  refraction  coefficient  of  which  would  not 
be  above  2.  But  even  in  this  case  the  high  iodine 
absorption  would  betray  the  adulteration. — C.  O.  vV. 


India-rubber 


Substitutes.      R.   Henriipies.      Chem.    Zeit. 
1893,  17,  634. 
See  under  XIII..  page  47. 


The  Analysis  of  Bees'  Wa        G.Buchner.    Chem.Zeit. 

.  17,  918- 
See  under  XXIII.,  page  70. 
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The  Use  of  Furfural  for  the  Defection  of  Sesame  Oil  in 
Oil  Mixtures.  V.  Villavecchia  and  G.  Fabris.  Zeits. 
ang.  Cheni.  1893,17,  505. 

See  under  XXIII.,  page  69. 


Detection  of  Nitronaphthalene  in  Mineral  Oils.    Xorniau 

Leonard.     Cheni.  News,  68,  297. 

See  under  XXIII., page  69. 


PATENTS. 
An    Improved   Process  for   Treating  and  Purifying   Sod 
and  other  Oils,  and  Apparatus  therefor.     F.  X.  Turney, 
Nottingham.     Eng.  Pat.  1349,  January  21,  1893. 

Fob  the  purification  of  sod  oil  (the  refuse  oil  after  treat- 
ment of  chamois  leather  with  cod  and  other  oils)  containing 
water,  colouring  matter,  and  impurities  derived  from  the 
skins,  the  oil  is  agitated  with  a  solvent,  such  as  petroleum 
spirit  or  carbon  bisulphide,  and  the  mixture  is  allowed  to 
staod.  The  water  and  impurities  then  settle  out.  The 
supernatant  mixture  of  oil  and  solvent  is  drawn  off  and 
distilled,  and  the  solvent  condensed  for  use  over  again, 
leaving  the  purified  oil  in  the  still.  This  oil  is  useful  for 
currying  purposes,  and  is  said  not  to  colour  or  stain  the 
goods.  The  process  is  applicable  to  the  purification  of 
lubricating  and  other  oils. — J.  J.  K. 


Improvement    in    the    Manufacture    of   Emulsions.      H. 
Helbing,  London.     Eng.  Pat.  8196,  April  24,  1893. 

Dextrin  is  the  emulsifying  agent  employed  for  oils  and 
liquids  which  will  not  mix  with  water.  It  is  made  into  a 
thin  paste  with  water,  compounded  with  the  oil,  and  vinegar 
is  then  stirred  in  to  form  a  homogeneous  mass ;  or  the  vinegar 
may  be  first  mixed  with  the  dextrin  and  the  oil  added 
afterwards.  Medicinal  and  flavouring  preparations  may  be 
mixed  with  the  emulsion. — J.  J.  K. 


Improved  Method  of  Separating  Fats.  M.  Ekenberg, 
Stockholm,  Sweden.  Eng.  Pat.  17,565,  September  18, 
1893. 
By  the  process  claimed,  the  separation  is  effected  of  three 
different  fats  and  cholesterin  contained  in  neutral  wool  fat, 
the  melting  point  of  which  varies  between  38J  and  46  C, 
being  generally  above  40°  C.  Wool-fat  is  melted,  cooled 
slowly  to  35°  C.  in  moulds  to  form  thin  tablets  or  cakes, 
and  pressed  in  hot  presses  or  centrifugal  machines  ;  all 
molten  fat  at  this  temperature  flows  out.  The  same 
operation  is  then  repeated  at  45  C  The  products  obtained 
are,  at  35°  C.  a  fat  containing  about  60  per  cent,  of 
cholain  melting  at  25°— 29°  C. ;  at  45°  C.  a  fat  containing 
about  60  per  cent,  of  cholepalmin,  melting  at  37° — 38°  C. ; 
the  residue  in  the  press  consisting  of  a  mixture  of  cholecerin 
and  cholesterin,  containing  60  per  cent,  of  cholecerin,  melting 
at  49° — 55°  C.  Solvents,  such  as  volatile  hydrocarbons,  fat 
oils,  and  fatty  acids,  added  to  the  wool-fat  are  said  to 
facilitate  the  production  of  the  three  fats,  and  may  be 
separated  afterwards ;  that  of  the  fat  oils  and  acids  by 
saponification  with  alkali.  The  cholain  may  be  used  for 
lubricating,  the  cholepalmin  in  the  manufacture  of  soap  and 
candles,  and  the  cholecerin  as  a  substitute  for  beeswax. 

—J.  J.  K. 


An  Improved  Fat  Emulsion  and  Method  of  Producing  the 
same.  M.  Ekenberg,  Stockholm,  Sweden.  Eng.  Pat. 
17,566,  September  18,  1893. 

This  relates  to  the  production  of  an  emulsion  from  cholain, 
a  fat  obtained  by  means  described  in  the  preceding  patent, 
Xo.  17,565,  which  has  the  property  of  forming  emulsions 
with  water  containing  30  per  cent,  or  more  of  fat.  The 
melted  fat,  heated  to  about  40°  C.  in  a  centrifugal  mixing 
apparatus,  is  mixed  with  a  small  quantity  of  water,  allowed 


to  stand  for  some  hours  to  lower  its  temperature  to  25° — 
30°  C,  and  mixed  with  a  quantity  of  water  sufficient  to 
obtain  the  desired  proportion  of  fat  and  water.  This 
emulsion  may  be  used  as  a  pomade,  as  a  means  of  softening 
leather,  or  to  preserve  raw  hides. — J.  J.  K. 


Improved  Apparatus  for  and  Process  of  Making  Soap. 
M.  J.  Palmer,  Toledo,  Ohio,  U.S.A.  Eng.  Pat."  19,298, 
October  13,  1893. 

The  saponification  is  effected  in  a  vacuum  chamber,  heated 
by  steam,  assisted  by  a  revolving  agitator,  which  intimately 
commingles  the  fatty  matter  and  alkali.  The  product  is 
then  ejected  into  a  vat  and  subjected  to  the  action  of  the 
electrical  current,  which  disintegrates  the  fatty  globules 
therein,  and  effects  a  complete  and  rapid  saponification, 
obviating  the  necessity  of  time  and  storage,  for  ageing  the 
soap. — J.  J.  K. 


XIII.-PAINTS,  PIGMENTS.  KESLNS, 
YARNISHES,  INDIA-RUBBEE,  Etc. 

{A.)— PAINTS,  PIGMENTS. 

Antimony  Blue.     G.  Sebor.     Casopis  pro  prumysl 
Chemicky,  1893,216. 

The  author  attempted  to  find  a  practically  workable 
method  for  the  preparation  of  this  blue,  which  was  dis- 
covered by  Boettger  in  1871.  Sulphide  of  antimony  is 
dissolved  in  concentrated  hydrochloric  acid,  and  the  solution 
filtered  through  asbestos.  The  moderately  concentrated 
solution  is  heated  to  the  boiling  point  and  mixed  with  a 
concentrated  solution  of  potassium  ferrocyanide.  A  small 
quantity  of  potassium  chlorate  or  nitric  acid  is  then  added 
and  the  whole  well  boiled.  The  mass  is  then  filtered  and 
washed,  and  subsequently  dried.  A  very  deep  fine  blue 
pigment  is  obtained  in  this  manner  Another  blue  is 
obtained  by  mixing  the  solutions  of  antimony  trichloride 
and  potassium  ferrocyanide  without  regard  to  their  con- 
centration, and  subsequently  adding  a  large  excess  of  water. 
This  yields  a  fine  pale  blue.  An  antimony  blue,  as  pure  as 
it  could  be  obtained,  gave  the  following  analytical  numbers: 
Fe,  30-28  per  cent.;  Sb,  2-422  per  cent.;  H20,  5-828  per 
cent.;  Cl,0-712  per  cent. ;  O,  0-323  per  cent.  ;"  CN,  60-435 
per  cent.  This  blue  behaves  towards  acids  like  ordinary 
Prussian  blue ;  it  is  not  affected  by  cold  solutions  of  the 
caustic  alkalis  or  of  ammonia,  but  by  using  hot  solutions,  it  is 
destroyed.  It  differs  from  Prussian  blue  in  being  insoluble 
in  a  solution  of  ammonium  oxalate  or  tartrate. — C.  O.  W. 


PATENT. 

A  Xew  or  Improved  Protective   Paint.     T.    Cohn,  Berlin. 
Eng.  Pat.  19,444,  October  16,  1893. 

This  paint  consists  mainly  of  oxide  of  lead,  common  salt, 
and  a  soluble  salt  of  a  suitable  heavy  metal,  the  whole 
being  stirred  up  with  a  little  water,  washed,  and  finally 
ground  with  oil  or  varnish.  "  The  oxide  of  lead  combines 
with  the  common  salt  and  forms  chloride  of  lead  and 
hydrate  of  soda.  The  latter  precipitates  the  oxides  or  the 
hydrates  of  the  heavy  metallic  salts,  and  thereby  forms, 
with  the  fatty  acids  contained  in  the  oils  or  varnish, 
saponaceous  products.  The  latter  become  dissolved  in  the 
free  oil,  and  give  the  paint  its  elasticity."  Convenient 
proportions  are  10  parts  of  oxide  of  lead,  2  parts  of 
common  salt,  enough  water  to  form  a  thin  paste,  and  5  parts 
of  chloride  or  sulphate  of  zinc.  To  produce  various  colours, 
salts  of  various  other  metals,  such  as  copper,  iron,  &c, 
may  be  substituted  for  the  zinc  salt. — A.  G.  B. 
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■./■.i-i-i'sins.  V  \i:\isiii  - 

Kauri  <  'opal  Digging  in  A*  10  Zealand,    t  !hem.  Ind. 
16,  187      188. 
Kvi  1.1  copal  i*  tin'  rcain   of   Dammara  Australis,  and  the 
ooourreaue  o)  1 1 1 i  —  fir  is  limited  to  the  proi  ince  of  As 
where  i>   appears  i"  bavta  been  growing  for  man)  thousand 
This  ri ^iu    i-   of   very   greal    importance    for   the 
manufacture  of  varnishes  and  lacquers,  bul  up  to  a  fe«  j  eara 

ly  the  fossilised  resin  was  employed  for  this  pur] 

the  fresh  resin  being  almost    valueless,      tn  recent  times 

tin-  resin  is  also  employed  for  ci  rtain  purposes,     The  fossil 

resin   is   obtained   bj    digging,  niostli    on  land  where  no 

Kauri  firs  exist  at  present,     The  ream  is  frequently  found 

in  quantities  of  from   50  to   luo  lb.   together,  sometimes 

even  forming  blocks  weighing  from   2   to  I  cwt.     The  first 

its    <n     Auckland    found    tins     resin    in    enormous 

quantities   when   tilling   the   soil.      Its  value   then    b(  tag 

unknown   it    was   burn)    as   fuel.     The  first   shipment   to 

London  of  800  tuns  was  mnde  in   1845,  and  the  resin  being 

found  unsaleable,  it  was  sent   to  America,  where  its  value 

f,>r  the  manufacture  of   lacquers  was   discovered,      since 

then  the  exports  have  been  steadil-,  increasing,  and  amount 

t,,  aeai  as  per  annum  at  present.     In  some  places 

-m  is  found  in  beds    10  feet  in   thickness,  and  till 

the  ploughing  of  native  soil  was  frequently  found  to 

•  y  remunerative  operation  on  account  of  the  resin 

brought  up  by  the  plough  shares.-    I  .  t  ».  \V. 


On  Xanthorrhoea  Resins.     M.  Bamberger.     Monatsh. 
(hem.  1893,  14,  383.  ' 

\  v\  MioKuii.i  ,  resins,  which  are  known  in  commerce  as 
"  Akaroid  resin,"  "  Botany  Bay  resin,"  "Grass  tree  gum," 
•■  Nut  resin,"  have  been  repeatedly  investigated  by  Lich- 
tenstein,  Laugier,  Tvommsdorf,  and  Widmann.  Stenhousc 
discovered  in  the  yellow  resin  cinnamic  and  benzoic  acid, 
and  by  treating  it  with  nitric  acid  he  obtained  large 
quantities  of  picric  acid.  Hlasiwetz  and  Barth  obtained 
from  the  same  resin,  by  fusing  it  with  caustic  potash,  large 
quantities  of  para-hydroxyhenzoic  acid,  resorcinol,  and  a 
double  compound  of  protocatechuic  acid  with  para-hydroxy- 
ben/.oic  acid  and  catechol. 

/.  Yellow  Xanthorrhwa  Resin  (Xanthorrhwa  hastilis 
5m.) — The  acid  number,  saponification  number,  and  iodine 
number  were  determined  by  Schmidt  and  ISrban's  method, 
The  figures  given  refer  to  resin  purified  with  alcohol,  unless 
stated  differently.  Acid  number,  132 — 133  ;  saponification 
number,  320 — --'5;  iodine  number,  86;  methyl  number, 
crude  resin,  27*66— 28*97;  purified  resin,  3473;  erode 
resin  (Amsterdam  Exhibition),  27*29.  lioiling  water 
extract-  from  the   yellow  iv-in  10  percent,  of    paraeumaric 


Commercial  Products 


l  -.mallei   qtm.nl  .,  i„,|, , 

a  bo,i\  resembling  vanillin,  , 
imic  aoid. 
//     Red  Kanthorrhojn  mlhorrhwa  Auth 

i  i  i      icid    and   saponification    numbers   of    tbii 
cannot  be  estimated  owing  to  the  ic 
its  alcoholic   solution.     The  iodine  number  of  the  | 
resin  was  found  to  be  105*5.     Methyl  number,  crudi 
60*3—60*9;  purified  resin,  7 1  ■  12.   Carbonyl  i 
Boiling  water  extracts  from   this  resin  about   2 
paraeumaric    acid,    a   subsl  ino    resembling   vanill 
para-hydroxyhen  I     I  I,  YV. 


Gardenia  Resin.     E.  Beckel  and  Schlagdenhauffen. 
it.  de  Pharm,  1893,49, 
The  leaf  buds  of  the  New  Caledonian  Gardenia  G.  Oudiepe 
Vieil,  G.  Aubryi   Vieil,  and  <■     -  G      (n.  possess  a 

protective  routing  of  gi  which   i-  chewed  by  the 

natives.      Also  when   dissolved   in   brandy    it    is  used   foi 

Mound,  and    ulcers   on    account   of  its   anl 
properties.     The  resin  is,   however,   chiefly  employi 

caulking  and  making  water-tighl  the  ca s  oi   the 

It  is  insoluble  in  water,  easily  soluble  in  ethi  r, 
alcohol,  and  chloroform,  (in  evaporation,  the 
ethereal  solution  leaves  an  opaque,  yellow  mass,  which  on 
exposure  to  the  air  hardens  completely  within  three 
In  it-  composition  and  reactions  with  metallic  salts,  the 
resin  resembles  the  tannins.  Thi,  resin  is  likelj  to  become 
very  useful  both  medicinally  and  as  a  bas 

— C.  O.  YV. 


/•/„ 


I    i  -INDIA-RUBBER,  &i  . 
Manufacture   of  India-Rubber     Waterproof  Cloth. 
C.  O.  Weber.     Zeits.  ang.  (hem..  189:!,  [21],  22. 
See  under  V.,  page  33. 


India-Rubber  Substitutes.     R.  Henri, pics.     Chem.  Zeit. 
1893,17,  684-    I 
Iron  rubbeb  substitutes  prepared   by  boiling  fattj    oils 
with  sulphur  or  by  treating  them  in   the  cold   with  chloride 
of  sulphur   are   distinguished  in  the  trade  by  the  names 
"brown"     (black)    and    "white    substitute"    r,-[i 
These  two  products  are  entirely  different  in  their  composition, 
they   possess  a  slightly  penetrating,  oil-like  odour  and  are 
very  insoluble  in  all  the  usual  solvents.     The  "  white  -uh-ti- 
tute  "  is  distinguished  by  the  high  proportion  of  chlorine  it 
contains,  and  which  can  neither  be  removed  by  boiling  with 
water  nor  with  acids.     This  substitute  is   obtained  by  treat- 
ing vegetable  oils  with  chloride  of  sulphur.     Analyses  of  a 
number  of  different  substitutes  of  various  descriptions  gave 
the  following  results: — 


Sulphur  in  the  substitute  . 

Chlorine 

Water  

Residue  on  ignition 

l-'atty  acids 

Sulphur  in  the  fatty  acids. 

Chlorine 

Iodine  absorption  of  substi- 
tute. 

Iodine  absorption  of  fatty 
acids. 

Acetyl  number 


0*85 
0*8 

90*  a 
6*12 
0-83 

30*9 

'.11 -3 


••."17 

.Vs.; 
1-0 

."> ' .',  1 

645 
0*43 

31-0 

91*2 


si.-,      li-ii      15-20 


32*0 

102-3 


42-0 
129*0 


IB-0 
125*6 


!9*6 

-. 

Trace 

1(50-3    { 

21-n 


81*67 
4-06 
0-60 

52*6 

141-2( 
121-0J 

19*6 


86*89 

32*5 
101*6 
31-0 


- 

74*90 

6*54 

Trace 

• 

Trace 

26*9 

102*8 

( 

117-1, 
(.     1 

1W5 

31-3 
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The   sulphur  and  chlorine  were  estimated  by  dissolving 

the  substitute  in  fuming  nitrie  acid  in  the  presence  of  silver 
nitrate,  subsequently  fusing  with  sodium  nitrate,  dissolving 
in  water  and  filtering.  The  sulphuric  arid  was  estimated 
in  the  filtrate,  the  insoluble  silver  compounds  containing 
the  chlorine  were  estimated  by  titration  with  solutions  of 
sulphocyariide  and  silver.  The  presence  of  considerable 
quantities  of  chlorine  in  the  white  substitute  explains  the 
low  iodine  absorption  of  these  products,  although  it  is  not 
quite  as  low  as  had  been  believed  and  as  will  be  found  De- 
leaving the  substitute  for  12  hours  in  contact  with  HubFs 
iodine  solution.  On  saponification  with  alcoholic  potash, 
the  chlorine  is  completely  eliminated  from  the  substitute, 
whilst  the  sulphur  remains  in  combination  with  the  fatty- 
acids.  The  amount  of  fatty  acids  contained  in  the  substitute 
appears  rather  small.  It  was  however  found,  that  on  precipi- 
tating the  fatty  acids  from  the  aqueous  solution  of  the 
saponified  substitute,  the  mother-liquor,  which  contains 
large  quantities  of  hydrochloric  acid,  contained  neither 
sulphuretted  hydrogen,  sulphurous,  nor  sulphuric  acids  in 
more  than  traces.  On  concentration,  until  hydrochloric 
acid  begins  to  escape  freely,  the  liquid  becomes  turbid  and 
now  contains  large  quantities  of  sulphuric  acid.  Part  of 
the  fatty  acid  of  the  substitute  must  therefore  be  contained 
in  it  in  the- form  of  a  sulphonic  acid  produced  by  some 
oxidising  influence  upon  the  chloride  of  sulphur.  The  free 
fatty  acids  obtained  from  the  substitute  absorb  more  iodine 
than  the  latter,  owing  no  doubt  to  the  chlorine  in  them 
being  eliminated  on  saponification.  From  the  analyses 
tabulated  above,  it  is  evident  that  the  substitutes  A  and  B 
have  been  prepared  from  the  same  oil,  whereas  C  must  have 
been  obtained  from  a  different  oil.  On  the  action  of  chloride 
of  sulphur  (SjClj)  on  oils  very  little  is  known.  On  adding 
chloride  of  sulphur  to  a  fatty  oil  a  homogeneous  mixture 
is  obtained,  and  very  quickly  an  energetic  reaction  accom- 
panied by  evolution  of  heat,  vapours  of  chloride  of  sulphur 
and  also  a  little  hydrochloric  and  sulphurous  acids,  takes 
place.  After  a  few  minutes  the  mixture  congeals  to  a 
solid  yellow  and  rather  elastic  mass  which  can  easily  be 
crushed  iu  a  mortar.  On  exposure  to  the  air,  any  excess 
of  chloride  of  sulphur  which  may  be  preseut,  evaporates, 
and  a  neutral  substance  is  obtained  equal  in  every  respect 
to  the  commercial  substitute.  If  too  little  chloride  of 
sulphur  be  used  the  product  of  the  reaction  is  more  or  less 
sticky.  The  following  proportions  of  chloride  of  sulphur 
and  oil  were  found  to  give  satisfactory  results : — 

iiki  parta  "f  linseed  oil        with  so  parts  of  S.CU 

h  P°PPy  seed  nil      „    35  „ 

,.         colza  oil  ..    -:> 

„         cotton  seed  oil      ..    IS 

„  olive  oil  ,.    25 

„  castor  oil  ,.    2D 

There  is  evidently  no  relationship  between  the  drying 
power  of  an  oil  and  the  proportion  of  chloride  of  sulphur 
it  requires  to  form  a  solid  substitute.  The  analysis  of 
substitutes  prepared  from  various  oils  and  using  the  above 
mentioned  proportions  of  chloride  of  sulphur,  in  no  case 
led  to  figures  similar  to  those  obtained  with  substitutes  A 
and  B,  but  the  substitute  prepared  from  colza  oil  appear 
to  be  identical  with  substitute  C.  Oxidised  or  "  blown  " 
oils  require  less  chloride  of  sulphur  for  conversion  into 
solid  substitute  than  the  natural  oils,  the  amount  of  chloride 
of  sulphur  decreasing  with  the  degree  of  oxidation  of  these 
oils,  and  it  was  found  that  the  "  soluble  castor  oil "  of 
commerce,  which  is  really  blown  cotton-seed  oil,  by  treat- 
ment with  about  20  per  cent,  of  chloride  of  sulphur  yields 
substitutes,  the  analysis  of  which  exhibits  almost  the  same 
numbers  as  that  of  the  substitutes  A.  and  B.  Considering 
that  chloride  of  sulphur  is  more  expensive  than  any  of  the 
oils  available  for  the  manufacture  of  india-rubber  substitute, 
the  preparation  of  these  compounds  from  oxidised  oils- 
offers  a  distinct  economic  advantage.  About  the  constitution 
of  these  substitutes  no  definite  opinion  can  be  formed  yet,  but 
there  is  little  doubt  that  they  are  addition-products  of  the 
oil  and  chloride  of  sulphur,  since  they  contain  chlorine  and 
sulphur  in  the  same  proportions  as  this  compound. 
Separation  of  glycerol  does  not  take  place  during  the 
formation  of  the  substitutes,  or  they  would  become  easily 
soluble  in  caustic  alkalis,  which  is  not   the  case.     It  was 


further  proved  that  in  saponifying  the  substitutes  with 
alcoholic  potash,  glycerol  always  forms  one  of  the  products 
of  the  saponification.  The  fact  that  the  iodine  absorption 
of  these  substitutes  is  always  very  much  lower  than  that 
of  the  essential  oils,  shows  that  the  action  of  the  chloride 
of  sulphur  upon  the  oils  consists  in  the  conversion  of  the 
unsaturated  fatty  acids  of  these  oils  into  saturated  com- 
pounds. Iu  removing  the  chlorine  from  the  substitute  by 
treatment  with  alcoholic  potash,  unsaturated  fatty  acids  are 
re-formed,  as  is  proved  by  the  high  iodine  absorption  of  the 
fatty  acids  so  obtained,  compared  with  the  low  iodine 
absorption  of  the  corresponding  substitute.  It  is,  therefore, 
highly  probable  that  on  saponifying  the  substitute,  the 
chlorine  attached  to  one  carbon  atom  is  separated,  together 
with  hydrogen,  from  the  next  carbon  atom,  as  hydrochloric 
acid,  and  with  re-formation  of  double  bonded  linking  between 
these  two  carbon  atoms.  The  other  possibility,  that  simply 
substitution  of  hydroxyl  for  chlorine  takes  place,  is  very 
improbable.  Indeed,  on  employing  Benedikt's  acetyl-test 
it  was  found  that  no  such  reaction  takes  place. 

"  Bromi  or  black  substitute,"  which  is  obtained  by 
boiling  oils  with  sulphur,  contains  only  minute  quantities 
of  chlorine.  Also  these  substitutes  are  easily  saponifiable 
with  alcoholic  potash  and  on  precipitating  the  sulphuretted 
fatty  acids  appreciable  quantities  of  sulphuretted  hydrogen 
are  evolved,  and  the  proportion  of  sulphur  contained  in  the 
free  fatty  acids  is  several  parts  per  cent,  lower  than  that  of 
the  original  substitute.  The  iodine  absorption  of  these 
substitutes  and  of  their  fatty  acids  are  very  high,  so  that 
it  would  appear  that  these  oils  are  prepared  by  boiling 
linseed  oil,  or  mixtures  of  linseed  and  colza  oil,  with 
sulphur.— C.  O.  W. 

Contributions  tn  the  Analysis  of  India-Rubber   Substitutes. 

K.  Henriques.  Chem.  Zeit.  1893, 17,  916. 
In  a  former  paper  (see  preceding  abstract)  it  had  been 
shown  that  oxidised  oils  require  less  chloride  of  sulphur 
for  conversion  into  solid  rubber  substitutes  than  fresh  oils, 
and,  further,  that  from  the  iodine  absorption  of  these 
substitutes  and  of  their  fatty  acids,  the  nature  of  the  oils 
used  for  their  manufacture  could  be  inferred.  Glycerides 
of  the  saturated  fatty  acids  being  indifferent  to  chloride  of 
sulphur,  mixtures  of  such  fats  and  of  the  ordinary  oils 
would  yield  substitutes  with  comparatively  small  quantities 
of  chloride  of  sulphur,  and  these  would  give  analytical 
results  very  similar  to  those  of  substitutes  prepared  from 
oxidised  cotton-seed  oil.  Boiling  alcohol  would,  however, 
easily  extract  from  such  compound  substitutes  all  the 
saturated  fats,  while  the  substitutes  prepared  from  homo- 
geneous oils  yield  nothing  to  alcohol.  Possibly  saturated 
and  unsaturated  glycerides  can  be  separated  by  treatment 
with  chloride  of  sulphur,  and  subsequent  extraction  with 
alcohol.— C.  O.  W. 

Deductions  from  the  Analysis  of  India-Rubber  Articles. 

K.  Henriques.     Chem.  Zeit.  1893, 17,  707. 

See  under  XXIII.,  page  70. 


The   Manufacture    of    India-Rubber    Waterproof    Cloth. 

C.  O.  Weber.     Zeits.  ang.  Chem.  1893,  [21],  22. 

See  under  V.,  page  33. 


PATENT. 


Manufacture  of  Artificial  Caoutchouc.     A.  F.  St.  George, 

Eedhill,  Surrey.  Eng.  Pat.  15,544,  August  30,  1892." 
Spirit  of  turpentine  is  passed  upwards  through  a  heated 
tube  of  ^th  inch  or  less  diameter  ;  the  issuing  vapour  is 
directed  against  a  spray  of  hydrochloric  acid  or  other  acid, 
"  which  has  the  effect  of  throwing  down  solid  fragments  of 
caoutchouc."  These  fragments  are  thoroughly  washed, 
when  they  are  available  for  all  the  purposes  to  which 
cleansed,  masticated  caoutchouc  is  applicable.  The  vapour 
issuing  from  the  tube  may  be  condensed  by  cooling,  and 
the  resulting  liquid  agitated  with  hydrochloric  acid,  when 
the  caoutchouc  fragments  will  be  produced. — A.  G.  B. 
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XIV.-TANNING,  LEATHER.  GLUE.  AND 
SIZE. 

The  Action  »/'  Salt  on  Ike  Putrefying  />'././>  ria  of  h 

V   II.  Hnenlein.     Dingl.  Polyt.  J.  1898,288,914—215. 
V  ■  i   onlj  is  il  essary  to  remove  the  -:ilt 

from  salted  hides  before  (hey  are  put  in  tin 
but  even  advantageous  to  add  ~:>lt  to  the  soaks  in  which 
dried   hides   arc  being    Boftcned     The  ^-li^li t   loss  of  hide 
snbstanct     caused  by    the    action    of    the    salt    is    com- 
pensated  for  by    the    eheoked   putrefaction    and   by   the 
i  tion  of  the  salt. 
Strips  of  ox  hide,  prepared  as  for  tanning,  were  immersed 
in  sterilised  water,  and  in  'J  per  cent.,  10  per  cent.,  and 
ins  respectively,  the  vessels  being  left 
open  to  the  air.     After  a  week,  0- 1   cc.  of  the  saturated 
and  10  per  cent  sail  solutions  devi  loped  only  one  colony  on 
a  K  .  whilst  the  same  quantity  of  the  S  per  cut. 

.  most  of  which  were  mierooo 
and  did  not  liquefy  the  gelatin  :    the  same  quantity  of  the 
water  soak  gave  innumerable  colonics,  Bome  "t  which  were 
micrococci,  and  others  liquefying  bacilli. 

In  a  second  similar  series   ol  experiments  the   beakers 

were  covered   with  ade   tighl   with    filter 

paper  saturated  with  mercuric  chloride.     After  eight  n 

the  saturated  anil  10  per  cent,  -alt  solution  produced  no 

nies;  the  2  per  cent,  solution  produced  many  colonies, 

hut  no  liquefying  bacteria  :  the  water  soak  produced  many 

colonies,   including   liquefying   bacteria.     The   hide  which 

ha. I  been  in  the  water  ami  in  tin  2   per  cent,  salt  solution 

lerably    putrefied,  soft,  and  discoloured;   whilst 

that   in  the   other  solutions  was   still    fresh    ami    somewhat 

harder  in  the  saturated   solution  than  in  the   it)  per  cent. 

solution. 

It  was  noted  that  the  alkaline  reaction  of  the  1'  per 
cent,  salt  solution  was  always  stronger  than  that  of  the 
water,  so  that  it  would  seem  that  this  small  quantity  of 
salt  considerably  alters  the  character  of  the  fermentation, 
but  whether  per  se  or  by  extinction  of  the  liquefying 
bacteria  remains  unsettled. — A.  G.  13. 


The  Course  of  the  Absorption  of  Tannin   in   the  Layers. 
C.  Saillon.  '  Dingl.  polyt.  J.  1893,  288,  256.     (Compare 

tins  Journal,  1-  G10.) 

Tin:  absorption  of  tannin  by  the  hides  in  the  layers  is  not 
in  simple  proportion  to  the  time  of  laying  away,  but  is 
constantly  diminishing  when  no  addition  of  tannin  is  made. 
A  graphic  representation  of  the  absorption  gives  a  parabola. 
Thus  it  is  unprofitable  to  leave  the  hides  in  a  layer  beyond 
a  certain  lapse  of  time,  for  after  this  the  loss  of  interest  is 
greater  than  the  gain  in  the  weight  and  quality  cf  the 
leather.— A.  G.  B. 

/)    omposition   of  Hides  during  the   1'  •    Tanning. 

You  Schroeder  and  .1.   Passler.     Dingl.  Polyt.  .1.  1893, 

289,    137—111,    210—312,    HO— 234.  Compare    this 
Journal.  1893,  297,  610. 

An  investigation,  undertaken  for  the  purpose  of  determining 

whether  hides  decompose  during  the  process  of  tanniug,  was 
made    by    Muntz   about   the  year   1ST".      His   method  was 

tially  that  now  j    the  authors,  and  yielded 

hint  results  which  indicated  a  loss  of  S-6  per  cent,  of  hide 
substance.  This  conclusion  is  untrustworthy  because  of 
the  small  size  of  the  pieces  of  hide  with  which  Muntz 
experimented. 

The  authors  have  studied  the  question  both  for  di 
hides  (uppers',  and  for  sole-leather.  In  the  first  series  of 
experiments  32  dried  Buenos  lyres  horse  hides  were  put 
into  the  soaks  for  seven  days,  during  which  time  they  were 
ouce  transferred  to  the  tumblers  for  20  minutes  and  returned 
to  fresh  water  in  the  soaks.  Six  days  in  arsenical  limes 
followed,  after  which  the  hides  were  unbaired,  washed,  and 
given  a  further  six  days  in  pure  limes.  The  fleshed  hides 
Were  soaked  for  two  days,  and  bated  with  pigeons'  dung  at 

.  for  one  day,  this  bating  being  followed  by  tumbling 
in   running  water,  slicking,   trimming,  and  a    further  few 


minutes  tumbling  in  .,.,1  inmbliDg  „,  . 

and  draining  on  thi 

BUSpi 

it.-r  was  expreu 
halves  weighed  ;  the 
with   the   rest   i 
5,170  firms..  „as  retained  for  an 

iding  the  experii 
pjaced  in  the  first  colouring  pit,  when    theliqua 
pin.    bark  and  of   about  0'60     B.      Alter   i ', ,  IJj„g 

during  the  first  day.  the  strength  of  theliqui 
10    0   s,,       n-85      i'..      Six    days    later  the  hides  v.. 
ferred   to  the  second  colouring  pit.  where  the  liquor  had 
the  strength.     Her.-  thej  remained  for  six  days,  and 
were  tli.  .the  third  and  fourth  pits,  in  each  of 

which    a    similar   period     was    allowed.       The    last    colour 
contained  quebracho,  extracted  hot,  in  addition  t.i  the  : 
and  had  a  specific  gravity  of  l-all  —  !••, 

Ten    weeks  in    layers    with  pine   and    qc 

!  the   taillu  ,  ]  baif  hide 

was  then  air-dried. 

For  t!  .ntativc  strips  were  .lit  both  from 

the  .nd  tanned   half,  the  portions  chosen   being 

the  butt   i  [die  ol   the  back,  and  the  belly 

and   shoulder.     The    analytical   data    were    obtained    for    a 
piece  oi  each  portion,  and  computed  for  the  whole  port 
and   the   whole  hide.     In   the  following  the  figures  for  the 
»liolo  hide  will  alone  .  inasmuch  as  attention  has 

already  been  drawn  to  the  slight   diffen  cfa  exist  in 

the  composition  of  different  portions  of  the  same  hidi 
Journal.  1893,  G10). 

The  composition  of  the  untanncd  half  was — 

Airdri.d  hide  substance 

t.lv  dry  hide  substance. ......     -_'2-]7 

The  composition  of  the  anhydrous  hide  substance  was  — 

Per  i 

Pat i-io 

Ash 1-7.; 

Hide  substance 

Nitrogen lTfS 

In  the  fat  and  ash-free  hide  substance  the  percentage  of 
nitrogen  was  17  ■  7s. 

The  tanned  half  contained — 

Per  I 

Air-dried  leather 16'61 

Anhydrous  leather 

The  nitrogen  in  the  anhydrous  leather  was  10*14  per 
cent.,  nr  10-  18  per  cent,  in  the  leather  extracted  with 
carbon  bisulphide  and  water. 

Assuming  that  the    nitrogen    in   the    anhydrous   leather 
corresponds  with  the  same   proportion  of  hide    snbstan 
does  the   nitrogen  in  the  anhydrous-,  ash-,  and    fat-free  hide 
substance,  the   following  may  be  deduced  from  the  a! 
figures  :  — 

-    "-tec.        **"*«•• 


In  PK)  parts  cf  hide 

In    the    leather    obtained  from   this 
quantity  of  hide. 


21-51 
81-90 


Difference  . 


+0-SS 


It  is  thus  apparent  that  during  the  tanning  of  a  borse 
hide,  in  the  manner  described  above,  there  is  no  appreciable 
loss,  or  decomposition  of  hide  substance. 

In  the  following  table  the  proximate  composition  of  the 
anhydrous  leather,  of  the  anhydrous  hide,  and  of  the 
leather  obtained  therefrom,  are  shown;  the  last  column 
gives  the  gain  or  loss  of  the  several  constituents  when  the 
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hide  passes  into  leather— the  yield  of  leather  from  100  of 
hide  being  172  9:—  ^^ 


1.  6S 


In  100      |     In  178*9 

Anhydrous     Parte  ol       Parts  of 

Leather.     Anhydrous  Anhydrous    /j.;- 

Hide.         Leather.       "-**'■■• 


Fat  . 


Water  extra.!  :  — 
Tannins 


Not  tannins. 


Fat-tree    hide   s.ub- 
stanoe. 

Tannin       in      pure 
leather  substance. 

Nitroeen 


Sussr,  calculated  ms 

Bin 


glucose. 


Per  Cent. 

,r-.:; 

1-10 

1-44 

o*  \s 

1-73 

0-78 

3'57 

0-17 

1*49 

.. 

2-58 

•• 

97*17 

98*79 
63-14 

WIG 

17*29 

W57 

(I'll 

rrw 

+  o-:u 

-  0-95 

+  0-17 
+  2-5S 
+  1-69 
+63-14 

-  0-28 
+  0-19 


It  will  be  noted  that  there  is  a  decrease  of  ash ;  this  is 
attributable  to  the  solution  in  the  tanning  liquor  of  a 
portion  of  the  lime  absorbed  by  the  hide  during  the 
unhairing.  The  slight  gain  of  "  fat "  is  possibly  due  to 
the  acquisition  of  some  resinous  substance  from  the  liquors. 
The  figures  show  that  the  total  tannin  absorbed  by  98-79 
parts  "of  hide  substance  is  63-14  +  6  17,  or  70-3  per 
cent.,  so  that  the  hide  is  not  tanned  to  saturation,  for  the 
authors  have  already  shown  (Ioc.  cii.)  that  the  maximum 
absorption  of  tannin  is  100  per  cent.  The  figures  given  m 
the  paper  for  the  different  parts  of  the  hide  indicate  that 
the  flank  is  less  fully  tanned  than  the  other  parts,  probably 
because  of  its  greater  thickness. 

A  second  series  of  experiments  was  conducted  on  exactly 
the  same  lines,  with  calf  skins,  the  preparation  and  tannage 
being  as  follows : — Seven  days  in  the  soaks,  with  several 
tumblings  and  renewals  of  water ;  seven  days  in  old  and 
fresh  limes;  unhairing;  two  days  in  fresh  lime.  After 
being  fleshed  the  skins  were  bated  for  a  day  in  pigeon 
dung,  whence  they  were  passed  into  water  at  20°  C,  and, 
on  the  same  day,  were  drained  and  weighed.  They  were 
then  passed  through  five  colouring  pits,  the  first  two  of 
which  consisted  of  pine  and  the  last  three  of  pine  and  oak  ; 
the  specific  gravity  was  gradually  increased  from  0  ■  90°  B. 
to  1-20°  B.,  and  the  whole  colouring  process  lasted  for 
28  days.  The  skins  were  finally  transferred  to  the  layers, 
where  oak  and  pine  liquor  at  1-50°  B.  was  used;  here  they 
remained  for  44  days.  After  being  in  the  second  colouring 
pit  the  skins  were  slicked  on  the  flesh  and  trimmed  ;  the 
portions  removed  amounted  to  4  •  52  per  cent,  of  the  raw- 
weight. 

As  in  the  previous  series  of  experiments,  three  skins  were 
divided  before  the  whole  batch  went  into  the  colours  ;  three 
halves  were  tanned  with  the  rest  of  the  skins,  whilst  the 
other  three  halves  served  to  supply  analytical  data  for  the 
raw  skins.  It  was,  of  course,  necessary  to  analyse  the 
fleshings  and  trimmings,  referred  to  above,  separately,  and 
to  correct  the  analyses  for  these. 


The  untanued  skin  contained  19-06  per  cent,  of  anhy- 
drous material,  which  gave  the  following  figures  :— 

Per  Cent. 

Fat 0-75 

Ash Ill 

Hide  substance 9S'14 

100-00 

Nitrogen 17*46 

Thus  the  true  hide  substance  contained  17-79  per  cent, 
of  nitrogen. 

The  anhydrous  fleshings  and  trimmings,  which,  it  will  be 
remembered,  had  been  slightly  tanned  in  the  colours, 
amounted   to   1'23    per  cent,    of  the  untanned    skins   and 

contained — 

Per  Cent. 

Fat 1*79 

Ish  1-35 

Blatter  soluble  in  water  : — 

Tannin 1 -93 

Not  tannin 2'8l 

True  leather  92-10 

100-00 

Nitrogen 1-2-22 

The  anhydrous  leather  amounted  to  31-82  per  cent,  of 
the  untanned  skins,  and  contained  9-67  per  cent,  of 
nitrogen. 

From  the  above  figures  it  may  he  calculated  that — 




Nitrogen. 

Hide 

Substance. 

100  parts  of  untanned  skin  contained 
The  leather,  fleshings, and  trimmings 

3-S3                  18-71 
3-23                  18*16 

-  o-io 

-  0-55 

It  will  be  seen  that  a  slight  loss  is  recorded  in  this 
balance  sheet,  whereas  in  that  audited  for  the  horse-hide 
leather  there  was  a  slight  gain.  It  is  justifiable  to  attribute 
such  small  differences  to  experimental  errors,  and  to  con- 
clude that  in  the  usual  practice  of  tanning  hides  for 
dressing  leather,  there  is  no  appreciable  loss  of  hide 
substance. 

The  following  analyses  show  the  difference  in  composition 
between  calf  skin  and  the  leather  therefrom  ;  the  columns 
are  to  be  interpreted  as  follows : — 

A.  Percentage  composition  of  calf  leather. 

B.  Percentage  composition  of  dried  calf  skin. 

C.  Composition  of  the  6-45  parts  of  dry  fleshings  and 
trimmings  from  100  parts  of  dried  skin. 

D.  Composition  of  the  166-95  parts  of  dry  leather  from 
100  parts  of  dried  skin. 

E.  Total  of  C.  and  D. 

F.  Increase  or  decrease  of  E  over  B. 


Fat 

Ash 

Water-soluble:— 

Tannin 

Not  tannin 

Vat-  and  ash-free  hide  substance 

Tannin  in  the  pure  leather. 

Nitrogen 

Sug»r  (as  glucose) 


A. 

B. 

C. 

D. 

E. 

F. 

1 

0*50 

0-GS 

4*17 
2*00 

9*67 

0-18 

0-75 
1*11 

08-11 
17-47 

o-ii 

0-09 

0*12 
0*18 
4-43 
1-53 

0*79 

0-83 
1*09 

6*96 
3*34 
90*74 
63-99 

16-15 
0-30 

0-94 
1-18 

7*08 
3-52 
05-17 
65-51 

16-94 
0-30 

+  0-19 



+  0-07 

+  7*08 

+  3-5-J 

-  2-.'7 

+65-51 

-  0-53 

+  0*30 

1 
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On  comparison  of  this  table  with  the  similar  tab! 

above  fur   bone  leather,  ii  «iii  be  noted  that  there  it  a 

bt  gain  of  ash  in  the  calf  leather,  whereas  there  was   i 

lusv    iii    the  horse  leather]    tins    difference    the    authors 

attribute  to  the  more  drastic  bating  and  washing  whioh  the 

oilf  skins  receive ;  these  remove  the  lime  more  completely 

than   it   i-  removed  from  the  horse  hides  before  tanning. 

The   loss   of   hide   BubstaneJB    is    of  course   magnified    by 

illation  on  the  drj  skin  and  leather  ;  several  unimportant 

.  stioni  are  made  to  account  for  the  loss,  otherwise  than 

deoompositiorj  of  hide  Bubstanoe. 

One  hundred  parts  of  the  bide  substance   of  calfskin 

torbed    78'8   parts   of  tannin,  of  whioh   7-7  parts  are 

j  removed  by  water. 
The  third  series  of  experiments  is  concerned  with  sole 
leather.  The  dry  Buenos  lyres  hides  were  put  into  fresh 
water  oaks,  where  they  remained  for  nine  days  with 
several  ohanges  of  water.  The*,  were  then  drained  and 
■  ti'il  for  three  days.  I  nhainng,  washing,  fleshing,  and 
another  washing  completed  the  preparation.  The  division 
of  the  experimental  hides  was  then  made. 

The  bides  passed  through  four  suspenders,  in  which  they 
remained  two,  three,  four,  and  five  days  respectively.  The 
suspender  liquor  was  prepared  from  o  bout  bark  from  old 
layers)  iti  of  the  extract  from  this  bark  diluted 

with  3,  I.  .  and  0  times  its  volume  of  water  for  each  of  the 
four  suspenders  respectively.  The  extract  had  a  specific 
gravity  of  1*0059  (0-86    B.)  and  contained— 

Grms.  in  100  cc. 

Tannin 0*226 

0*918 

Total  acid  (as  acetic  acid)  0*468 

■  acids 0*800 

olatilo  acids 0*168 

The  tiftli  and  final  suspender  contained  :>0  kilos,  of  pine 
bark  for  the  71  hides,  and  was  followed  by  a  pit  containing 
10  kilos,  of  oak  bark  and  30  kilos,  of  pine  bark,  in  which  the 
hides  remained  for  seven  days.  The  first  layer  contained 
liquor  from  66  kilos,  of  oak-  and  147  kilos,  of  pine-bark,  and 
the  second  contained  liquor  from  100  kilos,  of  oak-bark, 
60  kilos,  of  pine-bark,  and  20  kilos,  of  valonia ;  the  tanning 
lasted  for  :'7  weeks  and  six  days. 

The  experimental  hides  were  divided  into  butt,  shoulders, 
and  belly;  representative  portions  of  these  were  analvsed 
and  the  composition  of  the  whole  portions  and  of  the  whole 
hide  computed.  The  hide  contained  28*84  per  cent,  of  dry 
substance,  which  was  composed  of — 

l'er  cent. 

Pal 0-28 

Ash 0*30 

Hide  substance 99*48 

100*00 

The  nitrogen  in  the  dry  hide  was  17*76  per  ceut.,  or 
17*87  per  cent,  in  the  ash-  and  fat-free  hide.  100  parts  of 
undried  hide  gave  52*45  parts  of  absolutely  dry  leather, 
which  contained  9 '40  per  cent,  of  nitrogen. 

Thus  a  balance  sheet  may  be  made  out  as  follows  : — 


. 

In  100  parts  of  ash-  ami  fat-free  hide 

28*67 
87*68 

6*18 

1*08 

o-w 

Calculated  on  the  dry  hide  substance,  the  loss  during 
tanning  becomes  3  •  7  7  per  cent.  The  authors,  whilst  fully- 
aware  of  the  sources  of  error  introduced  by  the  difficulty 
of  determining  the  moisture  in  the  hide  and  leather,  feel 
compelled  to  admit  that  this  is  a  genuine  loss  ;  they  attribute 
its  magnitude  to  the  length  and  severity  of  the  process  of 
tanning  sole  leather.  At  the  same  time  the  loss  is  much 
smaller  than  was  stated  hy  Muntz  (see  above),  and  in  practice 


should  not  exceed  the    pi  rrhieh    the    a. ill.. 

f""'"'      A  iparison  of  the  thn  riments 

made  :  — 


(l.)  Horso  leather. 

If  leather... 

ither... 


Dm  , 


-8*77 


77 


The  authors   again  animadvert    upon  the  German  CUStom 
of  estimating  the  yield  of  leather  by  the  incr  l„  ,,f 

the  water-containing  hide  (compare  this  journal.  1898,  810). 
The  butt  in  ibis  condition  always  contains  the  leasl 
that    it    will  appear  to   be    the   best    tanned;  as    a    fact  the 
bellies    are    always    more    tanned    than  the    shoulders,    and 
these  more  than  the  buns. 

The  following  table  shows  the  composition  of  sole  Ii 
and  the  increase  or  decrease  of  its  constituents  over  those 
of  the   hide.     100   parts    of  anhydrous  hide   yield    lxl*87 
parts  of  anhydrous  leather. 


Fat 

Ash 

Water-soluble  :— 
Tannin 

Not  tannin 

Pat-  and  ash-free 
hide  substance. 

Tannin  in  pure 
leather, 

Nitrogen 

Sugar  (as  glucose)1. . 


0*85 

0-S7 


i',  ; 
4-25 


9'  10 
0-86 


In  181*87 


Anhydrous 

Hid. 


0*28 


89*48 


0*46 

8*60 

7*73 

95*65 


17*76  17*10 

0-65 


I...-* 

or 

Gain. 


+  0-17 

+  8*60 
+  7-78 

-  S-77 

-  0*66 


It   will  be  seen  that    100  parts  of  ash  and  fat  free  hide 
substance  have  absorbed  76-91  parts  of  tannin.— A.  G.  B. 


PATENTS. 


Improvemt  nts  in  th,  Treatment  of  Leather.     H.  Lebl  and 

E.  Atlass.  Vienna.  Eng.  Pat.  1216,  January  19,  1893. 
The  claims  in  this  patent  are  for  producing  velvet-leather, 
having  a  fine  and  short  nap  or  down,  from  ordinary  leather 
by  roughening  on  the  grain  side,  and  for  smoothing  such 
velvet-leather,  where  desired,  by  ironing  and  pressing. 
Heretofore  velvet-leather  has  always  been  produced  hy 
roughening  the  flesh  side,  which,  however,  is  too  coarse  for 
a  tine  nap.  The  process  of  roughening  is  purely  a 
mechanical  one,  being  performed  by  friction  with  some 
gritty  material  or  by  a  sand  blast. — A.  G.  B. 


An  Improved  Process  for  treating  and  purifying  Sod  and 
other  Oils,  and  Apparatus  therefor.  F.  X.  Turney, 
Nottingham.     Eng.  Pat.  1349,  January  2),  1893. 

See  under  XII.,  page  46. 


Improvements  relating  to  the  Treatment  of  Hides  and 
Shins.  H.  H.  Lake,  London.  From  A.  .1.  Strauss, 
Paris.     Eng.  Pat.  2545.  February  4.  .  - 

This  invention  relates  to  a  process  of  transforming  tanned 
goat,  sheep,  calf,  and  other  hides  into  tawed  hides  so  as  to 
combine  the  suppleness  and  other  qualities  imparted  to  the 
hides  by  tawing,  with  the  strength  obtained  by  tanning. 

'     1' 
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The  tanned  goat  skins  i  one  dozen)  are  submitted  to  the 
following  operations  : — 

(1.1  Working  in  a  tumbler  with  tepid  water. 

(2.)  Working  in  a  tumbler  with  a  solution  of  30  grms. 
of  potash  in  60  litres  of  water  for  half  an  hour. 

(3.)  Soaking  for  five  minutes  in  a  very  weak  solution  of 
hydrochloric  acid,  which  has  the  effect  of  neutralising  the 
potash. 

These  three  operations  constitute  the  cleansiDg  of  the 
hides  "  from  injurious  tanniug  materials." 

(4.)  Pounding  and  working  for  2 — 3  hours  in  a  tepid 
bath  composed  of — 

Solution  of  quebracho  (SO  "litres"  of 
pulverised  quebracho  t>>  180  litres  of 

water) !•'  litres. 

Glycerin »'15   >. 

Wheat  Hour 75  grms. 

Bran 30     ,. 

Alum *0      „ 

Water 3"  litres. 

(5.)  Two  hides  are  placed  flesh  to  flesh  on  a  marble  table 
and  rubbed  with  an  ordinary  tanner's  grit-stone. 

f  6.)  The  hides  thus  arranged  are  rubbed  on  both  sides 
and  brushed  with  a  solution  of  100  grms.  of  ammonia  in 
IS  litres  of  water. 

(7.)  They  are  then  impregnated  with  a  solution  of 
campeachy  wood,  prepared  by  boiling  16  kilos,  of  the  wood 
in  110  litres  of  water.  The  hides,  still  together,  are 
immersed  in  this  liquor,  and  are  then  spread  on  tables 
to  '-oxidise  the  solution  cf  campeachy,"  the  treatment 
being  repeated  until  a  deep  chestnut  colour  has  been 
attained. 

(8.)  The  hides,  still  together,  are  next  brushed,  on  a 
curved  table,  with  a  solution  of  sulphate  of  iron  and  sulphate 
of  copper  in  the  proportion  of  60  grms.  to  15  litres  of 
water. 

(9.)  The  hides  are  then  again  immersed  in  a  campeachy 
bath  (8  litres  of  campeachy  extraot  to  100  litres  of  water), 
and  afterwards  separated  and  rinsed  in  pure  water. 

(10.)  Each  hide  is  finally  aired,  placed  on  a  table,  and 
rubbed  on  the  hair  side  with  a  round-edged  tool. 

The  final  operations,  which  are  known  in  tawing,  need 
not  be  described. — A.  G.  B. 


Alcohol  precipitated  a  gummy  matter,  after  removal  of 
which  crystals  gradually  formed,  from  which  ultimately 
100  grm.  of  pure  melezitose  were  obtained.  The  syrup 
contained  something  like  half  its  weight  of  solid  matter,  so 
that  the  melezitose  probably  amounted  in  all  to  about  40  per 
cent,  of  the  total  solid  matter.  Glucose  constitutes  a  large 
fraction  of  the  remainder ;  a  gummy  substance,  partially 
preeipitable  by  alcohol,  was  also  present.  Hence  lime-tree 
Mn  lire  has  a  composition  closely  akin  to  that  of  larch  manna 
and  the  manna  of  Alhagi  camelorum. — C.  R.  A.  W. 


An  Improved  Fat  Emulsion  and  method  of  producing  the 
same.  M.  Kkenberg,  Stockholm,  Sweden,  Eng.  Pat. 
17,566,  September  18,  1893. 

See  under  XII.,  page  46. 


XYL— SUGAR,  STARCH.  GUM,  Etc. 

Tin     Composition    of  Lime-tree     Honey.      M.    Maquenne, 
Comptes  rend.  117,  127—129. 

In  dry  seasons  the  leaves  of  the  lime-tree  often  become 
covered  with  a  saccharine  exudation,  known  in  France  as 
Miellie  or  Miellat,  on  account  of  its  taste.  Sometimes  this 
ie  Mitticiently  abundant  to  dropoff  ;  apparently  its  formation 
is  connected  with  the  presence  on  the  leaves  of  a  parasitic 
insect.  Obviously  its  origin  is  closely  akin  to  that  of 
various  kinds  of  manna.  From  polarimetric  observations 
and  determinations  of  the  copper  reducing  power  of  the 
saccharine  matter  before  and  after  hydrolysis,  Boussingault 
concluded  in  1869  that  ordinary  sugar  was  mainly  present, 
along  with  invert  sugar,  and  a  little  dextrin.  The  author 
finds  that  melezitose  is  present  in  large  quantity  ;  by 
■washing  the  leaves  with  water  and  evaporating  the  solution 
100  kilos,  of  leaves  furnished  about  1  kilo,  of  brown  syrup 
of  strongly   sweet  taste,  with     slightly    bitter  after  taste. 


The  Carbohydrates  of  the  Jerusalem  Artichoke.     ('.  Tanrct. 
Comptes  rend.  117,  50 — 53. 

Thk  juice  is  treated  with  lead  acetate  and  the  excess  of 
lead  eliminated ;  warm  concentrated  baryta  water  is  then 
added  in  large  quantity,  whereby  a  precipitate  is  formed 
rich  in  inutinic  matters  ;  additions  of  alcohol  of  gradually 
increasing  strength  throw  down  further  precipitates.  By 
methodically  treating  these  fractionally  with  carbonic  acid 
and  alcohol,  and  again  fractionally  precipitating  with  baryta 
and  alcohol,  dextrorotatory  saccharose,  and  various  kevo 
rotatory  carbohydrates  are  finally  obtained.  A  litre  of 
juice  contains  a  total  of  about  160  grms.  of  saccharose, 
inulin,  pseudo-inulin,  inulenin,  helianthenin,  and  synanthrin  ; 
the  latter  two  are  new  products,  and  are  separated  from  the 
others  by  taking  advantage  of  their  varying  solubilities  in 
alcohol  of  different  strengths.  All  the  constituents  named 
suffer  hydrolysis  under  the  influence  of  acids,  or  even 
water,  yielding  a  mixture  of  la-vulose  and  glucose.  Helian- 
thenin crystallises  in  microscopic  needles,  melting  at  176'; 
its  rotatory  power  is  o[D]  =  -23-5°.  In  water  it  is  very 
soluble,  less  so  in  weak  alcohol,  the  less  the  greater 
the  alcoholic  strength  ;  it  is  fermentable  with  beer-yeast, 
but  only  with  difficulty.  The  author  represents  its 
composition  (after  drying  at  110°)  as  ^QVAi^^SH^O, 
or  preferably  C-2H1260-2.  Synanthrin  is  amorphous,  and 
represented  by  the  formula  8(C6H10O5)H2Q,  or  preferably 
C^HsjOj,  ;  it  melts  at  1 70°,  and  has  the  rotatory  power 
a[„]  =  —17°.  Weak  acids  hydrolyse  both,  forming 
mixtures  of  glucose  and  kcvulose. — C.  R.  A.  \V. 


XYII -BREWING.  WINES.  SPIRITS.  Etc. 

Chemistry  of  Hops.      ('.   J.    Liutner   and   A.    Bungener. 
Zeits.  ges.  Branw.  1893,  357. 

According  to  the  authors,  the  crystals  obtained  from 
Haiduck's  o-resin  are  different  from  H.  Bungener's  bitter, 
acid  from  hops,  but  appear  to  be  identical  with  the  bitter 
principle  obtained  by  Lermer. — A.  K.  M. 


Influence  of  Acidity  in  Worts  on  the  Composition  of  "Low- 
Wines."  L.  Lindct.  Comptes  rend.  117,  122— 125. 
It  is  a  common  practice  with  distillers  to  acidulate  worts 
with  a  mineral  acid  before  fermentation,  with  the  object 
of  preventing  the  development  of  certain  undesirable 
organisms :  more  alcohol  is  thus  formed,  since  the  produc- 
tion of  lactic  and  butyric  acids  is  diminished.  In  certain 
cases,  however,  the  formation  of  these  organic  acids  is 
desired ;  mineral  acids  (such  as  sulphuric,  hydrochloric, 
and  hydrofluoric  acids)  are  then  not  added ;  under  these 
circumstances  a  wort,  practically  neutral  before  yeasting, 
gradually  becomes  acid  to  an  extent  exceeding  3  grms.  per 
litre,  expressed  as  sulphuric  acid. 

The  author  finds  that  the  addition  of  mineral  acids  also 
diminishes  the  proportion  of  bases,  volatile  acids,  and  com- 
pound ethers  formed  during  fermentation,  but  increases  the 
quantity  of  higher  alcohols  developed,  this  being  the  general 
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mull  in  a  Dumber  ol  narefullj  made  duplicate  experiment* 
uii.  i.  a  gives  worl  (from  maiie,  barley,  Ssc.)  was  divided 
into  two  portions,  eaob  treated  absolutel)  alike  throughout, 
excepting  tint  in  one  »-:>~c  a  small  percentage  (e.</.,  1*5 
jrm.  per  litre)  of  sulphuric  or  bydrofluorio  acid  was  added, 
and  in  the  other  not.  In  a  manufacturing  experiment  with 
1,000  kilos  of  potatoes,  one  half  Fermented  in  the  presence 
ol  hydrofluoric  acid,  and  tin-  other  half  without  mineral 
.i.i.l,  the  Following  comparative  Bgnrcs  were  obtained  on 
lystematio  Fractional  distillation  of  the  "low-wines" 
produced  by  the  iir-t  distillation  oi  the  wash:  — 


acidulated 

with 
Hydrofluoric 

Acid. 


Higher  alcohols  insoluble  in  water 

iiiu.l  therein. 



t  ..  ulatedasacetic 

.1  .'ili.Ts   (calculated  as 

acetic  ether). 


Per  Litre ..( 

Alcohol. 
I"« 

1*43 

(inn. 
0"107 

0-78 


Created 

u  ilh    \  .  i.i. 


Per  Liti 
Alcohol. 
Oc. 
1-66 

l-OO 

(inn. 
0'127 

lo7 
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— C.  R.  A.  W. 


The  Estimation  of  the  Ready-formed  Sugars  in  Mult. 
J.  Jais.  Zeit-  fiir  das  gesam.  ISrauw.  16,  1H93,  357 — 360 
and  365 — 887. 

Tnn  author  finds  that  in  the  extraction  oF  the  malt  by 
alcohol,  in  the  ordinary  method  of  determining  the  above, 
the  acid  of  the  malt  is  without  augmentative  influence  on 
the  amount  of  the  substances  reducing  Fehling's  solution. 
The  amount  of  extract  obtained  from  a  malt  is  of  course 
conversely  as  the  Btrengthof  alcohol  employed,  and  this,  the 
author  shows,  is  due  to  diastatic  action  taking  place  on 
the  already  existing  starch  products  in  the  presence  of  the 
weaker  alcohols,  and  not  to  greater  solubility  of  the  sugars 
in  them  ;  tor,  on  extracting  a  malt  with  boiling  alcohol 
(94-4  percent.),  and  at  the  same  time  killing  the  diastase 
and  theu  extracting  with  water,  the  total  amount  of  sugars 
contained  in  the  two  extracts  is  equal  to  that  obtained  by 
digesting  a  malt  of  ordinary  diastatic  activity  for  IS  minutes 
with  cold  water.  In  the  ease,  however,  of  low-dried  and 
green  malts  even  this  short  extraction  with  water  was 
sufficient  to  bring  about  a  considerable  degradation,  and 
hence  an  increase  on  the  amount  of  sugars  obtained  by  the 
preceding  method. 

The  author  recommends  the  following  method  for  esti- 
mating the  ready-forme. I  sugars  iu  any  kind  of  malt  : — 
10  grins,  of  the  malt  are  digested  with  500  cc.  94  per  cent, 
alcohol  for  1 — 2  hours,  in  a  boiling  water-bath,  in  a  flask 
fitted  with  an  inverted  condenser.  The  alcoholic  solution  is 
filtered  off  when  cold  and  the  residue  washed  with  alcohol, 
dried  at  60°  C,  and  extracted  with  water  at  55°  for  a  consi- 
derable time,  with  constant  shaking.  The  sugars  are  then 
estimated  in  the  two  extracts.  Ether  cannot  be  used  to 
separate  the  fat  from  the  alcoholic  extract,  as  it  dissolves  an 
appreciable  amount  of  can. '-sugar.  By  extracting  the 
residue,  after  evaporating  off  the  alcohol  in  vacu6,  with  hot 
water,  and  filtering  the  solution  when  cold,  the  greater  part 
of  the  fat  was  left  on  the  filter.  A  blank  experiment  per- 
formed with  soluble  starch  proved  that  no  diastatic  action 
takes  place  under  these  conditions.  The  cupric  reduction 
of  the  extracts  was  calculated  as  invert-sugar,  the  increase 
on  digestion  with  Ath  normal  hydrochloric  acid  (Meisal's 
method)  as  cane  sugar,  while  the  further  increase  on  inver- 
sion according  to  Sachsse's  method  was  calculated  as  gum. 

The  alcoholic  extract  contained  the  gTeater  part  of  the 
cane-sugar  and  but  very  little  gum,  of  which  latter  the 
aqueous  extract  contained  a  large  amount.  The  total 
amount  of  cane-sugar  found  in  the  two  extracts  corresponded 
to  that  found  in  a  hot-water   mash  of  the  same  malt.     The 


ntained  in  thesi   i  [tracts  cannol 
by  the  polarisoops  owing  to  the  levo-rotatory  aotion  ol   thi 

(,'iiui  they  contain.  — , I.  (i.  \V. 


'II,,    Degradation    oj   Starch   by  tfu    Action   oj    /' 

I  .  .1.  Limner  and  (I.   Hull.      Qer.  !>6,   II 

Phi    hi And  thai   Ave  products  only  arc  the  result  of 

the  action  of  diastase  upon  starch,  viz.,  three  dextrins, 
which  thej  term  amylo-,  erythro-,  and  achroo-dcxtrin,  and 
two  sugars,  isomaltose  and  maltose,  so  that,  according  to 
them,  Brown  and   Morris's  hypothesis  regarding  the  trans- 

tormati I'  starch   is  no  longer  tenable,   their   so-called 

amylolns  consisting  partly  of  mixtures  of  dextrin  and 
isomaltose  and  being  partly  identical  with  them  (this 
.loun  ,i     855). 

Their  process  of  degradation  uj.  conducted  a-  lollo 
100  parts  of  potato    tarcb  were  mashed   with  500  parti  ol 
water  at    a  temperature  of    70    ('..with   the  addition  of  air- 
dried  malt    in    varying  a unt  tip   to  the  extent  of  (i  pint-. 

according  to  the  dextrin  it  was  desired  to  obtain.  The 
durious  dextrins  ami  sugars  w.rc  isolated  by  stopping  the 
viastatic  action  al  the  necessary  point  by  boiling  and  then 
repeatedly  fractionating  the  product  with  alcohol. 

Amyhdextrin   ((-YjHsuOkOs),   was   obtained    by  stopping 

the  degradation  while  iodine  still  gave  a  blue  reaction  and 
then  saturating  with  hot  10  per  cent,  alcohol.  The  dextrin 
separated  out  on  cooling,  and.  after  purification  bj  n 
fractionation  with  40 — 30  per  cent,  alcohol,  was  obtained 
as  an  extremely  light,  white  powder,  only  slightly  soluble 
in  cold  water,  hut  readily  so  in  hot.  It  did  not  reduce 
Fehling's  solution,  gave  a  deep  blue  colour  with  iodine, 
and  had  a  specific  rotary  power  [a]„  =  196'.  Its  mole- 
cular weight,  determined  by  Kaoult's  method,  corresponded 
to  the  above  formula. 

Erythrodextrin  ((  'ijII;o010)17.C,jII2,<Jh,  was  prepared  by- 
stopping  the  diastatic  action  when  iodine  gave  a  reddish- 
brown  colouration,  saturating  with  hot  alcohol  and  filtering. 
The  filtrate  was  concentrated  to  a  syrup  and  repeatedly 
treated  with  70  percent,  hot  alcohol  to  remove  the  sugars. 
It  is  easily  soluble  in  water,  hut  scarcely  so  in  50  percent. 
alcohol.  Its  reducing  power  is  1  per  cent,  that  of  maltose 
and  its  [a]„  =  196  .  With  iodine  it  gives  a  reddish-brown 
colouration. 

Achroodextrin  (C^HjqO^s.CqHjjOu,  was  obtained  by- 
stopping  the  degradation  when  iodine  ceased  to  give  a 
colouration,  and  evaporating  the  product  to  a  syrup,  which 
was  then  treated  a  few  times  with  60 — 70  tier  cent.  . 
to  remove  traces  of  erythrodextrin.  The  remainder  was 
evaporated  to  a  syrup  and  the  sugars  extracted  by  treating 
.successively  with  'jo,  85,  and  BO  per  cent,  alcohol.  It  is 
very  readily  soluble  in  water,  but  is  scarcely  so  in  70  per 
cent,  alcohol.  Its  reducing  power  is  10  per  cent,  that  of 
maltose,  its  [a]D  =  192  ,  and  it  gives  no  reaction  with 
iodine  solution. 

Isomaltose,  CjHJ),,  (probably  C„HB0„  -  II.')).  was 
isolated  by  stopping  diastatic  action  when  a  red  iodine 
reaction  was  obtained.  The  crude  syrup  was  fractionated 
with  85 — 90  per  cent,  alcohol,  all  fractious  having  [a]„  = 
140°  being  collected,  concentrated,  dissolved  in  hot  methyl 
alcohol  and  precipitated  with  absolute  ethyl  alcohol.  All 
fractions  having  [o]„  =  140  were  again  unite!  and  the 
operation  repeated  until  no  trace  of  maltose  could  be 
detected  in  the  resulting  body  by  means  of  the  osazone. 
Isomaltose  has  not  yet  been  obtained  in  a  crystalline  form, 
but  the  authors  are  in  hopes  of  doing  so  from  methyl 
alcohol  solutions.  It  is  extremely  soluble  in  water,  in 
80  per  cent,  alcohol,  and  still  more  so  in  methyl  alcohol, 
but  iu  hot  95  per  cent,  ethyl  alcohol  it  is  scarcely  soluble. 
It  readilv  caramelises  on  exposure  to  heat  and  has  an 
intensely"  sweet  taste.  Its  reducing  power  is  80  per  cent. 
that  of  "maltose,  and  its  [a]„  =  140  .  It  is  fermented  by 
yeast  with  greater  difficulty  than  is  maltose,  into  which  it 
is  converted" by  the  action  of  diastase.  Its  osazone  crystal- 
lises from  water  in  spherical  sggr--  vtremely  tine 
yolk-eoloured  needles,  which  soften  at  138  — 140°  C.  ami 
melt  at   150° — 153s  ( '.     It  is  much  more  readily  soluble  in 
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water  and  alcohol  than  it-  maltosazone,  Jroui  which  it  is 
-  ;>  distinguished  by  its  melting-point  and  its 
'.line  form. 

The  uuinbers  obtained  with  isoinaltose  by  Eaoult's 
method  point  to  its  formula  as  being  CuHjjOu  +  H.,0. 

The  authors  propound  the  following  theory  of  starch- 
transformation.  Starch  is  a  union  of  high  molecular  com- 
plexes and  under  the  action  of  diastase,  dilute  acids,  or 
combined  heat  and  pressure,  splits  up  into  its  high  molecular 
components,  of  which  amylodextrin  is  the  first  to  be 
liberated.  Amylodextrin  is  hydrolysed  into  three  molecules 
of  erythrodcx'trin,  and  the*  latter  again  into  three  of 
achroodextrin,  from  which  by  further  hydrolysis  isoinaltose 
results,  which  is  then  converted  into  its  isomer  maltose. 

These  stages  are  represented  by  the  following  equa- 
tions :  — 

I.  (CbHjA,)*  +  311."  (<  ,3Ha,O10)I7.C„HfflO„] 

II.  3[(C13HS0OIl))17.CiaH33Ou]  +  6H,0  = 
9[(C15HMO10)5.C12H.BOll] 

III.  9[(C12H20O10)5.Ci:lUOu]   +  45H.,0  = 

.i4C1.,H2.,Ou  = 

Isomaltose. 

IV.  54CuH20„ 
Maltose. 

These  stages,  however,  proceed  simultaneously. 

The  authors  attempt  to  explain  the  stoppage  of  the 
degradatory  process  which  takes  place  under  restrictive 
conditions,  as  for  instance,  at  a  temperature  of  70°  C., 
by  the  supposition  that  in  the  conversion  of  erythrodextrin 
into  achroodextrin  under  unfavourable  circumstances  part 
only  of  the  resulting  achroodextrin  is  further  degradable, 
the  remainder  "  taking  a  form  which  withstands  diastatic 
action."  Under  the  same  conditions  the  conversion  of 
isomaltose  into  maltose  is  restricted. — J.  G.  W. 


The  Preparation  of  Betaine  and  Choline  from  Malt-Combs 
and  Wheal  Germs.  E.  Schulze  and  S.  Frankfurt.  Ber. 
26,  1893,  2151—2155. 
Betaine  and  choline  can  be  obtained  from  the  above  in  the 
following  manner : — The  material  is  extracted  with  water, 
lead  acetate  added  so  long  as  a  precipitate  is  produced,  the 
solution  acidified  with  sulphuric  acid  and  repeatedly  filtered. 
Phospho-tungstic  acid  is  then  added  and  the  resulting 
precipitate  washed  and  treated  in  the  cold  with  milk  of  lime. 
The  filtrate  from  the  insoluble  calcium  compounds  is  treated 
with  carbonic  anhydride  to  remove  the  excess  of  lime, 
filtered,  neutralised  with  hydrochloric  acid,  evaporated  to  a 
syrup  and  the  latter  extracted  with  hot  90 — 95  per  cent, 
alcohol.  Alcoholic  mercuric  chloride  solution  is  added  to 
the  extract  which  is  then  allowed  to  stand  for  several  days, 
at  the  end  of  which  the  separated  mercury  double  salt  is 
removed  and  crystallised  from  water.  The  portion  of  the 
salt  difficult  of  solubility,  contains  the  betaine  while  the  easily 
soluble  part  consists  of  the  choline  compound.  They  can  be 
separated  from  each  other  by  repeated  fractional  crystal- 
lisation from  water,  or,  by  decomposing  with  sulphuretted 
hydrogen  and  treating  the  hydrochlorides  so  obtained  with 
cold  absolute  alcohol.  The  choline  salt  dissolves  while  the 
betaine  compound  remains  behind. 

Three  kilos,  of  wheat  embryos  yielded  5 — 6  grins,  of  betaine 
hydrochloride,  the  yield  of  the  choline  salt  being  considerably 
less.  Malt  rootlets  yielded  a  somewhat  less  amount  of  the 
betaine  salt  hut  a  rather  larger  quantity  of  the  choline 
compound. — J.  G.  \Y. 


inclusive.     The  following  figures  for  the  extreme  terms  of 
the  series  will  illustrate  the  changes  that  occur. 


average  weight  of  an  apple 

Starch 

Saccharose 

Invert  sugar 

Aci.lil  v  lis  in;  he  lienl 

Ash 


The  Development  and  Ripening  of  the  Cider  Apple.    L. 
Lindet.     Comptes.  rend.  1893,  117,  696—698. 

The  author  has  studied  the  gradual  transformation  of  starch 
into  sugars  in  the  case  of  the  cider  apple  by  making  analyses 
of  samples  taken  from  the  same  tree  from  July  to  November 


July  it. 

Novembers. 

Gnu. 

21-5 

Perl  mi. 

1-s 

Grm. 
76'fi 

Per  Cent. 

o-s 

1-1 

■l-.i 

l-.-l 

9-4 

O'S 

ii  •■: 

(1-4 

0-2 

He  has  also  examined  the  ripening  of  apples  that  have 
been  picked  and  allowed  to  ripen  in  the  dark,  and  has 
found  that  corresponding  progressive  changes  take  place. 

— B.  B. 


The  presence  of  Boric  Acid  in  Beer.     J.  Brand,  Zeits.  ges. 

Brauw.  1893, 16,  197. 
A  CONSIGNMENT  of  German  export  beer  had  been  rejected 
by  the  chemist  of  the  custom  house  of  Montevideo  on  the 
ground  that  it  contained  boric  acid.  This  asid,  however, 
occurs  naturally  in  beer  and  is  derived  from  the  hops,  in 
which  it  was  first  observed  by  Deltour.  The  quantity  of 
boric  acid  thus  present  is  very  small  and  to  judge  by  the 
intensity  of  the  turmeric  paper  test,  less  than  50  milligrms. 
per  litre.  For  analysis  at  least  100  cc.  of  beer  should  be 
employed  and  examined  by  Gooch's  method.  The  quantity 
of  boric  acid  naturally  present  will  turn  turmeric  paper  only 
faintly  red.  This  stain  on  moistening  with  alkalis  turns 
bluish-green,  which  proves  that  it  is  due  to  boric  acid.  An 
addition  of  5  milligrms.  of  boric  acid  in  100  cc.  of  beer  (an 
amount  which  with  regard  to  its  antiseptic  action,  can 
scarcely  be  considered)  will  give  by  Gooch's  method  a  very 
intense  reddening  of  turmeric  paper. — C.  O.  W. 


XYIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

OL>— CHEMISTRY  OF  FOODS. 

Saffron  and  its  Adulterants.  E.  Vraassa.  Archiv.  der 
Pharm.  I89L',  231,  353,  and  Ding].  Polyt.  .1.  290, 
17. 

See  under  XXIII.,  page  71. 


Analysis  of  the  Butters  of  Commerce.  C.  Yiollette. 
Comptes.  rend.  117,  856—858. 
The  author's  determinations  of  the  weight  in  vacuo  of  1  cc. 
of  genuine  butters  of  various  origin,  margarines,  and  mixtures 
of  the  two  have  led  him  to  the  belief  that  by  means  of  a 
density  determination  alone  commercial  butters  may  be 
rapidly  sorted  into  three  classes  ;  viz.,  those  undoubtedly 
adulterated  with  margarine,  those  doubtful,  and  those  that 
may  be  considered  practically  pure.  Mixtures  of  margarine 
and  butter  have  uniformly  the  density  due  to  the  constituents 
without  contraction,  &e. ;  at  100°  1  cc.  weighs  (in  vacud) — 

Grm.         Grin. 

Genuine  butter (T86S20  t..  0-86425 

U       Mine 0-s.57fiij  to  0'86865 

Animals  fed  chiefly  on  hay  furnish  butters  of  lower 
density  than  those  from  cows  allowed  grass,  cake,  and 
roots,  &c.     Out  of  500   samples,  only  two  (from   high  fed 
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beasts')   give   atill    I  S580  and   0' 

whilst  one.  Prom  a  oo*  fed  on   straw  and  dry  hay,  gave  a 

lower  Rgure,  0  86877.      \'> linglj  be  has  had  oooetmcted 

an  extremely  delicate  areometer  by  meant  of  which  the 
density  at  100  of  the  substance  examined  can  be  n(  onee 
determined  with  reference  to  these  three  classes,  the  stem 
having  three  oorreepondma  marks  upon  it.  A  qnantitj 
indicating  0*0001  grin,  per  cc.  represents  1*4  mm.  of 
length  on  the  stem.  Conveniently,  three  smaller  aroso- 
nii  ters  may  be  employed,  No.  l  with  three  marks  representing 
respectively  0-86215,  0-86966,  and  0-86830  gnu.  per  oo.; 
No  -  and  N.i.  ::  arranged  fur  substances  of  lower  density, 
to  0*86866;  for  these  a  tablets  provided  giving  the 
proportions  of  margarine  and  butter  with  which  the  observed 
density  approximately  corresponds,  Substances  yielding 
figures  lower  than  0*86366  but  higher  than  0*86313  (firsl 
aial  second  marks  on  No,  1 )  may  p,>-.~i !'!_\  be  pare  butters, 
hat  arc  more  likely  to  contain  margarine;  they  are  therefore 
considered  doubtful,  ami  should  be  subjected  to  chemical 
examination.     <  .  R.  A.  V7. 


On  the  Inttmal  Temperature  of  Bread  as  it  comes  from  the 

■i.     M.  liallaml.    Comptes. rend.  117,  519 — 521. 

1\  a  previous  paper  the  author  advanced  the  opinion  that 
tin-  internal   temperature  of   bread  when  taken  from  the 

oven  is  from  ;i7  to  loo  .  ami  does  not  exceed  the  latter 
temperature.  In  his  experiments  he  used  loaves  of  1  kilo, 
in  weight  and  the  thermometer  was  inserted  in  a  hole  made 
with  a  bodkin.  The  author  has  siuee  then  carried  out  other 
experiments,  using  carefully-graduated  thermometers,  and 
inserting  them  in  tin-  bread  before  baking.  The  experi- 
ments were  earned  out  in  the  central  laboratory  of  the  War 
Department  at  the  Invalides.  and  at  the  military  bake-house 
at  Hilly. 

Laboratory  of  the  Invalides. — llere  there  is  a  Biabaud 
oven  for  Co  kilos,  of  bread,  and  it  is  furnished  with  a 
pyrometer. 

1st  I',  i -pertinent. — With  two  similar  long-shaped  loaves 
A  and  B,  of  75o  grm.,  left  in  the  oven  for  40  minutes.  The 
temperature  of  the  oven  when  the  bread  was  placed  in  it 
was  800°,  and  when  the  bread  was  taken  out  2650. 

A lOO°-2 

B 99    s 

2nd  Experiment. — With  two  similar  loaves  of  the  same 
weight  and  shape,  A  being  left  in  the  oven  :t2  minutes  and 
B  one  hour.  The  initial  temperature  of  the  oven  was  302°, 
and  275"  when  A  was  taken  out,  and  325  when  l?was  taken 
out. 

A II  n      s 

B 101    u 

3rd  Experiment. — With  two  similar  loaves  of  the  same 
weight  and  shape,  A  being  left  in  28  minutes  and  B  one 
hour.  The  initial  temperature  of  the  oven  was  294°,  256" 
when  A  was  takeu  out,  and  'J25'  when  1?  was  taken  out. 

A 101  "0 

B lui  \< 

4/A  Experiment. — With  two  similar  long-shaped  loaves 
of  1,500  grms.  A  was  taken  out  after  75  minutes  aud  B 
after  S5  minutes. 

A 99  •$ 

B lOB°-6 

5th  Experiment. — With  two  similar  loaves  of  2  kilos,  left 
in  the  oven  for  70  minutes. 

A 100°-S 

B 100°-8 

6/A  Experiment. — With  small  elongated  loaves  of  from 
150  grms.  to  200  grms.,  left  in  the  oven  for  from  20  to  40 
minutes,  the  temperature  was  found  to  be  between  loo  •:» 
and  101°*5;  on  one  occasion  it  reached  105°,  but  in  this 
case  the  bulb  of  the  thermometer  was  partly  in  the  crust. 

7fA  Experiment. — With  rolls  of  the  same  weight  it  was 
found  in  like  manner  that  the  temperature  only  exceeded 
1015  wheu  the  thermometer  was  inserted  in  the  crust. 


Bake-house  at  Billy. — The  La irenj  men  used  by  the 

author   can  bake   l'7o   Idlos.   of    bread,   and    tin    batehcn 

i  .nil  other  oontini  \    ami  night.     I 

ii"  pyrometer,  but  the  tempi  rature  if  certainly  nol  less  than 
that  nt  iln  oven  at  the  Invalides. 

i  \\  oh  the  loaves  in  ordinary  use  (which  join  other 
loaves  in  four  places  and  weigh  1,500  grins, after  45 minutes 
bakingi  the  temperature  was  from  100    5  to  10 

2.  With  three  similar  loaves,  baked  separately  .  the  tempe- 
ratures wvre  102  ,  102  ,  an.l  108  6.  In  the  latter  case  the 
bulb  of  the  thermometei  touched  the  crust 

■'!.  With  a  loaf  of  7511  grins,  made  with  biscuit  dough,  the 
thermometer  registered  ltil". 

■I.  With  soldiers' biscuits  the  results  wi  tain,  the 

thermos  i  tei    being  neat  tbi  crust. 

From  these  experiments,  carried  on)  in  difl 
and   with   loaves  of  different   size   and   Bhape,   thi 
concludes  thai  the  temperature  of  the  crumb  of  the  bread 

during  baking  reaches  to  100  or  102  .  while  thai  of  the 
crust  is  much  higher.  Beyond  loo'  the  aqueous  i 
imprisoned  by  the  erust,  is  under  pressure,  and  when  the 
pressure  is  lowered  by  making  a  hole  in  the  ornst,  as  in  the 
author's  lirst  experiments,  the  temperature  does  not  exceed 
loo  .  —  1).  E.  .1. 


PATENTS. 
TmprovemenU    in    the    Manufacture    of    Yeast.      V.    M. 

Polsky,  Paris.  Eng.  Pat.  •Jo.7s7.  November  16,  1892. 
A  mi\iii;i  of  green  barley  and  wheat-mall  flours  is 
kneaded  with  water  and  allowed  to  turn  sour.  It  i-  then 
digested  at  a  tempi  rature  of  62"-— 65  C,  and  cooled. 
\ea~tis  then  added  and  the  mixture  divided  into 
two  parts.  To  one  part  tartaric  aeid  aud  subsequently 
sodium  bicarbonate  are  added,  and  to  the  other  ammonium 
carbonate.  The  two  are  then  mixed  and  allowed  to 
stand.  The  resulting  product  is  washed  with  a  solution  of 
calcium  phosphate  and  pressed. — I.  G.  W. 


Process    of  enriching   Milk  ami  producing   Cream  and 

Butter.     M.  Julien,   sen.,  and   A.   lirin,  London.     Eug. 
Pat.  22,115,  December  2,  1 

Skimmed  milk  and  any  fatty  matter,  such  as  margarin  or 
olive  oil,  are  emulsified  by  subjecting   them,  separate]]  or 

in  a  state  of  mixture,  under  very  high  pressure  (about  250 
atmospheres),  aud  in  the  form  of  very  tine  jets  (J-  inch 
diameter),  to  violent  impact,  by  projecting  the  jets  either 
against  one  another  or  against  a  common  surface  of  impact. 
The  apparatus  for  so  doing  is  the  subject  of  another  patent, 
14,840,  August  •_'.  1893.  Butter  is  prepared  from  the 
enriched  milk  in  the  usual  manner. — .1.  (",.  W. 


Improvement.-  in  tin  I  'tilisation  if  Flours  which  are  rich  in 
Diastase.  L.  liriant,  London,  and  W.  H.  Walker, 
Southport.     Eng.  Bat.  23,748,  December  23, 

Since  the  introduction  of  high-class  flours,  bread  has 
become  less  moist  and  of  less  flavour,  this  being  due  to 
the  fact  that  in  the  milling  of  flours  the  germ,  which  is 
markedly  diastatic,  is  entirely  or  almost  entirely  separated. 
The  present  invention  consists  in  the  separation  of  diastase 
from  low-grade  uumalted  wheaten  and  other  Hours,  which 
arc  now  practically  rejected  for  bread-making,  and  adding 
the  diastase  so  obtained  to  higher-class  flours  during  the 
process  of  making  them  into  bread. 

The  process  employed  for  extracting  the  diastase  is  as 
follows: — The  flour  is  extracted  with  water  at  a  tempera- 
ture not  exceeding  120  F.,  for  1^  hours,  with  constant 
stirring,  a  small  quantity  of  either  sulphurous  acid  or 
salicylic  acid  being  added  as  an  antiseptic.  The  extract  is 
filtered  and  evaporated  without  delay  in  vacud  to  a  specific 
gravity  of  about  1450.  at  a  temperature  not  exceeding 
120  F.  The  extract  is  used  in  bread-making  in  the  pro- 
portion of  from  6  oz.  to  1  lb.  per  sack  of  flour. — J.  G.  W. 


:i; 
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Improvements   in    Milk-Testers.     M.    Pcdersen,    Pursley. 

Eng.  Pat  1888,  January  27,  1893. 
This  improved  milk-tester  for  the  estimation  of  the 
quantity  of  cream  by  means  of  centrifugal  action,  consists 
of  :i  cylinder,  closed  at  one  end  and  open  at  the  other,  into 
which"  slides  another  cylinder,  open  ai  the  lower  end  and 
partially  closed  at  the  other  bj  a  plug  of  glass  tubing  of 
narrow  bore.  When  filled  with  milk  and  placed  on  the 
centrifugal  disk,  with  the  glass  plug  towards  the  centre, 
the  cream  rises  into  the  narrow  bore  of  the  glass  plug,  the 
lower  end  of  which  is  bevelled  to  facilitate  its  so  doing. 
The  length  of  the  column  of  cream  is  then  measured  off. 

—J.  G.  W. 


Improvements  in  the  Preservation  of  Alimentary  and  other 
Substances,  and  Apparatus  therefor.  C.  A.  Sahlstrom, 
London.  Eng.  Pat.  1954,  January  28,  1893. 
The  substance  to  be  preserved  is  placed  in  baskets  within 
a  special  receiver  and  covered  with  a  preservative  solution, 
the  nature  of  which  varies  according  to  the  character  of  the 
substance  to  be  preserved.  The  receiver  is  then  exhausted, 
with  the  result  that  all  the  gases  contained  in  the  tissues  of 
the  organic  substance  are  -  removed.  The  atmospheric 
pressure  is  then  restored  by  very  slowly  admitting  air  into 
the  receiver,  and  then  a  pressure  of  2-6  atmospheres 
applied,  in  order  that  the  tissues  may  be  properly  impreg- 
nated with  the  preservative  fluid.  This  is  then  run  off  and 
the  substances  packed  in  common  boxes  or  barrels,  with  or 
without  preserving  fluid. 

The  following  solutions  are  recommended  for  the  several 
purposes: — For  preserving  fish  for  a  few  days,  a  1 — 2|  per 
cent,  solution  of  common  salt,  or  pure  sea  water.  For 
preserving  fish  for  a  longer  time,  the  previous  solution, 
with  the  addition  of  1 — 2^  per  cent,  of  boracic  acid  or 
borax,  J^—  i  per  cent,  of  glycerin,  and  -5^ — ^  per  cent. 
of  essence  of  cloves.  For  salting  or  pickling  fish  or  meat, 
a  stronger  solution  of  salt  with  only  a  very  small  propor- 
tion of  glycerin  and  boracic  acid.  For  preserving  eggs, 
a  smaller  percentage  of  boracic  acid  and  a  larger  one  of 
glycerin.  For  preserving  fruits,  a  solution  containing 
2 — 5  per  cent,  of  sugar,  5 — 2  percent,  of  glycerin,  1 — lh 
per  cent,  of  boracic  acid,  and  ,  „'„  „ — j^  per  cent,  of 
essence  of  cloves.  For  preserving  meat,  melted  tallow, 
either  alone  or  mixed  with  1 — 2i  per  cent,  of  boracic  acid. 

It  is  claimed  that  by  this  method  the  substances  after 
treatment  contain  only  a  trace  of  the  ingredients  of  the 
preservative  solution,  retain  almost  unaltered  their  original 
appearance  and  taste,  and  require  no  special  arrangements 
for  conveyance  to  distant  markets. — J.  G.  \V. 


An   Improved  Extract  of  Cocoa.     T.  B.  Allison,  London. 

Eng.  Pat.  4117,  February  24,  1893. 
The  shells  only  of  the  fruit  of  the  cocoa  plant  are  macerated 
with  water,  with  the  addition  of  bran.  The  whole  is  then 
heated  to  a  point  just  short  of  boiling  for  three  hours, 
filtered  and  concentrated.  It  is  claimed  that  the  addition 
of  bran  effects  a  better  extraction  of  the  essential  principles 
of  the  shells,  and  obviates  the  need  of  skimming  off  the 
cocoa  fat. — J.  G.  \V. 


Improvements  in  Centrifugal  Separators  for  Cream  and 
Butter.  A.  Wahlin,  Bainbridge,  U.S.A.  Eng.  Pat. 
1 1,026,  June  C,  1893. 

The  milk  is  received  into  an  auxiliary  separating  vessel 
in  which  any  foreign  substances  are  arrested,  and,  as  the 
milk  is  thrown  over  the  edge  of  this  vessel  by  centrifugal 
action,  partial  separation  of  the  cream  from  the  watery 
portions  also  takes  place.  The  materials  pass  into  the  main 
separating  vessel,  consisting  preferably  of  a  hollow  conical 
vessel  having  a  partially  flat  bottom,  the  centre  portion  of 
which  is  upwardly  conical,  ami  provided  with  one  or  more 
downward  openings,  around  which  externally  is  a  cylindrical 
lip. 

In  the  preparation  of  butter,  the  cream  passes  downwards 
through  these  openings,  and,  being  discharged  from  the 
cylindrical  lip,  is  received  upon  the  conical   under  surface 


of  the  bottom,  and  is  there  spread  out  by  centrifugal  action 
in  such  a  thin  layer  that  the  watery  particles  pass  off  anil 
the  buttery  globules  coalesce  ;  the  separated  materials  being 
received  into  an  annular  chamber  below  the  centrifugal 
separating  vessel. 

In  the  preparation  of  cream,  a  moveable  receiver  below 
the  butter-separator  is  raised  and  receives  the  cream  from 
the  annular  lip  so  as  to  prevent  any  further  separation  of 
the  fatty  ami  watery  constituents  being  effected.  The  cream 
is  discharged  by  a  suitable  spout  from  the  intercepting 
vessel.— J.  G.  W.  

Improvements  in  the  Manufacture  of  Dough  from  Cereals, 
and  Apparatus  therefor.  F.  J.  Geliuck,  Riga.  Eng. 
Pat.  15,067,  August  5,  1893. 
The  corn,  after  washing  and  freeing  from  all  impurities,  is 
steeped  in  water  at  50°  C.  for  lj  hours  and  then  crushed 
between  a  pair  of  rollers.  The  crushed  mass  is  conducted 
into  a  ribbed  casing  of  peculiar  shape,  in  which  a  conveyer- 
screw  rotates.  By  means  of  the  screw-thread  and  the  ribs 
of  the  casing,  the  crushed  mass  is  further  reduced,  any 
pieces  which  may  have  escaped  crushing  being  cut  up  by 
rotating  knives.  The  whole  is  then  passed  through  a 
perforated  plate  into  another  similar  compartment  in  which 
further  reduction  takes  place.it  being  finally  passed  through 
a  plate  having  smaller  perforations,  when  the  dough  is 
readv  for  use. — J.  G.  W. 


Method  of  Purifying  Water  by  O.vide  of  Tin.  II.  von  der 
Linde  and  C.  Hess,  Uerdingen-on-the-Rhine,  Germany. 
Eng.  Pat.  19,216,  October  12,  1893. 

The  water  to  be  purified  is  filtered  through  materials 
impregnated  with  oxide  of  tin.  This  substance,  it  is 
stated,  acts  as  an  extremely  energetic  oxygen  carrier,  and 
effects  the  rapid  oxidation  of  the  organic  impurities  through 
the  agency  of  the  dissolved  oxygen  present  in  the  water. 

—  H.  T.  P. 


(B.)— SANITARY  CHEMISTRY. 

PATENTS. 
Improvements  in  the  Treatment  and  Utilisation  of  Sewage, 
and    Plant   therefor.     A.  O.  Jones,    Harrogate,   Yorks. 
Eng.  Pat.  21,291,  November  23,  1892. 

A  ruoCESs  of  treating  sewage  so  as  to  obviate  the  dissemi- 
nation of  offensive  odours,  and  to  utilise  the  solid  and 
liquid  constituents  as  completely  as  possible.  The  sewage 
is  filtered  in  a  closed  chamber  through  a  filter-bed  supported 
on  a  raised  false  bottom.  During  filtration  either  cold  or  hot 
air  is  drawn  through  the  apparatus,  or  the  latter  itself  may 
be  heated,  the  noxious  vapours  given  off  being  passed  into 
a  destructor  furnace  to  render  theni  harmless.  The  material 
of  the  filter-bed  is  afterwards  employed,  in  conjunction  with 
the  solid  portion  of  the  sewage,  for  the  manufacture  of 
artificial  fuel,  or  the  production  of  heating  gas,  &c,  in  the 
manner  indicated  in  two  earlier  patents  (Eng.  Pats.  14,253, 
1890,  and  11,764,  1891  ;  this  Journal,  1891,  846,  and  1892, 
597).  In  the  first  ease  the  filtering  material  may  be  peat, 
brick-dust,  mould,  &c. ;  in  the  second,  coal-dust,  town 
refuse,  soot,  &c.  The  liquid  portion  of  the  sewage  may 
be  sprayed  into  the  furnace,  or  it  may  be  refiltered  and 
aerated  until  sufficiently  pure  and  discharged  into  a  water- 
course. Another  form  of  apparatus  is  described  in  which 
the  liquid  portion  of  the  sewage  is  evaporated  by  maintain- 
ing a  partial  vacuum  in  the  outer  chamber,  the  vapours 
given  off  being  conducted  to  a  furnace,  &e.,  whilst  the 
sludge  is  periodically  withdrawn  at  the  bottom  of  the 
chamber.— H.  T.  P.        

Improvements  in  Apparatus  for  the  Treatment  of  Sewage 
Matter.  M.  Nadiein,  15.  Ewdokimoff,  and  S.  dc 
Basehmakoff,  St  Petersburg,  Russia.  Eng.  Pat.  21,931, 
November  30,  1892. 

Tins  is  an  improvement  on   a    previous    invention    (Eng. 

Pat.    18,504,    1891)    and    relates    to    a    novel    device    for 

separating   the   solid   and    liquid    constituents   of   sewage. 
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Improvements  in  the  Treatment  of  Manganates  for  the 
Production  of  Permanganates  suitable  for  use  for 
Disinfecting  or  other  purposes  and  in  Apparatus 
therefor.  W.  J.  Meniies,  Malpas,  Chester.  Eng.  Pat. 
1213,  January  19.  1893. 

See  under  \ll.,  page  38. 


Por  this  purpose  the  liquid,  »*..  eolleoted  from  water- 
•-.  sinks,  &c,  is  caused  to  flow  otbi  »  parabolicaUy 
curved  metallic  surface,  arranged  vertically,  convei  rid< 
outwards.  The  liquid  being  spread  out  i"  a  comparativelj 
thin  layer,  follows  the  oantour  ol  the  Burface  and  is 
red  .u  the  lower  extremity  of  the  surface  in  a  shute. 
Th.  solid  portions  of  the  sawage,  however,  when  the]  reach 
the  centre  of  the  eurvea  surface,  glance  off,  and  full 
perpendicularly  into  a  special  receptacle.  Details  aud 
drawings  are  given  showiug  the  manner  of  adapting  the 
above  contrivance  to  an  ordinary  dwelling-house  and  to  a 
street  golly.— H.  1    P. 

-D1SINFEI  rANTS 

i  of  a   Disinfectant  for  Is,   in   Railway  Sanitation. 
w     r.  Si  dgwick.     Tech.  Quart.  1893,  6,  -\  143. 
Thic  disinfectant  used  by  the  Pennsylvania  Railroad  < 
stated  i"  eonsist  of   a   solution  of   the  chlorides  of  zinc, 
copper,  and  mercury,  together  with  a  little  turpentine  to 
U-tale  and  indicate  where  it  has  been  used.    The 
ificalion  to  which  il  is  made  requires  that  each  8 
bottle   shall   contain   8,400   grains   of    zinc   chloride,    120 
apric  chloride,  10-5  grains  of  mercuric  chloride, 
and  lOdropsof  a  mixture  of  equal   parts  of  terebene  and 
turpentine.       The    author    examined    the    effect    of    this 
disinfectant  upon  various  typical  bacteria,  using  methods 
well  adapted  to  prevent  the   inhibition  of  the  growth  of  the 
bacteria  by  disinfectant   carried   over  from  the   vessel  in 
which  thev  had  been  exposed  to  its  action  to  that  in  which 
their  cultivation  was  to  he  carried  out  ;    the  following  are 
the  chief  results  arrive.!  at. 

Bacillus  typhi  alidominalis.  —  The  Kherth  bacillus  of 
typhoid  fever  was  killed  by  an  exposure  of  12  secouds  to 
the  disinfectant  diluted  to  one-half  its  original  strength. 

Spores  of  bacillus  subtilis.—  The  spores  were  destroyed 
by  exposure  to  the  disinfectant  of  the  same  strength  for 
17  minutes. 

Stn  ptococcus  of  pseudo-diphtheria.  The  destruction  of 
the  organism  was  effected  in  12  seconds  under  the  same 
conditions  of  dilution  as  before. 

Staphylococcus  pyogenes  aureus.  —  An  exposure  of 
10  seconds  sufficed. 

Koch's  cholera  spirillum.  —  An  exposure  of  10  seconds 
sufficed. 

Spores  of  bacillus  anthracis. — An  exposure  of  20  minutes 
was  necessary. 

A  practical  tost  of  the  disinfectant  with  a  typhoid 
stool  was  made  and  sterilisation  found  to  be  effected  in 
3j  minutes.  The  author  attributes  the  disinfecting  action 
of  the  preparation  chiefly  to  the  presence  of  mercuric 
chloride. — B.  B. 

PATENTS. 
An     Improvement    in    the     Manufacture    of    Sulphat. 
Copper.       G.     F.     Strawsou.     Newbury,      licrks.      and 
\V.  Fream,  Downton,  Wilts.     EDg.  Fat.  23.3-12,  Decem- 
ber 19,  1892. 
A   KBTHOD  is  described  and  claimed  for  the  manufacture 
of  sulphate  of  copper  for  insecticidal  purposes,  &c.     The 
hot  concentrated  solution  of   copper  sulphate  obtained  in 
the  usual  way  is  treated  with  oue-tenth  per  cent,  of  some 
rcpellant   oil,   preferably   eucalyptus    oil,    and    allowed   to 
crystallise,  being  continuously   starred    until   cold.     After 
some   time,    any  excess   of  oil   is    skimmed   off,    and   the 
crystals  dried  for  use. — H.  T.  P. 


Improvements    in    1 

Substan* .  *  /    Solid    0 

ship,   or  Colour.     II     I     Verdun,  Poulign)    St. 
France.     Bog.  Pat.  13,767,  August  19, 
Tin     camphor    is    powdered  and    mixed  with   a   material 
such   as   piaster,  oement,   01    the    like.     The    paste   thus 
obtained  may   be    moulded   or    pressed     into 

l'.\      miring     camphor     willi  lust     or 

pulverised   leather,  different  articles  "f  may   be 

manufactured  from  the  composition.     Bands 

round  the  stems  or  roots  of  vine-  s,,  as  t"  I. 
phylloxera,  are  to  be  made  from  the  composition 
suitable  colouring  material  may  lie  ad  led.       K.  G.  B. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The   Phenylester  of  Bemoylamido   Phenyl   Acetic   .1 

F.  Weiss.    Ber.  26,  1899,  1699— 17U2. 
Tr.i:  above-named  estjr  was  prepared  by  !■'.  Bayer  and 
cf   Elberfeld  in   1890.     It,  as    well  as  the   benzoylamido- 

phenyl  acetic  acid,  is  employed  as  an  intestinal  disinfectant. 
The  ester  in  question  was  prepared  by  the  action  of 
phosphorus  oxychloride  on  the  calculated  quantities  in 
mixture,  of  benzoyl  amidophenyl  acetic  acid  and  phenol. 
It  has  the  composition — 

(C,H5.CO)  NH.CH  (C  Bs)COO.C  H, 

and  forms  small  white  needles  with  a"  melting  point  of 
131°  C,  which  are  nearly  insoluble  in  water.  In  manu- 
facturing this  substance  the  interesting  observation 
made,  that  it,  during  the  aeti  in  of  the  phosphorus  o\\ 
chloride  the  temperature  were  allowed  to  rise  above 
1003  C,  not  the  desired  ester,  but  quite  a  different  body 
was  formed.  This  latter  body  is  formed  from  the  ester  by 
the  separation  of  one  molecule  ot  water,  and  it  appears  in 
fine  needle-shaped  crystals,  insoluble  in  water,  but  tolerably 
soluble  in  ether,  alcohol  or  glacial  acetic  acid.  Thee 
crystals  melt  at  101     C. — W.  S. 


Basic  Salicylate  of  Bismuth.      Schubardt.     Pharni.  Zeit. 

1893,  38,  850. 
The  following  properties  and  tests  should  be  responded  to  : 
— White  powder,  odourless,  tasteless,  insoluble  in  alcohol 
and  water.  On  heating  1  grm.  of  the  salicylate  with  20  cc. 
of  water  to  the  boiling  point,  and  filtering,  a  colourless, 
faintly  acid  filtrate  should  be  obtained,  in  which  barium 
nitrate  and  silver  nitrate  produce  only  a  slight  opalescence, 
and  from  which,  after  addition  of  hydrochloric  acid,  on 
cooling,  no  salicylic  acid  should  be  precipitated.  On 
shaking  05  grm.  with  25  cc.  of  dilute  sulphuric  acid  and 
10  cc.  of  ether,  a  clear  solution  should  be  obtained  without 
any  effervescence.  On  ignition,  a  residue  of  from  '">. 
65  per  cent,  of  BLjOj  should  be  obtained. — C.  0.  W. 


Occurrence  of  Betalne  anil  ('holine  in  Wormseed.    E.Jahns. 

Ber.  1S93,  26,  1493—1496. 
The  author  finds  that  wormseed." {Artemisia  GaJlica,  Wild) 
contains  about  05  per  cent,  betain  and  approximately  0- 1 
per  cent,  choline. 

AVormseed    (Semen    Contra)  is  the  source  of  santonin, 
the  vermifuge  principle  of  certain  of  the  Artemisia  family. 

—A.  K.  M. 


Sunthetic   Formation  of   Citric  Acid  by   Fermentation    of 

'Glucose.     C.  Wehmer.     Comptes  rend.  117,  332—333. 
Certais  moulds  or  fungi  (of  species  the  eharacteristk  • 
which  are  as  yet   somewhat   uncertain)  have  the  power  of 
converting  sugars,  especially  glucose,  into  citric  acid.    I  nder 
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favourable  conditions  ju  per  cent,  of  the  glucose  used  can 
be  converted  into  citric  acid  without  formation  of  secondary 
organic  products.  The  spores  of  the  citromycetes  (C. 
pfefferianus  and  ' '.  glaber)  capable  of  producing  this 
change  are  abundant  in  the  air  :  by  proper  selection  and 
cultivation  they  have  been  readily  obtained  at  Hanover  and 
at  Tliaun  (Alsace).  The  production  of  citric  acid  in  this 
way  is  susceptible  of  being  utilised  industrially.  Accordingly 
the  process  is  patented. — >'.  1!.  A.  W. 


.1  iVem  Test  for  Eserine.     S.  J.  Ferreira  da  Silva. 

Comptes  tend.  117,  330. 

S       .uJcr  XXIII., page  69. 


The  Metallic  Compounds  of  Gallanilide.     P.  Cazeneuve. 
Comptes  rend.  117,  47 — 50. 

Gallaxilihe,  being  le>s  oxidisable  than  pyrogallol,  admits 
of  the  formation  of  metallic  derivatives  that  can  be  obtained 
in  a  state  of  sufficient  purity  for  analysis.  A  disodium 
derivative  and  analogous  lime,  lead,  and  baryta  compounds 
are  obtainable,  indicated  by  the  general  formula — 

°\ 

C6H.,(CO.:SHC6H5)(OH)     >M 

— 0/ 

Zinc  derivatives  can  be  formed  of  three  classes,  viz., 
where  1,  2,  and  3  hydroxy  1  hydrogens  are  respectively 
displaced  by  metal.  Alkaloids  appear  to  combine  with 
gallanilide,  forming  insoluble  compounds  ;  thus,  insoluble 
salts  of  quinine  and  strychnine  are  obtained. — C.  R.  A.  W. 


Mercurial  Salicylates.  H.  Lajoux  and  A.  Grandval. 
Comptes  rend.  117,  -44 — 47. 
Salicylic  acid,  being  simultaneously  a  phenol  and  a 
carboxyl  acid,  is  capable  of  forming  two  classes  of  salts, 
according  as  the  hydrogen  of  the  phenolic  hydroxyl  is  or  is 
net  replaced  by  metal ;  thus  in  the  case  of  the  mercurous 
and  mercuric  salts  the  compositions  are — 


J  C6H4(OH)C02  1 


:Hg 


C6H 


n 


Hg 


Normal  mercuric  salt. 


r 


1 C6HV 


f4(0H)C02  kHg2 
Normal  nieronrons  salt. 


Basic  mercuric  -alt. 

r  co,-! 
c6hJ        Ih& 

Basic  mercurous  salt. 


hot   concentrated   acid.      Solutions    of   the   basic    salt    in 
caustic  soda  or  potassium   iodide  solution,  when  subjected 
to  dialysis,  leave  the  salt  behind  in  an  amorphous  condition. 
— C.  R.  A.  W. 

Cinchonine.     O.  Hesse.     Anualen,  276,  88—124. 

The  author  has  submitted  cinchonine  to  the  action  of 
sulphuric  and  hydrochloric  acids  under  various  conditions, 
and  has  obtained  10  isomerides  of  the  base  C,9H,.:X20, 
namely  a-  and  0-isoeinchonine,  apoisocinchoniue,  apo- 
cinchonine,  isoapocinchonine,  diapociuchonine,  dicinchonine, 
homocinchonine,  pseudocinchonine  and  cinchonicine.  In 
addition  to  these  there  is  cinchonine  itself,  Pum's  0-  and  y- 
cinchonine  and  also  Jungfleisch  and  Leger's  cinchonibine 
and  einchonifine.  j8-cinchonine  may,  ^however,  possibly  be 
identical  with  homocinchonine,  and  7-cinchonine  likewise 
bears  a  close  resemblance  to  isoapocinchonine. 

The  experiments  described  show  how  remarkably  easily 
one  ha<e  may  be  converted  into  another,  and  that  such  a 
change  may  actually  occur  during  the  process  of  the  extrac- 
tion of  a  base  from  the  plant,  or  during  its  purification. 

—A.  K.  M. 


Normal  mercuric  salicylate  is  obtained  by  precipitating, 
in  the  cold,  a  solution  of  a  mercuric  salt  with  normal  sodium 
salicylate  ;  at  a  boiling  temperature  mercuric  chloride  forms 
the  basic  salt,  the  normal  sal:  being  decomposed  into  basic 
salt  and  free  salicylic  acid ;  the  same  change  ensues  when 
the  normal  salt,  prepared  in  the  cold,  is  boiled  with  water. 
A  simpler  way  of  preparing  the  basic  salt  is  to  dissolve 
salicvlic  acid  in  boiling  water  and  add,  little  by  little,  well- 
washed,  recently  precipitated  mercuric  oxide ;  when  the 
yellow  colour,  due  to  the  addition  of  one  portion  of  mercuric 
oxide,  has  disappeared,  another  portion  is  added.  The 
basic  salt  is  white,  and  insoluble  in  water,  alcohol,  ether, 
and  chloroform ;  when  suspended  in  cold  water  it  is  not 
decomposed  by  sulphuretted  hydrogen  until  after  long 
standing,  becoming  gradually  yellow,  and  finally  black.  It 
is  slightly  soluble  in  ammonia  and  in  solutions  of  sodium 
chloride  and  potassium  iodide  ;  still  more  so  in  caustic  soda. 
These  solutions  are  not  precipitated  black  by  sulphuretted 
hydrogen  ;  but,  on  standing,  a  yellow  precipitate  forms, 
consisting  of  a  compound  of  sulphide  and  salicylate  of 
mercury,  salicylic  acid  being  set  free.  Similarly,  the  basic 
salt,  digested  with  a  weak  alkaline  sulphide  solution,  forms 
the  yellow  double  salt,  which  only  blackens  very  slowly. 
Cold  dilute  hydrochJoric  acid  is  without  action  on  the 
basic  salt,  but  complete  decomposition  is  brought  about  by 


Cinchonibine.      E.  Jungfleisch  and  E.    Leger.      Comptes 
rend.  117,  42—44. 

The  supposed  isomeride  of  cinchonine  designated 
cinchonibine  is  a  mixture,  or  possibly  a  compound,  of 
einchonifine  and  apocinchonine  ;  on  treatment  with  methyl 
chloride  it  furnishes  a  mixture  of  two  kinds  of  crystals — 
one  consisting  of  clinorhombic  prisms  containing  4H20, 
found  to  be  identical  with  apocinchonine  chloromethylate  ; 
the  other  made  up  of  fine  needles,  much  more  soluble  in 
water,  and  identical  with  einchonifine  chloromethylate.  The 
free  base,  although  exhibiting  remarkable  constancy  in  its 
physical  properties,  notably  in  rotatory  power,  is  neverthe- 
less gradually  broken  up  by  crystallisation  from  alcohol ; 
with  a  minimum  of  boiling  solvent,  cinchonibine  separates  ; 
but  with  a  large  excess  of  alcohol,  the  crystals  first  de 
posited  consist  of  einchonifine,  whilst  apocinchonine 
accumulates  in  the  mother-liquors. — C.  R.  A.  W. 


Alkaloids  of  Papaveracese.     E.    Schmidt.    Arch.   Pharm. 

1893,231,  136,  161,  174. 
The  suggestion  that  a  distinct  chemical  relationship  exists 
between  plants  morphologically  related,  has  not  been  strictly 
confirmed  by  these  investigations.  Of  the  numerous  opium 
alkaloids,  only  Hesse's  protopine  was  observed  iu  the  other 
papaveracae,  Chelidonhun  majus,  Stylophoron  diaphyllum, 
Sanguinaria  canadensis,  Eschscholtzia  californica. 
Rardet  and  Adrian's  observation  of  morphine  in  the  last- 
named  species  could  not  be  confirmed.  The  roots  of 
Sanguinaria  canadensis  were  found  to  contain  the  follow- 
ing alkaloids.  (1.)  Chelerythrine,  C21H17N04  +  CoHjOH, 
crystallises  with  one  molecule  of  alcohol,  which  is  not  given 
off  at  150:  C.  The  hydrochloride,  C21H1?X04.HC1  +  5H,0, 
crystallises  in  brillant  yellow  needles.  The  hydroiodide 
forms  yellow  needles  and  contains  no  water  ot  crystallisation. 
1'.  Sanguinarine,  <  alI,,X04  +  H20,  forms  white  needles 
with  melting  point  213°  C.  It  is  characterised  by  the 
blood-red  colour  of  its  salts.  The  hydrochloride  contains 
live,  the  nitrate  one  molecule  of  water  of  crystallisation.  (3.) 
y-Homochelidonine,  C^H^NO;,  together  with  $-Homo- 
chelidonine  and  protopine,  occurs  in  the  ammoniacal  mother- 
liquor  obtained  from  the  precipitation  of  the  crude  alkaloids. 
(4.)  $-Homochelidonine,  C21H21XOi,  was  obtained  in  minute 
quantities.  It  was  also  observed  by  Hesse  in  the  roots  of 
Chelidonium  majus.  (5.)  Protopine,  CjoHjjNOj,  was  first 
isolated  from  opium  by  Hesse.  Its  melting  point  is  270°  C 
It  forms  colourless  salts.  The  above  formula?  for  Protopine 
and  Chelerythrine  were  confirmed  by  G.  Konig. — C.  O.  W. 


Investigations  on    Narceine.      Martin  and  Freund  and  (in 
part)  G.  B.  Frankforter.     Annalen,  277,  20—58. 

Nakceine  is  indicated  by  the  formula,  C^H^XOjj,  3H20, 
the  hitherto  generally  received  formula,  C23H29N09,  2H20, 
being  inexact.     As  formerly  pointed  out  by  Alder  Wright 
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and  Beckett,  it  stand-  in  *.  n  olose  relationship  to  narootine, 
gentle  oxidising  agents  furnishing  the  same  bemipii 
in  aaoh  oaae  i  accordingly   tin-  question  arises,  ia  a 
actualh  pre  contained  in  poppyoapaule  juice,  or  ia  it  formed 
from  narootine  during  the  pi  lopted  in  manufac 

taring  morphine  from  opium?     On  the  whole,  the  a 
to  the  former  new.     A   large   Dumber  of 
in  described,  amongst   others,  metallic 
Uvea   suoh   as  potassium   run  '     H    KNO  .  I    n  ". 

which  crystallises  with  alcohol  of  crystallisation.     N 

eontaina  three  methoxyl  groups,  and  baa  the  i stitution  of 

■  substituted  phenylbenxyl  ketone.    C.  R.  \.  W. 


gations    on  the  Alkaloids  contained  in   thi    Root  of 

•       dalis  ( 'ova  (Schwgg).    M.  Freund  and  \V.  Josephi. 

Annalen,  277,  1—19. 

'I'm',  authors  conclude,  from  their  own  work  and  that  of 

Dobbie  and   Lander,  and  of   B.  Merck,  that  the  root  of 

Uis  cava  contains  the  following  alkaloids;  — 

Melting  Point. 

Bulbocapnine,  t',,11!  NO i  >• 

dine,  amorphous (13° — 76° 

B     \"   134 

I     II     \"    BIB 

Ootjtuberine,  I     II    Ml  > Lboi 

Oorybulbine 209 

Corydaline    forms    a    crystallisahle    hydrochloride    and 

hvdriodide  :  with  methyl  iodide  it  unites  to  form  a  crystal- 
impound,  which  on  treatment  with  silver  chloride  and 
caustic  potash  in  succession  forms  methyl  corydaline, 
i  II  N<>4  j  this  also  combines  with  methyl  iodide.  It 
contains  four  methoxyl  groups,  whereas  bulbocapnine 
contains  but  one;  probably  the  two  are  related,  as  indicated 
by  the  respective  formula; — 

C18HI,N(OH)3(OCH!>)  CHaCBTONCOOH,^ 

Bulbocapnme.  Corydaline. 

Corycavine  contains  no  methoxyl  group.  Various  salts 
of  corydaline,  bulbocapnine,  corycavine,  and  corytuberine 
are  described. — C.  R.  A.  W. 


The  Alkaloids  of  Gelseminm  Sempervirens.    A.  R.  Cushny. 
Ber.  26,  1893,  1725—1727. 

In  this  paper  the  author  describes  some  of  the  properties 
of  the  alkaloids  occurring  in  Gelsemium  sempervirens. 
Gelsemine  (Gerard,  Pharm  J.  and  Trans.  (3),  13),  is  a 
white,  non-crystalline,  strongly  alkaline,  bitter  substance. 
Its  hydrochloride  is  crystalline,  easily  soluble  in  water, 
slightly  so  in  alcohol.  It  gives  no  colour  reactions  with 
nitric  or  sulphuric  acids.  Hut  if  to  a  solution  in  the  latter, 
an  oxidising  agent  be  added  (MnO.,  K.;Cr.;0-,  &c),  an 
intense  red  colour  is  developed,  passing  gradually  into 
green.  The  gold  and  platinum  double  salts  are  soluble 
in  hot  water,  from  which  they  crystallise  on  cooling. 
Gelsemine  produces  in  frogs  spasmodic  contractions 
followed  by  paralysis  of  the  extremities  of  the  motor 
nerves.  Analysis  assigns  to  the  hydrochloride  the  formula, 
C«HMN,0I4.8HCL 

Gelseminine  (Thompson,  Pharm  J.  and  Trans.  (3),  17)  is 
colourless,  amorphous,  strongly  alkaline,  insoluble  in  water, 
soluble  in  alcohol,  ether,  and  chloroform.  Its  salts  are 
readily  soluble,  amorphous,  yellowish  substances.  Gelse- 
minine gives  with  nitric  acid  a  green,  and  with  sulphuric 
acid  a  yellow  coloration,  changing  on  addition  of  oxidising 
agents  to  violet  and  finally  to  green.  Gelseminine  is 
highly  poisonous,  not  only  to  amphibia,  but  also  to  warm- 
blooded animals.  One  mgrm.  of  this  alkaloid  suffices  to 
kill  a  rabbit,  whilst  O'o  gnu.  gelsemine  has  no  effect 
whatever  upon  it.  The  platinum  double  salt  of  gelseminine 
has  the  formula.  t'v.H4-N3OuHClPtCl4  (compare  this 
Journal,  1893,  618).— H.  T.  P. 


Derivatives  of  Tolyl-Antipyrine.     G.  Kbert     Pharu 

. 

Tolyl-antipyrine  hvdrockloridi  i-  obtained  as  t  crystalline 
body  bj  passing  ■  current  of  hydrochloric  acid  through  ■ 
solution  of  tolyl-antipyrine  in  beusi 

Chloral    hydrate   tolyl-antipyrine  ia    formed    irhcn   hoi 
solutions  of  molecular  proportions  of  chloral  hydrate  and 
tolyl-antipyrine   are    mixed    together.      It    Beparati 
ae  precipitate. 

Ferric  chloride  tolyl-antipyrine  is  obtained  by  substituting 

ferric    chloride    for    chloral    hydrate    in     the     last    j 
alcoholic   solutions  being   used.     A    precipitab 
consisting  of   a  yellowish-red   amorphous    powder,  which  is 
loridc  compound  referred  to. 

Ifonobromo-  and  mono-iodotolyl-antipyrine  are  obtained 
bj  treatment  of  the  tolyl-antipyrine  dissolved  in  chloroform, 

with  bromine  or  iodine,  as  the  case  may  be. — C.  1 1.  W. 

Gardenia  Resin.     E.  Heckel  and  Schlagdenhauffen.  Report. 

de  Pharm.   L893,  49,  1  ■•■">• 

Sei  under  XIII., page 47. 


The    Preparation    of  the    Oak     Tannins,    with     ~- 
Reference  In  the  Useof  Acetone  as  a  Solvent.    II.  Trimble 
and  .1.  C.  Peacock.     Pharm.  Jour.    1  893,  53,  317—318. 

Tiik  usual  solvent  for  tannins  ia  official  ether,  sp.  gr.  0'75O, 
which  is  equivalent  to  a  mixture  of  alcohol  and  ether. 
Critical  experiments  have  been  made  on  oak  bark  with 
this  solvent  and  with  acetic  ether,  water,  and  acetone. 
Acetone  was  found  to  1"-  the  mosl  suitable,  anil  the 
following  process  is  therefore  recommended  : — The  powdered 
oak  bark  is  well  moistened  with  acetone,  packed  in  a  glass 
percolator,  and  the  menstruum  poured  on  until  it  bej 
drop  from  the  lower  orifice,  when  the  latter  is  closed  with  a 
cork,  and  the  bark  allowed  to  macerate  for  48  hours, 
evaporation  being  prevented  by  covering  the  percolator 
with  a  glass  plate  smeared  with  vaseline.  The  cork  is  then 
removed  and  acetone  poured  through  until  the  number  of 
litres  of  percolate  amount  to  one-half  the  number  of  kilos, 
of  bark  used.  The  acetone  is  then  distilled  off  over  a  water- 
bath,  at  first  at  ordinary  pressure,  but  afterwards  under 
reduced  pressure.  The  dark-coloured  residue  is  warmed 
with  water  until  nearly  all  of  it  has  dissolved  ;  the  solution 
■  1  and  filtered,  and  the  clear  filtrate  diluted  with 
water  until  no  further  precipitation  occurs.  The  precipitate, 
consisting  of  the  bulk  of  the  anhydrides,  is  filtered  off,  and 
the  filtrate  successively  agitated  with  acetic  ether.  The 
extracts  are  mixed  and  the  acetic  ether  distilled  off,  under 
reduced  pressure,  in  order  to  obtain  the  tannin  in  a  porous 
condition.  The  product  is  treated  with  cold  water,  tin- 
solution  is  filtered,  and  the  filtrate  [tracted  with 
acetic  ether.  This  process  is  repeated  until  the  tannin  is 
completely  soluble  in  water.  The  tannin  now  possesses  an 
odour  of  acetic  ether,  which  is  removed  by  solution  in 
official  ether,  sp.  gr.  O- 750,  and  distillation  of  the  solvent. 
For  the  removal  of  the  last  trace  of  resin  and  crystalline 
principles,  digestion  with  absolute  ether  should  follow. 

It  was  found  in  some  cases  that  by  dissolving  the  acetone 
residue  in  a  mixture  of  four  parts  of  water  and  one  part  of 
alcohol,  instead  of  water  alone,  a  smaller  quantity  of 
anhydride  was  formed. 

From  a  sample  of  powdered,  nut-galls  commercial  ether 
extracted  59-77  percent,  of  solids,  whilst  acetone  extracted 
62-21  per  cent,  of  the  same. — A.  G.  B. 


The    Localisation  of  the    Active    Principles   of  tht 
nonette.     L.  Guignard.     Comptes  rend.  117,  - 

Indigency  s  species  of  the  family  of  the  R 
in  their  stems  and  leaves,  and  especially  in  their  i. 
nitrogenous  sulphurised  essential  oil,  apparently  identical 
with  that  of  black  mustard.  This,  hov  ever,  does  not  pre- 
exist as  such,  but  as  a  glucoside.  w  bich  becomes  decomposed 
under  the  influence  of  the  special  fcrmeut,  inyrosine,  con- 
tained as  cellules  distinguishable  under  the  microscope.     In 
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those  respects  the  mignonettes  exactly  resemble  the  other 
cruciferous  plants  previously  examined  by  the  author; 
ihese  results  are  entirely  at  variance  with  those  previously 
recorded  bv  Spatzier,  who  found  that  mvrosine  was  not 
contained  in  the  roots  (though  present  in  the  aerial  organs 
and  the  seed)  ;  and  that  the  oil  was  present  in  the  roots  as 
such,  and  not  as  glucoside. — C.  R.  A.  W. 


Geraniol.    Ph.  Barbier.     Comptes  tend.  117,  L20— 122. 

The  essential  oil  of  dndropogon  Schamanthus  (Hindoo 
geranium  oil")  contains  about  75  per  cent,  of  geraniol. 
C,„HlsO.  easily  separated  in  an  approximately  pure  condi- 
tion by  fractional  distillation  in  vacuo,  the  impurity  being  a 
trace  "of  a  sesquiterpene,  which  increases  its  density  and 
gives  it  a  slight  la?vo-rotatory  power.  Pure  geraniol  is 
obtainable  by  converting  into  acetic  geraniol  ether  by  means 
of  acetic  anhydride  at  150°,  and  saponifying  the  product. 
The  ether  boils  at  129° — 130°  under  14-5  mm.  pressure. 
and  has  the  specific  gravity  at  0°,  0-9388;  pure  geraniol 
boils  at  126D — 127°  under  1G  mm.  pressure,  and  has  the 
specific  gravity  at  0°,  0-9012;  gaseous  hydrochloric  acid 
forms  a  dihydrochloride,  C^H^C'l..,,  boiling  at  142°— 143° 
under  16  mm.  pressure,  and  breaking  up  into  hydrochloric 
acid  and  dipentene  (characterised  by  its  tetrabromide)  on 
boiling  with  acetic  solution  of  potassium  acetate.  Geraniol 
appears  thus  to  be  the  stable  stereo-chemical  isomeride, 
C10HlsO,  and  linalol  the  unstable  one. — C.  K.  A.  W. 


Action  of  Sulphuric  Acid  on  Pyrocatechol  and  Homopyro- 
catechol.     H.  Cousin.     Comptes  rend.  117,  113 — 115. 

Pykocatechol  and  twice  its  weight  of  sulphuric  acid 
mixed  and  allowed  to  stand  in  the  cold  for  some  days 
become  a  solid  crystalline  mass  of  pyrocatechol  sulphouic 
acid.  The  free  acid  melts  at  53°— 54°,  and  is  soluble  in 
alcohol  and  in  ether ;  the  barium  salt  is — 

[C6H3(OH)s.SOs],Ba,  4H.,0. 

It  yields  a  fine  green  coloration  with  ferric  chloride, 
becoming  red  with  alkalis.     The  potassium  salt  — 

C6Hs(OH)aSO!1K 

is  very  soluble  in  water,  but  insoluble  in  cold  alcohol.  If 
pyrocatechol  and  sulphuric  acid  be  digested  on  the  water- 
bath,  the  same  sulphonic  acid  is  formed,  together  with  a 
little  of  a  disulphouic  acid.  This  latter  is  obtained  in  quantity 
by  heating  together  on  the  water-bath  for  half  an  hour  a 
mixture  of  one  part  pyrocatechol  and  five  of  fuming  acid 
containing  30  per  cent,  of  anhydride.  The  potassium  salt 
of  this  is  Cf,H2(OH)..(S03Ki.:.  ILO.  At  temperatures 
above  100:,  ordinary  sulphuric  acid  chars  pyrocatechol. 

Homopyrocatechol  only  yields  a  monosulphonic  acid, 
whether  acted  on  by  oil  of  vitriol  or  by  30  per  cent,  fuming 
acid.  This  acid  is  soluble  in  alcohol  and  ether ;  it  melts  at 
93° — 94°.  The  barium  and  potassium  salts  are  respectively 
rC.H5(OH)..S03].Ba,3HsO,  and  C,H5(OH)3S03K,  Hs0. 
U   '  — C.  R.  A.W. 


OH  of  Spike  {Lavandula  Spica).  G.  Bouchardat.    Comptes 

rend.  117,  53—56. 
The  essential  oil  examined,  had  the  sp.  gr.  0-920,  and  the 
deviation  +  1°,  28'  for  10  cm.  thickness.  Its  odour  was 
disagreeable  ;  with  alcoholic  potash  at  100°  only  traces  of 
organic  salts  were  formed,  chiefly  acetate  (Lavandula  vera 
oil  contains  the  acetic  and  valeric  ethers  of  geraniol  and  linalol 
in  quantity).  On  continued  fractional  distillation  it  fur- 
nished a  large  proportion  of  distillate  passing  over  at  120° — 
126°  in  vacuo,  or  near  200°  at  ordinary  pressure ;  by  treat- 
ment of  this  with  hydroxylamine  in  alkaline  alcoholic- 
solution  and  distilling  off  unaltered  linalol,  camphoroxime 
was  obtained  crystallised  in  the  residue,  borneol  being  con- 
tained in  the  mother-liquor  ;  these  were  ultimately  separated 
and  recognised.  From  fractions  passing  over  at  145° — 150° 
and  150 —160°  borneol  was  isolated.  A  dihydrochloride, 
CaPjgClj,  boiling  at  145° — 150°  was  also  obtained  by  means 
of  hydrochloric   acid,  apparently    the   dihydrochloride    of 


geraniol.  The  fraction  passing  at  160° — 190°  was  chiefly 
a  hydrocarbon,  C^Hjj,  of  the  copaiva  family.  Previous 
experiments  having  shown  that  euealyptol,  C;0HlsO;,  is  also 
present  (boiling  point  near  175"'),  it  results  that  live 
distinct  isomerides  of  this  formula  are  contained  in  oil  of 
spike  ;  viz.,  eucalyptol,  laurel  camphor,  linalol,  geraniol,  and 
terpilenol  ;  this  last  being  obtained  as  a  dihydrochloride 
(melting  at  48" — 50°)  from  fractions  passing  over  at  130  — 
135"  aud  135°— 140°.— C.  R.  A.   W. 


PATENTS. 


Improvements  relating  to  the  Production  of  Acetyl  and 
Propionyl  Compounds  of  Parahydroxyphenylurethanes 
or  their  Ethers.  J.  F.  Freiherr  von  Mering,  Halle, 
Germany.     Eng.  Pat.  22,757,  December  10,  1892. 

The  parahydroxyphenylurethanes,  HO.C6H4.NHCOOR,or 
their  ethers,  RO.CchJXHCOOR,  are  converted  into  their 
acetyl  derivatives — 

,  COCH3 
HO.CcH4.N< 

x  COOR 

by  heating  them  for  about  an  hour  with  an  equal  weight  of 
acetic  anhydride,  either  under  pressure  or  with  inverted 
condenser ;  the  excess  of  acetic  anhydride  is  distilled  off 
and  the  product  allowed  to  crystallise.  In  the  place  of 
acetic  anhydride  either  glacial  acetic  acid  or  acetic  chloride 
may  be  employed.  The  propionyl  derivatives  are  similarly 
prepared,  propionic  acid,  anhydride  or  chloride,  being  then 
employed. 

The  products  are  chiefly  intended  for  medicinal  purposes, 
and  are  said  to  exhibit  a  powerful  antipyretic  and  analgetic 
action. — A.  K.  M. 


Production  of  Ethers  of  Sulphuric  Acid.  Newton  and 
Son,  London.  From  the  Farbenfabriken  vornials  F. 
Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  824, 
January  13,  1893. 

The  class  of  ethers  to  which  this  patent  refers  are  mixed 
ethers  containing  one  alkyl  group  and  one  aromatic  group. 
They  are  obtained  by  the  interaction  of  alkylsulphonic 
chlorides  RO.SOnCl  with  phenols,  derivatives  of  phenols, 
naphthols,  their  analogues,  homologues,  and  substitution 
derivatives  in  the  presence  of  alkalis.  These  mixed  sul- 
phuric ethers  are  not  decomposed  by  water,  and  they  are 
stated  to  possess  powerful  and  valuable  medicinal  properties. 

—A.  K.  M. 


Manufacture  of  Amido-alkylsalicylic  Acid  and  Aeetamithi- 
alkylsalicylic  Acid.  Abel  and  Imray,  London.  From 
Kiichler  and  Buff,  Crefeld,  Germany.  Eng.  Pat.  3182, 
February  13,  1893. 

Nitbomethte-  or  iiitro-ethylsalicylic  acid — 

[COOH  :  OR  :  N02  =   1:2:5] 

obtained  by  treating  alkylsalicylic  acid  with  nitric  acid  of 
sp.  gr.  1-2,  is  converted  into  the  corresponding  amido- 
alkylsalieylic  acid  by  treatment  with  the  ordinary  reducing 
agents.  The  corresponding  acetyl-derivatives  are  readily 
obtained  by  treating  the  amido-eompounds  with  glacial 
acetic  acid,  acetic  anhydride  dissolved  in  acetic  acid,  or 
acetyl  chloride.  It  is  preferable,  however,  to  prepare  them 
directly  from  the  nitro-compounds  by  treatment  with  tin 
and  glacial  acetic  acid.  The  products  are  applied  to 
medicinal  uses. — A.  K.  M. 
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MIL-EXPLOSIVES.  MATCHES.  Etc. 

Todidt  of  Nitrogen.     Siuhay.     Ber.  L898,  26,  I  •■  1988— 

1945. 
\ini:  recapitulating  previous  researches  that  have  been 
madi  on  the  formation  and  composition  of  iodide  of 
nitrogen,  and  pointing  oul  their  inconclusive  character,  the 
author  describes  bin  own  investigations  on  the  same  subject, 
together  with  experiment*  on  the  reactions  ol  iodide  of 
nitrogen  with  various  substances. 

The  mode  of  preparation  adopted  by  the  author  coi 
in  adding  an  excess  of  aqueous  ammonia  to  a  solution  of 
potassium  iodide  nearly  saturated  with  iodine.  The  product 
i-  washed  with  ■  1  percent,  solution  of  sodium  sulphate,  as 
when  washed  with  water  it  is  somewhat  decomposed,  and 
ammonia  is  inadmissible  because  interfering  with  the  subse- 
quent determination  ol  the  ratio  of  iodine  to  nitrogen  in  the 
«,i  precipitate.  Bj  using  weighed  quantities  of  iodine  and 
potassium  iodide,  and  determining  the  amount  of  iodine 
present  in  the  iodide  of  nitrogen  formed  and  in  the  mixture 
of  ammonium  iodide  and  potassium  iodide  removed  bj  the 
■  washing,  it  was  found  that  half  the  total  iodine 
entering  into  the  reaction  was  present  as  iodide  of  nitrogen 
hih  ,i~  ammonium  iodide,  leaving  a  choice  of  tlie 
following  three  equations  to  represent  the  reaction  : — 

\ll     •    II   =   2(NH4)I  +  NHL,  (1) 

4SH,  +  61   =  3(NH4)1   +  Xr,  (8) 

5X11     -    61  3(NH<   I        MINI,,  (3) 

Decision  between  these  was  arrived  at  by  decomposing 
iodide  of  nitrogen  with  standard  sulphurous  acid  and  deter- 
mining thus  the  quantity  of  B,SO  required  for  the 
decomposition,  and  also  estimating  the  ammonia  and  iodide 
existing  in  the  products  of  decomposition.  The  result  «as 
that  equation  (.1)  was  found  to  represent  the  change, 
whence  it  appears  that  the  composition  of  iodide  of  nitrogen 
prepared  in  the  manner  described  above  corresponds  with 
the  formula  Mil 

Having  regard  to  the  fact  that  nitrogen  forms  with 
negative  elements  compounds  of  acid  character,  the  author 
endeavoured  to  replace  the  hydrogen  in  "  iodide  of  nitrogen  " 
Mil.,  by  a  metal.  A  silver  compound  was  prepared  by 
acting  upon  MIL  with  silver  oxide  or  an  ammoniacal 
solution  of  silver  nitrate,  to  which  the  formula  AgNI,  was 
_:ned.  Evidence  was  obtained  of  the  existence  of  similar 
compounds  containing  lv  and  Ba  in  place  of  Ag.  but  the 
corresponding  lead  salt  was  too  unstable  to  allow  of  definite 
elusions  being  drawn  concerning  its  composition.  The 
slightly  aeid  character  of  MIL  allows  of  its  comparison 
with  a/.oimide.  a  body  of  similar  constitution. 

In  the  course  of  the  investigation  it  was  shown  that  if 
alcohol  be  added  to  a  mixture  of  3  grms.  of  iodine  and 
'2  grms.  of  mercury  amide  chloride,  the  mixture  explodes 
very  violently  in  consequence  of  the  formation  of  iodide  of 
nitrogen.  If  a  little  carbolic  acid  be  present,  not  iodide  of 
nitrogen,  but  iodoform,  is  produced.  If  amy]  alcohol, 
chloroform,  carbon  bisulphide,  or  glycerin  be  added  instead 
of  phenol,  gas  is  evolved,  but  there  is  no  explosion  even 
after  -J4  hours.  According  to  Bfittger,  a  mixture  of  4  grms. 
of  "  white  precipitate  "  (NHjHgCl )  and  6  grms.  of  iodine, 
mixed  with  60  grms.  of  alcohol  in  a  porcelain  dish,  will 
explode  after  30  to  45  minutes.  Fluckiger  found  that  four 
atoms  of  iodine  and  three  molecules  of  "  white  precipitate  " 
mixed  together  will  give  rise  to  an  explosion  in  a  very  brief 
space  of  time,  yielding  N,  NH4C1,  MI,  Hg(  1 ...  and  Hgl2. 
All  iodides  of  nitrogen,  from  whatever  sources,  explode  on 
drying. — B.  15. 

PATENTS. 

Improvements  in  t!ie  Manufacture  of  Matches.  \V.  1'. 
Thompson,  Liverpool.  From  E.  Lagneau,  Lessiues, 
Belgium,     ling.  Pat.  3267,  February  14,  1893. 

Tins  specification  describes  a  methodical  system  of  making 
matches,  which  "  allows  of  the  gTeen  shafts  being  inserted 
just  as  they  come  from  the  cutting  apparatus,  directly  into 
the  frames,  and  of  these  shafts,  held  in  these  frames,  under- 


r  all  r  operations  up  to  the 

complete  finishing,   such  -   being   the   drj 

en  matoh  shafts  in  the  frames  themselves  and 
dippings  tor  the  purpose  of  coating  them  with  the 
chemical  ingredients." 

iteristic  of  the   pro  ■•  s>  is  the  di  ■■ 
i  shafts  "i  the  matches  in  the  frames  them 

sal  means  employed  are  fully  illustrated  and 
described  in  the  original  specification.     W.  M. 


Improved  Plugging  or  Tamping   Compound  for   Blasting- 
Cartridges,  also  applicable  foi    keeping  the  Packa 
such  I  'artridges  Dry.      <  I.  1).  Abel,  I Ion.      Prom  the 

Wcstlaliscll    Allhalli-ehell  SprcllototT  Aetiell  (  [l -. -'.',- 

Coswie.  Germany.     Bug.  Pat  757-'.  April  13,  i- 

Tins  invention  relates  to  "a  compound  for  plugging  or 
tamping  sh.it  holes  and  for  keeping  packages  of  blasting 

material  dry,  consisting  of  a  mixture  of  a  neutral  powder  "r 

absorbent  medium,  such  as  infusorial  earth,  Band,  gypsum, 

irth,  and  the    like,  with  a  hygroscopic  salt  or  salt 

solution,  such  as  chloride  of  calcium,  bisulphate  <>f  soda,  &c., 

by  means  of  which  on   tin hand,  the  deterioration  of 

blasting  materials  by  moisture  during  transport  and  storage 
is  prevented,  and  on  the  other  hand  when  it  is  used  as 
tamping,  the  Maine  on  firing  i-  Burrounded  by  vapour  pro- 
duced by  the  vaporisation  of  the  hygi  distance 
which  prevents  the  ignition  of  tire-damp." — W.  M. 


An  Improved  Safety  Explosive,  ami  Method  "r   Pi 

Manufacturing  the  sunn.     W     Evelyn-Liardet,  Elstem- 
wick,  Victoria,  Australia.     Eng.  Pat,  19,931,  October  23, 

Is;.:;. 

The  object  of  this  invention  is  to  produce  a  safe  and 
economical  explosive.  The  ingredients  proposed  are  tar, 
picric  acid,  saw-dust  or  wood-meal,  and  potassium  chlorate 
which  has  been  fused  until  it  has  lost  one-third  of  its  o\\  gen. 
The  explosive  is  prepared  by  heating  the  tar  to  about  2 
adding  from  one-tbird  to  one  half  its  weight  of  picric  acid. 
The  inventor  terms  this  mixture  "prepared  tar."  To  two 
parts  of  this  "  prepared  tar  "  is  added  one  part  of  saw  dust 
or  meal— the  mixing  taking  place  in  a  heated  vessel.  The 
resulting  product  is  termed  "prepared  sawdust."  This 
"  prepared  sawdust  '  is  mixed  with  the  pulverised  "  per- 
chlorate  of  potassium  "  in  a  steam- jacketed  pan  at  220  I. 
until  the  mass  becomes  quite  black. — \V.  M. 


An  Improved  Gunpowder.       M.    E.    Leonard,    Man 

New  Jersey,  U.S.A.     Eng.  l'at.  20,066,  I  Ictobei  '.'4,  1893. 

This  invention  relates  to  the  preparation  of  a  smokeless 
explosive.  The  ingredients  are  nitroglycerin,  gun-cotton, 
lycopodium,  and  a  neiitraliser  of  free  acid,  such  as  urea  or 
dinitrobenzol.  For  the  United  States  30  calibre  rifle  the 
patentee  has  found  the  following  proportions  satisfactory  :  — 

150  parts  by  weight  of  nitroglycerin,  50  of  guncctton,  10 
of  lycopodium,  and  4  of  urea  crystals. 

"For  use  in  cannon  where  a  further  deterring  and 
moisture  proof  effect  is  desired,  7  parts  by  weight  of  cotton- 
seed oil  are  added  to  the  ingredients  above  named." — W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

ArPAIiATCS.   ETC. 

Mercury    Thermometer  for   High    Temperatures.     M.    V. 

Kecklinghauscn.     Ber.  26,  1514—1517. 

(Compare  this  Journal  189  I,  865  and  following  abstract.) 

The  author  describes  some  tests  which  he  made  with  one  of 

the  new  mercury  thermometers  for  measuring  temperatures 


- 
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up  I-  .'■  '■■■  C.  It  was  made  of  Jena  glass  (No.  59,  III.)  and 
the  space  above  the  mercury  was  filled  with  compressed 
carbon  dioxide.  Id  eases  where  the  whole  of  the  stem  of 
the  thermometer  was  not  heated  a  correction  was  applied 
fer  the  projecting  portion.  If  /„  be  the  mean  temperature 
and  a  the  length  of  the  projecting  thread  of  mercury,  tl  the 
rved  boiling  point,  and  0-000156  the  coefficient  of 
expansion  of  mercury  in  glass,  then  the  corrected  boiling 
point  t  is  : — 

/  =  /,  +  0-000156  a  (f,  - 

(.See  Kohlrausch,  Leitfaden  der  prakt  l'hysik,  page  68, 
'•  Physical  Measurements,"  Church)]]  Sen.  22  E.) 

The  boiling  point  of  sulphur  was  determined  on  different 
davs  and  found  to  lie  between  447  — 14S:  C,  even  although 
the  thermometer  was  used  to  determine  still  higher  boiling 
points  between  the  observations.  When  the  whole,  of  the 
stein  of  the  thermometer  was  immersed  in  the  sulphur 
vapour,  slightly  higher  results  were  obtained  (451°'  5 — 452°). 
The  author  therefore  recommends  that  before  determining 
the  boiling  point  of  any  substance,  the  boiling  point  of 
sulphur  should  be  taken  under  precisely  the  same  condi- 
tions of  experiment,  and  the  deviation  from  the  true  boiling 
point  (44S:  C.  by  the  air  thermometer)  applied  as  an 
additional  correction.  The  boiling  points  of  several  other 
substances,  with  boiling  points  ranging  from  379°  to  475°  C, 
were  also  determined.  By  means  of  the  new  thermometer 
the  author  is  trying  to  decide  whether  or  not  P0S3  exists. 
He  melted  phosphorous  and  sulphur  in  the  proportions 
given  below  and  determined  the  boiling  point  of  the  mixture 
with  the  following  results  : — 


between  the  pump  and  the  desiccator,  which  a  slight  turning 
of  the  tap  is  sufficient  to  close.  The  inner  end  of  the 
stopper  is  formed  into  a  small  knob  for  the  purpose  of 
carrying  B  leathern  washer  in  order  to  obviate  any  danger 
of  the  stop-cock  falling  out.  A  mixture  of  lanolin  and  a 
little  vaseline  is  recommended  for  greasing  the  stopper. 

—J.  G.  W. 


Mixture. 


P2  +  S3 
V  +  8, 


Boiling  Point. 


522°-5—  525°  C 
545°    — 546°-5C. 
516°    —  519°  C. 


-J.  s. 


Mercury  Thermometer  for  High  Temperatures. 
Mahlke.     Ber.  26,  1815—1818. 


A. 


Gat  Analysis  Apparatus.  F.  Fischer.  Zeits.  ang. 
Chem.  1893,  17,  511—512. 
The  apparatus  consists  of  a  laboratory  vessel  A  connected 
by  a  tubulus  c  (see  enlargement  at  left  side  of  Fig.) 
with  a  measuring  tube  M  and  a  levelling  tube  D.  A 
is  provided  with  a  tubulus  a  by  means  of  which  it  is 
coupled  with  a  reservoir  F,  so  that  it  can  be  filled  or 
emptied  at  will.  It  has  also  a  funnel  t  for  the  introduction 
of  reagents,  and  a  platinum  spiral  g  for  the  combustion  of 
gaseous  mixtures.  The  side  tubulus  c  is  shaped  as  shown 
in  the  enlargement  in  the  lower  part  of  the  figure,  with  the 
view  of  preventing  any  drop  of  liquid  from  the  funnel  I 
finding  its  way  to  the  measuring  tube  M.     The  three-way 


As  the  correction  (see  preceding  abstract)  for  the  project- 
ing part  of  the  stem  of  mercury  thermometers  for  measuring 
temperatures  up  to  550°  C.  (this  Journal  1893,  865)  is 
sometimes  as  much  as  20'  C.  wrong,  the  author  recom- 
mends the  use  of  an  accessory  thermometer,  with  capillar}- 
bulb,  which  is  placed  alongside  the  high  temperature  ther- 
mometer and  so  constructed  that  the  correction  can  be  read 
off  directly. — J.  S. 


A    New   Stop-cock  for    Vacuum    Desiccators.     O.  Ernst. 

Ber.  23,  1893,  1698  —  1699. 
Tins  stop-cock  forms  at  the  same  time  the  passage  for  the 
air  and  is  made  out  of  glass  tubing.  At  one  end  it  is 
blown  out  into  a  stopper,  the  extremity  of  which  is  sealed. 
The  other  end  is  fluted  to  facilitate  connection  with  the 
pump.  A  little  above  the  stopper  two  arms  are  blown  out, 
which  serve  to  form  a  handle  with  which  to  turn  the  stop- 
cock.    In  one  side  of  the  stopper  a  small  hole  (a)  is  drilled, 


while  in  the  tubulure  of  the  desiccator  is  made  a  small 
notch  (6),  which  opens  into  the  interior  of  the  vessel.  In 
one   position   of   the   stop- cock   these   form   a   connection 


cock  d  serves  for  introducing  the  gas  to  be  analysed  into 
the  apparatus.  The  platinum  spiral  g  is  carried  by  a  stem, 
as  shown  in  the  figure,  which  works  air-tight  through  the 
lower  part  of  the  laboratory  vessel,  so  that  it  can  be 
lowered  out  of  the  way  of  the  reagents,  dropped  from  the 
funnel  f,  when  not  in  use.  The  current  requisite  for  heating 
it   can  be  supplied  by  a  couple  of  Leclanche   cells  or  by 
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three  dn   colli,  there  l>'i n^j  do  ri-k   of  overheatic 

fusion  with  .1  batter]  of  such  i lerate  power. 

The  capabilities  of  the  apparatus  and  its  mode  of  working 
lire  intelligible  from  the  figure.  It  suffices  to  saj  that  the 
author  prefers  to  estimate  CO  by  combustion  together  with 
the  hydrogen  and  hydrocarbons  of  the  gas  under  examina- 
relj  on  its  absorption  with  cuprous 
chloride,  and  uses  air  in  place  of  oxygen  al  iliis  Btage  of 
the  operations.  The  apparatus  can  be  used  with  meronrj 
or  water  according  to  the  degree  of  accuracy  to  be  attained. 

— B.  1!. 


Apparatus  for  tAe  Analysis  of  Gases  for  Carbonic   Acid, 

■i  n  and  Carbon  Monoxide.    <;.  Pfeiffer.    Chem.  1  ml. 
16, 
A   ii'N\r\iiM    form   of  apparatus,   Buitable   for 

il  works,     li Bista  of  the  measuring  and  absorb 

tut:  burette  A  :iud  the  aspirator  B,  which  fits  into  a  wooden 
slim. I  heavily  weighted  with  lead,  and  connected  with  the 
burette  In  means  of  a  rnbher  tube  LOO  cm.  long.  Tap  1> 
has  two  rectangular  perforations  enabling  the  operator  to 

I   the  burette  with  the  capillary  tubes  x  or  y,or  to 

hese  altogether.    The  burette  is  suspended  on  the 

sheet  iron  strips  o  n  which  connect   the  capillary  tubes  with 

the  wooden  stand,  and  maj  be  easily  swung  round  the  axis 

.r  y.    The  cylindrical  part  of  the  burette  is  charged  with 

iorbing  material.  The  foot  of  the  stand  is  provided 
with  a  board  l>  which  may  be  drawn  out  on  either  side  and 

as  an  aspirator  stand.  The  burette  is  prepared  for 
use  by  connecting  a  short  rubber  tube  provided  with  a 
funnel  to  the  end  e,  and  thus  charging  up  the  cylindrical 
portion  as  far  as  c  with  the  absorbent  solution.  End  c  is 
then  connected  to  aspirator  1!  which  is  charged  with  water, 
slightly  acidulated  with  hydrochloric  acid.  By  opening 
clip  </,  acidulated  water  is  admitted  into  the  burette  and 
accumulates  aliove  the  heavier  absorbing  liquid  ;  the 
apparatus  is  thus  filled  up  as  far  as  1>. 

The  gas  to  be  analysed  is  drawn  into  the  burette  by 
lowering  the  aspirator,  and  the  level  adjusted  to  ( )  under 
atmospheric  pressure,  by  opening  tap  1).  This  is  then 
closed.  By  lowering  the  aspirator,  the  remaining  part  of 
the  water  is  drawn  out  as  far  as  c  when  the  clip  <f  is  closed 


»"d  th intents  of  the  bun  I  round 

d   bands.     I 
to  i  om]  ibsorption, 

■  nine  ,/  to  equalise  thi  I 

mutation   1>  is  opened,  the  dulated 

water  and  n  reversed  to  admit  ;i  fresh  quantity  ol 


By  means  of  this    lunette  a  great  number  of  determina- 
tions   may    be    made    in    a   very  brief    space  of   time,   and 


■*  - 
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no  fear  need  be  entertained  as  to  errors  caused  by  the 
of  acidulated  water  on  the  absorbing  material. 
Nevertheless,  care  must  be  taken  to  maintain  the  acid 
reaction  of  the  water  in  the  aspirator,  which  is  preferably 
coloured  by  means  of  methyl  orange. 

Oxygen  determinations  are  preferably  carried  out  by 
means  of  phosphorus  sticks,  in  which  case  the  cylindrical 
part  may  be  easily  warmed  up  between  the  hands.  For 
carton  monoxide  determinations  the  use  of  a  solution  of 
cuprous  chloride  in  hydrochloric  acid,  prepared  according 
to  Winkler,  is  recommended. 

The  stand  C  C  of  eaoh  burette  is  provided  with  attach- 
ments e  and  mortices  /,  enabling  the  operator  to  connect 
two  or  three  burettes  so  as  to  form  one  apparatus. 


Check  Anu.yses. 


Burette*  as  Described. 

Bunte's  Burettes. 

Henipel's  Burettes. 

- 

Time 
Per  Cent,  required 

by             for 
Volume.      Experi- 
ment. 

Per  Cent. 

by 
".  olume. 

Time 
required 

for 
Experi- 
ment. 

,     Time 
Per  Cent,  required 

by       |       for 
Volume.     Experi- 
ment. 

CO, 

o 

CO 

, !< ,. 

0 
CO 

CO, 

o 

CO 

12-6 
6-0 

1-5 

10-0 

6*5 

■CO 
l.Vd 
3-5 
1-6 

Mins. 

1     12 
J             1 

H 

M 

12-5 
(V2 
1-3 

10'2 
6'5 
3-7 

15-0 
3-8 
1-4 

Mins. 
1             J 

:•  33  i 

J        1 

1-1 

M 

12-15 

5-8 
1-4 

io-i 

6-3 
3-9 
14-8 
3-6 
1-5 

Mins. 
\       29 

}■ 

I       SO 
J 

-H.  A. 


An  Apparatus  and  Method  for  Determining  the  Density 
of  Gases  suitable  for  Industrial  Purposes.  M.  Meslans. 
Comptesrend.  1893, 117,  386—390. 

Although  the  analysis  of  gases  has  not  hitherto  entered 
very  largely  into  industrial  operations,  it  is  yet  desirable  to 
know  the  composition  of  gaseous  products  which  are  given 
off  at  various  stages  of  many  of  these  operations,  either 
in  order  to  understand  the  nature  of  the  reactions  which 
take  place,  or  to  watch  the  development  of  the  process. 

The  author  believes  that  the  determination  of  the  density 
of  these  gaseous  products  will  afford  valuable  indications 
of,  and,  in  a  large  number  of  cases,  with  as  much  accuracy 
as  analysis,  will  give  the  composition  of  simple  gaseous 
mixtures.  He  has  therefore  endeavoured  to  devise  a 
rapid  method  of  determining  the  density  of  gases  requiring 
no  further  skill  than  is  required  in  the  use  of  ordinary  hydro- 
meters. 

His  method  consists  in  immersing  two  hollow  spheres  of 
equal  weight  and  volume,  the  one  in  air,  the  other  in  the 
gas  whose  density  is  to  be  determined.  The  spheres  are 
suspended  from  the  arms  of  a  balance  and  hang  in  separate 
compartments  of  a  box  with  double  walls  of  metal.  The 
space  between  the  walls  is  filled  with  water  to  establish 
equality  of  temperature  in  all  parts  of  the  apparatus. 
From  the  bottom  of  one  of  the  compartments  there  issues  a 
copper  tube  (see  Fig  )  surrounded  by  the  water  of  the  box. 
This  serves  to  admit  the  gases  under  consideration  which 
thus  assume  the  temperature  of  the  apparatus.  The  mixture 
is  previously  well  dried  and  equal  quantities  of  desiccating 
material  are  also  placed  in  the  two  compartments  of  the  box. 
The  spheres  (which  are  of  glass  or  polished  metal)  are 
equilibrated  in  air  and  the  gaseous  mixture  is  then  admitted. 
To   restore  equilibrium   it  is    necessary  to   place   a  suitable 


weight  P  in  one  of  the  pans  of  the  balance.     This  weight  P 
represents  the  difference  in  the  loss  of  weight  sustained  by 


the  two    spheres.     The   loss    of   weight   sustained   by   the 
sphere  immersed  in  air  is — 

_  0*001293  sH 


and  by  the  other  is — 

P" 

where  d  is  the  density 
sideration — ■ 


(1  +  «0  760 


0-  001293  !'  H 


(1  +  «/)  760 
of  the  gaseous  mixture  uudcr  con- 


Thus— 


I'  =  p< 


P  = 


Q*0W293«  H 
(1  +a.t)  760 


(d  -    1) 


whence- 


1  +  P 


760 


1  +at 
H 


The  expression 


0-001293  V 

K   is   the   constant    of  the 


7.  ;d 
0*001293  v 

instrument,  the  volume  v  of  the  spheres  being  determined 
with  great  care.  The  density  is,  therefore,  given  by  the 
very  simple  formula — 


d  =  1   +  PK 


1  +  at 

H 


and  it  is  easy  to  draw  up  a  table  giving  for  all  ordinary 

values  of  /  and  H  their  value  of  K   x         *  . 

it 

For  practical  purposes  the  apparatus  is  so  modified  that 
when  a  slow  but  continuous  current  of  gas  is  made  to  pass 
through  it,  the  variations  in  density  are  indicated  at  any 
instant  by  the  position  of  the  pointer  of  the  balance  on  a 
suitably  divided  scale. 

The  object  which  the  author  had  in  view  in  devising  the 
apparatus  was  the  systematic  study  of  the  combustion 
which  takes  place  in  various  systems  of  furnaces  and  the 
regulation  of  the  supply  of  air  to  these.  The  supply  of 
air  is  in  numerous  cases  ten  times  the  necessary  amount, 
which  results  in  waste  of  fuel.  The  author  attributes  this 
to  the  ignorance  of  the  composition  of  the  gaseous  products 
of  combustion  and  the  consequent  neglect  to  properly 
regulate  the  supply  of  air.  With  a  few  exceptions  we 
may  consider  the  gases  of  furnaces  to  consist  of  the  normal 
product  of  combustion  (79  vols,  of  nitrogen  and  21  vols, 
of  carbon  dioxide),  which  has  a  density  of  about  1*0875, 
and  of  air  in  excess.  The  density  of  the  gases  varies  with 
the  excess  of  air.  The  indications  of  the  apparatus  enable 
us  to  so  moilify  the  admission  of  air  to  the  furnace  as  to 
prevent  wasteful  combustion. 

The  author  also  proposes  to  use  the  apparatus  for 
determining  the  quantity  of  fire-damp  in  fiery  mines. 

— D.  E.  J. 


New  Effraction  Apparatus  for  Organic  Chemical  Pur- 
poses. C.  T.  L.  Hagemann.  Ber.  26,  1893,  1975 — 
1977. 

Thk  author  finds  the  extraction  apparatus  shown  in  the  ac- 
companying figure  to  give  excellent  results  in  the  extraction 
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of  liquids  bj  lighl  solvents.  Phi  lolvenl  ia  contained  in 
the  Bask  B,  which  heated  in  a  water  bath  and  w 
.1  mm. ill  pieoe  of  poroua  earthenware;  the  tatter  censes 
boiling  to  occur  more  regularly  than  platinum  dippings 
tpour  passes  up  It  into  n  apiral  tube  S,  pierced  with 
•mall  holes  at  its  lowei  pari ;  the  vapour  oondenaea  and  the 
solvent  riaea  in  -mail  drops  through  the  solution  contained 
in  A,  forming  a  layer  upon  the  Burface.  Tin- solvent,  as  it 
accumulates,  paaaea  down  the  tube  It  into  II.  The  tube  It 
is  connected  to  the  vessel  A  by  an  india-rubber  stopper  ami 
may  be  placed  a)  any  convenient  height.  The  apparatus 
can  be  employed  for  the  extraction  bj  solvents  heavier  than 

I  be   solution   by  raising  the  spiral  S  to  (lie  upper  part  of  A, 


ami  attaching  a  condenser  to  it  ;  I?  is  (hen  enclosed  by  a 
wider  glass  tube  open  at  both  ends  and  filled  with  the 
solvent.  By  (his  arrangement  the  condensed  solvent  drops 
through  the  solution  and  rises  into  (he  wider  tube  encircling 
E,  down  which  it  (hen  passes. — W.  J.  P. 


Oxidation  of  Chloroform  by  Chromic  Acid  and  the  Pre- 
paration of  Carbonyl  Chloride  {Phosgene)  from  Carbon 
Tetrachloride.  II.  Erdmann.  15er.  1893,  26  1990 — 
1994. 

I-'mmkki .iMi  and  Lengyel's  method  for  preparing  carbonyl 
chloride  by  oxidising  chloroform  with  potassium  bichromate 
and  concentrated  sulphuric  acid  gives  a  poor  yield;  a 
somewhat  better  yield  is  obtained  by  employing*  fuming 
sulphuric  acid  in  the  process.  The  equation  representing 
the  reae(ion  given  by  the  above-named  authors  is  erroneous, 
the  following  being  the  correct  one : — 

2CrlC'3  +  CrOa  +  20  =  2COCL  +  Cn  u .'].,  -  IU ). 

The  action  of  fuming  sulphuric  acid  containing  80  per  cent. 
of  sulphnr  trioxide  on  carbon  tetrachloride  affords  a  far 
better  means  of  obtaining  carbonyl  chloride.  Carbon  tt(ra- 
chloride  (100  cc.)  is  kept  briskly  boiling  in  a  300  cc.  flask 
(see  figure)  and  the  fuming  acid  (120  cc.)  allowed  to  drop 
down  the  attached  condenser  from  a  dropping  funnel  so  as 
to  come  in  contact  with  (he  vapour ;  the  liberated  oxychloride 
is  washed  by  passing  through  sulphuric  acid  contained  in 
a  washbottle  and  condensed  in  the  stoppered  vessel  shown 
in  the   figure,  by   a  freezing  mixture.     The  last  portions  of 


the  oxyi  liloride  an    dri' vi  >    bj    l  oilin     tin    i 

liquid  .  the  process  givi  ,  „,  lne  crude 

product,  ivhioh  maj  bi  reel    ed  i.\  distillation,  the  d 


flask  being  heated  by  the  hand  and  the  vapour  again 
passed  through  sulphuric  acid  and  condensed  in  a  freezing 
mixture.  The  residue  from  the  oxidation  is  u  inixtur.  of 
ehlorosulphonic  acid  and  pyrosulphuryl  chloride  ;  it  may  be 
separated  by  fractional  distillation,  or  may  be  used,  without 
separating,  for  sulphouations. — W.  J.  P. 


Rules  for  the  Preparation  of  Standard  Sperm  Candles. 

The  Metropolitan  gas  referees  have  recently  issued  the 
following  particulars  concerning  the  methods  (o  be  adopted 
in  manufacturing  standard  sperm  candles  for  photometric 
work  : — 

(1.)  All  candles  to  be  used  in  (he  (esiing  places  shall  be 
made  with  the  materials  hereinafter  prescribed,  and  shall, 
when  made,  be  examined  and  certified  by  (he  gas  referee- 

(2.)  The  wicks  shall  be  made  of  three  strands  of  co((on 
plaited  together,  each  strand  consisting  of  is  threads.  The 
strands  shall  be  plaited  with  such  closeness  that,  when  the 
wick  is  laid  upon  a  rule,  and  extended  by  a  pull  just  sufficient 
to  straighten  it,  the  number  of  plaits  in  four  inches  shall  not 
exceed  3-J,  nor  fall  short  of  32.  Each  wick  shall  be  of 
suitable  length,  and  looped  ready  for  fixing  in  the  mould. 
After  having  been  bleached  in  the  usual  manner  and 
thoroughly  washed,  the  wicks  shall  be  steeped  in  a  liquid 
made  by  dissolving  one  ounce  of  crystallised  boracic 
acid  in  a  gallon  of  distilled  water,  and  adding  two  ounces 
of  liquid  ammonia.  They  are  then  to  be  gently  wrung 
or  pressed  till  most  of  the  liquid  has  been  removed,  and 
dried  at  a  moderate  heat.  Twelve  inches  of  a  wick  thus  made 
and  treated  shall  weigh  not  more  than  6*5,  nor  les~  than 
6  grains.  The  weight  of  the  ash  remaining  after  the  burning 
of  lo  wieks  which  have  not  been  steeped  in  boracie  acid,  or 
from  which  (he  boraeic  acid  has  been  washed  out,  shall  be 
not  more  than  0  025  grain.  Wicks  made  in  accordance 
with  this  prescription  shall  be  sent  (o  the  office  of  (he 
referees,  by  whom  they  will  be  examined  and  certified. 
The  wicks  so  certified  are  to  be  used  by  the  caudle-maker 
iu  the  condition  in  which  (hey  are  returned  to  him. 

(3.)  The  spermaceti  of  which  (he  candles  are  made  shall 
be  genuine  spermaceti,  extracted  in  the  United  Kingdom 
from  crude  sperm  oil,  the  product  of  (he  sperm  whale 
(Physeter  Macrocephalus).  It  shall  be  BO  refined  as  to 
have  a  melting  point  lying  between  112  and  115'  F. 
An  account  of  the  me(hod  by  which  (he  melting  poin(  of 
the  spermaceti  is  to  be  detetmined  is  given  in  (he  appendix. 
Since   candles  made   with    spermaceti  alone  are   brittle,  and 
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the  cup  which  they  form  iu  burning  has  an  uneven  edge,  it 
is  necessary  to  add  a  small  proportion  of  beeswax  or  paraffin 
to  remedy  these  defects.  We  therefore  prescribe  that  the 
best  air-bleached  beeswax,  melting  at  or  about  1-14°  1'., 
and  no  other  material,  shall  be  used  for  this  purpose,  and 
that  the  proportion  of  beeswax  to  spermaceti  shall  be  not 
les~  than  3  per  cent.,  nor  more  than  4  \  per  cent. 

(4.)  The  candles  made  with  the  materials  above  prescribed 
shall  each  weigh,  as  nearly  as  may  be,  one-sixth  of  a  pound, 
and  will  be  found  to  answer  to  the  Following  test : — Immerse 
a  candle,  taper-end  downwards,  in  water  of  60°  F.  with 
a  brass  weight  of  40  grains  attached  to  the  wick  by  a  small 
piece  of  thread.  When  a  further  weight  of  two  grains  is 
laid  on  the  butt  end  of  the  candle,  it  will  still  float ;  but 
with  a  weight  of  four  grains  it  will  sink.  As  the  rate  of 
burning  of  a  candle  is  affected  by  the  force  with  which  the 
wick  is  pulled  when  it  is  set  in  the  mould,  the  strain  com- 
monly applied  by  an  experienced  maker  of  candles  has  been 
measured,  and  is  found  to  be  about  24  oz.  The  candles 
shall  be  sent  to  the  office  of  the  gas  referees,  by  whom 
samples  from  each  batch  will  be  examined  and  tested. 
Each  batch  of  candles  shall  be  accompanied  by  a  specimen 
of  the  spermaceti  (unmixed  with  beeswax)  which  was  used 
in  making  them.  Packets  of  candles  approved  by  the  gas 
referees  will  be  sealed  by  them,  and  certified  for  use  in  the 
testing-places. 

(5.)  The  candles  are  to  be  used  by  the  gas  examiners  as 
heretofore,  in  accordance  with  the  half-yearly  "  notifications  " 
of  the  gas  referees.  The  results  are  to  be  corrected  as  usual. 
on  the  assumption  that  for  small  variations  the  light  of  a 
candle  varies  directly  with  its  consumption  ;  and  if  any 
candle  in  a  packet  certified  by  the  gas  referees  is  found  by 
a  gas  examiner  to  burn  at  a  rate  exceeding  126,  or  falling 
short  of  114  grains  per  hour,  the  testings  made  with  that 
candle  are  to  be  rejected. 

Method  of  Determining  the  Melting-Point  of  the  Spermaceti. 

As  various  methods  are  used  by  different  refiners  of 
spermaceti  for  determining  the  melting-point,  which  lead 
to  different  results,  it  must  be  noted  that  the  temperatures 
here  given  as  the  limits  within  which  the  melting-point  of 
a  sample  of  refined  spermaceti  should  fall — viz.,  1123  to 
115°  F. — have  been  found  by  the  following  method, 
which  is  known  as  the  capillary  tube  method : — 

A  small  portion  of  the  spermaceti  is  melted  by  being 
placed  in  a  short  test-tube,  the  lower  end  of  which  is  then 
plunged  in  hot  water.  A  glass  tube  drawn  out  at  one  end 
into  a  capillary  tube  about  1  mm.  in  diameter  is  dipped, 
narrow  end  downwards,  into  the  liquid  spermaceti,  so  that, 
when  the  tube  is  withdrawn,  2  or  3  mm.  of  its  length  are 
filled  with  spermaceti,  which  immediately  solidifies.  The 
corresponding  part  of  the  exterior  of  the  tube  is  also  coated 
with  spermaceti,  which  must  be  removed.  The  narrow 
part  of  the  tube  is  then  immersed  in  a  large  vessel  of  water 
of  a  temperature  not  exceeding  100  I.  The  lower  end 
of  the  tube  which  contains  the  spermaceti  should  be  3  or  4 
inches  below  the  surface,  and  close  to  the  bulb  of  a 
themometer.  The  upper  end  of  the  tube  must  be  above 
the  surface,  and  the  interior  of  the  tube  must  contain  no 
water.  The  water  is  then  slowly  heated,  being  at  the  same 
time  briskly  stirred,  so  that  the  temperature  of  the  whole 
mass  is  as  uniform  as  possible.  When  the  plug  of  sperma- 
ceti in  the  tube  melts,  it  will  be  forced  up  the  tube  by  the 
pressure  of  the  water.  The  temperature  at  the  moment 
when  this  movement  is  observed  i-  the  melting-point. 

Method  of  Washing  Wicks. 

As  it  is  found  to  conduce  to  the  regular  burning  of  candles 
that  the  wicks  should  have  been  as  far  as  possible  cleaned 
and  freed  from  mineral  matters,  it  is  recommended  that  the 
candle  maker,  before  steeping  the  wicks,  shall  wash  them 
first  in  distilled  water  made  alkaline  with  between  1  and  2 
per  cent,  of  strong  liquid  ammonia,  then  in  dilute  nitric 
acid  containing  about  10  per  cent,  of  strong  acid,  and  then 
repeatedly  in  distilled  water. 


PATENTS. 

Improvements  in    Milk    Testers.     M.    Pedersen,    Durslev. 
Eng.  Pat.  1888.  January  27,  1893. 

See  under  XVIII.  A.,  page  56. 


Improvements   in  Balances.     W.   Thomson,   Baron  Kelvin, 
Glasgow.     Eng.  Pat.  2198,  February  1,  1893. 

The  invention  has  reference  to  improvements  in  knife 
edges  for  balances.  Knife  edges  in  this  arrangement  are 
not  straight,  but  convex  or  concave  in  form,  and  called  for 
convenience  axe  edges  and  sickle  edges  respectively.  The 
sickle  edges  may  form  part  of  the  inuer  edge  of  a  ring  of 
agate  with  its  inner  edge  sharp  all  round.  To  give  great 
hardiness  against  lateral  motion,  balauce  beams  may  be 
supported  from  two  sickle-edged  hooks  by  a  straight  knife 
edge  on  one  side  and  a  sickle  knife  edge  on  the  other. 

— E.  G.  C. 

improvements  in  the  Production  of  Vacuum  and  Means  for 
that  Purpose.  J.  Dewar,  Cambridge.  Eng.  Pat.  439, 
January  9,  1«93. 

See  under  I.,  page  23. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Separation  of  Lead  from  Tin  and  Antimony  by  Bromine. 
P.  Jannasch  and  W.  Remmler.  Her.  26,  1893, 
1422—1425. 

Continuing  their  work  on  the  quantitative  separation  of 
the  metals  of  the  sulphuretted  hydrogen  group  by  means  of 
bromine  vapour,  the  authors  describe  in  this  paper  the 
process  for  the  separation  of  lead  from  tin  or  antimony. 
The  apparatus  employed  resembles  a  Liebig's  drying  tube. 
The  body  (about  20  cc.  capacity)  is  made  of  hard  glass  and 
is  connected  at  one  end  with  an  upright  wide  tube,  and  at 
the  other  with  a  long  delivery  tube  bent  first  upwards  and 
then  down  at  an  acute  angle.  Into  this  apparatus  the 
weighed  substances,  in  the  form  of  metal  or  any  compound, 
are  brought,  and  mixed  with  6 — 10  times  their  weight  of 
sulphur.  A  current  of  sulphuretted  hydrogen  is  then 
passed  and  the  temperature  raised,  the  sulphides  finally 
remaining  behind.  The  addition  of  10 — 15  per  cent,  of 
iodine  to  the  sulphur  greatly  aids  the  sulphurisation  of 
refractory  compounds.  Bromine  vapour  is  then  led  over 
the  sulphides,  the  volatile  bromides  formed  being  distilled  off 
into  hydrochloric  acid  by  heating  with  a  small  gas  flame. 
Lead  bromide  remains  in  the  apparatus  ;  it  is  converted  into 
chloride  by  means  of  chlorine  water,  and  precipitated  as 
sulphate.  The  tin  is  weighed  as  dioxide  after  repeated 
evaporation  with  nitric  acid.  No  numbers  are  given  for 
antimony. — 1.  \\. 

Separation  of  Lead  and  Silver  in  Ammoniacal  Solution  by 
means  of  Chromic  Acid.  Bv  P.  Jannasch.  Ber.  1893, 
26,  1500. 
About  0-5  grin,  each  of  the  nitrates  of  lead  and  silver  are 
dissolved  in  100  cc.  of  water,  with  addition  of  2  cc.  of  dilute 
nitric  acid.  The  boiling  solution  is  precipitated  in  a  large 
porcelain  basin  with  a  boiling  10  per  cent,  solution  of 
potassium  bichromate  (about  5  cc.  for  each  half  grm.  of 
nitrate);  15  cc.  of  dilute  ammonia  (1:3)  are  then  added 
with  constant  stirring,  and  the  resulting  lead  chromate 
precipitate  warmed  for  1 5 — 20  minutes  on  the  water-bath. 
The  precipitate  is  filtered  off  at  once  on  cooling,  washed  three 
or  four  times  with  cold  weak  ammonia,  and  finally  with 
water.     The  lead  chromate  is  weighed  as  such. 

The  ammonical  filtrate  is  carefully  acidified  with  nitric 
acid  and  the  silver  precipitated  as  chloride.  The  results 
given  are  very  accurate. — J.  W. 


Jui.si.idw.'         THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


Quantitative  Separatioi  ■>'  Hydrogen 

ride.     P.  Jannasch.     Ber.    1893,   26,    1496—1499, 
I.     P.  Jannasch  and  .1.  Lesiusky.     /'■. 

Separation  of  Lead  and  Silver. — About  half  a  gnu.  of 
each  of  tin'  ~.ilt-  is  dissolved  in  50  co.  of  water,  See.  ol 
strong  nitric  acid  arc  added,  and  the  lead  i-  precipitated  in 
1.  as  brown  hydrated  peroxide,  with  a  previously 
prepared  solution  consisting  of  IS — 80  oc  -  per  cent, 
hydrogen  peroxide,  and  IS  cc.  concentrated  ammonia. 
After  the  precipitation,  •'•  cc  iturated  ammonium 

earbonate  solution  are  added,  and  the  whole  stirred  for  10 
minutes  before  filtering.  The  precipitate  is  washed  in  the 
cold  ti r~ t  with  ammoniacal  water  and  then  with  water  alone. 
The  lead  may  be  weighed  directlj  a-  . .x :. U-  by  placing  the 
inoi~t  precipitate  together  with  the  filter  paper  in  a 
platinum  crucible,  which  i-  carefully  heated  in  a  small  air 
bath  of  nickel.  A  stream  of  oxygen  may  be 
remove  the  last  traces  of  carbon.  Nitric  acid  is  tlu-t:  added, 
the  nitrate  formed  being  afterwards  evaporated  to  dryness 
l  by  careful  heating. 
I'hc  silver  i-  precipitated  from  the  filtrate  by  means  of 
hydrocl  I    after    evaporation    and    treatment    with 

-     ■  nitric  acid.     The  results  arc  accurate. 

Silver  and  Bismuth. — This  separation  is 
conducted  precisely  as  in  the  preceding  case,  with  the 
on  that  ammonium  carbonate  need  not  be  added 
after  precipitation  of  the  hydrated  bismuth  peroxide.  The 
bismuth  i-  incinerated  as  above  and  weighed  as  scquioxide. 
Results  fairly  good. 

Behaviour  of  Copper  Solutions. — If  a  neutral  solution 
of  a  copper  salt    is  treated   with  dilute  ammonia   until  the 

tirst  precipitate  just  dissolves,  an  olive-green  pero: 
precipitated  oo  addition  of  hydrogen  peroxide.  No  pre- 
cipitation takes  place  if  ammonia  is  present  in  excess. 
Tartaric  acid,  caustic  soda,  and  hydrogen  peroxide  give  a 
precipitate  of  cuprous  oxide  when  boiled  with  a  solution  of 
a  cupric  salt. 

Separation  "/  Lead  and  Copper. — The  precipitation  of 
the  lead  is  effected  in  this  case  with  GO  cc.  of  §  per  cent. 
hydrogen  peroxide  and  80  cc.  of  concentrated  ammonia  in 
the  cold,  5  cc.  of  saturated  ammonium  carbonate  solution 
being  afterwards  added  The  precipitate  is  washed  first 
with  a  cold  mixture  of  hydrogen  peroxide  (1  vol.),  con- 
centrated ammonia  (1  vol.),  and  water  (_6 — 8  vols.),  then 
with  dilute  ammonia  warmed  to  so  ,  anil  lastly  with  water 
of  the  same  temperature.  The  lead  precipitate  is  incine- 
rated in  a  porcelain  crucible,  converted  into  nitrate,  and 
weighed  as  oxide. 

The    filtrate   is   evaporated   to    drive    off   the   ex 
ammenia,  treated  with  sulphuric    acid,  evaporated,  diluted, 
and   the   copper    contained   in    it    finally    precipitated    as 
sulphide. 

When  large  excess  of  hydrogen  peroxide  is  used,  the 
brown  fiocculent  precipitate  of  hydrated  lead  peroxide 
changes  to  white  pearly  scales,  which  may  be  further 
treated  precisely  as  in  the  case  of  the  amorphous  precipi- 
tate.    The  results  are  good. 

Separation  of  Lead  and  /.inc. — The  separation  is  effected 
iu  exactly  the  same  manner  as  the  separation  of  lead  and 
copper.  From  the  filtrate  the  zinc  is  precipitated  as 
carbonate  after  all  the  ammonium  salts  have  been  removed. 
The  zinc  oxide  obtained  on  ignition  is  usually  contaminated 
with  silica,  which  must  be  determined  specially  by  dissolv- 
ing the  whole  in  hydrochloric  acid,  evaporating.  &c  Results 
fairly  good. 

Separatum  of  Lead  and  Nickel. — The  precipitation  is 
effected  with  7")  cc.  of  -percent,  hydrogen  peroxide  and 
20  cc.  concentrated  ammonia,  subsequent  addition  of 
ammonium  carbonate  being  unnecessary.  The  lead  precipi- 
tate is  treated  as  in  the  case  of  the  separation  of  lead  and 
copper. 

The  nickel  is  precipitated  by  meaus  of  caustic  soda  from 
a  hot  solution  containing  hydroxylamiue  hydrochloride. 
Kesults  fairly  good. — J.  W. 


/' 


rmination  of  Pha  \  M     ,  >„„/. 

I    (..  Myhlertx,  |    5fJ 

In  the  form  of  a  letter  criticising  a  pi  . ■  ,  on 

the  .  t,  the  author  thinks  il  .  ,.„|| 

the  turbidity  formed  on  dissolving  tl      am mum  pbospbo 

molybdate  in  ammonia  "  an  impurity.'      Bj  its  n 

mi  -  recommended,  a  tool  .      ,  .,  ;i 

dm  to  a  lo.s  of  phosphorus  amounting  to  some  thousandths 
of    1  percent.      An  examination  of  the  tilth. 

-  both  phosphorus  and    iron.      It  OOnsists  probal 
a  phosphate  of  iron  formed  bj  the  contact  ol  ammonium 
phosphate  and  minutely  divided  ferric  bydrateuporj 
the  ammoninm-molybdate  salt  in  ammonia.     I  h. 
■lue  to  incompl.'te  washing  previous  to  ,; 
The   formation  of   the   turbidity   is    obviated    by   add 
citrate  of  ammonia  to  the  ammonia,  when  the  iron   is    kept 
in    solution,    and.    moreover,    the    final     magnesium     pyro- 
phosphate is  absolutely  white,  not  "almost  whit,.,"  and  also 
free   from  molybdenum.     To  remove  the  turbidity   or   to 
allow  it    to   remain  introduces    an    error.     The   former    by 

1    pho-phorus   and   the   latter  by  the  introduction  of 
iron  as  ferric  pyro-phosphate  into  the  Ignited  final  product 
—A.  W. 

A       .  oh  the  Estimation  aj  Cupper  as  ( 'upper  Sub-Sulphidi . 

R.  Wegscheider.     Monatsh.  f.  (hem.  1893,  14,  315, 
Ttik  majority  of  analytical  handbooks  contain  the  statement 
that    sub-sulphide   of   copper  is    perfectly   stable   at   high 
temperatures,    provided  access   of  air   1m>  prevented,  or  the 
ignition  be  carried  out  in  a  current  of  hydrogen.     Pickering, 
however,   and  after   him   Uhl,   found  that   at    a   red  heat 
sub-sulphide   of  copper  is  reduced  to  metallic  copper  by  a 
current  of  hydrogen,  sulphuretted  hydrogen  being  formed 
at  the  same  time.      It  appears   that  these  statements  pal 
quite    unnoticed.      A    repetition  of    the    experiments    gave 
results  which  proved  that  at  a  dull  red  heat  the  interaction 
between   sub-sulphide  of   copper  is  practically  nil,  but  at 
higher  temperatures  reduction   ensues  to  such  a  degree    a- 
to  v  itiate  the  results  of  the  analysis.     This  reduction  alu 
proce  ivlv,  so  that  if  the  heating  at  a  high  tempe- 

rature be  of  sufficiently  short  duration,  the  results  obtained 
will  be  approximately  correct.  In  order  to  avoid  the  careful 
regulation  of  the  temperature  required  for  the  ignition  of 
copper  sulphide  in  a  current  of  hydrogen,  sulphuretted 
hydrogen  was  substituted  for  the  latter  No  reduction  of 
the  sulphide  occurs  under  these  circumstances,  even  at  very 
high  temperatures,  but,  on  the  other  hand,  it  was  found 
impossible  in  this  way  to  effect  n  complete  conversion  of 
the  copper  sulphide  into  the  sub-sulphide. — C.  <  I.  W. 


Tin  Volumetric  Determination  oj  Capper  by  Means  of 
Sodium  Sulphide.  A.  Borntraeger.  Zeits.  an;;.  Chem. 
1S93,  17,  517—524. 

Tin:  process  of  titrating  copper  by  means  of  a  solution  of 
sodium  sulphide  is  too  well  known  to  need  description. 
The  author  rinds  that  the  operation  should  be  carried  out 
cold,  as  irregularities  occur  when  the  solution  is  used  hot, 
as  recommended  by  Pelouze  and  Kuenzel.  The  solution  to 
be  titrated  should  be  ammoniacal,  and  the  flask  containing 
it  vigorously  shaken  after  each  addition  of  sodium  sulphide, 
as  otherwise  the  precipitated  sulphide  may  not  ball  together 
and  allow  the  colour  of  the  supernatant  liquid  to  be  seen. 
The  accurate  determination  of  the  endpointmust  be  effected 
by  the  use  ol  an  external  indicator.  The  author  has  examined 
the  behaviour  of  various  indicators,  such  as  sodium  sulphide 
and  potassium  ferrocyanide.  depending  on  the  disappearance 
of  the  reaction  with  copper,  and  that  of  an  alkaline  lead 
solution  and  sodium  nitroprusside  depending  on  the  appear- 
ance of  the  reaction  with  sodium  sulphide,  and  rinds  that 
one  class  cannot  be  substituted  indifferently  for  the  other. 
The  cessation  of  the  reactions  for  copper  occurs  appreciably 
before  the  beginning  of  the  reactions  for  a  sulphide. 
un  ferrocyanide  and  alkaline  lead  solution  are  the 
most  sensitive  indicators  for  their  respective 
Whichever  be  adopted,  the  standardisation  of  the  sulphide 
solution  and  the  titration  of  the  copper  solution  under 
examination  must  be  carried  out  with  the  same  indicator. 
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The  titration  of  copper  with  sodium  sulphide  eau  be 
performed  in  the  presence  of  zinc,  for  although  a  white 
precipitate  of  zinc  sulphide  takes  place  on  the  addition  of 
the  standard  solution,  vet  this  reacts  completely  with  the 
remaining  copper  salt  on  shaking,  ami  the  whole  of  the 
copper  is  precipitated  before  the  zinc  is  permanently 
separated.  The  method  is  therefore  valid  for  the  analysis 
of  zinc -copper  alloys.  The  determination  of  copper  in 
commercial  preparations  of  copper  sulphate,  is  conducted 
as  follows : — 5  grms.  of  the  sample  are  dissolved  in  water, 
any  iron  present  oxidised  with  nitric  add,  the  solution 
supersaturated  with  ammonia,  filtered  if  necessary,  and  an 
aliquot  portion  titrated.  Examples  of  the  analysis  of 
various  mixtures  sold  under  fancy  names  for  agricultural 
use,  are  given,  but  illustrate  no  point  of  sufficient  novelty 
to  merit  abstraction. — B.  B. 


Electrolytic      Analytical      Estimation      and      Separation. 
G.  Yortniann.     Monatsh.  f.  L'hemie,  14,  1893,  536 — 552. 

When  solutions  of  salts  of  iron,  zinc,  cobalt,  or  nickel  arc 
electrolysed  under  suitable  conditions,  the  metals  are 
precipitated  quantitatively  ;  whilst  under  other  conditions 
separations  may  be  effected,  one  being  precipitated  and 
another  not.  Bunsen  cells,  containing  instead  of  nitric  acid 
a  saturated  solution  of  potassium  dichromate  acidulated 
with  sulphuric  acid,  serve  conveniently  as  electromotors  ; 
or  preferably  small  accumulators  of  2  volts  and  25  ampere- 
hours  power.  Two  of  these  are  arranged  in  series  as 
indicated  in  Fig.  1,  where  B  is  the  battery,  A  an  ampere- 
Fig.  1. 


weighed  ;    a   similar  one   is   coupled   up   in  its   place,    the 
current  being  passed  as  before  ;  aud  so  on,  until  no  more  gain 

Fig.  2. 


meter,  W  a  variable  resistance,  and  Z  Ihe  decomposing  cell 
containing  the  fluid  to  be  electrolysed.  When  the  switch 
contact-maker  c  is  in  the  position  indicated,  the  current 
simply  flows  through  W  and  Z  ;  but  when  placed  in  the 
position  indicated  by  the  dotted  line  so  as  to  make  contact 
with  Z,  the  amperemeter  A  is  also  in  circuit ;  the  resistance  of 
this  is  practically  inappreciable  as  compared  with  the  rest 
of  the  circuit,  so  that  sensibly  the  same  current  flows 
whether  A  is  included  in  the  circuit  or  not ;  A  is  switched 
in  when  a  current  reading  is  to  be  made,  but  is  otherwise 
left  out  of  circuit  to  avoid  damage  through  over  use.  The 
amount  of  resistance,  W,  included,  depends  on  the  current- 
density  required,  i.e.,  on  the  amperage  per  100  sq.  cm. 
of  cathode  surface  (written  N.D.  100  for  shortness  — 
normal  density  per  100  sq.  cm.)  ;  thus  with  a  cathod  > 
consisting  of  a  platinum  dish  exposing  a  surface  of 
125  sq.  cm.,  to  obtain  a  current  density  of  say  0-4  ampere 
per  100  sq.  cm.,  or  N.D.  100  =  0-4  ampere,  the  resistance 
must  be  so  adjusted  that  the  current  flowing  is  0'5  ampere. 
Well  silvered  copper  capsules  may  be  employed  as 
cathodes,  conveniently  of  such  dimensions  as  to  weigh 
about  45  grms.,  holding  150  cc,  and  exposing  about 
115  sq.  cm.  of  surface.  Fig.  2  represents  another  form  of 
cell,  where  the  containing  vessel  is  a  glass  dish,  X  ;  the 
cathode,  a  silvered  copper  disc,  ">  cm.  diameter,  furnished 
with  a  silvered  copper  wire  5  cm.  long,  fixed  at  the  centre 
of  the  disc  perpendicularly  to  its  plane ;  and  the  anode  a 
strip  of  platinum  foil  with  a  platinum  wire  attached. 
I'latinum  discs  instead  of  silvered  copper  ones  are  more 
convenient  in  certain  cases.  When  the  electro-deposition 
i>  judged  to  be  complete,  the  cathode  is  removed  from 
the   Quid,   disconnected,   washed   with    water,   dried,  and 


U 


in  weight  of  the  cathode  is  observed.  In  order  to  avoid 
loss  by  detaching  particles  of  metal,  the  cathode  is 
preferably  dried  inside  a  pair  of  watch  glasses  held  by  a 
spring  clip,  Fig.  3,  the  upper  watch  glass  having  a  small 


hole  drilled  through  its  centre  to  enable  the  wire  to  project, 
and  the  clip  being  furnished  with  a  corresponding  notch. 

Test  experiments  made  with  known  weights  of  different 
metallic  salts  yielded  very  satisfactory  numbers.  Thus, 
with  zinc  salts  dissolved  in  caustic  soda  containing  tartrate 
(N.D.  100  =  0-3  to  0'6  ampere),  sensibly  exact  valuations 
of  the  quantity  of  zinc  present  were  obatined  by  weighing 
the  metal  thrown  down  on  the  cathode ;  and  similarly  with 
iron  from  a  similar  solution  (N.D.  100  =  0-3  to  F0  ampere). 
With  cobalt,  potassium  iodide  must  also  be  added,  other- 
wise cobalt  peroxide  is  thrown  down  at  the  anode ;  with  this 
precaution  and  using  a  concentrated  soda  solution,  fair 
values  are  obtained  when  N.D.  100  =  0-3to0-fi  ampere. 
With  nickel,  the  solution  with  caustic  soda  and  tartrate  does 
not  deposit  metal  at  the  cathode,  although  a  portion  is 
thrown  down  as  peroxide  at  the  anode ;  this  may  be 
obviated  by  adding  potassium  iodide.  In  potassium  cyanide 
solution  only  incomplete  precipitation  as  peroxide  is  brought 
about ;  but  all  the  metal  present  may  be  obtained  as  such 
at  the  cathode  by  employing  excess  of  sodium  carbonate 
along  with  tartrate  or  citrate  as  the  solution  (N.D.  100  = 
0'3  to  04  ampere).  By  taking  advantage  of  these 
differences,  nickel  may  be  separated  from  zinc,  iron,  and 
cobalt,  the  latter  being  deposited  from  caustic  soda  aud 
tartrate  solution,  whilst  the  nickel  is  not  thrown  down.  In 
similar  fashion,  zinc  and  iron  may  be  separated,  using 
caustic  soda  and  tartrate  solution,  aud  a  platinum  dish  as 
cathode.  The  iron  is  first  thrown  down  (N.D.  100  =  0"3  to 
0-8  ampere)  along  with  a  little  zinc,  from  which  it  may 
be  freed  by  redissolving  and  repeating  the  electrolysis. 
Another  method  is  to  dissolve  in  excess  of  potassium 
cyanide,  when  zinc  only  is  deposited  (N.D.  100  =  0-3  to 
0"6  ampere),  the  ferrocyanide  produced  not  being  de- 
composed by  the  current.  Cobalt,  nickel,  or  copper  may 
he  determined  in  presence  of  iron  by  adding  excess  of 
ammonia  and  electrolysing  ;  the  precipitated  ferric  oxide  is 
not  decomposed,  but  need  not  be  filtered  off,  the  other 
metal  being  obtained  free  from  iron  as  deposit  on  the 
cathode. — C.  R.  A.  W. 

The  Action  of  Zinc  and  Magnesium  upon  Metallic  Solu- 
tions and  the  Determination  of  Potassium  thereby.  A. 
Villiers  aud  F.  Borg.  Comptes  rend.  1893, 116,  1524 — • 
1527. 

The  method  of  determining  metals  by  their  precipitation 
in  the  metallic   state  by  the  action  of  zinc  or  magnesium 
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in  their  solutions,  is  practioall*  confined  to  ■  li 
Dumber,  i  ■  •/.  eopper  end  platinum,  and  is  not  witlin.it 
drawbacks,  jinoe  the  precipitate*  ar.-  apt  to  contain  the 
precipitating  metal  in  the  form  of  an  alio*.  The  punt]  of 
the  precipitating  metal  has  an  influence  on  the  quantitj  of 
tin'  metal  precipitated,  which  ia  not  proportional  to  the 
amou  it  of  foreign  metal   present.     Thns  :i  sample  of  sine 

prepared  by  ti lectroljsns  of   in  ammoniacal  Bolntion  of 

the  sulphate,  preeipitated  IOU'99  per  cent. of  the  theoretical 
quantity  of  platinum  when  allowed  to  actnpona  Bolution 
of  the  chloride;  another  sample,  that  had  been  distilled 
and  oontained  only  traces  of  carbon,  precipitated  1 10*89  per 
ivnt.,  and  a  third,  of  commercial  quality  containing  1  ■  1  per 
cent,  of  foreign  matter,  precipitated  119* IS  par  cent,  of 
platinum.  Magnesium,  on  the  "tlur  hand,  in  the  form  of 
ribbon,  snob  as  is  common]*  Bold,  can  be  used  for  determin- 
ing copper,  gold,  platinum,  or  potassium,  the  last  named 
bating  been   first  obtained  as   potassium  platinie  chloi 

mmercial  aluminium,  which  would  be  in  some  respects 
convenient  as  a  precipitant,  is  too  impure  for  analytical 
ate.)  The  precipitation  of  copper  can  be  carried  out  in  a 
slightly  acid  liquid  in  the  presence  of  metals  of  the  alkalis 
and  alkaline  earths,  the  precipitate  being  granular  and  easy 
to  wash.  In  the  presence  of  sine  the  estimation  is  inaccu- 
rate as  alio* s  an'  formed  even  when  the  liquid  is  s'larply 
a.i.l  with  hydrochloric  acid.  In  the  case  of  potassium, 
MHuration  is  effected  as  usual  as  in  the  form  of  potassium 
platinie  chloride  which,  is  then  washed,  dissolved  in  boiling 
water,  the  solution  made  slightly  acid  with  hydrochloric 
acid,  and  treated  with  successive  fragments  of  magnesium 
until  the  latter  is  no  longer  discoloured  while  dissolving. 
Tho  platinum  does  not  stick  to  the  sides  of  the  beaker  and 

-\  to  wash  free  from  soluble  salts,  and  may  be  ignited 
and  weighed  in  the  customary  manner.  This  method  of 
reducing  potassium  platinie  chloride  is  preferable  to  the  use 
of  sodium  formate  or  of  formaldehyde.  The  authors  point 
out  that  when  the  platinum  instead  of  the  original  pre- 
cipitate is  weighed,  the  accidental  presence  of  the  double 
bromide  replacing  a  portion  of  the  chloride  docs  not  affect 
i  la  accuracy  of  the  results. — 1!.  B. 


The  Valuation  of  Commercial  Chloride  of  Sulphur. 

V.  ( ).  Weber.     Zeits.  ang.  Chem.  18'.>3  [21],  82. 

See  under V.,  page  33.      (Manufacture   of   India-Rubber 
Waterproof  Cloth.) 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Basic  Salicylate  of  Bismuth.     Schubardt.     Pharm.  Zeit. 
1893,  38,  250. 

See  under  XX.,  page  57. 


A  iVeio  Test  for  Eserine,  and  a  Green  Colouring  Matter 
derived  from  that  Alkaloid.  S.  J.  Ferreira  da  Silva. 
Comptes  rend.  117  330—331. 

A  fragment  of  eseriue  (or  a  salt  thereof)  the  size  of  a 
grain  of  sand  is  placed  in  a  porcelain  capsule  and  dissolved 
in  a  drop  or  two  of  fuming  nitric  acid.  The  clear  yellow- 
solution  becomes  darker  and  finally  orange  on  heating  on 
the  water-bath;  on  evaporating  to  dryness  with  stirring, 
the  residue  becomes  a  pure  green  substance  soluble  in  water 
or  strong  alcohol  with  green  colour,  l'rom  these  solvents 
it  separates,  apparently  unchanged,  on  evaporation. 
Sulphuric  acid  dissolves  it  to  a  greeu-coloured  non-fluores- 
cent solution.  0' 005  grm.  of  alkaloid  can  thus  he  readily 
deteeted.  The  author  proposes  to  term  the  green  colouring 
matter  Chloreserine. — C.  B.  A.  W. 


Detection  of  Xitronaphthalene  in  Mineral  Oils. 
Iff.  Leonard.     Chem.  News,  68,  897. 

Nitron aththalilne.  the   a-derivative,  is  frequently  added 
to  mineral  oils  for  the  purpose  of  removing  the  fluorescence 


'"   "  bloom."     Tin-   followini tthod   for 

depends  upon  the  reduction  of  nitronaphthalene  to  naphthyl- 
amine, 

A  small  quantity  of  tl il  canned   with  cine 

I   dilute  hydrochloric  ai  i,  ind  the  mixt 
from  time  to  time.     During  this  process  th< 
characteristic  of  o-naphtbylamine  will  be  pen 

the  reduction  is iplete,  the  acid  aqueous  liquid   i-  drawn 

off  by  the  aid   of  a   separatoi       \    portion  ol  this  liquid, 

eutralised  with   ammonia,  gives  with  ferric  chloride 
precipitate,    ivhioh    rapidl; 
remainder  of  the  solution   tnaj  bi    n  ndi  rod   all 
Boda    and    extracted    with    ether.      The    lattei     ii    tbi  n 

ited,  and    the  residue  dissolved  in  a  little  alcohol 
On  the  addition  of  a  drop  of  a  solution  of  Bodium 
acidified   with   acetic  acid,  a   yellow   colour   is    produced, 
which  is  .banged  t..  crimson  by  hydrochloric  acid. 


The  I  si  of  Furfural  for  the  Detection  of  Sesanu  Oil  in 
Oil  Mixtures.     \.  Villavecchia  and  <;.  Patois. 
ang.  (hem.  1898,  17,  .">().'>— 506. 

Tin    well-known  reaction   with  sugar   and  hydrochloric  acid 

which  has  long  been  in  nse  for  the   detectii  in i 

has   been   studied   by   the    authors,   who   have    identified 

various  constituents   of    the  oil  other  than  the   glycerides 
forming  its  bulk,  and  nnn-  ..'iv,-  a  description  of    BUch 
as   they    have    succeeded    in    isolating.       By    prep;. 
barium    soap   from   sesame   oil,    extracting    with    al 
evaporating  the  extract   to   dryness,  and  again   extracting 
with  petroleum   ether,  the  following  substances  bai 
obtained. 

(1.)  A  higher  alcohol  of  the  formula  C  .!!,,(»,  with  a 
melting  point  of  137    C,  and  a  rotatory  power  ol 
-  34°  28'  where  r  =  5*013. 

(2.)  A  crystalline  substance  of  the  formula  I  ,,11  ... 
with  a  melting  point  of  123°  C.,  and  a  rotatory  powci 
[a]  =  +  68-36  where  c  =  2445  in  chloroformic  solution. 
This  substance  is  called  by  the  authors  sesamin.  A  similar 
body  has  been  isolated  from  sesame  oil  by  Tocher  (<  'hem. 
Xcit.  1893,  121),  and  has  had  assigned  to  it  a  mcltiii"  p 
of  118=  C.  and  the  formula  Cl8HI0O,. 

(3.)  A  thick,  non-crystallisable  oil,  free  from  nitrogen, 
and  containing  the  substance  which  causes  sesame  oil  to 
give  its  characteristic  reaction  with  sugar  and  hydrochloric 
acid.  A  very  small  quantity  of  this  substance  when 
dissolved  in  alcohol  gives  a  strong  crimson  colour  with 
these  reagents. 

The  authors  attribute  the  colour  reaction  to  the  agei 
furfurol   produced  by  ;the  action  of  hydrochloric  acid   on 
sugar,  and  accordingly  substitute    the  former  for  its   raw 
materials  in  carrying  out  the  reaction. 

Inasmuch  as  furfurol  itself  gives  a  violet  shade  with 
hydrochloric  acid,  it  is  necessary  to  nse  a  dilute  solution, 
e.g.  2  per  cent.,  in  alcohol.  0"  1  ec.  of  the  furfurol  solution 
is  placed  in  a  test-tube  and  In  ec.  of  the  suspected  oil  and 
lo  cc.  of  hydrochloric  acid,  sp.  gr.  1  '  19,  added,  the  mixture 
being  shaken  for  half  a  minute  and  allowed  to  settle. 
Should  sesame  oil  be  present,  even  in  smaller  quantity  than 
1  per  cent.,  the  aqueous  layer  at  the  bottom  of  tin-  tube 
becomes  of  a  definite  carmine  colour.  In  the  abs 
sesame  oil  the  lower  layer  is  either  colourless  or  has.  at 
most,  a  dirty  yellow  colour,  which  may  appear  when  a 
rancid  olive  oil  is  being  tested.  A  modification  of  tin- 
consists  in  using  only  1  cc.  of  hydrochloric  acid,  and,  after 
the  shaking  mentioned  above,  inducing  the  separation  of 
the  oily  and  aqueous  layers  by  the  addition  of  lo  ec.  of 
chloroform.  The  process  has  been  tried  on  a  number  of 
animal  and  vegetable  oils,  and  its  reliabilitv  ascertained. 
"  -B.B. 

Note  on  an  Abnormal  Meltinq  Puint.    K.J.  Bevan.  .Analyst. 

1893, 18",  286— 2S7. 
In  the  course  of  an  examination  of  a  crystalline  fatty  body- 
obtained  from  pure   lard   by  fractional   crystallisation  from 
ether,  the  melting  point  was  determined  by  filling  capillary 
tubes    with  the   molten    subs  I    proceeding  in    the 
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usual  manner.  When  an  observation  was  maile  with  a 
tube  which  had  been  filled  only  a  few  minutes  previously 
the  melting  point  of  the  substance  was  found  to  be  47°; 
but  when  a  tube  which  was  tilled  at  the  same  time  was  used 
for  an  observation  on  the  following  day  the  melting  point 
was  found  to  be  61  ■.">'.  After  the  substance  had  become 
solid  in  this  second  tube,  it  was  found  to  immediately  melt 
when  the  tube  was  immersed  in  water  at  50".  Other 
experiments  made  with  test-tubes  internally  coated  with  the 
substance,  showed  that  after  standing  for  24  hours  the 
melting  point  was  above  50c  :  by  melting  one-half  of  the 
Substance  in  such  a  tube,  allowing  it  to  solidify,  and  plunging 
the  tube  into  water  at  50°,  this  half  melts  whilst  the  other 
half  remains  solid. 

It  is  thus  apparent  that  the  substance  has  two  widely 
differing  melting  points  ;  that  it  passes  slowly  and  spon- 
taneouslv  from  the  state  of  low  melting  point  to  that  of 
high  melting  point ;  and  that  the  change  from  high  melting 
point  to  low  melting  point  can  be  brought  about  rapidly  by 
heating. 

When  the  temperature  of  the  substance  is  gradually  raised 
the  passage  from  low  to  high  melting  point  is  procured. 
Thus,  a  tube  of  the  recently-heated  substance  is  immersed 
in  water  at  -43  :  the  substance  remains  solid,  but  melts  when 
the  temperature  of  the  water  has  reached  47  :  when  the 
temperature  rises  to  53°  the  substance  is  again  solid,  and 
finally  melts  at  62°.  Compare  Allen's  Commercial  Organic 
Analysis,  3  (.2),  570.— A.  G.  B. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Adulteration  of  Olive  Oil.    V.  Oliveri.    Le  Staz.  speriment. 
agr.  ital.  1S93,  24,  387. 

See  under  XII.,  page  45. 


The  Anah/sis  of  Beeswax.     G.  Buchner.     Chem.  Zeit. 
1893,  17,  918. 

Hubl's  method  is,  for  practical  purposes,  the  easiest  and 
best  for  the  analysis  of  beeswax.  It  is,  however,  possible 
to  produce  mixtures  containing  no  trace  of  beeswax,  which 
still  give  normal  results  by  Hubl's  method.  Such  a  mixture 
may  contain,  for  instance,  35  stearic  acid,  165  Japan  wax, 
300  ceresin  or  paraffin  wax.  Such  mixtures  may  even  show 
the  proper  melting  point  and  right  specific  gravity.  In  the 
first  instance  the  wax  should  be  remelted  in  distilled  water. 
and  if  the  latter  exhibit  an  acid  reaction  (as  is  often  the 
case  with  bleached  wax),  this  operation  must  be  repeated 
several  times.  The  dried  wax  is  then  subjected  to  Hubl's 
test. 

A  wax  giving  normal  numbers. — Acid  number  (19 — 21), 
20  ;    ether   number    (73 — 76),  75  ;    saponification    number 

(92—97),  95  ;    acid  nnmber  (3-6-3-84),  3-75.    This  ma-, 

ether  number 
be  a  pure   beeswax  or  a   mixture.     To  decide   which,  the 
following  addition  tests  are  applied  : — 

1.  Stearic  acid  test. — Boil  1  grm.  of  wax  with  10  cc.  of 
80  per  cent,  alcohol,  cool  to  18°  or  20°  C.  filter,  add  water 
to  the  filtrate  and  shake.  Stearic  acid  separates  out  in 
Hakes  and  floats  on  the  surface ;  the  liquid  becomes  clear, 
1  per  cent,  of  stearic  acid  may  be  detected  in  this  manner. 
If  from  7  to  8  per  cent,  of  the  acid  are  present,  it  separates 
out  as  a  cream-like  mass. 

2.  Rosin  test. — 5  grins,  of  the  wax  are  boiled  for  one 
minute  with  about  20  grms.  of  nitric  acid  (sp.  gr.  1-32 — 
1-33),  an  equal  volume  of  water  and  subsequently  excess 
of  ammonia  are  added,  and  the  whole  is  filtered.  The 
filtrate  is  yellow  if  the  wax  be  pure ;  reddish  brown,  if  resin 
is  present.  The  method  will  indicate  the  presence  of  1  per 
cent,  of  resin. 

3.  Glyceride  test. — The  residue  obtained  after  the  Hiibl 
test,  whilst  still  warm,  is  evaporated  on  the  water  bath  until 
all  the  alcohol  is  expelled.  Water  is  then  added,  the  solu- 
tion is  filtered,  concentrated,  and  tested  with  potassium 
bichromate.     The  odour  of  acrolein  indicates  glycerol. 


4.  If  the  above  three  tests  give  negative  results,  the 
Hiibl  test  having  given  normal  figures,  no  ceresin  or  paraffin 
wax  can  be  present,  and  the  sample  may  safely  be 
pronounced  pine. 

13.  Wax  nut  giving  norma!  numbers  with  Hubl's  test. — 
In  this  case,  the  wax  has  certainly  been  adulterated,  except 
in  rases  where  only  the  acid  number  is  too  high,  and  in 
absence  of  stearic  acid  or  resin.  (With  chemically  bleached 
wax.  the  acid  number  may  rise  as  high  as  24).  The  nature 
of  the  adulterant  is  estimated  by  the  above  mentioned  tests 
and  their  quantities  calculated  from  the  figures  obtained 
by  Hubl's  test.  In  certain  cases,  an  estimation  of  the  glycerol 
and  of  the  paraffin  wax  by  Buisine's  method,  may  be 
desirable.  (This  Journal  1892,  756,  471,  729,  860,  575, 
165.  also  1890,  771,  and  1S88,  871).— C.  O.  W. 


Contributions  to  the  Analysis  of  India-Rubber  Substitutes. 
E.  Henriques.     Chem." Zeit.  1893, 17,  916. 

See  under  XIII.,  page  48. 


Deductions  from  the  Analysis  of  India- Rubber  Articles. 

II.     K.  Henriques.     Chem.  Zeit.  1893, 17,  7o7. 

Is  a  former  paper  (this  Journal,  1893,  407)  it  was  shown 
that  mixtures  of  india-rubber  and  such  substitutes  as  are 
prepared  by  the  action  of  sulphur  or  chloride  of  sulphur 
upon  fatty  oils,  can  be  qualitatively  separated  by  means 
of  alcoholic  potash.  In  a  later  paper  the  nature  of  these 
rubber  substitutes  was  investigated  (this  Journal,  1894,  see 
page  17),  and  it  was  found 'hat  the  characteristic  component 
of  the  "  white  substitute  "  is  the  large  quantity  of  chlorine 
it  contains,  while  the  '-black  substitute"  contains  much 
more  sulphur,  but  no  chlorine.  With  one  exception, 
presently  to  be  mentioned,  no  chlorides  are  used  at  present, 
or  are  ever  likely  to  be  used  in  the  manufacture  of  india- 
rubber  articles.  The  chlorine  which  alcoholic  potash 
extracts  from  india-rubber  articles,  together  with  the  sub- 
stitute, can,  therefore,  decide  the  question  whether  "  white" 
or  "  black  "  substitute  has  been  present.  The  percentage 
of  chlorine  in  the  finished  article  is,  however,  much  less 
than  it  ought  to  be  according  to  the  amount  of  substitute 
present.  Two  samples,  containing  respectively  5  3  and 
12  per  cent,  of  substitute,  were  found  to  contain  respectively 
only  0-5  and  0*37  instead  of  3- 7  and  0-9  per  cent,  of 
chlorine.  Evidently  in  the  vulcanisation  process  a  large 
quantity  of  chlorine  is  liberated  in  some  form.  If  the 
substance  extracted  from  the  india-rubber  contain  no 
chlorine,  it  may  either  be  derived  from  "  black  substitute  " 
or  consist  of  free  oil.  In  the  case  of  the  extract  being 
derived  from  "  black  substitute  "  it  must  at  least  contain 
10  per  cent,  of  sulphur,  but  if  it  consist  of  free  oils,  at  most 
only  traces  of  sulphur  will  be  present,  as  itw  as  ascertained  by 
special  experiments  that  free  sulphur  at  vulcanisation 
temperature  has  no  perceptible  action  upon  oils.  An 
estimation  of  the  chlorine  and  sulphur  in  the  alcoholic 
extract  permits  the  analyst  to  pronounce  as  to  the  presence 
of  -white  substitute,"  "  black  substitute,"  or  sulphur.  If, 
however,  the  rubber  article  has  been  vulcanised  with 
chloride  of  sulphur,  the  india-rubber  combines  with  the 
chloride  of  sulphur  much  in  the  same  way  as  vegetable 
oils  do,  and  contains  both  sulphur  and  chlorine  in  about 
the  same  proportions  in  which  they  form  ehlorideof  sulphur. 
The  analysis  of  two  samples  of  thin  rubber  sheeting 
prepared  from  para-rubber  and  vulcanised  with  chloride 
of  sulphur  gave  the  following  figures  : — 


II. 


].  Ignition  residue  of  crude  rubber. .. . 

•    Iphur '. 

3.  i  hlorine 

I.  Bxtracted  by  alcoholic  caustic  soda, 
it  ion  residue  of  extract 


Per  lent. 
0'46 


1'er  Cent. 
0-46 


519 

0-5 

5-61 

0-57 

2-!> 

2*2 

0-67 

0-90 
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\  onsiderable  quantity  ol  the  i  ictrai  i  eonai 
sulphur  and  chlorine,  it  follows  that  india-rubber  vul 
l.v  Parkea"  method  yields  very  little  extract  to  alcoholic 
oanstic  soda,  and  india-rubbei  articles  of  this  description 
can  bo  analysed  bj  the  methods  aa  those  vulcanised  by  the 
ordinary  process.  Smi.ii.U-  I.  was  over-vulcanised  and 
rather  hard,  Sample  II.  was  under-vulcanised  and  still 
somewhat  sticky.  The  analysis  of  a  sheel  ol  out  rubber 
before  and  after  vulcanisation  gave  the  folio*  ing  figures  . 


Oil  Sheel  Rubber. 


lition  rosiduo 

-   Iphur 

lortne 

rkmeted  hj  alcoholic  soda 

plnir  m  extract 

...  Chlorine  in  extract 

ibtnr  extracted 


i  nvuli 

Vulcanised. 

Per  Cent. 
0'i8 

Per '  ent. 
0*18 

.. 

fOJ 

.. 

,-.,, 

1-66 

O'tfT)     ol  the 
[-  ori 
quantity. 

0'54 


1. 


II. 


III. 


i.  Ignition  residue 0'67 

•_>.  Sulphur '  i'Sl 

3.  Chlorine 3-,,:>  -'■'> 

i.  Residue  on  extraction B»'8  M'l 

:..  Ignition  residue  of  extract 1*8 

it.  sulphur  in  i I'M  i'7T 

line  in  4 l'Sl  l-54 

.■d:— 

S  +  CI *'"v  155 

Organic  matter About  18'6fl  6-5 


Per  Cent. 

o-a 

L-33 

94'5 
0'88 

I'M 

I'M 
5-0 


A    nnmbcr  of   commercial   articles    manufactured   from 
ent  sheet  (patent)  rubber  gave  the  foil. twins  figures:— 


ually  eolouredi  11  tine,  but  the  pre»<  nee 

of  white  oryellowiuh  grains,   resembling  < > >  fron 

in  form,   will   indicate  adulteration  with  alreadj  ■ 
saffron. 

Pure   saffron,  treated   with  <  mcentrated  inlphuri 
and  examined  under  the  microscope,  exhibits  blue  markings, 
which   gradually  ehange   to  a  dirtj  violet   colour,  when 

show  characti  ristio  violet  or  cherry- 
red  ones, 

pie  be  chiriti.ti  with  chloral  hydrate  and  then 

extracted  with  water,  •rill 

admixture  »itli  the  groseet  adulterants,  such  aa  sandal 

wood,  log* I.  and  safflower.     I  ra  i  xamining  a  little  under 

a  high  power,  the  form  of  the  pollen  grains,  being  most 
tcteristie  ol  the  particular  species  ..t  plant,  will  afford 
to  the  gi  nninenesa  of  the  -  imple  or  the 
nature  of  its  adulterant,  aa  will  also  the  presence  of  ha 
crystals,  &c. 

11    ( 'hemieul  Examination. — This  consists  in  estimating 
the  amounts  of  ash  and  water.     A  genuine  sample  Bhonld 
not  contain  more  than  15     L6  per  cent,  of  water  and  - 
cent,  of  ash.     A  larger  amount  of  ash  indicates  the  presence 
of  sand,  gj  psum,  or  heavy  spar. 

Foi  the  estimation  of  the  colouring  power  of  the  saffron, 
Proctor's   method    may   be  employed.      Thia    consist* 

extracting   1  j>;irt   of   saft'r..n  with    1. parta  of  water  for 

four  hours,  and  filtering  off  50  cc.  A  10  per  cent,  solution 
of  potassium  bichromate  is  then  added  to  50  cc.  of  water 
until  the  colour  of  the  mixture  is  equal  to  that  of  the 
saffron  extract.  As  a  rule  .".  to  6  cc.  of  the  potassium 
bichromate  solution  should  be  necessary. 

III.  Physical  Examination.— It  the  saffron  be  strewn  on 
the  surface  of  water,  contained  in  a  shallow  dish,  the 
presence  of  dark  points  will  indicate  adulteration  with 
sandalwood,  logwood, or  safflower.  Goppelsroder's  method 
of  capillary  analysis  is  of  great  value  in  this  connection. 

— J.  G.  V\  . 


Sample  No.  I.  was  a  specimen  of  cheap  gas  tubing 
(black-).  Xos.  II.  and  IU.  were  similar  tubing,  but  of  better 
quality.  From  the  alcoholic  extract  of  Sample  I.,  by 
precipitation  with  acid  and  extraction  with  ether,  a  heaw 
oil  was  separated  which  on  analysis  gave  the  following 
figures  : — 

FerCellt. 

Sulphur 6"--' 

Chlorine O'SS 

Iodine  absorption W'O 

It  will  be  observed  that  these  figures  are  almost  identical 
with  those  obtained  in  analysing  the  fatty  acids  of  the 
substitutes  made  from  colza  oil  or  cotton-seed  oil,  and  there 
is  no  doubt  that  such  substitutes  were  contained  in  the 
above  samples.  It  is  frequently  believed  that  articles  made 
of  cut  sheet  rubber  must  necessarily  be  pure,  but  as  a 
matter  of  fact  they  may  contain  as  much  as  one-third  of  the 
before-mentioned  substitutes. — C.  O.  W. 


Saffron  and    Us    Adulterants.      K.   Vinassa.     Archiv.   der 

"    Pharm.  1S92,  231,  353  ;  Dingl.  Polyt.  J.  290,  47. 
To  detect  adulteration    in  commercial   saffron,  the   author 
recommends  the  employment  of  the  following  tests  -.— 

I.  Microscopic  and  Micro-Chemical  Examination.— A 
small  quantity  of  the  sample  is  mounted  in  paraffin  oil  and 
examined  under  the  microscope  ;   if  all  the   small  particles 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 
Electrical  Transport  of  Heat  in  Electrolytes.    H.  Bagard. 

Comptes  rend.  117,  97—100. 
By  means   of  the  arrangement   shown   in   the  figure  the 

author  has  been  enabled  to  demonstrate  that  the  electrical 


transport  of  heat  discovered  for  metals  by  lhomson  in  18o4 
can  also  occur  in  certain  saline  solutions.  B,  and  B:  are 
two  class  vessels  .  orks  through  which  pass  two 

elass  tubes,!  and  II.  each  l  cm.  diameter  and  6-5  ejn 
long,  these  being  inferior  prolongations  of  the  upper  reeer- 
voif  A       The   lower  ends  of  these  tubes  are  closed  with 
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parchment  paper  ;  <!,</. '  and  bfi,},  also  Ojdj1  and  hJ>J,  are 
es  fused  to  I  ami  11  respectively, and  communicating 
with  them  by  means  of  very  fine  holes  at  a,  ami  6j,  <i.:  and  b\ 
ively.  •',.  rf«  are  two  electrodes,  by  means  of  which 
a  current  e.m  be  passed  from  I*!  to  R.  through  I.  A,  and  II, 
or  in  the  opposite  direction.  The  whole  apparatus  being 
tilled  with  the  fluid  to  he  experimented  with,  the  upper  part 
i-  enclosed  in  the  centre  of  an  annular  metal  box  forming  a 
steam  jacket,  whilst  the  lower  vessels  11,  and  B*  are  kept 
relatively  cool  by  means  of  a  current  of  water,  the  tubes  I 
and  11  being  thickly  coated  with  non-conducting  material, 
liv-auil-bye  an  equilibrium  of  temperature  is  attained 
amongst  the  various  layers  of  fluid:  at  this  stage  the 
resistance-ratio  of  the  two  columns  of  fluid  between  the 
holes  ./,  o„  a.,  b.  is  ascertained.  The  current  being  then 
passed  through  the  apparatus,  heat  is  developed  (Joule 
effect),  which  may  cause  some  slight  alteration  iu  the  value 
o)  the  resistance-ratio  of  the  two  columns  owing  to  want  of 
perfect  symmetry  ;  but  even  if  this  be  the  case,  the  new 
ratio  must  be  independent  of  the  direction  of  the  current. 
If,  however,  a  Thomson  effect  be  produced,  it  will  aflect 
each  tube  in  the  opposite  way,  since  the  current  ascends  one 
tube  and  descends  the  other ;  so  that  the  resistance-ratio 
will  be  altered  in  a  way  dependent  on  the  direction  of  the 
current;  according  as  the  current  passes  one  way  or  the 
other  the  numerical  value  of  the  resistance-ratio  wilt 
increase  or  diminish.  With  a  solution  of  zinc  sulphate 
(Z3'1  percent.)  the  values  obtained  indicate  that  the  sub- 
stance is  positive,  i.e.,  heat  travels  in  the  direction  of  the 
current  through  a  solution  of  this  salt.  Analogous  results 
are  obtained  with  zinc  chloride  and  copper  sulphate;  but 
with  nickel  sulphate  the  resistance-ratio  does  not  measurably 
alter,  so  that  with  this  salt  the  effect  is  much  more  feeble. 

— C.  R.  A.  W. 


On  I  he  Electric  Transference  of  Heat.     L.  Houllevigne. 
Comptes  rend.  1893, 117,  516—518. 

It  follows  from  certain  experiments  by  Thomson,  Remsen, 
Rowland,  and  others  that  the  difference  of  potential  between 
a  conducting  body  and  iron  depends  upon  whether  the  latter 
is  neutral  or  magnetic.  Assuming  this,  let  us  consider  a 
circuit  formed  by  iron  and  another  conductor  which  is  not 
magnetic,  e.g.,  copper,  and  let  us  suppose  that  the-  two  iron- 
copper  junctions  are  infinitely  far  apart.  The  electromotive 
force  of  the  system  is  necessarily  zero.  Rut  if  we  place  a 
magnet  near  one  of  the  junctions,  its  difference  of  potential 
is  modified  by  the  magnetism  of  the  iron,  while  at  the  other 
junction  its  value  remains  constant.  A  current  should 
therefore  be  set  up  :  hut  this  is  impossible,  because  there  is 
no  permanent  absorption  of  energy.  It  is  therefore  neces- 
sary that  the  variation  of  the  electromotive  force  produced 
at  one  of  the  junctions  in  consequence  of  the  magnetisation 
should  be  compensated  in  the  rest  of  the  circuit.  This 
compensation  must  occur  in  the  magnetic  parts  and  it  is 
natural  to  assume  that  it  is  of  the  nature  of  a  continuous 
variation  of  potential  between  the  sections  which  arc 
unequally  magnetised.  The  author  has  endeavoured  to 
verify  this  result  experimentally.  The  essential  part  of  his 
apparatus  consists  of  a  strip  of  soft  iron  1  cm.  broad, 
ci  t;  mm.  thick,  ami  .'ill  cm.  long,  bent  into  two  parallel 
branches  along  which  the  current  is  passed,  while  a  magnet 
is  used  to  produce  the  difference  of  potential  sought  for. 
To  detect  the  effect  he  employs  a  thermo-electric  pile  formed 
of  four  bismuth-copper  elements  arranged  in  horse-shoe 
shape.  The  thermo-electric  pile  is  connected  up  to  a 
Thomson  galvanometer,  the  sensitiveness  of  which  is  such 
that  an  E.M.F.  of  oue-millionth  of  a  Daniel]  cell  introduced 
into  its  circuit  produces  upon  its  scale  a  deflection  of  seven 
divisions. 

If  a  current  is  passed  along  the  iron  strip  a  considerable 
permanent  deflection  (about  SO  divisions)  is  at  once  pro- 
duced ;  this  arises  principally  from  the  difference  of  the 
heating  effects  (due  to  the  term  CR-')  at  the  two  poles  of 
the  thermo-electric  pile.  When  the  direction  of  the  current 
along  the  iron  strip  is  reversed,  a  small  deflection  (about 
one  division)  is  observed.  This  is  instantaneous  and 
evidently  arises  from  a  very  slight  (but  unavoidable)  modi- 
fication of  the  magnetic  field   in   the   neighbourhood  of  the 


galvanometer  produced  by  the  reversal  of  the  current.  The 
galvanometer,  however,  presently  exhibits  a  slow  deviation, 
quite  distinct  from  the  preceding,  and  amounting  in  a  few- 
minutes  to  about  three  divisions,  after  which  the  ueedlc 
remains  at  rest  in  its  new  position.  The  author  is  of 
opinion  that  this  slow  deflection  reveals  the  effect  expected. 
There  is  always  an  evolution  of  heat  as  the  current  passes 
from  neutral  regions  to  magnetised  regions,  and  an  absorp- 
tion of  beat  in  the  contrary  case.  Hence  there  exists 
between  two  sections  unequally  magnetised  (and  in  con- 
sequence of  the  magnetisation)  a  difference  of  potential  in 
favour  of  the  section  which  is  less  strongly  magnetised. 

— D.  E.  J. 


The  Relations  between  the  Optical  Rotatory  Powers  of 
Cinchonidine  awl  its  Stilts,  and  the  Influence  of  Solvents 
on  Rotation.  (  arl  A.  Schuster.  Monatsh.  f.  Chemie,  14, 
189:5.  573—595. 

The  author  has  prepared  cinchonidine  hydriodide  and 
hydrobromide,  salts  not  hitherto  described,  and  has 
examined  the  rotatory  powers  of  solutions  of  these  salts,  as 
also  of  cinchonidine  hydrochloride,  acetate,  sulphate,  and 
nitrate,  and  of  the  free  alkaloid  itself,  using  (a)  absolute 
alcohol,  (b)  50  per  cent,  spirit,  and  (c)  water,  as  solvents. 
The  rotation  is  always  to  the  left,  and  is  relatively  greater 
in  amount  in  a  more  dilute  solution  than  in  a  stronger  one  ; 
excepting  with  the  sulphate  in  50  per  cent,  spirit,  where 
the  opposite  is  the  case  ;  and  with  the  acetate  in  absolute 
alcohol,  where  the  specific  rotatory  power  at  first  rises  and 
then  falls  with  increasing  dilution,  possibly  through 
dissociation  of  the  acid  and  base. 

Excepting  in  the  case  of  the  sulphate,  the  rotation  is 
least  iu  absolute  alcohol,  and  greatest  in  50  per  cent, 
spirit,  intermediate  values  being  obtained  in  aqueous 
solution  (same  degree  of  concentration  throughout).  With 
the  sulphate  the  rotation  is  greatest  in  50  per  cent,  spirit 
as  before,  but  less  in  aqueous  than  in  absolute  alcoholic 
solution.— C.  R.  A.  W. ' 


^rto  33ooks!. 


Dictionary  of  the  Active  Principles  of  Plants; 
Alkaloids;  Ritter  Principles;  Glucosides  :  their 
Sources,  Nature,  and  Chemioal  Characteristics, 
with  Tabular  Summary,  Classification  of  Re- 
actions, and  full  Rotanical  and  General  Indexes. 
By  Charles  E.  Sohn,  E.I.C.E.C.S.  London  :  Bailliere, 
Tindall,  and  Cox,  20  and  21,  King  William  Street,  Strand. 
1894.     10*.  6d. 

This  work  is  an  oblong-shaped  8vo.  volume,  strongly 
bound  in  dark  green  cloth,  and  containing  preface,  which 
points  to  the  need  of  such  a  work  alike  for  the  analyst, 
professor,  research  chemist,  student,  and  manufacturer, 
and  to  the  fact  that  descriptions  are  given  in  the  text 
of  some  (ion  alkaloids,  bitter  principles,  and  glucosides,  an 
introduction  with  explanatory  notes,  as  to  the  method  of 
using  the  dictionary,  and  subject  matter,  largely  tabular, 
extending  over  167  pages.  The  work  closes  with  two 
indexes,  the  last  of  Substances,  Reagents,  &c,  and  the  one 
preceding  it,  of  Rotanical  terms.  A  list  of  Addenda 
follows  the  latter  index. 

Part  I.  of  the  work  itself  is  in  dictionary  form,  and  herein 
are  grouped  together  the  constituents  either  of  one  plant  or 
of  a  number  of  botanically  or  chemically  allied  plants.  In 
this  section  the  botanical  details,  general,  physical,  and 
chemical  details,  solubility  and  reactions,  and  colour  tests, 
are  given. 

Part  II.  is  a  tabular  summary  for  the  purpose  of  con- 
trasting one  compound  with  another  for  analytical  and 
other  purposes. 

Part  III.  A  classification  of  reactions  for  the  special  use 
of  analysts,  showing  what  compounds  are  known  to  respond 
to  a  given  test. 


\m 
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Okoanischw.  Faun ran  ikbj    An*    -•  ra  »     ■ 

KtoM *     Berlin     JT«i«£.J«U£8|| 

I8»3.     London      II    Gravel  ana  I  o.,  S8,  King   Street, 

(•..vent  Garden.     6s. 
,„,    ihhd  par.  of  this  tabular  review  of  the  progresso 

,':  ,;X-' ru». •..■■»'■•■■— - -r:";":;,  v;:::f 

and  odico-printiag,  has    art  appeared.     Phe  record, 
mences  with  "  Brilliant  yellow,"  an  1  concludes  with     C  ongo 

,     ,-■    i,  Involves  the  novel   expedient  of  adopUng  , 

.blJ .< "ting  of  dyed  and   printed  |  ->>■-■ 

,1,,  other  columns  of  the  table  containing  printed  des  nptive 

„  ,r.  Belo*  each  specimen  is  given  the  percentage .d 
louring  matter  used  in  the  dye-bath,  to  prod* »  «■  tint 
Sited  adding  al  the  same  lime  the  condition  ol !thedy 

Mh2£tl»F& ,u"^a8,i0HnrXrineTthe 

1 h ilitv    and  mode*   if  recognition   by   test      Another 

„  ^'contains  the   trade   name,   with   letters  signifying 

Ae  Taker's  name,  and  the  adjoimng  column  gives  the 

mim,,er  in  Schultzand  Julins' tables,  where  all  u» 

rmato..  an,!  literature  of  th .louring  •■»*■■»»■ 

found  ana  the  Bnal  clumn   contains  the  number  of  the 
,Xur  referred  to.  in  the  present  tables  under  consideration. 


Pkoobjjou  of  Prizes  offered  by  the  Socisrf  Industuielw 

DE  MulhOOSb,  1894.     Pamphlet,  68  pages.     18 
T,„-  industrial  Society  of  Mulhouse  offers  five  foundation* 
and  a  very  large  number  of  medals  for  competition  m  1894 
The  founders  receive  a  -nodal  along  with  a  sum  of 
money  varying  between  400  and  5,000  francs.     As  a  rule 
bene,,  as  are  of  bronze    or  silver,  and  in  a   few  instances 
he   m,lall,s,s   are   also    presented  with   a   sum  of  money 
ll,e    conditions    which   must    be   observed    by    intending 
competitors  are  as  follows  :  — 

f  Foreigners  as  well  as  natives  are  admitted  to  the 
competition.  The  members  of  the  administrative  council 
K    committees   of    the    industrial    society    are    alone 

"^^oirs.drawings,  models,  and  samples  must  have  the 
anthofs  motto  attached,  and  should   be  forwarded,  postage 
.aid,  before  the  15th  of  February  1894,  to  the  Present  o 
he   Industrial   Society   of    Mulhouse.  along  With  a  sealed 
letter  containing  the  author's  exact  name  and  address. 

3  The  Society  only  makes  itself  acquainted  with  the 
names  of  the  successful  competitors  :  at  the  same  time  it 
reserves  the  right  of  opening  the  sealed  letter  ,n  cases 
where    any    additional    or    indispensable    information    is 

nT&2h    competitor,   by    the    mere    fact    of  entering  the 
competition,  acknowledges  the  decision  of  the  Society  to 

bC5riUVYhere  necessary  the  Society  will  send  deputies  to  the 
works  in  order  to  examine  the  plant  and  processes 

6  If  a  problem  is  not  completely  solved  the  Society 
,„av  award,  for  the  sake  of  encouragement,  a  larger  or 
smaller  fraction  of  the  prize  offered. 

7  If  several  competitors  are  nearly  equal,  the  prize  w  11 
W  divided  between  them,  equally  or  unequally,  according  to 
the  relative  values  of  the  solutions. 

8.  Each  competitor  retains  the  right  of  P«ent.n?  an 
invention,  but  the  Society  reserves  the  right  of  publishing 
wholly  or  in  part,  the  memoirs  which  have  been  addressed 

""o"'  According  to  the  legation  in  most  countries,  a 
discovery,  invention,  or  application  is  not  "»»<^  J!"fw 
when,  in  that  country,  and  prev.ous  to  the  date  of  applica- 
tion for  a  patent,  it  has  received  such  publicity  that  it 
ha?  already  been  in    use.      In   consequence,   authors  are 


recommended  to  obtain   let!        patent  for  their  a 
before  eotei  impetitioo,  a*  the  Society  deolmcs  all 

the  matter.     In   case  a   prize  is  awarded 
for  an  invention  which  has   nol   been  patented,  th 
may  demand  thai  the  publication  of  his  memo 

10.  The   Society   does    nol   return  memoir-    which   I 
been  '■  '""   ''" 

copies      Drawings  ana  m  dels  which  accompany  menu 
ar.-  retained  until  a  suitable  opportunity  for  returning  them 
presents  itself. 

U,  The  relative  values  of  the  medals  which  are  awarded 
Dj  :  itinguished  a-  follow-  :  — 

Medals  of  honour. 
Silver  medals. 
Bronze  medals. 
13    The  Society  reserves  the  right   to  award  prizes  roi 
ani  work  which  may  be  deemed  worthy,  even   although  the 
problem  i-  not  included  under  any  of  the  sections  mentioned 
in  the  programme.  .  . 

There  are  64  prizes  offered  in  the  section  ol  chemical 
industry,  37  in  mechanical  industry,  7  in  natural  history 
and  agriculture,  8  in  commerce,  82  in  statistical  and 
•reoeraphical  history,  9  in  public  health.  I  in  fine  arts  and 
4  to  various  departments  i  altogether  160  prizes,  including 

the  foundations.  .     .   .    ,  .    ,■  -j  j      . 

The  section  relating  to  chemical  industry  is  divided  into 
14  sub-sections,  in  each  of  which  several  problems  are 
presented  for  solution.  The  sub-sections  are  :  theoretical 
work,  mordants,  colours,  fixation  of  colours,  a. comet ry 
drugs,  bleaching,  printing,  decomposition  of  mordants,  an  1 

pro! of  desiccation,  steaming,  engraving,  actinometry, 

electricity,  general.  .  .  . 

In  the  mechanical  section  there  are  tune  sub-divisions : 
construction  of  buildings,  steam  boilers,  motors,  and  trans- 
mission, spinning,  weaving,  bleaching,  printing,  dyeing  and 
dressing,  distribution  of  water,  electricity,  gas-lighting, 
accidents  from  machinery  (prevention  of). 

For  the  special  problems  which  are  set  and  other  details 
connected  with  them,  the  programme,  winch  can  be  obtained, 
on  application  from  the  General  Secretary  of  the  Industrial 
Society,  must  be  consulted. — I.  S. 


The    Fuvnklin    Institute    Rewabds    for    MERITORIOUS 
Dki  oi  shies  and  Inveniions.     Pamphlet,  3  page-. 

Tiik  Franklin  Institute  of  the  State  of  Pennsylvania.  ISA, 
may  -rant,  or  recommend  the  grant  of,  the  following  medals 
for  discoveries  and  inventions  which  contribute  to  the 
promotion  of  the  arts  and  manufactures. 

The-EUiot-Crwsoii  Medal  (Gold)  may  be  granted  for 
some  discovery  in  the  arts  and  sciences,  or  for  the  invention 
or  improvement  of  some  useful  machine,  or  for  some  new 
process,  or  combination  of  materials  in  manufactures,  or  for 
ingenuitv.  skill,  or  perfection,  in  workmanship. 

Ihe  John  Scott  Legacy,  Premium,  and  Medal  (Jo  dol- 
lars and  a  bronze  medal)  is  devoted  to  rewarding  ingenious 
men  and  women  who  make  useful  inventions.  This  prize 
"awarded  by  the  Board  of  Directors  ot  City  1  rusts,  but 
the  nomination  is  made  by  the  above  inshtnte- 

The  Edward  Long$tr,  th  Medal  of  Men,  (silver  |  may  be 
awarded  for  a  useful  invention,  an  important  discovery  and 
for  meritorious  work  in.  or  contributions  to,  science  or  the 

'"ThelecrelaWof  the  institute  furnishes  full  particulars  to 
those  who  wish  their  inventions  and  discoveries  investigated 
with  a  view  to  obtaining  the  above  medals.— J.  S. 


(ii  tta  Perch  a. 
The  Societe  d'Encouragement  pour  '™^»  ^£', 
is  offerine  a  prize  of  130/.  to  anyone  who  will  uevi  ea 
„bXceBc«Vble  of  completely  replacing ^JJ»*» 
one  at  least  of  its  principal  uses,  or  tor  a  work  contributing 
tothe  increased  production  and  better  exploitation  of  tins 
u'um. 
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Crane  luport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

QFro/n  the  Board  of  Trade  Journal.) 

United  Sta  a  - 
t  Customs  Decisions. 

The  following  decisions  respecting  the  construction  to 
be  given  to  Acts  of  Congress  relating  to  the  classification 
of  articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been 
given  by  the  Custom  authorities  in  that  country. 

(1.)  Crystallising  dishes  made  of  very  thin  Bohemian 
glass  and  used  for  crystallising  salts,  chiefly  in  laboratories  ; 

(2.)  Glass  beakers  or  dishes  with  glass  covers,  used 
exclusively  for  growing  bacilli  germs  therein  ;  and 

(3.)  Glass  mortars  and  pestles,  such  as  are  chiefly  used  in 
laboratories,  are  dutiable  at  45  per  cent,  ad  val.  under 
paragraph  107. 

Chili. 

Exemption  from  Duty  of  Cyanide  of  Potassium. 

Mr.  J.  G.  Kennedy,  Her  Majesty's  Minister  at  Santiago, 
in  a  despatch  to  the  Foreign  Office,  dated  the  2nd  Novem- 
ber, encloses  copy  with  translation  of  a  decree  published  in 
the  Official  Gazette  declaring  that  cyanide  of  potassium 
and  other  similar  substances  may  be  imported  duty  free. 
A  Bill,  granting  the  above  exemptions,  was  quickly  passed 
through  Congress  and  was  framed  on  the  petition  of  the 
representative  of  the  Capell  Gold  Extracting  Company,  as 
an  encouragement  to  gold  mining  in  Chili. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

New  Patent  Law  in  Austria-Hungary. 

Mr.  P.  von  Schceller,  Her  Majesty's  Consul-General  at 
Vienna,  in  a  report  to  the  Foreign  Office,  dated  the  29th 
December,  transmits  the  following  summary  of  alterations 
recently  made  in  the  patent  law  of  Austria-Hungary  : — 

A  new  patent  law  has  been  promulgated,  coming  into 
force  on  1st  day  of  January  1894. 

In  accordance  with  the  stipulations  of  this  new  law  the 
joint  giant  of  patents  in  both  sections  of  the  monarchy  is 
done  away  with,  and  in  future  new  patents  will  be  granted 
both  in  Austria  and  in  Hungary  independently. 

Patents  hitherto  granted  remain  in  force. 

Commencing  January  1st  next,,  patents  obtained  in 
Austria  are  valid  only  in  the  provinces  represented  in  the 
Austrian  "  Reichsrath." 

For  the  granting  of  patents  there  need  only  be  paid  the 
patent  tax,  without  any  fee  for  registration. 

The  patent  tax  amounts  to  21  florins  for  each  year  during 
the  first  five  years,  rising  gradually  to  105  florins  in  the 
loth  year. 

Patents  obtained  in  Austria  enjoy  the  like  priority  in 
Hungary  if  the  application  for  the  grant  of  the  patent  there 
is  made  there  within  90  days  from  the  date  of  obtaining  the 
said  patent  for  Austria.  This  stipulation  refers  also  vice 
versa  to  patents  granted  in  Hungary. 

The  period  of  validity  of  the  patent  must  be  the  same  in 
both  sections  of  the  monarchy. 

Patents  from  foreign  applicants  must,  commencing 
January  1st,  1894,  be  applied  for  in  Austria  independently, 
the  same  as  will  be  the  case  with  home  applicants. 

Everything  relating  to  special  rights  granted  to  foreigners 
in  consequence  of  State  treaties  is  in  no  way  modified. — 
Board  of  Trade  Journal. 


GENERAL    TRADE    NOTES. 

German  Production  op  Zinc 

The  following  note  with  reference  to  the  production  of 
zinc  in  Germany  is  contained  in  a  recent  issue  of 
Kuhhav's : — 

Germany  produces  moro  zinc  than  any  other  country  in 
the  world ;  the  exportation  of  zinc  is  accordingly  very 
heavy,  amounting  to  28,000  tons,  against  an  importation  of 
not  quite  9,000  tons.  The  main  zinc-production  district  is  in 
I'pper  Silesia,  where  the  metal  is  made  from  calamine,  and 
a  lso  more  and  more  from  zinc  blende,  by  distillation.  The 
smelting  of  zinc  blende  has  led  here,  as  in  other  places,  to 
the  establishment  of  very  perfect  arrangements  for  utilising 
ami  preventing  the  deleterious  effects  of  the  sulphurous 
acid  generated  in  the  roastiug  of  the  ore.  In  Germany,  in 
1890,  139,000  tons  of  zinc  were  smelted,  in  which  work 
6,271  men  were  employed.  The  value  of  the  output  was 
62,000,000  marks  (15,500,000  dols.  approx.),  of  which  64 
per  cent,  was  produced  in  Upper  Silesia,  20  per  cent,  in 
the  Ariisburg  district,  and  the  remainder  in  the  Govern- 
ment districts  of  Dusseldorf  and  Aachen  (Aix-la-Chapelle), 
and  the  kingdom  of  Saxony.  The  ore  in  the  western  parts 
of  the  country  is  in  the  main  zinc  blende. 

The  smelting  of  zinc  is  made  very  difficult,  in  most 
localities,  by  the  presence  of  other  metals  in  the  ore.  How- 
ever, by  a  careful  preparation  of  the  ores  and  purification 
of  the  zinc  obtained,  this  difficulty  has  been  overcome.  By 
the  use  of  regenerative  gas,  heating  furnaces,  and  well- 
adapted  condensers  the  cost  of  production  has  been  reduced 
and  loss  of  metal  prevented.  With  the  smelting  of  zinc  a 
small  production  of  cadmium  is  connected. 

Depression  in  the  German  Chemical  Industry. 

The  Moniteur  Officiel  du  Commerce  for  the  7th  Decem- 
ber quotes  an  article  from  the  Kolnische  Zcitunci  in 
confirmation  of  the  bad  state  of  the  chemical  products 
industry  in  Germany  and  other  countries,  and  in  view  of 
the  very  embarrassed  condition  of  affairs  in  the  principal 
industrial  countries,  no  other  result,  it  is  stated,  could  very 
well  be  expected. 

Firstly,  as  regards  America,  business  in  general,  but  in 
particular  the  textile  industry,  has  suffered  by  reason  of 
the  uncertainty  as  regards  the  action  of  the  legislature. 
The  export  figures  published  by  the  different  American 
consulates  in  Germany  show  a  great  diminution  ;  such  is 
particularly  tiie  case  for  the  chemical  products  industry,  as 
may  be  seen  from  recent  reports  by  the  American  consuls 
at  Frankfort-on-the-Maine  and  Mannheim.  The  large 
factories  of  chemical  products  have,  as  is  well  known,  as 
their  chief  customers  the  weaving  works  and,  more  parti- 
cularly, the  dye  works  and  printing  works,  &c,  and  when 
these  are  affected  the  chemical  products  industry  sees  its 
principal  market  closed,  and  there  is  no  doubt  this  is 
precisely  what  is  happening  now. 

What  has  been  said  about  America  might  be  urged  with 
stronger  reason  about  England ;  the  great  export  industry 
which,  in  order  to  impart  the  latest  improvements  to  manu- 
factured products  of  all  imaginable  kinds,  uses  large 
quantities  of  German  chemical  products,  has  been  con- 
siderably affected  by  the  monetary  condition  of  India,  by 
the  situation  of  America,  and,  in  an  equal  degree,  by  the 
serious  strikes  thai  have  taken  place  in  the  coal  trade. 
With  respect  to  Russia,  the  door  is  closed,  and  that  country 
is  at  present  supplied  by  the  large  factories  of  Bale.  The 
Swiss  factories  also  produce  all  the  patented  specialities  of 
the  large  German  companies. 

By  reason  of  a  general  depression  of  business  and  a 
commercial  crisis  such  as  exist  at  present,  the  chemical 
industry,  as  one  of  the  most  important  industries  of  the 
Empire  of  Germany,  must  suffer.  The  reason  of  such  a 
temporary  stagnation  in  the  export  of  products  is  extremely 
difficult  to  discover,  and  it  is  impossible  to  express  an 
opinion  on  the  subject  of  the  influence  exercised  by  the 
present  state  of  affairs  on  the  annual  yields  of  the  large 
joint-stock  companies.  These  large  establishments  have, 
in  fact,  many  specialities  which  secure  them  good  returns  ; 
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thej   are  well  man.,  f   «  ij   md  with 

,  hi  capital,  bo  that  a  temporary  depression  in  trade 
dooj  doI  produce  essential  ohangos  in  the  produ 
of  these  establishments.  By  reason  of  the  critical  condition 
..I  business  and  the  difficulty  in  finding  markets,  competition 
has  become  keener  in  connection  with  a  reduction  in  prices. 
Somi  of  chemical  products  have  much  difficulty 

i.i  keeping  in  full  work:  they  Beek  to  attain  this  end  by 
offering  their  goods  al  a  very  oheap  rate.  Prices  for  most 
the  principal  goods  are  extremely  depressed.  The 
consumption  of  pharmaceutical  products  h:is  also  Bomewhat 
fallet 

i  i:  Hatch  Works. 

f  ih,  Comti  i  in-,/,  October  1893. 

rhe  committee  have  been  unable  to  traoe  any  oases  ol 
necrosis  since  the  •pecial  roles  were  established,  beyond 
the  t«"  which  have  ooourred  in  the  factory  oi  Mi 
Bryant  and  May,  yet  they  are  of  opinion  that  danger  from 
thai  disease  exists  to  all  workers  where  white  or  yellow 
phosphorus  i-  used,  The  committee  approve  the  special 
roles  already  in  force  bul  suggest  some  alterations  and 
addition,  chiefly  in  regard  to  better  ventilation  and  periodical 
medical  examinations. 

us  arc  not  to  be  employed  in  galleries  above  depart- 
ments  where  fumes  may  rise  :  and  the  adoption  of  means, 
whereby  matches  becoming  ignited  in  the  boxing  depart- 
ments may  be  rapidly  extinguished,  is  recommended. 

The  proposed  new  rules  are  then  set  forth. 

Manufacture  of  China   v\n  Earthkjth 

Report  of  Committee  appointed  to  Inquire  into  the  Injurious 
I    -uHHans  of  the  Manufacture,  and  the  Propos 
Remedies,  July  1893. 

The  committee  were  instructed  "  to  make  inquiry  into  the 
conditions  under  which  the  manufacture  of  pottery  is 
carried  on.  with  the  object  of  diminishing  any  proved  ill- 
effects  in  the  health  of  the  workpeople  engaged  therein." 

I  he  central  town  of  "  the  Potteries,"  Stoke-on-Trent, 
was  selected  as  the  centre  of  the  inquiry,  four-fifths  of 
those  employed  in  this  industry  being  employed  in  and 
around  this  centre. 

In  regard  to  the  medical  aspect  of  the  question,  it  is 
considered  beyond  dispute  that  the  potter's  occupation  is 
injurious  to  health  and  life.  The  ill-effects  are  referable 
to  two  chief  causes — dust  and  lead  poisoning.  The  former 
pervades  all  operations  of  the  industry,  while  the  latter 
prevails  in  the  glazing  and  colouring  processes  after  the 
ware  leaves  the  hands  of  the  potter  properly  so  called. 
Firing  the  ware  is  also  injurious,  but  to  a  less  degree. 

1.  Of  the  Dust  of  Pnllers  Clai/ an, I  °f  Flint.— This  is 
noxious  by  inhalation  iuto  the  luugs,  acting  as  an  irritant, 
setting  up  inflammation,  and  gradually  consolidating  the 
organ. 

Statistics  of  life  arc  then  given,  and  the  average  age 
reached  by  potters  is  given  a>  IS.  as  against  j:i  attained  by 
non-potters.  Fifty  per  cent,  die  of  chest  complaints,  and 
21  per  ceut.  of  pulmonary  consumption.  In  the  case  of 
presscrs.  as  distinguished  from  other  potters,  j-t  per  cent. 
die  of  chest  diseases,  and  '29  per  ceut.  of  pulmonary  con- 
sumption. The  business  of  pressers  is  more  dusty  than 
that  of  other  potters,  and  that  of  potters  is  more  dusty  than 
that  of  those  following  other  avocations ;  hence  the 
inference  is  that  the  inhalation  of  mineral  dust  is  largely 
responsible  for  the  mortality.  Those  exposed  to  flint  dust, 
as  compared  with  those  inhaling  clay  dust,  are  very  few  in 
number.  Those  most  exposed  are  the  "  china  scourers." — 
all  females — who  brush  off  the  flint  powder  which  adheres 
to  china  after  its  removal  from  the  oven.  Other  sufferers 
are  "  china  placers,"  "  flint  sifters,"  and  the  few  who 
"  flint  "  the  ware  before  it  is  "  placed."  The  scourers 
break  down  for  the  most  part  within  a  few  years. 

In  all  employments  where  dust  is  the  active  agent  in 
inducing  disease,  the  problem  is  how  best  to  prevent  its 
production,  and  when  produced  how  to  keep  it  from  the 
workpeople.  Its  production  may  be  stopped  by  cleanliness 
in  work,  avoiding  the  scattering  of   clay,  arrangements  for 


rem.. 

to   prevent  t  pidlj 

sprinkling  the  Boors   with   water.     I: 
v.nied  by  efficient   rentiluti  mplc   workin 

Appliances  for  ventilation  and  ■ 
.  d    for    potters  and    flint-p 
facturers  are   recommended 

the  problem  according  to  lie  'nil. 

All  these  improvements  are  with..  ,<  .  .  ul   ,.;.       the  work- 

le   co  operate.     Hitherto 
very  imperfectly  given. 

Lead  Poisoning. — The  committee  consider   n 
mortality  from  lead  poisoning  to  be  avoidab 
rules  can  entirely   obviate   its   >  ouch 

ads  n| the  worker'-  personal   care  and  cli 

There  ral  way-  in  which  the  poison  can  be   intro- 

duced into  the  system.     It   is  sufficiently  pr<  Iim 

charged  with  lead  finds  it-  way  usually  through  thi 
and  also,  in  all  probability,  through  the  respiratory  passages. 
When  in  the  form  of  moist  glazes  it  also  enters  through 
the  skin.  It  undoubtedly  gain-  access  into  the  body  by  — 
(o)  eating  food  with  unwashed  hands  or  partaking  of  it  in 
the  rooms  where  had  i-  dealt  with:  (i)  neglect  of  cleanli- 
ness of  clothing ;  (c)  allowing  ^laze  and  colours  to  drop 
about,  become  dry,  and  so  form  dust  that  get-  inhaled  ; 
(d)  holding  the  pencil  used  in  painting  in  the  mouth, 
often  done  by  majolica  paintresses;  (e)  robbing  the  eyes 
with  dirty  hands ;  (/)  near  sightedness,  causing  the 
workers  to  be  too  close  to  their  work  ;  (j/)  some  constitu- 
tional idiosyncrasy  producing  excessive  susceptibility  to 
tin-  poison  of  lead.  At  the  same  time  experience  proves  that 
many  persons  using  lead  glazes  and  colours  work  for  a 
long  series  of  years  without  manifest  injury  to  their  health. 
These  are  the  careful  ones.  On  the  contrary  many  break 
down  quickly  ;  ihi-  i-  especially  the  case  with  young  wo 
and  lads,  with  whom  the  influence  of  -ex  and  age  is  a  factor 
to  be  remembered,  apart  from  that  of  careless  habit-. 
Another  of  some  import  is  that  of  being  ill-fed  and  debili- 
tated. It  is  easy  to  tell  at  a  glance  between  those  likely  to 
resist  the  action  of  the  poison  or  to  succumb  to  it  by 
noting  their  personal  cleanliness,  their  clothes,  workplaces, 
and  other  surroundings. 

Those  employed  in  mixing  glazes  and  colours,  if  taking 
ordinary  precautions,  seldom  suffer.  The  sole  use  of 
"fritted"  or  fused  lead  has  been  advocated  on  the  supposi- 
tion that  it  is  innocuous,  aud  below  will  be  fouud  the  results 
of  the  committee'-  investigations  under  this  head. 

Statistics  prepared  by  Mr.  Hordley,  the  assistant  secretary 
of  the  North  Staffordshire  Infirmary,  are  then  quoted,  showing 
the  comparative  number  of  indoor  patient-  treated  in  thai 
institution  in  a  series  of  years  for  lead  poisoning  among 
potters.  Mr.  E.  J.  Hammersley,  secretary  of  the  North 
Staffordshire  Provident  Society,  has  also  prepared  a  table 
showing  the  ratio  of  lead  cases  among  the  members  of  the 
Xorth  Staffordshire  Provident  Society.  In  each  case  the 
-  show  a  striking  diminution  of  the  number  of  deaths 
from  plumbism  within  recent  years.  It  is,  however,  fair  to 
note  that  the  diminution  of  plumbism  of  late  years  is  partly- 
due  to  the  reduced  production  of  majolica  ware  during  the 
last  five  years,  and  also  to  the  enforcement  of  the  order  of 
the  Secretary  of  State  of  December  1S82,  prohibiting  the 
taking  of  meals  in  majolica  painting  shops.  The  higher 
rate  of  wage-  obtainable  by  dipping-bouse  labour  acts  as  an 
inducement  to  women  and  young  persons  to  engage  in  it, 
and  also  to  continue  to  work  even  when  aware  of  it.-  ill- 
effects  upon  their  health  :  and  it  becomes  a  subject  for 
serious  consideration  whether  a  periodical  examination 
should  not   be  insisted  upon  in   the  inf  ill  workers 

with   lead,  to  be  made  by  the  certifying  surgeons  visiting 
the  factories. 

Firing. — The  injurious  conditions  connected  with  the 
ririn"  of  the  ware  arc  flint  dust,  lead  poison,  heat  from  the 
furnaces,  and  tbega.-es  and  dust  evolved,  flint  dm 
to  china  placins  only,  the  articles  within  thi 
being  packed  in  it.  'Workers  in  thi-  department  also  silt 
the  powdered  flint.  The  leading  feature  connected  with 
tiriu"  is  the  heat,  producing  rheumatic  affections,  exhaustion, 
and  bronchial  attacks,  and  the  ill-effects  of  the  occupation 
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are   augmented  often   by    the  carelessness  of  t'ue  workers. 
further  details  .1-  to  this  carelessness,  combined  with  pre- 
.  in  the  matter  of  Mutilation  of  workshops,  are  then 
1  ited. 

General  Remarks  unJ  Suggestions. 

The  committee  does  not  think  that  there  has  been  much 
improvement  in  the  health  of  potters,  except  as  to  lead 
poisoning,  in  the  coarse  of  the  last  SO  years.  A  general  im- 
provement in  sanitary  conditions  has  been  counteracted  by 
increased  density  of  population  and  the  consequent  building 
over  of  the  cottage  gardens  where  the  worker  possessed  a 
healthy  source  of  interest  outside  hi-  calling.  Workers  also 
live  further  from  their  work,  and  ride  to  it  instead  of  walking; 
and  the  absence  of  exercise  and  healthy  recreation  pro- 
duce resort  to  indoor  entertainments,  where  the  air  is  as 
vitiated  as  it  is  in  the  workshop. 

The  following  suggestions  are  made: — (1)  That  no 
"ground  laying"  should  be  done  in  a  room  where  other 
occupations  are  carried  on;  (2)  flint-sifting  should  be  so 
carried  on  that  the  dust  is  extracted  by  a  fan;  (3)  shops 
in  basements  or  below  the  surface  of  the  ground  should  be 
forbidden ;  (-O  lathe-treading  should  be  disallowed  for 
females  under  16;  (5)  "wedging"  of  clay  should  not  be 
done  by  hoys  under  1 3  or  girls  under  16;  (6)  no  married  , 
woman  should  be  employed  where  lead  is  used  :  it  provokes 
miscarriage :  (7)  ware  should  not  be  kept  on  shelves 
above  the  heads  of  workers  ;  and  (81  hot  closets  in  pressers' 
shops  should  have  double  doors.  Special  rules  are  then 
laid  down,  the  enforcement  of  which,  iu  the  opinion  of  the 
committee,  will  greatly  diminish  the  injurious  effects  of  the 
various  processes.  These  rules  do  not  differ  materially 
from  those  already  in  force. 

The  committee  think  power  should  be  given  to  condemn 
such  factories  and  parts  of  factories  as  are  unfit  for  work. 

With  reference  to  the  question  of  modifying  manufac- 
turing processes,  the  committee  have  considered  the  problem 
of  modifying  the  method  of  glazing  earthenware  so  as  to  j 
dispense  with  the  use  of  lead.  At  present  the  raw  glaze  in  | 
which  the  ware  is  dipped  is  a  mixture  in  water  of  flint, 
stone,  a  "  fritt "  compound  of  borax  and  other  ingredients, 
and  white  lead  or  red  lead.  White  leal  is  known  to  be 
dangerous  from  its  easy  solubility,  and  two  suggestions  have  ! 
been  made  with  a  view  to  meet  the  evil.  One  is  to  use 
leadless  glazes  only,  which  is  incapable  of  universal  appli- 
cation. The  other  is  to  fuze  all  the  lead  required  with  the 
borax  and  other  ingredients  into  a  "  fritt  "  or  coarse  glass, 
and  to  use  lead  only  in  that  insoluble  form.  Some  firms 
are  now  fritting  all  their  lead,  and  claim  it  as  an  improve- 
ment ;  others  regard  it  as  impracticable.  Mr.  A.  P.  Laurie 
was  therefore  deputed  to  test  the  solubility  of  lead  fritts  in 
hydrochloric  acid  (a  constituent  of  the  gastric  juice)  and  in 
bile.  Bile  was  soon  proved  to  be  without  action,  but  a  solu- 
tion containing  0-3  per  cent,  of  HC1  at  100°  F.  dissolved  a 
considerable  quantity  of  lead.  Comparative  experiments 
revealed  that  these  fritts  were  better  than  raw  lead,  but 
differed  in  solubility  according  to  composition.  Mr.  Laurie's 
final  conclusion  is  that  if  the  percentage  of  raw  lead  and 
the  percentage  of  borax  in  a  fritt  do  not  amount,  when 
added  together,  to  more  than  40,  the  fritt  may  be  regarded 
as  harmless  ;  but  if  they  amount  to  more  than  40  it  is 
probably  too  soluble  to  be  safely  used.  The  committee 
recommends  manufacturers  to  continue  their  experiments  in 
fritted  lead,  both  with  a  view  to  obtaining  a  satisfactory- 
glaze  and  to  rendering  the  lead  therein  as  insoluble  as 
possible.  In  conclusion,  the  committee  urges  the  desirability 
of  providing  mess-rooms  for  the  workers,  who,  under  the 
new  rules,  are  prohibited  from  having  meals  in  the  work- 
rooms, and  of  instituting  a  periodical  medical  examination 
of  workers  in  processes  where  lead  is  used  or  poisonous 
dust  is  generated. 

Report  of  the  C'iiemu-al  Works  Committee  of 
Inquiry,  October  1893. 
The  report  of  the  committee  appointed  by  the  Home 
Secretary  to  inquire  into  the  dangers  to  life,  limb,  and 
health  attending  employment  in  chemical  works  has  just 
been  issued.  The  scope  of  the  inquiry  included  the 
conditions  of  labour  in   chemical   works,  the  dangers  to  life 


and  health  of  the  workpeople  employed  therein,  and 
proposi  d  remedies  for  these  dangers.  The  exact  questions 
which  the  committee  was  appointed  to  consider  were: — 

"(1.)  How  far  the  manufactures,  as  at  present  carried 
on  in  chemical  works,  injuriously  affect  the  health  of  the 
workpeople  :  and  how  far  the  injurious  effects  depend  upon 
the  age  and  sex  of  the  operatives. 

"  1  2.)  What  means  can  be  adopted  to  abate  the  injurious 
effects  of  the  manufacture. 

"(3.)  What  special  regulations  should  be  adopted  to 
protect  vats  and  other  dangerous  places  and  utensils  used 
in  the  manufacture." 

With  regard  to  alkali  works,  the  bleaching  powder 
department  is  stated  to  be  the  most  trying  of  all  to  those 
employed  iu  chemical  works,  owing  to  the  exposure  to 
chlorine  gas,  under  the  system  which  generally  prevails  at 
present.  In  the  "  Weldon "  chambers,  which  are  most 
commonly  used,  a  thick  layer  of  lime,  4  in.  to  6  in.,  is 
spread  on  the  floor.  The  chambers  are  then  closed,  and 
strong  chlorine  gas  is  turned  on,  which  is  absorbed  by  tin- 
lime.  At  the  end  of  about  four  days  the  gas  is  turned  off, 
the  free  gas  in  the  chamber  is  either  drawn  off  by  an 
exhaust  or  absorbed  by  a  lime  distributor,  and  the  doors 
are  opened.  The  men,  about  two  hours  after,  enter  to 
pack  the  powder.  As  soon  as  the  powder  is  disturbed  by 
the  shovel  it  gives  off  chlorine  gas.  and  no  man  could  work 
in  the  chamber  without  some  form  of  respirator.  The 
packers,  in  order  to  work  in  the  chambers,  wear  a 
respirator,  commonly  called  a  "  muzzle."  This  consists  of 
about  30  folds  of  flannel,  damped  and  tied  tightly  over  the 
mouth,  with  the  nostrils  free  and  resting  on  it.  The  men 
are  obliged  to  inhale  through  the  muzzle  and  exhale  by 
means  of  the  nostrils,  otherwise  they  would  be  "gassed." 
The  exertion  of  breathing  through  the  thick  folds  of 
flannel  shows  itself  by  the  red  and  puffed  state  of  the 
men's  faces,  and  profuse  perspiration  on  coming  out  of  the 
chambers,  which  they  are  obliged  to  do  at  intervals  during 
their  work.  None  but  strong,  healthy  men  could  stand  the 
work.  In  another  process  of  making  the  bleaching  powder 
the  "  Deacon "  chambers  are  used.  Though  exposed  to 
some  gas,  the  packers  at  the  Deacon  chambers  can  use  a 
very  much  smaller  "  muzzle,"  which  is  therefore  not 
nearly  so  trying.  In  addition  to  these,  mechanical  means 
have  been  tried  for  the  manufacture  of  bleaching  powder 
which  would  obviate  all  exposure  to  the  gas.  The  Hasen- 
clever  process,  by  mechanical  means  (this  Journal,  1889, 
194),  is  6aid  to  be  now  successfully  used  in  Germany. 
The  committee  express  a  strong  hope  that  the  old  process 
may  shortly  he  abolished  for  some  mechanical  process. 
Meanwhile  they  have  suggested  certain  special  rules  to 
obviate  in  some  degree  the  escape  of  gas  for  the  benefit 
of  I  hose  working  in  and  around  the  chambers. 

The  manufacture  of  bichromate  of  potash  or  soda  is 
practically  in  the  hands  of  three  Scottish  firms.  The 
committee  found  that  almost  all  the  men  working  where 
<lu~t  was  prevalent  had  either  perforation  of  the  septum  of 
the  nose  or  had  lost  the  septum  altogether.  Many  of 
those  employed  suffer  also  from  what  are  technically  called 
"  chrome  holes  "  on  hands  and  arms.  These  are  caused  by 
dust  or  liquor  acting  on  broken  skin,  or  by  the  handling  of 
crystals.  The  committee  strongly  recommend  the  use  of 
respirators  where  any  dust  arises  and  the  use  of  gloves 
where  crystals  have  to  be  handled.  They  are  of  opinion 
that  the  due  observance  of  cleanliness  on  the  part  of  the 
operatives  would  largely  conduce  to  the  prevention  of 
the  evils  referred  to. 

Attention  is  called  to  the  long  hours  of  work  in  some 
departments  of  alkali  works,  and  the  adoption  of  the  eight- 
hour  shift  is  strongly  advised.  At  the  works  of  Messrs. 
Brunner,  Mond,  and  Co.,  this  system  has  been  in  force  for 
some  time,  and  has  resulted  in  a  great  improvement  in  the 
condition  of  the  health  of  the  men  employed.  In  1889 
before  the  eight-hour  shifts  were  introduced,  10-12  per 
cent,  of  the  employes  were  in  the  doctor's  hands;  in  1891 
only  .";  •  1  per  cent,  had  to  be  attended.  The  committee 
say :  — 

"  Messrs.  Brunner,  Mond,  and  Co.  add  that  the  cost  of 
wages  paid  per  ton  of  alkali  produced  by  them  is  now  no 
more  than  it  was  four  years  ago,  in    spite   of  the  fact  that 
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the   men  employed  on  —  1  x 1 1 1  work  lire  paid  the  same  « 
foi  eight   hours   at  the)    were    formerl)    paid    for   twelve. 
This  improvement  they   attribute   parti)    to  the   improve- 
ments in  tlic  apparatus  used,  effected  at  oonsiderabl i. 

and  partly  to  the  increased  efficiency  of  the  turn,  due  to 
then  better  health  and  spirits." 

\-  regards  the  question  as  to  ho«  hi  the  injurious  effects 
depend  npon  the  age  and  sex  of  the  operatives,  the  com- 
mittee find  that  no  females  are  employed  in  alkali  works, 
and  bni  few  boys  under  is  years,  except  in  cooperages, 
plumbers'  shops,  box-making,  ,x.c.  Moreover,  their  inquiries 
.!»  not  had  them  to  Buppose  thai  exceptional  mortality, 
apart  from  accidents,  exists  in  them.  In  conclusion, they 
believe  thai  great  good  will  ensue  from  the  adoption  of  the 
proposed  rules ;  and  they  -trough  recommend  that  these 
be  issned  as  -non  us  possible,  looking  at  the  anfortunate 
omission  in  the  Factor*  tVcl  of  1891,  whereby  all  obligation 
to  fence  dangerous  pots,  pans,  Stc.  was  rescinded. 

The  two  medical  members  of  the  oommittee  submit  a 
separate  report  dealing  with  the  medical  aspects  of  these 
questions  considered  more  fully  than  is  done  in  the  general 
re|Hirt. 

A  special  set  of  rules   for  persons  employed  in  caustic 
i  departments  has  been  drawn  up.  and  is  recommended 
for  adoption,  as  well  as  another  sel  for  bichromate  works. 

rhej  are  Bel  forth  below,  and  will  be  issued  to  the 
manufacturers,  who  will  be  allowed  2 1  days  from  the  date 
of  issue  in  which  to  make  objections. 
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Chemical   H  orks. 

I.  In  future  every  uncovered  pot,  pan,  or  other  structure 
Containing  liquid  Of  a  dangerous  character,  shall  be  so  con- 
structed to  be  at  least  :>  ft.  in  height  above  the  ground  or 
platform.  Those  already  in  existence  which  are  less  than 
3  ft.  in  height,  or  in  cases  where  it  is  proved  to  the  Satis- 
faction of  an  inspector  that  a  height  of  3  ft.  is  impracticable, 
shall  be  securely  fenced. 

II.  There  shall  be  a  clear  space  round  such  pots,  pans,  or 
other  structures,  or  where  any  junction  exists  a  barrier 
shall  be  so  placed  as  to  prevent  passage. 

III.  Caustic  pots  shall  be  of  such  construction  that  there 
shall  be  no  footing  on  the  top  or  sides  of  the  brickwork, 
and  dome-shaped  lids  shall  be  used  where  possible. 

IV.  No  uufenced  plank-  or  gangways  -hall  be  placed 
across  pots,  pans,  or  other  structures  containing  liquid  of  a 
dangerous  character.  This  rule  shall  not  apply  to  black- 
ash  vats  where  the  vats   themselves   are   otherwise  securely 

fenced. 

V.  Suitable  respirators  shall  be  provided  for  the  use  of 
the  workers  in  places  where  poisonous  gases  or  injurious 
dust  may  be  inhaled. 

VI.  The  lighting  of  all  dangerous  places  shall  be  mad« 
thoroughly  efficient 

VII.  Every  place  where  caustic  soda  or  caustic  potash  is 
manufactured  shall  be  supplied  with  syringes  or  wash 
bottles,  which  -hall  be  enclosed  in  covered  boxes  fixed  in 
convenient  places,  in  the  proportion  of  one  to  every  four 
caustic  pots.  Thej  shall  be  of  suitable  form  and  size,  and 
be  kept  full  of  clean  water.  Similai  appliances  shall  be 
provided  wherever,  in  the  opinion  of  an  inspector,  thej 

be  desirable. 

VIII.  Overalls,  kept  in  a  cleanly  state,  -hall  be  provided 
for  all  workers  in  any  room  where  chlorate  of  potash  or 
other  chlorate  is  ground.  In  every  such  room  a  bath  shall 
be  kept  ready  for  immediate  use. 

In  every  chlorate  mill,  tallow  or  other  solid  lubricant  shall 
be  used  instead  of  oil. 

IX.  Respirators  charged  with  moist  oxide  of  iron  or  other 
suitable  substance  shall  be  kept  in  accessible  places  ready 
for  use  in  cases  of  emergency  arising  from  sulphuretted 
hydrogen  or  other  poisonous  gases. 

\.  In  salt-cake  departments  suitable  measures  shall  be 
adopteil  by  maintaining  a  proper  draught  and  by  other 
means  to  obviate  the  escape  of  low-level  gases. 
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lime,  shall,  before   bi  i,  l„-    tested  bj 

lard  recognised  under  thi    \:„  .ii   \.i.     Such  tests  shall 
"'  a  registi  the    pot  pose,  which 

-hall  he  piod -d  to  an  iospectoi  n  hcncvi  i  called  for. 

All  chambers  shall  be  ventilated,  a-  to  .,.  possible,  when 
packing    i-    being  carried    on,  by    meant    of   open   d....i 

i.   sides  and  i   k 
free  current  of  air. 

Ml.  in  cases  « here  tl  ition  of  thi 

required  for  carrying  out  the  foregoing  rales,    ind 
such  co-operation  is  Dot  given,  the   «  irkers  -hall  be  held 
liable  in  accordance   with  the   Factor)  and  Workshop  Act, 
section  '.i,  which   runs  as  follows: — "If  any  person 
who  is  bound  to  observe  any   special  rales  established  for 

any  factory  or  workshop  under   thi-  Act,  a.t-  ,u  itraven- 

tion  of,  or  fails    to  comply   with,  any   - 

shall    be    liable    on    summary    conviction     to    :l    tine     not 

exceeding  two  pounds. 

l;.  E.  Spbaoi  i    '  lH  IX, 
II. M.  Chief  Inspector  of  Factoi 

1  >'  rOBl    mi  W0BK8H0P  Aois,   1878   co   1891. 
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Bichromate  Works. 

I.  In  future  every  uncovered  pot,  pan,  or  other  structure 

containing  liquid  of  a  dangerous  character,  -hall  be  so  e.011- 
slructed  a-  to  be  at  least  :;  fr.  iii  height  above  the  ground 
or  platform.  Those  already  in  existence,  which  are  less  than 
3  It.  in  height,  or  in  ea-es  where  it  is  proved  to  thi 
tion  of  an  inspector  that  a  height  of  3  ft.  is  impracticable, 
shall  be  securely  fenced. 

II.  There  shall  be  a  clear  -pace  round  such  pots,  pan-,  or 
other  structures,  or  where  any  junction  exists  a  barrier 
shall  be  so  placed  as  to  prevent  passage. 

III.  Xo  unfenced  planks  or  gangways  -hall  be  placed 
across  pots,  pans,  or  other  structures  containing  liquid  of  a 
dangerous  character. 

IV.  Respirators  suitable  for  protection  of  nostrils  and 
mouth  shall  be   provided  where  injurious  dust  or  noxious 

may  be  inhaled. 

V.  The  lighting  of  all  dangerous  places  shall  be  made 
thoroughly  efficient. 

\  I.  Inasmuch  as  dust  i-  the  principal  cause  of  the 
various  evil  results  to  workers  in  chromium  compounds,  all 
due  means  shall  be  taken  to  limit  in  every  way  the  forma- 
tion of  dust. 

VII.  Gloves   of  some   waterproof  material   shall  I 
x  i.1,1  for  the  use  of  workers  who  handle  the  crystals. 

VIII.  Sufficient  lavatory  accommodation,   with   ho 
cold  water,  soap,  nail  brushes,  and  towels,  -hall  be  provided. 

IX.  In  ea-es  where  the  co-operation  of  the  workers  is 
required  for  carrying  out  the  foregoing  rules,  and  where 
such  co-operation  is  not  given,  the  workers  shall  be  held 
liable  in  accordance  w  ith  the  Factory  and  Workshop  Acl 
1891,  section  9,  which  runs  as  follows  : — "If  any  person 
who  is  bound  to  observe  any  special  rules  established  for 
any  factory  or  work-hop  under  this  Act,  acts  in  contraven- 
tion of,  or  fails  to  comply  with,  any  such  special  rule,  lie 
-hall  be  liable  on  summary  conviction  to  a  tine  not  excelling 
two  pounds. 

II.   E.  Spbaoue  1  ii:  01. 
H.M.  Chief  Inspector  of  Factories. 

Proposed  New  Speciai    Kiii.-  pob  Chemical 
Works. 

A  meeting  of  the  Chemical  Section  of  the  London  Chamber 
of  Commerce,  was  held  at  the  office  of  the  Chamber,  in 
Eastcheap,  on  Friday,  January  12,  to  consider  the  new 
special  rules  for  chemical  works  proposed  by  the  Home 
Othce.     Mr.  Charles  Wight  man,  Chairman  of  the   Section, 

led. 

The  Chairman  said  that  he  considered  the  ride  demanding 

the  covering  of  all  vessels  unworkable  if  strictly  interpreted. 
It  was  not   practicable  to  cover  all  vessels   in    which    minor 
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chemical  operations  were  carried  on.     He  suggested  that  a 
iiou  should  bo  proposed  agreeing  to  a  recommendation 
of   the   sub-committee,  that    the   authorities  should   be    re- 
quested to  alt.T  Rule  1.  so  a>  to  read  :  — 

■   Every  uncovered  pot,  pan, or  other  structure,  containing 

liquid  of  a  dangerous  character,  shall  be  so  constructed  as 

■    at  least  three  feet  in   height    above    the  ground  or 

p!atformt  or  shall  be  securely  fenced  to  the  satisfaction  of 

the  inspector." 

Instead  of  as  at  present  :  — 

red  pot,  pun.  or  otlu  r structure,  containing 
liquid  of  a  dangerous  character,  shall  be  so  constructed  as 
to  be  at  least  three  feet  in  height  above  the  ground  or 
platform.  Those  already  in  existence  which  are  less  than 
feet  in  height,  or  in  cases  where  it  is  proved  to  the 
satisfaction  of  an  inspector  that  a  height  of  three  feet  is 
impracticable,  shall  be  securely  fenced." 

This  suggestion  was  unanimously  carried,  as  was  also  one 
prefixinj  the  word  "  uncovered  "  to  the  word  "  pots  "  in  the 
:-econd  and  fourth  rules.  A  letter  was  then  ordered  to  be 
written  to  the  Home  Office,  expressing  the  Section's  high 
appreciation  of  the  rules,  trusting  that  they  would  fulfil 
the  objects  aimed  at,  and  suggesting  the  "  very  minor 
alterations"  already  described. — Chemist  and  Druggist. 

The  Proposed  Sew  Tariff  Law. 

Since  publishing  the  abstract  of  the  new  tariff  Bill  prepared 

by  the  Ways  and   Means  Committee   (this  Journal,  Dec. 

".   p.    1069),  a  few  changes  have   been  made   by   the 

committee.     Those  affecting  the  mineral  industries  are  as 

follows  :  — 

Magnesic  firebrick,  1  dol.  per  ton.  Pottery  classification 
changed  and  rates  made  35  and  40  per  cent.  Eerro- 
manganese,  from  22£  per  cent,  to  10  per  cent. 

Common  black  plate,  from  35  per  cent,  ad  valorem  to  a 
specific  duty  of  nine  tenths  of  a  cent.  Tin  plate  from  an 
ad  valorem  duty  of  40  per  cent,  to  a  specific  duty  of  14;  cents 
per  pound,  taking  effect  October  1st.  Wire,  from  30  to  35 
per  cent.  Lead  sheets,  &c.  made  specific  at  lj  cents  per 
pound.  Petroleum,  crude  or  refined,  is  made  free  if  the 
country  producing  it  admits  ours  free. 

The  committee  has  also  decided  to  recommend  that  the 
new  law  take  effect  June  1st,  instead  Match  1st,  as 
originallv  proposed. — Engineering  and  Mining  Journal. 

The  Legality  of  Laboratory  Stills. 

The  following  case,  which  is  of  considerable  interest,  was 
heard  recently  at  Paisley : — Zechariah  John  Heys, 
Zechariah  Henry  Heys,  and  Zechariah  George  Hey-, 
trading  under  the  firm  of  Zechariah  Heys  and  Sons,  makers 
of  dyes,  South  Arthurlie,  Barrhead,  were  charged  at  the 
instance  of  Mr.  Peter  Ryder,  of  the  Inland  Kevenue  Office, 
Paisley,  with  having  contravened  the  second  section  of  the 
Acts  9  and  10  Victoria,  cap.  90,  in  so  far  as  on  29th 
September  in  their  premises  at  South  Arthurlie,  they,  not 
being  then  and  there  persons  known  as  regular  makers  of 
stills,  nor  being  licensed  distillers,  rectifiers,  or  compounders 
of  spirits,  or  vinegar  makers,  did  keep  and  use  a  still  with- 
out having  taken  out  or  having  in  force  such  license  as  was 
required  under  the  said  Act,  whereby  they  were  liable  in  a 
penalty  of  50/.  Respondents  pleaded  not  guilty,  and  were 
defended  by  Mr.  William  Becket,  writer,  Glasgow,  while 
Mr.  Shearer  appeared  for  the  Inland  Revenue  authorities. 
Evidence  was  led,  in  the  course  of  which  it  was  stated  that  the 
still  was  used  in  the  laboratory  for  concentrated  methylated 
spirits  so  as  to  produce  absolute  alcohol,  which  was  after- 
wards used  for  testing  oils  in  order  to  determine  the  fatty 
matters  in  them.  The  still  in  question,  it  was  also  pointed 
out,  was  practically  a  toy,  useful  only  lor  experiments  in  a 
laboratory.  Mr.  Shearer,  on  behalf  of  the  Inland  Revenue, 
said  the  prosecution  was  not  for  the  purification  of  the 
methylated  spirits,  but  for  keeping  the  still  without  per- 
mission from  the  necessary  authorities.  The  Bench  held 
the  charge  proven,  and  imposed  a  modified  penalty  of  ll.  Is. 
—  Chemical  Trade  Journal. 


Am  Australian  Coal  Discovert. 

An  important  discovery  of  coal,  which  is  at  the  same 
time  an  instance  of  results  confirming  scientific  observations, 
is  noted  in  New  South  Wales,  where  coal  of  excellent 
quality  has  been  struck  under  Port  Jackson,  which  is  the 
harbour  of  Sydney,  at  a  depth  of  2,929  ft.  This  is  the 
second  bore  that  has  been  put  down  in  the  same  locality. 
The  first  reached  a  total  depth  of  3,095  ft.,  and  at  2,901  ft. 
a  "  burnt "  seam  of  coal  about  8  ft.  in  thickness  was 
pierced  ;  but  as  it  was  known  that  some  of  the  coal  seams 
had  been  disturbed,  and  as  the  bore  had  proved  the 
existence  of  a  thick  seam  of  coal,  it  was  determined  to  sink 
a  second  in  further  search  of  the  valuable  deposit  in  the 
same  locality,  and  the  result  has  been,  as  stated,  the  dis- 
covery of  a  seam  of  good  bituminous  coal  10  ft.  in  thickness. 
The  bore  was  made  by  an  American  diamond  drill.  The 
core  of  coal  is  8  ft.  long  and  4  in.  in  diameter;  the 
remainder  of  the  coal  was  in  dust  driven  up  by  the  action 
of  the  water  and  will  be  analysed.  The  seam  is  known  as 
the  Bulli  seam.  The  depth  as  determined  in  advance  by 
Professor  David  was  within  30  ft.  of  the  actual  depth, 
though  the  professor  had  nothing  to  guide  him  within  20 
miles  of  the  present  bore,  which  is  situated  at  Cremore 
Point  on  the  north  shore  opposite,  and  about  three  miles 
from  the  principal  wharfs.  This  coincidence  must  be  con- 
sidered largely  as  "  luck,"  but  at  the  same  time  it  is  a  proof 
of  the  great  regularity  of  the  measures.  Probably  the 
condition  of  the  coal  as  reported  in  the  first  bore-hole  was 
due  to  careless  boring  grinding  up  the  cores.  The  nearest 
worked  coal-mine  is  some  40  miles  south  of  Sydney  by  rail, 
and  Newcastle,  which  is  the  principal  coal  port,  is  70  miles 
north  of  Sydney.  The  bore  was  put  down  by  the  Sydney 
and  Port  Packing  Coal  Company,  through  the  agency  of. 
the  Government  diamond  drill,  the  engineer  in  charge  being 
Mr.  Hooper.  The  company  received  assistance  from  the 
prospecting  fund  voted  by  Parliament. — Ibid. 

Native  Antimony. 

According  to  W.  L.  Watts,  in  the  Eleventh  Report  of  the 
State  Mineralogist  of  California,  which  has  just  been  pub- 
lished, a  ledge  of  quartzite  and  porphyritic  rock  containing 
native  antimony  has  been  discovered  on  Erskine  Creek,  four 
miles  south  of  Hot  Springs,  in  Kern  County.  Two  tons  of 
metal  were  taken  from  a  shaft  30  ft.  deep  and  I  ■  5  tons  from 
a  cut  8  ft.  deep.  The  native  antimony  was  found  in  nodular 
masses,  coated  with  oxide  of  antimony  and  clay,  which 
varied  in  weight  from  1  or.  to  300  lb.  The  two  openings 
from  which  ore  was  obtained  were  about  1,000  ft.  apart,  on 
the  same  ledge.  There  are  many  veins  carrying  sulphide 
of  antimony  in  the  neighbourhood  of  this  ledge,  pactieularly 
in  a  southerly  direction  therefrom,  and  numerous  claims 
have  been  located,  but  are  at  present  awaiting  capital  for 
development. — Ibid. 

A  New  South  Waives  Amimuxy  Mine. 

The  Eleanora  mine  was  discovered  13  years  ago,  and  has 
been  worked  with  varying  fortunes  until  recently,  when  it 
has  been  placed  on  a  substantial  footing  under  charge  of 
Mr.  George  Smith.  At  present,  says  the  "Australian 
Miniug  Staudard,"  the  chief  workings  are  near  the  main 
shaft,  above  the  400-ft.  level  north  and  south.  Here  the 
vein  is  on  an  average  7  ft.  wide,  carrying  11  dwt.  to  15  dwt. 
of  free  gold  per  ton,  and  about  15  per  cent,  of  antimony. 
After  being  hauled  up  the  shaft  the  ore  is  screened ;  the 
coarse  is  hand-sorted  and  the  fines  are  treated  by  a  Hay's 
jigger.  The  antimony  portion  of  the  ore  goes  direct  to  the 
furnace,  the  remainder  to  the  batten-.  At  the  south  end  of 
the  mine  a  new  main  hauling  shaft  12  x  4  ft.  is  being  sunk 
to  meet  the  400-ft.  level  south  from  the  No.  1  shaft.  Good 
progress  is  being  made  with  the  work,  and  an  adit  is  also 
being  driven  to  drain  the  mine. 

The  crushing  plant  consists  of  a  25-head  battery,  which  is 
hand-fed.  When  the  ore  has  been  crushed  it  passes  over 
large  baize  tables  on  to  three  concentrators.  The  baize  is 
washed  every  hour  into  bins.  The  material  thus  saved 
goes  into  two  large  amalgamating  barrels,  and  after  most 
of  the  gold  has  been  caught,  it  again  passes  on  to  two  small 
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leparators.     It  isonlj  six  months  since  the  oonoenl 
,,b,„   was  erocted.yel    12,000  dols.  worth  of  concentrates 
bare  been  saved  and  Bold  to  the  W  i  '    >mpany.     Ibe 

tailings  H  '  dwt,  of  gold,  bnl  these  are  all  i 

saved  for  future  treatment.  U  showin|  the  tough  natun 
of  the  ore,  il  maj  be  mentioned  thai  the  2S  head  ol  Btamps 
onb  "''  through  1  10  tons  per  week,  working  full  time. 

[•he  smelting  plant  consists  of  five  reverberatory  fui 
tour  for  treating  the  ore  crude  and  one  for  reducing  the 
oxide  of  antimony  to  whitemetal.  The  average  production 
of  antimony  is  over  10  tons  per  week.  This  is  bagged  and 
sold  in  London,  fetching  on  an  average  21/.  per  ton  for 
crude  and  36/.  for  white  metal.  The  average  yield  of 
sold  is  about  78  ox.  per  week,  not  including  3)  tons  ol 
concentrates  of  9  ox.  per  ton.  Mr.  Smith  estimates  thai 
there  are  40,000  tous  of  tailings  on  the  ground,  containing 
U  000  oi  of  gold,  and  he  is  no*  working  oul  a  Bcheme  for 
treatment.  When  the  electric  power  company 
commences  operations  it  is  the  intention  of  the  manage- 
ment of  the  Kleanora  Company  to  erect  a  new  60-head 
batterj  with  the  best  concentrating  plant  obtainable.— Ibtd. 


l'l    L-Sl  l  D    1  >n  . 

Tndische  Mercuur 


out    that 


\    writer   in   tin'    Tndische   Mercuur    point 
Camellia  oleifira,  Abel,  a  plant  closelj   allied  to  the  tea- 
simil)  yielding  the  leaves  of  commerce,  is  largely  cultivated 
in  China  for  the  sake  of  the  pale  bland  oil  prepared  from 
it*  seeds.     These  seeds  contain  a  considerable  proportion 
(le  to  14  per  cent.)  of  oil  of  saponins,  a   toxic  element, 
and    their  oil,  unless   refined,  is,  therefore,   unsuited  for 
eating.    The   pressed   cakes,  containing   the   bulk    of  the 
saponine,  are  used  as  a  hair-wash,  a  fish  poison,  and  an  in- 
secticide.   The  seeds  of  the  Japanese  camellia  (  C.  i>ti"""r,lS> 
yield  an  oil  which  excels  as  a  lubricant.     Ofteaoil  proper 
(i.e.,  oil  from  the  seeds  of  Camellia  theifera,  Griff.),  two 
varieties  are  recognised,  viz.,  the  Chinese  and  the  Assam  oil. 
Chinese  tea-seed  oil  is  of  the  consistency  of  olive  oil,  pale 
yellow,  and  inodorous.    The  oil  has  a  specific  gravity  of  0-917 
to  0*927  at  IS    C,  is  insoluble  in  alcohol,  and  congeals  at 
-;,   C.  (?).     It   is  edible,  very  suitable  for  soap  manuf ac 
lure,  and  forms  a  useful  lubricant.     Oil  of  Assam  tea  seed 
grown  in  .lava  has  been  investigated  recently  bj  Mr.  L.  van 
Itallie,  city  pharmacist,  of  Rotterdam.     The  oil  is  present 
in  the  husked  seeds  to  the  extent  of  about  20  per  cent.,  and 
can  be  extracted  by  petroleum  and   ether.     It  has  an  acrid 
taste,  a  pale  yellow  colour,  very  thin  consistency,  a  specific 
gravity  of  0-920  at  l  J  .  and  congeals  at  -  12  .     Its  iodine 
number  ^Hubl)  is  88,  and  its  saponification  number  194. 
It  contains   91 -J  per  cent,  of  fatty  aeuls    soluble  in   water. 
The  chief  constituents  of  the  oil  were  pahnitinic  ace 
19   per  cent.),  liquefiable   fatty  acids   (oleic    and    linoleic 
acid-,  about   72   per  cent),  glycerin   (.about  8  per  cent.), 
with  traces  of  volatile  fatty  acids,  lecithin,  and  phytosterin. 
It    is  not  at  all    unlikely  that   there   maybe   a  future    for 
tea-seed  oil  in  the  European  markets,  but  in  that   case  it 
will  be  necessary  to  supply  a  better  class  of  seed  than  that 
which  was  shown  at  the  auctions.     It  is  doubtful  whet  i 
would   not   be  the   better  plan  to   send  over  the  oil  pressed 
in  Ceylon  or  India.     It  appears  that  some  of  themerchants 
to  whom  samples  of  the  tea-seed  have  been  sent   are  of 
opinion  that  the  oil  obtained  from   it  would   find  a  readj 
sale   in  quantitv,   in    London,  at    20/.  to   22/.    per  ton  as  a 
safe  quotation.  "  Planters  are  advised  to  crush  .">  or  10  tons 
of    seed    and    send    the    oil    over  to    London,  on    trial,    in 
packages    not    exceeding    10    cwt.    each.  —  Chemist    mnl 
Vrutigist. 

The  MANiruriii:  Ol    Aiimimim. 
U.S.  Consular  Reports,  December  1898,  160. 

On  June  26.  1898,  the  Consuls  at  Birmingham,  Bremen, 
Brussels,  and  St.  Gall  were  instructed  to  make  investiga- 
tions and  report  upon  the  manufacture  of  aluminium  in 
their  respective  districts. 

L'nder  date  of  July  25  the  Consul  at  Bremen  reported 
that  the  aluminium  factory  at  Hamelingen,  near  l'.remen, 
the    only    factory    of   the  "kind    in    his    district,    "ceased 


.,,    lomi   ;  tud   now    confines  itsell  ti 

production  of  ma)  ■■  "">  u" 

il„.  ,,;  i  naive  to  enable 

it  to  compete  with  factories  employing  the  electric  system. 
The  Consul   at    Bi  u  that   aluminium  is  npt 

factored  in  Belgium 
in   isms  then'  was  u  ipi    «  company  or 

corporation  called  the  Aluminium  Industrii  ell- 

Bchaft(  Aluminium  Manufacturing  Compan  j  i.  It-  am  ho. 
capital  was  2,000,000  dols.,  of  whii 
up.     It*  purpose  was  the  production  of  aluminium  in  Is 
quantities  and  at  low  cost  to  the  consumei ,     Phe  c 
Schaffbausen,  Switzerland,  was  induced  by   this,  companj 

mi    it   the  privilege  of  drawing  from  the  Bhine  ah 
the    falls    (known  as   the   Bhine    If  alls),   at   the   town   of 
N    :    msec,  20  cubic  metres  of  water  per  second.     In  all 

the   power  thus  obtained  is  equal    to    I. horse  power. 

The  method  employed  at  Neuhausen  i-  the  electric  proi 
of  M.  Ibroiilt,  a  French  inventor,  who  is  a  shareholder  in 
the  Neuhausen  company.    This  i]  partly  disci 

and  can  be  described  i  but  it  also  is  partly  undisclosed  and 
kepi  ;i  -trict  secret  1>N  the  invi 

What    is  disclosed  of  the   process   is   substantially  a* 

follows: — Water  from  the    Rhine  sufficient   too, 

lies,  or  wheels,  of  600  horse-p ower  ,-ach,  and  a  third  ol 
800  horse-power,  is  conducted  through  Large  iron  p 
Bj  in,  an- of  the  two  wheel-  first  named  two  Large  dyn 
are  set  iu  motion,  which  generate  an  electrii  current  of 
•.4,000  amperes  and  30  volts  (1,500,000  Watts),  This 
current  is  run  over  copper  rope-  to  the  electrodes  ol  the 
apparatus  in  which  the  aluminium  is  produced,  a  sketch  of 
which  is  given  below.  Loose  -melted  argil  (clay  i.  without 
any  other  mixture,  is  then  brought  into  contact  with  the 
current  at  the  electrodes.  The  positive  electrode  is  of 
carbon  (coal  plates)  and  the  negative  of  copper. 

At  the  positive  the  oxygen  of  the  argil  combusts  with  the 
carbon  and  forms  carbon  oxide;  at  the  negative  the  copper 
melted  takes  up  from  the  argil  the  aluminium. 

A  is  a  large  crucible.  At  </,  a',  a'  copper  pins  admit 
the  electric  current  to  the  crucible.  B  is  the  positive 
electrode,  consisting  of  coal  plates,  joined  together  at  the 
top  bv  a  frame  and  arm.  A  chain  for  raising  and  lowering 
the  electrode  is  attached  to  this  arm  by  a  ring. 
crucible)  is  covered  with  graphite  plates  (K  I  in  which  are 
holes  for  the  admission  of  material  to  the  crucible.  1  bese 
holes  are  closed  by  covers  which  can  be  removed  to  permit 
the  escape  of  gases  At  the  beginning  of  an  operation 
pieces  of  copper  (which  become  the  negative  electrod 
put  in  the  crucible.  These  arc  then  caused  to  melt  by 
lowering  the  positive  electrode  B  and  consequent  produc- 
tion of  a  heavy  current.  The  clay  is  next  put  in  the 
crucible,  and  quickly  melts.  The  aluminium  (more  oi 
less  alloyed)  is  drawn  off  through  the  aperture  (  . 
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ill  the  aluminium  alloys  can  be  produced, 
excepting  Buch  as  involve  metals  which  volatilize  in  the 
melting  process. 

different   trade  qualities  of  the  aluminium   made  by 
the  Neuhaosen  company  are  as  follows  : — 


Quality. 


Aluminium. 


Silicon. 


Iron. 


Per  Cent. 

99'Gl 
89-38 
99-25 
89-M 
96-79 
'.U-32 
92-84 

Per  Cent 
0-06 

0-18 

0-68 

(Tot) 
0-58 

1-84 
3-25 
3-82 

Per  Cent. 
0-04 

0-21 

0-14 

1 

0-19 

0-28 

1-37 

2-43 

3-34 

Aluminium  of  qualities  ( I  and  I  can  he  forged  in  a  hot 
or  cold  state;  but  aluminium  of  quality  II  can  only  he 
forged  with  great  difficulty,  as  with  2  per  cent,  of  silicon  the 
metal  becomes  brittle. 

Besides  aluminium  alloys,  the  Neuhausen  concerns  pro- 
duces ^as  appears  from  the  above  table)  practically  pure 
aluminium.  The  details  of  the  process  by  which  this  is 
done  are  not  obtainable.  They  are  the  undisclosed  part,  of 
which  mention  has  been  made,  of  the  method  employed  at 
Neuhausen.  That  the  company  in  question  is  able  to 
produce  aluminium  (both  alloyed  and  pure)  in  such  large 
quantities  as  it  does  and  at  such  little  cost  is  doubtless  due 
in  part  to  the  exceptionally  favourable  arrangement  by 
which  its  operating  power  is  secured  to  it.  It  is  due  in 
part  also  to  the  experience  and  inventive  genius  of 
M.  lleroult. 

According  to  the  last  annual  report  of  the  directors  of 
the  Neuhausen  company  (that  for  1892),  the  company  had 
sold  of  their  products — 


Tear. 

Amount. 

Francs. 
198,000 

1,085,000 

2,100,000 

Dols. 

98,600 

207,000 

420,000 

Sales,  it  is  stated,  are  no  longer  made  by  kilograms,  but 
by  carloads.  It  is  also  stated  that  in  1892  the  dividend  to 
the  shareholders  was  8  per  cent. 

But  there  have  arisen  in  connection  with  the  operation  of 
the  Neuhausen  company  some  unexpected  difficulties. 
Shortly  after  the  factory  was  started  the  vineyards  and 
vegetation  in  general  of  the  country  about  the  factory  site 
began  to  wither.  The  neighbouring  property-owners  at  once 
brought  actions  ;  hut  before  they  came  to  trial  the  factory- 
owners  bought  at  high  prices  all  the  property  affected 
The  factory  was  then  enlarged,  which  served  to  spread  the 
ill-effects  to  a  territory  beyond  that  which  had  been 
purchased. 

Certain  hotel-keepers  then  complained  and  asked  that 
their  property  be  bought  also.  On  July  11th,  1893,  at  an 
extra  session  of  the  Kegierurjgsrath  (the  cantonal  legis- 
lature), before  which  the  whole  matter  seems  to  have 
come,  it  was  decided  that  the  landowners  complaining  did 
so  with  just  cause,  and  that  the  Neuhausen  establish- 
ment must  be  closed,  unless  means  could  be  devised  to 
absorb  or  neutralise  the  gases  to  which  it  gave  rise  and 
which  were  destroying  vegetation. 

An  expert — Professor  Meister — has  been  set  at  work  to 
consider  the  question  of  absorption.  He  states  that  he  has 
been  heretofore  employed  as  an  expert  in  this  same  line  ; 
that  he  knows  the  dangerous  nature  of  the  gases  complained 


of.  h\  dri 'fluoric  acid  being  the  principal  gas  to  which  the  harm 
done  is  to  be  attributed.  He  states  further  that,  owing  to 
the  wide  extent  of  territory  involved,  complete  and  effectual 
absorption  will  be  both  very  difficult  and  expensive.  He 
thinks,  however,  that  with  plenty  of  money  the  task  can  be 
achieved. 

Meanwhile  the  matter  rests.  Should  the  Neuhausen 
company  be  unable,  either  from  lack  of  financial  or  other 
means,  to  neutralise  the  injurious  gases  incident  to  the 
operation  of  their  plant,  it  would  seem  that  they  must  cease 
manufacturing. 

A  branch  factory  which  was  opened  near  that  of 
Neuhausen,  but  in  the  canton  of  Zurich,  has  been  subjected 
to  litigation  and  is  now  closed.  Whether  the  closing  was 
because  of  the  litigation  or  from  other  causes  is  not 
positively  known. 

New  Pkocess  fob  Making  Citkic  Acid. 
U.S.  Consular  Reports,  December  1893,  469. 

Dr.  Carl  Wehmer,  a  Hanoverian  botanist,  is  said  to  have 
recently  discovered  that  sugar  solutions  exposed  to  the 
action  of  certain  microscopic  fungi,  the  spores  of  which 
float  in  the  atmosphere,  become  transformed  into  citric  acid 
precisely  identical  with  that  extracted  from  the  lemon. 

The  first  experiments  made  to  prepare  artificially  in  this 
way  citric  acid  are  said  to  have  given  excellent  results, 
1 1  kilos,  of  sugar  produciug  6  kilos,  of  crystallised  citric 
acid  (this  Journal,  see  p.        ). 

The  new  process  has  already  been  patented  in  several 
couutries,  including  Italy  ;  and  at  the  factory  of  Thann,  the 
distinguished  chemist  Scheurer-Kestner  is  now  carrying  on 
experiments  with  a  view  to  applying  the  process  on  a  large- 
scale.  Everything  tends  to  show  that  this  new  process  will 
assume  great  development  and  will  make  it  possible  to 
supply  the  trade  with  citric  acid  at  a  much  lower  cost  than 
that  actually  ruling,  and  will  in  all  probability  supersede  in 
a  few  years  the  present  method  of  producing  lemon  juice 
and  citrate  of  lime. 

The  article  from  which  I  quote  closes  by  saying  :  "  We 
make  haste  to  notify  our  readers,  so  as  to  put  lemon- 
growers  on  their  guard,  and  to  prevent  new  investments 
being  made  in  this  branch  of  agriculture,  which  must 
receive  a  great  blow  from  this  new  method  of  preparing 
citric  acid,  and  thereby  sustain  heavy  losses." 

To  show  what  is  meant  by  "  heavy  losses,"  1  would  refer 
to  my  report  dated  January  8,  1889.  In  the  year  1887, 
from  Messina  alone,  4,438  pipes  of  130  gallons  of  lemon 
juice  (used  to  fix  colours  in  calico  printing),  and  valued  ;it 
635,834  dols.,  were  exported.  A  large  quantity  of  crystal- 
lised citric  acid  was  also  exported. 

Unmerchantable  lemons  are  turned  to  great  account,  in 
Sicily  more  particularly,  by  extracting  the  essence  from  the 
peel  and  by  converting  the  juice  into  concentrated  lemon 
juice.  Should  this  resource  now  be  taken  from  the  Sicilian 
lemon-grower,  he  will  indeed  sustain  a  heavy  loss. 

While  Florida  and  California  lemon-growers  will  not  he 
affected  by  this  new  discovery,  should  it  ever  prove  all  that 
is  claimed  for  it,  because  their  industry  is  still  in  its  infancy. 
the  question  appears  of  sufficient  interest  to  arrest  attention. 

New  Table  Oils  is  Germany. 
U.S.  Consular  Reports,  December  1883,  422. 

On  account  of  the  great  expense  and  difficulty  in  pro- 
curing pure  olive  oil  for  table  purposes,  there  have  been 
many  attempts  made  in  Germany  to  produce  from  other 
substances  that  the  olive  an  oil  which,  having  all  the 
qualities  that  recommend  the  olive  oil,  could  be  sold  at  a 
lower  price. 

in  southern  Germany  for  some  years  past  oil  has  been 
produced  from  the  beech-nut.  It  has  given  great  satisfac- 
tion, but  has  not  come  into  general  use  because  the 
production  has  been  small,  and  the  oil  has  never  been 
pushed  on  the  market.  One  reason  why  more  has  not 
been  done  in  the  production  of  this  beech-nut  oil  has  been 
the  great  scarcity  of  the  nut  in  certain  years. 
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Tin'  beech-nut  contains  bu(  22*77  pa  cent,  of  oil,  bal 
when  the  ants  are  plentiful,  the  ease  with  whioh  the}  can 
be  gathered,  the  laol  that  then  it  absolutely  do  other 
azpenM  except  the  pressing,  and  the  good  prices  that  have 
tn'i-n  received  for  the  oil,  haw  made  the  production  of  the 
oil  very  profitable. 

It  is  only  of  late  that  the  seeds  of  the  linden  tree  hare 
bean  used  Foi  the  production  of  oil,  According  to  the 
iv|vort  of  Dr.  i '.  Mulhr  to  the  German  Botanical  Society, 
this  oil  has  a  number  of  excellent  qualities,  which  would 
appssu  to  make  it  certain  that  the  linden  seed  will  hereafter 
be  considered  one  of  the  principal  Bourees  for  obtaining 
table  oil  The  linden  tree  is  r  regular  bearer,  so  that  a 
large  quantity  of  seed  may  1"-  counted  upon  each  autumn. 
ill-  percentage  of  oil  in  the  linden  seed  is  given  at  ,'>s.  It 
is  maintained  that  the  oil  has  a  peculiarly  fine  flavour — free 
i  all  bitter  or  aromatic  taste — and  that  it  lias  the 
appearance  of  .'live  oil.  It  belongs  also  t<>  the  "iis  which 
do  not  evaporate. 

Oil  made  from  linden  seed  will  never  become  rancid.  It 
has  do  tendency  to  oxygenate.     It  will  stand  a  great  degree 

old  without  freezing.  Or.  Mullet  has  exposed  it  to  3"F. 
below  tero  without  being  able  to  notice  any  change. 

Iiik  Granting  of  Patents  ra  Russia. 
Chan  hid.  16,  -tTi'. 

The  Russian  Board  of  Trade  publishes  the  following 
declaration  as  to  the  manner  of  obtaining  a  patent  in 
Russia,  and  as  to  the  amount  of  the  patent  duties : — 

Any  person  wishing  to  take  out  a  patent  can  do  so 
without  the  intermedium  of  an  agent  by  presenting  a  peti- 
tion to  the  Board  of  Trade.  The  petition  to  contain  the 
name  of  the  invention,  the  time  for  which  the  patent  is 
required,  as  also  the  name,  position,  and  address  of  the 
applicant.  In  the  petition  there  must  be  given  a  clear  and 
exact  description  of  the  invention,  pointing  out  the  novel 
points  in  the  same  (parts  of  the  apparatus  or  a  novel 
combination  of  known  parts ).     Applications  for  patents  for 


apparatus,  oi  otl ..  Ii  ■  have  to  bi    i 

i  it   drawing,  the  individual  parti  lettered 
correspond  to  the  letters  in  the  sub  In  all  cases 

where  it  is  impossible  to  obtain  a  •  leai  idea  of  the  invi 
without  a   drawing,   such   drawing  must   be   annexi 
petition  is  to  I,.-  provided  with  two  sta  ops  each  of  BOkopcl 
value,  ami.  in  addition,  uith  a  Dumber  of  similar  stamp* 
corresponding  to  the  number  ofthe  pages  in  tl„-  petitii 

1,1    same e  the  amount   of  the  patent  duty  i-  to  be  paid 

in,  either   at   the  Board  of  Trade  or  at  the  neat 
men!   paj    office   lor    registration;    the  reoi  pi   fi 

pay hi  mn  it   accompany  the  pi  tition      I  ..,itv 

amounts  to  90  roubles  for  three  years,  ISO  roubl 
year-,  and  ISO  rouble-  tor  10  years.     When  the  petitii 
accepted  the  applicant   receives  a  certificate  to  this  effect, 
and  the  fact  of  the  granting  of  the  patent  is  published  in 
certain  specified  newspapers.     II.  A. 

Rl  I  "ill    ON    nil     POSJ  li. .n    01     nil      Km  v-Ki  i 
I\i'i  stbx  in   1H92. 

/     i  'touth,  <  'hem.  hid.  1898,  16,  193. 

Owing  to  the  steady  rise  in  the  price  of  Para-rubber,  and 
to  the  high  price-  of  cotton  and  linen  yarn-  and  fabric 
the  one  hand,  and  the  downward  tendency  of  the  prici 
the  finished  india-rubber  articles  on  the  other,  the  position 
oi'  the  india-rubber  industry  was  no  better  in  lS'.U  than  in 
the  previous  year,  i  inly  in  ;i  few  cases,  such  as  the  manu- 
facture of  bicycle  tyres,  and  of  driving  belts  from  Balata 
rubber,  which  for  this  purpose  appears  to  be  especially 
suitable,  were  orders  at  remunerative  prices  forthcoming. 
The  objectionable  use  of  inferior  raw  material,  the  increase 
in  the  consumption  of  substitutes,  and  the  working  up  of 
old,  already  vulcanised  rubber  (recovered  rubber)  were  the 
inevitable  consequence  of  this  state  of  affairs,  and  led  to  a 
considerable  deterioration  in  quality  of  the  article-,  against 
which  eousumers.  to  their  own  detriment,  are  still  very 
indifferent.— ('.  ( I.  \V. 


Nitrate  of  Soda. 
Shipments,  Consumption,  Stocks,  and  Prices,Jrom  1886  to  1898. 


1886. 


1890. 


1892. 


Shipments  from  South  American  ports  to  all  parts  for  the  six 

months  ending  :u-t  December. 
Do.  for  the  11  months  ending  Hist  December 

Afloat  for  Kuropeon31st  December 

Stocks  in  United  Kiuirdom  ports  :  — 


Tons 


274,000 

t.:-. 

181,000 


is-:. 


1388.     1889.     1890. 


Liverpool...   Tons    10,700      2,000    3,300    11,000    10,000 


1891. 


IS;..!,    is:..;. 


7,000    9,000     2,000 


London SfiX     3,260    1,800      1,100      3,250      3.9O0    3,500    3.3iki 

Out  ports 17,000    10.750    9,200    14£00    10,750    18400    7,5<io    3,800    J 


Stocks  in  Continental  ports  on  Slst  December Tons 

Consumption  iu  United  Kingdom  for  the  six  months  ending 
Slst  December. 
Do.  in  Continent       do.       do „ 

Do.  in  United  Kingdom  for  the  12  months     do „ 

Do.  in  Continent  do.       do „ 

I  io.  in  United  States  do.       do 

Do.  in  the  World  do.       do 

Visible  supply  on  31st  December  t  including  the  quantity  afloat, 
for- 
Euroiie  and  Stocks  in  United  Kingdom  and  Continent ,, 

London  Spot  price  on  31st  December per  Cwt. 


noo 


230,000 
9s. 


li.:.'." 


♦13.000 
Us. 


7s. :;./. 


420.000 


!-:•;. 


4516,000  WI2.000  373,110(1  550,000 

764,000         1..12S1000  784,000  93'.',noo 

334,000  514,000  215,000 


9,100 


66,000 

03,500 

17-J.'»»i 

183,000 

92,900 

i»,000 

27,000 

35,000 

112,000 

171.000 

192,000 

106,000 

102,000 

llf.lHMl 

117.000 

100,000 

320,000 

666,000 

65,000 

104,000 

100,000 

>i:<l,i"». 

889  ,., 

?*. 


-W.    MoNTGOMKRl    \    I   O.'S    •    l  u.  l  I.  v  I:. 
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OHOXH     POSIT!   «      OS     THE   Ol'EX-llFkKTH    S 

Kl  11NH  K. 

H.   H.    Campbell.       Paper    Reati    before     the    English 
Congress  at  Chicago.     Engineering  and  Mining  Journal, 

Deeember  23,  1893. 

The  open-hearth  furnace  is  a  regenerative  gas  furnace  in 
which  pig  iron,  wrought  iron,  steel,  or  similar  iron  products 
are  exposed  to  the  direct  action  of  the  flame  and  converted 
into  steel.  As  an  outlet  for  the  crop  ends  and  miscellaneous 
scrap  from  the  steel  mills  of  the  country,  the  open-hearth 
furnace  fills  a  position  of  general  economic  importance. 
More  than  this,  it  has  been  found  peculiarly  fitted  for  pro- 
ducing certain  grades  of  structural  and  other  steels,  and 
furnaces  have  been  operated  where  scrap  was  scarce  and 
where  it  was  necessary  to  use  pig  iron  alone  as  the  regular 
charge.  Thus  the  process  has  been  raised  from  a  sub- 
sidiary to  an  independent  position.  In  the  field  of  structural 
work,  as  in  other  branches,  the  Bessemer  converter  is 
always  a  colossal  rival.  In  the  United  States  Bessemer 
linings  are  almost  universally  acid,  and  therefore  in  the 
following  detailed  comparison  of  the  two  processes  it  will 
be  unnecessary  to  consider  the  metallurgical  position  of  the 
basic  converter  or  the  applicability  of  its  product  to  the 
stringent  demands  of  modern  engineering. 

1.  In  making  steel  with  the  phosphorous  from  0-06  to 
O'lO  per  cent,  the  converter  can  turn  out  a  product  at  less 
cost  than  the  open  hearth.  For  many  purposes  it  answers 
well  enough.  In  comparing  it  with  open-hearth  metal  of 
exactly  the  same  contents  of  carbon,  silicon,  manganese, 
phosphorus,  sulphur,  and  copper,  no  marked  difference  can 
be  detected  by  the  ordinary  methods  of  testing  ;  but  many 
engineers,  after  long  experience  with  both  metals  under 
various  trials  and  stresses,  think  that  the  Bessemer  metal 
suffers  a  larger  number  of  inexplicable  breakages.  Experi- 
ments on  puuched  test-pieces  indicate  that  this  arises  from 
its  greater  liability  to  crystallise  under  shearing  stresses. 

2.  To  make  Bessemer  steel  with  low  phosphorus  requires 
very  careful  selection  of  the  raw  material.  If  cupolas  are 
used  the  pig  iron  will  absorb  both  sulphur  and  phosphorus 
from  the  coke,  and  the  percentage  of  these  elements  will  be 
increased  by  the  waste  in  the  converter.  The  pig  iron  must 
therefore  contain  much  less  than  the  maximum  of  impurity 
allowed  in  the  steel.  It  must  also  contain  the  requisite 
amount  of  silicon  for  successful  blowing,  and  the  scrap 
used  in  the  vessel  should  be  as  pure  as  the  iron.  These 
conditions  are  not  impossible  or  impracticable,  but  they 
enhance  the  cost  of  the  product  considerably  and  prevent 
the  employment  of  pure  Bessemer  steel  in  competition  with 
common  open-hearth  metal. 

3.  No  solid  fuel  is  used  in  the  open-hearth  furnace,  and 
therefore  phosphorus  cannot  be  absorbed  from  it  by  the 
metal,  while  sulphur  will  not  he  unless  the  coal  be  unusually 
sulphurous.  There  is  also  more  leeway  in  the  selection  of 
stock.  In  the  acid-lined  furnace,  low-  or  high-silicon  iron 
can  be  used,  as  well  as  washed  pig,  charcoal  blooms,  or 
basic  scrap,  while  the  smaller  amount  of  oxidisable  elements 
reduces  the  increase  in  the  percentage  of  phosphorus  and 
sulphur  due  to  waste.  In  the  basic  furnaces  the  ability  to 
remove  both  these  objectionable  impurities  renders  the 
question  of  stock  a  matter  of  secondary  importance. 

4.  The  conditions  of  Bessemer  practice  preclude  a  system 
of  testing  during  the  operation.  The  vessel  may  be  turned 
down  for  a  time,  but  a  skull  is  likely  to  form  on  the  lining 
where  the  metal  lies,  and  this  skull,  if  dissolved  by  a 
subsequent  hotter  charge,  may  appreciably  affect  the  com- 
position after  a  test  has  been  taken.  Moreover,  the 
chilling  of  the  charge  during  the  testing  is  a  matter  of  vital 
importance  in  the  practical  working  of  the  mill.  The  fact 
must  also  be  noted  that  the  economy  of  the  Bessemer 
process  depends  upon  continuous  and  rapid  running ;  any 
system  of  interrupted  work  is  bound  to  raise  the  cost  of  the 
product. 

5.  The  open  hearth  admits  a  system  of  testing  without 
any  correlated  disadvantages.  Such  testing  is  neces>arilv 
crude,  since  the  bath  is  continually  changing  under  the 
action  of  the  flame,  and  the  results  must  be  obtained 
quickly.  The  tests  must  also  be  taken  before  the  addition 
of  the  recarburiser,  and  hence  will  be  onl}-  relative.     After 


the  addition  of  the  recarburiser,  the  rapid  oxidation  of  the 
manganese  renders  delays  out  of  the  question,  but  in  spite 
of  the  limited  opportunities  the  tests  that  can  be  made  are 
of  great  value  in  controlling  and  regulating  the  composition 
of  the  charge. 

6.  Uniformity  and  homogenity,  therefore,  are  two  of  the 
most  important  factors  in  the  comparison  of  the  merits  of 
the  Bessemer  and  the  open-hearth  product,  but  unfor- 
tunately no  conclusive  testimony  can  be  giveu  to  the 
skeptical  or  even  the  careful  mind.  No  one  conversant 
with  the  facts  doubts  that  Bessemer  heats  can  he  made 
which  are  as  homogenous  throughout  as  any  open-hearth 
charge  that  was  ever  melted.  No  one  doubts  that  in  good 
practice  the  proportion  of  Bessemer  heats  which  are  not 
homogenous  is  a  small  percentage  of  the  whole  number. 
But  the  question  is  not  as  to  the  homogeneity  of  ninety-nine 
heats,  it  is  about  the  quality  of  the  hundredth.  And  it  is 
not  one  single  test  of  this  hundredth  charge  that  is  required 
but  a  large  number  of  tests  taken  from  all  parts  of  the 
cast.  One  piece  of  steel  differing  radically  from  the  rest 
wipes  away  all  favourable  arguments  drawn  from  any 
number  of  other  tests  indicating  homogeneity.  The  terms 
homogeneity  and  uniformity  are  often  confounded.  The 
first  should  mean  the  likeness  of  all  parts  of  the  same  heat, 
and  the  second  the  likeness  of  one  heat  to  another.  It 
may  be  said  that  the  second  term  includes  the  first,  but  this 
would  imply  a  stretch  of  meaning,  as  by  common  accepta- 
tion it  may  be  said  that  certain  products  are  uniformly 
irregular.  SVhat  is  required  in  steel  products  is  a  combina- 
tion of  uniformity  and  homogeneity,  and  obviously  no  series 
of  records,  however  long,  can  demonstrate  the  existence  of 
this  necessary  combination,  unless  all  heats  have  been 
thoroughly  tested  and  have  been  found  homogeneous. 

In  the  case  of  low-carbon  steels,  the  open-hearth 
possesses  slightly  better  facilities  for  securing  homogeneity 
and  uniformity  than  the  Bessemer.  For  high-carbon  steels 
the  conditions  of  manufacture  make  the  hearth  far  superior. 
The  metal  in  the  converter  is  always  blown  until  nearly  all 
the  carbon  is  eliminated,  since  the  stopping  of  the  blow  at 
any  definite  intermediate  point  has  proved  impracticable. 
All  the  carbon  content  of  the  steel,  therefore,  must  be 
added  in  the  recarburiser,  and  absolutely  perfect  homo- 
geneity can  only  be  secured  by  absolutely  perfect  mixing. 
In  the  open  hearth,  on  the  other  hand,  the  high-carbon 
steels  are  made  by  interrupting  the  process  at  the  desired 
stage.  It  is  plain  that  no  mixing  is  required,  so  far  as 
carbon  is  concerned,  since  about  the  same  quantity  of 
recarburiser  will  be  used  for  a  given  manganese,  whether 
high  or  low  steel  is  being  made. 

The  manganese  in  the  recarburiser  distributes  itself  very 
evenly  under  proper  conditions.  Some  variations  in  physical 
properties  will  be  caused  by  differences  in  finishing  tem- 
peratures, and  some  by  the  fact  that  the  test  bars,  not 
being  machined,  are  not  exactly  round,  and  hence  their 
area  may  not  be  accurately  calculated,  but  the  data  will 
sufficiently  indicate  that  the  variations  are  not  of  practical 
importance. 

The  foregoing  comparison  of  the  open  hearth  and  the 
converter  may  not  be  a  convincing  argument  against 
Bessemer  metal.  It  may  justify  engineers  in  using  the 
cheap  article  in  many  structures,  but  it  will  also  sustain 
the  more  cautious  members  of  the  profession  who  refuse  to 
incur  a  known  or  probable  risk.  In  adhering  to  the  safest 
course,  engineers  are  continually  calling  for  a  metal  with 
lower  phosphorous.  The  limit  has  been  O'lO  per  cent.;  it 
is  now  0-08;  soon  it  will  be  0-06;  it  should  be  0-04. 
Every  step  in  this  direction  means  more  work  for  the  open 
hearth,  and  it  means  also  the  development  of  the  basic 
furnace. 

The  stock  required  in  acid  work  for  a  pure  product  is, 
and  always  must  be,  more  expensive  than  for  the  common 
grades.  The  basic-lined  furnace  renders  possible  the 
elimination  of  the  impurities.  Like  every  new  device,  it 
has  its  censors.  One  of  the  commonest  arguments  against 
it  is  that  good  steel  cannot  be  made  from  had  stock.  This 
statement  must  be  carefully  qualified  in  speaking  of  the  acid 
process,  since  the  finest  open-hearth  and  crucible-steels  may 
he,  and  usually  are,  made  from  washed  pig  iron,  puddled 
iron  or  charcoal  blooms,  all  produced  by  the  application  of 
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■  basic  process  t"  ■  more  or  leu  phosphoric  iron.  80  fat 
11  tli.  assertion  is  applied  to  the  basic  open-hearth  process, 
11  is  unquestionably  wrong;  the  Brsl  piece  "1  good  steel 
made  from  phosphoric  iron  relegated  this  doctrine  to  the 
realm  of  ignorant  prejudice  Borne  engineers  prefer  nut  to 
lal  rather  than  incur  the  least  iisk  of  un- 
satisfactory material  from  :i  ni'iv  process,  Against  mob 
Hniawing  little  oan  be  said,  since  it  baa  already  been 
admitted  thai  Bessemer  and  open-hearth  metals  of  the  same 
composition  may  he  unlike  1  mil  it  is  well  to  consider  that 
11  bad  heat  of  steel  made  by  tin-  basic  process  may  be  due 
to  ignorance  and  inexperience  in  new  methods,  while  such 
mm  e\eusc  is  out  of  place  when  applied  to  the  Bessemer 
practice,  which  has  been  developed  tor  a  generation. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articles. 


Tear  ending  December  'list. 


1892. 


1893. 


Metals 

(  hemicals  and  dyeat  lifts 

Otis 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


£ 
•1,093337 

7,076.035 
41,989,612 


423,S92,17S 


£ 

20,629,317 
6,353,643 
7,409,841 

40376330 


105,067,690 


Summart  of  Exports. 


Articles. 

Year  ending  December  31st. 

1892. 

1893. 

Metals  (other  than  machinery)  .... 

£                        £ 

33,043,916            30,866,267 

-  584883             83852234 

29,615.141              29,347940 

227,077,033            21S,4ti6,24t; 

Imports  of  Oils  fob  Year  en-ding  31st  December. 


Articles, 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

164,569 
20,476 

1.058,580 

1S0,186,0S5 

22,033 

21,1-21 

516,597 

153,347 
17,206 
1.169.:  U3 
155,125,987 
30,616 
19,924 

£ 
191.3S0 

762,516 

1469,490 

2,446,906 

555,832 

415.1S1 

390,933 

944,224 

£ 

202.S85 

ii52.1l>2 

1,458.639 

2.518,577 

732,637 

388348 

Other  articles  , .  Value  £ 

492,236 

:«2,:>17 

Total  value  of  oils... 

" 

" 

7,076,462 

1 

Imports  op  Metals  for  'i  ;d-i    Di    embkr 


lei. 

Quantities. 

Values. 

1892. 

1893. 

1881 

1893. 

Copper  :— 

Uuwrought  ....      „ 

Iron:— 
Ore , 

Bolt,  bar,  4c 

Steel,  unwrought..      „ 

Lead,  pig  and  sheet      „ 

Pyrites „ 

134,168 

3,780,503 

75,'.'15 

188.781 
604,411 

1.271.271 

118,710 
18*018 

4068,889 

191,171 

512,818 

3,939,338 

i',71.o.M 
56,926 

£ 

62, 186 

3,032468 
8,743314 
1,102,591 

l,77:ws 

£ 

1.914*312 
2,782388 

90,408 

1465,407 
341,188 

3.070^22 

Other  articles  . .  .Value  £ 

1388310 

Total  value  of  metals 

•• 

21,099,681  20328317 

Imports  of    Raw   Material   for   Non-Texttlb 
Industries  for  Year  ending  31st  December. 


Articles. 


Quantities. 


1892. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 
Arabic .. 

Lac.ftc „ 

Gutta-percha 

Hides,  raw  :— 
Dry «'«i. 

Wet „ 

Ivory , 

Manures- 
Guano  Tons 

Bones ,, 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  racs Tons 

Esparto ., 

Pulp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 
Tar Barrels 


1893. 


106,401 

3,001,385 

272,163 

68,602 

114,833 

45,197 

3«,191 
5412286 
11,505 

27374 

63,008 

118361 

314,130 

552,572 

23.032 

212.M7 

190.9K: 

1381393 

1375,678 


76356 

3,4662224 
293,198 

65,618 

109,463 
40/490 

357,11s 

588345 

10,018 

18,311 
442979 
86,767 

323,257 
768,131 

185,450 

1370,173 

12359,292 

107316 


Values. 


1893. 


£  £ 

230.557  148362 

43933''.  518,757 

2382,412  338 


181,617 

Ito.isl 


169,402 

516,016 

519,511 

816354        838,043 

1,138,903  '  1.2 is,-  it 
559,083  .      477,001 


189,433 

286,452 

13902198 

1.029,901 
981,025 

80,412 


84,721 

806,197 
594. 137 

• 

J! 

391.232 
8,165308 

00321 


..   J 


• 
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Imports  ok  1'uv  Material  fok  XonTextile 
Industries  for  \kvr  ending  3l-r  December — amt. 


Quantities. 

Values. 

Articles. 

1892.     1      1893. 

1892. 

1893. 

Wood:— 

2,469,139     2427,891 

5,090,798     4,702,752 

136,063       131,708 

50,315          64,719 

£                £ 
•      ,850      4,048,097 

Sawn 

11,171,920 

593,539 

5(11,213 

9,90S,912 

10,269,900 
512,567 

Other  articles. . .  .Value  £ 

559,670 
10,566,630 

" 

41,023,702 

40,976,930 

Besides  the  above,  drugs  to  the  value  of  817.357(.  were  imported 
as  against  SS2.S15J.  in  1892. 


Imports  op  Chemicals  and  Dyestuffs  fob  Yeak 
ending  31::t  December. 


Quantities. 

Values. 

Articles. 

1892. 

1893. 

1892. 

1893. 

£ 

£ 

56,245 
380,337 

B7.703 

318,617 

41,516 

158,105 

79,104 

Bark  (tanners',  Ac.)    „ 

121,525 

Brimstone 

521,589 

515,115 

147,781 

121.7H7 

.. 

1,502,294 

5.150 

4,471 

33,763 

27.220 

Cutch  and  gambier  Tons 

25,200 

24,913 

548,395 

530,626 

Dyes:— 

s# 

198,712 

188.3S6 

.. 

.. 

335,001 

294,046 

•  • 

•• 

8,529 

22,443 

71344 

308,355 

67,049 

242,568 

1,356,595 
267,931 

1,390,948 

Nitrate  of  potash  .      „ 

213,574 

33,173 

34,815 

459,429 
1,622,488 

449,191! 

Other  articles. . .  Value  £ 

1,551,7H> 

Total  value  of  chemicals 

- 

6,680,539 

6,353,'  143 

Exports  op  Drugs  and  Chemicals  for  Year  ending 
31st  December. 


Quantities. 

Values. 

Articles. 

1892. 

1893. 

1892. 

1893. 

5,885,600 

1,489,700 

339,134 

5,835,664 

1,327,669 

351,106 

£ 
2,119,440 

598,649 

2,137,811 

1,013,231 

2,715,762 

£ 
1358,157 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

551,107 
2312,067 

948,753 
3,025,160 

•• 

•• 

8,584,893     8,695,231 

Kxport8  op  Metals  (other  than  Machinery)  for 
Year  ending  31st  December. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1898. 

108315 

115,683 

£ 

151,537 

£ 
154,985 

Copper  :— 
Unwrought „ 

B45322 

566316 

2,061,444 

1,367,353 

Wrought „ 

324,332 

840,067 

972397 

972,521 

Mized  metal 

294,582 

291,489 

729,1188 

682,777 

•  • 

•  • 

2,194,726 

2,048,042 

•• 

.. 

1,202,1149 

1324,781 

2,739379 

2,857,748 

21,765,768 

20,614,155 

Lead > 

58,162 

48,935 

70S.510 

553,275 

Plated  wares . . .  Value  £ 

•• 

•  • 

321,193 

306,519 

Telegraph  wires        „ 

•  • 

•  • 

909,917 

1,065,767 

112,939 

196,211 

134.SO0 
194354 

544367 

17S376 
940,344 

606,318 

159,091 

Other  articles  . .  Value  £ 

810,650 

•• 

•• 

33,043,916 

30,866,267 

Kxports  of  Miscellaneous  Articles  for  Year 
ending  31st  December. 


Articles 

Quantities. 

Values. 

« 

1892. 

1893. 

1892. 

1893. 

7,935,800 

7,682,400 

£ 

203,327 

£ 
194,403 

Military  stores.. 

Value  £ 

■  • 

.. 

1,032,535 

1.912,217 

18,375,500 

19.046.SOO 

344.29S 

352,918 

Value  £ 

.. 

.. 

1,215,307 

1,186,953 

Value  £ 

492,615 

437,849 

902,910 
1332373 

711,926 

Products  of  coal 

1,275,238 

Earthenware  .. 

„ 

.. 

.. 

1304,712 

1,823,481 

!» 

.. 

.. 

152,329 

163,063 

Glass:— 
Plate 

.  Sq.Ft. 

2,158,076 

1,684307 

116,167 

86,012 

93,739 
753,742 

83,647 
639,239 

225,528 

360,343 

216,174 

805,767 

Other  kinds.. 

•              It 

2S2.088 

194,311 

182,967 

158,119 

Leather : — 
Unwrought .. 

•  *              >• 

131,452 

145,160 

1.215,210 

1,371,658 

.  Value  £ 

.. 

.. 

332,687 

322331 

67,232 
16,4-12,200 

66,137 
17,541,000 

1.322,718 
712,837 

1.437,196 
709,690 

Floorcloth  

8q.  Yds. 

Painters'  materials  Val.  £ 

.. 

.. 

1,525,152 

1,434381 

931,751 

909,993 

1,579,694 

1,474,784 

57,618 

52,244 

401,889 

36 1,662 

540,799 

605)455 

586,124 

646,102 

•• 

29347,940 

II,  lvi   I 
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iflontblP  patent  list. 

*  Dm  dates  s-ivcn  aro  the  dates  of  the  Official   Journals  in 

irhich  acceptance*  of  the  Complete  S|>cciflcatioii«  aro  advertised. 

'omplctc  Specifications  thus  advertised  as  accepted  aro  o|wn  to 

an  at  the  Patent  Office  immediately,  and  to  opposition 

a  ithiu  two  months  "( the  said  dates. 


L— QENBEAL  PLANT,  APPARATUS,  and 

M  \C111NFBY. 

Ari'i  [<  LTIONS. 

16.  W.  r  Thompson. — From  H.  I..  Fuge,  Germany. 
Improvements  in  pressure  regulators  or  reducers  for  gases, 
iquids,  or  the  like.     Complete  Specification.      Dccemher  I'.i. 

14,536.  H.  Beisert.  Process  and  apparatus  for  cleansing 
filtering  material.    Complete  Specification.     December  10. 

34,599.  W.  Crawford  and  ,1.  Crawford.  Improvements 
in  vacuum  apparatus  for  concentrating  vegetable  or  other 
substances.     December  21. 

14,761.  The  Manchester  Oxygen  (  Unn's  Patent)  Com- 
pany, Limited,  and  W.  M.  Jackson.  Improvements  in 
means  for  utilising  the  pressure  in  cylinders  or  reservoirs 
■out. lining  compressed  gases,  and  in  the  application  and  use 
d"  such  gases.     1  •ecember  23. 

15,011.     B.  E.  B.  Newlands.     Improvements  in  apparatus 

"or  conveying  substances  and  subjecting  them  to  the  action 
4  gases  or  vapours  or  air  currents,  applicable  also  for 
trying,  heating,  cooling,  or  sifting  substances,  and  for 
taalngous  uses.     December  89. 

1894. 

24.  J.B.  Milliard.  Preventing  gases  from  intermingling 
vliile  passing  through  liquids.     January  1. 

58.  A.  W.T.  Bulssnerand  Y.  W.  P.  Bohrig.  Improve- 
nents  relating  to  the  process  and  means  for  clarifying  and 
Uterine  liquids.     January  1. 

70.  G.  Fr.'rc  and  M.  Meslans.  Improvements  in  the 
netbod  of  and  apparatus  of  determining  the  density  of 
Eases.  Complete  Specification.  Filed  January  1.  Date 
ipplied  for   30th   May    1S9-S.   being   date  of  application   in 

/ranee. 

332.  J.  Shenton.  Improvements  in  the  combustion 
■hambers  of  puddling,  mill,  chemical,  and  other  furnaces, 
lanuary  4. 

358.  J.  B.  Alliott.  Improvements  in  drying  and  evapora- 
intr  at  low  temperatures,  and  apparatus  therefor.  January  6. 

575.  A.  L.  G.  Dehue.  Improvements  in  filter  presses, 
lanuary  10. 

659.  L.  Busden  and  B.  Eeles.  Improvements  in 
apparatus  for  the  application  of  liquid  fuel  to  furnaces. 
la  iniary  11. 

697.  H.  M.  Carroll  and  G.  Hill.  Improvements  in 
■hiking  mechanism  for  gas  retorts.     January  12. 


Complkte  Specifications  Accepted.* 

1893. 

17S0.  H.   J.  E.   Jensen.     Improvements   in   and  relating 
o  filtering  apparatus.     January  10. 

4076.    J.  J.   Meldrnm  and  T.  F.    Meldrnm.      lmprove- 
nents  in  or  connected  with  gas  producers.     December  30. 

4112.  E.  L.  Pease.     An  improvement  in  the  construction 
if  us  washer,  and  ammonia  stills.      December  30. 


i     Sachs.     Improvements  in  and  relating  to 
ing  or  refrigerating  apparatus,     December  80. 

15,484    lv  A.  i  ehling  and    V.  Steinbart.     Improvements 
in  and  relating  t"  pj  romi  •  i  27. 

19,760.  J.  II.  W.  Ortmann  and  I  -  \v.  t  .  Herbst,      \n 

improved   apparatus     for    sterilising   or    disinfecting    liquids. 

December  '.'7. 

21,858,  G.     E     0,    l.ange.      Improvements  In    ap| 
for  cooling  milk  and  other  Quids.     Deccuibci  'J7. 

22,327.  J.  liradbury.     See  Class  VII. 


IL— FUEL,  GAS,  and  LIGHT. 

ArrucATios~. 

21.112.  T.  de  Zebrowski.  Improved  process  for  the 
solidification  of  petroleum  ami  apparatus  therefor.  Decem- 
ber 19. 

24,422.  K.  E.  Dulier.  An  improvement  in  apparatus  for 
destroying  smoke.     December  19. 

24,131.  B.  Fegan.  Improvements  in  the  manufacture  of 
coal  briquettes.     December  lfl. 

24,432.    B.  Fegan.      Improvements  in  the  manufacture  of 

briquettes  from  coal-dust  or  small  coal.     December  19. 

24,524.  S.  Trivick,  C.  J.  Head  and  A.  Head.  New  or 
improved  method  of  treating  coke  to  render  same  more 
highly  combustible.     December  20. 

24,603.  B.  F.  English.  An  improvement  in  coal 
briquettes.     December  21. 

24.G32.  A.  Farinetti  and  F.  F.  E.  lleyse.  A  new  or 
improved  process  for  utilising  asbestos  for  vaporising  liquids 
and  for  distilling  and  producing  gas  from  mineral  oils. 
December  21. 

24,826.  J.  Blum.  Process  of  and  apparatus  for  Ihe 
conversion  of  carbonaceous  matter  into  permanent  gas 
practically  free  from  nitrogen,  for  heating  and  illuminating 
purposes.     December  27. 

24,856.  J.Young.     Improvements  in  obtaining  cyanides 

and  ammonia  direct  from  the  air  or  other  gases  containing 
nitrogen.     December  27. 

24,955.  B.  J.  li.  Mills.— From  La  Compagnie  Inter- 
nationale pour  l'Exploitation  des  precedes  A.  Seigle, 
France.     See  (lass  XII. 


1894. 

68.  F.  \V.  Clark.  Improvements  relating  to  the  manu- 
facture of  gas  for  illuminating,  heating,  and  other  purposes, 
and  to  apparatus  therefor.     January  1 . 

81.  F.  Kempster.  An  apparatus  for  the  utilisation  of 
mineral  oils  for  heating  purposes.  Complete  Specification. 
January  2. 

120.  W.  B.  Fitch.    Improvements  in  candles.    January  2. 

185.  A.  McLean.  An  improved  mode  of  treating  peal. 
January  3. 

281.  J.  Murrie.  An  improved  fuel  economises 
January  5. 

2'.'7.  W.  Steers.  Improvements  in  fluid  fuel  injectors. 
January  5. 

334.  I.  Carr.  Improvements  in  or  connected  with  the 
manufacture  of  illuminating  gas.     January  10. 

r,  17.  T.  Archer.  An  improved  manufacture  of  fuel. 
January  12. 
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Complete  Specifications  Accepted. 
1893. 

F.   Siemens.     A   process   and  apparatus   for  con- 
verting hydrocarbons  into  combustible  gas.     December  27. 

81,707.  K.  Andreoli.  Production  of  ozone  and  luminosity 
by  electrical  means.     December  30. 

83,159.  C.  Bolle.— From  J.  L.  S.  Joly.  Improvement  in 
the  manufacture  of  candles.     December  27. 

22,396.  E.  Langhans.  Improvements  in  the  manufacture 
of  incandescent  bodies  fur  incandescent  gas  lightiug. 
December  27. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

1894. 

736.  J.  H.  W.  Striugfellow.  Improvements  in  the 
treatment  of  tar,  and  in  obtaining  useful  products  therefrom. 
January  12. 

Complete  Specifications  Accepted. 

1892. 

21,343.  W.  J.  Wisse  and  A.  Schneller.  New  or 
improved  treatment  of  hydro-carbons  (or  of  analogous 
substances  composed  mainly  of  hydrogen  and  carbon)  to 
decompose  them  and  obtain  various  products.  Decem- 
ber 20. 

1893. 

5284.  J.  Y.  Johnson. — From  F.  von  Heyden.  Improve 
ments  in  the  manufacture  of  guaicol.     January  17. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

24,365.  P.  R.  J.  Willis. — From  W.  J.  Matheson,  United 
States.  A  new  process  of  making  solid  and  friable  colouring 
matters  from  logwood  extract  and  other  dye-wood  extracts. 
December  18. 

24,543.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  of  colouring 
matters  and  of  intermediate  products  related  to  the 
rhodamine  series.     December  19. 

24.713.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  production  of  a„  a,  dioxynaphthaleue,  a^  /3„  disulpho 
acid,  and  azo  dyestuffs  deriving  therefrom.     December  22. 

24.714.  S.  Pitt. — From  L.  Cassella  and  Co  ,  Germany. 
The  production  of  azo  dye-stuffs  derived  from  a,,  at 
azimidonaphthalene.     December  22. 

24.715.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  production  of  dyestuffs  from  di-azo  safranines  and 
amidonaphtholes.     December  22. 

24,802.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters.  Filed 
December  23.  Complete  Specification.  Date  applied  for 
July  4,  1893,  being  date  of  application  in  France. 


The    Farbenfabriken 
See  Class  VI. 

The    Farbenfabriken 
The  manufacture  or 


24,870.  C.  Dreyfus.  The  manufacture  and  production  of 
new  colouring  matters.     December  27. 

24,888.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vonn&ls  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  diaceto  compounds  or  analogous  disubstituted 
acid,  derivatives  of  amines,  or  substituted  amines. 
December  27. 

25,012.    H.    E.    Newton.  —  From 
vormals  F.  Bayer  and  Co.,  Germany. 

25,074.  H.  E.  Newton.  —  From 
vormals  F.  Bayer  and  Co.,  Germany, 
production  of  sulpho  acids  of  the  naphthalene  series  derived 
from  naphthalene  /B,  /33  disulpho  acid  or  naphthalene  $.,  $i 
disulpho  acid.     December  30. 

1894. 

77.  I).  M.  Miutow  and  A.  Taylor.  Improvements  in 
inks,  dyes,  and  the  like.     January  2. 

406.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  und  Briining,  Germany.  Improvements  in  the 
production  of  sulphurous  aromatic  bases  and  of  their 
sulphonic  acids.     January  8. 

407.  O.  Imray.. — F'rom  The  Farbwerke  vormals  Meister, 
Lucius,  und  Briiumg,  Germany.     See  Class  VI. 

515.  J.  Y.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  and  relating  to  the  manufacture  of  azo 
dye-stuffs.     January  9. 


Complete  Specifications  Accepted. 
1893. 

3495.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
alkylated  hydroxynaphthalene  sulphonic  acids  and  colouring 
matters  therefrom.     December  27. 

4612.  S.  Pitt.  From  L.  Cassella  and  Co.  The  produc- 
tion on  the  fibre  by  the  aid  of  p-amido-dipheny-lamine  of 
dyestuffs  fast  to  light  and  washing.     January  10. 

4G13.  S.Pitt,  from  L.  Cassella  and  Co.  Improvements 
in  the  production  of  diamidonaphthalene  sulpho-acid  and 
amido-naphthol  sulpho-acid,  and  colouring  matters  there- 
from.    January  10. 

5039.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Anlin  l-'abrikation.  Improved  manufacture  of  colouring 
matters.     January  10. 

5316.  J.  Hickisson.  Improvements  in  the  manufacture 
of  coloured  marking  inks  and  marking  ink  pencils.  Janu- 
ary 17. 

5320.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  the  manufac- 
ture of  piperazine  and  its  salts.     January  17. 

5407.  S.  Pitt.  From  L.  Cassella  and  Co.  The  produc- 
tion of  new  disazo  colouring  matters.     January  17. 

7014.  H.  Kysow.  A  liquid  blue  for  laundry  purposes. 
January  10. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

24,638.  Comte  H.  de  Chardonnet.  Improvements  in  the 
manufacture  of  artificial  silk.     December  21. 

24,758.  W.  Barraclough  and  B.  Barraclough.  An  im- 
proved textile  fabric.     December  23. 

24,769.  J.  H.  Openshaw.  Improvements  in  the  manufac- 
ture of  cloths  known  as  cotton  cords.     December  23. 

24,904.  P.  P.  Craven.  Improved  process  and  machinery 
for  glazing,  polishing,  and  finishing  textile  fabrics.  De- 
cember 27. 
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14,978.  B.  N.  Molesworth-Hepworth.  Improvements  in 
■pinning  oottoo  and  other  Borons  substances,  and  in  appa- 
ratus therefor.     December  89. 


1894. 

72.  J.  Lownun.  New  or  improved  machinery  or  appa- 
ratus tor  facing  or  surfacing  cotton  or  other  textile  fabrics. 
January  I. 

sio.   \.  F.  B.  Gomess.     An  improvement  in  tin   tn  il 
men!  "f  te vt iU-  vegetable  fibres,    January  18. 

Complete  Specification  Accepted. 

1892. 

-  \  I'  B.  GromeM.  \  new  or  unproved  process 
for  the  treatment  of  textile  vegetable  fibres,  and  in  apparatus 
oonneotad  therewith,    January  l". 


VI .—DYKING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

85,018.  II.  B.  Newton. — From  The  Farbeni'abriken  vor- 
mals  F.  liayer  and  Co.,  German  v.  The  production  of 
azo-colours  upou  fibres.     December  29. 

1894. 

98.  A.  H.  Leggif.  Improvements  in  machines  or  appa- 
ratus for  applying  bronze  or  other  powders  to  the  surface  of 
paper,  cardboard,  cloth,  and  such  like.     January  8, 

266.  G.  WiBrie.  Improvements  in  and  relating  to 
appliances  for  mordanting  yarn  and  thread.     January  a. 

407.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Pruning,  Germany.  Production  of 
azo-colours  on  the  fibre  by  coupling  in  vacuo.     January  8. 


Comflete  Specifications  Accepted. 

1893. 

977.  J.  M.  Collius.  Improvements  in  machines  for 
dyeing  and  scouring  yarn.     January  1 7 . 

2009.  L.  Lang.  Improvements  in  or  relating  to  calico 
printing.     December  30. 

2153.  O.  Ostersetzer.  Improvements  in  printing  and 
dyeing  on  fabrics.     January  17. 

3660.  H.  Ashwell.  Improvements  in  or  relating  to  vats 
or  like  vessels  for  dyeing  or  treating  textile  fabrics  or 
garments.     January  lo. 

4612.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
See  Class  IV. 

1S.232.  O.  P.  Amend.  Improvements  in  the  process  of 
dyeing.     December  30. 

'    18,517.  J.    G.  Haslam.     Improvements   In  yarn  dyeing 
machines.     January  10. 

20,257.  E.  Labhardt.  Apparatus  for  dyeing  and  washing 
loose  and  spun  wool,  cotton,  and  such  like  material. 
January  17. 


VII.— ACIDS.  ALKALIS,  and  SALTS. 

Applications. 

24,475.  .1.  B.  Wylde  and  N.  Glendinning,  Improvements 
in  the  treatment  of  hydrochlo  dootionof 

chlorine.     December  80. 

84,563.  M.  N.  D'Andria.    Improve ntsinandcon 

with  the  manufacture  of  magnesium  hydrate.     December  21. 

84,739.  A.  J.  Bonlt— From  S.  C.  PeuohenandP.t  lark.-, 
Canada.     Improvements  in  the  concentration  or  vaporisation 

of  sulphuric   and  aectie  acids    and  in   apparatus    therefor. 
Complete  Specificat inn.     December  23. 

24,856.  J.Young.     Sm  Class  II. 

85,038,  II.  Gaskell,  juu.,  V.  C.  Driffield,  A   Carey, and 
F.W.Wright.      Improvements   in   and  connected  with 
manufacture  of  bleaching  powder.     December  89. 

85,084.  H   Gaskell,  jun.,  and  A.  Carey.    Improvements  in 

or  relating  to  the  manufacture  of  chlorine.     Decembei  29. 

1894. 

60.  I.  Werlein.  An  improved  method  or  proei ■*-.  nl 
hardening  aluminous  materials  and  the  product  obtained 
thereby.     January  1. 

831.  II.  K.  Angel  and  W.  Smethurst.  Making  carbonic- 
acid  gas  of  a  purer  and  more  economic  nature  than  hereto- 
fore by  the  ordinary  processes.     January  4. 

456.  P.  C.  Choate.  Improvements  in  the  art  of  pre- 
paring solutions  carrying  salts  of  zinc.  Complete  Specifi- 
cation.    January  9. 

Complete  Specifications  Accepted. 

1893.      • 

4342.  M.  N.  d'Andria.     See  Class  XIII. 

4920.  T.  Parker  and  A.  E.  Robinson.  Improvements  in 
the  utilisation  of  chlorides  of  sodium  and  potassium  for  the 
obtainment  of  useful  products.     January  1 7. 

13,722.  ('.  Kellner.  Improvements  in  the  manufacture  of 
ammonia,  sodium  hjdroxide,  and  chlorine,  and  in  apparatus 
therefor.     December  27. 

13,928.  A.  Muller.  A  method  of  and  apparatus  for 
effecting  the  absorption  of  carbonic  acid. 

22.327.  J.  Bradbury.  Improvements  in  apparatus  aud 
furnaces  for  concentrating  sulphuric  acid  and  other  liquids. 
January  17. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Application. 

24,682.  The  Worcester  Royal  Porcelain  Co.,  Lim.,  E.  P. 
Evans,  A.  Kushton,  and  H.  Hawker.  Improvements  in  the 
manufacture  of  pottery  or  earthenware.     December  88. 

Complete  Specification  Accepted. 

1893. 
19,699.   W.  W.  R.  Nicholls  and  R.  C.  Daley.— From  The 
Lausalson    China   Clay    Co.     An    improved    system    and 
apparatus   for  removing  impurities  from  and  refining  china 
clay.     January  17. 


-- 
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IX.— BUILDING  MATERIALS,  CLATS,  MORTARS, 
and  CEMENTS. 

Applications. 

24,343.  M.  Kiu'nen.  Improvements  in  the  manufacture 
of  concrete  blocks,  bodies,  or  structures,  and  in  apparatus 
therefor.     December  IS. 

34,360.   If.  .la-soy.     An  improved  method  of  constructing 
pavement     stones,    pavements,    landings,    and     the    like. 
• i nber  18. 

24,424.  O.  Hetterich.  An  improved  process  for  making 
w    'd  incombustible.     December  19. 

34,659.  A.  Gilchrist.  Rollers  for  indenting  cement, 
granolithic,  concrete,  or  other  pavement  cements  in  a  semi 
liquid  state.     December  22. 

•24.81S.  E.  F.  Scruby  and  W.  H.  K.  Bowley.  A  fireproof 
wall  and  ceiling  covering  or  decoration.     December  23. 

35,070.  A.  .1.  lioult.—  From  D.  Beltoc  and  E.  Benard, 
France.  Improvements  in  the  manufacture  of  cement. 
December  30. 

1894. 

15.  J.  Dougan,  J.  McMillan,  and  J.  L.  Crawford.  Im- 
provements in  materials  and  methods  for  erecting  buildings. 
January  1. 

16.  J.  Walker  and  li.  Poach.  An  improved  cement. 
January  !. 

475.  G.  W.  A.  Stein.  Improved  method  of  manufacturing 
hydraulic  cement.  Complete  Specification.    Filed,  January  9. 

Complete  Specifications  Accepted. 
1893. 

45S8.  S.  McDougall  and  1{.  Parry.  Improvements  iu 
or  relating  to  street  pavements,  floors,  platforms,  steps,  or 
the  like.     December  30. 

4737.  (..Nathan.  Improvements  iu  the  manufacture  of 
artificial  marble.     January  10. 

.">1  :>■_>.  J.  Hill.  Improvements  in  the  utilisation  in  the 
manufacture  of  Portland  cement,  of  precipitated  carbonate 
of  lime  forming  waste  products  from  chemical  works,  and 
in  apparatus  for  employment  therein.     January  17. 

22,782.  II.  Behrens.  Improvements  in  the  manufacture 
of  moulded  blocks,  slabs,  and  other  articles  for  use  as 
building  materials  from  cement  or  other  similar  substance 
or  composition,  and  in  moulds  for  producing  the  same. 
January  1 7 . 


X.— METALLURGY,  MINING,  Etc. 
Applications. 


24,685.  W.   Wright. 
December  22. 


Improvement  in   metallic  alloy?. 


24,704.  D.  W.  Sugg.  Improvements  in  the  manufacture 
of  alloys.     December  22. 

24,767.  W.  Jenks.  Improvements  iu  furnaces  for 
annealing  iron  and  steel  sheets,  and  in  other  furnaces 
employed  in  the  manufacture  or  treatment  of  iron  and 
steel.     December  23. 

24,796.  W.  Hayward,  sen.  A  new  or  improved  process 
for  recovering  tin  from  tin  waste,  tinned  iron,  and  steel, 
and  enamel  from  waste  enamelled  iron  and  steel,  and 
furnaces  and  appliances  for  the  said  process  and  for  other 
purposes.     December  23. 


24.900.  E.  Weinberg,  R.  Carrick,  and  J.  G.  .Tohanson. 
Improvements  in  the  elimination  of  the  oxides  of  zinc,  iron, 
and  copper  from  cobalt-oxide,  and  apparatus  therefor. 
December  27. 


24,93!i.   II. 
of  gold  ores. 


I..  Sulman.     Improvements  in  the   treatment 
December  30. 


25,033.  W.Evans.  Improvements  in  or  connected  with 
puddling  furnaces.     December  29. 

25,071.  A.  Trug.  Method  and  apparatus  for  extracting 
gold  aud  silver  from  their  ores  by  the  combined  action  of 
amalgamation  and  centrifugal  force.  Complete  Specification. 
December  30. 

1894. 

132.  T.  G.  Hunter.  An  improved  process  of  removing 
tin  from  tin  scrap  or  tin-coated  metal.  Complete  Specifica- 
tion.    January  2. 

328.  J.  Tinn.  An  improvement  relating  to  apparatus  for 
galvanising  sheet  iron  and  steel.     January  6. 

364.  R.  Pearson.  An  improvement  in  the  process  of 
extracting  gold  from  ores.     January  6. 

427.  G.  Rohson.  Treatment  of  finely-divided  substances, 
such  as  crushed  ores,  slime,  tailings,  and  the  like,  for  the 
separation  and  recovery  of  metals  and  compounds  there- 
from, and  apparatus  therefor.     January  8. 

437.  K.  Heathfield  and  W.  S.  Rawson.  Coating  metallic 
surfaces  with  zinc  and  alloys  of  zinc.     January  8. 

Complete  Specifications  Accepted. 

1893. 

572.  B.  D.  Martin  and  N.  Martin.  Improvements  in  the 
process  or  method  of  casting  chilled  rolls.     January  10. 

2377.  A.  Allen,  A.  Bashforth,  and  H.  Allen.  A  re- 
heating furnace  for  steel  and  iron  puddling,  and  other 
purposes.     January  17. 

4001.  H.  W.  Hemingway.  Improvements  in  the  manu- 
facture of  oxide  of  iron  and  in  means  applicable  for  use  in 
such  manufacture.     December  27. 

4328.  A.  Longsdon.- — From  L.  Grambow.  A  new  or 
improved  process  for  improving  the  quality  of  steel  armour 
plates.     December  27. 

:,.V27.  T.  M.  Ash,  11.  W.  Gill,  aud  L.  Green.  An 
improved  process  for  coating  or  plating  non-metallic 
articles  with  metal.     January  10. 

10,096.  E.  de  Pass. — From  H.  Thofehrn.  Improve- 
ments in  the  manufacture  of  metallic  oxides  and  compounds. 
December  30. 

16.180.  L.  V.  J.  Lynen.  Process  and  apparatus  for  the 
extraction  of  zinc.     January  10. 

16,857.  A.  Raze.  Process  for  avoiding  or  considerably 
diminishing  the  choking  and  contraction  of  the  mouth  of 
the  retort  in  the  manufacture  of  the  "  Thomas "  steel. 
December  27. 

22,461.    J.    Cox. 
December  27. 

22,828.  R.  Haddan. — From  B.  Jones.  Improvements 
in  and  relating  to  cores,  moulds,  and  mould-facings  for 
the  manufacture  of  steel  and  other  metallic  castings. 
December  30. 

23,431.  C.  Raleigh.  Improved  means  applicable  for  use 
in  extracting  gold  and  silver  from  auriferous  and  argenti- 
ferous solutions.     January  10. 


A    new    or    improved  metallic  alloy. 


I 
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XI.— Kl.li  I  Uim  BBMISTBx   urn  BLBCTBO- 
MBTALIiUBGT. 

APPLICATIONS. 

24,895,   II.  I'    Hoveler.     Improvements  in  elements  for 
indarj  and  other  electric  batteries,  and  in  the  manu- 
Faeture  of  same.     Deeembei 

14,844.   J,    A.    Kingdom      Improvements    in    dj 
electric  machines.     December  18. 

94,858.  C.  K.  Mills.— From  C.  J.  Barbier,  France.  \ 
Hen  or  improved  preparation  of  active  material  f.>r  electric 
accumulators.     December  is. 

-  i    \   Lehmann.    Improvements  in  electrode  plates 
for  seooudary  batteries.    December  18. 

84,417.  .1  B.  Torres.  Improvements  in  electrir  or 
galvanic  batteries.     December  19. 

84,449.  i  .  K.  Mills.— From  C.  J.  Barbier,  France.  A 
new  or  improved  electrical  accumulator  plate.    December  19. 

84,871.  H.T.Johnson.  Improvements  in  dry  batteries. 
Complete  Specification.     December  27. 

1894. 

II.  ('.    L.    Holden.      Improvements    in    secondary 
batteries.     January  8. 

494.  W.  P.  Thompson.— From  C.  L.  Coffin.  United 
States.  Improvements  in  forges  or  furnaces  for  heating 
or  working  metals    electrically.     Complete  Specification. 

January  '.). 

496.  W.  P.  Thompson.  —  From  C.  L.  Coffin,  United 
States.  Improvements  in  apparatus  for  heating  or  welding 
metals  electrically.     Complete  Specification.     January  9. 

646.  W.  Walker,  juu.,  F.  K.  Wilkins,  and  J.  Lones. 
Improvements  in  primary  voltaic  batteries.     January  11. 

669.  C.  .1.  Wollaston.  Improvements  in  electric 
batteries.     January  11. 

670.  A.  Philip.  Improvements  in  the  manufacture  of 
electrodes  and  use  of  the  same.     January  11. 

835.  J.  Hargreaves  and  T.  Bird.  Improvements  in  the 
construction  of  electrolytic  apparatus,  and  in  the  application 
thereof  in  oxidising,  chlorinating,  and  analogous  processes. 
January  18. 

B86.  J.  Hargreaves  and  T.  Bird.  Improved  means  for 
obtaining  metallic  bases  and  their  compounds  by  electro- 
lysis.    January  13. 

Complete  Specifications  Accepted. 

1892. 

18,039.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
electrolytic  cells  and  diaphragms.     January  17. 

93,101b.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
New  or  improved  galvanic  batteries.     December  27. 

23,773.  R.Niewerth.  Improvements  in  electric  smelting, 
and  in  furnaces  therefor.     December  27. 


1893. 

660.  H.  F.  Kirkpatriek-Picard  and  E.  Thame.  An  im- 
proved method  of  manufacture  of  elements  or  plates  for 
secondary  batteries.     January  10. 

2241.  C.  A.  J.  H.  Schroeder  and  H.  F.  B.  Schroeder. 
High-tension  battery.     December  27. 

3734.  A.  Hough  and  O.  March.  Improvements  in 
secondary  battery  plates  or  elements.     December  27. 

3743.  F.  H.  I.iveing.  Improvements  in  the  preparation 
of  carbon  electrodes  for  electrolytic  operations.  December  2  7 . 


:  :  1 1    I     II    Livi  ing      i 

I'h,-    Lithanodi  [Am., 

and  .1.  T.  Niblett     Improvements   in   the   man 
I luctionof  elemei  adary  batteries.    January  17, 

E.  T.  Parker.     Improvements  in  diaphragms  for 
use  in  electrolytic  processes.     Jannarj   17. 

22,311.  E.  P.  Usher.     Improvements  rclatin 
batteries.     December  30. 

29,319.  E.  P.  Usher.     Improvements  in  storage  b 
December  30. 

23,436.  II.    II.    Lake.     From    The    I  uion   Chemii 
ements  in  apparatus  ■• 
soda  and  chlorine.     January  17. 


XII.— FATS,  OILS,  and  SOAP  MANUFAI   H  BE. 
Applications. 

24,461.  T.  Cordewcener  and  A.  dc  Kunwald.  See  Class 
XVI II.— A. 

24,556.  J.  V.  Buymbeke.  Process  of  distilling  glycerin, 
and  of  treating  the  residuum  of  such  distillation.  Decem- 
ber 20. 

24.724.   V.  C'ontant.     A    new  washing    powder  or  com- 
pound.    Filed   December  22.     Date  applied  for  Jnni 
1893,  being  date  of  application  in  France. 

24.955.  B.  J.  B.  Mills.  From  La  Compagnie  Inter- 
nationale pour  l'Kxploitation  des  precedes  A.  Seigle,  France. 
Improvements  in  the  composition  of  oils  for  feeding  vapour- 
burning  lamps.     December  28. 

24.956.  L.  llatschek.  Improvement*  in  the  manufacture 
of  disinfectant  soap.     December  28. 

25,001.   H.W.Taylor.    An  improved  soap.     December  29. 

Complete  Specifications  Accepted. 

1893. 

3469.  J.  S.  Fairfax. — From  W.  D.  Field.  Improvemi  nts 
in  or  relating  to  compounds  of  "blown"  or  aerated  oils 
with  pyroxyliue.     December  30. 

5107.  H.  D.  Morgan.     Soap  cooling  frames.     January  17. 

20,413.  H.  J.  Bull.     An  improved  method  or  process  and 

apparatus  for  deodorising  oils  aud  fats.     January  17. 

23,387.  W.  T.  Forbes.     Improvements  in  the  proa 
apparatus  for  extracting  oil   and  other  solvent  matters  from 
fibrous  plants  and  other  materials.     January  10. 

23,398.  A.  J.  Boult.— From  A.  Gross.  Improved  manu- 
facture of  detergent  for  washing  and  cleansing  dirty  linen. 
January  10. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
BESINS,  INDIA-RUBBER,  Etc. 

Applications. 

24,356.  H.  H.  Lake.— From  A.  C.  Girard and  E.  V  (,. 
Street,  France.  An  improved  manufacture  of  writing 
pencils.     December  18. 

24.485.  E.  Bay  ley.  An  improved  liquid  enamel  or  gloss 
for  laundry  use.     December  20. 

24,695.  C.  U.  King  and  B.  V.  Jellicoe.  Improvements 
in  materials  or  compounds  adapted  for  use  in  varnishes  as 
substitutes  for  india-rubber,  gutta-percha,  aud  like  sub- 
stances, and  for  other  purposes,  and  the  process  for  their 
production.     December  - 
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1894. 

71.  W.  H.  Hyatt.  Improvements  in  the  manufacture  of 
paint.     January  1. 

166.  O.  Imray. — From  J.  Sachs,  C.  E.  Meier,  and 
M.  Gerstendorfer,  United  States.  Improvements  in 
the  manufacture  of  pigments.  Complete  Specification. 
January  3. 

Complete  Specifications  Accepted. 
1893. 

2883.  A.  Macdonald.  Improvements  in  the  treatment  of 
galena  for  the  production  of  lead,  lead  sulphate,  and  lead 
oxide.     January  17. 

4342.  M.  N.  d'Andria.  Improvements  in  and  relating 
to  the  manufacture  of  paints,  sulphuric  and  sulphurous 
acid  from  proto-sulphate  of  Iron.     December  30. 

4870.  A.  P.  Laurie.  Improvements  in  the  preparation 
of  oxide  of  zinc  pigments.     January  17. 

5316.  J.  Hickisson.     See  Class  IV. 

5349.  SI.  N.  d'Andria.  Improvements  in  the  manufac- 
ture of  red  oxide  paints.     January  17. 

9825.  E.  Edwards. — From  J.  W.  Overton.  An  improved 
paint.     December  27. 

16,703.  J.  V.  Walton.  Improvements  in  apparatus 
employed  in  the  manufacture  of  white  lead.     December  30. 

17,142.  L.  Grote.  Improvements  in  the  manufacture  of 
artificial  stone  preservative  paint,  and  other  analogous 
materials.     January  10. 

22,294.  E.  Waller.  Improvements  in  the  manufacture  of 
white  lead.    December  27. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

24,463.  W.  Zahn.  Improvements  in  the  art  or  process 
of  tawing  hides  or  skins.  Complete  Specification.  Decem- 
ber 19. 

24,468.  C.  B.  Dawney.  An  improvement  in  process  for 
treating  hides  and  skins  for  leather.     December  20. 

1894. 

230.  J.  McNeill.  An  improved  glutinous  composition, 
applicable  to  leather,  gutta-percha,  and  cotton  belts. 
January  4. 

Complete  Specification  Accepted. 

1893. 

4274.  W.  Becker.  An  improved  process  to  make  leather 
soft,  durable,  and  waterproof.     December  30. 


XV.— AGRICULTURE  and  MANURES. 

Applications. 

24,465.  A.  R.  O.  Pieper.     Improvements  relating  to  the 
manufacture  of  artificial  manure.     December  19. 


1894. 

792.  M.  C.  Ginster.     Improvements  in  the  manufacture 
of  manure  and  fertiliser.    January  13. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

24,718.  S.  Touyarou.  Improvements  in  the  manufacture 
of  sugar  and  in  machinery  therefor.     December  22. 

24,742.  E.  Shaw.  Improved  method  of  and  apparatus 
for  boiling  sugar  and  glucose  either  separately  or  mixed. 
December  23. 

1894. 

136.  H.  H.  Lake.— From  P.  H.  V.  Weyde  and  O.  Lugo, 
United  States.  Improvements  in  the  manufacture  of  sugar. 
Complete  Specification.     January  2. 

Complete  Specification  Accepted. 

1893. 

5617.  H.  H.  Lake. — From  W.  Angele.  Improvements 
relating  to  the  manufacture  of  soluble  starch.   December  27. 


XVH.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

24,548.  R.  Genge.  Improvements  in  the  preparation  of 
malt  and  in  apparatus  therefor.     December  20. 

24,708.  F.  W.  Golby.— From  P.  Condamin,  France.  A 
process  for  the  crystalisation  of  liqueurs.     December  22. 

24,880.  O.  Imray. — From  L.  Genes,  France.  Improve- 
ments in  the  manufacture  of  yeast  and  alcohol.  Decem- 
ber 27. 

25,052.  S.  H.  Sheldrake.  An  improved  process  for  the 
preparation  of  ale  and  stout.     December  30. 


1894. 

54.  C.  E.    Ramspott.      An    improved   process    for    the 
production  of  a  non-alcoholic  beverage.     January  1. 

507.  T.  Chandler.     A  new  or  improved  malt  product  and 
process  for  manufacturing  same.    January  9. 


Complete  Specification  Accepted. 

1893. 

228.  A.  Blake.     An  improvement  relating  to  the  process 
of  malting  grain.     January  10. 
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\\  111    -c  III  MISIUY  OF  FOODS,  SANITARY 
CHEMISTRY,  *m»  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

84,461.  T.  Cordeweener  and  A.  de  Bjnnwald.  Improve- 
ments in  and  in  apparatus  for  the  manufacture  of  margarine 
and  alimentary  fat.    Complete  Speoifloation.    December  19. 

24.;i7o.  M.  Watson.  Improvements  in  cereal  leguminous 
or  other  vegetable  foods.     Deoemt 

B. — Sanitary  Chemistry. 

85,040.  11.  H.  Sharp  ami  .1.  B.  IVtrie.  Improvements  in 
the  preparation  of  compositions  adapted  for  use  in  the 
treatnicnl  of  sewage  and  foul  waters.     December  30. 

C. — Disinfectants. 

•_»  1,581.  S.  Pitt — From  the  Chemische  Kabrik  auf  Actien 
Tonn.  K.  Sobering,  Germany.  An  improved  antiseptic 
disinfectant  or  deodorant.     December  20. 

94,709.  S.  F.  Kattenhoy.  Apparatus  for  the  production 
of  ozone  from  phosphorous  for  disinfecting  purposes. 
Complete  Specification.     December  29. 

24,956.  L.  Hatscheck.     See  Class  XII. 

1894. 
147.  C.G.  Moor.     An  improved  disinfectant.     January  3. 


Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 

1893. 

4486.  W.  Clark.  Improvements  in  fluid  meats  and  the 
process  of  manufacturing  the  same.     December  30. 

4487.  W.  Clark.  Improvements  in  food  preparations 
and  in  their  manufacture.     December  30. 

12,617.  H.  W.  Hart.  Improved  method  of  treating 
coffee  berries  for  the  extraction  and  production  of  their 
food  and  health  (dietetic)  giving  constituents.     January  17. 

21,448.  W.  B.  Walters.  A  mixing  or  churning  appara- 
tus for  use  in  making  butter  and  condensed  milk.  Decem- 
ber 27. 

32,287.  M.  Kirchberger. — From  Ban  Heng  Hin  and  Co. 
Improvements  in  the  treatment  of  pepper.     December  27. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

24,503.  J.  Y.  Johnson. — From  P.  Sohege,  France.  Im- 
provements in  the  manufacture  of  cellulose  pulp.  Decem- 
ber 20. 

'24,521.  C.  Beadle.  A  process  for  treating  paper  so  as  to 
provide  against  falsification  of  documents.     December  20. 

24,652.  W.  M.  C.  Callender.  The  manufacture  of  a  new 
material  designed  to  serve  as  a  substitute  for  bone  or  cel- 
luloid.    Complete  Specification.     December  21. 

21.669.  J.  Craig.  Improvements  in  machinery  or  appara- 
tus for  manufacturing  paper.     December  22. 


1894. 

109.  ('.  Ef.  Cross.     Treatment  "f    wood    for  the  manufac- 
ture of  oellolose  and  other  products.    January  h. 
824.    W.  White.    An  improved   method  of  preparing 

pigment     paper     for    photographic     printing.       Compl 
Specification.     January  13. 

Complete  Specifications  Aocbptbd. 

1892. 

28,608.  W.  Ibbotson.  Coating  or  covering  paper  with 
aluminium  and  its  alloys.     December  27. 

1893. 

23,415.  D.  Weetad.  Improvements  in  machines  for 
making  millboard  or  paste-board  from  wood-pulp.  Decem- 
ber 27. 


XX.— FINE  CHEMICALS,   ALKALOIDS,  BSSBNCES, 
and  EXTRACTS. 

Applications. 

24,459.  S.  Pitt. — From  The  Chemische  Fabrik  auf  Actieu 
vorm.  B.  Scheriug,  Germany.  Improvements  in  the  manu- 
facture of  lacvulose.     December  19. 

24,604.  S.W.Wilkinson.  Improvements  in  or  applicable 
to  aromatic  hydrocarbons  and  their  manufacture.  Decem- 
ber 21. 

1894. 

189.  J.F.  Challen.     Orangine.    January  3. 

681.  F.  W.  Warrick.  An  improvement  in  capsules  of 
ferrous  carbonate  and  ferrous  phosphate.  Complete  Speci- 
cation.     January  12. 

Complete  Specifications  Accepted. 

1892. 

23,449.  H.  Byk.  Improvements  in  the  method  of  obtaining 
phenols  and  naphthols,  commonly  called  "  salols,"  from 
salicylic  acid,  &c.     December  27. 

1893. 

4191.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry  in  Basle'  Manufacture  of  new  pharmaceutical 
compounds.     December  30. 

12,617.  II.  W.  Hart.     See  Class  XVIIL— (A). 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

24,487.    A.  Burchett.      Improvements   in   photography. 
December  20. 

24,963.  J.  Packham.     Improvements  in  producing  photo- 
graphic prints.     December  28. 

25,002.    M.   Andresen.      Improvements   relating   to 
development  of  photographic  pictures.     December  29. 


the 


824.  W.  White. 


1894. 
See  Class  XIX. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 
84,435.  H.Boyd.     A  new  explosive.     December  19. 

1894. 

601.  II.  V.  Keeson.     Improvements  in  peicussion  fuses 
tor  projectiles.     January  11. 


Complete  Specification  Accepted. 
1893. 

22,384.  1!.  ('.  Sohapphaus.  Improvements  in  methods 
of  Becuring  the  chemical  stability  of  nitro-eompouuds. 
December  27. 
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NOTICES. 

AxXVAL    GkXEKAI.    MlKTl.NG. 

The  Annual  General  Meeting  will  be  held  in  Edinburgh 
in  the  month  of  July  next.  Full  particulars  will  appear  in 
a  subsequent  issue. 

I;  inkers'  <  u. i,i  i.-. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country; 
ami  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  RiderCook,  East  London 
Soap  Works,  Bow,  E. 

l'.in:\  i   Law  Revision. 
Discussions  upon  the  proposed  revision  of  the  Patent  Law 
have  been  held  in  all  Sections  of  the  Society. 
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Authors  of  communications  road  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Bole  41  of  the  bye-laws,  the  Society  lias  the  right  cf 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
I  by  the  Publication  Committee,  or  ordered  to  be 
ted  f 01  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
Five  been  contracted  for  by  Messrs.  Eyre  and  Sfottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


CANDIDATES  FOE  ELECTION  AT  COUNCIL  MEETING, 
23rd  FEBRUARY  1894. 
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:<t. 
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Dufton.  Arthur,  Technical  College,  Bradford,  Yorks, 
teacher  of  chemistry  and  dyeing. 
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engineer. 
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THEORY  OF  DYKING.     PARTI.     "  INGRAIN 
COLOURS'." 

BY    W.    1'.    DREAI-ER,    P.I.I     .     I    .     -. 

General  Introduction.  —  It  was  not  until  comparatively 
recent  times,  that  chemists  attempted  to  study  ami  explain 
the  very  varied  phenomena  which  make  up  what  is  termed 
"the  practice  of  dyeing."  In  fact,  until  a  large  amount 
of  close  work  had  been  done  in  physical  and  organic 
chemistry,  tin-  problem  was  an  almost  insurmountable  one, 
anil  could  not  be  attacked  with  much  chance  of  success. 
Unfortunately,  until  late  years,  the  part  played  by  the 
fibre  on  which  the  colour  is  dyed  ami  introduced,  was  to  a 


■  stent  ignored      Probabl]    most   invi   I 

With     those    who     fllVO  leal      mechanical 

theory .  being   influenced     loubt,   bj    the   mori 

investigated  problem  of  the  pari  played  b)  i inn-,  and 

other  questions,  which  it  is   hardlj  necessary  to  go  into  on 
the    present    occasion.      The    introduction   of   "aniline" 

COloUl  -.  and  (he  tl  I  h    ill 

this  direction  from  the  j  eat    i  B5i 

chemists  who  »■  re  inti  rested  in  the  mntti  r,  working  al  the 

chemistry  of  the  dyes  themselves. 

However,   the   question  gradually   resolved  itsell 

"  Is  the  process  of  dyeing  a  purely  chemical  or  ' 

one?"    This  question,  in  spite  of  a  ci  rtain  amounl 

that  has  been  don,'  on  the  subject,  lias  not  ye(  been  finally 

answered, 

In  taking  into  account  any  theorj  ol 
chemical  or  mechanical,  there  is  one  thing  thai  mnsl  be 
considered.  As  the  fibres  an  constituted,  one  mnsl  allow 
of  two  processes  in  the  dyeing.  Firstly,  a  process  by 
which  the  dye  is  brought  into  contact  with  the  general 
mass  of  the  fibre,  and  then,  in  the  case  of  a  chemical  theory, 

the   reaction    which    takes    [.lace    between  the    fibre  and  the 

dye.  In  all  processes  going  under  the  name  of  dyeing,  it 
i-  necessary  to  present  the  dye  to  the  fibre  in  a  sun. 
form.  In  simple  dyeing  this  is  nearly  always  brought 
about  by  dissolving  the  former  in  some  convenient  solvent, 
and  then  immersing  the  fibre  in  it.  under  certain  conditions 
of  temperature,  concentration,  &c. 

The  phenomenon  ol  solid  solution  was  firs!  noticed  bj 
Van  fll.dV  in  1890  (Zeits.  f.  Phye.  Chem.  5,  322),  and  it 
was,  I  believe,  first  suggested  b\  Otto  N.  Witt,  in  1891 
(l-'arher.  Zeit.  1890  91  I,  a-  an  explanation  of  the  process  of 
dyeing.  Certainly  all  the  conditions  necessary  to  this 
theory  are  present,  and  great  attention  has  been  lately  paid 
to  it.' 

tin  the  other  hand,  Leo  Vignon  (Comptes  Rend.  110, 
286, 112,  623),  E.  Knechl  (.1.  Soc.  D.  and  ('.  1889,  77). 
and  others,  have  insisted,  and  brought  forward  results 
which  tend  to  prove,  that  the  process  of  dyeing  is  a  purely 
chemical  one.  Knechfs  results  show  thai  when  silk,  or 
wool,  is  dyed  with  basic  colouring  matters,  the  dyi 
decomposed,  the  base  combining  with  the  fibre,  the  acid 
remaining  in  solution,  lie  says,  in  conclusion,  "This 
affords  an  almost  undeniable  proof  that,  in  those  cases  at 
least,  the  dyeing  is  not  a  mechanical  absorption,  hot  a 
strict!]  chemical  one."  lie  also  noticed  that  the  wool 
would  only  take  up  a  certain  maximum  amount  of  colour. 

According  to  this  general  view,  silk  and  wool  are  probably 
aniido-acids,  winch  have  the  power  of  combining  with 
either  an  acid  or  basic  compound.  Vignon,  experimci 
on  cellulose,  found  that  by  introducing  an  amido  -,'oup  into 
the  cellulose  molecule  (bj  treating  with  stroni:  a  uimnia  at 
a  high  temperature,  and  uuder  pressure),  the  fibre  then 
readily  took  up  acid  dyes.  This  result  is  interesting,  and, 
although  only  what  might  be  expected,  shows  that  the 
above  chemical  theory  may  apply  to  silk  or  wool,  as  both 
of  them  contain  nitrogen. 

Richardson  (this  Journal,  1893,  426),  in  an  interesting 
article,  tends  to  show  that  the  "  mass  formula?" — 

CuHI6(CO.OH)3.CO.OH.(NHs)s 
represents  the  silk  molecule,  and  that  the  following  graphic 
formula  probably  represent-  fibroin: — 

-NH.CO 

'  \cO.NH' 

j  representing  a  hydrocarbon  residue.  However,  it  will  be 
generally  acknowledged  that  a  great  deal  more  work  will 
have  to  "be  done  on  the  subject  before  the  question  is  finally 
settled.  A  method  of  dyeing  has  lately  been  patented. 
based  on  this  knowledge,  azo  dyes  being  directly  produced 
by  diazotisihg  silk  fibre  ami  combining  with  suitable 
phenols  and  amines.  I  haw  prepared  one  or  two  samples 
in  tnis  manner,  and,  with  apologies  to  the  patentee,  I  now 
produce  them  for  vour  inspee: 

It  is  almost  unnecessary  to   state  that   cellulose   will   not 
act   in  this    manner,   and"  from    its    constitution   a    theory 
which  will  satisfy  the  requirements  of  silk  and  wool   dyi 
will   not  be  applicable  to  cotton,  as  will  be  seen  from  the 
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Following  formula  of  cellulose,  as  recently  given  by  Messrs 
•  hem.  Soc.  Jour.  1893, 837),  CjHsOCOH^ 
in  its  simplest  terms. 

Introduction  of  Dye  to  Fibre. — Osmosis  probably  plays 

an  important  part  in  the  process  of  dyeing,  and  it  might  be 
i  to  institute  experiments,  comparing  the  osmotic 
pressure  of  dyes,  through  inert  membranes,  with  the 
results  obtained  with  fibres  under  similar  conditions.  It  is 
perhaps  necessary  to  point  out  here  that  dyes  are  nothing 
but  organic  salts  exhibiting  specific  optical  effects  which 
will  not  influence,  or  distinguish  them  from  similar 
colourless  organic  bodies  in  their  action  towards  fibres. 

One  can  only  imagine  that  the  dyes  are  introduced  to  the 
interior  of  the  fibre  by  osmotic  action.  Under  these 
circumstances  it  is  probable  that  the  rate  of  dyeing  is  more 
due  to  this  action  than  to  any  other,  chemical  or 
mechanical. 

The  following  general  laws  will  therefore  govern  the  rate 
of  dyeing: — 

(1.)*  The  pressure  (osmotic-)  is  proportional  to  the 
concentration  of  the  solution,  or  proportional  to  the  volume 
in  which  a  definite  volume  of  the  substance  is  contained. 

(2.)  The  pressure  increases  for  constant  volume  propor- 
tionately to  the  absolute  temperature. 

(3.)  Quantities  of  substances  (dissolved)  which  are  in 
the  ratio  of  the  atomic  molecular  weights  of  the  substances, 
exert  equal  pressure  at  equal  temperatures. 

Diffusion  being  caused  by  osmotic  pressure  (W.  Nornst, 
Zeits.  f.  Phys.  Chetn.  2,  613),  and  the  rate  of  diffusion 
increasing  with  temperature  (Graham),  the  practical  results 
in  dyeing  seem  to  fall  in  well  with  the  above  facts. 

Fick's  law  "  that  the  quantity  of  salt,  which  diffuses 
through  a  given  area  is  proportional  to  the  difference 
between  the  concentration  of  the  two  areas,  infinitely  near 
to  one  another,"  has  been  since  verified  and  found  to  be 
true  for  gelatin  or  agar-agar  solutions.  Animal  mem- 
branes were  found  to  alter  the  process,  which  took  place, 
and  the  results  were,  roughly,  half  those  obtained  with  the 
purely   osmotic  phenomena.     The   flow    of  the    dissolved 


substance  was  hindered,  but  not  stopped.  An  osmotic  rise 
in  pressure  took  place,  but  did  not  reach  its  true  value 
(Zeits.  f.  Phys.  Chem.  3,  316). 

This  is  probably  a  similar  state  of  things  to  that  obtained 
in  dyeing,  although  it  is  not  denied  that  minor  factors  may 
modify  the  direct  results. 

E.  J.  Mills  and  T.  Hamilton  have  shown  (this  Journal, 
Vol.  VIII.,  2G3)  "that  under  certain  circumstances  the 
proportion  of  two  mixed  colours  dyed  on  wool  is  the  same 
as  that  in  which  they  existed  in  the  vat  before  dyeing." 
This  result  also  corroborates  the  above  idea,  falling  in  with 
law  (3). 

Cross  and  Bevan  (this  Journal,  XII.,  104),  although 
dealing  with  the  more  inert  cellulose  and  ligno-cellulose 
fibres,  come  to  the  conclusion  that  there  is  a  direct  reaction 
between  ferric  ferricynide  and  ligno-cellulose,  similar 
results  being  obtained  with  gelatin. 

Ingrain  Colours. — With  the  object  of,  if  possible,  helping 
to  clear  up  some  of  the  questions  in  connection  with  this 
subject,  the  following  work  has  been  undertaken.  I  propose 
this  evening  to  take  up  the  so-called  "  ingrain  colours,"  or 
rather  to  glance  at  one  or  two  of  the  questions  involved  in 
the  dyeing  of  them  ;  for  I  find  that  the  complete  study  of 
this  subject  cannot  be  entertained  in  the  short  space  devoted 
to  this  paper,  involving,  as  it  would  do,  hundreds  of  experi- 
ments. I  also  saw  that  I  should  have  to  confine  my 
experiments  within  comparatively  narrow  limits,  only  ascer- 
taining that  the  results  held  good  on  a  more  liberal  scale. 
It  was  therefore  decided  that  these  experiments  should  be 
confined  to  the  study  of  the  colouring  matters  obtained  from 
/j-toluidine,  which  are  sent  out  under  the  name  of  "  Primu- 
line." Mr.  A.  G.  Green  kindly  informs  me  that  this  dye 
contains  10  per  cent,  of  dry  sodium  carbonate,  20 — 30  per 
cent,  of  dehydrothiotoluidiue  sodium  sulphonate — 

C6H3(CH3)/     \c.C6H3(NH;)S03Na 

and  the  rest  amidobenzenyl-amido-thio-cresol  sodium 
sulphonate — 


"\c.C6H  ^       Seen/ 


;,w 


/      ^CC^/     ^C.C6H3(NH,)(S03Na). 


1  f  this  ilye  be  diazotised  and  combined  with  phenols,  amines, 
or  other  suitable  compounds,  azo  dyes  of  various  colours  are 
produced.  As  Mr.  Green  has  fully  pointed  out  in  this  Journal 
i  Vol.  Vl  I.,  1  T'.i ),  these  colours  can  be  produced  on  the  fibre. 
I  rider  these  conditions  the  colours  are  remarkably  resistant 
to  the  action  of  soap  solution,  in  this  way  resembling  the 
so-called  adjective  colours,  such  as  alizarin-red  on  an  alum 
mordant;  although  one  cannot  in  any  way  compare  them  to 
the  latter  class  of  dyes,  for  they  are  completely  soluble  in 
alkaline  or  soap  solution.  Speaking  generally,  they  are 
soluble  in  both  acid  and  alkalis  when  phenols  are  used  as 
developers,  arid  only  in  alkalis  when  these  are  replaced  by 
amines;  neither  can  these  colouring  matters  be  compared 
with  the  so-called  "  substantive  colours,"  which  dye  on  to 
cotton  without  mordant.  Although  some  of  these  are  very 
resistant  to  the  action  of  soap  when  dyed  on  that  fibre,  yet 
they  arc  comparatively  speaking  "loose"  when  dved  on 
sill:. 

Some  other  explanation  to  that  generally  given  for  the 
process  of  dyeing  will  have  to  be  devised  to  explain  their 
general  behaviour  to  reagents,  the  colours  being  soluble  in 
alkaline  solution,  and  yet  fast  against  the  action  of  soap. 
On  preparing  some  of  these  azo  dyes  outside  the  fibre,  and 
dyeing  the  same  direct,  the  colours  were  not  resistant  to 
the  action  of  the  same  reagents.  With  a  view  to  studying 
this  question  more  fully,  the  following  experiments  were 
instituted.  These  were  all  performed  on  silk,  and  without 
confirmation  must  not  be  taken  to  apply  to  other  fibres. 
It  i<  necessary  to  consider  these  individually,  for  even  in 
physical  properties,  such  as  shade,  and  fastness,  against 
light  and  reagents  generally,  the  results  obtained  on  different 
fibres  are  not  identical. 


Experimental  Results. — In  all  the  following  experiments 
the  following  standard  method  of  dyeing  was  adopted.  .Six 
samples  of  silk,  weighing  1  grm.  each,  were  boiled  in  400  cc. 
of  distilled  water  with  1  per  cent,  of  primuline.  At  the  end 
of  a  quarter  of  an  hour  2  grms.  of  sodium  chloride  were 
added,  and  the  solution  kept  at  the  boil  for  10  minutes  ; 
and  then  1  cc.  of  30  per  cent,  acetic  acid  added,  and  the 
dyeing  continued  for  a  further  3  J  minutes.  By  this  means 
the  fibre  was  evenly  dyed. 

The  standard  soap  solution  used  in  all  cases  was  a 
0-4  per  cent,  solution  of  olive-oil  soap,  containing  1  per 
cent,  of  free  KHO,  the  standard  soda  solution  being  a  0-4 
per  cent,  solution  of  dry  sodium  carbonate.  The  tempera- 
ture was  kept  at  95°  C,  500  cc.  of  boiling-out  liquor  being 
used  for  every  grm.  of  silk. 

No.  1.  The  action  of  soap  solution  on  primuline  itself 
was  first  studied,  with  the  following  results  : — 


'  Only  holds  good  fur  indifferent  Bubetanci 


No. 

Time  of  Boiling. 

Loss  of  Colour. 

1 

.Mins. 

Per  Cent. 
0*10 

2 

ill 

0-20 

3 

15 

0'30 

4 

SO 

0"S9 

~i 

60 

0-60 

In  order  that  the  loss  of  colour  might  be  noted  with  as 
much  accuracy  as  possible,  independent  samples  were  dyed 
with  varying  amounts  of  colour,  and  the  shades  obtained 
used  for  comparison  with  the  above.     This  was  the  general 


I'.-b.  "-. 
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method  adopted  in  this  paper,  although  many  of  the  results 
were  obtained  bj  colorimetrio  methods  The  latter  method 
was  considered  to  be  the  more  accurate  when  small  quantities 
of  the  dye  were  removed. 

\,,  \    i    11,  i  >il        Six    samples    were  dyed   as 

abovo,  with  l  per  'int.  primuline,  diazotised,  ami  combined 
with  phenol  in  alkaline  solution,  and  the  resultant  shades 
were  boiled  out  in  Btandard  soap  solution,  with  the  follow- 
ing results  :  — 


I'll,  results  in  this  ami  similar  cases  have  Ik-.ii  entered 
under  the  eolunin  "Ingrain,"  and  nil  through  the  paper 
results  obtained  in  this  way,  by  diazotising  mi  the  fibre, 
will  he  thus  designated. 

Bis  samples  w.ie  dyed  "  direct,"  with  an  amount  of  the 
phenol  aio  .l.ve,  (prepared  outside  the  fibre)  equivalent  to 
1  per  .'ent.  of  primuline.  in  standard  .lye  liquor.  After 
dyeing  tor  one  hour,  nil  the  colour  had  gone  on  to  the  tihre, 
and  the  samples  were  then  passed  through  soap  solution 
under  standard  conditions;  the  above  results  were  obtained. 
The  two  sets  of  results  are  also  plotted  as  curves,  and  the 
difference  in  colour,  if  any,  is  noted  m  the  table  devoted  to 
that  subject. 

No.  3.  x.Kj.CsH4.NH;. — Six  samples  were  dyed  with 
1  per  cent,  primuline,  and,  after  diazotising,  comhined  with 
aniline  in  aeid  solution,  ami  the  resulting  shades  boiled  out 
in  standard  soap.  As  with  all  a/o  .lyes  prepared  with 
amines  from  primuline,  it  was  found  necessary  to  dissolve 
the  dye  iu  slight  excess  of   NaHO  for  the  "  direct  dyeing" 


set  of  -amples,  foi  tfa louring  matter  is  insoluble  in 

solul  i  are  had  t..  bi  lal i  ,  ,i;,i, 

the   dye   liquor  until   nearl)    all   tin    colouring   mattct 

fixed  .hi  the  fibre,    t  Ithern  ,     idet ..I 

with   thai    adopti  •!   in  the  case  of  the  phi  nol  compo 
I'h.'  results  are  given  in  the  tables. 

No.    I,    r.N,.C,H4.H   ,t  ,11,   Ml        V.n. 
will  require  Bpecial    mention,  is   thai   ol    the   "azotriplo" 
matter,  obtained  bj  redis  otisingtbe  above  amido- 

azo      •lour,   ami   ret ibining   with   the  sam. 

direel    dyeing  was   conducted   in  the  usual  way,  with 
prepared  by  rediazotisation,  and  combining  with  ai 
like  the  previous  dye  was  insoluble  in  a 

\    ill  ,.COOH.OH   (alkali   yi  Ion   m 
yellow  l: |. — a  yellow   dye  is    put    on   the  market    ol    the 

composition,  prepared   by  combining  the 
primuline  with  ortho-oxy  ben  zoic  I  Balicj  li.  ,  acid. 

No.  6.  The  results  obtained   by  a. -tin.'  on  i 
primuline  with  ammonia  are  also  added  to  toe   list.    The 
composition  of   this  yellow  dye  is  unknown,  hut  the  ingrain 
colour  is  very  fast  against  soap,     [t  is  known  in  commi 
under  the  name  of"  mimosa." 

No.  7.  Atlas  Red  II,  .,  .M.c.ll  ,i  mi   ,,  ;.  prepared  by 
dia/otising  primuline  and  combining  with  m-tolylem 
It   gives  a  scarlet  on  silk.     Diazotised  and  combined  with 
/S-naphtbol  a  I  rown  .lye  i-  produced.     The  results  obtained 
with  this  colour  will  he  found  in  the  general  table. 

The  results  obtained  with  other  developers  and  dyes  are 
tabulated  as  follows,  ami  the  .lit! 
given  in  the  different  diagrams. 

iction  of  other  Reagents. — In  order  to  find  out  whether 
the  above  general  results  were  obtained  with  other  reagents 
besides  soap,  the  action  of  sodium  carbonate  solution  on  the 
different  dyes  was  studied.  An  example  is  given.  The 
aniline  a/.,  dye  was  used.  A  (1-4  per  rent,  solution  of  dry 
sodium  carbonate  was  employed,  the  ratio  of  solution  to  silk 
being  kept  the  same  as  in  the  previous  experiments  with  soap. 
Microscopical  Examination  of  Dyed  Ft"6re.— No 
difference,  as  far  as  evenness  of  colour  was  concerned,  could 
be  noticed  between  the  fibre  dyed  "  ingrain  "  and  "  direct." 


Dye. 

IVvcloper. 

5  Minutes. 

11)  Minutes. 

IS  Minutes. 

30  Minutes. 

45  Minutes. 

I'.U  Minutes. 

Remarks. 

C  II  OH 

0*05 

o-io 

0-15 

0*18 

0-20 

Ingrain 

»•  pi 

0-50 

0-57 

0-65 

ll'Tt 

•• 

C  !l.oun,if:;i 

0-118 

•■ 

n-ii.-, 

0-09 

0-15 

"•17 

IiiL-rain. 

■• 

» 

0"46 

•• 

0'50 

ir.-s 

0-65 

II-;.-, 

..1 

■• 

SCi  11  -,<HI 

0 

0-06 

o-io 

0-13 

0-15 

Ingrain. 

0-30 

■' 

0-40 

0-50 

0-5o 

.. 

•• 

MI. ."11 

»'oa 

o-<u 

0-05 

o-ou 

l.-.ls 

Ingrain. 

0'24 

•  • 

o-.-k 

0-l-J 

ii-n; 

0-aO 

1 

C  ll,."uilt.OH(f2) 

0-03 

ii-nl 

0-05 

o-o? 

u-ni.i 

0-12 

Ingrain. 

» 

0-4S 

•■ 

0-lM 
0-05 

0'68 
0-08 

0-71 

0-7.-. 

r 

n-wi 

ii-.-,ii 

o 

0-60 

0-05 

O-7'l 
0-07 

..  (N:i,.C'i;)  Ingrain. 

0-18 

0-20 

ir;- 

"•30 

Direct. 

•• 

C«HS.NH. 

o-oi 

0"38 

0-02 
0*45 
0-025 

0-03 
0-52 

n-iil 

ii-.-s 

0-05 

0-<>5 

0-052 

triple  C  l!  " 
j     ,l-v''-          (.  Direct. 

Ingrain. 

„ 

o-oi 

•■ 

.. 

O-4'i 

"•  16 

ov.5 

l 

u-15 

ii-,  n 

0-30 

n-iu 

o-"« 

0-87 

. .      1 
1 
D 

„ 

o-io 

ii  ■  •.'. . 

Atlas  Red  f 
R          1 

.■31  ,  ,11  -.'HI 

0*10 

0-5S 

ii-j'i 

"•■J."l 
071 

ii-;,; 

Ingrain. 
..      Direct. 

0-50 

•• 
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It  will  be  seen  from  the  above  tabic  that  the  results  vary 
inch  with  different  developers.  Perhaps  this  will  be 
more  clearly  seen  in  the  set  of  curves  on  the  diagrams. 
Before  alluding  to  this  mutter,  h  iwtver,  I  wish  to  point  out 
that  the  colours  obtained  In  ingrain  dyeing  are  not  identical 
with  those  from  the  direct  method,  as  the  following  table 
will  show:  — 


Dye. 

Developer. 

ur  Obtained. 

Method  ol 
Dyeing. 

0  11    OH 

Ingrain. 

Do.,  slightly  darker. 

Yellow  (brown  shade  1 . 

•■ 

'    It  .Ml    

Ingrain. 

Do.,  slightly  darker. 
Orange. 

>. 

C,H4(OH)al-3 

Ingrain. 

•■ 



Do.,  redder  shade. 

Direct. 

- 

C  II  (NH),1-S 

Red-brown. 

Ingrain. 

•• 

Do.,  redder  shade. 

Direct. 

- 

CH..OH.COOH  .. 

Tellow. 

Ingrain. 

• 

., 

Do.,  slightly  duller. 

Direct. 

■     11    OH 

Red. 

Ingrain. 

•• 



Do.,  red  (blue  shade) . 

Direct. 

»• 

pO,0H,.irH, 

Scarlet. 

Ingrain. 

M 

Do.,  Red  (blue shade). 

Direct. 

" 

Sulphur  yellow. 

Ingrain. 

Do. 

•• 

C,HS.NH, 

Yellow-brown.* 

Engrain; 

Do.  (browner).* 

*  Azo  triple  dye. 

This  would  in  itself  point  to  the  fact  that  the  compounds 
produced  are  not  identical,  or  at  least  tend  to  show  that 
such  is  the  case,  and  adds  strength  to  the  general  argument. 


8 

■ 

, 

o 

A 

1 

-"' 

-! 

- 

- 

' 

y 

, 

f  ' 

-H 

— 

7 

l 

) 

1 

) 

0 

) 

1 

l 

:- 

» 

01 

Time  of  boiling  out. 

A.  and  D.    Prim,  and  CH5.OH. 

B.  and  E.    Prim,  and  Cf,H5NHj 

C.  Primuline. 

F.  and  G.    C«H, .  NHj  (azo  triple) . 


■~T 

_: 

3  5 
3 

' 

*"    F- 

= 

, 

.i     — 

t; 

..- 

£     - 

-  _ 

-"d  "" 

7*  ^^^ 

**■" 

u 

' 

-.  .. 

J 

, 

-r— 

—  ---- 

==- 

—  =  —  =  ==  — 

1 

Time  of  boiling  out. 

I.andK.     Prim,  and  Cf,H,(OH)2l'S. 
H.  and  L.    Prim,  and  CfHttNHsJil'S. 
J  Primuline. 


- 

-- 

■"■ 

2 

[ 

-d 

>   - 

1 

g 

.     " 

£     r 

u 

0  s 

^■^1 

^    - 

,^-~ 

7" 

-=----^* 

*    f 

,^ 

.  =  -^ ! 

S>  =E 

'          ^; 

^  " 

7       ,.' 

_    f 

-'/ 

^r 

■• 

» 

Tt  —  —  ^ 

—  — 

"  / 

? 

£ 

10 

>l)                  30 

1) 

. 

A 

1 

.1    ' 

Time  of  boiling  out. 

M.  and  P.    Atlas  Red  R,  and  Ci0H7.  OH/3. 
N.  and  Q.    Prim,  and  C10H7.OHB. 
O.  Primuline. 


1 

" 

s 

*     - 

. 

a  - 

.  ■. 

r 

- 
0    * 

> 

2! 

L 

S  s 

, 

/ 

, 

- 

e 

L_ 

t- 

- 

10  20  SO  40  60 

Time  of  boihng  out. 

R.  andU.    Prim,  and  C^Hj.NH^. 

S.  and  V.     Prim,  and  C6H5NH2(Na,0Os). 

T.  Primuline. 
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-  • 

:PTTTTT~rF 

U            r- 

tu              60               80 

Time  of  boiling  out. 

W.  ami  Z.    Prim. and  i  .  ll,.o  ><  >u.<>n.ri\ 
X.  ami '-'.    XII, on  antl  Prim. 
Y.  Primuline. 


I  not   proposed   in    thii 

10  discuss  the  question  fr a  mathematical  | 

of  view,  liu!  < m  1  v  iii  a  general  way. 

It   «ill  ni    once  be  seen   thai  tl"-  result*  obtaini 
-iri!  arianee    with    any    sii  ..||,i 

that  ease  the  em  res  ft  om  the  ■! i  dyeing 

method  should  coincide  with  the  ingrain  dj  i  I  bu 

is  doi  the  case,  and  it  will  be  further    noticed   thai 
direct  dyeing  results  Bhow  that   the 

ived  than  the  original  primulinc  it  ~ilf .  while  the  ingrain 
dyea  in-  viry  resistant  to  thi  -  aodalkal 

therefore  must   be  taken  t"  '•,■  in  eorol  ome  wai 

or  other,  with  the  fibre  itself.     This  Mill  bi  a  by 

the  following  table,  where  the  results  in  each  case  after 
one  hour's  boiling  :irr  tabulated  and  their  ratio  Bhown. 

It  will  be  noticed  that  the  alcohol 
do  Dot  resist   the  action  of  the  soap  to  anything  like  the 
extent  that  the  amine  compounds  <1<>.     Take,  for  inata 
the  figures  for  resorcinol  and  m-phenylene-diamini 
lively — 1'4  and  l.vi.    These  general  results  will 
all  down  the  column  except  in  th    case  of  0-naphthylamine, 
which  does  uol   give  :i    very  resistant    ingrain  dye  when 
compared  with  the   other  amine   derivatives.      It    might    be 
argued  from  these  general  results  that  fibroin  shows  a  more 
acid  than  basic  reaction,  but  this  point  is  simply  noticed  iu 
passing. 


live. 


I>.  v.loper. 


l'riniuliiie 


0  H   "ii 

<  '..ll.i.oFI),(l-S) 

CH4.OH.COOH(l-2) 

C,0Hr.OHS 

NH..OE  

C„H5.NH, 

C.Hj.XH, 

CHs.NII. 

.  -II,. ...\H,).(1-S)   ... 

C,„H7.NH1fl 

C,„H,.OHS 


"  Ingrain  "  x. 

j   •  Direct" y. 

X 

y 

Remarks. 

0'20 

:» 

i 

0-17 

0'75 

i 
i-i 

11-12 

"■75 

i 

6'2 

0"1S 

0-63 

1 

f-1 

0'08 

0-50 

1 

8-a 

o-io 

0-7" 

t 

7'U 

Azody  ■. 

0-05 

0-lU 

1 

120 

Azo  triple  dye. 

0'07 

0*88 

1 

4t; 

NajCO, 

0-052 

0-80 

i 

IK* 

• 

0-27 

0-70 

1 

a-a 

0-27 

076 

i 

Most  striking,  too,  is  the  result  obtained  with  the  aniline 
azo  triple  dye,  its  resistance  ratio  being  as  1 : 1  ■  7  when  com- 
pared with  the  azo  dye  itself. 

The  results  with  Atlas  Red  R  and  /3-naphthol  do  not 
exhibit  that  fastness  which  should  correspond  with  the  azo 
triple  dye  from  primuline  and  aniline ;  but  it  must  be 
remembered  that  the  dye  is  of  a  phenolic  nature,  and  in  this 
way  perhaps  falls  in  with  the  previous  remarks.  Thus, 
without  any  evidence  to  the  contrary,  we  may  take  it  for 
granted  that  the  relative  fastness  depends  more  on  the 
phenolic  or  basic  nature  of  the  dye  than  on  the  internal 
structure  of  the  dye  molecule.  These  remarks  of  course 
only  apply  to  primuline  dyes,  but  will  probably  be  found  to 
be  true  for  all  similar  bodies. 

Some  azo  dyes  cannot  be  developed  on  silk.  Take,  for 
instance,  the  dye  produced  from  /3-naphthol  sulphonic  acid 
(«"  R  salt ")  and  diazotised  primuline. 

According  to  the  general  law  of  osmosis  as  previously 
mentioned,  this  difference  can  hardly  be  due  to  difference 


in  diffusion  of  the  developers,  as  has  been  suggested,  "  for 
quantities  of  substances  (dissolved)  which  are  in  thi 

of  the  atomic  molecular  weights  of  the  substances,  exert 
equal  pressure  at  equal  temperatures."  I  have  come  t"  the 
conclusion  that  the  phenomenon  is  due  rather  to  a  compound 
being  formed  by  the  diazo  compound  with  the  silk  itself, 
which  the  "  R  salt  "  is  unable  to  decompose. 

The  resistance  of  primuline  itself  (as  seen  by  the  curve) 
against  soap  is,  as  a  matter  of  fact,  greater  than  the 
tanccs  of  many  of  the  azo  dyes   themselves,  and  this  partly 
corroborates  this  suggestion. 

When  this  silk  is  dyed  in  the  first  place  with  primuline, 
we  may  take  it  for  granted  that  a  combination  tak<  - 
between  the  primuline  base  and  the  fibroin  ;  then  on  diazo- 
tisim:.  the  primuline  is  diazotised,  and  perhaps  partly 
combines  w-ith  the  silk  again,  and  then  the  developer,  if 
powerful  enough,  will  form  the  dye.  It  is  hardly  p 
that  this  truly  represents  the  reaction,  but  it  may  help  to  give 
an  idea  as  to  what   might  take  place  when  the  colour  is 
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produced  in  the  fibre  ; — one  has  a  soluble  dye  ou  the  one 
hand  and  a  fibre  on  the  other.  There  must  either  be  a 
chemical  combination  or  simply  a  mechanical  action,  such 
a<  the  v  iihdrawicg  of  alkaloids  from  aqueous  solution  by 
ether. 

If  we  accept  the  latter  statement  as  representing  the  true 
state  of  affairs,  we  are  faee  to  face  with  the  fact,  fully 
established  in  this  paper,  that  when  the  dye  is  presented  to 
the  fibre  under  different  circumstances,  totally  different 
results  are  obtained.  I  can  see  nothing  for  it  but  to  fall 
back  on  the  chemical  theory  and  believe  that  this  with 
modifications,  supplemented  by  a  theory  of  osmosis,  will 
most  truly  represent  the  action  that  goes  on  when  azo  dyes, 
such  as  primuline,  arc  dyed  "  ingrain." 

False  Zero. — It  was  necessary  to  allow  for  the  amount 
of  dye  that  would  still  remain  on  the  fibre  when  an  equili- 
brium was  established  between  the  dye  solution  and  the 
silk.  In  order  to  estimate  this,  1-grm.  samples  were  dyed 
in  500  cc.  of  0'4  per  cent,  soap  solution  containing  1  per 
cent,  of  the  dye  in  question.  The  dyeing  was  continued  for 
an  hour;  the  silk  was  then  removed  from  the  dye-bath, 
thoroughly  washed,  and  passed  through  acetic  acid.  After 
drying  the  percentage  of  dye  on  the  fibre  was  estimated  by 
comparison.  Of  course  the  ratio  of  the  quantity  of  solution 
to  dye  would  greatly  influence  the  result,  and  with  a  much 
larger  quantity  of  the  former  would  more  nearly  approach 
the  true  zero  (100  per  cent.). 

The  results  obtained  by  dyeing  as  above  were  as 
follows : — 


Dye. 

Per  Cent,  of  Dye  taken 
up  by  Fibre. 

rrimuline  and  CsH5.OH 

0-18 

Diag.  1. 

„    CAXH, 

0-19 

„    CBUtNHj). 

li-ll 

Diaj?.  a. 

„    /JCi0H7.OH  

0-12 

Mag.  S. 

„    C6H,.COOH.OH 

o-ii 

Din?.  .5. 

In  conclusion,  I  would  point  out,  that  the  above  results 
tend  to  connect  up  a  link  in  the  chain  of  a  mecbanico- 
chemical  theory  of  dyeing — that  is,  a  theory  that  depends 
primarily  on  a  diffusion  process  obeying  a  modified  form 
of  the  general  laws  of  osmosis,  supplemented  in  some 
cases,  if  not  all,  by  a  chemical,  or  series  of  chemical, 
reactions  between  the  fibre  and  the  dye.  Whether  this 
can  be  brought  under  the  term  "  solid  solution,"  even  in 
its  widest  terms,  is  extremely  doubtful,  for  one  must  then 
acknowledge  that  the  "  solubility "  (?)  of  the  dye  dyed 
"  direct  "  is  greatly  altered  when  dyed  "  ingrain." 


Discussion. 

Mr.  A.  G.  Green  said  they  were  much  indebted  to 
Mr.  Dreaper  for  the  careful  quantitative  study  of  the  dyeing 
affinities  of  the  ingrain  colours,  because  it  was  only  by  the 
quantitative  study  of  matters  of  this  kind  that  any  satis- 
factory theory  of  dyeing  could  be  arrived  at.  The  fact  that 
the  fastness  of  the  ingrain  colours  formed  upon  fibres  was 
immensely  greater  than  the  fastness  of  those  same  colours 
when  made  separately  and  then  applied  to  the  fibre,  he  had 
noticed  many  years  ago.  He  had  been  rather  inclined  to 
favour  a  mechanical  explanation.  When  an  azo  colour  was 
built  up  in  a  fibre,  one  might  suppose  that  the  pores  of  the 
fibre  were  only  sufficiently  large  to  accommodate  the 
primuline  molecules  or  aggregate  of  molecules,  and  were 
tolerably  completely  filled  up ;  then  if  you  converted  the 
primuline  into  an  azo  colour  the  molecules  were  greatly 
increased  in  size,  and  consequently  had  a  greater  difficulty 
in  getting  out  when  the  cottou  was  boiled  in  a  soap  solution. 
It  was  quite  possible,  however,  that  the  question  was  a 
chemical  one.  Mr.  Dreaper'e  experiments  only  applied  to 
silk,  but  exactly  the  same  thing  was  found  in  the  case  of 
cotton.  Many  of  these  colours  when  made  separately  had 
a  certain  affinity  for  cotton  fibre  ;  for  instance,  that   derived 


from  metaphenylene  diamine ;  whilst  in  other  cases,  e.g.,  the 
colour  from  betanaphthol,  the  affinity  was  very  small.  If 
the  same  colour  were  applied  to  cotton  "  direct "  and 
"  ingrain,"  it  was  always  found  that  the  ingrain  colour 
resisted  the  action  of  boiling  soap  to  a  far  greater  extent 
than  the  colour  applied  direct.  There  was  a  good  deal  of 
evidence  to  show  that  primuline  on  the  fibre  was  really  in  a 
state  of  chemical  combination ;  for  instance,  take  the 
Bensitiveness  of  diazotised  primuline  on  the  fibre  to  light. 
If  diazo-primuline  were  made  separately  and  then  applied 
to  the  fibre,  it  was  very  stable  to  light  and  was  hardly 
affected  at  all.  If  you  took  two  pieces  of  cotton,  one  dyed 
with  primuline,  and  then  diazotised  the  otiier,  to  which  the 
same  quantity  of  finely-divided  diazotised  primuline  had 
been  mechanically  applied,  the  first  would  be  completely 
decomposed  on  exposure  to  sunshine  in  a  few  minutes, 
whereas  the  other  would  remain  completely  unchanged  for 
some  hours,  showing  there  was  a  considerable  difference  in 
chemical  properties  in  the  diazotised  primuline  when  formed 
on  the  fibre,  and  when  formed  in  a  separate  condition.  The 
behaviour  of  dehydrothiotoluidine  sulphonic  acid,  the  com- 
pound from  which  primuline  was  derived,  was  very  curious. 
It  differed  from  primuline  in  having  no  affinity  for  cotton, 
and  was  colourless,  whereas  primuline  was  yellow.  But  it 
would  dye  silk  in  the  same  way  as  primuline,  that  is  to  say, 
the  silk  would  take  it  up,  although  without  being  coloured ; 
this  colourless  silk  could  be  developed  just  as  if  dyed  with 
primuline,  giving  very  similar  ingrain  colours.  This  was 
the  only  case  which  he  had  yet  met  with  of  a  "  colourless 
dye,"  if  he  might  use  the  expression  ;  that  is,  of  a  colourless 
substance  possessing  dyeing  affinity.  He  had  tried  the 
sulphonic  acids  of  a  great  number  of  phenols  and  amines, 
but  had  never  found  any  possessing  an  affinity  for  animal  or 
vegetable  fibres. 

Mr.  F.  Eveushed  asked  how  Mr.  Dreaper  estimated  the 
quantity  of  colour  removed  from  the  fibres,  and  how  long  it 
was  necessary  to  diazotise  these  silks.  Also  in  some  cases 
where  the  silk  was  dyed  with  primuline  and  afterwards 
developed,  might  not  some  of  the  colour  attributed  to  the 
primuline  be  due  to  what  one  might  call  the  silk  colour,  e.g., 
that  formed  from  silk  itself  ? 

The  Chairman  said  that  of  the  dyeing  of  fabrics  he 
knew  little  or  nothing,  but  he  should  like  to  ask  Mr.  Dreaper 
if  there  was  anything  to  show  whether  ingrain  colours  had 
their  additional  fastness  by  reason  of  a  combination  between 
the  material  of  the  fibre  and  the  colour,  or  whether  it  was 
simply  that  the  colouring  matter  was  formed  inside  the 
fibre,  and  therefore  enclosed.  Many  substances  apparently 
could  only  with  great  difficulty  be  washed  out  from  a 
fibrous  matter  such  as  cotton  fibre,  simply  because  they 
require  a  very  long  time.  The  soluble  substances  thus 
enclosed  only  passed  out  by  a  process  of  dialysis,  and  that 
required  time,  whereas  if  they  were  external  they  were 
readily  washed  out. 

Mr.  Dreaper,  in  reply  to  Mr.  Evershed,  said  that  the 
pieces  of  silk  after  about  a  quarter  of  an  hour  showed  a 
distinct  yellow  tinge.  His  idea  was  that  primuline  might 
fill  up  the  pores  of  the  fibre,  and  the  azo  dye  formed  from  it 
might  occupy  more  space  and  be  held  in  the  pores  in  the 
same  way  that  alizarin  dyes  were  supposed  to  be  fixed  on 
the  fibre.  He  did  not  see  how  this  could  be  the  case,  because 
the  dye  itself  was  soluble  in  alkali,  and  would  at  once  be 
dissolved,  and  then  it  would  only  be  a  matter  of  exosmosis, 
or  of  the  dye  diffusing  out  of  the  fibre. 

Mr.  Green  said  the  larger  the  molecules  were,  the  faster 
the  colour  was.  Mr.  Dreaper's  numbers  for  the  azo  triple 
base  seemed  to  bear  out  his  idea. 

Mr.  Dreaper  suggested  that  might  be  because  it  was 
more  basic,  the  aniline  curve  being  faster  than  the  phenol 
one.  Ii  tin  dye  were  not  in  combination  with  the  fibre  it 
would  immediately  go  into  solution  when  boiled  with  alkaline 
soap,  and  then  more  or  les>  rapidly  leave  the  fibre.  He  had 
noted  the  rate  at  which   these  developers  diffused  into  the 
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:  thej  diil  not  take  longer  than  live  minutes,  judging 
,1  which  the  colours  developed.     It  was  the 
odium  carbonate  whioh  diffused  into  the  fibre,  that 
I  govern  the  rat,  ol  loa«  in  oolour,  supposing  that  the 
uas  mechanically   held  in   the  fibre.     He    queatii 
ther,  in  the  ca»e  of  silk,  il  could  1><-  raid  to  contain 
l„,i  ore  like  a  lolidrod;   it  was  not  like  cotton 

1.     There  were  no  internal  cavities.     It  was  not  likely 
th. u  th,- silk  oolour  formed  on  the  tiluv  would  materially 
interfere  with  il"'  primuline  result,  for  the  length  of  time 
that  the  silk  was  in  the  nitrous  acid  would  no)   be  sufficient 
to  diaxotiae  the  Bbro.     The  i  'hairman  had  also  put  a  ques- 
lion  whether  the  ingrain  colour  »•  in  combination  or  was 
limplj  inside  the  fibre.     As   far  as  he  had  gone,  a   micro- 
tamination  showed  no  difference  in  the  tiluv  ;  and 
from  Knecht's,  Vignon's,  and   other  workers'   results,  one 
would  imagine  the  oolour  must   be  in  combination  with  the 
Undoubted!}  if  one  dyed  silk  with  a  liasic  salt,  and 
had  the  las,-  going  on  to  the  fibre  ami  the  aoi.l  left  in 
tion.it  must   be,  as  Kuecht  sai.l.  a  chemical  reaction, 
us,-  the  dye  Ball  itself  "as  split  up.     Primuline  was 
much  the  same  kind  of  bodj .  and  one  might  get  the  primu- 
line base  combining  with  the  fibroin   and  sulphonic  acid 
remaining  in  solution. 

Mr.  Gum  sai,l  that  could  not  be  the  case:  primuline 
a  sulphonic  acid  of  the  primuline  base,  not  a  sulphate. 
Moreover,  as  regards  the  possible  greater  basicity  of  the 
azo  triple  base,  he  thought  that  would  not  be  so,  since  tin- 
proportion  of  the  amido-group  to  the  rest  of  the  group  was 
actually  smaller.  With  regard  to  solution  on  boiling  with 
alkaline  soap,  he  would  remind  the  author  of  the  paper  that 
the  dyestuff  was  enclosed  in  a  tihr.-,  through  which  it  had 
to  diffuse.  In  the  ease  of  the  developer,  beta-naphthol,  the 
molecular  weight  was  L43  only,  whereas  the  primuline 
molecule  was  500  or  600.  The  molecular  weight  of  priiuu- 
line  azo-beta-naphthol  would  be  somewhere  about  TOO.  He 
thought  silk  might  have  internal  cavities,  though  small 
ones. 

Mr.  Drbapbb  said  the  primuline  curve  on  the  diagram 
showed  that  that  body  had  greater  affinity  for  the  fibre  than 
many  of  the  azo  dyes  derived  from  it.  If  dyed  "  direct  "  it 
was  simply  a  matter  of  diffusion.  According  to  the  mole- 
cular weight,  it  would  diffuse  more  readily  than  the  azo 
triple  bases.  If  the  primuline  were  not  in  combination  in 
some  way  with  the  fibre,  by  the  general  law  of  osmosis 
the  primuline  should  diffuse  out  of  the  fibre  into  the  liquor, 
and  be  boiled  off  to  a  greater  extent  than  the  azo  triple  dye 
dyed  "direct."  This  was  not  the  ease  :  in  fact,  the  primuliDe 
was  much  more  resistant  than  the  azo  triple  dye. 

Mr.  Gkf.f.x  thought  Mr.  Dreaper's  explanation  could  not 
hold  true,  because  it  would  not  apply  to  cotton,  and  he  had 
observed  exactly  the  same  results  working  qualitatively  in 
that  case  as  had  been  described.  The  fastness  of  primuline 
on  cotton  was  intermediate  between  the  fastness  of  the  ingrain 
colour  made  from  it  and  the  same  colour  made  separately 
and  then  applied.  He  was  not  prepared  to  explain  it.  It 
appeared  to  him  very  difficult  to  rind  a  chemical  theory  of 
dyeing  which  w ould  include  the  dyeing  of  cotton. 

Mr.  Dbxapkb  said  cotton  was  not  an  amido  compound, 
and  must  be  taken  separately  when  considering  the  general 
theory  of  dyeing. 
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MR.    FERCT    BATESOX    IX    THE    I  IHIR. 


TIIK  MANUFACTURE  OF  STRAW  CELLULOSE. 


BV    .TAMES    BEVERIDGE. 


The  manufacture  of  cellulose  or  paper  pulp  from  the  various 
kinds   of   straw  is   so    well    known    to    experienced    paper- 
ruakers  that    it    is  probably  difficult   to  mention  anything 
specially  new    in   dealing  with   such  a  subject.      This  state- 
ment may  also  be  made  in   regard  to  other   fibrous  plants 
besides  straw,  and  it  may  be  deemed  unnecessary  by  - 
that  one  should   occupy   the  time  of  our  Society  on  such  a 
trite  subject.     The  manufacture  as   a  whole   is,    however, 
unquestionably    a     difficult   one,    and    there    are    certain 
problems  associated  with  it   which  are  of  great  importance 
to    pulp   and    paper-makers,    and   certainly  of  more   than 
»  interest  to  the  technical  chemist. 
Straw  has  been  used  for  paper-making   from  very  early 
times.     It    is  said  that    the    Chinese   manufactured    paper 
from    rice-straw    before     the    Christian    era.       1  his    art 
originating  with  them  gradually  extended  to  Kurope  through 
Spain,  Germany,  France,   Holland,   and  finally  to  England. 
The  rapid  development  of  the  industrial  resources  of  Rut 
at  the   beginning  of  this  century,   and   our  ever  increa- 
social  requirements  demanding  the  extension  of  our  pa] 
industry,  told  heavily  on  the  supply  of  rags,  and   gavi 
great    impetus   to   the   manufacture    of  paper   pulp   from 
fibrous  plants.     The   scarcity  of  rags  to  meet  these  req 
ments  not  unnaturally  caused  paper  makers  to  turn  their 
attention  to  straw,  because  of   its  universal  distribution  and 
abundant   supply.      The   invention,    too.    of  a   method   of 
manufacturing    a    comparatively    cheap    and   inexhaustible 
supply   of  alkaline  soda   products   from    common    salt    by 
Lcblanc  practically  placed  the  chemical  treatment  of  straw 
— as  indeed  all  other  fibrous  plants — on  a  sound  manufac- 
turing basis.     Since  that  period  and  the  rise   of  the  alkali 
industry  in  England,  the  inventions  of  Weldon  and  Deacon 
relating  to  the  manufacture  of  cheap  chlorine  have  added 
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much  to  the  development  of  the  straw  pulp  industry. 
Indeed,  it  may  lie  said  with  perfeet  truth  that  the  success 
of  this  manufacture  to-day  fluctuates  with  the  market  value 
of  soda  and  bleaching  powder. 

There  are  two  kinds  of  pulp  made  from  straw,  viz. 
straw  pulp  proper,  and  what  may  be  more  correctly  termed 
straw  cellulose.  The  former  is  made  by  steeping  the 
straw,  or  boiling  it  under  pressure,  with  milk  of  lime  until 
it  is  thoroughly  softened,  after  which  it  is  washed  and 
"Tound  with  suitable  machinery  and  manufactured  into  a 
cheap  quality  of  wrapping  paper.  This  method  is  employed 
extensively  in  France  and  other  countries  of  the  continent 
where  there  is  a  demand  for  such  papers,  but,  so  far  as  I 
am  aware,  is  not  used  in  Kngland  to  any  great  extent, 
excepting  probably  in  the  manufacture  of  strawboards. 

Although  the  subject  of  this  paper  has  nothing  to  do 
with  this  kind  of  straw  palp,  yet  it  may  be  mentioned 
incidentally  that  the  chemical  action  of  the  milk  of  lime  on 
the  incrusting  materials  surrounding  the  straw  fibre  is  not  a 
vi<rorous  one.  These  incrusting  materials  are  not  com- 
pletely, nor  indeed  to  a  great  extent,  separated  from  the 
cellulose.  The  mineral  matter  remains  in  the  product 
practically  untouched,  and  if  any  less  quantity  than  that 
corresponding  to  the  percentage  in  the  original  straw 
operated  upon  exists  in  the  prepared  pulp,  it  is  due  rather 
to  the  washing  after  digesting  than  to  auy  solvent  action  of 
the  milk  of  lime.  The  milk  of  lime,  under  certain  con- 
ditions, has  a  bleaching  action  on  the  straw.  It  neutralises 
the  organic  acids  usually  formed  when  fibrous  plants  are 
heated  for  any  length  of  time  in  presence  of  water.  The 
yield  of  pulp  obtained  by  such  a  treatment  amounts  to  from 
75  to  85  per  cent.  The  papers  produced  from  this  pulp 
are  of  a  very  poor  quality,  and  wholly  used  for  packing 
purposes.  They  are  hard,  brittle,  and  possess  a  low  tensile 
strength. 

The  preparation  of  pure  cellulose  from  straw  is  a  very 
different  manufacture,  and  involves  a  cycle  of  operations, 
each  one  of  which  requires  the  most  careful  supervision. 
The  product  is  used  for  the  production  of  papers  of  first- 
class  quality,  fine  and  medium  writings,  for  example,  and 
must  be  well  prepared,  and  as  free  from  dirt  as  it  is  possible 
to  get  it.  It  is  therefore  necessary  that  cleanliness  be 
observed  in  every  department,  and  that  the  straw  itself  and 
the  water  used  for  washing,  &c.  he  subjected  to  a  preli- 
minary purification  as  necessity  may  require  before  they 
enter  the  mill.  It  will  only  be  necessary  for  me  to  touch 
lightly  upon  a  series  of  operations  through  which  the 
straw  passes,  and  in  order  to  make  the  whole  subject 
plain,  I  will  subdivide  it  into  the  following  divisions : — 

I. — Straws.     Their  composition,  nature,  &c. 

II. — Manufacturing  operations — 
(n.)  Cleaning,  cutting,  and  dusting. 
(&.)  Digesting  the  straw  in  caustic  soda  lye. 
(c.)  Washing,  breaking,  purifying,  and  bleaching. 

HI. — General  data  re  (a)  yield,  (o")  bleach,  (c)   loss 
soda,  &c. 
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IV. — Fuel  and  mechanical  power  required  to  produce  a 
ton  of  straw  cellulose. 

I. — Straws  :  tluir  Nature  and  Composition. 

The  straws  usually  employed  for  the  preparation  of 
cellulose  are  those  obtained  from  the  cereals,  oat,  wheat, 
rye  and  barley.  In  some  parts  of  the  continent  maize 
straw  has  also  been  used,  but  I  understand  with  only 
moderate  success,  as  it  yields  a  somewhat  coarse  fibre. 
Xext  to  wood,  oat,  wheat,  rye,  and  barley  straws  are  the 
most  universally  distributed  fibrous  plants,  known  as 
sources  of  paper  pulp.  In  point  of  cheapness  they  also 
rank  next  to  wood,  which  is  recognised  as  the  cheapest 
source  of  cellulose  at  present  known  in  this  country.  The 
physical  character  and  composition,  especially  with  regard 
to  their  ash  contents,  vary  enormously.  This  is  not  only 
true  of  the  different  kinds  of  straw,  but  also  of  the  same 
variety,  and  seems  to  depend  upon  the  district  or  country 
in  which  they  are  grown.  Probably  the  soil  has  influences 
on  the  composition  of  the  ash  as  well. 

The  fibres  contained  in  these  straws  are  loosely  bound 
together  by  resinous  and  intercellular  matter,  which  is 
easily  dissolved  by  caustic  soda,  and  subsequently  separated 
by  washing.  Thus  isolated  they  are  soft,  flocculent,  and 
admirably  adapted  for  use  in  the  manufacture  of  high-class 
writing  papers.  They  differ  slightly  from  one  another  in 
their  paper-making  qualities  ;  the  fibres  from  barley  straw, 
for  example,  differing  from  those  of  oat,  wheat,  and  rye  in 
length,  breadth,  and  general  physical  character.  This 
difference  is  very  noticeable  when  the  pulp  from  each  of 
these  straws  is  separately  brought  forward  in  the  mill.  It 
is  not  very  difficult  to  classify  the  straws  according  to  the 
nature  of  the  fibre  or  cellulose  they  yield,  although  such  a 
classification  as  I  am  about  to  attempt  is  true  only  locally. 
My  experience  being  confined  to  Dutch  straws,  the  follow- 
ing bears  directly  on  them  : — 

Barley  slraiD  yields  a  short,  very  soft  fibre  of  low  felting 
power.  The  knots  and  husks  are  soft,  and  in  consequence 
this  kind  of  straw  is  easily  digested. 

Oat  straw  is  usually  somewhat  harder;  the  knots  and 
husks  are  more  difficult  to  digest.  The  fibres  it  yields  are 
comparatively  long,  soft,  and  of  medium  felting  power. 

Wheat  and  rye  straw  are,  according  to  my  experience, 
closely  allied.  They  both  yield  long  fibres  of  good  felting 
power,  and  are  the  most  valuable  as  sources  of  cellulose. 
Rye  straw  in  particular  yields  cellulose  of  excellent 
quality,  and  as  it  usually  contains  a  comparatively  small 
quantity  of  mineral  matter,  it  is  soft  and  easily  digested. 

The  classification  of  these  particular  straws  grown  in 
other  countries  would  doubtless  be  different,  because  the 
amount  of  ash  they  contain  controls  to  a  large  extent  the 
facility  with  which  they  are  converted  into  cellulose. 

The  composition  of  these  straws,  according  to  Miiller,  an 
oft  quoted  authority,  also  varies  enormously.  His  analyses, 
which  I  reproduce,  plainly  shows  this:  — 


Composition  of 

Straws  (Muller). 

|    "Winter  Rye. 

Winter  Wheat. 

Summer  Barley. 

Winter  Barley. 

Per  Cent. 
MS 

82-5 

3'2 

Per  Cent. 
U-3 

80-2 

5-5 

Per  Cent. 
14-3 

79-7 

Per  Cent. 
U-3 

80-2 

5-3 

Per  Cent. 
14-3 

80-7 

5-0 

1-3 
1-3 

25-7 

1-5 
2-0 
28-7 
48-0 

1-4 
3-0 
31 -S 
43-0 

1-4 
2-0 
28-4 
48-4 

2-0 

Nitrogenous  bodies 

2-5 
36-2 

5f0 

40-0 

— 

•Per  cent,  air  dry  cellulose  on  air  dry  straw  . . 

63"  0 

oo-o 

56-0 
33-3 

50 '1 

47 '7 

56-4 
53-7 

46'6 

44-4 

*  Air  dry  cellulose  containing  10  per  cent,  of  moisture.    Air  dry  straw  containing  14-S  percent,  of  moisture. 
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plants  by  the 
ni.-.i  tedious  pn 

-  difficult  i"  perform  with  accuracy  in  the  la 

In  my  opinion  it  U  uncertain,  and  requires  experience  and 

,!„.  ,  •   care  in   .ir.kr  to  obtain  concordant 

or  pulp  m  ikers  will  bel  eve  that  the 

I   by   him   in   some  of  tin' 

impl<  -  really  represents  the  truth.     Some  of  them, 

we  unquestlon- 

annot   be  ,,u> 

to  which  they  relate.     Although  it   is  im- 

l»n  a  definite  per.  I     ;  ■  any 

ictieal   manufacturing  yields  are 

stanl   and"  it   is    very   probable   that  MQller  has 

included  other  organic  matt<  rs  closely  allied  to  cellulose  in 

given  under  this  heading  in  his  table. 

-   re. (iiired    for  quickly 

lilable  for  papennakingin  fibrous 

lj  one  thai  will  I  "rate  and  yield 

ndieating  the  yield  it  is  possible  to  get 


in  manufacturing  pra 

aqueous  solutioi 

it    moderately  high   > 

satisfactory  reraltt  than  MtUler't 
it  for  many  years  for  asccrtainii 

Bbrous  plant  iper 

i   known  weigh!  of   the  plan) 
an  aqui  "i-  soluf  la.  lime  or  magi 

and  after  washing,  bleaching,  and  drying,  making  an  a! 

for  the  mineral  matter  id  the  pulp,  lb 
cellulose  may   be  readily  calculated 
results  invariably  much  lower  than   v  ■  ires,  and 

very  closely  resembling  manufacturing  yields,  an  I  then 
I  be'  -.-iiis  the  cellulose  ■>•■  ailable 

papermaking  purpos.  of  the  results  obtained  by 

this  method  are  the  following,  viz.  : — 


COKPOBI  M. 'N    01     STBtWS. 
(By  the  method  of  digesting  in  bi-sulphite  of  soda.) 


French  Z 


Pei  ■ 

»-8 

ash ""- 

11 

Organic  matter  other  than  cellulose +t'4 


i . dry  cellulose  on  dry  straw 

•Per  cent  of  air  dry  cellulose  on  air  dry  straw 

-raw 

Owts.  straw  to  produce  1  ton  of  air  dry  cellu 

(  silica  from  1  ton  of  air  dry  cellulose 

Owts.  of  80  per  cent,  alkali  i  Xa-O)  required  to  form 
th  the  total  silica. 


Dutch 
Ijpolden. 


Dutch  Oat. 


Dutch  Rye.    Dutch  I 


PerCent.         Per  Cent.         P 
12-5  11  "2 


Hi; 


36*4 
48*6 


C  10 

6*84 

1".' 

47*8 

2-15 

1 

5-11 

I'- 
ll 3 

-8*3 


ii -o 


34*1 
W7 


lWO 

100-0 

100-0 

ioo-o 

ioo-o 

H'S 

jr.; 

IS-0 

ll'T 

we 

n*» 

87*8 

2*35 

8-08 

■»:■•.. 

43-6 

02'  7 

2*  66 

1-12 

i-oa 

♦•38 

102 

1*86 

*  Air  drv  cellulose  containinc  10  !>er  cent,  of  moisture.    Air  dry  straw  containing  moisture  as  shown  above. 


It  will  be  noticed,  in  both  of  these  tables  of  analyses 
that  the  percentage  of  oven  dry  cellulose  in  the  oven  dry- 
straw  has  been  calculated  in  each  case  for  comparison,  and 
that  the  descending  order  in  which  the  straws  indicated 
yield  in  mv  own  table  -  -  '■  ws,  via.  t—tye,  oat,  wheat 
(average),  and  riually  barley.  On  the  other  hand,  the 
order,  according  to  Mailer's  table,  is  different :  rye,  wheat, 
barley,  and  oat.  If  the  results  from  both  tables  be  compared, 
the  difference  between  the  percentages  given  for  each  class 
of  straw  is  so  great  that,  as  1  have  previously  stated,  the 
experienced  pulp  or  paper-maker  would  decline  to  accept 
Mullcr's  results  as  representing  the  truth.  Of  course,  1 
am  well  aware  that  this  depends  entirely  on  what  one  calls 
•■  cellulose."  If  the  organic  intercellular  matter,  insoluble 
in  ether,  benzol,  and  ammouiaeal  water,  which  binds  the 
individual  fibres  together  in  the  plant  can  be  consider 
cellulose,  then  Mailer's  figures  are  no  doubt  correct.  On 
the  other  hand,  this  intercellular  organic  matter  appears  to 
offer  little  resistance  to  the  solvent  action  of  weak  ca 
alkalies  and  bisulphites,  and  certainly  from  a  paper-maker's 
point  of  view,  cannot    be  considered  as  available  for  his 


II. — Manufaehirimj  Operations. 

(AJ)  Cleaning. — The  straw  as  it  is  brought  from  the 
stacks  or  store  house  is  first  of  all  passed  through  a  machine 
to  thoroughly  open  it ;  or  this  may  be  done  by  hand.  It  is 
then  delivered  or  placed  upon  tables  made  of  wire  gauze, 
5-in.  meshes,  alongside  of  which  girls  stand  whose  duty  it  is 
to  remove  all  weed-  and  other  plants  likely  to  produce  what 
is  known  as  shieve,  in  the  finished  pulp.  From  these  tables 
it  is  elevated  either  automatically  or  by  hand  to  the  cutter, 
which  usually  consists  of  an  ordinary  chaff-cutter  nsc.1  by- 
farmers.  The  straw  i-  fed  continuously  by  an  er 
travelling  belt  through  an  orifice  across  the  face  of  which, 
at  right  angles  to  the  feed,  a  wheel  revolves,  having  one  or 
more  knives  attached  to  its  spokes.  The  length  of  cut  vanes 
from  |  in.  to  li  in.     From  this    the    chaff    I  an 

inclined  j.  .  '"  •'I1<1   in   travelling 

to  the  lower  end  the  bulk  of  the  sand,  husks,  and  fruit  grains 
are  separated.     Although  the  chaff  at  this  stag-  is  tolci 
well  cleaned,  some  manufacturers   prefer  to  give    it  a    final 
dusting,  and  to   do  this   they   employ   a   revolving   sieve, 
through  the  centre   of   which   a    shaft    revolves  at   a  high 
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velocity.  This  shaft  has  pears  studded  along  its  length  at 
equal  intervals,  and  so  placed  as  to  form  a  kind  of  archi- 
mediati  screw.  The  sieve  is  cone  shaped  or  slightly  inclined, 
and  as  In  chaff  travels  forward,  all  loose  dust  i-  separated, 
g  carried  through  the  meshes  by  the  current  of  air 
induced  by  the  revolving  shaft.  It  is  then  stored  in  heaps 
ready  for  the  pulp  boilers. 

The  object  in  subjecting  the  straw  to  such  a  trenchant 
-ysteni  of  cleaning  as  above  indicated  is  to  remove  all  foreign 
weeds,  husk-,  fruit  grains,  and  sand.  This  is  absolutely 
necessary  for  the  production  of  high-class  pulp,  for  it  has 
been  found  by  experience  that  these  impurities  produce  more 
or  le--  unreachable  particles,  and  much  of  the  success 
attained  in  avoiding  these  imperfections  depends  on  the 
completeness  and  care  with  which  the  straw  is  primarily 
ned  before  it  enters  the  pulp  boilers.  The  loss  incurred 
by  cleaning  will  depend  upon  the  quality  of  the  straw,  but  it 
Bhould  not  exceed  ."»  per  cent,  of  the  total  weight  operated  on. 

(iJ.)  Digesting  the  Straw  in  Caustic  Soda  Lye. — The 
boilers  usually  employed  for  doing  this  are  of  the  rotary 
tvpe  — either  cylindrical  or  ispherical.  Very  seldom  are 
upright  stationary  boilers  used.  The  reason  of  this  seems 
to  lie  in  the  necessity  of  keeping  the  mass  within  the  boiler 
in  a  continual  state  of  motion,  so  that  each  particle  of  straw 
will  be  equally  acted  upon  by  the  caustic  lye.  This  cannot 
very  well  be  attained  in  stationary  boilers,  even  with  the 
usual  vomiting  arrangement,  because  the  chaff,  when 
softened  by  the  lye,  sinks  down  into  such  ?.  dense  solid  mass 
as  to  interfere  with  the  free  circulation  of  the  lye  through  it. 

Of  the  two  rotary  boilers  mentioned,  the  spherical  type 
offers  certain  advantages  o\er  the  other.  It  occupies 
relatively  less  floor  space,  is  more  easily  filled  and  emptied, 
and  presents  less  radiating  surface  per  unit  of  capacity. 
These  boilers  are  usually  provided  with  two  manholes,  a 
blow-off  coek,  &c,  and  are  heated  by  steam  injected 
through  the  trunnion.  Motion  is  given  to  them  by  means 
of  worm,  gearing  fixed  to  the  standards  supporting  the 
boiler. 

The  strength  and  volume  of  the  caustic  lye  employed 
necessarily  vary  in  different  mills,  according  to  the  kind  of 
straw  used  and  upon  other  conditions  peculiar  to  the  nature 
of  the  apparatus  in  use,  e.g.,  the  steam  arrangements  of  the 
factory.  Both  are  slightly  modified  when  barley  straw  is 
used  alone,  but  as  in  actual  practice  the  best  results  are 
obtained  by  mixing  the  different  kinds  of  straw  and  keeping 
the  mixture  as  nearly  as  possible  constant,  any  rule  laid 
down  with  respect  to  the  proportion  of  caustic  lye  required 
is  adhered  to  from  day  to  day.  The  actual  quantity  of 
caustic  soda,  reckoned  as  60  per  ceut.  alkali,  also  varies 
slightly  with  differeut  kinds  of  straw,  as  well  as  on  the 
temperature  and  speed  with  which  the  digesting  operation 
is  carried  out.  \Vhere  the  temperature  is  high  and  the 
time  given  for  the  boiling  is  long,  the  caustic  is  reduced  to  a 
minimum. 

The  following  figures,  representing  the  "  charge,"  &2.,  of 
a  straw  pulp  boiler,  is  from  actual  practice: — 

Weight  of  straw  (mixture  of  oat  and  wheat)  4,480  lbs.  '  1"  cwts. 

Gallons  of  caustic  lye 1,610 

Hours  under  steam  pressure 4 

in  pressure  above  at  mosphere 60  per  sq.  in. 

Maximum  temperature  S071  Pah. 

C  ujsTic  Lye. 

Twadtlell l"i 

Total  weight  in  pounds lfi.94". 

Percentage  by  volume  of  Na,0 " 

„  „  „    60 per  cent,  alkali. .         nv.iu; 

Total  GO  per  cent,  caustic  soda  in  pound  ....       872 
Pounds  of  00  per  cent,  caustic  alkali  on  1  cwt.  of  straw  =  B1'8. 

The  operation  of  digestion  is  very  simple.  The  pulp 
boiler  is  filled  as  full  as  possible  with  the  cut  and  cleaned 
chaff  and  the  required  volume  of  caustic  lye  run  in.  The 
manlid  door  is  then  put  on  and  a  small  quantity  of  steam 
admitted,  while  the  boiler  is  made  to  revolve  for  15  minutes 
or  -o  in  order  to  soften  the  straw  and  cause  it  to  Bubside 
to  make  room  for  more.  When  this  is  done  the  lid  is  again 
removed  and  the  vacant  space  within   the  boiler  filled  up 


willi  more  straw.  In  thi.-.  way  the  charge  of  straw  per 
boiler  is  increased  from  15  to  20  per  cent.  When  the 
boiler  is  thus  filled  and  the  manlid  fastened  on,  high 
pressure  steam  is  injected  into  the  charge  through  the 
trunnion,  and  the  pressure  gradually  raised  to  the  desired 
degree.  The  pressure  varies  in  different  mills,  but  as  a 
rub-  it  registers  from  CO  to  90  lbs.  per  square  inch.  This 
pressure  is  reached  after  about  two  hours  steaming,  and  is 
further  maintained  for  4  or  ti  hours.  In  the  meantime  the 
boiler  is  kept  continually  revolving. 

(('. )  Washing,  Breaking,  Purifying,  and  Bleaching  the 
Shaw. — After  the  digesting  operation  has  been  completed, 
the  whole  contents  of  the  boiler  are  emptied  into  a  tank 
placed  beneath  it,  where  the  crude  cellulose  is  washed  with 
hot  water.  It  is  necessary  to  accomplish  this  work  with 
the  least  possible  quantity  of  water  in  order  to  avoid  undue 
dibit  iou  of  the  waste  lye.  The  most  efficient  method  is 
that  of  the  application  of  the  principle  of  displacement  as 
carried  out  in  the  lixiviating  of  ball  soda  in  the  Leblanc 
soda  process.  It  is  possible  in  manufacturing  practice  to 
remove  95  per  cent,  of  the  soda  associated  with  the  boiled 
straw  cellulose  by  this  system  of  washing  with  a  dilution  of 
about  one-third,  that  is  to  say,  the  pulp  can  be  washed  in 
the  tanks  with  a  quantity  of  water,  represented  by  one- 
third  of  the  volume  of  black  lye  associated  with  the  pulp. 
The  weakest  washings  from  these  vats  are  run  to  waste,  as 
it  does  not  pay  to  evaporate  them,  even  although  the  most 
refined  system  of  evaporation  be  used  for  their  concentra- 
tion. 

After  the  bulk  of  the  black  soda  lye  has  been  removed 
in  the  way  described,  the  crude  cellulose  is  allowed  to  drain, 
and  then  conveyed  to  an  apparatus  called  a  "  breaking 
engine,"  in  which  it  is  broken  up  into  pulp. 

In  this  engine  it  is  again  washed  to  remove  the  last  traces 
of  soda ;  and  a  proportion  of  the  intercellular  matter  sur- 
rounding the  fibres  as  well  as  any  dirt  will  pass  away  with 
the  wash  water.  That  part  of  the  intercellular  matter  carried 
away  is  in  a  fine  state  of  division,  and  if  it  be  left  in  the  pulp 
it  is  supposed  to  consume  a  large  quantity  of  bleaching 
powder  in  the  subsequent  bleaching.  As  a  matter  of  fact, 
however,  if  the  straw  be  properly  boiled  in  the  first  instance, 
the  intercellar  matter  has  little  influence  on  the  amount  of 
bleach  required  to  bleach  unit  weight  of  crude  product.  It 
is  possible  to  wash  straw  pulp  in  the  breaking  engine  to 
such  an  extent  as  to  seriously  affect  the  yield  of  pulp,  and 
therefore  the  bulk  of  the  washing  can  be  most  advan- 
tageously done  in  the  tanks. 

The  pulp,  although  now  broken  up,  so  that  the  fibres  are 
separated  from  one  another,  is  not  yet  in  a  tit  state  of  purity 
to  be  bleached.  It  invariably  contains  a  few  unboiled  pieces 
of  straw,  or  possibly  some  unboiled  knots  or  hard  weeds, 
and  it  is  absolutely  necessary  to  separate  these  to  get  a 
clean  product.  In  order,  therefore,  to  cleanse  it,  the  con- 
tents of  the  breaking  engine  are  emptied  into  a  large  tank, 
and  pumped  into  special  purifying  apparatus.  This  appara- 
tus consists  of  a  long  shoot,  called  a  sand-trap,  as  a  rule 
about  200  feet  or  more  in  length,  about  IS  inches  wide,  and 
9  inches  deep,  containing  at  intervals  of  18  inches  or  so, 
cross-boards  about  4  inches  high,  and  inclined  towards  the 
flow  of  the  pulp.  At  the  end  of  this  sand-trap,  a  series  of 
cast-iron  boxes,  called  strainers,  are  placed.  These  strainers 
contain  brass  plates,  having  very  fine  slits  cut  in  them,  and 
it  is  through  these  slits  that  the  individual  fibres  pass,  whilst 
the  rough,  hard,  unboiled  pieces  are  retained.  After  the 
pulp  passes  through  these  slits,  it  is  practically  pure  and 
clean.  The  width  of  slit  of  course  regulates  to  a  certain 
extent  the  degree  of  purification  required. 

The  pulp  before  entering  this  apparatus  is  largely  diluted 
with  water  to  enable  the  particles  of  sand,  dirt,  and  heavy 
wi-.ds  to  subside  as  the  mixture  flows  over  the  submerged 
cross-boards.  Any  impurities  which  pass  the  sand-trap  are 
retained  by  the  strainer  plates. 

It  is  now  necessary  to  remove  the  large  excess  of  water 
from  the  cellulose  before  bleacbinjj,  and  this  is  done  in  a 
variety  of  ways,  one  of  the  best  being  by  means  of  a  machine 
called  a  "  tambour."  This  is  simply  a  skeleton  cone  made 
of  hard  wood  and  covered  inside  with  fine  brass  wire  gauze. 
The  whole  is  mounted  on  a  horizontal  shaft  running  through 
its  centre,  and  as  the  pulp  flows  into  the  narrow  end,  as  it 


is*..)        THE   JOUHNAL   OF   T11K   HlK'IKTY    (IK   <  II KMH'AI,    IMM'STKY. 


revolves,  tin*  watoi  passi  -.  through  tin-  wire  gau  e,  whilst  the 
pulp  is  discharged  from  the  wide  end,  in  a  concentrated 
slate,  into  from  whence  it   is   pumped   into  tlio 

••  poteher." 

The  "  poteher  "  is  constructed  on  the  same  principle  as  the 
•■  breaking  engines,"  but  a-  the  nun.  implies,  is  used  simply 
.is  ^i  mixing  machine.  When  full,  a  certain  volume  of  a 
dear  solution  or  bleaching  powder  is  added,  and  the  stirring 
continued  for  an  hour  or  two,  when  the  whole  charge  is  run 
.. IT  into  large  concrete  tank-,  fitted  with  false  bottoms  of 
perforated  tiles.  In  these  tanks  the  mixture  of  pulp  and 
bleach  liqour  is  allowed  t"  remain  for  12  or  16  hours,  bj 
which  time  the  h\  pochlorite  "ill  be  exhausted,  ami  the  pulp 
of  a  white  colour. 

It  is  only  accessary  to  allow  the  Bpenl  bleach  liquor  to 
drain  away,  by  drawing  a  ping  from  its  seating  in  the  hot  torn 
of  the  tank,  ami  then  remo\  ing  tin-  oellulose  to  another  t .ink, 
where  it  is  mixed  with  clean  water,  and  finally  pumped  on 
to  the  paper  machine,  by  which  it  is  converted  into  a  thick 

sheet  ol  paper,  in  which  stale  it  is  sold. 

The  foregoing  in  effect  embraocs  the  routine  of  this 
manufacture.  The  apparatus,  both  in  arrangement  and 
detail,  is  modified  in  different  mills.  The  operations  are 
simple,  and  require  no  great  skill  to  carry  them  on  success- 
fully, but  the  chemical  problems  involved  in  the  economical 
production  of  Straw  cellulose  are  more  difficult  to  ileal  with, 
ami  I  now  propose  to  touch  upon  tile  most  important  of 
them, 

III.     Yield,  §rc. 

It  lias  always  been  the  aim  of  manufacturers  to  obtain 
the  highest  yield  of  cellulose  from  unit  weight  of  straw, 
anil  to  this  end  various  modifications  of  the  soda  process 
have  been  suggested  ami  worked  on  a  manufacturing  scale. 
A  process  with  this  intent  was  brought  out  some  years  ago 
by  Leunig  and  worked  by  an  English  company,  hut  the 
results  were  very  indifferent.  Caustic  BOda  was  used  to 
remove  the  incrusting  organic  and  mineral  matters  sur- 
rounding the  fibres  substantially  in  the  manner  at.  ive 
described,  but  instead  of  bleaching  with  hypochlorites 
chlorine  gas  was  employed.  This,  as  is  generally  known, 
is  a  costly  and  anything  but  an  easy  process  to  carry  on 
economically  and  free  from  nuisance,  if  not  actual  danger, 
and  it  is  not  surprising  that  the  Leunig  process  proved 
unsatisfactory  from  a  commercial  point  of  view. 

Kroru  what  1  have  previously  stated  it  might  be  inferred 
that  a  sulphite  process  for  the  treatment  of  straw  would 
prove  of  value,  inasmuch  ashy  it  the  maximum  yield  of  pulp 
would  be  obtained  for  the  reasons  already  given — namely, 
that  cellulose  is  less  soluble  in  solutions  of  bisulphites  of 
lime,  soda,  or  magnesia  than  those  of  caustic  soda.  Notwith- 
standing that  this  is  substantially  true  there  are  yet  seri 
defects  attached  to  the  quality  of  the  product  which  lender 
it  practically  worthless  for  use  in  the  manufacture  of  papers 
of  a  high  quality.  This  arises  from  the  fact  that  the  silica 
in  the  straw  remains  untouched  by  the  bisulphite  solutions, 
and  appears  in  the  cellulose  in  a  very  objectionable  form. 
When  such  cellulose  is  converted  into  paper,  the  silica 
appears  upon  the  surface  of  the  sheet  as  small  shining 
scales.  It  is  also  obvious  that  there  is  only  one  available 
method  of  cheaply  removing  this  silica,  which  consists  in 


dissolving  it  out   with  n  m  sk  solul t  caiutii   -  da.     M) 

experiments  in  this  direction  have  proved  that  tl 
.ion. .  and   that   the  cellul  |   by  this  dual   ti 

ment  is  of  first-clam  quality.  Hn  yield  however,  n  nained 
substantially  the  same  as   thai  obtained   i  g  the 

straw  in  caustic  soda  alone.  In  this,  as  in  the  Leunig 
process,  all  organic  substances  readily  soluble  in  weak 
caustic  solutions  are  removi  d. 

verj    interesting  figures  on  the  question   o 
which  I  her.'  reproduce  were  given   in  the  Papier  Zettung 
some  few  years  ago  by   Roth.     I    understand  them   to  be 
the  results  obtained  in  actual  manufacture,  and  as  sm-ii 
are  verj   instructive  to   the   pulp  and  papet  maker.     They 

how  that  the  yield  from  unit  weight  of  straw  \ 
inversely  with  the  quantity  of  caustic  soda  used  for  digest- 
ing, and    that    the   amount  of    bleaching   powder  re.pi  i 
bleach    the    pulp    Varies    directly  with  the  yield.      Asbiu 

the  temperature  (or  pressure),  the  time  used  for  digestion, 
and  the  quality  of  the  straw  with  respect  to  itspercenta 

isi  to  be  kept  practically  constant.  I  have  found  by  a 
long  series  of  experimental  trials  that  the  above  conclusions 

are  strictly  correct. 

These  manufacturing  yields  as  given  by  Both  si 
indicate  that  it  is  possible  to  obtain  50  per  cent,  of  bleat 
cellulose  from  straw,  but  whether  the  pi  responded 

in  quality  to  what  is  found  in  the  market  as  straw  pulp 
-  to  be  very  doubtful.  The  fact  that  7  cwt.  of  bleaching 
powder  were  required  to  bleach  one  ton  of  it  plainly  indii 
that  it  was  of  low  quality  It  is  of  course  possible  to  treat 
straw  with  weak  caustic  solutions,  to  obtain  a  high  yield, 
but  this  product  cannot  be  looked  upon  as  "  straw  pulp  "  ol 
ordinary  quality. 

In  practice,  the  actual  yield  seldom  exceeds  10  percent. 
In  one  pulp  mill  with  w  Inch  I  have  been  connected,  working 
a    mixture    of    oat    and    wheat    straw,    with  lly    a 

small  parcel  of  rye  and  barley,  all  grown  in  Holland,  the 
yield  of  bleached  cellulose  containing  In  per  cent,  of 
moisture  fluctuated  over  a  long  period  between  40  per  cent. 

and   II   per  cent. 

The  bleaching  powder  required  to  bleach  this  air-dry 
pulp  varied  form  IS  to  20  per  cent.  These  results  closely 
correspond  to  those  given  by  Roth  in  the  Austrian   factory. 

Lately  the  so-called  "sulphate  process"  has  been  applied 
in  a  German  factory,  ami  as  the  digesting  fluid  consists 
largely  of  sulphide  of  sodium,  which,  as  might  be  inferred 
from  its  properties,  has  a  less  solvent  action  on  the  cellulose 
than  caustic,  it  is  very  probable  that  the  yield  obtained  in 
this  process  exceeds  that  of  the  caustic  process  pure  and 
simple.  I  am.  however,  unable  <•<  state  definitely  whether 
this  is  so  or  not,  or  what  the  yield  actually  is. 

Passing  now  from  the  question  of  yield,  I  come  to 
another  of  great  importance,  namely,  the  influence  of  the 
quantity  of  silica  in  straws  on  the  loss  of  soda,  and  a  con- 
sideration of  the  methods  for  mitigating  tins  los~.  It  is 
almost  unnecessary  for  me  to  remind  you  that  the  com- 
position and  quantity  of  the  ash  found  in  straws  varies  very 
ly.  The  most  complete  analyses  of  the  a- lies  of  straws, 
which  I  have  been  abb-  to  find,  are  those  published  by 
Wolff  (Ashen  AnaJysen).  The  following  table  embraces 
his  average  results  :  — 


('.IMPOSITION   OF  THE   ASHES    01    STRAWS.       Woi.vi's    "  AgHEN    ANALTE 


Barley  sti-.iw.  average  of  t  analyses. 
CM  ..  ..        s        .,      . 

Rye         ..  ..        :;        ..      . 

Wheal  straw,  one  analysis 


Total 
Mineral 
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ill 
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While  the  straw  is  being  boiled  substantially,  the  whole 
of  the  silica  passes  into  solution  us  silicate  of  soda.  The 
alkali  thus  combined  is  practically  lost  to  the  palp  maker, 
because  it  is  rendered  inactive  for  the  process  of  digestions 

The  quantity  of  alkali  thus  rendered  useless  will  vary,  of 
eourse,  with  the  amount  of  silica  contained  in  that  qfuantity 
j  straw  which  will  produce  one  ton  of  air-dry  bleached 
cellulose  on  the  quantity  of  potash  rendered  soluble,  and 
also  on  the  chemical  constitution  of  the  silicate.  There 
being  an  excess  of  caustic  so<la  always  present,  I  have 
assumed  the  silicate  to  be  a  normal  one,  bavins  the  formula 
S  Sit  ';.  Assuming  this  to  be  correct,  I  have  calculated, 
as  shown  in  Table  II.,  tirst,  the  quantity  of  straw  required 
to  produce  one  ton  of  air-dry  cellulose  ;  second,  the  arnouut 
c  t  silica  contained  in  tins  quantity  of  straw  ;  and  then, 
finally,  the  quantity  of  soda,  reckoned  as  60  per  cent, 
alkali  (Xa.;0).  which  would  combine  with  this  silica. 
Going  a  step  further,  by  way  of  example,  and  assuming 
21  lb.  of  60  per  cent,  caustic  to  lie  the  amount  required  to 
digest  1  cwt.  of  the  Dutch  wheat  straw  (Ijpolden)  above 
given,  the  total  alkali  (Go  per  cent.)  used  to  produce  one 
tou  of  cellulose  is  10 -2U  cwts.,  and  of  this  4  '33  cwts.,  or 
42  per  cent,  would  be  neutralised  by  this  silica.* 

It  is  this  loss  which  increases  the  cost  of  soda  so 
enormously  in  straw  cellulose  works.  Unless  the  silicate 
of  soda  in  the  waste  lyes  or  the  recovered  ash  can  be 
decomposed  in  some  practical  or  economical  way,  or  the 
recovered  ash  sold  as  such,  the  present  highly  efficient 
systems  of  soda  recovery  by  multiple  evaporation,  by  which 
80  per  cent,  of  the  soda  can  he  easily  recovered,  are  of 
little  value  to  the  straw  pulp  maker.  Indeed,  in  most  cases 
where  the  silica  approaches  in  quantity  anything  like  that 
shown  in  the  table,  the  recovered  ash  is  of  little  value  for 
further  use  in  digesting.  For  reasons  formerly  stated,  it  is 
manifest  that  the  most  economical  course  to  follow  is  to 
select  those  straws  only  for  the  manufacture,  which  by 
chemical  test  are  shown  to  contain  the  least  quantity  of 
silica. 

There  are  several  methods,  alike  in  principle,  of  recon- 
verting this  silicate  of  soda  into  available  caustic  alkali. 
The  most  simple  way  consists  in  adding  bicarbonate  of 
soda  to  the  solution  of  the  recovered  ash,  whereby  the 
silicate  is  decomposed,  normal  carbonate  of  soda  being 
formed  with  the  separation  of  free  silica.  The  same 
decomposition  can  be  brought  about  by  pumping  gaseous 
carbonic  acid  through  the  liquor,  but  as  this  gas  is  not 
always  available,  and  the  cost  of  pumping  is  a  serious  item, 
and  "that  the  silica  thus  separated  is  in  a  very  gelatinous 
state,  this  system  is  not  practicable.  Messrs.  Sutherland 
and  Kynaston,  who  took  out  a  patent  some  years  ago  for 
the  use  of  bicarbonate,  claim  to  obtain  the  silica  has  a 
heavy  or  granular  precipitate,  in  which  state  it  can  be 
separated  from  the  carbonate  of  soda  liquor  with  com- 
parative ease.  The  separation  of  the  silica  is  one  of  the 
great  difficulties  of  this  process.  The  use  of  bicarbonate 
serves  the  additional  purpose  of  replacing  the  alkali  which 
is  invariably  mechanically  lost,  but  if  the  quautity  of  silica 
and  the  percentage  amount  of  soda  recovered  are  both 
great  it  can  be  shown  by  a  simple  calculation  that  the 
amount  of  bicarbonate  required  to  effect  the  decomposition, 
abnormally  increases  the  volume  of  the  alkali  liquors  in 
circulation ;  that  is  to  say,  more  bicarbonate  is  used  than 
corresponds  to  the  soda  mechanically  lost. 

The  next  most  important  constituent  of  the  ashes  of 
straws  that  calls  for  particular  attention  is  potash.  While 
silica  is  considered  as  an  impurity  and  of  no  value,  the 
potash,  on  the  other  hand,  might  he  utilised  and  turned  to 
account.  This  probl.-m  is,  however,  as  difficult  to  solve 
as  that  of  getting  rid  of  the  silica  in  the  waste  soda  lyes. 
If  we  refer  to  the  table  of  composition  of  the  ashes  of 
straws,  it  will  be  found  that  the  potash  is  very  considerable 
in  quantity,  that,  in  fact,  it  ranks  next  to  silica  in  this 
particular.  It  appears  highest  in  the  oat  straw,  rye 
coming  next,  then  barley,  and  finally  wheat.  The  oat. 
straw  contains  more  potash  than  silica,  indeed,  2 -38  per 
cent,   of  its  weight.     Assuming,  as   before,  that  49  cwts. 


•  An  allowance  of  course  must  be  made  /or  the  amount  of  potash 
present  in  the  straw  as  abdicate. 


of  this  -traw  will  yield  a  tou  of  bleached  cellulose,  the 
amount  of  potash  which  passes  into  solution  for  this 
quantity  is  1-46  cwts.,  which  represents  nearly  11  cwts. 
of  potash  alum.  The  above  barley  straw  would  yield  a 
very  similar  amount,  whilst  the  rye  and  the  wheat  would 
yield  proportionally  smaller  quantities. 

Some  years  ago  1  made  several  experiments  with  a  view 
to  recover  the  potash  if  possible  in  a  usefnl  state.  The 
separation  of  it  from  the  soda  is  very  difficult,  and  so  far 
as  I  am  aware  can  only  be  accomplished  in  an  imperfect 
way  by  crystallisation.  The  solubility  of  carbonate  of 
potash  being  much  greater  than  that  of  the  corresponding 
soda  salt.  Of  course  it  is  practically  impossible  to  get  the 
potash  by  itself  in  a  comparatively  pure  state  in  this  way, 
and  commercially  it  is  too  much  contaminated  with  soda 
to  be  of  much  value,  excepting  probably  in  the  artificial 
manure  trade.  I  have,  however,  attempted  to  obtain  it  in 
the  form  of  an  alum  by  neutralising  the  alkalies  in  the 
mother  liquors,  after  crystallisation,  with  sulphuric  acid,  and 
then  adding  sulphate  of  alumina  and  further  concentrating 
and  cystallising,  obtaining  a  crop  of  crystals.  These,  how- 
ever, consisted  largely  of  sulphate  of  soda  (Glauber's  salts), 
but  undoubtedly  contained  crystals  of  potash  alum. 

This  method,  the  principle  of  which  was  applied  by 
Newlands  many  years  ago  to  the  recovery  of  potash  from 
sugar  solutions,  would  be  costly  to  carry  out  iu  practice,  as 
it  involves  first  the  separation  of  the  silica  from  the 
recovered  ash  ;  second,  the  separation  of  the  bulk  of  the 
soda  from  the  potash ;  and  finally,  the  purification  of  the 
alum.  On  the  other  hand,  the  advantages  of  being  able 
to  purify  the  waste  lyes,  together  with  the  value  of  the 
potash  recovered  would,  I  dare  say,  allow  of  considerable 
expenditure  iu  dealing  with  the  problem. 


/  V.— Fuel,  yt. 

It  is  always  an  important  addition  to  manufacturing 
experience  to  be  able  to  estimate  from  well-established  data 
the  amount  of  steam  or  coal  consumed  in  carrying  on  any 
manufacture.  The  difficulties  to  be  overcome  in  doing 
this  naturally  depend  on  the  nature  of  the  operations 
to  be  carried  out,  whether  in  fact  heat  is  consumed  in 
bringing  about  chemical  reaction,  or  in  the  geueration  of 
mechanical  force  by  any  of  the  well-known  types  of  steam 
engines  ;  or  in  the  process  of  artificial  drying  or  evapora- 
tion. All  these,  namely,  heat  for — (1)  accelerating 
chemical  reaction  ;  (2)  for  generating  mechanical  power; 
and  (3)  for  dryiug,  are  used  in  the  preparation  of  straw 
cellulose ;  and  the  conditions  of  the  manufacture  being 
well  defined  it  is  a  simple  matter  to  calculate  the  lowest 
amount  of  steam  required  to  perform  the  various  operations 
in  the  different  departments  of  a  straw  pulp  factory.  It  is 
not  my  intention  to  include  in  this  paper  the  various 
formukc  1  employ  to  ascertain  these  items,  as  they  more 
properly  belong  to  another  subject,  but  as  this  paper 
would  be  incomplete  without  reference  to  the  fuel  used  to 
produce  a  ton  of  cellulose,  I  will  simply  state  the  results  I 
have  obtained  by  the  application  of  these  formuhe.  It  will 
be  convenient  to  calculate  the  quantity  of  steam  required 
for  each  operation  and  then  to  total  the  amounts. 

a.  Steam  for  Digesting  the  Straw.  —  It  is  obvious 
enough  that  the  quantity  of  steam  required  to  boil  straw 
depends  upon  the  temperature  at  which  the  digesting 
process  is  conducted,  the  proportion  of  caustic  lye  to  straw 
being  in  nearly  all  cases  about  the  same.  The  higher  the 
pressure  or  temperature  (for  the  one  corresponds  to  the 
other)  the  more  heat  is  required  to  raise  if  to  that 
temperature.  If  therefore,  we  know  the  respective  weights 
and  specific  heats  of  the  caustic  lye,  straw  and  boiler 
(wrought  irou)  it  will  be  easy  to  calculate  the  total  heat 
units  required  to  raise  them  to  the  maximum  temperature, 
and  as  the  heating  is  done  with  high  pressure  steam  it  will 
not  be  difficult  on  the  other  hand  to  calculate  the  weight  of 
steam  that  is  needed  to  impart  this  necessary  amount  of 
heat.  It  is  on  this  principle,  one  which  indeed  is  applicable 
to  a  great  number  of  parallel  cases  and  is  commonly  known, 
that  I  ascertain  the  lowest  amount  of  steam  required  to 
boil  straw. 


,,,,,,.,..,         tin:  .lornwi.  of  tin:  so,  h  n   -i    .111. mi.  m.  immmkv 


l,,  take  tin-  individual  cast  above  quoted  in  which  o 
charge  ui  lOcwta  of  itraw  and  16,945  lbs.  ol  caustic  soda 
lv,.  of  10J  l«  were  boiled  in  a  wrought -iron  boiler 
weighing  7   tons  at  a  maximum   pressure  of  60  lbs.  aha 

atnToephbi 101    1    -  there  were    1,499   lbs   of  steam 

required  to  raise  the  boiler  and  contents  to  301  I.  tins 
weight  of  steam  represents  the  lowest  amount  that  can 
possibly  be  consumed  in  performing  the  work.  By  a 
simple  proportion  sum,  the  .nam  needed  to  digest  49  owto., 
oi  that  quantity  which  produces  n  ton  el  oelluli 

rtained.  It  is  necessar)  to  make  an  allowance  ior  toss 
of  heat  by  radiation  which  invariable  takes  plane,  but  at 
this  ranee  in  different  factories  it  can  onlj  be  properbj 
estimated  bj  direct  investigation.  My  own  experience, 
which  is  somewhat  limited  in  this  particular  manufacture, 
i»  thai  :m  allowance  of  20  per  cent,  is  ample  for  well- 
•naoged  wocks  i»  whioh  the  steam  boilers  ate  in  i 
mity  to  thf  digestors. 

/,    Mechanical  Power.— This  is  usually  generated  by  a 
■team  engine  of  the  simple  condensing,  compound,  or  triple 
msion  type,  and  as  the  steam  consumed  in  the  develop- 
ment  of  one  indicated  horse  power  per  hour  by  each  of 
tnew  ngines  is  generaUy  known,  and  can,  in  anj 

stunated   with  accuracy,  if  the  total  amount  of 

,„,  ...  [in  horse  power  required   to  produce  a  ton 

of  cellulose  be  known,  the  steam  necessary  for  this  depart- 
ment can  be  easily  calculated.  In  well-arranged  works,  I 
from  S  to'Sj  horse  power  per  hour  are  required  per  ton  of 
prdp  per  week.  That  is  to  say,  a  factory  producing  30  tons 
of  air-dry  pulp  per  week  will  require  a  mechanical  power 
equal  to  from  90  to  105  indicated  horse  power  generated 
continuously  throughout  the  week  (144  hours).  Tins  power 
includes  the  cutting  and  dusting,  disintegration  of  the  pulp, 
and  in  fact  is  sufficient  to  drive  the  whole  machinery  of  the 
mill.  Assuming  a  compound  engine  of  modern  construction 
to  be  nsed  for  generating  this  force,  using  say  18  lbs.  of 
steam  per  indicated  horse  power  per  hour,  then  we  have 

90  x  18  x  144  =  tj  -7G  iDS  0f  stcam  per  ton  cellulose. 

c.  Drying.— to  ascertain  by  calculation,  the  amount  of 
steam  to  dry  the  wet  web  of  pulp  is  not  so  simple,  although 
this  ease  is  well  defined  and  can  be  expressed  by  a  formula 
of  very  general  application.  The  wet  web  of  pulp  which 
contains  about  55  per  cent,  of  water,  "i0  per  cent,  of  which 
must  be  driven  off,  is  passed  over  a  series  of  drying  cylinders 
heated  by  steam  of  from  8  to  10  lbs.  pressure.  Having 
regard  to  the  special  circumstances  prevailing  in  such  a 
system  of  drying  it  may  be  fairly  assumed  that  the  water  in 
the  wet  web  is  evaporated  as  steam  of  212*  F.,  and  that 
the  water  condensed  within  the  cylinders  is  ejected  from 
them  at  a  temperature  corresponding  to  the  steam  pressure 
within.  viz.  :  —  8  to  10  lbs.  per  square  inch  above  atmosphere. 
The  steam  condensed  within  the  cylinders  is  a  measure  of  the 
wati  r  evaporated.  If  we  know  the  amount  of  water  to  he 
evaporated  from  the  wet  web  per  ton  of  air-dry  cellulose 
made,  it  is  not  difficult  to  estimate  the  necessary  quantity 
of  steam  to  perform  this  evaporation.  The  water  to  be 
driven  off,  as  above  indicated,  may  be  fairly  taken  at  one 
ton  (2,240  lbs.")  per  ton  of  cellulose,  and  the  quantity  of 
steam  condensed  to  water  of  temperature  240°  F.  (10  lbs. 
steam  pressure)  inside  the  cylinders  to  evaporate  this 
water,  i.e.,  convert  it  into  steam  at  212'  F.  and  under 
atmospheric  pressure,  is  2,647  lbs.  In  this,  as  in  the  first  case 
mentioned,  an  allowance  must  be  made  for  loss  of  heat  by 
radiation.  After  carefully  considering  similar  cases  and 
making  tests,  I  have  come  to  the  conclusion  that  15  per 
cent,  of  the  calculated  quantity  is  sufficiently  large  to  cover 
this  loss,  in  all  cases  where  there  are  few  stoppages  in  the 
drying,  and  where  the  ends  of  the  drying  cylinders  are 
protected  by  non-conducting  materials. 

Collecting  these  results  we  then  have  per  ton  of  cellulose. 

Stenm  for  digesting,  including  loss  of  heat  by  radiation  Lbs. 

■Jo  per  cent 6,613 

Steam  for  developing  the  niccbanic.il  power '.''•'' 

Mcam  for  drying,  including;  allowance  of  15  per  cent.. .  3,<>+l 

Total  steam  required 17,433 


l rert  this  into       .  to  know   h 

much  water  isoi  im  boilers  per  lb 

coal  burnt.     Assuming  this  to  be  "   lbs    water,  the  above 

ol   steam   repn   •  nts  '-'  l  •'.< 
according  to   mj   observations,  is   rather   lower  than  tl 
usually  used  per  ton  of   straw  cellulofC  made,  excluding  the 
coal  usi  d  for  soda  r.  eovi  ■ . .  but  I  venture  to  think  it  fairly 
represents  what  can  be  done,  and  it  ■  d  the 

possibilities  ill  the  hands  Of   pulp  maker-  with  regard  to  the 
economy  of  < 

Die 

Mr.  A.  Smkhiam  said  he  had  been  interested  personally 

In  the  distinctions  which  Mr.  Beveridge  drew  in  regard  to 
the  different  straws  and  tluir  value  to  the  paper-maker,  and 
that  more  particularly  because  in  their  use  for  feeding 
purposes  various  straw.,  had  distinct  values.  He  noticed  in 
the  tables  by  Muller  that  the  percentage  of  cellulose  wa- 
found  to  vary  to  a  very  large  extent,  whereas  with 
Mr.  lteveridge's  estimates  the  percentages  for  bis  practical 
purposes  by  the  bisulphite  te^ts  tor  the  cellulose  were,  if 
not  identical,  very  nearly  so,  in  the  straws  from  the  vari 
sources.  It  had  been  puzzling  him  how  to  account  for 
those  differences.  Doubtless  in  paper-making  a  certain 
quantity  of  the  actual  cellulose  would  be  destroyed,  partly 
in  bleaching,  and  it  might  be  for  those  reasons  that  the 
differences  existed.  He  was  not  aware  what  pn.ee—  Muller 
used  for  th.'  estimation  of  the  cellulose,  but  taking  his 
figures,  and  assuming  for  the  moment  that  Muller  had  used 
a  process  which  he  (Mr.  Smetham)  thought,  was  common 
with  nearly  all  agricultural  chemists,  viz.,  that  of  boiling 
with  2  per  cent,  solution  of  sulphuric  acid,  washing  with 
water,  then  boiling  with  a  2  per  cent,  solution  of  caustic 
potash,  washing  again  with  water,  then_  with  a  dilute  cold 
solution  of  hydrochloric  acid,  and  washing  free  from  acid, 
then  with  alcohol  and  ether,  and  finally  drying.  It  seemed 
difficult  to  believe  that  the  quantity  of  cellulose,  as  stated  hy 
Mr.  Beveridge,  would  really  be  above  that  in  the  table,  the 
more  especially  as  he  noticed  that  the  strength  of  the 
caustic  soda  used  by  the  paper-maker  was  something  under 
one-third  per  cent."  It  was  true  that  the  digestion  wen 
very  much  longer  in  paper-making  than  in  the  laboratory 
(for  half  an  hour)  with  the  caustic  :  in  practice,  according 
to  Mr.  Beveridge'?  tables,  it  went  on  under  pressure  at  a 
temperature  of  307' for  four  hours,  and  possibly  therefore 
there  might  he  gradual  loss.  He  imagined  that  the  pr. 
in  the  laboratory  would  have  been  quite  as  drastic  as  the 
process  of  the"  paper-maker,  and  it  was  certain  that 
Muller's  results,  so  far  as  oat-straw  was  concerned,  were 
in  accordance  with  what  was  found  when  the  straw  was 
used  for  feeding  purposes.  The  percentage  of  cellulose  in 
straw  depended  very  largely  on  the  period  of  growth,  and 
it  was  possible  that  the  differences  between  Muller  and 
Mr.  Beveridge  could  be  accounted  for  in  that  manner. 
Certain  it  was  that  the  oat-straw  was  more  valuable  for 
feeding  purposes  than  wheat-straw.  He  would  he  interested 
if  Mr.  °Beveridge  could  throw  some  light  upon  that  differ- 
ence, and  it  would  also  be  interesting  to  him  if  Mr.  Beveridge 
would  sketch  in  a  rough  way  the  process  which  he  used  on 
the  laboratory  scale  for  estimating  the  cellulose  by  the 
bisulphite  test. 

Mr.  Bateso.n  remarked  that  there  was  a  process  brought 
forward  to  add  bicarbonate  of  soda  and  precipita 
Was  that  process  likely  to  pay?  The  table  exhibited 
showed  that  the  percentage  of  cellulose  varied  a  great  deal, 
according  to  the  quantitv  of  caustic  soda  added.  N  ha' 
the  reason  of  this  variation  ?  With  regard  to  the  recovery 
of  potash  in  the  residual  liquors,  would  not  the  pojaf" 
accumulate,  and  was  there  not  a  point  where  it  would  be 
taken  away  advantageously  '1 

Mr  Bevbriih.e  said  the  fact  was  the  laboratory  method 
which  he  had  used  for  estimating  the  cellulose  was  that 
formulated  by  Muller,  and  did  not  involve  the  use  of 
caustic  potash  at  all,  but  was  substantially  that  indicated  in 
the  bodv  of  his  paper— namely,  treating  the  sample  first 
with  water,  then,  after  drying,  with  alcohol  and  benzol,  and 
finally  with  successive  baths  of  ammonia  and  bromine  water, 
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;in  allowance  being  u..ije  for  mineral  matter  in  the  cellulose 
residue.     It  was  therefore  distinct  from    the   method  men- 
tioned by  Mr.  Smetham,  which  included  digesting  the  sample 
iu  a  i?  per  cent,  caustic  potash  solution,  whose  solvent  action 
was  much  greater  than  that  of  ammonia.     It  was  five  years 
ago  since   he  (.Mr.  Beveridge)  tried  Mutter's   method",  and 
he  confessed   he  was  not  so  well  acquainted  now  with  the 
details   as   he  ought   to  be.       He    threw   over    the    process 
that   time   because   he   found   it   did    not   give  him    a 
correct  idea  of  the   amouut  of  cellulose  available  for  paper- 
making,   and,  as   a   manufacturer,  preferred    the    bisulphite 
method  instead.     This  consisted  in  digesting  the  straw  for 
six  or  seven   hours  in  a   bisulphite  of   soda  solution  con- 
taining   about    2-75    per    cent,    total   SO*   about    55   per 
t  o!  which   existed  iu  the  free   state,  the  other  45  per 
t.   being  combined  ;is  mouosulphite.      The  temperature 
employed  corresponded  to  a  steam  pressure  of  60  or  70  lb. 
above  atmosphere.     The  apparatus  he  used   consisted  of  a 
strong  tube  of   antimonial  lead  inserted  in  a  small  wrought- 
iron  boiler  containing  water.     This  boiler,  which  was  heated 
by  gas,  acted  as  a  steam  jacket.     The  sample  and  bisulphite 
solution  were  placed  within  the  antimonial  lead  tube.     While 
managing  a   large  sulphite  wood-pulp  plant  on  the  Thames, 
where   all    the   pulp   boilers  were  stationary,  he  had  used 
another  and    more    convenient  and  reliable  method.     This 
consisted    in    simply  placing  the  sample  of  straw  and  the 
bisulphite  solution  in  a  cylindrical  leaden  dish,  sealing  it  up 
with  the  blow-pipe  excepting  a  small  pin-hole  in  thereover, 
and  placing  it  inside  one  of  the  large  wood-pulp  boilers. 
The  sample  was  "  digested  "  under  the   same  conditions  of 
time  and  temperature  as  the  wood  within  the  boilers.     In 
this   way    he   got  excellent  results.      He   had   varied   the 
percentage  of  SO.,  within  certain  limits,  and  had  found  that 
the   yield  of   cellulose   was  not    affected  by   a  reasonable 
excess  of  SO*  as  bisulphite.     The  percentage  of  S02  must 
not,  however,  be   too   high,   otherwise  he  thought    hydro- 
cellulose  was  formed.     These  results  were   uniformly  "lower 
than  the  percentages  given  by  Miiller,  and  if  the  latter  were 
correct  he  could  not  understand   why  paper-makers  did  not 
get  a  higher  yield  than  40  per  cent,  air-dry  pulp  by  the 
most  careful  manipulation  in  the  factory. 

He  believed  that  some  substance  was"  included  in  Miiller's 
percentages  of  cellulose  as  given  in  the  table  which  could 
not  rank  as  cellulose.  The  fact  that,  in  the  instance  quoted 
by  Roth,  in  which  a  yield  of  50  per  cent,  air-drv  pulp  was 
obtained,  7  cwt.  of  bleaching  powder  were  required  to 
bleach  1  ton  of  this  pulp,  plainly  showed  there  was  some 
substance  present  which  required  inordinate  oxidation.  He 
thought  on  the  whole  Miiller's  results  were  too  high.  The 
percentage  of  cellulose  given  by  Miiller  for  the  oat-straw 
agreed  more  closely  with  his  own,  but  that  given  for  wheat 
and  barley  was  too  high  according  to  his  experience. 
Referring  to  the  points  raised  by  Mr.  Bateson,  the  potash 
could  not  be  allowed  to  accumulate  in  the  liquors  unless  the 
silica  was  periodically  removed.  The  amouut  of  this  silica 
was  so  great  that  where  the  percentage  of  soda  recovered 
was  anything  like  70  per  cent,  of  the  amount  put  into  the 
pulp  boilers,  after  the  recovered  ash  was  used  twice  or 
thrice  it  became  practically  worthless  for  further  use  for 
digesting.  It  was  obvious  therefore  that  the  silica  must  be 
removed  before  the  potash  could  be  allowed  to  accumulate 
to  any  great  extent.  The  separation  of  this  silica  as  a 
practical  manufacturing  operation  was  indeed  a  very  difficult 
process,  but  if  this  could  In  adequately  done,  the  only  way, 
as  far  as  he  knew,  in  which  the  potash  might  be  utilised 
was  by  the  method  mentioned  iu  the  paper,  viz.,  by  separat- 
ing the  carbonate  of  soda  from  the  carbonate  of  potash  by 
crystallisation,  and,  after  neutralising  the  mother-liquors 
with  sulphuric  acid,  adding  sulphate  of  alumina  to  get  a 
potash  alum. 


THE  MANUFACTURE  OF  CALOMEL  IX  JAPAN. 

BT    EDWARD    DIVERS,    M.D.,    F.K.S. 

Introductory.— Calomel,  in  the  form  commou  in  England 
and  all  countries  under  western  civilisation,  is  now  exten- 
sively used  and  is  eveu  manufactured  iu  Japan,  under  the 
name  of  kanko.  But  mercurous  chloride  is  also  largely 
used  there,  under  the  name  of  "light  powder,"  keifun 
(Chinese,  kingfun),  in  another  and  very  much  older  form 
which  is  of  signal  purity,  and  made  by  a  simple  process  as 
yet  quite  unknown  in  Europe.  I  witnessed  this  interesting 
process  from  beginning  to  end  some  vears  ago,  and  now 
make  this  publication  of  it  to  the  Society,  with  full 
permission  of  the  proprietor  of  the  works  I  visited 
Mr.  H.  Kokubu,  who  has  aided  me  in  every  way  he  could' 
and  notably  with  drawings,  some  of  which  illustrate  this' 
paper. 

Historical.— According  to  Terajima  Hokyo  and  Ono 
Rauzau,  writers  who  lived  in  the  last  century  the  first  - 
named  perhaps  a  little  earlier,  calomel  was  known  in  Japan 
as  far  back,  at  least,  as  the  beginning  of  the  eighth  century, 
having  then  been  presented  to  the  Empress  Gen-mivo  ■  but 
their  authority  is  the  Zoku  Nihongi,  reference  to"  which 
Professor  Haga,  F.C.S.,  informs  me,  makes  it  clear  that 
mercury  itself,  not  its  chloride,  was  the  thing  presented. 

In  the  time  of  the  writers  above  named,  mercurous 
chloride  was  well  known  and  was  manufactured  in  Japan 
not  only  at  Isawa,  a  village  in  Ise,  where  it  is  still  made' 
but  also  in  the  city  of  Osaka  and  in  a  town  near  it,  called' 
Sakai.  Mr.  H.  Kokubu,  manufacturer,  tells  me  that 
records  exist  at  Isawamura  of  his  family  having  carried  on 
the  manufacture  of  keifnn  there  for  the  last  three  hundred 
years. 

Far  earlier,  namely,  iu  the  tenth  century,  Minamoto-no- 
Shitago,  iu  his  work  entitled  Wamiyo-Ruijisho,  makes 
mention  of  a  mercurial  preparation  named  kcifun  or 
"powder  of  mercury."  It  is,  however,  questionable 
whether  this  was  mercurous  chloride  or  mercuric  oxide 
and  therefore  whether  calomel  was  known  or  not  at  this  time ' 
But  since  calomel,  under  the  name  of  keifun,  is  mentioned 
by  Chinese  writers  even  earlier  than  this,  it  may  be  safely 
accepted  that  Japanese  knowledge  of  this  body  is  older 
than  ours  iu  Europe.  The  western  knowledge  of  chloride 
of  mercury  dates  from  the  first  half  of  the  sixteeuth 
century,  hut  the  distinction  between  calomel  and  corrosive 
sublimate  was  not  recognised  till  near  the  end  of  that 
century. 

Literary.— The  literature  on  Japanese  calomel  is  meagre. 
Japanese  writers  of  the  old  school  have  contented  them- 
selves for  the  most  part  with  translating  Chinese  writings. 
Ono  Ranzan  mentions  that  the  Japanese  method  differs 
from  the  Chinese  in  making  use  of  water  in  place  of  alum 
and  other  chemicals,  in  which  he  came  near  the  truth.  The 
late  Dr.  Geerts,  a  Dutch  pharmacist,  who  in  the  Government 
service  did  much  in  establishing  Western  pharmacy  in  Japan, 
treated  of  keifun  in  some  metallurgical  contributions  he' 
made  to  the  Transactions  of  the  Asiatic  Society  of  Japan. 
What  he  wrote  is  contained  in  Vol.  IV.  (1875),  and  consists 
of  information  almost  exclusively  about  Chinese  calomel, 
and  derived  more  from  Chinese  and  Japanese  writings  than 
from  any  experience  of  his  own.  Concerning  Chinese  calomel 
English  readers  have  the  Notes  on  Chinese  Materia  Medico, 
among  the  *'  Science  Papers  "  by  the  late  Daniel  Hanburv' 
F.R.S.,  edited  by  J.  Ince.  Hanbury  mentions  as  the  result 
of  his  own  observation,  the  characters  of  kingfun  and  its 
great  purity  but  for.  the  presence  of  minute,"  transparent, 
aciculat  crystals  of  calcium  sulphate.  He  refers  to  Porter 
Smith's  Contributions  towards  the  Materia  Medica  and 
Natural  History  of  China  lor  an  account  of  the  manufac- 
ture Smith,  however,  takes  his  information  solely  from 
Pearson's  account  on  p.  59,  Vol.  111.  of  Sir  J.  Davis's  work 
On  the  Chinese.  1  have  not  seen  this  book,  but  it  is  clear 
from  Porter  Smith  that  Pearson,  again,  has  only  derived  his 
information  from  the  Chinese  Materia  Medica,  Pun-tsaou- 
kany-muh,  and  not  from  his  own  observation,  and  it  amounts 
to  this  : — Common  salt  and  mercury,  of  each  1  oz. ;  alum, 
2  oz. ;  or  salt,  mercury,  copperas,  and   saltpetre,  in  some 
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■uch  proportions,  are  rubbed  together  and  put  into  an  iron 
bowl,  which  i-  then  covered  with  a  roomy  earthen  «h^li  well 
luted  down.  Pbia  is  exposed  ta  the  heal  of  a  Hrong  oharcoal 
fire  for  four  or  five  hours,  when  water  is  thrown  on  the 
oorer  and  the  cover  tah  its  inner  surfai 

i  ind    adhering   in   the   form   of  a   beautiful, 

thery,  white  sublimate.    Ten  parts  of  mercury  are  said 

to  yield  about  eight  parts  of  calomel.     Dr.  Geerts's  paper, 

alri  d  to,  contains  essentially  the  same  account, 

translated  from  tho  Jitpnm  of  the  I  hinese  work. 

Lastly,  thero  is  a  papi  r,  in  the  Jnpanese  language,  on  the 
manufacture  of  keifun  nt  I-.'-,  which  is  the  forerunner  of 
the  present  one.  rha)  paper  appeared  in  1SS7  in  the 
Journal  of  the  TSkyS  Chemica     -  ril     I  by  Mr.  T. 

Shimidxu,  Ml'.  b'.C.S.,  my  formei  pupil  and  colleague, 
and  n  was  his  description  to  me  of  what  he  had  seen  that 
led  t.>  my  own  visit  to  ls6  in  company  with  Professor  Hagn 
in  the  following  year      In  one  or  two  points  I  have  availed 

myself  of   this   paper  t"   make    my   own    i mnt    more 

complete. 

of  the  Specific  Properties  of  Keitaa. —  Keifun  is  in  very 
thin  minute  scales,  lustrous,  transparent,  and  white  or 
fiiincly  cream-coloured.  It  might  be  described  as  mic  iceous 
imel.  To  the  touch  it  i-  soft  and  smooth.  Measured 
in  bulk,  dry,  it  is  four  times  as  voluminous,  mini'  or  less, 
as  the  ground  calomel  prepared  by  the  European  process, 
mi:. I  oan  be  readily  scattered  by  n  puff  of  the  breath. 
Bubbed  hard  in  :i  porcelain  mortar  it  gives  the  brown 
resinous  streak  characteristic  of  calomel,  and  the  evidence 
therefore,  according  to  pharmaceutical  authorities,  of  its 
freedom  from  corrosive  sublimate.  Exposed  to  bright 
sunlight  it  gradually  assumes  a  light  brown  colour,  a 
colour,  that  is,  having  no  affinity  to  grey  or  black. 
Moisture  does  not  seem  to  favour  this  change,  which  i> 
certainly  not  owing  t'>  any  reduction  to  metal.  European 
calomel  suffers  a  similar  change.  Keifun  is  free  from 
corrosive  sublimate  and  from  metallic  mercury. 

Hanbury  found  selenite  in  Chinese  calomel,  and  Gecrts 
found  calomel  of  this  form  generally  adulterated  with 
lite  and  mica,  but  whether  what  he  examined  was  ever 
Japanese  and  not  always  imported  Chinese  calomel  he  does 
not  show.  I  have  found  keifun  as  it  came  direct  from  Ise 
quite  free  from  adulteration,  and  hive  not  met  with  any 
adulterated. 

Of  the  Materials  used  in  making  Calomel  in  Ise,  Japan. 
— The  materials  for  making  Japanese  calomel  are  :  mercury, 
an  arenaceous  red  clayey  earth,  bay-salt,  bittern  or  -alt- 
mothers,  and  air.  The  mercury  is  imported  from  Europe, 
but  in  old  times  is  said  to  have  been  found  in  the  neigh- 
bourhood of  Ise.  as  cinnabar. 

The  earth,  called  mitsuchi  ("seed-earth"),  is  all  taken 
from  a  neighbouring  hill,  Shunakayama,  and,  according  to 
Mr.  Kokubu,  many  other  clay-  have  been  tried  in  place  of 
it,  always  with  ba.l  result-.  It  is  of  a  rather  light  bright 
red  colour,  which  changes  to  a  dialer  and  somewhat  brown 
red  on  drying  and  gently  heating  the  earth,  and  to  a  light 
ordinary  brick  red  by  a  strong  heat.  As  mined,  the  earth 
i-  seen  to  consist  largely  of  colourless  quartz  eraics. 
Besides  the  quartz  a  very  little  biotite  is  seen  sparkling 
through  it.  The  fresh  damp  earth  docs  not  form  a  compact 
mass,  but  a  slightly  cohering  aggregate  of  damp  crumbs. 
This  texture  appears  to  be  due  to  the  earth  being  a  mass  of 
quartz  in  small  grains  from  the  size  of  a  hempseed  down 
to  that  of  impalpable  particles,  held  together  by  plastic 
day.  For  use,  that  which  does  not  contain  coarse  quartz 
grains  too  abundantly  is  selected,  and  is  made  into 
briquettes  and  moderately  baked  on  the  hearth  of  the  fire- 
place under  the  calomel  pots.  These  briquettes  are  then 
as  light  and  porous  as  the  prepared  porous  clay  nsed  in 
Fletcher's  gas-furnaces.  The  raw  earth,  air-dried,  is  readily 
rubbed  into  its  constituents  by  the  fingers  ;  and  the  baked 
briquettes  very  easily  and  rapidly  reduced  to  a  soft  powder, 
quartz  grains  and  all,  in  the  agate  mortar.  The  larger 
grains  of  quartz  in  the  raw  earth  are  also  very  brittle. 
I  have  treated  thus  fully  of  the  mechanical  character-  of 
the  earth,  because  probably  much  of  its  efficiency  is  due  to 
them.  Hut  its  chemical  character  also  calls  for  notice.  As 
baked  ready  for  use   it   contains  in   the  thoroughly  air-drv 
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The  11  only  go!  by  fusion  of  the  fit 

earth  with  alkali  carl ite,  and  belong-  to  the  parlicli 

mica   scattered   through   it.     Only  doubtful  traces 
phori  :       ild  be  found,  and,  what  is  specially  to 

noted,  no  lime  whatever.  The  earth  is  thus  nothing  but 
quartz,  kaolin,  ferric  hydroxide,  and  a   very    Iitt.li 

and  i-  probably  valuable  to  the  Cal  imel  maker  not  only  for 
its  highly  porous  texture,  but  also  for  it-  negative  chemical 
qualities. 

The     bittern     and    even      the      rough     bay-salt    contain 
magnesium  chloride,  and  this  rather  than   Eodiun 
must   be  the   source  of  hydrochloric  acid  in  the  process 
That  air  lin.ls  a  gra  luate  1  materials 

h\  diffusion  during  the  proc<  --.  will  become  evident  from  a 
leration  of  the  set-up  of  the  apparatus. 
Of  the   Plant. — The   apparatus   for    making    Ja] 
calomel  consists  of  a  table  furnace  supporting  60  cast-iron 
pots  lined  and  surmounted  with  the  Shnnakayarna  earth  oi 
mitsuchi,   on   which    rest,  an  and   condensers   and 

receivers  of  the  calomel,  unglazed  clay  cups  bottom 
upwards. 

In  Fig.  1  the  furnace  as  it  is  when  in  action  is  seen  from 
the  working  side  :  10  pots  on  the  loft  side  are  shown  -till  to 
be  charged   and   covered.     The    wooden    step    in    front    is 

Fig.  1. 


to  enable  the  workman   to  reach  over  the  table  easily  "hen 
charging  the  pots  or  emptying  them.     In  Fig.  ^  the  Furnace 

is  seen   from    the   back  or    tiring  Bide,  and  with   the  walls 
broken  away  to  -how  its  interior  and  the  method  of  firing. 
In  Fig.  :;  the  mounting  of  the  pots  is  shown  in  three 
by  sectional  plans  of  the  table. 

On  a  smoothed  clay  hearth   the  walls  of  the  furnace  arc 

raised  in  clay,  building  in  the  three  -tone-  which  frame  the 

stoke-hole    (Fig.    3).     The   wall-  are   2-6   ft.  high    and  the 

ire  i-   7"6    ft.   by    1-7   ft.,  measured   outside.      The 


110 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


8,1894 


stoke-hole  is  1  ft.  by  I  It.,  but  a  little  wider  than  this  at 
the  base,  aud  is  without  door.  The  table  of  pots  and  roof 
of  the  furnace  is  constructed  (Figs.  1  and  3)  by  laying  a 
square  iron  rod  on  each  of  the  long  walls,  ami  on  these 
11  cross  rods,  also  square,  on  which  are  to  rest  the  flanges 
of  the  pots.     The   pots   are  then   put    in   position   as   close 


Fiff.  2. 


together  as  possible,  hanging  by  their  flanges,  in  10  rows  of 
-ix  each,  and  plastic  clay  pressed  into  the  openings  left 
between  the  flanges  and  the  roots,  and  the  roots  aud  flanges 
covered  in  so  that  only  the  mouths  of  the  pots  remain 
visible,  as  shown  by  the  middle  rows  in  Fig.  3.  The 
furnace  clay  being  thoroughly  dry   it  is  deeply  laid  over 


along  the  back  and  front  walls  on  the  hearth,  generally 
raised  at  one  end  by  resting  on  a  lump  of  clay.  In  the 
ordinary  working  of  the  furnace,  as  I  saw  it,  the  heat  from 
previous  work  is  suflicient  to  kindle  the  fresh  wood.  Tie 
Barnes  rise  up  the  sides  and  run  over  the  bottoms  of  the 
pots,  leaving  the  central  space  in  the  chamber  free  from 
flame.  The  air  enters  by  the  lower  part  of  the  stokehole 
aud  the  products  of  combustion  escape  invisible  by  its 
upper  part,  so   perfect   is  the  combustion.     At  the  time  of 

Fig.  4. 


with  the  red  earth  mixed  with  a  little  bay-salt  and  moistened 
with  bittern  in  small  quantity.  The  pots  are  also  filled  with 
the  same  moist  red  earth,  except  in  a  central  cylindrical 
-haft  ( see  the  left  side  of  the  furnace-table  in  Fig.  1  or  the 
right  side  in  Fig.  3),  reaching  to  the  bottom  of  the  pot  which 
is  left  bare.  The  pot  is  O-.'j  ft.  deep  inside,  and  across  its 
mouth,  inside,  is  045  ft.  It  is  shown  in  Fig.  4.  The 
shaft  or  cavity  left  in  the  filling  is  0'18  ft.  in  diameter. 
and  is  shaped  by  resting  a  wooden  core  on  the  bottom  of 
the  empty  pot.  and  then  pressing  in  the  moist  earth  round 
it,  smoothing  off  the  top,  and  dropping  a  perforated  board 
over  the  projecting  core  to  hold  down  the  earth  while 
withdrawing  the  core,  which  is  then  removed  by  its  handle. 
The  furnace  is  now  ready  for  work.  It  should  have  been 
mentioned  that  after  the  clay  walls  of  the  furnace  arc  built 
they  are  framed  in  with  wood  to  increase  their  stability  and 
to  give  support  to  a  wooden  back  and  to  shelving  above  the 
table,  as  seen  in  Fig.  1 . 

Of  the  Firing. — The  firing  the  pots  is  kept  far  below 
what  are  usually  regarded  as  furnace  heats.  The  fuel 
employed  is  wood,  and  the  Japanese  arc  clever  in  the  use 
of  this  economically  and  effectively  in  firing  pots  for  boiling, 
evaporating,  distilling,  or  subliming.  The  method  of  heat- 
ing i-  seen  in  Fig.  2.     Five  lengths  of  firewood  are  ranged 


o.  Tongs  for  lifting  and  dropping  the  lumps  "f  wet  compost  into 
the  pots. 

b.  Clay  cup  condenser. 

c.  Brass  mercury  spoon. 

d.  Iron  heating  pot. 

e.  Rectangular  iron  bars  for  pots. 

/.  Wooden  core  and  board  for  lining  pots. 
.  .  Bamboo  water  pot  for  wetting  furnace  top. 
h.  Quill  feather  for  emptying  cups. 
i.  Peel  for  lifting  compost  ball  out  of  pot. 

first  lighting  the  fire,  and  of  irregularities  in  stoking,  some 
smoke  is  unavoidable,  and  to  keep  the  top  and  table  free 
from  this  smoke  and  from  ashes,  a  wooden  back  is  put  in 
above  the  table,  as  shown  in  the  figures.  There  is  also  a 
wooden  hood  and  flue  above  the  stokehole  to  carry  off  any 
smoke ;  this  is  not  shown  in  the  figures,  but  is  similar  to 
those  put  up  in  England  and  elsewhere  over  the  working 
doors  of  furnaces  to  protect  the  workman  from  arsenic, 
sulphur,  or  other  noxious  fumes.  The  heating  is  so  well 
effected  that  the  pots  two  feet  above  the  burning  logs  are 
made  sufficiently  hot,  barely  red-hot  at  the  bottom,  and  yet 
the  wooden  frame  on  the  outside  of  the  furnace  is  not 
charred,  aud  the  workroom  is  not  unpleasantly  warmed. 

About  three  bundles,  or  40  lb.,  of  wood  serve  for  one 
firing,  and  it  is  remarkable  to  see  so  little  fuel  working  so 
many  pots. 

Of  the  Working. — A  compost  of  burnt  milsuchi  with 
about  a  fourth  of  its  weight  of  bay  salt  is  made  up  with 
bittern  into  lumps  the  size  of  large  chestnuts. 

The  furnace  being  hot  enough,  the  milsuchi  surface  of 
the  table  is  once  for  all  freely  wetted  by  a  watering-pot, 
perhaps  half  a  gallon  of  water  being  used,  all  of  which  is 
absorbed;  a  lump  or  two  of  compost  is  dropped,  by  tongs 
or  by  hand,  into  each    pot  in  rapid  succession,  a  very  small 
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u)  of  morcurj  pourod  iuto  eaoh  pot,  the  total 

Poi  rlu'  60  pots  bi  ing  somewhat  less  than  ooe  ( nd  ;* \ * >i r 

i  unctlj ,  jjth  ol    i  lb  i.  and  n  olaj  oup, 

,.1  over  each  pol  and  adjusted  bj  gently  pressing 

and  1 1 1 r 1 1 i 1 1 l;   i!   round  slightly.     The  oup  Is  tlms  made  to 

'U  neatbj  on  the  earthen  top  without   adhering  to  il  in  the 

ups  are  thick  and  nngla  ed,  bn(    become  yery 

smooth  inside  by   use.     Theyhave  un  inside  diameter  al 

ilu-  month  of  6  ms.  and  ;i  depth  ol    i  ins. 

Thus  arranged,  the  pots  and  cups  are  left  for  three  hours, 

n. I   during   the   latter   purt   of   iliis   time   the  furnace  is 

cooling,     when  i 1  enough,  each  cup  is  lifted  in  turn, 

th  two  turn  ither,  the  heijun  or  calomel, 

which  tills  ir  !  of  ;i  sparkling  network  of  delicate 

crystalline  scales,  is  transferred  to  a  Bheel  of  paper  held 
under  it,  and  the  cup  mouth  downwards  placed  on  a  shelf 
of  the  furnace  read}  for  use  in  the  next  operation. 

The  calomel,  ii  will  tlms  be  seen,  forms  no  adherent  cake 
in  the  cup,  but  particles  onlj  looselj  hanging  together. 
s...  obtained,  the  market,  needing  only  to 

.,1  in  mikiII  wooden  boxes  for  Bale. 
rha  spent  lamps  of  earth  and  salt  are  lilted  out  of  the 
I  th.   tool  shown  in  1  iu'  *,  and  "hen  the  furnace  has 
oolcr,  the  Bre  is  made  up  again,  the  furnace 
top  freel}  wetted,  and  a  new  operation  set  going  as  before. 
The  furnace  Is  worked  twice  each    day.      Nothing   could 
well    be  cariie. 1    out     with    great     simplicity    and    less    ex- 
penditure of  labour  and  time. 

Of  Ike  Yield. — The  loss,  I  am  told,  is  about  16  per  cent, 
of  the  theoretical  amount  of  calomel,  which  is,  I  believe, 
about  twice  as  much  as  is  lost  in  the  Western  process. 

rimental. —  If  one  of  the  cups  is  removed  a  few 
minutes  after  the  operation  has  been  started,  much  of  the 
mercury  is  found  in  it  as  a  sublimate  of  fine  globules, 
mixed  with  only  a  little  almost  amorphous  calomel,  from 
which  it  would  appear  that  the  formation  of  the  calomel 
from  reaction  in  the  cup  between  the  mercury  in 
vapour  and  the  active  gases. 

On  dipping  into  the  pot,  uncovered  during  the  process,  a 
glass  rod  with  a  drop  of  water  hanging  to  it  and  then 
withdrawing  it,  and  testing  the  remainder  of  the  water  with 
potassium  iodide  and  starch,  no  chlorine  can  thus  be 
detected.  The  same  is  true  when  a  drop  of  solution  of 
potassium  hydroxide  is  used.  Nor  can  the  slightest  odour 
of  .hlorinc  be  detected  in  the  vapours  issuing  from  the 
uncovered  pot. 

On  passing  air  containing  a  little  hydrochloric  acid  gas 
through  a  tube  in  which  mercury  is  freely  boiling,  sparkling 
calomel  is  formed  close  to  and  mixed  up  with  the  mercury . 

lied  earth  which  has  been  used  in  the  process  turns  moist 
red  litmus  paper  blue,  while  fresh  red  earth  is  neutral. 

Theoretical. — The  nature  of  the  materials  used  and  the 
observations  gained  by  the  preceding  experiments  are 
sufficient  to  c-tablish  that  the  calomel  is  formed  by  a 
reaction  between  mercury  vapour,  oxygen,  anil  hydro- 
chloric acid  gas.  in  which  along  with  mercurous  chloride, 
watcris  formed-  IHg  ,  41IC1  +  O,  =  4HgCl  +  2HsO,  and 
that  the  formation  takes  place  at  a  temperature  "near — 
above  or  below — the  boiling-point  of  mercury,  and  much 
below  that  at  which  calomel  freely  volatilises.  The  source 
of  the  hydrochloric  acid  is  certainly  the  magnesium 
chloride  of  the  bittern  and  bay-salt,  which  heated  in  a 
moist  atmosphere,  even  in  the  presence  of  sodium  chloride, 
is  as  is  well-known  partly  converted  into  magnesia  and 
hydrochloric  acid.     Hence  the  alkalinity  of  used  mitsuchi. 

The  porosity  of  the  walls  of  the  apparatus,  particularly  of 
the  layer  of  mitsuchi  on  which  the  clay  cup  rests,  must  be 
more  than  sufficient  to  allow  enough  air  to  enter  during  the 
working.  I  had  supposed  that  the  hot  hydrochloric  acid 
and  air  might,  in  contact  with  the  earth,  have  yielded  a 
little  chlorine,  but  the  temperature  reached  in  the  process 
normally  worked  seems  never  to  reach  that  required  for  the 
liberation  of  chlorine. 

The  Chinese  process,  if  correctly  described,  differs  from 
that  used  in  Japan  in  several  material  points,  one  of  which 
is  that  the  mercury  is  intimately  ground  up  with  the  other 
materials,  and  one  fails  to  sec  what  reaction  can  take  place 
between  it  and  the  two  others,  namely,  salt  and  alum.  Heated, 
the  mixture  must   give  off  mercury  and   hydrochloric  acid. 


then   these,  as  in  the  Japanese   process,  will   with  ail 
give  the  calomel,  but  this  is  independent 

intimate  uiixtur he  >,i,  iv, in  with  the    all  and 

iJ  other  point   is  that  in  place  of  th. 

.  waii  i  as  the  sour.-.-  ,,f  hydrochloi 

are  said  to  use  alum  01    cpp.  rOS,  which,    with    (he    -alt,  will 

tiyi    bydroohloric  acid.     \   third  point  is  that  the 

d  to  tx  .l..se[y  int.-d  to  the  iron  ;  must 

J    exclude  the    air,  without    winch   it    ,.    im| ible  t.. 

explain  the  formation  of  the  calomel.     Perl  the 

11  '  ""  whs  the  i  Ihini  Be  pi ■--   is  Baid  to  I 

rs  firing,  since  this  may  give  I  for  the  n 

oxygen  to  diffuse  through  the  cup  and  luting.it  will 

•" ""'  for  the  fact,  if  it  is  on,.,  that  the  j  ii  Id  ol  ■ 

markedly  less  in   weight   than  the  me:  Vgain, 

there  are  to  be  noi.ee I  the  statements  that  the 

exposed  foi  hours  to  the   strong  h  al  ol 
that   the   hot   clay  cover  is   cooled   lo    throwing   cold 
on    it.    statements   which    must    be   regarded    a 
exaggerated,  if  not  erroneous,     Lastly,  the  calomel-giving 
vapours  are  allowed  to  remain  in  contact  with   the  hot  iron 

of  the  ] istead  of  being  kept  from  it  by  the  thick   lining 

of  earth  provided  in  the  Japanese  process,  a  contact  which 
such  vapours  could  not  stand  without  destruction.  |  think, 
therefore,    that    we    may    be    fairly    doubtful    whether   any 

reliable  description   has  yet    been  given   :erning  the 

Chines,     process,    which    we   may   expect   to   find   to   differ 
little,  if  ai  all,  from  the  Japanese  pro 
and  alum   being  used  in  place  of  the  mother-liquor  of 
salt  or  "water,"  as  Ono  Kauzau  supposei    it  to  be. 

One  thing  to  which  attention  may  be  called  is  that  the 
Chinese  are  stated  to  add  some  nitre  to  a  similar  mixture 
when  employed  to  give  corrosive  sublimate.  For  thai  being 
the  case,  it  is  seen  that  free  Chlorine,  which  would  lure  be 
developed  from  the  salt,  nitre,  and  alum,  is  necessary  for 
the  production  of  the  higher  chloride,  and  that  air  and 
hydrochloric  acid  ean  ouly  yield  the  lower  chloride,  a 
difference  of  much  theoretical  interest,  and  indeed  of 
practical  moment  also.  It  is  known  that  re-sublimation 
calomel  generates  some  corrosive  sublimate,  and,  although 
authorities  arc  not  quite  agreed  as  to  whether  reaction  occurs 
between  gold  leaf  and  calomel  vapour,  it  is  hardly  to  be 
doubted  that  such  reaction  does  occur.  Now  I  have  found 
that  if  in  the  Japanese  apparatus  the  temperature  of  the 
cover  be  raised  sufficiently  to  volatilise  much  of  the  calomel 
the  remaining  calomel  is  no  longer  free  from  corrosive 
sublimate.  It  must,  therefore,  be  borne  in  mind  that  the 
calomel  formed  in  the  Japanese  process  is  not,  and  cannot 
be,  the  result  of  true  sublimation,  but  of  precipitation  as 
fast  as  formed  from  the  three  gaseous  bodies  which  g 
rise  to  it.  At  the  temperature  at  which  mercury  boils, 
calomel  is  either  quite  fixed  or,  at  most,  has  a  vapour  of 
exceedingly  small  tension.  In  the  two  facts,  that  the  three 
gases  do  not  react  to  yield  corrosive  sublimate  and  that  the 
calomel  is  not  heated  to  its  volatilising  point,  lie  the 
explanation  and,  at  the  same  time,  the  assurance  that 
Japanese  (and  Chinese)  calomel  contains  no  corrosive 
sublimate. 

Summitry. — The  Japanese  prepare  calomel  pure,  above 
all  things  free  from  corrosive  sublimate.  They  heat  balls 
of  porous  earth  and  salt  soaked  in  bittern  along  with 
mercury,  in  iron  pots  lined  with  earth.  The  heat  forms 
hydrochloric  acid  from  the  magnesium  chloride  in  the 
bittern,  and  the  mercury  sublimes  into  the  closely-fitting 
but  unattached  clay  covers  of  the  pots.  Air  enters  by 
diffusion  and  oxygen  and  hydrochloric  acid  gas  act  together 
in  the  hollow  cover  on  the  vapour  given  off  from  the 
sublimate  of  mercury  there  formed.  The  cover  thus 
becomes  tilled  with  a  network  of  micaceous  particles  of 
calomel,  precipitated  at  a  temperature  below  its  subliming 
point  at  the  moment  of  its  formation. 

This  investigation  of  an  interesting  product  of  Japanese 
industry  has  been  carried  out  under  the  authority  of  the 
Imperial  University  of  Japan.  I  cannot  acknowledge  fully 
enough  the  indispensable  assistance  I  have  received  from 
my  colleague.  Assistant-Professor  Haga,  I   '    S 
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A  REVIEW  OF  SOME  OF  THE   METHODS  IN 

GF.XEKAL  USE  FOB  THE  ESTIMATION 

(IF  MANGANESE  IN  MINERALS  AND  METALS. 

BY   E.    H.    SA.MTKR,    F.C.S. 

Tin:  quantity  of  manganese  ores,  spiegeleisen  and  ferro- 
manganese sold  in  this  and  other  countries  is  very  con- 
siderable, the  price  being  based  on  the  actual  content  of 
manganese  present. 

As  the  results  of  analyses  by  different  chemists  vary 
somewhat  considerably  when  operating  on  the  same  sample, 
I  have  considered  the  question  to  be  of  sufficient  importance 
to  devote  a  considerable  amount  of  my  time  to  ascertain 
the  relative  merits  of  the  various  known  methods  which  are 
at  the  present  time  in  general  use. 

I  believe  it  is  a  fact  that  in  England  the  process  most 
generally  used  is  that  of  Mr.  Pattinson,  or  a  modification  of 
ft  used  bv  Mr.  Riley,  in  which  carbonate  of  lime  is  replaced 
by  zinc  oxide. 

"( in  the  Continent  the  volumetric   process   of  Volhard   is 
extensively  used. 

In  America,  according  to  Blair,  the  gravimetric  process, 
in  which  the  manganese  is  weighed  as  pyrophosphate,  is 
considered  to  be  the  most  accurate. 

The  gravimetric  method,  in  which  the  manganese  is 
weighed  as  Mn3Oj,  is,  I  believe,  used  more  or  less  in  all 
countries. 

My  first  object  was  to  obtain  a  substance  containing  a 
known  quantity  of  manganese. 

The  mangano-manganic  oxide,  which,  T  believe,  is  generally 
used,  is  not  to  be  relied  upon  unless  very  extraordinary 
precautions  are  taken  in  its  preparation. 

I  have  found  it  impossible  to  obtain  it  with  the  theoretical 
percentage  of  72*05  per  cent,  of  manganese,  when  all  that 
metal  exists  as  Mn304. 

The  following  table  gives  the  complete  analyses  of 
precipitates  prepared  by  different  processes. 

These  analyses  have  been  conducted  with  the  utmost 
care. 


Table  I. 


Batch  No 

MnjO, 

Excess  of  O 

M'.-O , 

CuO 

SiO   

r.  " 

NiO  and  Co 

CuO 

Manganese 

Bracketed  impurities  .. 


Per  Cent.  Per  Cent.i  Per  Cent 
97*85  Wi-51  99"70 


0-03 
0-16 
9-76 
0-691 

0-25  I 

0-22 

9-1*. 


0-13 

o-oi. 

0-95 

(1-21 

m    ! 


0-05 

ir,.:; 
0-11 
0'92~l 


I     9-8    I    J-     9*92 


100-00         10(1-00         1(10-00 


1-21 


71-09 


n-27 


:''.r;vs 


0-020 
0-01G 


0-91G 
0-125 

(1-0001 


100-00 


1-83         71-00 


0-08  0-051 


The  bracketed  impurities  are  those  which  would  he  in 
part  removed  by  Riley's  after-treatment  referred  to  later  on. 

The  Mn304  is  taken  by  difference. 

No.  1  batch  consists  of  Mn304  precipitates  produced  in 
the  analysis  of  ferromanganese  by  the  gravimetric  method 
without  after  treatment  of  the  precipitate. 

No  2  hatch.  A  pure  solution  of  manganese  chloride 
was  prepared  from  81  per  cent,  ferromanganese  by  the 
careful  separations  of  Si,  Fe,  Ni,  Co,  Cu.  The  manganese 
was  then  precipitated  with  bromine  and  ammonia  in  a  glass 
flask,  the  resulting  precipitate  being  converted  into  Mn3U., 
by  calcination.  The  largest  impurity  is  silica,  dissolved 
from  the  flask  by  ammonia. 

Nos.  3  and  4.  These  batches  were  prepared  from  a  pure 
solution  of  manganese  by  precipitating  in  the  cold  with 
carbonate  of  ammonia  in  a  porcelain  dish,  the  precipitate 


Table  II. 


Actual  Jfn. 
present. 

Manganese  found  by 

Batch. 

Weighing  as 

Volhanl's 

Volumetric 

Method. 

Pattinson'** 

Mamnmo- 

Manganic       Pyrophosphate. 
Oxide. 

Volumetric 
Method. 

No.  1— 

1 

y    7o-5    j. 
\           1 

1            f 

\        71-69      -f 

J                        t 

i           r 

1  "■"  1 

1             f 

71-99      ] 

J                       V 

71*81 

Per  Cent.            Per  Cent. 

Per  Cent. 

7(i*lli 
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ibsequentl-  calcined.     It  would  be  an  impro- 
•  precipitate  the  manganese  as  sulphide  with  sulphide  of 
iiiiiiiuDiniu  instead  of  carbonate,  bj  this  meana  separating 
be  lime  and  magnesia.     The  sulphide  ofmangani  se  is  then 
rted  into  Mo  <>,  bj  calcination. 
Baring  no«   obtained  a  quantity  of  mangBno-manganic 
mtaining  known  percentages  of  manganese,  tl 
-  to  carefullj  estimate  the  mangan  h  of  the 

-non  in    Table  I.    by  the  tour  methods, 
lif  accuracy  of  which  it  was  proposed  to  inTestigate. 
The  ri~ults  of  these  analyses  arc  given  in  die  table  at 
•.•in  of  previous  page. 

ts  marked  A  are  by  my  assistant  and   B  bj  myself, 
filter-papers    have  been  used   and  every   possible 
on  taken   to  ensure  accuracy,  the   burettes   being 
..I,  and  bichromate    solution  standardised  on  two 
tifferent  specimens  of  "  pure  iron."  both  of  which  had  been 
otnplelely  analysed  for  impurities,  the  one  being  thai  used 
>t"  Middlesbrough,  for  this  purpose  ;  the  other, 
-cil  myself,  and  which  corre- 
th  that  of  Mr.  Stead. 
In   reviewing  the  results  given    in  this  table,  I  propose 
method  separately  as  to  it*  general  use- 
its  accuracy,   by   comparing    the  results 
I    by   it  with  the   actual    percentage  of  manganese 
,  the  tir-t  column, 
in '„n   as    Mn.tOt. — The  ordinary   method  of  con- 
this  operation,  is.  after  separating  the  silica  and  iron 
and  ammonium  acetate,  redissolviug,  and 
pirating,  to  precipitate  the  manganese  in  the  filtrate 
villi  bromine  and  ammonia,  small  quantities  of  Ni,  Co,  and 
u,  not   being   previously  separated,   boil,    filter,  wash,  dry, 
ad  calcine  the  precipitate  at  an  almost  white  heat  to  Mn  I  >,. 
reuh. 

the  weight  thus  obtained,  reckoned  as  pure   Mu3l  \, 
he  percentage  of  manganese  is  calculated. 

In  order  to  ascertain  what  amount  of  error  was  introduced 
,y  this  procedure,  an  average  lot  of  about  20  precipitates, 
btained  in  estimating  ferromanganese,  similar  to  that 
howu  iu  Table  IV.,  were  ground  up  together,  and  analysed 
or  impurities  as  shown  iu  Table  III. 

Tabus  III. 
ANALYSIS  OB  Md30,  Precipitates. 

(djO, WW  per  cent.  =  71"  i  percent,  mai 

i 0*03 

ilira  0-W        „       1 

'eroxiile  of  iron  .. 0*06 

HO  and  CM) 0-28 

mi 0-M 

HO 0*16 

IgO iv- 


r  tent. 


The  resuli   is  given  in  Table  IA   :  the  totals  ol 

cont'irin  the  a    dysu  in  Table  III. 


1  wa  K   IV. 

I  Am  m  uco  \si-i 


Alter  making  the  necessary  allowance  for  filter-ash,  the 
•recipitates  contained  only  71  4  per  cent.  Mn.  against  a 
heoretical  7205  per  cent.,  thus  showing  an  excess  of  0'91 
•art  on  the  100  parts  of  manganese  present,  when  assuming 
hese  precipitates  to  be  pure  Mu304. 

It  should,  however,  be  stated  that  many  chemists,  after 
nrighing  the  Mn3U4  precipitate,  dissolve  it  iu  hvdrochloric 
cid.  and  separate  the  SiO,,  Fe.;0  ,  Nil  ),  CoO,  and  Cut),  the 
ombined  weight  of  which  is  deducted  from  the  original 
••eight  of  the  Mn3G4  ppt.  before  calculating.  This  pro- 
edure  considerably  reduces  the  error,  but  still  leaves  that 
,ue  to  lime  and  magnesia.  When  the  method  is  applied  to 
stimation  of  manganese  in  manganese  ores  where  much 
ime,  maguesia,  and  baryta  are  present,  this  source  of  error 
ecomes  very  serious,  and  may  be  as  much  as  1  to  2  per  ' 
:nt. 

The  bracketed  impurities   in  Tables  I.  and  III.  are  those 

huh  are  removed  by  this  after-treatment  of  the  precipitate. 

As  a  check  on  Table  III.,  showing  impurities  in  Jim  >, 
recipitates,  a  sample  of  ferromanganese  was  subjected  to 
omplete  analysis,  the  manganese  being  estimated  as 
beady  described  and  calculated,  taking  the  precipitate  as 
nre  Mn304 ;  also  w  ith  the  correction  shown  to  be  necessary 
l  Table  III. 


Mil 
Pi 

1 

lal.'ll- 

osaal. 

Per  C'.at. 
1  1 

(.    '  111. 
10-60 

C  111     : 

-PI   ■ 

■  ili.il. 

N    ■ 

0-JO 

>' 

''.-,U 

Si 

0'6t 

P 

0-23 

0'8S 

89-M 

Even  when  this  process  is  worked  with  every  possible 
can  .  all  mi  '  manganesea  being  separated,  the  use 

of  a  glass  vessel  for  precipitation  contaminates  the  precipi- 
tate with  a  considerable  amount  of  impurities,  as  shown  by 
2,  Table  I.,  which  only  contains  71*69  per  cent,  ot 
manganese  and  is  prepared  in  this  way,  a  quarter  per  cent. 
of  silica  being  taken  up  from  the  glass 

Low  r,  stiffs  arc  also  obtained  from  several  causes,  tin- 
chief  of  which  is  the  presence  of  ammonia  salts  in  the 
Mni  i...  precipitate  when  being  calcined,  which  gives  rise  to 
a  deficiency  of  oxygen  and  in  some  cases  a  volatilisation 
of  manganese.  In  order  to  demonstrate  this,  two  precipi- 
tate- of  equal  weight  of  hydrated  MnOs  were  calcined, 
the  one  being  washed,  the  other  unwashed,  and  containing 
a  large  quantity  of  acetate,  chloride,  and  bromide  of 
ammonia,  with  the  following  result : — 




Washed. 

Unwashed. 

firm. 

Gnu. 
0-48S 

A  deficiency  of  0'086  grin,  on  the  unwashed. 

In  order  to  determine  the  extent  to  which  the  Oin  Mn  J  >, 
varies,  a  considerable  number  of  precipitates  were  tested 
for  ( )  in  excess  of  MnO,  and  the  O  was  found  to  vary 
between  4-0  and  7-2  per  cent.,  thus  confirming  the  results 
obtained  by  previous  investigators.  This  source  of  error, 
alone,  condemns  the  method ;  the  low  oxygen  result;  being 
attributable  in  patt  to  the  too  rapid  heating  of  the  oxide  in 
the  presence  of  ammoniacal  organic  salts. 

A  Modification  of  the  .'/«304  Method.— If  alter  the 
separation  of  all  other  metals  from  the  solution  of  manganese, 
the  manganese  is  precipitated  with  ammonium  sulphide, 
filtered  and  washed,  as  directed  by  Presenilis  (truant.  Anal. 
Vol.  1.  p.  204),  and  the  precipitate  calcined,  very  strongly 
nearly  pure  Mn  ,04  is  obtained. 

The  Mn,04  results  in  Table  II..  Batch  4,  were  obtained  in 
this  manner,  and  are  fairly  accurate. 

The  precipitates  obtained  by  this  method  are  less  likely 
to  vary  in  their  percentage  of  oxygen,  as  their  physical 
condition  is  fine  and  porous.  Both  precipitates  were  tested 
and  showed  6-97  per  cent,  of  oxygen  in  excess  of  MnO  and 
no  sulphur. 

The  solubility  of  the  sulphide  precipitati  e  very 

slight,  the  filtrate  being  examined  and  containing  respec- 
tively 0*S  and  0-4  mgrm.  of  manganese,  which  was  added 
to  the  result. 

The  Pyro-Phosphate  Method.  —  This  method  when 
properly  conducted  is  generally  conceded  to  be  the  most 
accurate  process  for  the  estimation  of  manganese,  and  this  is 
borne  out  by  the  results  shown  in  Table  II. 
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The  directi  by  Blair  (Anal,  of  Bon  and  Steel),  ii 

strictly  adhered  to,  give  good  results.  There  is,  however, 
one  point  in  which  I  think  a  slight  improvement  might  be 
made. 

After  the  separation  of  all  other  metals,  there  appear  to 
be  -mall  quantities  of  lime  and  magnesia  along  with  the 
manganese,  even  when  working  on  spiegel  or  ferromanganese, 
as  shown  by  analyses  in  Table  I.,  Batches  3  and  4,  which 
were  precipitated  as  carbonate  from  this  solution. 

The  lime  and  magnesia  probably  accumulate  from  vessels 
and  reagents  used  during  the  numerous  previous  operations. 
In  order  to  separate  this  lime  and  magnesia,  the  man- 
ganese should  be  precipitated  as  sulphide,  as  previously 
described,  aud,  after  washing,  be  dissolved  through  the 
filter  with  hot  hydrochloric  acid  and  washed  with  hut 
water,  the  filtrate  being  collected  in  a  platinum  or  porcelain 
basin,  the  former  preferably,  for  precipitation  as  phosphate. 
The  most  important  points  in  Blair's  description,  and  points 
which  cannot  he  too  strongly  insisted  upon,  are  : — 

(i.1  The  crystalline  state  of  the  precipitate.  (I  have 
obtained  results  5  per  cent,  too  low  through  inattention  to 
this  point.) 

(ii.)  The  washing  with  cold  ammoniacal  solution  of 
nitrate  by  ammonia.  Hot  water  should  not  be  used  as  it 
dissolves  the  precipitate  and  causes  low  results. 

Volhard's  Volumetric  Method. — This  method  depends  on 
the  precipitation  of  manganese  from  a  slightly  acid  solution 
by  permanganate  of  potash,  as  shown  by  the  following 
equation  : — 

:!MnC];  +  2MnK04  +  2H;0  =  5MnO„  +  2KCl  +  4HCl. 

I  have  used  it  as  follows  :  — A  quantity  of  the  substance 
equivalent  to  0*4  grui.  of  manganese  is  dissolved  in  hydro- 
chloric acid. 

Separate  iron  and  chromium,  if  present,  with  ammonia 
and  ammonium  acetate  and  precipitate  manganese  with 
bromine  and  ammonia. 

After  ignition  this  precipitate  is  dissolved  in  hydrochloric 
acid  and  neutralised  with  zinc  oxide  suspended  in  water, 
any  excess  being  dissolved  by  adding  nitric  acid  drop  by 
drop. 

The  solution  is  then  diluted  to  about  one  litre  with 
boiling  water  and  titrated  with  a  solution  of  permanganate 
of  potash  until  a  permanent  pink  colour  is  obtained. 

The  solution  of  permanganate  is  carefully  standardised 
against  pure  iron  or  a  solution  of  ferrous  sulphate  of  known 
strength.  From  the  figures  thus  obtained  the  percentage 
of  manganese  is  calculated.  On  referring  to  Table  II.  it 
will  be  seen  that  the  results  obtained  only  indicate  99  *5  per 
cent,  of  the  manganese. 

This  points  very  forcibly  to  the  necessity  of  standardising 
the  permanganate  solution  with  oxide  of  manganese  of 
known  composition,  instead  of,  as  generally  recommended, 
against  iron,  as  there  is  always  a  doubt  as  to  the  precipitate 
being  absolutely  all  MnO%. 

The  results  obtained  on  Batch  1,  Table  II.,  show  that 
small  quantities  of  nickel  and  copper  do  not  affect  its 
accuracy. 

Pattinson's  volumetric  method,  which  depends  on  the 
precipitation  of  the  manganese  as  Mn02  and  its  titration 
with  ferrous  sulphate,  is  fully  described  in  Mr.  Pattinson's 
paper  on  "The  Determination  of  Manganese"  (this 
Journal,  Vol.  XI.,  p.  336),  and  iu  using  it  the  instructions  there 
given  have  been  exactly  followed  out. 

On  referring  to  the  results  obtained  by  it  in  Table  II. 
it  will  be  seen  that  they  only  show  about  99  per  cent,  of  the 
manganese  present. 

Looking  at  the  fact  that  this  method  is  very  largely  used, 
and  that  Mr.  Pattinson  says  in  his  recent  paper  that  he 
always  obtains  results  showing  100  per  cent,  of  the  man- 
ganese present,  I  thought  it  desirable  to  obtain  further 
evidence  as  to  the  accuracy  attainable  by  it.  I  therefore 
sent  out  portions  of  No.  4  batch  of  oxide,  sufficient  for 
duplicate  estimations,  to  fire  experienced  chemists  all 
accustomed  to  use  this  process  for  the  estimation  of  man- 
ganese. 


The  following  are  the  results,  including  those  of  my 
assistant  and  self  : — 

N.i.  4  Batch  of  Oxide,  containing  71-9  Pick  I 
in--  Maksanese. 

No.  1.... 78*08  percent.  =  100*25  per  cent,  of  manganese  present. 

„  2 71*93  „  =  100*04        „  ,.  „ 

„  3.. ..71*26  „  =    WH 

.,  4. ...71-22  .,  =    i'9'06 

„  5... .71*20  „  =    99-03        „  ,, 

..  6. ...71*15  „  =    9S-!i(i 

..  7. ...71*03  „  =    i's-7'.'       ..  „  ., 

The  first  two  results  confirm  Mr  Pattinson's  experience  : 
the  other  five  agree  in  indicating  only  about  99  per  cent,  of 
the  manganese  present. 

These  results  show  that  on  the  same  sample  different 
chemists  find  considerable  variations,  due  to  this  method. 
I  find,  however,  that  the  results  obtained  are  constant,  even 
if  low,  when  the  method  is  worked  by  one  person  under  the 
same  conditions. 

The  results  obtained  on  impure  oxide,  Batch  1,  Table  II., 
agree  with  Mr.  Pattinson's  conclusion  that  small  quantities 
of  copper  and  nickel  do  not  materially  affect  its  accuracy. 

I  have  tried  the  modification  of  this  method,  in  which 
carbonate  of  lime  is  replaced  by  zinc  oxide,  and  find  that 
it  is  very  uncertain  in  its  results,  but  when  the  precipitate 
is  submitted  to  a  very  much  more  thorough  washing  than  is 
necessary  with  CaCO:i  the  results  are  the  same.  Much 
excess  of  ZnO  should  be  avoided. 

The  above  facts  show  the  absolute  necessity  for  every 
chemist,  using  this  method,  to  carefully  standardise  his 
working  on  manganese  oxide  of  known  composition,  and  to 
use  the  factor  thus  obtained  in  calculating  his  results. 

General  Conclusions. — The  weighing  of  manganese  as 
Mn304  is  utterly  unreliable  if  precipitated  as  Mn02>  but  is 
somewhat  better  when  precipitated  as  MnS. 

The  weighing  as  pyrophosphate  is  accurate  if  the  solution 
is  absolutely  free  from  other  metals  ;  the  numerous  operations 
necessary  render  this  very  tedious. 

The  volumetric  methods  of  Pattinson  and  Volhard  have 
a  tendency  to  give  low  results  in  the  hands  of  many 
chemists,  and  if  used  should  be  carefully  standardised  on 
manganese  oxide  of  known  composition  at  frequent  intervals. 
Thus  standardised  they  are  accurate  aud  more  rapid  than 
the  gravimetric  methods. 

I  cannot  close  this  paper  without  acknowledging  the 
hints  as  to  procedure  derived  from  Mr.  Pattiuson's  recent 
paper  on  the  "  Estimation  of  Manganese,"  and  also  recording 
my  thanks  to  my  assistant,  Mr.  Byrom.  for  the  careful 
manner  in  which  he  has  checked  my  results. 


Discussion. 

Messrs.  J.  aud  H.  Pattinson  wrote  as  follows: — 
"  Through  the  kindness  of  Mr.  Saniter,  some  ten  days  ago 
we  saw  a  rough  draft  of  his  paper.  We  have  not  a  copy  by 
us,  and  we  do  not  know  how  much  he  may  have  modified 
it,  but  speaking  generally  we  conclude  that  the  gist  of  his 
paper,  so  far  as  regards  Pattinson's  process  for  testing 
manganese,  may  be  summed  up  in  two  statements — 1st, 
that  in  Mr.  Banker's  and  some  other  chemists'  hands,  this 
process  does  not  indicate  the  total  amount  of  manganese 
present ;  and  2nd  that,  when  using  Pattinson's  process,  every 
chemist  ought  to  check  it  against  a  compound  of  manganese 
of  known  composition,  so  as  to  determine  in  this  way  a 
coefficient  by  which  to  correct  the  result  obtained  by 
Pattinson's  method." 

"  We  regret  that  Mr.  Saniter  did  not  point  out  to  us  sooner 
the  differences  between  his  working  of  the  process  and  ours, 
for  we  believe  that  these  differences  will  be  found  to  be 
caused  by  some  easily  adjusted  differences  in  the  reagents 
or  instruments  used,  or  in  the  manner  of  carrying  out  the 
process,  and  not  by  any  fundamental  error  inherent  in  the 
process.  We  feel  convinced  that  this  method,  in  the  hands 
of  any  moderately  skilled  chemist,  should  indicate  100  per 
cent,  of  the  manganese  present.  We  are  told  by  Mr. 
Saniter  that  in  testing  manganese  ores  he  invariably  obtains 
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a  In.. .  i  result  than  we  do  ourselves I  he  says  thai  several 

"thi  i  abemiBts'  results  confirm  those  obtained  by  bim.  '  In 
the  other  bond,  during  the  last  13  years  ili.it  we  have  used 
tin-  process,  «<■  have  bad  a  large  number  of  instances  to 
show  that  other  chemists  of  undoubted  standing  can  obtain 
the  -.itm-  results  bj  it  as  wc  •  !".  This  method  was  also 
examined  by  Dr.  C.  U.  A.  Wright  with  Mr.  Menke  (see 
.lour,  of  theChcm.  Soo.i  \  ol.  WW  II..  pp.  22  and  19),  anil 
li\  Professor  Ledebur  (Chemiker  Zeitung,  Vol.  VIIL,  pp. 
910,  987,  and  968;  Jour,  ol  the  Iron  and  Steel  Institute, 
14,  N...    i.  p  l   found  by  them   to  give  correel 

results.  We  may  add  that  we  have  recently  had  an 
opportunity  of  checking  the  method  in  the  case  of  two 
samples  of  manganese  ore  analysed  bj  Professor  Presenius, 
who  determined  the  manganese  bj  the  gravimetric  method 
described  in  the  second  volume  of  the  Butth  German  edition 
of  his  "  Quantitative  Analysis,"  p  890,  and  in  one  case  the 
percentage  of  manganese  found  bj  us  was  0*01  per  cent. 
higher  and  in  the  other  case  0*02  per  cent,  higher  than  thai 
found  bj  Presenilis  i  that  is,  in  both  cases  the  results  are 
practically  identical." 

••  With  regard  to  Mr,  Saniter's  recommendation  that  each 
ohemisl  should  check  the  method  for  himself  with  some 
pure  compound  of  manganese  or  some  compound  of  mtin- 
ganese  in  which  all  the  impurities  have  been  estimated  with 
a  view  to  determining  the  correction  thai  requires  to  be 
made  upon  his  particular  method  of  working  our  process, 
we  think  that  this  would  had  to  still  greater  differences 
amongst  chemists  thai  now  exist  owing  to  the  very  great 
difficulty  there  is  in  making  pure  compounds  of  niaiit'i 
or  iu  estimating  small  quantities  of  impurities  in  them." 

"  We  are  sorry  that  we  have  not  had  an  opportunity  of 
testing  any  of  the  preparations  of  mangano-manganic 
oxide  (Mns04)  made  by  Mr.  Saniter,  but  Mr.  Stead,  of 
Middlesbrough  lias  tested  both  some  of  .Mr.  Saniter's  pre- 
paration of  this  oxide  and  some  made  by  us,  and  in  both 
eases  he  found  the  theoretical  yield  of  manganese  to  be 
given  by  Pattinson's  process." 

"  We  trust  that  we  may  have  an  opportunity  of  comparing 
our  methods  of  working  with  Mr.  Saniter's  methods  more 
thoroughly  than  wo  have  yet  done,  when  we  have  no  doubt 
but  that  some  simple  explanation  will  be  found  to  show 
why  he  gets  lower  results  by  this  method  than  we  do." 

Mr.  G.  Watsos  liuAY  thanked  Mr.  Saniter  for  having 
brought  his  experience  before  them.  Although  Liverpool 
was  not  a  centre  where  much  steel  was  dealt  with,  yet 
manganese  was  nsed  in  the  district,  and  therefore  had  a 
certain  amount  of  claim  on  their  attention.  The  estimation 
of  manganese  by  precipitating  with  ammonia  and  bromine 
was  of  course  very  long  and  tedious  an  estimation  generally 
occupying  a  couple  of  days.  In  addition  to  the  many 
impurities  that  required  removing  from  the  precipitate  in 
order  to  arrive  at  a  correct  result,  Messrs.  Pattinson  have 
pointed  out  in  the  Journal  that  when  the  method  is  used  it 
ought  to  be  supplemented  by  estimating  the  amount  of 
peroxide  of  manganese  present,  and  thereby  arrive  at  the 
correct  amount  of  oxygen  contained  iu  the  ignited  preci- 
pitate, for  it  is  not  always  Mn,i  >,.  They  have  shown  in 
their  paper  what  a  good  many  chemists  knew.— that  a  great 
deal  depended  upon  the  thickness  of  the  platiuum  crucible, 
along  with  the  time  and  other  conditions  of  heating,  whether 
it  be  a  bright  or  dull  red  or  a  white  heat,  anil  many  more 
apparently  trifling  things.  The  thickness  of  the  platinum 
crucible  might  seem  strange  to  some,  but  Messrs.  Pattinson's 
experience  only  confi  rmed  what  other  chemists  have  observed . 
The  pyrophosphate  or  the  second  method  dealt  with  by 
Mr.  Saniter  had  always  given  high  results  in  the  speaker's 
hands.  It  certainly  seemed  to  be  the  method  used  in  the 
States,  where  they  alwajs  managed  to  find  more  mangauese 
in  a  sample  than  is  done  in  England.  Volhard's  perman- 
ganate method  had  the  disadvantage  of  requiring  the 
permanganate  to  be  standardised  daily,  ia  addition  to  many- 
other  minor  points  of  an  objectionable  character,  and  he 
did  not  wonder  that  Mr.  Saniter  found  a  higher  percentage 
of  manganese  than  when  using  the  Pattinson  method. 
Messrs.  Pattinson's  method  had  always  given  within  0- 1  of 
loo ;  it  may  have  exceeded  100,  as  already  shown  by 
Mr.  Saniter.  anil  in  other  cases  it  might  be  0'  1  below  100. 
He   thought  that  a  good  many  of   the  other  faults  that  had 


i  uli  the  u«  ol  ill-   in.  thod  >'■•  i.  di 
not  taking  duo  note  of  tho  details.     It    Mr  Kaniter 
out  I'.iti  nson's  modified  method,  published  in  the    i 

using  a  small  amount  of  chlori  I 

chlori.l.  .  he  would  doubtless  find  100,  il  I 

■'   low  i.  mil   l.\    neglecting  the  addition  ol  .  i 

the    latter   see d    to   ho 

preventing  the  formation  of  permanganates. 
of  zinc  is  the  precipitant  in  p] 

i  able,  as  the  chlorine  was  thereby  very  dim 
wash  out.     Mr.  Pattinson  originally  tried  it  yean  ago  when 

he  first  1  nought  the  in.  thod  nut.     Some  on ttheContinenl 

suggested  the  use  of  zinc,  and  probably  that  accounted  for 

Mr.  Riley  adopting  it.     Probably  in  soi ases  the  burettes 

had  not  been  cornet,  as  a  good  manj  were  Blightl) 
-Inations,  and   when  thej  .am  ■  to   loo   per  i 
little    w.iil  a  long    way.      Iii    the  preparation  of   pal 
he  could  quite  endorse   what  Mr.  Saniter  had    said.      It  was 
verj    difficult  to  prepare  a  pure  compound,  and  for  thai 
reason  he  would  agree  with   Messrs.  Pattinson  in  recom- 
mending   that    chemists     do    DOt   start   to    make    their  own 
corrections   for  had   workmanship,  because  those   who  had 
prepared    the  pure    oxide  knew  how   very  hard  it   was   to 
Obtain  anything  like  purity. 

Dr.  K'iiiin  asked  whether  Mr.  Saniter  had  any  direct 
evidence  of  the  volatilisation  of  manganese  in  the  presence 
of  ammonium  salts  when  it  was  ignited  as  mangano- 
manganic  oxide,  as  mentioned  in  the  paper  ?  Also,  had 
Mr.  Saniter  tried  the  electrolytic  method  for  the  separation 
of  the  manganese,  since  it  occurred  to  him  (Dr.  Kohn  I  that 
that  might  be  an  advantageous  method  for  the  separation 
of  the  manganese  previous  to  its  final  determination  on 
account  of  the  freedom  of  the  separated  manganese  peroxide 
from  impurities,  such  as  silica  f 

l»r.    Hi  mi;  asked  what  was  the   value  of  one   unit  of 
manganese  in  ferromanganese,  and  was  it  possible  to  draw 
two    samples    of    the    same    delivery    of    fern  una  i. 
which  did  not  differ  more  in  composition   than  the  various 
analyses  enumerated  differed  among  themselves  i 

Mr.  Svnitkk,  in  reply,  said  that  as    far  as  ha  was  aware 
there  were  no  differences  between  his  working  and  Mr.  Pat- 
tinson's working  of  his  process.     The   only  difference   is  in 
the  results  obtained,  the  instructions  given  by  Mr.  Pattinson 
for  the  working  of  the  process  ha\  ing  been  strictly  followed 
out.  He  did  not  doubt  Mr. Pattinson's  results,  which  generally- 
agreed  with  his  own  corrected  result.     He  wished  distinctly 
to  state   that,   as  shown   in  the  table,  some  chemists  had 
obtained    100  per  cent.     Mr.   Pattinson  had   referred    to  a 
manganese   ore  which  had  been  tested  by  himself  and  by 
Professor    Freseuius.      He    had    also   an    opportunity    of 
testing  that  manganese  ore,  and  he  also  agreed  with  Messrs. 
Pattinson  and  Fresenius  within  a  few  hundredths  per  cent., 
using    the    co-efficient    obtained   by   testing    some   Mni  i, 
supplied  by  Mr.  Pattinson,  accepting  his   statement  as   to 
the    amount   of   manganese   which  the    Mn .( i4  contained, 
which  he  believed  to  be  correct,  simply-  because  it  confirmed 
his  previous  experience  as  given  iu  Table  II.     He  obtained 
only-    99  35   per   cent,    of  the  manganese  present   in  that 
Mn3(  )4  prepared  by  Mr.  Pattinson  and  used  that  co-efficient 
to  calculate  the  ore   just  mentioned  and   then  the    result 
obtained   read   within  a  few  hundredths   per  cent,  of   the 
results   obtained    by   Fresenius    and  Mr.    Pattinson.      He 
quite  recognised  that   Mr.  Pattinson's  results  were  Itm  per 
cent. ;  at  the  same  time  he  was  not  prepared  to  accept  the 
opinion  that  the  difference  would  be  sure  to  be  cleared  up. 
The  differences  were  of  very  long  standing  and  had  no' 
been  cleared   up.     His  paper  did  not   pretend  to  explain 
why  those  differences  occurred,  but  to   suggest  the  means 
of  avoiding  discrepancies  iu  the  ultimate  analyses  reported 
by  chemists.      Mr.    Pattinson   had   also  remarked   tliat   his 
method   had    been    investigated    by    several     distinguished 
chemists  some  considerable   time  since,  amongst  whom  Pro- 
fessor  Ledebur    is   mentioned.      Xow   it    was    a    fact,   he 
believed,  that  in  Germany  Volhard's  methodwas  said  to  give 
100  per  cent,  of  the  manganese  present.     Now  if  this  were  so 
his  (Mr.  Saniter's)  results,  being  constantly  different,  should 
yet  agree  on  the  two  methods.     They  did  not.     Volhard's 
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method  gave  higher  results  as  compared  with  Mr.  Pattiu- 
Bon's  method.  Mr.  Pattinson  also  mentioned  the  difficulty 
in  obtaining  pure  manganese  compounds,  but  although  it 
w;>s  difficult,  he  (Mr.  Saniter)  thought  that  any  chemist, 
after  he  had  obtained  a  fairly  pure  compouud,  should  be  able 
to  analyse  it  for  impurities,  and  thus  arrive  at  the  manganese 
it  actually  contained.  Mr.  Pattinson  rather  narrowed  the 
point  down  to  one  between  himself  and  the  speaker,  which 
was  very  far  from  his  wish.  His  Table  V.  they  would  see 
showed  that  this  was  not  the  case.  He  sent  his  preparation 
to  Mr.  Stead,  who  obtained  the  theoretical  result  Five 
other  chemists  obtained  results  considerably  under  100  per 
cent,  of  the  manganese  present;  it  was  those  results  they 
could  not  explain.  The  results  were  there,  and  al!  he 
wished  was  that  chemists  should  check  the  method  to  be 
sure  of  the  results  they  were  obtaining.  Mr.  Gray  had  said 
that  he  obtained  high  results  by  the  pyrophosphate  method. 
1  hat  was  quite  possible,  as  lime  or  magnesia  or  baryta  in 
solution  must  inevitably  come  down  unless  the  manganese 
is  first  separated  as  sulphide.  Personally  he  had  tested 
against  American  chemists,  and  their  results  were  not  high, 
but  low.  Mr.  Gray  also  pointed  out  that  permanganate  of 
potash  was  very  undesirable  as  a  reagent.  There  was 
great  prejudice  against  permanganate  of  potash.  He 
(Mr.  Saniter)  had  used  Yolhard's  method  in  testing  man- 
ganese ores,  and  they  had  tested  their  permanganate  solu- 
tion months  apart,  and  found  it  practically  permanent 
when  kept  in  the  dark ;  he  did  not  know  whether  it  was  so 
in  the  light.  He  was  bound  to  say  that  for  testing  iron  it 
was  almost  more  delicate  than  bichromate,  the  pink  colour 
being  more  definite  than  the  green  spot.  He  had  stated  in 
his  paper  that  every  precaution  had  been  taken ;  he  had 
used  zinc  chloride  for  the  last  three  years.  The  burette  was 
also  carefully  calibrated.  It  was  not  very  difficult  to 
arrive  at  the  impurities.  Dr.  Kohn  had  asked  if  be  had 
any  direct  evidence  as  to  the  volatilisation  of  manganese. 
In  the  experiment  given  he  had  estimated  the  amount  of 
oxygen  in  excess  of  MnO,  and  found  the  whole  deficiency 
was  not  due  to  the  reduced  quantity  of  oxygen  in  the  pre- 
cipitate. He  had  not  tried  the  electrolytic  method ;  it 
might  be  good,  but  he  was  afraid  time  was  against  them  in 
commercial  laboratories,  whereas  by  Mr.  1'attinson's  method 
thoroughly  accurate  results  could  be  turned  out  in  a  couple 
of  hours.  With  regard  to  Dr.  Hurter's  question  as  to  the 
value  of  the  unit  of  manganese,  he  thought  it  was  a  good 
deal  higher  in  ferromanganese  than  in  manganese  ores,  but 
he  had  no  figures  at  the  moment.  He  did  not  think  it  was 
possible  to  draw  two  samples  from  a  large  cargo  which 
would  agree  so  closely  as  analyses  on  the  same  sample. 


iHanrbrsifer  Action. 


Chemical  Theatre,  Owens  College. 

Chairman :  Ivan  Levinstein. 
Vice-Chairman :  Edw.  Schunck. 
Committee : 
6  H.  BaUey.  P.  Hart. 

F.  H.  Bowman.  J.  51.  Irving. 

B.  F.  Carpenter.  E.  Knecht. 

G.  E.  Davis.  W.  H.  Perkin,  jun. 

C.  Dreyfus.  Sir  H.  E.  Roscoe,  M.P. 
H.  Grimshaw.  C.  Truby. 

Hon.  Local  Secretary  : 

J.  Carter  Bell, 

Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


FriilaV,  March  2nd:—  „.  ........      ■■ 

Mr. T. Clarksor    LR18.M.    "A  New Samphng-Machme." 
Dr.  F.  H.  Bowman,  I'.R.S.E.    "  Molecular  Chemistry. 


Notices  of  Papers  and  Communications  for  ths  Meetings  to  be 
sent  to  the  Local  Secretary.    

SESSION  1893-94. 


Meeting  held  in  tlic  Victoria  Hotel,  on  Friday, 
February  2nd,  1894. 


MK.    IVAN    LEVINSTEIN'    IN    THE    CHAIR. 


The  Chairman  said  that  he  desired  to  again  call  attention 
to  a  paper  read  by  Mr.  Carter  Bell  on  the  desirability  of 
raisiug  the  flash  point  of  mineral  oils  used  for  lighting 
purposes,  for  the  reason  of  setting  right  some  misapprehen- 
sion that  had  taken  hold  of  the  minds  of  the  Directors  of  the 
Ship  Canal.  The  same  subject  had  been  considered  at  a 
subsequent  meeting  of  the  Chemical  Section  of  the 
Manchester  Chamber  of  Commerce,  and  reference  was  made 
to  the  probable  danger  that  might  arise  to  shipping  and 
property  belonging  to  the  Ship  Canal  if  large  quantities  of 
mineral  oils  of  a  low  flash  point  were  stored  near  the  docks, 
and  a  resolution  of  the  Section  that  it  was  desirable  in  the 
interests  of  public  safety  to  raise  the  flash  puint  to  1003  was 
adopted  by  the  Board  of  Directors  of  the  Chamber.  He 
was,  however,  very  sorry  to  hear  that  the  reference  to  the 
Ship  Canal  should  have  been  misunderstood  by  the  Directors 
of  the  canal,  who  were  under  the  impression  that  the  Section 
of  the  Chamber  intended  to  agitate  for  only  raisiug  the 
flash  point  for  oils  arriving  at  the  Manchester  Docks.  If 
that  impression  got  into  the  heads  of  some  people  it  would 
of  course  do  considerable  injury  to  the  canal.  With  regard 
to  the  tolls  and  charges  of  the  Ship  Canal  Company  en 
chemicals,  it  had  been  sugsested  that  a  special  sub- 
committee of  our  Section  should  be  appointed  to  consider 
this  question,  but  in  his  (the  Chairman's)  opinion,  this  was 
unnecessary,  because  this  was  already  in  the  hands  of  the 
Chemical  Section  of  the  Chamber  of  Commerce,  which  was 
practically  elected  by  them  and  represented  the  commercial 
interests  of  the  chemical  industries  of  the  district.  A  full 
and  exhaustive  report  on  the  subject  had  already  been 
presented  to  the  Chamber  of  Commerce  and  published  in  its 
monthly  record,  and  they  would  find  on  reference  to  that 
report  that  the  charges  and  tolls  were  in  some  instances 
heavier  than  the  charges  hitherto  made,  and  this  was 
principally  due  to  the  expense  in  carting  to  and  from  the 
docks.  They  had  had  an  interview  with  Mr.  Marshall 
Stevens,  the  manager  of  the  canal,  who  went  fully  into  their 
complaints,  and  if  he  did  not  succeed  in  overthrowing  the 
report,  he  certainly  enlightened  them  upon  several  points. 
There  were  reasons  which  he  (the  Chairman)  was  not 
prepared  to  state,  that  the  freight  from  Liverpool  to 
Manchester  should  not  be  reduced.  In  regard  to  the  pro- 
posed meeting  of  merchants  as  to  rates,  sentiment  would  not 
bring  business  to  the  canal,  but  with  equal  rates  he  thought 
every  loyal  importer  and  exporter  would  support  it. 


NOTES  ON  THE  "FERTILISERS  AND  FEEDING 
STUFFS  ACT,  1893"  (56  &  57  Vict.  c.  56.),  AND 
OX  THE  "FERTILISERS  AND  FEEDING  STUFFS 
REGULATIONS,  1893." 

BY    J.    CARTER    BELL,    A.R.S.M.,  ETC. 

Under  this  Act,  which  came  into  force  on  the  1st  January 
of  this  year,  the  farmer  can  bring  a  sample  of  manure  or 
feeding  stuff,  together  with  the  invoice  of  the  goods,  to  a 
district  analyst,  and  if  the  sample  does  not  accord  with  the 
conditions  of  purchase  as  shown  by  the  invoice,  which  has 
to  state  the  percentages  of  soluble  and  insoluble  phos- 
phoric acid,  nitrogen,  and  potash,  if  any  present,  then  the 
seller  is  liable,  under  this  new  Act,  to  a  penalty.  All  who 
have  given  any  attention  to  the  analyses  of  such  substances 
as  are  covered  by  the  Act,  will  be  aware  that  various  results 
may  be  obtained  by  different  analysts,  depending  upon  the 
methods  of  estimation.  To  illustrate  this,  I  produce  a 
circular  issued  by  the  Manchester  Corporation  some  years 
since,  in  which  it  is  stated  "  In  consequence  of  damaging 
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statements  having  been  emulated  with  reference  to  tbia 
manure  ('  made  from  human  excrement,  blood,  bow 
&c')th«  Health  Committee  have  had  samples  drawn  from 
stock  bj  one  of  the  profesaore  ol  the  Victoria  University 
andhj  Mr.  Carter  Bell,  and  analysed  bythe  under  mentioned 
chemists,  with  the  following  results"!  then  follows  a  table 
■riving  results  obtained  by  seven  analysts  of  repute  I 
abstract  the  salient  points,  analysts  being  represented  by 
uuinbers  :  — 


Analysts. 

1. 

2 

s. 

1. 

5. 

'■ 

Organic  matter' 
Moisture 

UV36 

- 

38'  II 
10"77 

15-08 

13*49 

A 
15M1      1     07 

phos- 

2-W 

I'.'.V.I 

4-S2 

a-oi 

• 

2-81  8-73 
4-60      5-10 

deny  that  the  variations  here  are  verj 

and  this  time  the  usual  excuse  of  bad  sampling  cat I  be 

pot  forward,  for  the  manure  in  the  state  of  powder  was  well 
mixed  in  the  laboratory  and  quickly  put  into  bottles,  corked 
and  sealed  in  the  presence  of  witnesses;  in  the  estimation 
of  the  nitrogen  we  maj  saj  that  the  seven  fairly  agree,  but 
in  the  other  constituents  the  agreement  is  sadly  wanting. 

let  is  calculated  to  be  of  great  benefit  to  the  farmer 
an  1  to  the  houest  dealer.  It  is  highly  desirable  that  the 
effect  should  not  be  vitiated  by  conflicting  analytical  reports, 
hence  I  suggest  that  a  committee,  composed  of  manufac- 
turers and  analysts,  be  appointed  at  an  early  elate,  and  the 
question  of  the  analyses  of  manures  and  feeding  stuffs  be 
investigated  by  them.  The  question  of  sampling  is  an 
important  one,  but  this  is  well  covered  by  the  "  Regulations  " 
issued  by  the  Board  of  Agriculture.  This  society  will  be 
doing  good  woik  in  suggesting  that  certain  methods  be 
employed  for  the  estimation  of  the  various  constituents  of 
the  manures  or  feeding  stuffs  in  question. 

Discussion. 

Mr.  T.  TtBKB  said  be   was  under  the  impression  that   in 

the  matter  referred  to,  sampling  was  regarded  as  of  equal 
importance  with  analysis,  lie  did  not  wish  Mr.  Bell  to 
understand  that  he  under-estimated  the  value  of  analysis. 
As  a  manufacturer  he  would  prefer  to  have  good  sampling 
with  an  agreed  method  of  analysis.  There  had  never  been 
any  difficulty  in  determining  what  method  should  be 
adopted.  The  subject  of  manure  analysis  was  brought 
before  the  London  Chamber  of  Commerce  and  was 
thoroughly  discussed  by  a  committee  and  referred  to  the 
Manure  Makers'  Association,  which  bad  full  powers. 
He  believed  be  was  correct  in  saying  that  the  present 
Hoard  of  Agriculture  had  been  in  intimate  connection 
with  the  Royal  Agricultural  Society  of  England,  and  they 
had  assigned  to  Dr.  Voelcker  the  duty  of  determining 
this  ipiestion  ;  therefore  he  could  not  see  tbat  any  good  result 
would  be  achieved  by  this  Society  taking  the  matter  up 
again.  The  question  of  manure  had  become  a  matter  for 
legislation,  but  he  agreed  from  a  manufacturer's  point  of 
view  with  having  perfect  methods  of  sampling.  This  ditfi- 
culty  of  sampling  had  been  pointed  out  by  the  Chairman, 
hut  dealers  on  one  hand  and  sellers  on  the  other  often 
objected,  inasmuch  as  the  obtaining  a  fair  sample  was  a 
matter  of  considerable  difficulty.  Wood  pulp  in  hard  masses 
certainly  presented  some  difficulties.  The  decision  almost 
unanimously  arrived  at  by  the  Sections  of  the  Society  as  to 
sampling  had,  in  his  opinion,  equal  force  to-day. 

It  was  proposed  by  Mr.  Carter  Bell  that  the  Society  form 
an  analytical  committee  to  investigate  the  various  methods 
of  analysing  manures;  this  was  seconded  by  Dr.  Gerland, 
was  put  to  the  meeting,  and  carried  iiem.  con. 


Noll.  ON  Tin:  ESTIMATION  "I    MOI8TUBE  IN 

w  'i,  m  pi  LPS. 

BY   ■'     I   n:ll  El    BELL,    L.B.8.M.,    I 

'I'm    subjeot  of  Messrs   R<  idn  nd  Gemmell'e  paper 

before   the  Glasgow  Section   in    1' mbei   last,  vie,  The 

Estimation  of  Moisture   in   w I   Palps,  is  of  considerable 

interest  and  importance  alike  to  the  manufacturer  and  user 
as  well  is  to  the  analyst  to  whom  thi  m  nm  be 

referred.     With  a  view  to  a  proper  appreciati f   the 

subject,  and  a  satisfactory  solution  of  the  difficulties 
attending  the  analysis,  1  will  lii-t  mi  in  .in  tl.e  method  1 
adopt,  and  conclude  with  certain  Buggi  l  to 

secure  uniformity  in  the  statement  of  results  "l  analysis.  I 
expose  the  sample  to  atemperature  of  212  E.,andsoascertain 
the  absolute  moisture  present  in  the  sample  by  difference. 
In  -lating  my  results,  1  allow  a  definite  percentage  of 
moisture.  This  I  consider  to  be  a  much  more  scientific  and 
satisfactory  method  than  that  of  air-drying  in  a  room  at 
from  50  to  60  1  •'..  inasmuch  a~  by  the  one  process  we  arrive 
at  a  constant  result,  and  bythe  second  the  result  must  be 
variable  for  man]  reasons ;  thus,  the  actual  temperature  of 
room,  the  varying  amount  of  moisture  in  the  atmosphi 
the    form  and   manner  of  exposure,   i.e.   in    Bheets   or    the 

layers    separated,    &c,    &c.     As    an    indical I    this 

variation  in  results  when  air-dried,  I  give  the  following 
estimations  taken  from  my  note-book  of  wood  pulp  air- 
dried  and  also  dried  at  21 'J    F. 

October    1893.       iV'oon  Pi  i  r    exposed   for    100  Hours   to 
Temperature  from  :>  i    to  60    1'.  :  — 


Air-dried. 

Di 

1 

PerCent. 

Per  Cent 

UO-3 

87-3 

:,:>•  i 

67-0 

or.". 

r,7-o 

- 

66*5 

- 

67-8 

MT> 

samples,  j     ' 

Air  -  dried)      ,,.,. 
pulp....j     41" 

ioo-o 

Mean  of  TV   ,., 

samples  j  '"'  " 

SS-28- 

moisture, 
fwood      pulp, 

calcu 

to  a 

]u  per  eent. 

would  l>e 
3* » - i»  per  rent. 
of  air-dried 
I        pulp. 

WOOD   Pi  LP,  November  23rd,  ly.'3,  Air-dried  for 
GO  Hours  : — 

PerCent, 

100  grms.  torn  in  pieces Moisture    64 

„      not  torn „  6S 

torn n  6* 

100     „     not  torn •  68 

so    „         „      ,;i 

50       „  "3 

Mean  of  six  samples "  air-dried  "  for  60  hours  .  .    83 
Percentage  of  moisture  when  fried  a'  212    V.  ... 

In  this  ease  the  manufacturer  wi  led  upon  to 

pay  either  for  37  tons  or  38,  whichever  method  had  been 
used  for  estimating  the  moisture. 

Three  lots  of  500  grms.  each  were  weighed  from  the  same 
sample.  Nos.  1  and  -J  were  dried  at  21:2  K.,  and  the 
moisture  was  56-1  aud  5 G - 4  ;  these  two  dried  lots  were 
exposed  in  different  rooms   for  30  hours  to  temperatures 
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varying  from  50°  F.  to  56"  F. ;  the  percentage  of  moisture 
was  S3  in  both  cases,  calculated  on  the  original  >00  grins. 

The  No.  3  JOO  grms.  was  exposed  in  a  room  for  24  hours 
to  the  same  temperature  as  the  above ;  the  percentage  of 
moisture  was  4S'2,  or  5 1  •  8  of  air-dried  pulp. 

According  to  experiments  Nos.  1  and  '-',  the  paper 
manufacturer  would  be  called  upon  to  pay  for  48 '6  tons  of 
air-dried  pulp  containing  10  per  cent,  of  water,  but 
according  to  No.  3  it  would  be  ")1  'S  tons. 

One  authority  suggests  that  in  estimating  the  moisture 
we  first  ascertain  the  absolute  amount  by  drying  at  212  F. 
aud  then  allow  S  per  cent. ;  others  suggest  10  per  cent.,  and 
a  third  12  per  cent.  I  repeat  with  emphasis  that  in  my 
opinion  we  must  adopt  the  method  of  estimation  at  212°  F., 
with  subsequent  allowance  of  a  definite  and  agreed  per- 
centage  of  moisture.  My  suggestion  is  that  this  subject  is 
of  sufficient  importance  to  justify  the  appointment  of  a 
"  joint  committee "  composed  of  equal  numbers  of  wood- 
pulp  manufacturers  or  dealers,  of  paper  manufacturers,  and 
of  analysts,  all  of  recognised  status,  so  as  to  ensure  that  the 
recommendations  of  such  joint  committee  shall  be  regarded 
henceforth  as  the  basis  of  contract.  Let  a  committee  so 
composed,  through  the  agency  of  this  Society,  thoroughly 
investigate  the  whole  subject  and  so  secure  for  buyer  and 
seller  alike  equal  justice,  and  remove  the  onus  from  the 
analyst  of  stating  results  obtained  by  a  method  of  estimation 
varying  from  that  adopted  by  the  opposing  analyst. 


■  oOTajcw* 


N<  ITES  ON  THE  ( iXIDATION  AND  COR1N  >••!(  >X  OF 
IRON  AND  STEEL. 

BY  WILLIAM  THOMSON,  F.K.S.K. 

I  HAVE  lately  been  experimenting  to  find  the  best  pro- 
tective coating  for  iron  and  steel  work  with  special  reference 
to  structures  which  are  situated  in  the  neighbourhood  of  the 
sea,  and  exposed  to  the  spray  of  the  salt  water.  It  required 
a  number  of  experiments  before  a  satisfactory  method  was 
obtained  for  making  the  tests.  In  comparing  a  number  of 
different  paints  the  thickness  or  weight  of  the  coating  must 
be  considered  as  these  vary  to  a  large  extent. 

I  obtained  pieces  of  steel  4  x  1J  k  ^V  ins.  drilled  each 
with  a  hole  in  the  top.  these  were  weighed  and  painted  with 
one  coating  of  each  of  the  paints  and  weighed  again,  then 
left  for  about  a  week  exposed  to  the  atmosphere,  and  again 
weighed,  the  difference  between  the  two  first  weights  gave 
the  weight  of  the  wet  paint  employed  which  was  calculated 
for  the  square  yard  of  surface  whilst  the  first  deducted 
from  the  third  weight  gave  the  weight  of  dry  paint.  The 
coatings  varied  between  three  quarters  of  an  ounce  for 
boiled  linseed  oil  alone,  to  seven  ounces  for  oxide  of  iron 
paint,  tar  l-56,  solution  of  pitch  l-24,  red  lead  6 '24,  &c. 

These  pieces  of  painted  steel  were  then  suspended  aud 
sprayed  from  time  to  time  with  a  saline  solution  composed 
of  a  mixture  of  the  chlorides  of  sodium  and  magnesium  in 
about  the  proportions  in  which  they  would  be  found  in  sea- 
water,  but  this  showed  no  satisfactory  result,  as  there  was 
no  appearances  shown  on  any  of  the  samples  to  indicate 
rusting  underneath  the  covering.  I  then  immersed  all  the 
plates  in  a  glass  vessel  containing  sufficient  saline  solution 
to  half  immerse  each  and  observed  that   the  clear  solution 


Effects  of  Caustic  Soda  ox  the  Strength  of  Irox  and  Steel  Wire  ^tii  inch  thick. 


Before 
Treatment. 

Solutions. 

Cold. 

Hot. 

Water. 

5  l'er  Cent. 
Caustic  Soda. 

12  Per  Cent. 
Caustic  Soda. 

Water. 

5  Per  (Vnt. 
Caustic  Soda. 

12  PerCent. 
Caustic  Soda. 

Steel  wire  :— 

Breaking  strain  in  lbs.— 

2,085 

2.085 
13 

13 

2,050 

2,030 
10 

10 

2.132 
2.010 
2,071 

14 
13 
13-5 

2,121 
1,960 
2,000 

12 

8 

10 

1,666 

1,665 

2 

2,095 
2,030 
2,062 

12 

12 
12 

1,980 

2.020 
2,000 

*No.  of  twists  in  »;  inches- 

12 

13 

12' 

Puddled  iron  win-  :— 

m?  strain  in  lbs. — 

1,»74 

1,074 
12 

12 

1,135 

1,135 
IS 

12 

1,115 
1,116 

1.115', 

11 
9 

10 

1,110 
1,110 
1,110 

8 
4 
0 

1,062 

1,062 

10 

10 

1,098 

1.105 
1,101 

7 
7 

7 

1,085 

1,069 

•No.  of  twists  in  G  inches- 

1,073 
9 

8 

M 

Flat  hoop   steel,  gths  inch  wide  by 
from  ,,-;;,-h-tlis  to  .*,'llihs  of  an  inch 
thick  :— 
Kreakin*  strain  in  lbs.— 

2,800 
3,200 
3.H50 
3,027 

9,000 

3,3511 

3,175 

2,800 

:t..'i»i 

•• 
3,150 

■  • 

2,975 
3,200 

8,087 

2.725 

2,775 

In  this  tent,  pieces  ol  the  wire  6  Inches  in  Itntrtii  were  twisted  till  they  liroke,  and  the  number  of  twists  minimi  are  here  recorded. 
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after  two  oc  tl  idually  began  to  become  turbid, 

and  in  a  fi  •«   day-  more  threw   down  a  precipitate  oftbe 
peroxide  of  Iron.     Borne  time  later  it  could  1"'   observed 
that  the  iron  underneath  some  of  the  coating!  of  paint 
undergoing  oxidation  to  a  much  greater  extent  than  under 
others.     It  suggested  itself  to  me  that  if  each  plate  of  iron 
were   placed  in  a  separate  ula--  beaker  with  the  - 
wlution  tin'  turbidity  of  the  dear   liquid   would   be 
criterion  as  to  the  extern  of  the  rusting  underneath. 

On  making  ;i  second  Bcries  ot'  experiments  in  this  way 
I  observed  thai  tin'  production  of  a  turbidity  formed  .1  very 
good  criterion  as  to  the  protective   power  of  certain  paints, 
ami  it  has  enabled  in<  to  make  a  large  number  of  e 
menus  with  different  coatings  which  showed  that  oxide  of 

iron  paint,  white  lead  irdinarj  paint*  of  com rce 

had  comparatively  little  protective  influence  on  the  iron  as 
spared  with  red   lead,   tl"'   latter  showed   no   signs   of 
turbidity  in  the  saline  solution  whilst   all  the  others  had 
become  turbid  and    <  hie  precipitate  of 

ferric  oxide. 

The  study  of  this  subject  was  subsequently  carried  on  in 
conjunction  with  Mr.  Harry  Smith.  F.I.C.,  which  has 
Jtedinthe  discover}  of  some  valuable  applications  for 
the  prevention  of  corrosion,  but  as  he  has  applied  for  a 
patent  to  cover  his  special  claims  1  will  leave  him  to 
describe  these  further  ex]  erimenta  himself. 

I  took  two  small  pieces  of  iron,  attached  them  by  copper 
wires,  the  one  to  a  plate  of  copper  of  small  size,  and  the 
other  to  a  plate  of  /.inc.  these  being  allowed  to  stand  in  the 
saline  solution.  It  was  remarkable  to  observe  how  rapidly 
the  iron  in  contact  with  the  copper  became  corroded  and 
how  completely  the  iron  in  contact  with  the  zinc  was  pre- 
served from  corrosion  or  oxidation,  not  only  on  the  part  in 
tin'  solution  itself  but  also  on  that  which  was  not  immersed. 
After  a  few  weeks  an  electro  deposit  of  zinc  was  formed  on 
the  immersed  portion  of  the  iron  plate  in  contact  with  the 
zinc. 

It  suggested  itself  to  me  as  probable  that  for  the  pro- 
tection of  bridges  and  towers  it  might  be  advisable  to 
place  a  large  hall  of  zinc  in  wet  ground  in  metallic  contact 
with  the  iron  of  the  structure  by  means  of  wires  which  I 
believe  would  tend  materially  to  prevent  corrosion  at  com- 
paratively small  cost. 

I  have  lately  been  considering  the  effects  of  riveting 
iron  and  steel  on  the  one  hand,  and  different  kinds  of  steel 
on  the  other,  in  the  manufacture  of  iron  and  steel  boilers 
with  a  view  to  find  whether  the  contact  of  these  different 
materials  would  tend  to  cause  corrosion  in  the  one  or  in  the 
other,  by  reason  of  the  one  acting  as  electro  negative  to  the 
other  and  so  inducing  electric  action  resulting  in  oxidation 
and  corrosion  of  one  of  the  plates. 

I  lately  came  across  a  pecubar  effect  produced  on  the 
bowling  hoop  of  a  steel  boiler  which  had  been  attached  by 
iron  rivets,  the  bowling  hoop  being  deeply  corroded  at 
certain  points,  especially  in  the  line  along  the  outside  ridge. 
1  had  cut  from  the  steel  bowling  hoop  a  piece  of  steel  T"b'''~ 
in.  square  by  -J-jiths  in.  long,  and  from  one  of  the  iron 
rivets  I  had  a  piece  of  similiar  size  also  cut  ;  a  hole  was 
drilled  through  each  near  the  top  into  which  a  copper  wire 
was  fixed  ;  for  comparison  with  these  pieces  I  also  obtained 
similar  piece-  in  size  and  shape  which  I  marked  "  C,"  this 
was  a  new  steel  rivet;  "  I)  "  was  a  steel  rivet  closed  by 
machine  and  held  in  the  dies  till  nearly  cold:  "  E"  was  a 
piece  of  new  mild  steel  (nnworked). 

The  piece  of  iron  taken  from  the  rivet  in  the  boiler  above 
mentioned  was  Low  Moor  iron  which  I  marked  "  A,"  the 
piece  cut  from  the  steel  bowling  hoop  I  marked  "  15."  The 
whole  of  these  samples  were  pushed  through  a  piece  of 
cardboard,  so  that  all  could  be  immersed  in  any  liquid  at  the 
same  time.  By  merely  touching  the  copper  wires  attached 
to  each  with  the  wires  leading  from  a  Thomson's  tangent 
galvanometer,  the  direction,  and  to  some  extent  the  intensity, 
of  the  current  of  electricity  produced  (if  any)  could  be 
ascertained  by  noticing  to  which  side  the  spot  of  light  was 
deflected  and  the  rapidity  with  which  the  deflection  took 
place.  On  looking  at  the  annexed  table  it  will  be  seen  that 
"  A."  the  piece  from  the  iron  rivet,  and  "  H."  the  piece  from 
the  steel  hoop  when  placed  in  sulphuric  acid,  and  connected 
to   the  galvanometer  the   rivet  was  electro  positive  to  the 


iic-t  and  tl  part  ol  tie    tine  or  more 

ided  e  iti-ri.il.  hut  within  a  f.w   second 
wards   the   -pot   ..!'   light    iwung    round    in    the    opposite 
in,  showing  thai  the  el  become  electro 

io  the  -i''l     The  piece  of  iron   riv< 
I-  in  ed  in  contact  with  the pi<  ie  from  tb<  new  -i,-.-l  rh 
and  the  same  effect  took  pla  e,  the  iron  rivet  being  electro- 
positive at    tir-t  and  .  lecl  1-      Exactly 
'in    same  thing  look  place  when  the  iron  rivel  wai 
in  contact    with  the  second  steel  rivet,  closed  by  machine 

"  h."    but    when   placed    in   eonla.i    with    a    piece   of    "mild 

steel  new    nnworked  "  "  I ■'.."  the   iron  remained   from  the 
tir-t  electro  negative, the  mild  electro  positive. 

The  general  result-,  as  shown  bj  the  table  given 
are  that  the  three  -ample-  of  steel  "C,"  "  D,"  and  -  1 
n  act  strongly  amongst  themselves,  and  tier,  fore  i'  - 
be  quite  as   likely  that   one  steel  plate   maj  act  I 
negative    to    another    steel    plate,  as    it    is    for    a    p 
malleable  iron  to  aet   ai  negative  to  a  Bteel   plate, 

although    it    may    he   taken    as   a    rule  that    steel  corrodes 
readily    than    iron      when    placed    under    favourable 
conditions. 


-     phuric  \<  id 
Icid  1  pa 
Water  '.'  parts). 

1     .ash 
Bp,  gr.  1-811. 

A  in  in 

1. 

\  ,v  I; 

\  at  Brat,  +  B 

-+-  Bat  first,  the 

+  A  very  Strongly 

afterwards. 

currenl  rapidly 

on  ■ 

going  down  t<> 

action,    +  1: 

. 

\\i-ak.  almost  ml! 

A.  &  C 

+  A  at  first,  +  C 

■  erj  strongly 

\  very  strongly, 

afterwards; 

afterwards  the 

tu         ' 

revi  i 

A  .v  D 

+  A  at  first.  +  D 

^  D    ., 

afterwards. 

weakly,  afterwards 
+  l»  weakly. 

A  .v  i: 

+  E 

+  E    „ 

■  strongly  at 
iir>i.  Kradaally 
beconiini:  v.iy 
weak,  hut  showed 

no  reversal. 

B.v  1 

+  C 

4-  Cat  first  fairly 

+  0  strong  at 

iil'Iv,  then 

first,  altera 

-t    B  fairly 

weak. 

rngly. 

B&D 

+  B  slightly,  +  D 

+  Bat  first  fairly 

+  B  stmne  at 

afterwai  i>. 

strona-.  then 

first,  after* 

■       ■:_-'           1  1 

+  1>  weakly. 

reversiog  again  t-> 

her  strongly 

B&E 

-  H  momentarily, 

+  B  momentarily. 

+  B  stronir  at 

then  1   K  afur- 

then  +  1 

first,  after*. 

wards. 

weakly. 

weak,  but  no 
irsal. 

C  .v  1) 

r  i'  momentarily, 
then  -t-  D  after- 
wards. 

+  C  very  strongly 

1 

1    strontdy  at 

+  E  fairly 

1. 

first,  afterwards 

strongly. 

becoming 

extremely  weak. 

D*  1. 

S  metimeson 

our  side  ami 

sometimes  on  the 

other. 

1 

-   I» 

Copper  with  all  the  samples  was  "  -  "  (electr 

i.  ami  "  -  "  (electro-negative)  in  sulphuric  a 
chloride  uf  ammonium  sole 

The  t-  sigii   corresponds   to  the  electro-positive, 
element  which  rroded,  whilst  the  Sign  -  I 

lenient  winch  does  net  corrode. 

Much   interesting  work   in  this  direction  has  been  made 
by    Mr.    Thoma-    Andrew-,   Asso.    M.I.C.K  .     I 
He  shows  that  in  some  combinations  of  steel  of  different 

*  On  "the  Relative  Blectro-Chemical  i 
- 

before  the  Royi     -  Edinburgh,  ami  also  nne  bv  the  same 

author  on  "  Galvanic  Action  between  Wrought   Iron.  Oast  Metals, 
and  ear      3  Steels 

before  the  Institution  of  Civil  Engineers,  \ol.  LXXvli.    - 
i«vi— -4.  Part  III.,  and  a  third   bj 

-  during  Loin-- I  -      Water."    Proo 

Institui  ■     .    I  \\\i  :      - 

Part  IV. 
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kinds  with  each  other  and  with  iron  that  the  one  element 
after  being  electro-positive  gradually  becomes  electro. 
negative,  and  this  change  will  take  place  many  times  during 
long  contact  with  each  other.  In  other  eases  the  relative 
galvanic  positions  of  the  two  pieces  of  metal  remaining 
constantly  the  same.  Inder  such  conditions  it  seems  an 
advisable  thing  that  in  making  boilers  some  use  should  be 
made  of  this  simple  means  of  determining  whether  the  one 
metal  intended  for  use  in  the  boiler  would  be  likely  to  act 
strongly  upon  another  when  both  are  placed  in  galvanic 
contact  with  each  other  in  a  saline  solution. 

I  have  lately  been  investigating  a  curious  case,  in  which 
a  number  of  steel  boilers  were  completely  destroyed  by 
using  them  for  producing  steam,  and  at  the  same  time  for 
evaporating  solutions  of  caustic  soda  from  a  to  12  per  cent. 
The  result  of  the  use  of  the  boilers  in  this  manner  was  in 
about  two  years,  to  crack  many  of  the  plates  along  the  line 
of  the  rivets,  but  not  between  the  rivet  holes,  and  in  many 
cases  the  rivet  heads  were  broken  off.  I  was  informed  that 
this  was  one  of  the  peculiar  properties  of  caustic  soda  upon 
iron  or  steel,  that  "  it  took  the  nature  out  of  the  steel,  and 
caused  them  to  become  brittle." 

I  made  a  number  of  experiments  to  find  whether  caustic 
soda  had  any  effect  whatever  upon  iron  and  steel,  by  taking — 

A.  Four  pieces  of  puddled  iron  and  four  pieces  of  steel 
wire,  and  placing  them  in  a  five  per  cent,  solution  of  caustic 
soda  (made  from  ammonia  soda  ash)  contained  in  iron  tubes 
closed  by  a  screw  cap. 

B.  Four  pieces  of  each  as  above,  placed  in  a  12  per  cent, 
solution  of  caustic  soda  as  above  described. 

C.  Two  pieces  of  each  wire  placed  in  distilled  water  in  an 
iron  tube  similarly  arranged. 

D.  Four  pieces  of  hoop  steel  placed  in  5  and  12  per  cent, 
solutions  respectively  of  caustic  soda  as  above  mentioned. 

In  all  these  experiments  one  set  of  each  was  kept  at  the 
boiling  point  of  water  constantly  for  84  days,  and  the  other 
set  kept  in  the  cold,  the  whole  being  immersed  for  195  days 
(about  6|  months). 

The  breaking  strains  of  the  pieces  of  wire  in  samples 
untreated  in  comparison  with  those  which  were  thus  treated 
were  kindly  determined  for  me  by  Mr.  John  Thewlis  John- 
son of  Manchester,  and  the  breaking  strains  of  the  hoop- 
steel  by  Mr.  Alderman  YV.  H.  Bailey  of  Salford. 

The  results  as  a  whole  show  that  caustic  soda  appears 
either  hot  or  cold,  to  have  little  or  no  chemical  or  damaging 
action  on  the  iron,  which  is  what  one  would  have  expected. 
I  had  in  my  possession  till  lately  some  pieces  of  bright  iron 
which  had  been  put  by  my  late  partner,  Dr.  F\  Crace- 
Calvert,  in  a  solution  of  carbonate  of  soda  and  left  for 
upwards  of  30  years,  and  they  were  as  bright  at  the  end  of 
that  period  as  they  were  when  first  immersed.  I  am  of 
opinion  that  the  damage  to  the  steel  boilers  is  a  purely 
mechanical  one,  caused  possibly  by  the  caustic  getting  under 
the  rivet  heads  and  between  the  plates,  crystallising  and 
thus  breaking  them  by  expansion  underneath. 

Discission. 

The  Chairman  wished  to  know  what  in  the  opinion  of 
the  author  of  the  paper  was  the  best  paint  to  be  used  for 
the  protection  of  iron  ? 

Mr.  Thomson  replied  that  red  lead  was  usually  employed 
by  the  Admiralty  for  painting  iron  ships,  and  might  be 
considered  the  best,  notwithstanding  that  it  very  often 
caused  poisoning  to  the  men  engaged  in  cleaning  the  interior 
of  ships. 

Mr.  Petee  Habt. — Some  boilers  used  for  boiling  caustic 
soda  solutions  only  gave  way  near  the  furnaces,  and  the 
bolt  heads  broke  off.  This  showed  that  it  was  purely  a 
mechanical  action,  and  not  the  result  of  corrosion  from  the 
action  of  caustic  soda. 
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MR.    THOS.    1AIRLEY    IN    THE    CHAIR. 


SUBSTANTIVE  DYES  AXD  SUBSTANTIVE 

DYEING.     \  CONTRIBUTION  TO  THE 

THEOBT  OF  DYEING. 

EI    CARL   OTTO    WEBER,   PH.D.,   F.C.S. 

The  theory  of  dyeing  has  so  far  scarcely  exercised  any 
direct  influence  upon  the  art  of  dyeing,  none  of  the  ex- 
ceedingly numerous  methods  for  dyeing  and  printing 
having  been  evolved  from  a  theory  of  dyeing  in  a  similar 
manner,  as, for  instance,  the  manufacture  of  triphenylmethane 
colouring  matters  from  the  well-known  series  of  theoretical 
researches  on  their  constitution.  At  present  two  essentially 
different  theories  of  dyeing  are  opposing  each  other,  one 
of  which  considers  dyeing  as  a  chemical  process,  while  the 
other  regards  it  as  a  merely  physical  phenomenon.  Witfs 
"  solution  theory  "  is  no  doubt  the  most  notable  represen- 
tative of  the  last  named  class.  It  appears  that  the 
adherents  of  these  theories  never  seriously  attempted 
a  rational  compromise  between  their  divergent  opinions, 
one  always  striving  to  prove  the  other  unsatisfactory  or 
untenable.  This  of  course  might  be  justified  if  proof  had 
ever  been  furnished  that  the  whole  of  the  dyeing  phenomena, 
as  observed  in  the  dyeing  of  the  various  fibres  with  dyes  of 
different  classes,  belong  to  one  order  of  chemical  or  phy- 
sical phenomena  only.  But  indeed  we  know  that  the 
behaviour  of  each  of  the  different  fibres  towards  the  same 
dye  shows  great  differences,  and  so  does  the  behaviour  of 
one  aDd  the  same  fibre  towards  dyes  of  the  various  classes 
indicate  very  considerable  variations.  That  there  exists 
an  undeniable  connection  between  these  differences  and  the 
chemical  nature  of  these  textile  materials  and  dyes  is  an 
old  observation.  Especially  well  established  is  the  fact 
that  a  coloured  substance,  in  order  to  be  applicable  as 
a  texliie  dye,  must  of  necessity  possess  the  properties 
and  constitution  of  either  an  acid  or  a  base.*     Thus,  indigo 

•  This  definition  of  course  does  not  and  is  not  meant  to  cover 
also  the  pigment  dyes,  amongst  which  not  only  the  well-known 
dye  pigments,  but  also  aniline  black  and  iudigo  must  be  classed. 
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.-annul  be  cull.  .1  a  dye,  hut  should  be  den  i  igtnenl 

colour,  while  on  the  other  hand  indigo-carmine  i 

,h,       rhere  exists  teeption  to  the  above  role,  wh    h 

oertainl)  seems  to  confirm  the  chemical  theory  ol 
But  we  are  lore. I  to  the  conclusion  that  the 
processes    must    be  divided    into    at   least   two    d 

j,  according  to  whetherthe  dyes  arc  direotly  assimi- 
lated by  the  fibre  (substantive  dyeing),  or  whether  they 
require  the  intervention  of  a  mordant,  or  are  formed 
immediately    in  and  upon   the   fil  ctive    dyeing). 

The  tir-i   case  forms  the  Bnbject   of    this    investi 

r  with  ill.-  relations  between  the  chemical  nature  ol 
fibre  and  dye,  upon  which  substantive  dyeing  depends 
The  Becond  itive   dyeing)  will   no!  occupy    oui 

time  lure.     Dyeing  in  this  •■  rooess  practically 

independent  of  I  n  so  faras  the  latter  assumes 

no  chemical  rile  in  the  fixing  or  formation  of  the  dye  or 
pigment,  but  merely  acts  as  a  carrier  for  the  latter. 
These  dyes  therefore  either  mechanically  adhere  to  the 
fibre,  or  the)  occur  in  the  cellular  cavities  of  the  latter  it 
the  form  of  insoluble   precipitates.      For  this  reaa 

:  this  class  are  very  liable  to   show  the  defect  known 

as  "rubbing  off,"  au.l  indeed  the)  are  never  without  it. 
Indigo,  unihnc  black,  Turkey  red,  and  all  mordant  dyes  on 

cotton,  also  the  azo  dyes  produced  upon  the  fibre  are  pig- 
ment .Ives  of  this  class,  just  like  chronic  yellow,  Prussian 
blue,  or  iron  buff.  There  are  scarcely  two  opinions  possible 
with  regard  to  this  kind  of  dyeing  and  dyes. 

( If  the  \  ai  ions  textile  fibres,  wool  has  uo  doubt  the  greatest 
affinity  to  colouring  matters  of  all  kinds,  and  is  capable  of 
decomposing  the  basic  dyes  into  free  acid  and  colour-base 
which  combines  with  the  wool,  also  of  combining  directly 
with  the  colour  acids  of  sulpbonated  dyes.  In  all  these  cases 
the  wool  is  dyed  in  shades  identical  with  those  of  the  salts, 
or  rather  the  lakes  of  these  dyes.  This  property  of  wool  to 
combine  with  colour-bases  as  well  as  with  colour  acid-,  has 
.1  its  full  explanation  by  the  valuable  investigations 
of  Kneeht.t  who  most  conclusively  demonstrated  tin*  func- 
tion to  be  due  to  the  amido-acid  nature  of  the  wool-fibre, 
particularly  to  lanuginic  acid.  It  is  a  matter  of  little  impor- 
tance for  the  discussion  of  this  subject,  whether  the  wool 
fibre  is  a  homogeneous  substance  or  not,  or  whether  lanu- 
ginic acid  pre-exists  on  the  fibre  or  is  a  decomposition 
product  of  the  latter,  which  forms  in  the  course  of  the  dyeing 
process.  The  fact  that  wool  is  capable  cf  forming  lakes 
with  colour  bases  and  colour  acids  in  the  manner  of  an 
amido  acid  is  well  established  and  we  can  therefore  express 
the  chemical  nature  of  the  wool  fibre  by  the  formula — 


W 


1. 
,NHS 

.('(Hill 


in  which  \V  stauds  for  an  unknown  radicle,  which  may  or 
may  not  lie  homogeneous  in  itself  and  which  to  us  is  of  no 
concern  beyond  being  the  carrier  of  an  amido  group  and  a 
carhoxvl  group,  i.e.,  of  basic  and  acid  properties  r.-spec- 
tivclv.  Therefore  while  this  formula  only  in  the  widest 
sense  of  the  term  could  be  called  an  empirical  formula,  it 
contains  on  the  other  hand  no  hypothetical  assumption,  tin- 
presence  of  amido  and  carboxyl  groups  in  the  wool  fibre 
being  a  matter  beyond  dispute.  This  elementary  formula 
being  granted,  wool  dyed  with  naphthol  orange  would  then 
be — 

II. 


W 


.NHj.O.SOj.CeH^N  =  N.C,„H6.OH 
.COOH 


and  likewise  wool  dyed  with  magenta. 


*  Except  in  the  case  of  the  sulphonated  or  carboxylated,  and 
mordant-dyeing  wool  dyes,  which  occupy  a  very  interesting  inter- 
mediate  ti-siti  substantive  and  adject  i\  e 

t  Tli- se  investigations  have  evidently  been  suggested  by  certain 
remarks  of  Prof.   Hummel  (Journ.   B  and   Col.,   Vol.  i.. 

pp.  809— -210),  who  appears  to  have  clearly  recognised  the  nature  of 
the  process  of  dyeing  wool  loner  before  Knecht  undertook  hi* 
researches. 


.Nit 
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III. 

1     IF 
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Thi   |  the  assimilation  of  these  and  all  analog 

ring  matters  by  tin-  wool  fibre  is  a  purely  cbcm 
hi,  which  i-   in   itself  sufficiently  intelligible  without 
theory  of  rigid  solutions.     What  take-  plac    in  ■ 
-  is  simply  the  formation  of  lakes  bctw. 
tic- amido  or  th.-  sulphonic  group  of  the   wool  and  till 
spc.-iivcU  sulphonic  or  amnio  group   ol    the 

acid  or  basic   colouring  matters.     The  second  of  our  ab 
formula:  expresses  the  fact,   thai    in  dyeing  wool  with  a 
sulpb  -  tring  m  ttter,  the  amido  group  of  the  wool 

combines  with  the  sulphonic,  gro  dye,  whili 

ixyl  group  of  the  wool  remains  unaffected.    The  third 
of  our  formula:  represents  the  process  of  dyeing  wool  with 
magenta  as  lake  formation  bet  iveen  the  carboxyl  group  of  the 
adorn       the  amido  groups  of  ma  sequently 

we  should  expect  that  the  free  carboxyl  group  of  wool  dj 
with  some  acid  colouring   matter,   would  *till  be.   capable   of 
combining  with  basic  dyes  in  the   same  manner  and  •!< 
as  undyed  wool.     Such  indeed  is  the  case.     A.  skein  of  v 
dyed   in  the  preseno  of  a  large  excet  rlel  I;  was 

careful!)  washed  after  dyeing.     On  immersion  of  this  - 
in  a  bath  of  m.>  by  -  de  with   a  white   skein  of 

the  same  weight,  which  was  treated  in  a  magenta  bath  of 
the  same  strength,  it  was  found  thai  both  s! 
exactly  the  same  quantity  of  mag.-nta.  Considering,  how- 
ever, that  the  solutions  of  all  acid  colouring  matters  pre- 
cipitate tli--  solutions  of  all  basic  colouring  matters,]"' 
being  formed,  which  must  be  described  as  salts  of  colour 
buses   with    colour   acids,   ii   might   I-  .  tl  at   the 

magenta  in  the  ab  ive  dyein  ■  test  di  1  nol  ■  imb  ne  with  the 
carboxyl  group  of  the  wool,  but  formed  a  lake  with  the  acid 
<\\e  upon  the  fibre,  in  which  case  the  wool  would  simply  be 
dyed  with  a  kind  of  pigment,  a  magenta-scarlet  lake.  Bat 
lakes  of  this  description  are.  without  exception,  easily- 
soluble  in  alcohol.  However,  in  treating  with  alcohol  the 
hank  dyed  with  scarlet  and  magenta,  only  a  very  small 
quantity  of  magenta,  but  not  the  faintest  trace  of  scarlet  is 
lived.  This  is  an  undispntable  proof  that  upon  such 
skein  scarlet  and  magenta  occur  quite  independently  of 
each  other;  in  other  words,  wool  dyed  in  this  manner  is  a 
compound  lake  of  the  formula  — 


IV. 
.Ml  .O.SOj  '    II, .X  =  X.C',,,11,,,011 


\Y 


.CO.O.H3N'/ 


/CCH,.MI, 

C\ 
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The  disciples  of  the  "  solution  hypothesis  "  might  observe- 
that  the  negative  result  of  the  alcohol  test  was  not  the 
necessary  result  of  a  chemical  combination  of  the  above 
description,  but  simply  the  consequence  of  the  greater 
solubility  of  those  dyes  in  the  substance  of  the  wool  fibre 
than  in  alcohol,  for  this  hypothesis  certainly  has  the 
advantage  of  offering  a  cut  and  dried  answer  for  every 
emergency  of  this  kind.  Now.  assuming  for  the  nonce  this 
hypothesis  to  be  right,  then  we  should  have  dissolved  in 
the  wool  fibre  magenta  side  by  side  with  scarlet,  so  that  just 
in  this  case  under  all  circumstances  the  above-mentioned 
magenta-scarlet  would  of  necessity  be  formed,  but  this  is 
exactly  what  is  disproved  by  the  negative  alcohol  test. 
Witt's  hypothesis  is  very  difficult  to  refute,  because  it  is 
almost  uncontrollable,  and  if  we  attempt  to  disprove  it, 
we  must  bear  in  mind  that  it  assumes  the  colouring  matters 
to  be  in  a  state  of  solution  in  the  fibre,  i.e.,  in  the  free- 
state.  As  soon  as  any  chemical  action  between  fibre 
and  dye  is  allowed,  the  bypoihesis  becomes  altogether 
superfluous.  I  shall  Bhow  later  on  that  we  possess  the 
means  for  the  experimental  determination  of  this  matter. 

The  second  objection  raised  against  the  chemical  theory 
of  dveing  contends  that  no  chemical  combination  between 
the  wool  fibre  and  the  dyes  did  take  place  in  dyeing,  as  the 


-_ 
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properties  of  the  fibre  and  dye  remained  quite  unimpaired 
in  the  dyeing  process,  and  especially  the  structure  of  the 
fibre  suffered  no  alteration.  If  we  extend  this  argument  to 
nitrocellulose  we  should  have  to  conclude  that  this  substance 

is  no  chemical  compound,  but  perhaps  a  solution  of  nitric 
acid  in  cellulose,  because  cotton  on  its  conversion  into 
nitrocellulose  suffers  no  appreciable  alteration  in  its 
structure.  Moreover,  I  will  show  later  on  that  in  dyeing 
wool,  the  fibre  as  well  as  the  colouring  matters  lose 
their  chemical  properties,  exactly  in  the  same  degree  as 
any  base  and  acid  in  forming  a  salt.  Lately.  Cross  and 
Be'wm*  observed  that  jute  fibre  is  dyed  blue  in  solutious  of 
ferri-ferri-cyanide.  'rise  dye  is  perfectly  even  throughout 
the  fibre,  and  the  authors  consider  this  as  a  striking 
instance  of  "  rigid  solution "  as  propounded  by  Witt. 
This  observationr  however,  is  nothing  of  the  kind,  but 
merelv  goes  to  show  that  in  jute  fibre  the  aldehydic 
croups,  to  which  the  reducing  action  of  jute  fibre  is  due, 
are  evenly  distributed  throughout  the  fibre  substance,  or  in 
other  words  that  this  fibre  is  a  homogeneous  substance. 
The  fibre  being  an  insoluble  substance,  that  reducing  action 
and  consequently  the  production  of  Prussian  blue  can  only 
take  part  on  the  same  places  in  which  the  aldehydic  groups 
are  located,  so  that  the  evenness  of  the  blue  dye  of  necessity 
corresponds  to  the  even  distribution  of  these  groups. 
--  and  Hi-van's  observation  is  therefore  simply  a  case 
of  pigment  dyeing  under  exceptionally  favourable  circum- 
stances. It  is  an  eminently  chemical  dyeing  process,  and 
the  location  of  the  dye  within  the  fibre  is  by  no  means  a 
case  of  Witt's  "  solution,"  but  merely  proves  the  perfect 
intramolecular  penetrability  of  the  jute  fibre  by  aqueous 
solutious.  This  perfect  penetrability  of  jute  fibre  and  all 
other  fibres  calls  for  no  special  explanation  here,  being  an 
absolute  condition  of  the  growth  and  life  of  the  vegetable 
and  animal  fibre.  What  induced  Cross  andBevan  to  proclaim 
this  particular  dyeing  process  a  striking  instance  of  the 
solution  of  a  dye  "in  the  fibre,  it  is  difficult  to  see,  considering 
that  we  have  here  a  truly  unique  case  of  a  chemical  dyeing 
process,  in  which  the  fibre  itself  becomes  instrumental  in 
the  formation  of  the  dyestuff .  Cross  and  Bevan's  observation 
is  certainly  highly  interesting,  but  I  am  afraid  their 
interpretation  of  it  will  hardly  find  favour  with  Witt. 

In  a  former  paper*  I  showed  that  the  sulphonic  acids  of 
strong  colour-bases,  as  for  instance  acid-green,  are  capable 
of  forming  lakes  in  the  amido  group,  as  well  as  in  the  sulpho 
group.  If  by  means  of  barium  chloride,  that  is  by  lake  for- 
mation in  the  sulphonic  group,  we  convert  acid-green  into  a 
lake,  we  find  the  latter  to  be  rather  deficient  in  brightness  and 
depth  of  shade,  also  its  fastness  to  light  is  very  unsatisfactory. 
In  treating  this  lake  with  tannic  aeid  the  two  combine  rapidly. 
At  the  same  time  the  shade  of  the  lake  is  considerably 
brightened  and  intensified,  and  the  fastness  to  light  of  this 
barium-tannin  lake  is  at  least  three  times  that  of  the  barium 
lake.  Exactly  the  same  observation  is  made  in  the 
conversion  of  every  amido-sulphonic  dye  into  a  lake,  always 
providing  the  amido  group  of  the  unsulphouated  dye  being 
capable  of  lake  formation.  If  we  dye  wool  with  one  of 
these  colouring  matters  in  the  well  known  manner  and  treat 
afterwards  that  skein  in  a  bath  of  tannic  acid,  not  the  slightest 
alteration  is  noticeable.  Quite  as  indifferently  behaves  the 
dyed  skein  in  a  bath  of  barium  chloride.  Thi»  is  unmis- 
takable proof  of  the  fact  that  this  dyed  skein  is  not  merely  a 
solution  of  the  dye  in  the  wool  fibre,  as  no  alteiation  of  the 
lake-forming  properties  of  the  dyes  could  take  place  in  that 
case.  For  this  reason,  dyed  wool  must  be  considered  as  a 
chemical  compound  formed  by  the.  interaction  of  the  salt- 
forming  groups  of  the  wool  fibre  with  the  corresponding 
salt  forming  groups  of  the  colouring  matters,  or,  in  other 
word6,  dyed  wool  is  as  much  a  lake  as  the  compounds  of 
alizarine  with  alumina,  or  of  magenta  with  tannic  acid. 
Whether  the  lake-former  be  the  fibre  itself  or  some  metallic 
oxide  or  other  salt-forming  substauce,  intermediately  fixed 
upon  the  fibre,  is  a  point  of  great  practical  importance,  but 
introducing  no  new  element  into  the  chemical  aspect  of 
the  phenomena  of  dyeing.    Wool  dyed  with  a   basic  and 


*  Weber,  Researches  or 
Journ.  18S3. 
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sulphonic  acid  dye  is  therefore  a  compound  lake  of  the  above 
formula  (IV.),  and  wool  dyed  with  an  amido-sulphonic  dye 

a  similar  compound  lake — 

V. 

.NH3.O.S02.<  ,11  .CHj  rx-c;6H4 
w  I 

.  CO  .  0  .  (CH3)jN  .  C„H4  .  C— C6H4  .  N(CHa)s 
Wi  ol  dyed  with  Aeid  violet. 

which  differs  from  formerly-described  compound  lakes*  in 
the  dual  lake-forming  functions  occurring  in  both  the  dye 
and  the  lake-former. 

All  suphonated  basic  dyes  still  possess  some  affinity  for 
tannin  mordanted  cotton.  The  potential  of  this  energy  is 
directly  proportional  to  the  strength  of  the  unsulphouated 
colour-base,  and  inversely  proportionate  to  the  strength  of 
the  sulphonic  aeid.  For  this  reason,  and  not  on  account  of 
certain  properties  of  solubility,  certain  snlphonated  blue 
dyes  of  the  "  w.iter  blue  "  series  produce  fine  strong  shades 
upon  tannin  mordanted  cotton.  Similarly  behave  Cassella's 
sulphouated  methylene  blue  (thiocarminel,  acid  violet,  and 
acid  green.  All  these  dyes  are,  however,  very  little  fast 
to  soap,  as  in  all  these  cases  only  the  amido  group  of  the 
dye  undergoes  lake  formation  by  combining  with  the 
carboxyl  group  of  the  tannic  aeid.  If  it  were  possible  to 
convert  cellulose  into  atnido-cellulose.t  the  latter  would 
behave  towards  acid  dyes*  very  much  like  wool,  for  reasons 
sufficiently  apparent  from  our  above  remarks  on  the  nature 
of  substantive  wool-dyeing.  Indeed,  in  fixing  tannic  acid 
upon  cotton  we  produce  upon  cotton  simply  that  lake- 
forming  group,  the  carboxyl  group,  which,  being  naturally- 
present  in  the  molecule  of  the  wool  substance,  enables  it  to 
fix,  i.e.,  to  form  lakes  with  basic  dyes.  There  is  not  the 
least  doubt  that  if  a  satisfactory  process  could  be  devised 
of  converting  cotton  into  cellulose  carbonic  acid,  such  a 
fibre  would  produce  much  faster  shades  (lakes)  with  the 
basic  dyes  than  tannin  mordanted  cotton,  as  in  the  latter 
the  colour  lake  is  only  mechanically  adhering  to  the 
fibre,  whereas  iu  the  former  it  would  be  chemically  com- 
bined with  the  fibre  itself.  It  is,  indeed,  very  well  known 
that  in  oxyeellulose  a  most  marked  increase  of  the 
affinity  for  basic  dyes  is  noticeable,  accompanied  by  a 
corresponding  decrease  of  the  atfinitj-  for  acid  dyes.  A'l 
these  changes  of  the  affinity  of  cotton  for  different  dyes  are 
exclusively  due  to  changes  of  the  lake-forming  groups  of 
this  fibre,  and  not  to  changes  in  the  solvent  capacity  of 
the  fibre  towards  the  various  colouring  matters.  Indeed, 
it  can  be  easily  demonstrated  that  any,  even  the  most 
pronounced  wool  dyes,  can  be  successfully  applied  to 
cotton,  simply  by  providing  upon  it  the  necessary  lake- 
forming  groups. 

Tannin  mordauted  cotton  is  dyed  a  very  poor  shade  in 
solutions  of  thiocarmine,  acid  green  or  acid  violet,  and  the 
dyes  so  fixed  are  exceedingly  fugitive.  In  adding  barium 
chloride  to  these  dye-baths  the  barium  lakes  of  the  respective 
dyes  are  formed.  These  lakes,  however,  remain  dissolved 
in  the  water,  owing  to  the  presence  in  them  of  salt-forming 
amido  groups.  li  we  now  introduce  tannin  mordanted 
cotton  into  these  solutions,  very  strong  and  bright  shades 
are  produced  upon  the  cotton,  the  dye-baths  being  com- 
pletely exhausted.  We  thus  see  that  by  satisfying  the 
lake-forming  tendency  of  the  sulphonic  group  in  these  wool 
dyes,  there  remain  only  their  amido  groups  to  be  provided 
for  and  by  fixing  a  corresponding  lake-forming  group,  in 
this  case  a  carboxyl  group  in  the  form  of  tannic  acid,  upon 
the  cotton  we  are  able  to  dye  it  satisfactorily  even  with 
typical  wool  dyes.  The  reason  that  these  dyes  will  dye 
wool  substantively  is  simply  that  the  requisite  lake-forming 
basic  and  aeid  groups  form  part  and  parcel  of  the  molecule 
of  the  wool  substance.  It  will  further  be  clear  that  the 
above  observations  leave  no  doubt  whatever  as  to  the 
nature  of  substantive   wool  dyeing  as   a  chemical  process 


•  This  Journ.  1808,  104. 

t  L.  Virion  (Ger.  Pat.  57,846)  obtained  :t  patent  for  such  :i 
I jess.    See  also  \ Union,  Compt.  vend,  112,  pp.  ivj,  ,-,mi,  <:•::;. 

X  Such  of  them  containing,  besides  the  sulpho  group,  no  other 
lake-forming  group. 
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..f  verj  much  the  same  ordei  si  the  formation  of  ■  sail 
from  itoid  Mid  base  Witt's  tolution  tbeorj  applied  to 
■obstantive  wool  dyeing  beeomi  I  ■<<    Bverj    Btep 

in  insuperable  diffloulties. 

interesting  are  the  phenomena  of  sobstantive 
dyeing  on  cotton.  This  fibre,  or  rather  cellulose,  is  a  verj 
indifferent  substance  its  compared  with  """1  or  silk,     tins 

indifference  is  even  more  pi unced  in   its  behaviour  t" 

dyestuffs,  as  compared  with  substances  produoing  deepei 
chemical  i  Phe  uldehydic  nature  ol   cellulose,  and 

the  absence  in  it  of  lake  forming  aria  or  basic  groups, 
:i  Inn;;  \..u  towards  tin1  explanation  of  1 1  > i  —  indifference. 
A~  soon  as  we  ti\  upon  the  cottons  ci  rboxyl  group  (tannic 
acid)  or  an  amido  group  (by  Vignon's  process),  the  fibre 
behaves  to  basic  and  acid  dyes  respectively,  like  wool. 
i  >n  t In-  other  hand,  it  is  well  Known  thai  without  such 
■  preparation,  cotton  is  capable  of  assimilating  direct 
many  basic  dyes  and  ;i1 —< » the  num.  runs  so  called  benzidine 
dyes,  This  is  particularly  surprising  with  regard  to  the 
named  i  bus  of  dyestuffs,  which,  from  ;i  chemical  point 
of  view,  are  of  the  same  type  as  tin1  familiar  wool  Bcarlets 
and  crooelnes,  which  altogether  lack  the  capability  of 
dyeing  cotton  direct,  while  most  of  the  benzidine  dyes  are 
also  wool  ,Im's  of  high  excellence. 

Bui  substantive  dyeing  on  cotton,  even  with  the  basic 
dyes,  appears  very  puzzling,  tiiere  being  no  lake-forming 
group  whatever  in  cotton.  It  is  true  that  our  knowledge  of 
ill,-  chemical  constitution  of  cotton  is  very  deficient  as  yel  ; 
but  still  we  know  for  certain  that  any  Bait-forming  energy 
the  hydroxyl  groups  of  cellulose  might  possess,  is  very 
small,  as  is  readily  inferred  from  the  fact  thai  no  free  acid 
is  ever  observed  in  dye  hath-  of  basic  dyes  even  when  they 
are  completely  exhausted  by  the  cotton.*  This  observation 
therefore  goes  to  prove  that  cotton,  unlike  wool,  which  only 
takes  up  the  free  colotir-l.ases.  assimilates  tin-  complete  colour 
salts.  Hut.  nevertheless,  it  will  have  to  be  taken  into  con- 
sideration that  oxycellulose  shows  a  very  considerably 
increased  affinity  for  basic  dyes,  so  that  strongly  chemicked 
cotton  lives  much  darker  shades  with  these  .lyes  than 
merely  soured  cotton,  and  this  gain-  add  it  ioual  significance 
by  the  fact  that  oxycellulose  is  of  a  much  more  pronounced 
acid  nature  than  ordinary  cellulose.  But  in  dyeing 
ox \ cellulose  with  basic  colours  we  again  fail  to  discover 
free  acid  in  the  dye  baths,  ami  it  appears  therefore  as  if 
the  phenomenon  of  substantive  dyeing  on  cotton  with 
basic  colours  could  not  he  understood  as  a  chemical  process, 
and  would  therefore  justify  the  introduction  into  the  theory 
of  dyeing  of  a  new  principle,  such  a-  Witt's  solution 
hypothesis. 

Adjective  dyeing  (mordant  dyeing)  is  admitted  by  every 
one  to  be  a  purely  chemical  process,  that  substantive  wool 
dyeing  i-  accomplished  by  virtue  oi  chemical  processes  of 
an  identical  order  (lake  formation)  has  been  proved  above. 
( hi  the  other  hand  we  shall  see  presently  that  from  cogent 
chemical  reasons  we  must  in  other  eases  admit  the  exist- 
ence of  the  dye  in  the  fibre  in  a  state  of  solution.  It  is 
only  to  he  expected  that  occasionally  two  of  these  processes 
concur  in  producing  the  dyeing  result.  In  this  case  the 
dyeing  operation  is  really  a  very  complex  process,  an 
example  of  which  may  prove  of  interest. 

The  dyeing  of  alizarin  upon  chromed  wool  is  a  typical 
case  of  adjective  dyeing.  The  dyeing  of  diamine  fast  red 
upon  wool  in  an  acid  bath  is  an  equally  typical  case  of 
substantive  wool  dyeiog,  consisting,  according  to  what  1 
have  shown  above,  in  the  formation  of  a  lake  between  the 
amidogroupof  the  wool  anil  the  sulphonic  group  of  the  dye. 


*  In  relation  to  this  a  leeent  observation  by  Kneelit  (Jeiirn.  Boc 
Dyers  and  Col.  Isi'S.  11  tt  is  of  interest,  lie  noticed  that  in  placing 
a  drop  of  a  -  magenta  upou  bibulous  paper.it  expands 

rapidly  into  a  circular  stain,  and  subsequently  a  halo  of  apparently 
pure  water  forms  round  this  stam.  and  tins  w  iter  is  of  a  distinctly 
aeufl  reaction.    Evidently  a  dissociation  oi  the  magenta  into  ): 
■ic  acid,  and  a  basic  salt  of  magenta  has  taken  place,    Wne 
this  dissocial  sedby  the  difference  in  the  ratio  of  diffi 

of  tlie  components  of  magenta,  or  has  to  in-  considered  as  the 
action  of  tin-  weak  acid  cellulose  of  the  pajier  cannot  be  dec  d.  i 
yel  :  but  it  is  worth  pointing  out  thai  this  observation  standi 
on  a   par  with  the  phe  mying    the  formation  of 

dissociation  Is'  a  (this  Journ.  1891,  898)  from  basic  dyes  and  china 
clay. 
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Kertcsz   showed  that    by   treating    wool   thus  dyed   with 
imium  fluoride,  the  fastness  of  the  dye  is  increased  in  a 
most  ii  markable  degree.    This  action  of  chromium  fluoride 

is  due  to  the   formation   of  a   ohr ium  lake  in  the   ■ 

carhox)  1  group — 

Hum 
HO 

of  the  dye,  which,  in  this  respect,  behaves  exactly  like  the 
ortho-dihydroxyl  group  of  the  alizarin  die-.  Dyes  not 
containing  on.'  of  these  two  lake-forming  groups  are  quite 
indifferent  to  chromium  fluoride,  and  this  is  tin  reason  why 
the  practical  result-  obtained  with  this  chromium  salt  led 
to  such  a  difference  of  opinion  as  to  its  value.  When 
indiscriminately  a]  plied  Lo  a  number  of  wool  dyi  -  sell 
at  random,  the  results  obtained  with  thi-  salt  are  sure  to 
prove  confusing,  if  not  discouraging,  Hut  whenever  a 
wool-dye  contains  he-ides  the  sulpho  group,  either  of 
the  two  above-mentioned  lake-forming  group-,  subsequent 
treatment  with  chromium  fluoride  is  certain  to  acl  bene- 
ficially. Our  above  example  therefore  indicates  a  dual 
dyeing  process  which  is  at  the  same  time  both  a  Bnbstan- 
tive  and  an  adjective  dyeing  proee--.  Similar  combinations 
can  occur  between  adjective  dyeing  ami  substantive  dyeing 
respectively,  and  solution.  It  is  scarcely  necessary  to  pi 
out  that  combinations  between  substantive  dyeing  nod 
dyeing  by  solution,  are  only  possible  in  such  cases  where 
the  chemical  energy  of  the  fibre,  which  is  the  primary 
condition  of  substantive  dyeing,  is  extremely  weak.  This. 
however,  is  exactly  what  we  observe  in  the  case  of  cotton 
being  the  material  to  be  dyed.  This  fibre  is  necessarily 
devoid  of  basic  properties,  and  it-  acid  properties  are  of 
the  weakest  description.  Che  temptation  under  these  con- 
ditions is,  no  doubt,  very  ureat  to  look  upon  this  indifferent 
behaviour  of  the  cotton  fibre  as  primd  facie  evidence  for 
Witt's  solution  theory.  Nevertheless,  I  am  of  opinion  that 
substantive  dyeing  upon  cotton  with  basic  dyes  can  be 
satisfactorily  explained  as  a  chemical  process  of  a  similar 
kind  as  the  process  of  substantive  wool  dyeing. 

The  fact  that,  as  above  stated,  cotton  does  not  fix  the 
base  only  of  the  basic  dyes,  but  takes  up  the  whole  of  the 
colour  salt,  appear-  strongly  in  favour  of  Witt's  hypothesis, 
and  this  important  tan  that  cotton,  substantively  dyed  with 
basic  dyes,  contains  the  latter  still  in  combination  with 
their  respective  acids  can  easily  be  demonstrated. 

Hanson*  showed  some  years  ago  that  the  strength  of 
naphthol  yellow  can  he  most  accurately  determined  by 
titration  with  Night  blue.  This  means,  in  other  words,  thai 
between  definite  proportions  of  these  two  dyes  a  chemical 
reaction  takes  place,  and  this  reaction  i-  -imply  lake- 
formation  between  the  Napbthol-yellow  acid  and  the  .V 
blue  base,  the  lake  formed  being — 

Ml. 

(CjHOjN.CjH,  i 
(C-IIO,  X.CjII, 
f C(OH)  =  C(NOs)  CjH, 
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On  the  other  baud,  naphthol  yellow  does  not  decompose  an 
already  formed  night  blae  lake,  just  as  barium  chloride  is 
incapable  of  forming  a  lake  with  naphthol-scarlet  dyed  on 
wool.  This  loss  of  reactive  energy  of  both  the  basic  and 
acid  constituents  of  lakes  is  a  very  remarkable  fact.  In 
some  cases  it  goes  so  far  that  the  lake  forming  metallic 
oxide  can  no  longer  be  detected  in  these  lakes  by  means  of 
the  ordinary  reagents.  The  behaviour  of  the  alumina  in 
alumina  alizarate  and  of  the  iron  in  naphthol  green  are 
typical  instance-  of  this  kind. 

Now.  it'  we  dye  a  skein  of  cotton  with  night  blue,  wash  it, 
and  pass  it  then  through  a  solution  of  naphthol  yellow  S,  the 
skein  at  once  assumes  a  dark  green  colour  and  the  dye  is 
remarkably  fast.  If  we  repeat  this  experiment  with  a  skein 
of  cotton  mordanted  with  tannic  acid,  we  find  that  in  this 
case  the  treatment  with  naphthol  yellow  produces  no  altera- 
tion. It  is  evident  therefore  that  in  the  first  case  the  dye, 
without  any  chemical  change,  migrate  from  the  dye-bath 
into  the  cotton  fibre,  and  all  the  reactions  the  aqueous  solu- 
tion of  this  dye  is  capable  of,  are  consequently  also  obtainable 
with  the  dve  on  the  cotton  fibre.  The  tannin-mordanted 
skein,  however,  contains  the  night  blue  in  the  form  of  its 
tannin  lake,  and  this  accounts  sufficiently  for  its  indifference 
towards  naphthol  yellow.  This  leaves  no  doubt  that  what- 
ever is  the  cause  of  night  blue,  like  many  other  basic  dye- 
stuffs,  dyeing  cotton  substantively,  no  lake  formation  can 
have  occurred  in  the  salt-forming  amido  group  of  the  dye. 

These  facts  with  regard  to  substantive  dyeing  with  basic 
dyes  present  all  the  requisite  appearances  for  tbe  considera- 
tion of  this  dyeing  process  as  a  solution  phenomenon  in  the 
sense  of  Witt's  hypothesis.  But  however  weighty  in  this 
respect  the  above  stated  facts  might  appear,  they  are  after 
all  only  a  one-sided  view  of  the  subject,  in  so  far  as  we 
have  only  taken  notice  of  the  behaviour  of  the  dyes  in  this 
substantive  dyeing  process,  without  considering  the  be- 
havior of  the  cotton  fibre.  The  latter,  although  being  a 
very  indifferent  chemical  substance,  is  proved,  through  the 
recent  observations  of  Cross,  Bevan,  and  Beadle*  to  be  a 
rather  stronger  acid  than  it  was  generally  supposed  to  be. 
But  apart  from  this  observation  the  capability  of  cotton 
to  form  saltlike  compounds  with  the  alkalis  and  several 
metallic  oxides,  especially  plumbic  oxide,  is  a  well  estab- 
lished fact.  In  dyeing  scoured  cops  with  basil  dyes  and 
cutting  them  in  sections  at  various  stages  of  the  dyeing 
operation,  we  find  that  the  strength  of  the  dye  is  not 
decreasing  from  the  outside  of  the  cops  towards  the  centre, 
a*  should  be  the  case  if  the  dyeing  was  due  to  a  solution  of 
the  dye  in  the  fibre.  On  the  contrary  we  find  the  half- 
dyed  cops  to  consist  of  a  perfectly  white  centre  surrounded 
by  a  sharply  defined  annular  zone,  which  is  quite  evenly 
dyed.  Exactly  the  same  is  observed  in  the  dyeiDg  of  tannin 
mordanted  cops.  We  know  that  this  must  be  due  to  the 
definite  capacity  of  combination  tannic  acid  has  for  every 
basic  dye,  but  at  the  same  time  we  must  necessarily  assume 
the  existence  of  similar  relations  between  the  cotton  fibre 
or  substance  and  the  basic  dyes.  In  this  manner  only  can 
we  explain  the  progressing  by  leaps  of  the  dyed  zone  in  the 
cops,  instead  of  the  gradual  decrease  of  the  depth  of  shade 
from  the  outside  to  the  inside  of  the  cops.  We  shall  now 
have  to  enquire  into  the  cause  of  this  phenomenon. 

Some  time  ago  I  showed  that  all  normal  tannin  lakes  arc 
di-acid  salts  of  the  colour  bases,  and  this  fact  seems  to  me 
to  contain  the  solution  of  the  above  problem.  The  acid 
nature  of  the  cotton  substance  is  indisputable,  but  it  is  too 
feeble  to  abstract,  like  wool,  from  the  basic  dyes  the 
colourbase  with  liberation  of  the  acid.  It  is,  however, 
quite  strong  enough  to  fix  the  whole  of  the  basic  colour  salt, 
forming  with  it  a  di-acid  lake  by  combining  with  one  of  the 
free  amido-groups  of  the  dye.  It  can  be  readily  inferred 
that  such  a  bake  must  be  very  unstable,  especially  against 
alkalis,  and  indeed  we  find  generally  that  substantive 
basic  dyes  on  cotton  are  very  sentitive  to  soap.*  This  view 
of  the  nature  of  the  substantive  dyeing  process  of  cotton  is 
thoroughly   confirmed  by   the    much  increased  affinity   to 

■  i  rrtain  Via  -  i  e  dyes,  howi  ver,  as,  for  instance,  imlazme  (Cassella), 

dyed  on  cotton  without  a  mordant, seem,  contrary  to  the  above 

merit,  to  stand  soaping  perfectly  well.    But  this  is  in  every 

case  due  to  the  more  or  less  complete  insolubility  of  the  tree  bases 

and  oleates  of  these  dyes  in  aqueous  soap  solutions. 


basic  dyes  shown  by  oxycellulose,  an  increase  which,  while 
being  a  necessary  consequence  if  lake  formation  is  the 
fundamental  principle  of  this  ease  of  substantive  dyeing, 
is  utterly  unaccountable  from  the  point  of  view  of  Witt's 
solution  theory. 

Entirely  different  are  the  circumstances  in  regard  to 
direct  dyeing  with  the  so-called  benzidine  dyes.  According 
to  their  constitution  these  dyes  must  be  counted  amongst 
the  acid  dyestuffs.  Indeed,  most  of  the  benzidine  dyes  aro 
much  better  wool  dyes  than  cotton  dyes.  The  quite 
unexpected  property  of  these  colouring  matters  to  dya 
cotton  direct  in  either  a  neutral  or  alealine  bath,  naturally 
called  forth  various  attempts  towards  the  explanation  of  the 
surprising  fact.  Mohlau*  thought  to  explain  it  from  his 
observation  that  cotton  could  be  "mordanted"  with  benzi- 
dine chloride,  and  by  subsequently  diazotising  this  mordant 
and  developing  it  in  naphtionate,  Congo  red  was  produced 
upon  the  fibre.  From  this  he  thinks  himself  justified  to 
conclude  that  it  is  the  paradiamido-diphenvl  group  of  the 
benzidine  dyes  which  is  the  cause  of  their  seeming  affinity 
to  cotton.  If  such  an  affinity  really  exists,  which  by  the 
way  I  absolutely  deny,  it  can  only  be  intelligible  if  it 
consists  in  tbe  affinity  of  the  amido  groups  of  diamido- 
diphenyl  to  the  weakly  acid  cellulose  molecule.  But  in 
converting  diaruidodiphenyd  into  benzidine  dyes,  these 
amido  groups  are  transformed  into  diazo  groups,  and  their 
basic  properties  become  absolutely  extinct  the  same 
moment  the  actual  dyestuff  is  formed.  Consequently  the 
cause  of  the  alleged  affinity  between  diamidodiphenyl  and 
cotton,  cannot  by  any  means  be  the  cause  of  the  affinity 
existing  between  benzidine  dyes  and  cotton.  Even  if  we 
are  prepared  to  concede  the  existence  of  some  occult 
attraction  intervening  between  the  diphenyl  residue  and 
cotton,  we  only  gain  a  very  questionable  advantage, 
explaining  the  mysterious  affinity  of  the  diphenyl  dye-  to 
the  cotton  fihre  by  the  equally  mysterous  affinity  of  the 
diphenyl  group.  The  discovery  of  numerous  direct  dyes 
containing  no  diphenyl  group,  deprived  this  so-called 
explanation  of  its  last  support. 

Schultz  thought  the  desired  explanation  might  be  found 
in  the  fact  that  the  solutions  of  the  benzidine  dyes  really 
are  exceedingly  fine  suspensions  only,  which  on  prolonged 
standing  deposit  practically  the  whole  of  the  apparently 
dissolved  colouring  matters.  Schultz  therefore  evidently 
considers  the  dyeing  of  cotton  with  the  benzidine  dyes  a 
mechanical  process  of  the  same  order  as  the  blueing  of  textile 
fabrics  with  ultramarine  blue  suspended  in  water.  It 
certainly  cannot  be  denied  that  amongst  the  benzidine 
dyes  a  remarkably  great  number  of  difficultly  soluble 
products  occurs,  but  on  the  other  hand  there  is  at  present 
no  scarcity  of  very  readily  soluble  dyes  of  this  class. 
Moreover,  the  fastness  of  the  benzidine  dyes  against  rubbing 
is  infinitely  greater,  as  a  dyeing  process  of  the  knd 
proposed  by  Schultz  would  yield.  This  author's  explanation 
is  further  scarcely  compatible  with  the  fact  that  all  these 
dyes  are  applied  in  boiling  dye-baths,  while  for  a  dyeing 
process  of  that  kind  cold  baths  should  answer  quite  as 
well.  It  is  therefore  evident  that  Schultz's  explanation  is 
contrary  to  the  most  essential  facts  concerning  the  application 
of  these  dyes. 

That,  however,  cotton  dyed  with  benzidine  dyes  contains 
the  dye  in  its  original  form,  i.e.,  as  a  colour  salt,  is  evident 
from  the  fact  that  the  sensitiveness  of  these  dyes  against 
acids  is  exactly  the  same,  whether  we  have  the  dye  fixed 
upon  or  in  the  cotton  fibre,  or  whether  we  have  it  in 
aqueous  solution.  Remembering  further  that  cotton  is 
always  dyed  iu  alkaline  solutions  of  these  dyes,  it  is  also 
clear  that  no  decomposition  of  the  colour  salt  into  free  dye- 
acid  and  rJkali  can  take  place,  for  the  simple  reason  that 
cotton  does  not  possess,  like  wool,  amido  groups  capable  of 
combining  with  free  dye-acids  with  formation  of  a  lake. 
But  indeed  it  can  be  proved  beyond  doubt  that  benzidine 
dyes  dyed  on  cotton  exist  in  the  latter  in  an  absolutely 
unaltered  condition.  If  we  treat  a  skein  of  cotton  dyed 
with  one  of  these  dyes  in  the  solution  of  a  barium  salt,  the 
colouring  matter  contained  in  the  fibre  is  at  once  converted 

•  Ber.  1888,  201 1. 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL    IMH'STUY. 


mi  >  .1  barium  lake.  Numerous  inorganic  salts  can  be  used 
with  the  mme  result  in  place  of  barium  ohloride.  Thus  we 
tee  thai  these  colouring  matters  in  becoming  fixed  upon 
the  fibre  'I"  not  lose  their  characteristic  lake-forming 
properties,  and   this  fact  implies  that  the  assimilation  ol 

these  dyes  bj  the  cotton  fibre  is  oeitainly  not  due  to  si 

process  of  lake-formation,  as  in  this  case  subsequent 
treatment  with  bariunvchloride  could  have  no  effect.     Still 

striking  i-  the  behaviour  <>i'  oott lyed  with  these 

direct  colours  against  solutions  of  the  basic  dyes,  the  latti  r 
being  fixed  bj  the  former  exactly  :i-  if  the  cotton  had  be  u 
mordanted  with  tannic  acid.     Thif  lioh   was  first 

d  by  Messrs  Bayet  and  Co.,  of  Elberfeld,  who 
considered  it  a  specific  property  of  the  benzidine  dyes, 
has  never  been  properly  understood,  and  was  the  cause 
of  a  great  confusion  of  ideas,  whioh  funis  characteristic 
expression  in  the  following  passage  from  Schnltz's 
Chemistry  of  tin-  coal-tar  colours  til.  German  edition, 
Vol.  [1.,  341).  This  author  says  that,  "the  affinity  of 
tin-  benaidine  dyes  to  the  cotton  fibre  is  so  great  thai 
dyes  of  tins  group  behave  upon  tin-  cotton  like  mordants  so 
that  basic  elves  can  he  dyed  upon  such  cotton  without 
previously  mordanting  it"  It  is  difficult  to  sec  what  the 
capability  of  the  benzidine  dyes  to  form  lakes  with  the 
0  do  with  the  suppose. l  affinity  of  the 
former  to  the  cotton  fihre.  We  might  as  well  say  that  the 
affinity  of  tannio  acid  to  the  cotton  fibre  goes  bo  far  that 
cotton  mordanted  with  tannic  acid  can  he  dyed  with  the 
basic  dves.  As  a  matter  of  fact  the  capability  of  the 
benaidine  d\es  to  form  lakes  with  metallic  s;lits  or  basic 
dyes  is  in  no  way  connected  with  then  property  to  dye 
cotton  direct,  but  is  merely  a  function  of  the  dye-acid 
contained  in  these  dyes,  which  by  virtue  of  its  acid  nature 
acts  exactly  like  tanuin,  the  specific  function  of  which  is 
also  purely  that  of  an  acid  forming  insoluble  salts  with  the 
ki.i^Kis  Moreover,  that  behaviour  of  the  benzidine  dyes  is 
!'\  no  means  characteristic  of  them.  An}  acid  dye,  no  matter 
whether  it  lie  applicable  to  cotton  or  not.  will  show  the  same 
capability  to  form  lakes  with  the  basic  dyes,  .is  long  as 
there  are  any  free  sulpho  groups,  or  sulpbo  groups 
in  combination  with  alkali  only.  A  case  of  tins  kind  we 
have  already  met  with  in  the  night  blne-naphthol  yellow- 
lake.  The  behaviour  of  cotton  dyed  with  benzidine  dyes 
therefore  only  proves  that  these  dyes  exist  in  the  fibre  in 
the  free  state:  in  other  words,  as  iu  a  solution.  Lake- 
formation  between  cotton  and  benzidine  dye  is  out  of  the 
question,  and  this  also  explains  the  rather  low  average  "I 
fastness  to  light  which  these  dyes  show  on  cotton,  while 
many  of  them  on  wool  produce  shades  of  an  extraordinary 
degree  of  fastness,  not  only  to  light,  but  also  to  milling.  It 
is  an  unquestionable  fact  that  the  fastness  of  a  dye  slums 
considerable  variations  according  to  the  method  of  its 
application,  and  we  tiud  invariably  that  the  fastest  shades 
iu  obtained  by  that  method  which  best  provides  for  the 
spei  itic  lake-forming  tendencies  of  every  dye.  Diamine 
fast  red  on  cotton  is  very  unsatisfactory,  tin  dye  having  no 
chance  whatever  to  form  a  lake.  Dyed  on  wool  in  the 
manner  of  an  acid  dye,  lake-formation  iu  the  sulpho-group 
takes  place,  and  we  obtain  a  shade  of  very  considerable 
fastness.  Bj  subsequently  treating  the  dye  with  chromium 
fluoride,  a  chromium-lake  is  formed   in   the    residual  group 
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of  the  dye,  and  the  result  is  a  shade  of  almost  unexampled 
fastness. 

In  the  above  we  have,  by  means  of  chemical  reasons. 
established  the  fact  that  the  benzidine  dyes  exist  in  the 
cotton  fibre  in  the  form  of  their  original  colour  salts,  ai.d 
not  in  the  form  of  lakes.  For  this  reason  these  dyes  react 
upon  the  fibre  with  all  those  substances,  and  in  exactly  the 
same  manner  as  their  solutions  iu  water.  The  next  question 
is  therefore  as  to  the  manner  in  which  these  dyes  are  fixed 
by  the  cotton  fibre.  It  might  appear  now  as  if  an  answer 
to  tliis  question  might  readily  be  found  in  \\  itt's  solution 
hypothesis,  this  hypothesis  being  in  perfect  accord  with  the 
above   discussed  facts.     On   the   other  hand,  however,  we 
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mere  adoption  of  the  physical  principle  of  solution  for  the 

explai  ulion  of  the  dj  ■  in  question,  but  m  1 

the     further     a--linipln.il      that     the     solvent      in     this     dyeing 

process   bj    solution  is  the  substance  of  the  cotton  1 
cellulose,  itself.     And  this   is  the   point   where  I  hold  that 
Witt's  solution  hypothesis  is  vulnerable.     This  bypotb 
is  an  inalogy,  but,  like  all  an 

incentive  to  superficiality,  and  it-  incontrollablc  elasticity 

render-  it  almost  unlit  for  s.-ieiititi-    purposes 

All  benzidine  .lyes  are  applied  in  dye  baths  containing 
besid.-  the  colouring  matter  always- certain  indifferent 

generally    also    alkalies    end    soap.      The    pr.  -elice    Li- 
sa I  Is  reduces  the  solubility  of  the  dye,  or,  as  we  may  put  it, 
imparts  to  the  dye  bath  tin-   properties  of  a  mOTI 

d    solution    of    the    dye,    as  i-  expressed    by  tin-  ratio  of 

ilve  and  water  present  A  higher  concentration  of  the 
dye  bath,  however,  is  tantamount  to  a  higher  osmotic 
pressure  of  the  dissolved  dye  and  the  well  known  practical 
advantages  of  the  addition  of  these  salts,  only  confirm 
therefore  the  above  conclusion,  deduced  from  chemical 
fads  that  the  dyeing  of  cotton  with  these  dyes  undoubtedly 
is  a  solution  phenomenon.  This  leave-  only  the  question 
after  the  solvent,  into  which  the  dye  diffuses,  to  be  decided. 
Witt  of  course  declare,,  that  osiin.ii.-  migration  of  the  dye 
into  the  cellulose  itself  takes  place,  w  iih  formation  of  what 
Knecht  first  termed  a  "  rigid  solution."  This  I  most 
decidedly  dispute,  and  maintain  that  the  dye  simply 
diffuses  in  the    water    contained    in  the  cotton,  and  that  the 

dyeing    process    comes   t<>   a    standstill   as    -o.,n   as    the 

osmotic  pressures  in  and  outside  the  fibre  have  attained  to 
a  state  of  equilibrium. 

At  tin-  outset,  Witt's  hypothesis  is  beset  with  numerous 
improbabilities,  as  will  be  readily  Been,  if  we  apply  it  to  the 
dyeing  of  a  developed  diamine  black  up. .a  cotton.  In  the 
fir-t  instance,  according  to  Witt,  diamine  black  would  form 
a  "  rigid  solution  "  with  the  cellulose.  This  being  so,  the 
subsequent  diazotizing  and  developing  baths  can  only  he 
of  any  use,  if  cellulose  is  also  capable  to  dissolve  nitrous 
acid,  and  all  the  innumerable  phenois,  naphthols,  aromatic 
bases,  and  their  derivatives.  Moreover,  if  we  take  into 
account  that  by  treatment  with  the  salts  of  barium,  zinc, 
nickel,  cobalt,  iron  and  copper,  benzidine  dyes  dyed  on 
cotton  can  be  quantitatively  converted  into  their  respective 
lakes,  we  must  needs  assume  that  all  these  -alts  are  likewise 
soluble  iu  cellulose.  As  a  matter  of  fact,  we  would  have 
to  conclude  that  whatever  substance  is  soluble  iu  water, 
appears  to  lie  soluble  also  in  cellulose.  Witt  himself  will  pro- 
bably admit  that  this  necessary  consequence  of  his  theory- 
is  nothing  short  of  a  monstrosity.  It  can,  however,  be 
shown  experimentally  that  it  is  the  water  contained  in  the 
cellular  cavities  of  the  cotton  and  not  the  cellulose  itself 
which  ads  as  the  solvent  for  the  benzidine  dyes.  It  is 
obvious  that  if  Witt's  explanation    1-  cotton   or 

dose  which  is  free  from  water  and  incapable  t"  absorb 
any,  should  take  up  the  benzidine  dyes  even  easier  than 
ordinary  cotton. 

Dinitrocellulose  is  manufactured  at  present  in  such 
perfection  that  it  cannot  be  distinguished  from  loose 
cotton,  and  even  the  structural  differences  which  are 
observed  under  the  microscope  are  very  slight  indeed. 
This  dimitrocellulose  can  be  dyed  with  benzidine  dyes 
exactly  like  ordinary  cotton.  Bj  adding  dinitrocellulose  to 
acetone,  solution  ensues  immediately  and  by  pouring  the 
solution  on  glass  plates  and  allowing  the  solvent  to  evapo- 
rate, thin  films  of  dimitrocellulose  are  obtaine  i.  Of  course 
every  trace  of  the  cellular  build  of  the  cotton  has  disappeared 
and  with  it  the  water  inclosed  in  these  cells.  In  trying  to 
dye  these  structureless  films  of  dinitrocellulose  with  these 
benzidine  dyes,  we  find  that  even  after  houis  boiling  tl 
films  are  as  white  as  ever  and  indeed  never  take  up  the 
faintest  trace  of  these  dyes.  I  Ins  shows  that  in  on.-  and 
the  same  dyebath  diuitrocotton  is  dyed  to  a  bright  -hade. 
while  dinitrocellulose  remains  colourless.  The  former 
Uular  cavities,  either  containing  water  or  at  any 
rate  capable  of  being  fill.  .1  with  water,  dinitrocellulose  of 
course    does    not    contain   any    water,   nor  is  it  capable   to 
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!  b  water  or  to  retain  it.  This  leaves  no  doubt  that  the 
dye  is  located  in  the  cellular  cavities  cif  the  fibre  and  not  in 
the  substance  of  the  latter.  Exactly  the  same  of  course 
holds  good  for  cotton  itself. 

From  this  1  conclude  that  in  this  dyeing  process  the 
cellular  cavities  of  the  cotton  are  filled  with  the  hot,  more  or 
concentrated  solution  of  the  dye,  and  on  cooling  the 
skein,  the  dissolved  colouring  matter  separates  out  more  or 
•  completely  :.s  a  fine  coating  of  colouring  matter  upon 
the  walls  of  those  cellular  cavities.  After  drying  the  skein 
so  dyed,  its  residual  moisture  depends  entirely  upon  atmos- 
pheric conditions,  but  represents  always  a  fraction  only  of 
the  water  required  to  keep  in  solution  the  colour  deposited 
within  the  fibre.  Even  then,  it  appears,  is  the  presence  of 
water  essential  for  the  brilliancy  of  the  dye.  This  is  clearly 
seen  if  we  deprive  such  a  dyed  skeiu  completely  of  its 
mo:sture,  either  bj  subjecting  it  to  heat,  or  by  immersing  it 
for  a  lew  minutes  in  absolute  alcohol.  The  dye  assumes  in 
every  case  a  dull  or  even  dirty,  and  always  surprisingly 
weak  shade.  Not  unfrequently  can  it  be  observed  that  the 
dye  so  treated  altogether  changes  its  shade,  which  is  due  to 
the  fact  that  several  benzidine  dyes  possess  a  different  shade 
in  the  hydrated,  than  in  the  anhydrous  state.  It  is  a  well- 
known  fact,  which  has  frightened  many  a  dyer,  that  cotton 
dyed  with  diamine  black  R  i  >  assumes  a  dull  maroon  shade 
on  the  hot  dyeing  cylinders,  but  acquires  its  blue-black 
shade  again  as  soon  as  the  fibre  has  recovered  its  Datura] 
amount  of  moisture,  on  exposure  to  the  air. 

A  further  confirmation  of  the  conclusions  above  arrived 
at  is  to  be  found  in  the  microscopical  aspect  of  cotton 
dyed  with  benzidine  dyes.  We  observe  numerous  fibres 
the  cellular  walls  of  which  are  perfectly  colourless,  while 
the  central  canal  appears  more  or  less  filled  with  colouring 
matter.  This  is  particularly  clearly  visible  in  cotton  dyed 
with  benzopurpurin  and  immersed  in  absolute  alcohol.  The 
position  of  the  dye  is  still  better  defined  after  treatment 
with  acids,  and  observation  between  crossed  Nichols.  That 
this  particular  location  of  the  dye  cannot  be  distinctly 
observed  on  each  particular  fibre  fragment  is  not  to  be 
wondered  at.  The  cellular  walls  of  the  cotton  are  laterally 
perforated  by  an  enormous  number  of  very  fine  canals,  and 
any  colouring  matter  accumulated  in  these  perforations, 
naturally  will  canse  the  appearance  as  if  in  certain  parts 
the  substance  of  the  fibre  itself  was  dyed  through. 

The  view  of  the  nature  of  cotton,  substantively  dyed, 
with  benzidine  dyes,  which  I  have  put  forward  above, 
makes  the  surprising  readiness  with  which  these  dyes,  upon 
the  cotton  fibre,  can  be  subjected  to  numerous  reactions 
a  matter  of  course,  while  in  the  light  of  Witt's  hypothesis 
it  must  appear  quite  puzzling,  and  requires  the  assumption 
of  quite  a  monstrous  dissolving  power  of  cotton  for 
compounds  of  every  description. 

In  the  above,  I  believe  to  have  furnished  conclusive 
proof,  first  that  the  benzidine  dyes  exist  in  the  cotton  in 
the  free  state,  and  not  in  the  form  of  lakes,  and  further  that 
the  dyes  or  their  solutions  are  occluded  in  the  cellular 
cavities  of  the  cotton  fibre.  This,  however,  does  not 
explain,  why  only  a  limited  number  of  acid  dyestuffs  are 
capable  of  dyeing  cotton  direct.  That  the  diphenyl  residue 
has  nothing  to  do  with  this  property,  we  have  already  seen, 
and  indeed  numerous  dyes  are  known,  which,  although 
containing  the  diphenyl  residue,  do  not  possess  the  pro- 
-  of  a  direct  dye. 

Xow,  it  is  evident  that  if  the  dyeing  process  in  question 
is  not  a  selective  solution  process,  as  Witt  contends,  but  a 
phenomenon  of  diffusion  as  I  suggested  above,  it  must  be 
possible  to  discover  material  differences  between  the  con- 
stants of  diffusion  of  acid  dyes  dyeing  cotton  direct,  and  of 
acid  dyes  not  possessing  that  property.  Up  to  now  I  have 
been  able  to  examine,  in  this  respect,  a  compaiatively  small 
number  only  of  acid  dyes,  including  benzidine  dyes,  but 
without  exception  it  was  found  that  the  direct-dyeing  dves 
possess  exceedingly  low  diffusion  coefficients,  while  those 
of  the  ordinary  acid  dyes  are  invariably  very  high.  It  was 
further  observed  that  of  two  direct  dyes  the  one  possessing 
the  smaller  diffusion  coefficient,  has  the  greatest  avidity  for 
the  cotton  fibre.  Likewise  did  it  become  unmistakeablv 
evident  that  in  the  ordinary  acid  dyes  a  decrease  of  the 
coefficient  of  diffusion  is   invariably  marked  by  an  increase 


of  the  capability  to  dye  cotton.  The  complete  series  of 
these  most  interesting,  and.  I  believe,  also  technically 
very  important  experiments,  will  be  brought  before  this 
society  at  some  future  date. 

At  first  sight  the  above  observation  appears  strange,  if 
not  even  improbable,  it  being  by  no  means  obvious  why  the 
dyes  with  the  smaller  diffusion  coefficient  should  be  the 
better  cotton  dye,  considering  that  the  ease  with  which  a  dye 
penetrates  into  the  cotton  increases  with  its  diffusive 
capability.  Indeed  it  can  readily  be  shown  that  benzidine 
dyes  penetrate  very  much  slower  into  the  cotton  fibre  than 
any  of  the  other  acid  dyes.  But  the  diffusion  of  the  latter 
out  of  the  cotton  takes  place  quite  as  readily,  while  to  the 
slow  diffusion  of  the  benzidine  dyes  into  the  fibre,  corresponds 
an  equally  slow  diffusion  of  the  dye  out  of  the  fibre.  This 
is  at  the  same  time  the  explanation  of  the  disagreeable 
"Weeding"  of  these  dyes  in  washing,  and  which  never 
ceases  as  long  a-  there  remains  any  dye  in  the  fibre. 

We  are  now  in  a  position  to  give  a  complete  definition 
of  the  process  of  direct  dyeing  with  benzidine  d\es.  bj 
describing  it  as  an  aqueous  solution  of  a  due  of  very  small 
coefficient  of  diffusion,  formed  inside  the  cellular  cavities 
of  the  cotton  fibre  by  means  of  a  dye-bath  possessing  a  high 
osmotic  pressure.  The  fastness  of  these  dye<.  as  regards 
then-    "  off  the  fibre,    is   proportionate    to    the 

inertia  of  diffusion  of  these  dyes  and  inversely  proportionate 
to  the  magnitude  oj  their  diffusion  coefficient. 

From  the  above  it  naturally  follows  that  if  by  some 
means  we  could  lower  the  diffusion  coefficient  of  any  of 
the  ordinary  acid  dyes,  this  dye  should  now  behave  against 
cotton  like  one  of  the  benzidine  dyes.  Without  anticipating 
the  results  of  my  investigations  on  the  comparative  rate  of 
diffusion  of  the  coal-tar  colours  and  the  relation  of  this 
function  to  their  constitution,  which  I  intend  to  treat  in  a 
future  paper,  I  may  say  that  I  found  a  very  simple  and 
ready  means  to  considerably  retard  the  rate  of  diffusion  of 
a  great  number  of  dyes.  This  means  consists  in  their 
conversion  into  barium  salts.  By  converting  croceme  3  B 
into  its  barium  salt,  we  obtain  a  product  which  is  fairly 
soluble  in  water.  The  diffusion  coefficient  of  this  salt  is 
very  much  smaller,  as  the  one  of  the  sodium  salt,  which  is  the 
commercial  form  of  the  croeeines.  By  making  now  a 
comparative  dye  test  with  the  quickly  diffusing  sodium 
salt  and  the  slowly  diffusing  barium  salt,  employing  neutral 
baths  as  in  dyeing  with  the  beuzidine  dyes,  we  observe 
very  soon  a  marked  difference  between  the  two  skeins  under 
operation,  a  difference  which  is  increased  to  a  surprising 
extent,  on  the  skeinsbeing  subsequently  washed.  The  skein 
dyed  in  the  solution  of  the  sodium  salt  assumed  a  pale  piuk 
shade  only,  the  skein  dyed  in  the  solution  of  the  barium 
salt  shows  a  deep,  bright  scarlet.  This  is  a  direct  proof 
for  my  contention  that  the  capability  of  an  acid  dye  to  dye 
cotton  like  a  benzidine  dye  is  only  a  function  of  the 
coefficient  of  diffusion  of  tin  acid  dye. 

The  above-described  method  to  reduce  the  rate  of 
diffusion  of  an  acid  dye  may,  in  some  instances,  be  capable 
of  advantageous  practical  application.  In  the  present 
paper  it  was  not  my  endeavour  to  arrive  at  any  results  of 
immediate  practical  bearing,  but  rather  to  contribute  to  the 
consistent  and  rational  development  of  a  theory  of  dyeing, 
which  not  only  satisfactorily  explains  all  the  phenomena 
observed  in  dyeing,  but  will  also  prove  itself  a  useful 
tool  for  further  research,  whether  of  scientific  or  practical 
purpose.  Of  course  it  might  be  objected  that  in  the  above 
arguments  the  behaviour  of  the  silk  fibre  has  not  been 
taken  into  consideration.  This  omission  is,  however,  in- 
tentional, and  appeared  advisable  to  me  on  account  of  the 
very  vague  nature  of  our  present  knowledge  of  the  con- 
stitution of  silk,  under  which  circumstances  it  seemed  to 
me  rather  hazardous  to  build  conjectures  upon  such  a 
doubtful  basis.  Witt's  hypothesis  rests  largely  upon  the 
properties  o*  dyed  silk,  and  the  behaviour  of  silk  against 
dyes,  but  most  of  his  arguments  are  merely  analogies,  the 
conclusive  power  of  which  is  somewhat  doubtful.  This 
applies  particularly  to  the  inordinate  importance  this 
author  attributes  to  the  fluorescence  certain  dyes  show 
upon  the  fibre.  The  state  of  solution  of  a  dve,  and  any 
fluorescence  it  may  exhibit,  do  not  by  any  means  bear  such 
a    simple    relation    to    each    other,    that     the    appearance 
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ol  tin'   latter   could 

the  former.      A    boiling  solution  of  rhodamine    show 

fluorescence,  but   the  latter  appear the  cooling  o 

solution.     Applying   Witt's  argumeni  ition, 

ire  irould  have  to  assume  thai  the  hot  solution  is  I 
solution  of  rhodamine,  on  account  of  the  abse  ici 
fluorescence,     The  phenomenon  o  onsrj 

of  a  rerj  oomplci  nature,  as  it  depends  upon  the  molecnlar 
condition    of   the    fluorescing  substance,  the  temperature, 
nature  of   the  solvent,  colour  of  the  light,  and   the 
or  absence  of  other  compounds.     w 
stanees  which  show  fluoi  •  sci  nee  both  in  the  solid  Btate  and 

.: nt ion.  whilst  other  compound!   show    most  exqn 
flnoreseenee  in  the  -  t>ol   not    a    trace  of   it   in 

solution.     Bach  .1  complicated  phenomenon  like  flnoresc 
which    itself  requires  explanatio   .    -    scarcely   a    suitable 
means  for  the  explanation  of  other  matters  of  doubt.     For 
the  rest  1  believe  that  it  will  be  possible  to  explain  even  the 

oe  of  silk  from  the  same  elementary  principles  which 
[employed  above  in  regard  to  wool  and  cotton. 


Dl»  i  SSION. 

The  t'nuKMvN'  remarked  that  the  section  was  much 
indebted  to  l>r.  Weber  for  coming  from  Manchester  to 
his  paper  on  the  chemical  philosophy  of  dyeing,  and 
invited  comments  upon  his  papers  from  the  members 
present,  especially  those  interested  in  the  theory  or  practice 
of  dyeing. 

Mr.  bViwsoM  said  thai  Dr.  Weber's  theory  of  substantive 

dyeing  was  both  novel  and  plausible.     He  asked  if  any 

-  had  been  taken  to  ascertain  whether,  in  the  casi 
benzidine  dyes,  an  acid  was  liberated  by  the  decomposition 
of  the  dye.  In  the  ease  of  wool  dyed  successively  scarlet 
and  magenta.  Or.  Weber  had  quoted,  as  evidence  that  a 
compound  had  been  formed  with  the  wool,  the  fact  that 
the  dye  was  not  removable  by  alcohol  ;  but  was  it  not 
•le  that  the  magenta  was  fixed  by  the  scarlet,  not- 
withstanding the  fact  that  the  compound  away  from  the 
fibre  is  soluble  in  alcohol. 

Mr.  BlCHARDSOS  said  that  the  paper  was  an  important 
aud  valuable  one,  and  the  author  was  obviously  awake  to 
other  theories  than  his  own.  lie  thought  that  silk  might 
very  well  he  used  for  experiments  such  as  those  described 
in  the  paper,  for  he  had  himself  shown  that  it  contained 
Nil;  and  COOH  groups  in  about  equal  proportions,  but 
no  aldehyde  group.  The  absence  of  this  group  would  lead 
him  to  expect  that  the  silk  fibre  would  not  stain  blue  with 
ferric  f erricyanide ;  was  he  right  in  supposing  t 
(Dr.  Winn::  Yes.)  Also  had  Dr.  Weber  experimented 
on  artificial  silks,  the  nitre-celluloses  and  their  recent 
uou-eombustible  prodte 

Dr.  LbwjlOWTTSCH  thought  that  Witt's  theory  of  solution 
had  been  propounded  largely  because  Yan't  Hofi's  ideas 
happened  to  be  in  the  air  at  the  time.  Dr.  Weber  had 
suggested  that,  in  benzidine  dyeing,  the  migration  of  the 
dye  into  the  water  of  the  fibre  was  due  to  the  addition  of 
salt  to  the  solution  iu  the  vat;  why  should  not  the  salt 
equally  diffuse  in,  and  hinder  the  entrance  of  the  dye  ? 

Mr.  Procter  said  that  Dr.  Lewkowitech  had  to  some 
extent  anticipated  him.  He  was  not  clear  that  osn 
pressure  could  take  the  colour  into  the  water  in  the  ca 
of  the  fibres,  since  the  salt  would  probably  diffuse  iu  at 
least  as  rapidly  as  the  colour.  Probably  in  dyeing  as  in 
tanning,  the  colloid  character  of  the  fibres  themselves  had 
much  to  do  with  the  observed  phenomena. 

Mr.  Alfred  Whitaiui:  said  that  he  had  noticed  that 
a  small  piece  of  cloth  dyed  with  a  benzidine  dye  did  not 
bleed  when  held  under  a  tap,  whereas  a  larger  piece  on  a 
roll  did.  He  w  ished  to  know  why  was  it  that  croceiu-scarlet 
would  not  stand  washing  whereas  beta  uaphthol  if  diazotised 
and  developed  with  para-uitraniline  would  ?  Would  it  be 
possible  to  pad  benzidinechloride  mother  liquor  on  cloth, 
diazotise.  and  develop  it  in  the  same  manner  and  so  get  a 
our'' 


Mi     I  iiuhf   Win  i  u.  i  ii      i    I  thai 
bj    hi    \\ .  Iier  would     - 
hi  b,  ing   i 
irs. 

Dr.     \\  l.lit.ll  :      \  es.    BH  I  bath     bel.'r 

illlexb 

Mr.   I  iiobf  Win  i ■vki.i:.   pro 
anj  in.  thod  "I    fixing  such  bad  been 

found  by  Dr.  Weber.      Ii  v 
depth  of  shade,  bul   after  tl 

ili|  be  obtaii  i  out  Dr.  Wi 

theoi  i  .    but  bj  alternate  baths  of  colour  and 

enl  (if  such  had  l n  found),  it  might  be  possible 

to  get    such  deep    shades   on  the    goods    as   was  now    ini- 
le. 

Dr.  Webbb,  in  reply,  said  that  he  had  never,  in  the  case 
I  to  see  if  any  decomposition,  with  liberation 
of  frei  acid,  had  taken  place.  It  would,  however,  have 
been  indicated  by  a  colour  change,  thi  acid  corresponding 
with  example,  NTavy  blue  in  colour. 
r  riti  non  as  to  the  existence  of  an  acid  in  the  free  Btate 
or  combined  lay  in  its  ability  to  form  a  lake,  or  not.  As  t" 
the  alluded  to,  it  was  true  that 
Chrysamine  was  insoluble  in  alcohol,  but  he  had 
dealing  with  wool-scarlets,  the  lakes  of  which  with  b 
dyes  ire  soluble.  He  ed  with  what  had  been  said 
about  the  silk  fibre;  at  the  same  time  the  wool  fibre  had 
Ivasta        that     silk    did     not     i ■-- 

imposition  product-,  i .;/..  1:  nuginic  acid,  which  had  the 
capacity  for  dyeing  or  forming  lakes  as  the  wool 
itself.  Artificial  silks  he  had  not  experimented  with, 
having  found  it  impossible  to  reduce  their  N03  groups  to 
Nil.  groups.  As  to  the  process  b\  which  the  dyi  was 
taken  up,  the  fibre  1   in  the  dye-bath  became 

filled    with   water    and   then   acted    as   a   dialysator, 
(crys  re  diffusing  until  its  osmotic  pressure  inside 

the  fibre  was  equal  to  that  in  the  solution  outside,  the 
maximum  had  then  been  reached,  and  no  more  dye  could  be 
taken  up.  It  was  for  this  reason  that  a  benzidine  bath 
could  never  be  exhausted.  Crocein  washed  poorly  bee 
it  had  a  high  coefficient  of  diffusion:  para-nitraniline 
washed  well  because  it  contained  no  lake-forming  groups. 
and  BO  could  form  no  sodium  salt  that  might  diffuse  :  it  was 
a  pigment,  not  a  substantive  dye.  The  difference  in  the 
fastness  for  washing  observed  in  dyeing  with  one  and  the 
same  direct  dye  was  due  to  the  relation  between  the  shade 
produced  and  the  concentration  of  the  dye-bath.  Yon 
might  dye  to  a  certain  shade  by  boiling  for  10 — 60  min. 
in  a  bath  till  the  maximum  of  coloration  w  I,  and 

you  might  also  L'et  this  shade  by  boiling  for  a  shorter  time 
in  a  stronger  bath,  but  the  colour   was  not   so 

in  the  first.     There  was   a  great  future  for 
direct  dyeing  by  means  of  the  "  i  dyes,  but  il 

a  delicate  process,  and  necessitated  the  use  of  ice  which 
was  expensive  in  this  country.  There  would  be  a  much 
greater   use  for  benzidine  di  J  could  be  made  fast; 

on  cotton  they  were  not  fast,  not  being  there  as  lakes.  It 
was  no  use  to  look  for  metallic  morda  ■  bad  been 

!.  but   the  colour  was  spoiled   bj  soap.     The  only  way 
to  find  an  organic  compound  of  an  albuminoid   nature 
that    would  form   a   lake   with  the  dye.     Lanuginic 

id  do   this,  but    was   too  expensive.      The  author  had 
himself  obtained   such  a  lake,  of  benzo-purpurin  wil 
albuminoid  substance  derived  from  cotton  :  it  was 
as  a  slimy  film  in  a  bath  that  had  been  used  for  some  wi 
.    but  its  true  nature  was  as   yet  undetermined  for   it  had    not 
found   possible   to  decompose  it   either   with  acids   or 
with  alkalis. 


-- 
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'  On  the  Oxidation 
"On  the  Action  of 


Meeting  held  Tuesday,  February  6th,  in  the  Philosophical 
Institution,  4,  Queen  Street,  Edinburgh. 


MR.    B.    IRVINE    IX    THE    CHAIR. 


The  Chairman,  before  beginning  the  business  of  the 
meeting,  culled  on  the  Secretary  to  read  a  resolution 
expressive  of  the  thanks  of  the  Section  to  Mr.  Fawsitt,  the 
lately  retired  Chairman. 

The  Secretari  read  as  follows  : — 

"  The  committee  and  members  of  the  Scottish  Section  of 
the  Society  of  Chemical  Industry  record  with  sincere  regret 
Mi.  ii  acceptance  of  the  resignation  of  Mr.  Chas.  A.  Fawsitt, 
who  has  for  the  past  IS  months  so  ably  and  indefatigably 
acted  as  their  Chairman  of  Section.  They  cannot  allow  the 
occasion  to  pass  without  expressing  their  warmest  thanks 
l.i  him  for  the  success  which  lias  attended  the  meetings  of 
.■tion  during  his  tenure  of  office." 

The  President,  in  moving  t lie  adoption  of  this  resolution, 
said  that  Mr.  Fawsitt  had  tendered  his  resignation  of  the 
Chairmanship  of  Section,  because  he  considered  that  a 
chairman  resident  in  Edinburgh  would  be  better  able  to 
further  the  arrangements  for  the  Annual  Meeting  of  the 
Society  in  Edinburgh  in  1894.  In  accordance  with  Mr. 
Fawsitt's  desire  the  committee  had  accepted  his  resignation 
and  had  unanimously  elected  Mr.  Kobert  Irvine  to  the 
vacant  post. 

The  resolution  was  unanimously  adopted  and  the  Secretary- 
was  instructed  to  forward  a  copy  of  the  minute  to  Mr. 
Fawsitt. 

The  President  then  took  the  chair. 


-tiamMVrr-^ 


THE    l'RESIHENT    IN    THE    CHAIK. 


OX  THE  PREPARATION  OF  CARBON  BLACKS 
FROM  NATURAL  GAS  IN  AMERICA. 

1(Y   GODFREY   L.   CABOT,   BOSTON,   I    s.A. 

There  is  a  certain  small  industry  peculiar  to  the  United 
States,  of  which,  I  think,  no  accurate  account  has  yet 
appeared  in  any  scientific  journal  or  standard  technical  work, 
and  which  I  am  therefore  encouraged  to  bring  to  j-our  notice 
in  the  hope  that  it  may  at  least  have  the  charm  of  novelty 
to  most  of  you.  I  refer  to  the  manufacture  of  lamp  black 
from  natural  gas.  The  substance  thus  obtained,  known  to 
the  trade  as  carbon  black,  and  also  less  frequently  as  hydro- 
carbon black,  gas  black,  satin  gloss  black,  jet  black,  silicate 
of  carbon,  and  various  other  names,  is  collected  on  the  under 
side  of  cast-iron  plates  or  rollers,  from  which  it  is  auto- 
matically removed  by  suitable  scrapers  of  iron  or  steel. 
This  gas  is  burned  from  gas  jets  such  as  are  used  for 
illuminating  gas. 

As  is  the  case  with  so  many  more  important  inventions, 
the  merit  of  discovery  has  been  claimed  by  different  people 
and  belongs  to  no  one  alone. 

The  first  person  who  collected  soot  on  a  surface  thrust 
into  a  flame  made  carbon  black. 

For  the  purpose  of  this  sketch,  however,  the  industry  may 
be  traced  to  certain  printing  ink  makers  in  Philadelphia  and 
New  York,  who  found  that  soot  thus  made  by  artificial  gas 
gave  a  beautiful  gloss  and  intense  colour  to  printers'  ink, 
differing  totally  in  both  of  these  respects  from  the  lamp 
black  obtained  in  the  ordinary  way  by  burning  oily  or 
resinous  matters  in  an  unsufficient  supply  of  air,  allowing 
the  smoke  to  settle  in  deposition  chambers.  A  small  amount 
was  thus  made  in  a  private  way  at  an  expense  of  2-25  dols. 
to3-l  dols.  per  lb.,  till  in  1872,  or  thereabout,  Peter  Neff, 
of  Ohio,  and  Messrs.  Haworth  and  Lamb,  of  Massachusetts, 
made  experiments  with  natural  gas  for  the  same  purpose, 
and  the  two  latter  erected  in  New  Cumberland,  Pennsylvania, 
the  first  factory  in  which  carbon  black  was  successfully 
made  on  a  commercial  scale.  Others  soon  followed,  too 
numerous  to  name,  seeking  thus  to  utilise  the  natural  gas 
which  was  at  that  time  going  to  waste  in  enormous  quantities. 
This  iras  is  always  found  with  petroleum,  and  for  many 
Years  it  was  chiefly  regarded  by  the  unscientific  men  who 
controlled  the  oil  industry  as  a  dangerous  nuisance  to  be 
blown  off  and  got  rid  of  in  every  possible  way. 

The  amount  of  this  valuable  and  irreplaceable  substance 
which  has  been  thus  utterly  wasted,  it  is  impossible  to 
estimate  with  any  approach  to  accuracy,  but  I  think  I  am 
perfectly  safe  in  saying  that  it  may  he  measured  in  hundred 
of  trillious  of  cubic  feet.  I  myself  have  a  well  from  which 
probably  three  billions  of  cubic  feet  of  gas  was  wasted  before 
any  was  utilised.  Here,  then,  was  an  industry  of  which  the 
raw  material  was  natural  gas,  and  the  finished  product  easily 
paid  for  transportation  over  the  worst  roads. 

The  amount  of  capital  required  to  start  the  business  was 
comparatively  small,  and  the  price  of  the  black  high.  The 
result  was  a  crop  of  small  concerns,  most  of  which  perished 
after  a  short  existence. 

Experience  soon  showed  that  the  quality  of  the  gas  and 
its  adaptability  for  making  black,  varied  greatly  in  different 
localities  ;  that  the  duration  of  the  supply  was  very  uncertain  ; 
and  that  the  average  uneducated  man,  even  though  backed 
by  Yankee  push  and  ingenuity,  did  not  possess  the  requisite 
engineering  or  business  ability  to  invent,  erect,  and  maintain 
in  successful  operation  the  requisite  machinery,  nor  tc  obtain 
and  keep  the  requisite  amount  of  trade. 

The  first  factory  erected  contained  a  series  of  flat- 
bottomed  cast  iron  paus  arranged  in  rows  and  filled  with 
water,  which  was  supposed  to  improve  both  the  quantity  and 
quality  of  the  black.  Under  each  row  of  pans  was  a  line  of 
burners,  ordinary  gas  tips,  the  flame  of  which  impinged 
upon  the  iron  and  thus  deposited  the  black.  At  intervals 
of  20  minutes  a  car  travelled  from  one  end  of  the  row  of 
plates  to  the  other,  supported  on  rails  and  drawn  by  a  wire 
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rope,  and  a   aoraper  fixed  in  the  open  top  of  this  oat  or 
travelling  black   box  removed  the  black,  whiob  Fell  into  the 

botl I  i!'       ".  ind  was  theuoe  removed  bj  hand,  bolted, 

and  paoked  in  barrela  Foi  m  ■■ 

Of  all  the  Factoi  ies  thai  have  since  been ted  perhaps 

no  single  one  baa  uned  gaa  capable  of  producing  so  much 
blaok  per  thousand  Feel  01  i  ind  if  there 

were  any  of  tin*  black  still  For  sale, small  quantities  of  it 
conld  be  sold  fur  Four  or  five  times  the  present  market  price. 

The  Brsl  lot  of  500  lb.  put  on  the  market  irassoWior 
•j  .'hi  dols.  per  lb.;  the  nexl  1,000  lb.  brought  r  50  dols., 
and  the  factory  paid  for  itself  in  three  months.  A.  year's 
output  was  -  ion  contracted  for  :it  l-25  dols.  per  lb.,  bul  as 
competition  increased  the  price  rapidly  fell.  By  ISKl 
black  was  selling  a)  SS  c.  per  lb.  ;  bj  1682  at  :;l  <•. ;  in 
:  an  offer  of  24  o.  per  lb.  for  a  8,000-lb.  lol  was  refused. 
Meanwhile  various  other  methods  of  manufacture  came  into 
vogue  Man)  manufacturers  tried  cooling  the  depositing 
Bnr&ce  with  water  in  various  ways  and  all  abandoned  it, 
including  the  original  I  ictory,  it  having  been  proved  that  no 
material  advantage  was  thus  gained,  either  in  quantity  or 
quality,  and  an  additional  complication  and  expense,  involving 
considerable,  mechanical  difficulties  were  thereby  introduced. 
At  first  the  great  objeot  of  the  manufacturers  was  to  obtain 
tin'  most  intense  colour,  and  the  greatest  gloss,  and  in  this 
respect  the  original  brand  was  soon  surpassed,  but  at  the 
expense  of  softness  and  opacity. 

All  carbon  blacks  beara  general  family  resemblance;  are 
vet)  intense  in  colour  \  glossy  whether  rubbed  in  the  dry  or 
in  varnish  ;  have  an  extraordinary  mixing  strength,  which, 
however,  varies  greatly  and  compares  differently  with  lamp 
black  according  lo  the  medium  in  which  they  are  ground 
with  the  diluting  pigment,  i.e.,  whether  water,  oil.  varnish, 
or  what  not.  Generally  speaking,  carbon  black  ground  in 
oil  with  loo  times  itsweighl  of  white  had  gives  a  very  dark 
grey,  showing  about  three  times  the  strength  of  a  good  lamp 
black  and  from  live  to  ten  or.  more  times  the  strength  of  the 
poorer  blacks. 

They  take  twice  as  much  oil  to  make  a  varnish  of  a  given 
Consistency  as  do  ordinary  lamp  blacks,  but  are  much 
harder  to  mi*,  harder  to  dry,  and  more  apt  to  curdle  or  form 
elots. 

All   carbon  blacks  will  mix  with  water  by  simply  shaking 
them  with  it  j  lamp  blacks,  generally  speaking,  will  not, 
and    this    is    a   convenient    way    of    determining,    in 
otherwise  doubtful,  whether  a  hlaek  is  lamp  black  or  carbon 
black. 

The  process  originally  used  by  Messrs.  llaworth  and 
Lamb  is  still  in  use  at  Sayenhurg,  Butler  County,  Pa.,  by 
their  successors,  Messrs.  Xolen  and  Hoardman.  Peter  N'eff, 
of  I  Hiio.  was  the  next  to  enter  the  field,  using  a  pro.  ess  some- 
what similar  to  the  first.  II is  gas  came  from  the  geological 
horizon  known  as  the  Berea  grit,  and  was  poor  in  quality 
for  the  purpose  of  hlaek  making.  He  used  no  water,  and 
shaped  his  benches  slightly  concave  below,  a  doubtful 
advantage.  His  was  the  only  factory  for  carbon  black  ever 
operated  in  Ohio,  and  never  exceeded  an  output  of  125  lb. 
a  day.  It  has  not  been  in  operation  for  two  or  three  years 
or  more. 

The  next  process  in  point  of  time  was  the  roller  process, 
in  which  the  collecting  surface  is  a  cylinder  revolving  on 
its  axis.  Various  patents  were  taken  out,  and  two  or  three 
factories  were  put  in  operation  on  this  principle.  It  is  very 
expensive  both  in  cost  of  plant,  repair,  and  consumption  of 
gas,  but  is  still  used  in  one  factory,  and  the  black  can  be 
sold  in  small  quantities  at  a  high  price. 

When  carbon  black  sold  at  60  cents  a  lb.,  it  was  thought 
by  many  that  if  it  ever  became  equally  cheap  it  would 
replace  the  higher  grades  of  lamp  black  made  from  oil,  and, 
to  a  certain  extern  it  has  ;  but  there  are  some  uses  for 
which  lamp  blacks  are  preferred,  and  there  are  brands 
which  have  remained  practically  unchanged  in  price  for 
twenty  year-,  and  have  increased  the  sale,  at  a  price  much 
higher  than  that  of  carbon  black  now. 

Meanwhile  the  output  of  carbon  black  has  been  increasing 
at  a  very  rapid  rate  with  a  downward  tendency  in  the 
price.  In  1881  there  was  probably  made  from  400.000  to 
500.000  lb.,  all  of  it  on  various  modifications  of  the  bench 
principle  and  the  roller  principle.    In  1883, a  new  mechanism 


attained  commercial  sui 

-' i  feel  in  diameter,  pierced  with  holes  for  ventilation,  and 
revolt  in ■■  over  stationary  burners,  and  iper, 

and  ;i  blai  :.  boi  beneath  it,  from  which   last  the  black  was 

cylindrical  revolving  sieve,  through   «i  .  :i  to 

the  bin  beneath,  from  whieb  ind  packed  by 

hand. 

This  machinery  took  the  place  of  labour  in  sifting  the 
black,  and  the  loss  in  handling,  due  to  the  extn  me  ligl 
and  fiuffinesa  hi  the  black,  was  diminished.     As  it  co 

f the  sieve,  the  black  is  an  extra ly  light,  fini    | 

ing  less  than  .'i  lb.  to  the  cubic  Foot.     A  gentleman,  in 
.ii  with  a  friend  of  mine,  dipped  his  linger  itit.i  a 
barrel  of  tin-  impressed  black  without  noticing  he  bad  done 
so  till  hi-  attention  wis  called  to  it. 

h  b ill  Bometimes  oscillate  in   waves  al 
floating,  as  il   were,  on  the  air,  which  it  mechanical!) 
prisons.      This  may  partly  be  due  to  i(  condition 

from  the  friction  of  the  scrapers  working  at  a  high 
temperature  of  300  < '.  on  a  perfectly  dry  Burface.  The 
black  i-  easilj  affected  by  electricity.  If  you  rub  sealing- 
wax  smartly  on  the  sleeve  and  pass  it  over  the  black,  it 
will  fly  up  as  il  caught  by  a  baby  cylone. 

It  is  so  dry  and  fine  that  I  have  -ecu  it  fly  ihroii_.li 
no  bigger  than  a  steel  knitting   needle,  just  a-   -and    I. ills  in 
an  hour  glass. 

To  transport  it  to  Europe,  or  even  shorter  distances,  it  is 
necessary  to  compress  it,  which  is  a  tedious  and  difficult 
job,  far  more  so  than  with  ordinary  himp  black.  The  lir-t 
successful  packer  was  a  screw  press,  winked  by  hand.  To 
compress  the  black  it  was  necessar)  t<>  oxpel  the  air,  and 
the  difficulty  lies  in  preventing  the  black  spirting  up  with 
the  air,  which  may  lie  accomplished  b_  fevering  the  plu 
of  the  press  with  a  sheepskin,  woolly  side  out.  The  wool 
retains  the  black,  but  permits  the  air  to  escape.  A  \.i\ 
important  point  is  to  shield  the  black  from  all  air  cutrri 
from  the  time  it  is  removed  from  the  plates  till  it  has  been 
packed. 

A  slight  air  current  will  float  away  a  considerable  amount 
of  black,  causing  loss  and  a  nuisance. 

In  the  years  1884  and  1S85,  small  east-iron  rings.  ■ 
spasmodically  by  a   ratchet  mechanism,  came  into  nse 
depositing  surfaces.     These  are  3  ft.  outside   diameter,  2  rt. 
inside  diameter,  aud  have  a   ri  •-  underneath 

them.  This  process  was  the  invention  of  Mr.  A.  \.  Blood, 
since  dead.  By  it,  one  half  of  the  total  output  of  carbon 
black  is  at  present  made.  It  is  customary  to  put  tin 
rectangular  buildings,  flimsily  constructed  nf  sheet  iron  and 
steel,  each  containg  84  such  rings  is  six  rows,  all  actuated 
from  a  shaft  outside  the  building. 

The  best  output  yet  obtained  is   about  1  lb.  per  1 
But  I  think  there  is  at  present  no  factory  that   reaches  this 
average,  and  some  not  one-filth  of  this. 

Another  process  that  has  established  itself,  alter  five  or 
six  years  of  costly  failure,  is  upon  plates  2 1  ft.  or  so  in 
diameter,  with  gas  flames  and  black  box  rotating  beneath  it. 
Another  process,  introduced  in  the  year  1891,  and  in  use 
at  orie  of  the  two  largest  factories,  consists  of  a  series  of 
small,  independent,  rectangular  plates,  with  a  scraper 
moving  back  and  forward  under  each  by  a  reciprocating 
motion.     It  is  a  noticeable  fact   that  m  -or 

failure  has  depended  more  upon  the  skill  with  which  the 
different  methods  have  been  applied  than  upon  their  inherent 
excellence. 

Since  1885  most  of  the  factories  have  been  s,i  arranged 
that  the  black  is  handled  wholly  by  machinery.  From 
below  the  bolt  it  is  raised  by  an  elevator  to  a  large  bin. 
out  of  which  it  is  packed  by  machinery.  An  autom 
modified  flour  packer,  working  on  the  principle  of  a  screw- 
propeller,  has  now  come  into  general  use. 

In  1886  the  production  reached  900,000  to  1,000,000  lb., 
and  the  price  had  sunk  to  B  cents,  although  much  was  still 
sold  at  higher  figures. 

In  1889   some   lots  were   sold  that  only  netted  the  pro- 
ducer 3  cents.     Since  then  the  price  Ins  been  better,  netting 
producers  perhaps  7  cents  a  pound  at  their  factories,  on 
an  average,  for  the  last  three  years. 
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The  output  has  meanwhile  increased  to  about  10,000  lb. 
per  day,  and  will  amount  this  yeai  to  fully  3,000,000  of 
pounds. 

The  uses  of  the  black  arc  for  printer-'  ink,  paints, 
mineral  black  stove  polish,  shoe  leather,  rubber  goods, 
fertiliser,  colouring  cement,  mortar  pulp  ami  artificial 
stone,  harness  oil,  stenciling,  mixing  with  other  Macks,  such 
as  lamp  black,  ivory  black,  gee.,  to  improve  their  colour. 

Chemically  speaking,  they  contain  92  to  93  per  cent,  of 
carbon,  5  to  6  per  cent,  oxygen,  and  1  to  2  per  cent, 
hydrogen,  and  no  trace  of  any  mineral  matter,  nor  have  1 
ever  known  of  gas  black  being  adulterated,  winch  I  think 
is  much  to  the  credit  of  the  trade. 

Description  of  Apparatus  for  the  Production  and 
Collection  of  Carbon  Black  from  Gas. 

A  circular  plate  of  cast  iron  24  ft.  in  diameter  A,  cast  in 
48  pieces  and  carefully  levelled,  is  hung  to  a  16  in.  mast  B, 
a  3A-in.  double  extra  strong  tubing  by  guy  wires  C,  tapped 
into  a  cup  at  the  top  of  the  mast  and  adjusted   as  to  length 


by  twin  buckles  C.  Beneath  these,  supported  on  pulleys  at 
i  of  the  mast  and  balanced  by  ties  running  horizon- 
tally to  a  collar  on  the  mast,  revolves  once  in  the  15  minutes 
or  so  a  framework  driven  by  a  chain  D  at  its  circumference, 
and  carrying  a  black  box  and  scraper  E,  a  track  of  angle- 
iron  for  the  chain  to  lie  upon,  and  a  gridiron  of  lj-in.  pipe 
with  from  700  to  1,400  gas  burners  such  as  are  used  for 
illuminating  purposes  F,  is  supplied  from  a  4-in.  O  1)  feed 
line  placed  as  near  the  middle  of  this  gridiron  as  the  mast, 
&o.  will  allow,  and  looking  like  the  backbone  of  an 
uusymmetrical  skeleton  G. 

This  feed  line  takes  its  gas  in  turn  from  a  li-in.  pipe  I, 
from  a  gas  box  rotating  on  a  central  mast,  which  is  fed  with 
gas  from  below.  In  the  rotating  black  box  is  a  screw 
conveyor  II,  actuated  by  a  pinion  at  the  inner  end  J,  that 
engages  in  a  small  bevel  box  fixed  on  the  mast.  The  black 
discharges  downward  from  a  spout  into  a  circular  trough- 
like box  K,  shown  in  section  in  accompanying  sketch,  and 
from  here  it  falls  through  a  hole  in  the  bottom  into  a  long 
conveyor  that  carries  it  to  the  elevator  Ij,  when  it  passes 
through  a  bolting  machine  made  of  very  tine  wire  cloth,  and 


lj)         Cham/ 


is  then  packed  by  machinery.  On  the  circular  box  above 
reverted  to,  rotates  a  cover  M,  and  two  cardinal  points  are 
to  be  noted  : — 

!»t.  No  draughts  of  air  must  touch  the  black  at  any  stage 
of  the  manufacture. 


2nd.  It  is  made  and  handled  wholly  by  machinery  up  to 
the  time  that  it  has  been  packed  ;  thus  a  uniform  machine- 
made  black  of  excellent  quality  is  obtained. 


— — nnaa3QQo-> — — 
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v  in    ON    I  HE    \l'.i'\  r  PAPER. 

u\    UOBT.    iiivim:. 

Tim-  manufacture  it  an  adaptation  nl  a  process  wall  known 
in  England  long  before  the  discover]  o(  natural  ga 
connection  with  the  American  oil  wells.     The  same  quality 
of  blaok  was  made  with  similar  apparatus,  although  on  a 
much   smaller   scale,  by  printing  ink   mai  bare 

rears  ago,  who  employed  ordinary  town  pi-  for  the 
purpose.     Mj   own  experience  confirms   Mr.  Cabofaas  to 
the  quantity  of  gas   required   to   produoe  1  lb.  of  Mack. 
Burnmg    1,000   ft.  "f    gas   per   hour   the    produce   i 
oxoeeded   i  lb.  ;  and,  of  course,  considering  the   pric 
town-made  gas,  this  meant  n  firsl  *  least  .>>■.  per  lb. 

mi  tlir  blaek  produced. 

This   beautiful   substance,  with   its  velvet-like  gl 
quite  different    in   appearance   from  lamp  black  made  by 
burning  nils.     But   a-   regards   colour  value  <>r  eovi 
power,  there   is    between  the   two   not   the  difference  Mr. 
tot  asserts.     When  the  two  varieties  arc  reduced  with, 
cent,  of  sine  oxide  or  chalk,  the  shade  given 
shows  very  little  difference  between  the  two  in  eolour  value. 
tit'  course   any    idea  of    foreign   competition   with   this 
American  manufacture  is  out  of  the  question,  and  America 
will  hold  the  field  until  her  resources  "t'  natural  gas  are 
exhausted. 

With   regard    to   the   matter  of    price  7   cents 

a  lb.  as  the  hnve-t  price  at  which  gas  black  can  be 
delivered  with  profit  in  this  country,  a-  compared  with 
the  cost  of  black  prepared  from  heavy  dead  oils  (which 
yields  IS  per  cent.),  we  have  the  oil  blaek  at  a  cost  con- 
siderably less  than  the  gas  black  as  at  present  imported. 

Both  of  these  black-  arc  contaminated  by  such  bodies  as 
chrysen  and  pyretic,  which  are  of  dirty  brown  colour; 
these  dissolve  in  the  varnish  used  tor  the  manufacture  of 
printing  ink,  and  are  apt  to  communicate  this  to  the  printed 
matter,  and  in  process  of  time  ahows  a  kind  of  halo  sur- 
rounding  each  letter.  This  is  especially  noticeable  in  old 
books  or  tiled  newspapers.  These  impurities  can  onlv  be 
eliminated  by  igniting  or  calcining  the  black  at  a  red  heat. 

It  has  often  been  suggested,  and  I  believe  has  been  tried 
experimentally,  that  the  gas  from  the  shale  retorts  in  the 
oil  manufactories  in  Scotland  could  he  profitably  employed 
fortius  manufacture  ;  but  considering  the  enormous  quantity 
of  gas  required  to  produce  this  black  it  is  most  probable 
that  the  shale  gas  can  be  more  profitably  employed  as  fuel. 
The  l'nt-iiu  xr  -aid  that  this  process  was  obviously  only 
applicable  where  gas  could  be  obtained  for  nothing.  Even 
Glasgow  gas  at  2s.  Sd.  per  1,000,  and  containing  more 
carbon  than  Edinburgh  gas,  would  not  pay  to  burn  for  the 
manufacture  of  carbon  black. 

The  form  of  press  employed  in  packing  this  black  was  of 
interest,  and  he  asked  Mr.  Irvine  to  further  explain  its 
method  of  use. 

Mr.  Irvine  said  that  the  light  substance  was  first  put  into 
a  barrel  capable  of  sustaining  a  level  pressure,  and  in  place 
of  using  an  ordinary  piston,  such  as  would  be  employed 
with  a  coherent  Bubstance,  the  front  of  the  piston  was 
covered  with  a  sheepskin  the  wool  side  outward.  The  wool 
allowed  the  air  to  escape  but  retained  the  solid  black.  The 
press  worked  admirably.  Impressed  black  was  so  light 
that  a  large  feather-bed  tick  filled  with  it  could  easily  be 
lifted  with  one  hand. 

Dr.  Marshall  asked  if  blacks  were  made  from  poor 
coal  gas  enriched  with  the  vapour  of  light  oils. 

Mr.  Irvine  said  that  a  process  on  that  principle  was 
being  worked  out  at  present  and  had  been  covered  by- 
patent. 

Dr.  Bkadmax  asked  whether  it  was  possible  to  extract 
the  oily  impurities  by  means  of  solvents. 

Mr.  Irvine  said  that  although  possible  such  a  process 
would  be  too  expensive,  owing  to  the  difficulty  of  handling 
so  extremely  light  a  material.  By  calcining  this  impure 
black  the  objectionable  impurities  were  completely  eliminated 
with  a  los-  of  about  15  per  cent,  of  black. 


ON    i  HI    PR]  31  m  i:  in   PAP1  i;  OP  Ki  8ID1   \i. 
CHEMICALS  D8ED   IN    ITS   PR!  PAB  Ml" 

HT    IIIVIM  .    re.-..    IM,    ...    intl    (VOODHXAD 

r.B»e 

multaneous  removal  of  exoise  restriction   from  the 
manufacture  of  paper,  and   the  publication  ol 

form    an    era    in    the    Victorian  age,  and    the    • 
followei  "i    I..-.1  bj  tin •  gnat   increase  of  newspapers 

and  th.ir  circulation,  causing  an  extraordinary  demand  lor 
ipplies  of  pa] 

Thirty   year-  ago.  in..- 1  |  of  the  pap. 

iii  Great   Britain  was  manufactured  from  rags;  the 
then  obtaining  being    the   simple  and  leu  boiling 

lak   leys  of  -oda,  followed  by  the  nun    ol   bl 

!-    in    very    limited    amount.     Paper  was   then  prac- 
mado  np  of  pure  fibre  interwoven  oi  felted  together. 
in    papers    are  a  peculiar   compound    ol    I 
and  resin,  held  together  by  a  skeleton  of  fibrous 

material  obtained  from  wood,  esparto  :_'!a--,  or  straw, 
from  which  the  fibre  i-  eliminated  onlj  by  drastic  and 
costly  chemical  treatment.  Had  these  new  raw  materials 
not  been  at  hand,  the  rag  supply  of  the  world  would  have 
been  insufficient  to  meet  the  present  w;mts  of  Great  Britain 
alone. 

As  a  natural  consequence  paper  fell  in  price,  and 
expensive  chemical  operations  necessitated  the  use  of 
cheap  loading  materials  as  compensation — whilst  the  careful 
but  tedious  washing  of  the  fibre  or  half  Stuff  had  either  to 
be  partially  or  wholly  done  away  with. 

It  is  unnecessary  for  our  purpose  to  enter  into  the  details 
of  this  great  industry  ;  but  a  very  brief  -  ketch  of  the  modern 
processes  in  use  will  enable  us  to  point  out  some  of  the 
dangers  to  the  stability  of  paper  thus  introduced, 


Raw  Materials. 

Esparto  grass,  wood  pulp,  and  straw,  are  now  practically 
the  materials  used  in  the  construction  of  paper. 

At  the  present  day  large  quantities  of  the  two  former  are 
imported  into  this  country.  Esparto,  a  grass  from  Spain  and 
the  north  of  Africa  ;  wood  in  the  form  of  dried  pulp,  prepared 
principally  in  Norway,  Sweden,  and  Germany,  by  acting  on 
it  with  sulphurous  acid  and  sulphites  (and  the  so-called 
sulphate  of  soda),  also  in  some  cases  by  the  use  of  caustic 
-oda.  This  is  supplied  to  papermakers  in  a  dry  condition  in 
the  form  of  coarse  thick  sheets  of  a  light  brown  colour. 

The  esparto  or  grass  consists  of  a  fibrous  core  surrounded 
by  a  sheath  of  silicious  and  gummy  matter,  which  is 
firmly  attached  to  the  central  portion,  and  to  remove  which 
chemicals  (usually  caustic  soda)  are  plentifully  used,  the 
amount  required  being  generally  10  per  cent,  of  the  weight 
of  grass  employed. 


Analysis  of  Esparto  Grvss   before  Tkkat.me.vt  witu 

-   IDA. 


- 


African. 


Ash 

Water 

Water  extract  .... 

Fat.  4c 

(ellnlose 

Incrmsting  bodies. 

T     SS  :ksh  .... 


S-72 

S-M 

9-76 

8-46 

3-16 

8-61 

.VI -IP 

103-72 

IWM 

3'S4 

100'M 
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Moiling. 

Purine  the  lioiling  process  much  of  the  gummy  :md 
silicious  matter  is  removed  by  the  alkaline  lye,  to  which  it 
gives  a  deep  brown  colour,  while  at  the  same  time  a  portion 
Of  the  more  delicate  fibrous  matter  of  the  grass  is  destroyed. 
<Tn  the  case  of  wood  fibre  prepared  by  the  sulphite  process 
this  treatment  is  net  required )  The  boiled  material 
or  stuff  is  reduced  to  a  fibrous  magma  by  suitable 
machinery  ;  at  the  same  time  the  yellow  colouring  matter 
and  the  soda  are  removed  as  far  as  possible  by  washing,  but 
this  is  often  so  incomplete  that  from  1  to  _'  per  cent,  of 
soda  may  be  found  in  the  washed  stuff  previous  to  the 

Bleaching  Pro 
For  this  purpose  chlorine,  in  the  shape  of  a  nolution  of 
ehioride  of  lime,  is  employed,  in  quantity  varying  according 
to  the  qualitv  of  the  material,  but  the  amount  is  i;ever  less 
than  from  3  to  4  per  cent,  (equal  to  from  8  to  10  per  cent, 
of  dry  bleaching  powder)  of  the  grass  used,  and  sometimes 
even  more.  The  action  of  this  bleaching  agent  is  sometimes 
accelerated  and  increased  by  heat  or  by  the  addition  of 
sulphuric  acid  to  its  solution  which  sets  free  chlorine  and  its 
oxidation  acids,  the  bleaching  operation  thus  being  per- 
formed very  quickly  (here  also  there  is  a  definite  loss  of 
fibre).  The  entire  removal  of  such  an  amount  of  chlorine 
from  the  bleached  pulp  by  washing  is  a  most  tedious  and 
difficult  operation  and  requires  an  extravagant  amount  of 
water  such  as  few  ordinary  mill  supplies  could  afford. 
On  the  other  hand,  if  the  chlorine  compounds  are  not 
entirely  removed  from  the  pulp  the  destruction  of  the  paper 
within  a  brief  space  of  its  manufacture  is  certain,  hydro- 
chloric acid  being  formed  by  a  partial  breaking  down  of  the 
cellulose  which  destroys  its  texture.  This  was  a  common 
enough  occurrence  when  the  increased  demand  sprang  up 
consequent  upon  the  remission  of  the  duty,  and  when  thus 
carelesslv  prepared  the  finished  paper  after  being  stored  for 
some  time  became  brittle  and  so  lost  its  textile  qualities, 
falling  to  pieces  on  being  manipulated,  a  serious  enough 
matter  in  a  pecuniary  sense  for  the  paper  maker,  but 
unfortunately  much  more  so  in  effect  when  such  paper  was 
used  for  printing  valuable  books. 

To  remedy  this  evil,  advantage  was  taken  of  the  property 
hvposulphites  possess  of  decomposing  hypochlorites.  This 
cheap  material  could  be  more  profitably  used  by  the  paper- 
maker  than  the  enormous  waste  of  water  required  to  remove 
the  last  traces  of  chlorine  from  the  pulp.  Indeed  the 
general  practice  which  obtains  in  the  present  day  often 
merely  provides  for  getting  rid  of  the  chlorinated  water  from 
the  bleached  half  stuff  by  pressing  out  that  which  can  be 
removed  in  this  manner  and  then  adding  antichlor;  subse- 
quent washing  with  water  being  either  very  partial  or  in 
some  cases  almost  wholly  dispensed  with. 

We  have  therefore  in  many  bleached  paper  pulps  the 
products  derived  from  the  action  of  hyposulphites  upon  the 
chlorine  compounds,  these  consist  principally  of  chlorides 
and  sulphates  which  are  in  a  general  sense  innocuous,  but 
there  is  also  a  notable  proportion  of  finely  divided  sulphur 
separated  in  the  process  which  is  precipitated  and  becomes 
entangled  in  the  fibres  and  is  thus  transferred  to  the 
finished  paper.  The  pulp  at  this  stage  is  generally  alkaline 
owing  to  the  presence  of  unsaturated  lime  in  the  bleaching 
solution. 

Sizing. 
For  this  operation  alum,  or  acid  aluminous  compounds  in 
conjunction  with  resin  soap  is  freely  used.  Printing  papers 
may  in  consequence  give  a  distinctly  acid  reaction.  In  some 
cases  starch  is  added  to  the  pulp,  which  during  the  drying 
of  the  paper  gives  it  a  fine  glossy  surface.  In  such  papers 
it  is  not  impossible  that  there  may  be  organic  acids  formed 
as  products  of  the  decomposition  of  the  starch  in  presence 
of  the  water  which  paper  attracts  to  itself  when  exposed 
to  the  damp  atmosphere  of  our  climate,  this  water  generally 
amounts  to  one-tenth  of  its  weight. 

To  counteract  the  brown  tinge  which  even  well  bleached 
grass  or  wood  fibre  always  retains,  ultramarine  blue  is 
added  to  the  finished  pulp,  which  (as  already  stated)  is 
sometimes  of  an  acid  character.     When   this  is  so,  it   gives 


rise  to  another  source  of  impurity,  the  ultramarine  being 
dee, imposed  by  the  acid;  sulphur  compounds  are  set  free, 
which  are  peculiarly  disagreeable,  owing  to  the  formation  of 
hydrosulphuric  acid.  In  this  case  also  sulphur  is  separated 
and  is  transferred  to  the  finished  paper.* 

The  presence  of  sulphur  and  its  volatile  compounds  in 
ordinary  paper  may  be  detected  very  simply. 

A  small  quantity  of  the  paper  under  examination  (about 
1  oz.)  is  placed  in  shreds  in  a  glass  flask  and  covered  with 
distilled  or  rain  water.  The  neck  of  the  flask  is  loosely 
plugged  with  a  coil  of  white  blotting  paper  which  has  been 
previously  soaked  in  a  solution  of  (basic)  acetate  of  lead 
and  dried.  Gentle  heat  is  applied  but  the  contents  of  the 
flask  are  not  allowed  to  boil — a  watch-glass  is  placed  on 
the  top  of  the  plug  — in  a  short  time  the  blackening  of  the 
l,a,l  compound,  owing  to  the  formation  of  sulphide  of 
lead,  will  show  if  sulphur,  sulphides,  or  loosely  combined 
sulphur  compounds  are  present. 

It  is  true  the  amount  of  sulphur  is  generally  very  small, 
varying  from  mere  traces  to  0*5  per  cent,  in  good  papers, 
although  it  may  be  present  in  greater  amount  in  cheap 
flimsy  newspapers  where  obviously  it  does  no  particular 
harm  ;  but  where  such  papers  are  used  for  printing  books 
or  pamphlets,  it  may  give  rise  to  most  objectionable  results. 
The  sulphur  compounds  derived  from  the  use  of  hypo- 
sulphites when  that  substance  is  used  as  an  antichlor  and 
those  from  ultramarine  are  distinguished  in  the  following 
manner. 

By  treating  the  paper  with  water  alone  as  described,  if 
sulphur  or  sulphides  derived  from  hyposulphites  are  present 
the  plug  of  acetate  of  lead  soaked  paper  will  become  coloured 
by  the  sulphide  of  lead  formed,  rendering  it  faintly  brown 
or  black  in  colour  according  to  the  amount  present.  If  no 
such  coloration  occurs  sulphur  or  sulphides  are  absent  as 
derived  from  hyposulphites. 

Of  course  this  test  is  only  of  value  when  papers  are 
neutral  or  slightly  alkaline.  If  the  paper  gives  an  acid 
reaction  the  hydrosulphuric  acid  evolved  may  be  partly  or 
wholly  derived  from  the  ultramarine  used,  but  if  the  paprr 
is  neutral  and  has  given  no  colour  reaction  to  the  lead 
paper  when  heated  with  water  alone,  if  a  few  drops  of  acetic 
or  hydrochloric  acid  be  added  to  the  contents  of  the  flask 
colouration  at  once  shows. 

Some  ultramarines  are  so  unstable  that  even  the  carbonic 
acid  present  in  a  loosely  combined  or  free  condition  in  hard 
waters  is  sufficient  to  cause  decomposition  and  evolution  of 
hydrosulphuric  acid. 

*  \Yhen  sulphur  and  linseed  oil  are  brought  into  contact 
there  ensues  a  distinct  and  well-known  chemical  reaction, 
the  sulphur  breaks  up  the  oil  and  combines  with  its 
hydrogen,  hvdrosulphuric  acid  being  set  free.f 

As  one  of  the  principal  uses  of  paper  is  that  of  a  printing 
medium,  and  as  in  all  the  higher  classes  of  printing  ink, 
linseed  oil  is  used  as  a  vehicle  or  medium  for  the  black  or 
other  colouring  materials  used  in  its  manufacture,  if  free 
sulphur  or  sulphides  or  volatile  sulphur  compounds  are 
present,  the  infallible  consequence  of  using  such  papers  for 
printing  purposes  is  the  production  of  sulphuretted  hydrogen 
and  other  like  products  which  impart  their  characteristic 
and  disagreeable  odour  to  the  resulting  book  or  periodical. 
We  admit  that  even  the  most  carefully  prepared  printing 
inks  retain  the  odour  of  the  materials  used  iu  their  manu- 
facture, but  this  is  very  trifling,  and  we  have  become 
accustomed  to  associate  all  printed  matter  with  the  not 
unpleasant  balsamic  odour  of  the  press-room,  which  odour, 
however,  has  no  relation  to  the  foetid  and  disgusting  smell 
which  is  engendered  when  sulphur  is  present  in  the  paper 
used. 

These  results  seem  forcibly  to  show  :— 
I.  That  the  use  of  hyposulphites  as  antichlor,  even  when 
the   antichlored  pulp   is   thereafter  thoroughly  washed,  is 
unsafe  and  a  mistake. 

•  Practical  paDermakers  have  realised,  to  their  cost,  the  trouble 
free  sulphur  gives  in  corroding  the  wire  cloth  and  the  dandy  rolls 
which  form  such  an  important  and  costly  portion  of  the  paper- 
tnachine.  The  sulphur  combines  with  the  copper  of  the  brass  wire 
tissue,  forming  sulphide  of  copper,  and  the  wire  gauze  becomes 
rotten  lonu'  helm,'  it  otherwise  should  be. 

+  The  so-called  vulcanising  of  linseed  oil  by  this  means  is  a  well 
established  process  in  the  arts. 
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II.  That  the  introduction  of  ultramarine  to  "  dear  "  the 
brown  eoloni  of  the  Bbre  is  also  unsafe  when  aoid  alnminouB 
compounds  are  used  In  exoess  in  the  sizing  opera! 

Both  substances  under  oertain  conditions  obtaining  in 
paper  manufacture  may  introduce,  proportionate^  as  tnej 
arc  need,  sulphur  »r  sulphides  into  1 1 1»-  paper,  with  the 
consequences  we  have  mentioned. 

The  remedj  seems  simple,  and  wo  advise  the  substitution 
.■I  sulphites  or  bisulphites  or  even  snlphurous  aoid  for 
hyposulphites,  the  same  end  being  gained  by  their  use, 
these  reducing  agents  destroying  the  active  chlorine  com- 
pounds without  sulphur  being  precipitated.  We  understand 
many  paper-makers  now  use  sulphites  in  place  of  hypo- 
snlphitee. 

the  most  perfect  antichlor  for  ohlorine  bleached  pulp  or 
cotton  cloth  would  of  course  be  peroxide  of  hydrogen,  could 
a  cheap  method  of  its  preparation  be  found  (there  are 
indications  that  the  present  costly  process  may  soon  be 
simplified  and  cheapened),  peroxide  of  hydrogen  would 
then  supersede  chlorine,  presenting  as  it  does  the  most 
perfect  bleaching  agent  known. 

\-  regards  the  use  of  ultramarine,  we  would  advise  the 

substitution  of  Prussian  or  aniline  blues  (the  latter  of 
which, however,  is  a  very  unstable  colour),  which  cannot 
under  any  circumstances  give  rise  to  the  unpleasant  odonr 

of  sulphuretted  hydrogen  emitted  by  ultramarine  when  acted 
upon  by  even  weak  acids.  The  increased  cost  of  these 
colouring  matters  will  be  more  than  recompensed  by  their 
higher  tinctorial  value.  It  is  true  that  the  ultramarine 
supplied  to  paper-makers  is  of  the  most  stable  character 
possible  to  a  pigment  into  the  composition  of  which  alkaline 
or  earthy  sulphides  enter  as  an  essential  part,  but  it  must  in 
any  conditiou  be  a  source  of  danger  alluded  to. 

More  complex  changes  than  these  we  have  indicated  may 
occur  when  paper  containing  starch  and  sulphur  or  its 
volatile  compounds  is  used  for  printing  purposes,  and  it  is 
not  impossible  to  suppose  that  evil-smelling  bodies  allied  to 
the  mercaptans  may  be  formed,  especially  if  the  paper  is  in 
mass  as  in  bound  books  and  exposed  to  heat  and  moisture. 

The  whole  question  we  have  raised  is  one  well  worthy  of 
most  careful  study.  The  evil  we  refer  to  has  caused  much 
trouble  and  inconvenience  lately,  more  especially  in  connec- 
tion with  one  of  the  most  widely  circulated  periodicals  of 
the  day,  the  pages  of  which,  sometime  since,  smelt  very 
vilely.  We  investigated  the  matter,  and  the  smell  was 
undoubtedly  traced  to  the  presence  of  sulphur  compounds 
in  the  paper  used  ;  not  that  this  paper  was  specially  bad  in 
this  respect,  containing  only  0-20  per  cent,  of  free  sulphur, 
yet  in  this  case  the  genera]  conditions  favoured  the  evil.  In 
the  case  we  refer  to  hyposulphite  had  undoubtedly  been 
used  by  the  paper-maker  (who  simply  followed  the  course  of 
his  forefather-)  aud  where  such  auti-chlor  is  used  sulphur 
must  be  one  of  the  products. 

Of  the  many  samples  of  paper  we  have  examined  we  have 
found  "Scotch  printings"  very  free  from  "antichlor 
sulphur,"  but  almost  invariably  we  have  found  all  papers 
to  contain  a  notable  quantity  of  sulphides  derived  from 
ultramarine. 

We  have  not  referred  to  the  existence  of  these  evils  in 
regard  to  the  high-class  writing  papers,  hut  we  have  no 
doubt  they  will  be  found  to  exist  there  also. 

The  smell  of  paper  and  printing  ink  has  in  the  past  been 
"  put  up  with,"  but  the  taste  of  the  reading  public  has  now- 
become  fastidious  in  respect  to  the  physical  as  well  as  the 
moral  purity  of  their  mental  pabulum. 


(Obih'.iip. 
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Al.ritl  n    >m\  \i    was    horn  in  the  .Mar  1840    I 

in   Brabant,   Belgium.     Bis 

Is    agricultural    pursuits,   but    big  father,  M.  All  :j 
andre  Solvay,  who  was  a  merchant,  an  owner  o 
ami  a  Ball  manufacturer,  decided  that  he  Bhould  pursue 
a    commercial   career.     Accordingly   at  the   age  of    20 
he  was  placed  tir-t  with  a  shipowner  at  Antwerp  and 
subsequently  at   Hull.     In  1862,  his  brother,  M.  Ernest 
who,  al  Brussels,  had  commenced  the  industrial 
application  of  his  now  well-known  ammonia  process  for 
the  manufacture  of  soda,  invited  Alfred  to  join  him. 
This    invitation   the   latter   at   once    accepted,   and 
the     end     of    the     veal     1863     the     Solvay    I' pain     w.i- 

founded,  with  M.  Alfred  Solvay  as  its  director.  This 
post  he  retained  up  to  the  time  of  his  death. 

The  first  manufactory  was  erected  at  Couillet,  and 
operations  were  commenced  In  1864.  In  1867  the  linn 
was  awarded  a  bronze  medal  at  the  Paris  Exhibition. 

The  first-fruits  ofsm  irda  public  recognition 

of  the  merits  of  the  ammonia-soda  process,  were  reaped 
by  its  originators  at  the  Universal  Exhibition  of  Vienna 
in  1878,  when  they  wen'  awarded  a  diploma  of  honour, 
and  the  attention  of  the  manufacturing  world  may  be 
said  henceforth  to  have  been  definitely  directed  to  this 
new  departure  in  alkali-making. 

After  this  the  two  brother-  were  engaged  in  starting 
large  works  in  England  and  France  in  1S7-1  and 
in  Germany  in  1880,  1883,  and  1885;  In  Russia  in  1883 
and  IMil!  :  in  America  in  1884;  and  in  Austria  in  1885. 
The  orgauising  of  so  vast  an  association,  meant  for 
Alfred  Solvay,  who  was  chiefly  concerned  therein,  a 
ni  involving  in  the  highest  degree  the  qualities  of 
diplomatic  judgment  and  tact. 

In  1879,  he  resigned  with  great  regret,  the  directorship 
of  the  works  ut  Couillet,  and  went  to  live  in  Brussels,  in 
order  to  devote  himself,  with  his  brother,  to  the  general 
administration  of  the  numerous  works,  which  he  had  con- 
tributed to  found,  and  set  in  operation.  Their  develop- 
ment he  followed  step  by  step,  and  visited  them  regularly 
in  turn  each  year.  In  spite  of  all  this  labour,  Alfred 
Solvay  nevertheless  found'time  to  devote  to  public  affairs, 
and.  spite  of  his  extreme  repugnance  to  municipal  official 
pi.Mtions.be  allowed  himself  to  be  chosen  as 
provincial"  of  the  canton  of  Chatelet  in  1878,  and  in  the 
same  year  as  "  conseiller  communal  "  of  Couillet.  In 
1893  he  appeared  in  the  Senate  as  representative  for  the 
arrondissement  de  Xivelles. 

In   the   year   1877,  the  distinction  of  "Chevalier   do 
l'ordre  de  Leopold"  was  conferred  upon  Alfred  - 
and  in   1890  he  was  exalted  to  the  rank  of  an  officer 
of  that  order. 

His  decease  took  place  on  the  23rd  of  January  I 
Nice,  whither  he  had  gone  for  a  few  days'  rest. 

In  considering  the  character  and  personal  qualities  of 
Alfred  Solvav,  it  is  necessary  to  turn  to  certain  incidents 
in  the  development  of  the  work  of  his  life,  during  which 
they  were  called  forth. 

The  advent  of  the  new  industry  was  encompassed  witn 
difficulties.     Its  development  demanded  all  the  e 
courage,  and  patience  the  two  brothers  could  put  forth 
to  attack  and  to  solve  the  many  technical  and  commercial 
problems  which  then  arose. 

To  this  end,  however,  one  circumstance  was  particularly 
favourable.     This     was     the    extraordinary    cont 
established    between    the  brothers,  so  differently  gifted 
that  the  one  might  be  truly  said   to  be  complementary 
to  the  other. 
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We  have  thus  a  picture  of  the  one  brother  (M.  Ernest 
j  )  continually  engaged  in  the  conception  of  ideas, 
and  planning  of  designs  and  schemes,  whilst  the  other 
was  continually  striving  to  carry  them  into  practical 
txecution,  thus  leading  to  inevitable  improvements, 
revision,  and  consolidation.  The  commuuity  of  con- 
fidence and  the  brotherly  forbearance  necessary  for 
development  on  such  lines,  could  not  but  prove  a  source 
of  great  strength  to  the  entire  concern. 

In  the  year  1892,  Alfred  Solvay  founded  the  Bacterio- 
logical Institute  of  the  University,  in  Leopold  Park,  and 
to  this  end  he  presented  the  sum  of  100,000  francs  to  the 
citv  of  Brussels. 

This  memoir  should  not  be  closed  without  some 
reference  to  the  tribute  paid  to  the  deceased  by  his 
workpeople  at  Couillet,  and  embodied  in  a  funeral  dis- 
course delivered  in  their  name  by  M.  Bruyere,  one  of 
their  number.  The  following  sentences  are  extracted 
from  it :  — 

'•  M.  Alfred  Solvay  was  no  ordinary  master  or  patron  ; 
he  loved  his  workpeople,  and  lost  no  opportunity  of 
coming  to  their  aid  on  any  occasion  requiring  it.  We 
likewise  were  happy  at  any  time  to  testify  our  affection 
for  him,  in  return  for  the  love  we  know  he  bore  to  us." 

u  Our  venerated  patron  and  master  was  of  a  com- 
passionate and  sympathetic  nature."  "  The  suffering  of 
others  was  a  sorrow  to  him  ;  his  greatest  happiness  he 
found  in  doing  good ;  his  benevolence  was  inexhaustible, 
and  numerous  indeed  are  the  examples  amongst  ourselves 
of  that  fact." 

The  farewell,  forming  the  close  of  this  discourse,  bears 
strong  testimony  in  itself,  as  well  as  from  the  point  of 
view  of  the  workpeople,  to  the  inestimable  qualities  of 
one,  who  had  not  himself  suffered  impoverishment  in.  the 
acquirement  of  riches,  but  who  seems  to  have  chosen  to 
treat  the  latter  merely  as  contributory  to  the  acquirement 
of  the  inner  wealth  of  a  benevolent  heart. 

It  is  as  follows  : — 

"Adieu,  cher  et  regrette  patron,  votre  vie  n'a  ete 
qn'une  longue  suite  de  bienfaits.  Nous  conserverons 
eternellement  le  souvenir  de  tout  ce  que  vous  avez  fait 
pour  nous." — W.  S. 
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MACHINERY. 

Tin    Waning  Away  of  Metal  Plates  by  the  Action  of  Steam 
Jets.  '  J.  Walter.     Chem.  Ind.  16,  170—171. 

The  author  was  lead  to  the  consideratiou  of  this  subject  by 
the  behaviour  of  a  steam-jacketed  copper  boiling  pan.  The 
copper  pan  was  originally  8  mm.  thick,  and  the  steam 
entered  the  jacket  at  its  lowest  point.  Being  rather  too 
small,  the  copper  pan,  after  it  had  been  at  work  for  some 
years,  was  replaced  by  a  rather  deeper  one,  but  one  which 
in  all  other  respects  was  exactly  similar  to  the  original  pan. 
After  the  second  pan  had  been  in  use  for  about  a  year,  a 
hole  was  blown  though  the  bottom,  opposite  the  steam  inlet 
to  the  jacket. 

Believing  that  the  mishap  was  due  to  the  metal  having 
been  worked  down  too  thin  at  this  point,  a  third  pan  was 
made,  slightly  thicker — 12  mm. — which  was  carefully 
measured  all  over,  before  putting  into  use. 

To  avoid  a  second  accident  the  pan  was  tested  from  time 
to  time,  and  after  about  14  months'  work  it  was  found  that 
the  bottom  had  been  reduced  to  the  thickness  of  paper. 

This  time  the  author  attributed  the  wear  to  the  hydro- 
chloric acid  used  for  cleaning  out  the  pan.  He  had 
previously  noticed  the  "  pitting  "  produced  on  iron  plates 
by  the  action  of  steam  jets,  and,  although  he  could  not  in 
this  case  trace  the  wear  to  the  steam  jet,  he  placed  the  steam 
inlet  at  the  side,  as  a  precaution.  Some  11  months  later  he 
was  convinced  that  the  wear  was  due  to  the  steam  jet,  as  he 
found  the  pan  again  worn  away ;  not  at  the  bottom,  hut 
opposite  the  jet.  The  reason  the  original  pan  lasted  so 
much  longer,  is  due,  the  author  thinks,  to  it  being  shallower 
than  the  others,  and  therefore  not  so  near  to  the  steam  inlet 
and  not  subjected  to  such  intense  action.  The  author 
mentions  a  similar  case  that  occurred  with  a  lead-lined  vessel 
which  was  heated  by  blowing  in  steam  from  pipes,  perfora- 
ted with  rows  of  holes  on  each  side,  fastened  to  the  bottom 
of  the  vessel  by  lead  straps.  From  the  stirring  of  the 
contents  of  the  vessel  one  pipe  got  twisted,  whereby  the  row 
of  holes  on  one  side  pointed  downwards.  Very  shortly  the 
steam  jets  issuing  from  them  pierced  a  row  of  holes  through 
the  lead  bottom. 

It  is  pointed  out  that  the  action  of  a  steam  jet  is  similar  to 
that  of  a  sand  blast.  In  the  former  the  abrading  particles, 
instead  of  being  sharp  grains,  are  minute  particles  of  water 
and  rust,  &c.  from  the  pipes.  Besides  the  purely  mechanical 
abrasion  there  is  also  chemical  action.  The  steam  carries 
with  it  air,  which  oxidises  the  freshly-exposed  surface,  and 
the  oxide  film  thus  formed  is  more  readily  removed  than  the 
metal  itself.  The  appearance  of  holes  produced  by  the 
impinging  of  steam  jets  on  to  copper  and  cast-iron  plates  is 
described,  and  the  author  concludes  by  pointing  out  that 
once  the  cause  of  such  wearing  away  is  recognised,  its 
prevention  becomes  easy. 

This  prevention  can  be  effected  by  placing  over  the  point 
of  impact  thick  metal  discs  about  200  mm.  diameter;  by 
making  the  direction  in  which  the  steam  enters  parallel  to, 
instead  of  across,  the  jacket  space  ;  or  by  placing  a  thimble, 
closed  at  the  top  and  perforated  at  the  sides,  over  the  steam 
inlet.— R.  B.  P. 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


The  Internal  Busting  of  Boiler  Shells.  Pfeifer.  Papier 
Zeit.  18,  2617 — 2618  and  2654 — 2655.  From  Mitt,  aus 
der  Praxis  des  Dampf-kessel  und  Dampf-machinen- 
Betriebes. 

This  report  commences  with  an  account  of  the  physical  and 
chemical  phenomena  which  promote  and  cause  the  forma- 
tion of  rust  upon  iron.  The  internal  rusting  of  boilers  is 
dealt  with  under  two  headings,  namely,  when  the  boiler  is 
in  use,  and  when  it  is  standing  idle.  The  causes  of 
rusting  are  first  considered,  the  most  important  being  the 
introduction  of  air  with  the  feed  water.  By  properly 
placing  the  feed  pipe,  namely,  so  that  the  feed  water  enters 
the  boiler  near  the  low-water  level,  and  thus  meets  the 
hottest  layers  of  water,  the  air  is  quickly  expelled  and 
passes  out  of  the  boiler  with  the  steam,  unless  pockets  exist 
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in  whioh  it  can  accumulate.  Suoh  pockets  arc  sure  to  rust 
rapidly,  and  it  is  recommended  thai  the]  - 1 1 . .  1 1 1 . 1  be  oovered 
internally  with  a  protecting  paint  or  tilled  up  with  cement, 
provided  thai  they  are  not  subjected  to  external  heating. 
It    it  amended  thai   the  (ceding  should  be  com 

pleted  before  the  withdrawal  of  steam  oeasea  fot  the  day, 
in  order  thai  the  water  left  standing  in  the  boiler  over  night 
m:i\  be  as  free  from  air  as  possible.  An  efficient  circula- 
tion is  also  :i  means  of  preventing  rusting,  as  it  binders  the 
fonnatJo  i  of  air  bubbles  on  the  shell,  whioh,  if  they  remain 
clinging  to  it.  cause  rusting.  The  author  i-  of  the  opinion 
thai  faulty  construction  is  more  often  the  cause  of  internal 
mating  than  unfavourable  conditions  of  working,  and  sum- 
marises the  means  of  preventing  rusting  as  follows  :  — 

First,  whilst  the  boiler  is  narking — 
l.  Removing  uir  from  the  feed  water  before  it  enters  the 
boiler. 
8.  Removing  air  from  the  water  whilst  in  the  boiler,  and 
ting  it*  accumulation  in  pockets,  &c. 
Addition  >>f  chemicals  to  the  feed  water. 
4.  Protective  coatings  applied  to  the  inside  of  the  shell. 

s      /,'./,  whilst  the  boiler  is  standing  idle — 

1.  Removing  all  moisture  from  the  boiler,  (a)  by  blowing 
it  off  whilst   hot,  i  i)  by  producing  an    air  current   through 

i  by  placing  hygroscopic  bodies  inside. 

2.  Direct   protection  of   th.-  shells,  (a)  by  painting  with 
varnish,  &c.,  (6)  bj    covering  with  protective   paints, 

and  snch  an  alkaline  coating  as  milk  of  lime. 

3.  Protecting  tin'  shells  from  varying  temperatures  by 
keeping  the  draught  in  the  flues  constant,  ami  so  as  to 
prevent  moisture  alternately  depositing  and  evaporating  on 
the  shell. 

4.  Protecting  the  shell  by  completely  filling  the  boiler 
with  water  from  which  all  air  has  been  expelled. — R.  B.  P. 


I'll:     Removal   of'   Boiler   Scale  bn   Mentis   of  Petroleum. 
Papier  Zeit.  18,  '2916—2984. 

Aiiki:  some  opinions  stated  pro  and  others  contra  with 
regard  to  the  use  of  petroleum  for  removing  boiler  scale, 
the  following  is  quoted  as  the  opinion  of  Mr.  Haage,  the 
chief  engineer  of  the  Saxon  Boiler  Inspection  Company  :  — 
that  experiments  made  in  lS7:s  showed  that  on  account  of 
the  varying  composition  of  boiler  scale,  the  method  was  not 
generally  applicable  :  in  some  eases  it  caused  the  scale  to  fall 
off.  in  others  it  merely  loosened  it,  whilst  in  many  cases  it 
had  no  effect.  It  is  also  pointed  out,  in  some  correspondence 
given,  that  as  the  petroleum  mixes  with  the  steam  the  latter 
cannot  he  used  for  many  industrial  purposes,  such  as  paper- 
making,  when  this  method  of  removing  boiler  scale  is 
adopted.— R.  B.  P. 


The  Ether  Motor  of  P.  de  Susini.    Frevtas.    DingL.  Polyt. 
J.  289,  104—107. 

In  this  motor  steam  is  replaced  by  sulphuric  ether  vapour, 
which  is  produced  at  relatively  much  lower  temperatures, 
viz.,  30  C.  In  the  latest  form  of  this  motor  the  sulphuric 
ether  vapour  is  generated  by  the  direct  action  of  steam,  and 
is  then  used  in  the  cylinders  of  a  compound  cylinder  motor 
differing  but  little  from  an  ordinary  steam  engine.  The 
inventor  claims  a  saving  of  63  per  cent,  as  compared  with 
results  with  an  ordinary  condensing  steam  engine.  Figs.  1 
and  2  show  the  general  arrangement  of  a  plant  on 
this  system.  A  is  an  ordinary  boiler,  the  steam  from 
which  passes  along  a  to  the  cylinder  jackets  of  the 
motor  B,  which  are  thereby  raised  to  a  rather  higher 
temperature  than  that  of  the  ether  vapour  entering  the 
cylinders  ;  from  here  it  passes  along  the  jacket  «',  sur- 
rounding the  motor  inlet  pipe  6',  to  the  ether  vapour 
generator  C,  any  water  condensed  either  in  the  pipes,  cylinder 
jackets,  or  in  E  flows  back  to  A,  to  be  re-evaporated"  The 
ether  vapour  is  produced  by  the  heat  from  the  steam  in  E. 
and  its  pressure  is  regulated  by  the  reducing  valve  R,  which 
coutrols  the  pressure,  and  therefore  the  temperature,  of  the 
steam  entering  C  :  the  ether  vapour  passes  along  the  steam- 
jacketed  pipe  bx  to  the  motor  B.  in  which  it  performs  work 


successively  in  the  two  cylinders ;  ii   then   pastes  into  the 

< tenser   I).     The  liquid  sulph  u   •  ether  formed  hen-  by 

condensation    i*   forced    by  tie    ]   imp  I    back  into  the  gene- 
vaporuted. 

Kig.  1. 


fig.  2. 


Susrm's  Ktdkk  Motor. 

The  difficulties  formerly  encountered  in  sulphuric  ether 
motors  consisted  principally  in  leakage  taking  place  at  pipe 
and  cylinder -cover  joints,  and  at  piston  and  valve  rod 
stuffing  boxes.  These  have  been  overcome  by  the  design 
adopted,  and  by  the  exact  work  obtainable  with  modern 
machine  tools. 

As  before  stated,  A  is  an  ordinary  steam  boiler  and  B  an 
engine  differing  but  little  from  an  ordinary  inverted  cylinder 
compound  steam  engine.  Its  cylinders  are  229  mm.  and 
452  mm.  diam.  respectively  and  the  stroke  300  mm.  The 
construction  of  the  ether  vapour  generator  is  shown  in 
Fig.  3.     It  consists  of  two  concentric  cylinders.     The  inner 

Fig.  3. 


Boiler  for  Si-im-  Kthf.r  Motor. 
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one  contains  the  sulphuric  ether  to  be  evaporated,  and  is 
traversed  by  a  number  of  tubes  passing  through  tube  plates 
at  each  end".  At  the  centre  is  a  baffle  plate  through  which 
the  tubes  pass,  and  which  is  perforated  with  holes  between 
the  tubes  to  allow  the  liquid  in  the  cylinder  to  circulate. 
The  tubes,  of  which  there  are  860,  are  16  mm.  diam. 
and  1  mm.  thick.  The  steam,  after  it  has  passed  round  the 
cylinder  jackets  of  the  motor,  enters  at  u1  (i1,  or  steam 
direct  from  the  boiler  can  be  admitted,  if  desired,  through 
the  branch  H,  Fig.  1.  Any  water  condensed,  passes  out 
through  c  back  to  the  boiler ;  r  serves  for  filling  in  sulphuric 
ether  and  m  and  n  are  connected  respectively  to  pressure 
and  vacuum  gauges.  Two  safety-valves,  one  for  the  outer  and 
the  other  for  the  inner  cylinder,  are  fitted,  and  blow  off  into 
the  pipe / '  (Fig.  1)  leading  to  the  outer  air.  The  ether  vapour 
produced  passes  to  the  motor  through  ft1.  The  condenser  D  is 
very  similar  in  construction  to  C.  The  vapour  passes  into 
the  inner  cylinder,  and  cold  water  entering  at  x,  Fig.  2, 
passes  through  the  tubes,  of  which  there  are  1,264  of 
11  mm.  diam.  and  0-5  mm.  thick,  and  flows  back  through 
the  space  between  the  inner  and  outer  cylinders  to  the  exit 
pipe  y,  Fig.  2.  D  has  also  two  safety-valves  discharging 
into  the  pipe/-1. 

Fig.   4   shows  the  method  of  packing  the    piston    and 
valve  rods.     Each  stuffing  box  is  surrounded  by  a  casing 

Fig.  4. 


Stuffing  Box  rem  Srsixi's  Ether  Motor. 

filled  with  glycerin,  which  passes  through  suitable  aper- 
tures into  a  small  piston  in  the  stuffing  box.  The  glycerin 
prevents  the  escape  of  vapour  and  at  the  same  time 
lubricates  the  rod.  Any  vapour  that  may  find  its  way  into 
the  stuffing  box  passes  up  into  a  small  reservoir  situated  on 
top,  and  passes  out  through  the  upper  pipe  to  the  condenser 
D,  Fig.  1.  This  reservoir  is  partially  filled  with  glycerin, 
which  passes  into  the  casing  round  the  stuffing  box  through 
the  dotted  pipe.  The  ether  vapour  on  its  way  to  1)  passes 
through  F,  where  any  glycerin  it  may  carry  over  is  arrested. 
F  consists  of  a  cylinder  containing  a  series  of  concentric 
baffles.  The  plant  is  designed  to  work  with  live  steam,  but 
will  work  equally  well  with  exhaust  steam  if  automatic 
valves  lor  dealing  with  water  of  condensation  are  fitted. 
The  initial  pressure  of  the  ether  vapour  is  25  atmospheres, 
and  the  steam  pressure  8  to  10  atmospheres.  With  the 
boilers  evaporating  420  kilos,  of  water  per  hour  the  motor 
gave  50  actual  horse  power. — R.  B.  P. 


A   Recuperative  Gas  Furnace.    C.  Bigot. 
1893,  7,  519. 
See  under  XXIII.,  page  174. 


Monit.  Scicnt. 


Filter  for    Diffusion    Juice.     Bouvier.     Zeits.  Zuckerind. 

Bohmen,  1893,18,  64. 

See  under  XVI.,  page  167. 


Brown  Paper  from  Wood.     Papier  Zeit.  18,  2653. 
See  under  XIX.,  page  17o. 


PATENTS. 


.4  Method  of  Lining  Spiaot  and  Socket,  Flange  or  Snug 
Pipes  with  Enamel,  Glass,  <  'omposition,  or  other 
Material.  F.  Herbert,  Birtley,  near  Newcastle.  Eng. 
Pat.  L>-2.6S.',  December  13,  1892. 

■See  under  VIII.,  page  154. 


An  Improved  Furnace  Pun  and  Concentrator  for  the 
Boiling  of  Fish  Livers  and  the  like.  C.  B.  Lotherington 
and  I.  Spencer,  Hull.  Eug.  Pat.  2.3,542,  December  21, 
1892. 

See  under  XII.,  page  162. 


Improvements  in  Filters.     E.  Delhotel  and  E.  Moride,  Paris. 
Eng.  Pat.  23,830,  December  24,  1892. 

l.v  ordinary  sand  filters  for  the  purification  of  water  the 
upper  surface  of  the  sand  soon  becomes  coated  with  the 
impurities  contained  in  the  water,  whereby  the  action  of  the 
filter  is  considerably  impeded. 

In  order  to  avoid  this,  the  inventors  give  to  the  incoming 
water  a  gyratory  action  by  making  the  inner  end  of  the 
inlet  pipe  annular,  and  providing  it  with  a  number  of 
angular  branches,  thus  causing  the  water  to  issue  tangentially 
therefrom,  and  to  being  kept  in  constant  rotation  above  the 
surface  of  the  sand. 

Through  the  centre  of  the  casing  passes  a  vertical  pipe, 
having  an  outlet  below  closed  with  a  tap,  the  upper  end 
reaching  nearly  under  the  cover  of  the  casing  and  finishing 
with  a  bell-shaped  mouthpiece. 

When  the  rotary  mass  of  water  above  the  bed  of  sand  has 
taken  up  a  sufficient  amount  of  impurities,  the  tap  of  the 
vertical  outlet  is  opened  and  the  impure  water  driven  out 
through  the  vertical  pipe,  either  by  the  pressure  of  the 
unfiltered  water,  or  by  the  current  of  filtered  water  reversed 
for  the  purpose. — B. 


Improvements  in  the  Heating  of  Surfaces  for  the  Drying, 
Heating,  or  other  Treatment  of  Paints,  0.ride$,  or  other 
Matters  by  the  Aid  of  Electricity,  and  in  the  Means  or 
Apparatus  employed  therein.  R.  E.  B.  Crompton  and 
H.  J.  Dowsing,  London.  Eng.  Pat.  259,  January  5, 
1893. 

See  under  1 1.,  page  138. 


Improvements  in  Apparatus  and  Appliances  for  Obtaining 
more  perfect  Combustion  of  Fuel  in  the  Furnaces  of 
SI,  urn  Generators  or  other  Furnaces.  S.  Taylor,  Sheffield. 
Eng.  Pat.  587,  January  11,  1893. 

See  under  II.,  page  139. 


Improvements  in  or  applicable  to  Brine-evaporating  Pans. 
J.  Parks,  Northwich.  Eng.  Pat.  2400,  February  3, 
1893. 

See  under  VII.,  page  151. 


Improvements  in  Apparatus  used  in  the  Concentration  of 
Sulphuric  Acid.  I.  Levinstein,  Manchester.  Eng.  Pat. 
2476,  February  4,  1893. 

See  under  VII.,  page  152. 
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Improvement*  in  Thermostats.     A.  sin,  N,  Glasgow,     Bog 

Pat  8057,  I •'.  I.niary  II.   I - 

avention  has  referenoe  to  thai  olasa  of  thermostat!  in 
which  the  expansion  and  contraction  of  a  sensitive  Quid 
such  as  mercury,  spirit,  or  the  like,  operate  a  diaphragm 
connected  with  the  controlling  apparatus.  The  apparatus 
consists  of  a  chamber  divided  into  two  parts  by  a  flexible 
diaphragm,  the  upper  part  being  connected  by  a  rod  or  link 
in  ■  valve  for  regulating  the  supply  of  heating  or  cooling 
fluid  i  and  the  lowei  pari  communicating  by  means  of  a 
branched  pipe  with  a  reservoir  of  the  sensitive  fluid.  The 
expansion  of  the  fluid  moves  the  flexible  diaphragm  and 
connecting  link,  thereby  operating  the  controlling  valve, 
wliile  a  Bpring  brings  back  the  diaphragm  when  contraction 
takes  plaee.  To  prevent  great  expansion  from  bunting  the 
apparatus,  a  safety  diaphragm  chamber  is  provided  with 
its  lower  part  communicating  with  the  sensitive  fluid  and 
the  upper  lace  of  the  diaphragm  pressed  down  bj  a  powt  tful 
Bpring  or  by  gas  under  pressure.  When  the  expansion  in 
the  regulating  chamber  has  reached  the  maximum  amount, 
the  safety  diaphragm  will  begin  to  lift  against  the  pressure 
above  it.  and  thus  all  danger  of  bursting  the  apparatus  will 
led.  The  reservoir  and  the  safety  and  regulating 
chambers  are  connected  up  by  piping  and  provided  with 
suitable  gas  cocks  and  valves:  they  are  mounted  on  one 
casting.— E.  G.  C. 

.1  Process  and  Apparatus  for  Converting  Non-Gaseous 
Hydrocarbons  and  Materials  Containing  them  into 
Combustible  Gas.  F,  Siemens,  London.  Kng.  l'at.  4022, 
February  23,  1893. 

S      undi  r  II.,  page  139. 


Improvements  m  or  relating  to  Apparatus  for  Galvanising 
Sheet  Metal.  J.  V.  Lagnesse,  Grevegnee,  Belgium. 
Eng.  Pat.  42'js,  February  -JT,  1893. 

See  under  X.,  page  158. 


Improvements  in    (ias  Producers.     E.  J.  Duff,  Glasgow. 
Bng.  l'at.  7467,  April  12,  1893. 

S      under  II..  page  140. 


An  Improved    Method  of  and   Apparatus  for  Filtering. 
.1.  P.  Prat,  Bordeaux,  France.     Eng.  Pat.  7644,  April  14, 

Tins  refers  principally  to  tillers  in  which  conical  filtering 
bags  are  employed,  which  in  this  ease  are  stretched  over 
skeleton  frames  made  in  the  shape  of  double  cones,  one 
central  cone  surrounded  by  an  annular  cone  joined  at  their 
bases.  The  small  enil  of  the  hag  is  tied  to  the  small  end  of 
the  central  cone,  the  hag  then  pressed  into  the  annular 
valley  between  the  two  eunes,  and  the  larger  end  covering 
the  outer  surface  of  the  larger  cone,  being  Anally  tied  at 
the  largest  diameter.  The  full  length  of  the  bag  is  thus 
made  use  of  in  an  apparatus  the  height  of  which  is  about 
one-third  only  of  the  length  of  the  bag. — B. 


Improvements  in  the  Method  of  and  Apparatus  for  Manu- 
facturing Cyanides,  Ammonia,  and  Fuel  (ias.  A.  J. 
Hnult,  London.  From  E.  Cowen,  New  York,  I  .>.A. 
Kng.  l'at.  13,069,  July  4,  1893. 

See  under  II.,  page  140. 


Improvements  in  the  Manufacture  of  Ammonia,  Sodium 
Hydroxide,  and  Chlorine,  and  in  Apparatus  therefor. 
C.  Kellner,  Vienna.     Eng.  Pat.  13,722,  July  14,  1893. 

See  under  VII.,  page  152. 


I     Method  of  and  Appara  cling  t/u    Absorption 

of  Carbonii    Acid.     A.  Miller,  mweide,  near 

L.  rlin.     Eng,  Pat.  18,928,  Julj 

See  under  VII.,  page  152. 


Improvements  in  Apparatus  Employed  m  the  Manufacturi 
of  Whiti    Lead.    .1.  V.  Walton,  Darlirjj  ig.  I'ats. 

8116,  February  11,  1893,  and  16,708,  Septem 
•tder  XIII.,  page  163. 


Improvements  in  or  relating  to  the   Treatment  of  Fish  and 
Fish    Offal   and   in    Apparatus    therefor.    '  J.    C.    W. 
Stanley.  London.      Kng.  l'at.  17,205,  September  13,  1893. 
See  under  XV.,  page  165. 


Improvements  in  Apparatus  for  Illuminating  and  Heating 
by  Means  of  Petroleum.     E.  de   Pass,   Loudon,      i 

J.    l.eemana,  St.   (.alien.  Switzerland.     Kng.  l'at.  18,660, 
October  5,  1893. 

See  under  II.,  page  141. 


Improvements  in   Chamber   Kilns.     V.  II.  Jung,  Salisbury. 

Eng.  Pat.  18,829,  October  7,  1893. 

See  under  VIII.,  page  154, 


Improvements  in  Filters.  J.  X.  s.  Williams,  Glasgow. 
From  L.  Spalding,  Kauai,  Hawaiian  Islands.  Eng.  l'at. 
20,006,  October  24,  1893. 

I x  carrying  out  this  invention  a  tank  is  employed  through 
which  passes  a  horizontal  pipe  at  a  convenient  height  from 
the  floor.  From  both  sides  of  this  pipe  branch  off  a  niimher 
of  smaller  pipes  closed  at  their  outer  ends,  but  perforated 
throughout  their  length.  Suspended  from  each  branch  pipe 
is  a  frame  of  meshed  wire,  covered  with  a  woven  cloth  bag, 
which  also  entirely  encloses  the  branch  pipe.  The  liquid  to 
be  filtered  is  maintained  in  the  tank  at  a  level  above  the 
pipes,  from  which  it  is  discharged  after  having  passed  through 
the  filtering  bags. — 15. 


An  Improved  Apparatus  for  Sterilising  or  Disinfecting 
Liquids:  J.  H.  W.  Ortmann  and  C.  W.  ('.  Herbs!, 
Hamburg,  Germany.  Kng.  Pat.  19,760,  December  23, 
1893. 

The  apparatus  is  intended  for  heating  uniformly,  liquids  con- 
tained in  bottles  (Pasteur's  method).  The  bottles  are  placed 
on  a  plate  resting  on  blocks  a  short  distance  above  the  bot- 
tom of  the  bath.  This  plate  has  a  series  of  perforations 
close  to  the  edge,  and  there  is  a  space  of  about  10  mm. 
between  the  outer  edge  and  the  sides  of  the  bath.  The 
plate  has  also  a  large  central  opening  connected  with  a 
discharge  pipe,  which  passes  through  the  bottom  of  the 
bath.  In  the  bottom  of  the  bath  there  are  two  inlet  pipes, 
about  half  way  between  the  centre  and  the  ends. 

The  bath  is  first  filled  with  cold  water.  Hot  water  is  then 
admitted  through  the  two  pipes  into  the  space  between  the 
two  bottoms.  The  heated  water  rises  at  the  edge  of  the 
false  bottom,  and  through  the  perforations,  whilst  the  ili-- 
placed  colder  water  is  discharged  through  the  central  pipe. 
This  pipe  has  a  special  opening  below  the  false  bottom  for 
the  discharge  of  any  cold  water  between  the  two  bottoms. 

The  water  becomes  thus  slowly  but  uniformly  heated,  and 
the   desired   temperature   may   be   maintained   as   long 
required  by  slow  additional  heating. — X.  II.    I.  M. 
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II— FUEL,  GAS.  AND  LIGHT. 

[mount  of  Cyanogen  in   Gas-purifying  Material  am! 

ils    Influence  on  Regeneration.     Dr.  Burschall.     J.  fiir 
Gasbeleuchtung,  36,  7 — 10. 

The  author  points  out  that  the  Prussian  blue  formed  during 
the  purification  of  coal  gas  can  be  recovered  almost  without 
additional  cost,  and  should  form  a  source  of  extra  profit. 

He  describes  at  length  his  own  experiments  on  the 
subject,  and  summarises  them  as  follows  : — - 

The  presence  of  ammonia  during  the  purification  causes 
a  twofold  formation  of  sulphocyanide,  the  amount  of 
which,  though  it  cannot  be  diminished  in  the  purifier,  nor 
its  formation  during  the  regenerating  process  entirely  avoided, 
may  in  the  latter  process  be  diminished,  first,  by  avoiding 
excessive  heating  of  the  mass  ;  secondly,  by  getting  rid  of  the 
ammonia  as  quickly  as  possible  ;  both  of  these  conditions  are 
promoted  by  sifting  the  material  as  soon  as  possible  after 
its  removal  from  the  purifier,  when  it  contains  the  greatest 
amount  of  moisture,  and  also  by  spreading  it  out  in  as  even 
a  layer  as  possible,  for  regeneration.  It  must  not  be 
overlooked  that  old  purifying  material  does  not  fix  as 
much  water  as  fresh  material,  and  that  the  water  formed 
during  the  absorption  of  sulphuretted  hydrogen  may  cause 
disturbances.  By  rapid  sifting  a  speedy  regeneration  takes 
place,  and  if  a  thorough  airing  does  not  at  the  same  time 
ensue,  the  temperature  rises  and  aids  the  formation  of 
the  sulphocyanide.  The  formation  of  Prussian  bine,  in 
spite  of  the  ease  with  which  the  sulphocyanide  is  formed 
from  cyanogen  in  the  presence  of  ammonia  and  hydrogen 
sulphide,  is  explained  by  the  fact  that  a  not  inconsiderable 
quantity  of  cyanogen  escapes  absorption  in  the  first  purifier, 
where  most  of  the  ammonia  and  hydrogen  sulphide  are 
caught,  and  consequently  a  fairly  large  quantity  of 
cyanogen  passes  to  those  parts  of  the  purifying  plant  where 
there  is  no  hydrogen  sulphide  and  only  traces  of  ammonia 
present.  Here  the  fresh  purifying  material  permits  a  re- 
action to  take  place  between  the  cyanogen  and  the  oxide  of 
iron,  the  compounds  resulting  from  which  cannot  be  trans- 
formed into  the  sulphocyanide  at  ordinary  temperatures  by 
ammonia  and  hydrogen  sulphide,  but  require  higher 
temperatures,  such  as  occur  during  the  further  process  of 
regeneration.  It  is  these  portions  of  the  cyanogen  which 
can  be  recovered  as  useful  products  by  proper  subsequent 
treatment  of  the  purifying  material,  even  in  works  where  the 
gas  is  insufficiently  washed. — K.  B.  P. 


Oxy-Oil  Gas  (Tatham's  Process)  and  its  Use  for 
Purposes  of  Enrichment.  I..  T.  Thome.  Read  before 
the  Southern  District  Association  of  Gas  Managers, 
November  23rd,  1894. 

Some  time  ago  the  author  described  (Incorp.  Gas  Inst. 
Trans.  1890,  143)  the  results  of  preliminary  experiments 
to  test  the  accuracy  of  the  claims  put  forward  by  the 
patentee  of  this  process,  and  expressed  a  favourable  opinion 
thereon.  In  the  present  paper  he  describes  further  experi- 
ments on  oxy-oil  gas  and  gives  the  practical  results 
obtained  with  it  at  Huddersfield,  where  it  is  now  manufac- 
tured and  used  for  enriching  the  town  gas.  The  Huddersfield 
plant  is  designed  to  give  an  output  of  200,000  cub.  ft.  of 
oxy-oil  gas  per  day,  but  when  the  author's  experiments  were 
made  there  a  portion  only  of  the  plant,  producing  about 
40,000  ft.  per  day,  was  completed. 

The  essence  of  the  Tatham  process  lies  in  the  addition  to 
heavy  hydrocarbon  gases,  from  whatever  source  obtained, 
of  considerable  quantities  of  free  oxygen,  this  addition 
being  preferably  effected  soon  after  the  gases  leave  the 
retorts  and  whilst  they  are  still  hot.  At  present  various 
low-priced  petroleums  and  shale  oils,  which  can  be  obtained 
in  bulk  in  England  at  31.  per  ton,  have  been  employed  for 
making  the  oil  gas.  When  oxygen  is  added  to  a  heavy 
oil  gas  whilst  the  latter  is  still  hot  the  illuminating  power 
of  the  gas  is  raised.  The  maximum  increase  is  obtained 
when  from  12  to  18  per  cent,  of  oxygen  (according  to  the 
quality  of  the  oil  gas)  has  been  added.  Further  addition  of 
oxygen   up  to  about  16  tc  24  per  cent,  causes  no  further 


change  in  the  actual  illuminating  power,  but  renders  the 
flame  stiffer,  whiter,  and  brighter  to  the  eye,  reduces  the 
size  of  the  dark  zone,  and  improves  the  general  shape  and 
appearance  of  the  flame.  Still  further  addition  of  oxygen 
gradually  reduces  the  illuminating  power  of  the  flame. 
The  increase  of  illuminating  power  with  very  heavy 
oil  gas  is  25  per  cent,  or  even  more,  with  lighter  oil  gas 
rather  less.  As  a  rule  the  most  suitable  percentage  of 
oxygen  in  the  oxy-oil  gas  is  about  20  per  cent,  if  the  o\  v- 
oil  gas  is  to  be  burned  per  se,  about  15  per  cent,  if  it  is  to 
used  for  the  enrichment  of  coal  gas,  &c.  An  oxy-oil  gas 
showing  an  illuminating  power  of  about  100  candles  can  be 
made,  but  taking  into  account  both  quantity  and  quality  the 
most  economical  working  in  practice  will  probably  be  to 
produce  an  80-candle  gas,  of  which  at  least  25,000  cub.  ft. 
would  be  obtainable  per  ton  of  oil  used.  Experiments  have 
shown  that  oxy-oil  gas  is  exceedingly  stable.  Fur  instance, 
500  ft.  of  oxy-oil  gas  kept  in  a  3,000-ft.  holder  for  a  week 
during  varying  frost  and  wet  and  stormy  weather  in 
November  only  lost  5'5  per  cent,  in  illuminating  power. 
When  used  as  an  enricher  it  is  found  that  oxy-oil  gas 
actually  increases  the  stability  of  poor  coal  gas.  A  number 
of  tests  were  made  in  which  oxy-oil  gas  was  added  to 
unenriched  coal  gas  and  the  mixtures  then  subjected  to 
severe  cold  for  some  days.  The  mean  of  the  results 
showed  that,  under  like  conditions,  the  unenriched  coal 
gas  lost  l-35  candles,  that  containing  5  per  cent,  of  oxy- 
oil  gas  lost  0-  95  candle,  and  that  with  10  per  cent,  oxy-oil 
gas  only  0  ■  5  candle. 

Experiments  were  made  at  Huddersfield  extending  over 
some  time  to  determine  the  enriching  power  of  the  oxy-oil 
gas.  The  readings  were  all  taken  with  a  2-candle  Methven 
screen  on  a  60-in.  photometer,  the  gas  being  in  all  cases 
burned  from  a  standard  argand  burner.  The  following 
results  were  obtained  : — 


Gas. 

Average           Number 
Candle       of  Readings 
Power.            Taken. 

Percentage        Gain  of 

of            Illuminating 
Oxv-Oil  Gas        P>  m 
in"  Tested      Per  Out.  of 
Gas.        Oxy-Oil  Gas. 

Unenriched 
Enriched... 

144J                   600 

17'".',                4S0                  2"9« 

18*0}                   120                     4-01 

n-ffl 
0-81 

thus  showing  a  gain  of  over  four  candles  for  a  use  of  5  per 
cent,  of  the  enriching  gas.  For  comparison,  oil  gas  was  made 
under  identically  similar  conditions  (except  of  course 
the  addition  of  oxygen),  and  enrichment  tests  made  with 
this.  The  average  of  150  tests  gave  an  increase  of  1  •  87 
candles  for  3 '05  of  oil  gas  or  3  "05  candles  for  5  per 
cent,  enricher.  The  gas  enriched  with  oxy-oil  gas  has  a 
whiter  and  brighter  appearance  and  a  prettier  -shaped 
flame  than  that  enriched  with  cannel  or  with  oil  gas.  The 
author  estimates  the  cost  of  enrichment  of  coal  gas  by  oxy- 
oil  gas,  at  the  present  price  of  petroleum,  at  about  one-third 
of  a  penny  per  candle  per  thousand  cubic  feet. — L.  T.  T. 


PATENTS. 


Improvements  in  the  Heating  of  Surfaces  for  the  Drying, 

Heating,  or  other  Treatment  of  Paints,  O.rides,  or  other 

Matters  by  the  Aid  of  Electricity,  and  in  tin  Means  or 

Apparatus  employed  therein.     B.  E.  B.  Crompton  and 

H.   J.   Dowsing,   London.     Eng.    Pat.    259,   January   5, 

1893. 

These    improvements   are  intended   for  the  utilisation  of 

electric  currents  for  heating  surfaces  for  drying  or  heating 

or  roasting  different  materials   in  a   cleanly  manner,  free 

from  products  of  combustion,  or  which  require  to  be  heated 

in    the    presence   of   certain   gases,   and   for   this   purpose 

electric  conductors  are  embedded  in  refractory  insulating 

material   in   the   manner   described   in   Eng.    Pat.    17,091, 

1892,  which  is  preferred  for  the  roasting  of  ores.     Inclined 

,   drying  shelves  are   shown  arranged  in  a  vertical   chamber 


19M.1        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


or  furnace,  so  thai  the  material  tobi  heated,  fed  into  the 
chamber  \'\  an  arohimedeau  screw  at  the  top,  falls  from 
one  -heir  to  another  into  a  collecting  chamber  at  the 
bottom.  The  temperature  of  these  shelves  may  be 
separately  varied  by  resistances.  The  wires  for  high 
temperatures  should  be  of  Bteel,  01  alloys  of  nickel  and 
noun  a-  nickeline.  embedded  in  ganister  or  silioious 

-an. I.  -.1.  ('.  li. 


Improvfiiu  nts  in  Apparatus  and  Appliances  far  Obtaining 
mart  Perfect  Combustion  of  Fuel  in  the  Furnaces  of 
Steam  Generators  or  other  Furnaces.  8.  Taylor, 
Sheffield.    Eng.  Pat  587,  January  11,  1893. 

Tim-  invention  has  for  it-  object  the  introduction  of  air 
through  a  hollow  tirr  bridge  provided  with  suitable  air  in- 
and  outlets.  A  number  of  metal  projections,  the  objeol 
of  which  i-  i..  eonduol  beat  to  the  air  passing  through  the 
tin-  bridge,  project  horizontally  from  the  front  plate  of 
the  fire  bridge  inside.  There  is  a  second  solid  fire  bridge 
behind  the  front  one.  which  becomes  highly  heated  bj  the 
tiro  anil  on  which  the  heated  air  from  the  first  or  hollow 
bridge  impinges,  ami  causes  a  more  perfect  combustion. 
The  air  inlet  to  the  hollow  bridge  can  be  opened  or  closed 
1>\  two  sliding  plates,  one  of  which  is  for  regulating  the 
amount  of  air  passing  through,  and  the  other  for  auto- 
matically opening  and  closing  it.  The  latter  is  controlled 
by  ■  system  of  levers  and  rods  in  such  a  manner  that  when 
tin'  tire  door  is  opened  for  stoking,  the  air  inlet  is  opened 
and  admits  air  to  the  bridge  :  it  remains  open  for  a  sufficient 
time  after  the  door  is  closed  to  obtain  a  perfect  combustion, 
the  time  being  regulated  bj  a  cataract  cylinder  attached  to 
the  mechanism. — K.  B.  1'. 


.1  AV«'  and  Improved  Method  for  Saponifying  or  Mixing 

Tars.  iHls.  Hydrocarbons,   and  similar    Materials,   and 

for   using   the   same  fir    Healing.    Lighting,   and    other 

Purposes.    C.  A.  Sahlstrom  and  E.  Parr,  both  of  London. 

Eng.  Pat.  2155,  January  31,  1893. 

1  N  one  vessel  the  oil  or  other  material  is  heated  from  70° 
to  110°  F.  by  passicg  through  it  a  cuireut  of  hot  air  or 
steam  from  a  coil  situated  at  the  lower  part  of  the  vessel, 
and  perforated  with  a  series  of  tine  holes.  In  another 
vessel  water  containing  from  5  per  cent,  to  3  per  cent,  of 
alkali  is  heated  to  tbe  same  temperature.  This  solution  is 
then  run  in  a  fine  stream  into  the  oil  in  the  tirst  vessel, 
which  is  continuously  stirred  during  the  mixing  and  for 
some  5  to  15  minutes  afterwards.  In  this  way  the  oil  or 
other  material  can  he  made  to  take  up  a-  much  as  150  per 
cent,  of  water.  The  resulting  mixture  can  he  used  for 
lighting  and  heating  alone,  or  it  can  be  made  into  solid 
fuel  by  the  admixture  of  ground  peat,  spent  tan,  sawdust, 
coal  dust,  or  similar  materials,  and  subsequently  pressed 
into  blocks.— H.  1!.  1'. 


Improved  Apparatus  for  Vaporising  and  Burning 
Mineral  Oil.  B.  Grosche,  London.  Eng.  Tat.  2901, 
February  9,  1893. 

This  invention  has  for  its  object  the  production  of  a  cheap 
and  efficient  burner  for  mineral  oil.  In  it  the  oil  first  passes 
through  a  "  trap  "  filter  and  is  then  vaporised  in  a  specially- 
shaped  generator,  whence  the  vapour  passes  upwards  and 
strikes  a  "  spreader  "  placed  over  the  mouth  of  the  burner, 
where  it  burns. — E.  B.  P. 


A  Process  and  Apparatus  for  Converting  Xon-gaseous 
Hydrocarbons  and  Materials  containing  them  into  Com- 
bustible Gas.  P.  Siemens,  London.  Eng.  Pat.  4022, 
February  23,  1893. 

This  invention  relates  to  the  production  of  combustible 
gas  from  hydrocarbons  such  as  petroleum,  paraffin,  naphtha, 
fats,  tars,  resins,  wax,  naphthalene,  and  the  like,  by  igniting 
the  surface  of  the  hydrocarbon  in  a  suitable  chamber,  and, 
after  ignition,  limiting  the  amount  of  air  admitted.     The  heat 


of  oombustii  b  a  into  ooml 

gns,  which,  together  with  the   products  of  combustion,  ire 

led  away  tor  subsequent 

lie  1  -how-  air  lion  through  a  mil 

apparatus,  and  Pig.  9  a  horiiontal  section  on  the  line  \  /■. 

l'ig.  1. 


A  is  an  annular  reservoir  supplying  the  liquid  hydrocarbon, 
or  the  hydrocarbon  liquefied  by  heat,  to  the  central  com- 
bustion chamber  C  through  the  "pipe  li.  Through  the  cover 
of  C  are  pierced  a  number  of  small  holes  D,  admitting  air 
to  the  surface  of  the  hydrocarbon.  An  elbow  pipe  F,  the 
lower  end  of  which  is  covered  by  a  perforated  plate,  and 
the  upper  end  by  a  hinged  door  G,  serves,  by  opening  or 
closing  G,  to  admit  a  further  quantity,  greater  or  les-  as 
required,  of  air  to  the  chamber  C.  A  lighted  taper  is  intro- 
duced through  H  to  ignite  the  hydrocarbon.  Combustible 
gas  is  then  produced,  which  ascends  through  K  to  a  gas- 
holder.—K.  B.  P. 


An  Improved  Method  of  and  Apparatus  for  Burning 
Hydrocarbons  for  Lighting  and  Heating  Purposes. 
F.  B.  Hill  and  K.  D.  Brett,  both  of  London.  Eng.  Pat. 
4211,  February  25,  1893. 

The  object  of  this  invention  is  to  facilitate  the  combustion  of 
heavy  hydrocarbons,  such  as  crude  petroleum  or  tar.  This 
is  effected  by  using  a  jet  of  vapour  of  a  lighter  hydrocarbon, 
such  as  paraffin,  in  place  of  the  usual  jet  of  air,  or  of  air  and 
steam  mixed.  The  figure  shows  the  construction  of  the  lamp  ; 
a  is  the  receptacle  for  the  heavy  oil,  the  level  of  which  is  kept 
constant  by  a  small  cistern,  fitted  with  a  ball-cock,  placed 
between  the  reservoir  and  a  ;  It  is  the  jet.  and  is  in  connec- 
tion with  the  vaporising  coil  d.  The  latter  receives  the 
supply  of  light  hydrocarbon  through  </J  :  c  is  a  hood, 
perforated  round  its  lower  edge  with  air-supply  holes  c1  ; 
e  is  the  outer  casing,  which  i-  supported  011  lugs  os  in  such 
a  manner  as  to  admit  air  to  the  space  between  e  and  c.    The 
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reservoir  tor  feeding  the  lamp  has  two  compartments.  .1 
one  for  the  heavy,  and  a  smaller  one  for  the  light 
hydrocarbon.  A  pipe  passes  down  to  near  the  bottom  of 
each,  the  one  leading  to  the  intermediate  cistern  for  con- 
trolling the  level  of  the  heavy  hydrocarbon  in  a,  and  the 
other  supplying  d  with  light  hydrocarbon.     The  reservoir 


steam  from  A,  and  air  is  passed  through  a  mass  of  incandes- 
cent fuel  in  B.  In  B,  carbon  mon-  and  di-oxide  are 
formed,  whilst  hydrogen  is  freed,  the  resulting  gas  consisting 
of  a  mixture  of  these  bodies  with  a  large  volume  of  nitrogen 


is  fitted  with  an  air-pump  for  producing  a  pressure  in  its 
upper  part  to  force  up  both  the  heavy  and  light  hydro- 
carbon. In  operating  the  lamp,  the  heavy  hydroca-bon  in 
a  is  ignited.  The  air  entering  through  c1  is  sufficient  to 
produce  a  partial  combustion,  whereby  an  inflammable  gas 
is  produced,  which  mixes  with  the  vapour  of  the  light 
hydrocarbon  issuing  from  6,  and  is  carried  upwards  with  it 
through  the  top  of  c ;  it  here  meets  the  air  passing  between 
the  casing  e  and  the  hood  c,  and  burns  with  an  intense 
flame.— R.  B.  P.  

Improvements  in  Gas  Producers.     E.  J.  Duff,  Glasgow. 

Eng.  Pat.  7467,  April  12,  1893. 

Ih  order  to  reduce  the  cost  of  construction,  the  producer  is 

made  rectangular  in  form.     It  is  built  up  of  plane,  flanged, 

cast-iron  plates,  and  lined  with  tire-brick. 

The  air  for  combustion  enters  from  a  lower  casing  through 
perforated  cast-iron  plates,  which  slope  upwards  from  the 
-  and  meet  at  a  ridge  along  the  centre.  Air  is  injected 
and  fuel  fed  in  in  the  usual  manner.  The  ashes  descend  on 
each  side  of  the  ridge  and  fall  through  suitable  openings 
along  each  side  into  a  trough,  which  is  partially  filled  wnth 
water,  thus  sealing  the  lower  part  of  the  producer. 

— R.  B.  P. 


An  Improved  Furl.     1).  W.  Nightingale  andS.  G.  Wicking, 

both  of  London.     Eng.  Pat.  8040,  April  20,  1893. 
Thb  is  a  mixture  of  1  part  gas  tar,  4  parts   petroleum,  and 
"0  parts  pulped  waste  material.      The  latter  may  be   ot 
anv  kind,  such  as   old  fibrous  or  textile    material.      The 
ingredients  are  incorporated  and  then  pressed  into  blocks. 

—  R.  d.  r. 


in  a  condition  suitable  for  the  formation  of  cyanides.  The 
construction  of  C  is  shown  in  Fig.  2.  It  consists  of  a  stack 
of  refractory  material,  at  the  upper  end  of  which  is  the  feed 

Iig.2. 


Improvements  in  the  Method  of  and  Apparatus  for  Manu- 
facturing Cyanides,   Ammonia,  and    Fuel   Gas.    A.   J. 
Boult,  London.     From    E.    Cowen,  New    lork,    U.&A. 
Eng.  Pat.  13,069,  July  4,  1893. 
Tms  invention  has  for  its  object  the  rapid  and  economical 
production  of  compounds  of  nitrogen   suitable  for  agricul- 
tural and  industrial  arts,  and  simultaneously  the  production 

°  Fi»   Pshows  the   general  arrangement  of  the  plant,  in 

whicn  A  is  a  steam  generator,  B  *8"  P"^'^^       mechanism.     M  is  a  vertical   retort,  of  refractory  material 

oTrmfectt  oSmV^S*  »  mixture  of    |  also,  which  communicates  with  a  tank  L  and  a  washer  K.     P 


I'Vli.  _'•..  ism. 
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uu.l  1"  (Kim.  -J  will  :u  are  superheaters     Thi 

of  the  various  ports,  passages,  t\r«-,  &c.  i-  shown  in  the 

Wig.  8. 


figures.  Assuming  that  the  apparatus,  including  urn-  of  the 
superheaters,  has  been  drought  to  ;i  sufficiently  high  tem- 
perature bj  tin'  fire  1»,  communication  is  established  so  that 
rases  from  U  ( Fig.  l )  Bow  through  the  hot  superheater  and  s1 
into  the  feed  opening,  where  they  meel  the  material  falliug 
from  the  feed  apparatus  and  pass  down  therewith  through 

Fig.  I. 


the  retort  M.  Simultaneously,  a  suitable  volume  of  hydro- 
carbon gas  or  vapour,  or  a  mixture  of  both,  is  introduced 
throngh  J,  which  mixes  with  the  pases  from  B.  The  materia] 
referred  to  above,  which  is  fed  in  through  the  feeder  at  tin- 
top,  consists  of  a  suitable  volume  of  alkali  or  alkaline  earth. 
In  passing  through  M,  the  gases  being  subjected  toahigh 


temperature  are  split  up  and  new  compounds  are  formed. 
The  various  reactions  going  on  are  described,  which  are  said 
to  result  in  the  formation  of  cyanogen  and  its  salts,  ammonia, 
ami  fuel  gas  which  passes  out  over  the  water  in  the  tank  1., 
up  through  the  washer  lv,  and  out  through  the  pipe  <).  Various 
modifications  in  working,  for  varying  the  relative  propor- 
tions of  the  bodies  produced,  are  described. — K.  B.  I' 


Improvi  i,  i   Illuminating  and  H 

by   Hf  in     nj   /'■  troleum.  i  Ion,     I  i 

.1-  I.,  I'liiaiiu,  st,  Gallen,  Switzerland,     Bng.  I'm 
October  5, 

This  invention  relates  to  improvements  in  the  apparatus 
describi  P  ".  1890.  The  im- 
provements aim  at  obtaining  s   more  perfeel  abnstion. 

The  burner  consists  of  two  flat  zig-iag  passagi  -  formed  of 
parallel  tubes  screwed  into  suitable  top  and  bottom  tittim.'-  •. 
placed  opposite  each  other  at  a  small  angle,  and 
surrounded  mi  four  side-  bj  metal  plates,  thus  Corn 
hollow  wedge-shaped  box  "pen  at  the  top  and  bottom.  '  lil 
is  fed  into  each  of  the  zig-zag  passages  and 
therein.  The  vapour  passes  into  the  wedge-shaped  boi  at 
it-  lower,  or  wider  end.  and  issues  at  the  upper  narrower 
end,  where  it  bums,  heating  the  burner  and  vaporising 
the  oil.  Air  is  pumped  into  the  oil  reservoir  so  that  it 
bubbles  up  through  the  oil.     The  lamp  i-   started   in   the 

usual  way.      II.  I'..  1'. 


Improvi  m,  nls  in  Apparatus  for  <  'arburetting  or  Enriching 
Gas  or  Air.    .1.  Love,  Barking,  Essex,  and  l».  Weston, 

London.      Kng.  I'at.  -■  mber  17,  I 

The  method  of  enriching  gas  adopted  in  this  invention  is 
to  inject  a  spray  <>f  the  enriching  medium  into  a  chamber 
through  which  the  gas  to  be  treati  ,  _r,  the  hitter  at 
the  same  time  being  thoroughly  stirred  bj  means  of  paddles 
revolving  in  the  said  chamber.  Briefly  the  apparatus 
consists  of  three  parts:  (n)  a  chamber  lor  receiving  the 
enriching  medium ;  i  b  i  a  plunger  pump  for  producing  the 
spray;  and  (c)  the  enriching  chamber  for  treating  the 
gas  in. 

These  three  parts  are  shown  -uperposed  ;  i  a  |  is  at  the  top, 
and  consists  of  a  simple  chamber  into  which  the  enricl 
medium  is  fed  by  forcing  compressed  air  into  the  top  of  the 
lit  casks  in  which  it  is  stored.  Any  vapour  given  off 
from  the  enriching  medium  collects  in  the  upper  part  of  the 
chamber  (a),  and  passes  thence  to  the  gas  main,  where 
it  mixes  with  and  helps  to  enrich  the  gas.  From  ( </ )  the 
enriching  medium  passes  through  a  "  sight-feed "  tube, 
fitted  with  a  regulating  cock  to  the  suction  pipe  of  the 
plunger  pump  (/<  >.  The  suction  pipe  is  so  placed  that  the 
plunger  shuts  it  off  from  the  pump  barrel  except  just  at  the 
end  of  its  out  stroke.  Iu  this  latter  position  the  enriching 
medium  flows  into  the  pump.  The  plunger  then  descend-. 
cuts  off  the  suction  inlet,  and  forces  out  the  enriching 
medium  that  has  entered  the  pump,  driving  i(  through  a  per 
forated  diaphragm,  in  the  form  of  a  spray,  into  the  lower 
chamber  (c).  This  is  a  cylindrical  easing  fitted  with  remov- 
able end  covers,  which  carry  by  means  of  glands  a  rotating 
shaft,  to  which  are  attached  the  paddles.  The  latter  consist 
of  a  light  framework  covered  with  wire  gauze.  The  chamber 
(c)  is  arranged  as  a  b_\-pass  to  the  gas  main  in  s[ich  a 
manner  that  either  the  whole  or  only  a  part  of  the  gas 
pa-siut;  through  the  main  can  be  sent  through  it.  Th 
in  (ei,  by  the  stirring  actiou  of  the  rotating  paddles,  is 
brought  in  intimate  contact  with  the  enriching  medium 
injected  as  a  spray,  and  also  with  a  film  of  it  that  forms  on 
the  paddles,  and  thus  becomes  thoroughly  enriched  or 
carburetted. — B.  B.  1'. 


Improvements  in   tin    Manufacture  of  Incandescent  Bodies 
fur   Incandescent  Gas  Lighting.     B.   Langhans,  Berlin, 
Germany.     Bng.  Pat.  22,396,  November  22,  1893. 
The    object    of    this    invention     is    to    render    the    oxides 
employed  as  a    skeleton  for  incandescent  gas  lighting  more 
durable  in  regard  to  their  fragility,  and  consists,  mainly,  in 
employing,  instead  of  a  cotton  fabric,  a  tissue  or  plaiting  of 
very  fine  platinum  wires,  which   are    covered   or  coated  by 
electrolysis,  with  the  oxyhydrates,  carbonates,  tarti 
oxalates  by  connecting  the  platinum  tissue  with  the  negative 
pole  of  a  source  of  electricity  (corresponding  to 
immersed  in  a   saline  solution,  or  a  mixture   of  saline  solu- 
tions of  the  suitable  earthy  metals,  until  a  sufficiently  thick 
layer  of  the  oxyhydrates  and  other  insoluble  compounds  is 
deposited  upon  the  metallic  foundation  or  base. 
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Advantages  are  said  to  be  derived  from  adding  ammo- 
niacal,  rather  than  sodium  or  potassium,  salts  to  the 
electrolyte,  hydrates  of  the  latter  being  inseparable  from 
the  precipitates.  These  precipitates  are  slowly  dried,  and 
then  heated  until  nothing  remains  on  the  platinum  wires  but 
pure  oxides,  either  alone  or  in  combination. 

It  is  also  proposed  to  wrap  cotton  wool,  &c.  on  the  platinum 
wire,  or  to  wrap  platinum  on  a  core  of  yarn,  in  various 
ways,  and  then  treat  electrolytically  ;  and  other  methods 
and  materials  are  mentioned  for  obtaining  metallic  and  non- 
metallic  foundations,  as  alnminates  and  certain  silicates,  in 
conjunction  with  conducting  carbonised  organic  textile 
fibres  ;  and  aluminium  covered  electrolytically  with  oxides, 
and  then  itself  converted  into  a  hydrate  by  immersion  for 
three  or  four  days  in  a  strong  solution  of  peroxide  of 
hydrogen,  which  is  said  to  produce  a  fixed  hydrate  without 
deformation. — J.  C.  R. 


in.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Alkali  Test  for  Kerosene  Naphtha  Products,  $c. 
K.  Lissenko  and  A.  Stepanow.  Dingl.  Polyt.  J.  290, 
139. 

See  under  XXIII.,  page  177. 


PATENT. 

New  Or  Improved  Treatment  of  Hydrocarbons  ^or  of 
Analogous  Substances  Composed  mainly  of  Hydrogen 
and  Carbon')  to  Decompose  them  and  Obtain  Various 
Products.  W.  .1.  Wisse  and  A.  Schneller,  The  Hague, 
Holland.     Eng.  Pat.  21,343,  November  23,  1892. 

See  under  XI.,  page  160. 


IV -COLOURING  MATTERS  AND  DYES. 

The  Colouring  Matter  of  Cochineal.     W.  v.  Miller 
and  G.  Rohde.     Ber.  26,  2647. 

The  first  important  result  regarding  the  constitution  of  the 
colouring  matter  of  cochineal  was  obtained  by  Warren  de  la 
Rue,  who  discovered  nitro-coccic  acid  amongst  the  products 
of  the  oxidation  of  carminic  acid  with  nitric  acid.  Lieber- 
mann  and  Dorp  showed  this  acid  to  be  triuitrocresotinic 
acid,  the  constitution  of  which,  according  to  Kostanecki 
and  Niementowski,  is  : — 

CH3 

No..  /  N  ;  NOs 


Br 
HO 


Br 


(  OOH 

(i  ii  ill 


The  formation  of  this  acid  is  due,  as  the  authors  of  the 
paper  show,  to  the  decomposition  of  a  bromine  derivative 
(a)  of  carmine  red  of  the  formula — 

C1I, 


HO  '      )  COOH 

NOs 

The  observation  of  Hlasiwetz  and  Grabowski  that 
carminic  acid  is  a  glucoside  capable  of  decomposition  into 
glucose  and  carmine  red,  lui-  been  shown  by  various  observers 
to  be  erroneous.  Of  the  greatest  intere-t  was  the  discovery 
by  Will  and  Leymann  of  two  bromine  derivatives  of 
carmine  red,  which  on  further  treatment  yielded  a  methyl- 
dibrom-hydroxyphthalic  acid — 

CH, 


Br 


CO 


Br     CO 

by  means  of  a  solution  of  sodium  carbonate.  The  other 
(J3)  of  the  two  above-mentioned  bromine  derivatives  of 
carmine  red  appears  to  stand  intermediate  between  carmine 
red  and  the  a-derivalive  referred  to,  as  the  latter  is  easily 
converted  into  the  former  by  oxidation  with  bromine  in  a 
solution  of  sodium  carbonate.  'This  fact  strongly  points  out 
the  naphthoquinone  nature  of  ^3-bromocarmine,  and  indeed 
it  «as  foubd  that  j8-bromocarmiue,  on  reduction  with  zinc 
dust  in  an  alkaline  solution,  yields  a  hydroquinone,  and 
from  this  fact  one  may  infer  that  /3-broniocarmine  is  a 
derivative  of  an  a-naphthoipuiiioue  and  possesses 
formula — 


the 


CH,  0 
Br  ,/V\ 


110 


Br    o 


OH 
Br 


Br 
IIO 


CH3  O 


o 


Br 


OH 


Bi 


The  conclusion  is  arrived  at  that  carminic  acid,  which  is 
identical  with  carmine  red,  is  itself  a  derivative  of  methyl- 
dihydroxy-a-naphthoquinone  of  the  formula — 

CH  0  CH30 

/\/\mr  ir/\/\ 


H 


110 


OH 

H 


II 
OH 


H     O 


H     O 


H 
Oil 


With  regard  to   the  future  synthesis   of   carminic   acid, 
experiments  to  produce  the  dihydroxynaphthoquinones — 

HO  HO 


and 


II 
HO 


H 

Oil 


II     O 


would  be  of  very  great  interest. — C.  O.  W. 


Constitution     of     Hydrocyanorosaniline      and      Fuchsin. 

E.  Fischer  and  W.  L.  Jennings.     Ber.  1893,  26,  2221— 

2225. 
The  livdrocyanorosaniline  prepared  by  E.  and  O.  Fischer 
(Annalen,  194,  275)  has  the  constitution  CN  .C(C6H, .  NH?).,. 
Rosenstiehl  believes  that  the  coloured  salts  of  /)-rosauiline 
have  an  analogous  constitution,  from  which  it  might  be 
supposed  that  the  compounds  would  bear  a  great  resem- 
blance to  one  another,  instead  of  which  they  are  in  every- 
way dissimilar.  Rosenstiehl's  formula  does  not  explain  the 
relation  of  ;;-fuehsin  to  rosolic  acid,  which  relation  is 
clearly  shown  by  Nietzki's  quinonoi'd  formula?,  thus  : — 


(NH3.C6H4)aC= 


\=NH.HC1 


_/" 


(OiI.Cr,H4)2C= 


Rosolic  acid. 


The  analogy  which  exists  between  quinone  compounds 
and  the  rosaniline  dyes  was  pointed  out  by  Graebe  and 
Caro  (Annalen,  179,  184).  Rosenstiehl's  chief  objection 
to  the   older  formula;  for  the  salts  of  ;)-rosaniIiue  is   that 
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tli.-i-  formuliu  da  doi  explain  the  combination  of  three 
iulilitiiMi.il  moleoulet) of  ;i« ■  i*l  ;  this,  however,  finds  it-  analogy 
in  ilif  combination  of  quinooe  with   hydrogen  oblorido. 

l'hi-  constitution  of  the  MdU  of  rosanlline taming  i  mole 

imIi's  of  a.  I.!  is  iint,  however,  definite)}  settled. 

The  authors  have  effeoted  the  conversion  of  paratosani 
line  into  triphenyloarbinol  by  employing  the   Sandmeyer- 
t  .att.  iiii.inti  iliii/.o  method  i  tin'  views  ol   EC.  and  0    I 

fit. )  a-  to  tin'  relation  <>f  these  compound!  an 
coulirtued.     A.  U.  '•■ 


PMreh'osanilim  and  Us  Salts.     A.  Miolati.     Ber.   1808,  26, 
1790. 

'I'm  change  which  take  place  when  p-rosahiline 
<  »ll .  (\(  Ml ,  \  II  >  is  converted  into  its  coloured  Baits  i-  at 
pregi  point      I    and  O.  Fischer  regarded  the  con- 

stitution of  p-fuchsin  as — 

II,. Ml.... 
M'„II,.MI.IIU 

whilst  Niotzki  in  1889  (Chem.  d.  organ.  Farbstoffe,  s.  87) 
assigned  to  it  the  formula  of  a  substituted  quinone-imide 
derivative — 


(tlH,.XII.V,.C 


v 


■\ 


Ml. IK  1 


and  Rosenstiehl  and  von  Richter  snggest  that  it  may  he 
formed  by  simply  substituting  chlorine  for   hydroxy]  in  />• 

roeaniline,  which  hails  to  the  formula  C1.C((',;II|.MI0;. 
Nun  if  the  latter  hypothesis  he  correct,  ;>  fiich-in.  like  other 
analogous  compounds,  must  he  a  non-electrolyte,  whereas 
by  either  of  the  first  two  formula',  which  represent  it  as  the 
hydrochloride  of  a  base,  it  must  conduct  electricity. 

The  author  has  proved  experimentally  that  the  solution 
of  the  salt  docs  conduct  electricity,  it-  molecular  con- 
ductivity being  about  16*5,  or  about  half  that  of  quinaldine 
(J.  Walker,  Zeit.  physik.  Chem.  4,  383),  p-rosaniline  is 
accordingly  a  very  strong  base,  p-ruchsin  must  therefore 
undergo  electrolytic  dissociation  in  aqueous  solution,  and 
cannot  have  the  constitution  assigned  to  it  by  Itoscnstiehl 
ami  von  Richter.— A.  R.  I.. 


The  Formamides  of  Alizarin.     M.  Prnd'homme  and   C. 

Kabaut.      Hull.  Soc.  Ind.  Mulhouse,  1893,  223—224. 

liv  the  action  of  formic  acid  the  amidoalizarins  yield 
formamides. 

$-Ainidmili:ni  in. — One  part  of  jS-amidoalizarin,  dried  and 
re<luced  to  tine  powder,  and  10  parts  of  formic  acid  (-Jo  li.), 
are  heated  together  for  7 — S  hours.  The  product  of  the 
reaction  dilated  with  water,  is  thrown  on  to  a  filter  and 
washed  with  distilled  water.  Caustic  soda  (  r  potash  dissolve 
it  to  a  Iduish-violet,  ammonia  to  a  red-violet  solution. 
These  solutions  do  not  deposit  lakes  like  those  of  amido- 
ali/.arin.  The  formamide  in  the  dry  state  ha-  a  yellow 
colour,  whereas  0«midoalizarin  is  brick-red.  Treated  with 
concentrated  sulphuric  acid  at  ISO  it  yields  fS-amidoalizarin 
with  liberation  of  CO,.  Heated  on  a  water  hath  with 
M\corol  an.l  sulphuric  acid  it  is  transformed  into  alizarin 
bine. 

This  product  is  the  dihvdroxvanthraquiuoiic  formamide 
of  the  formula  Mil  Oil :  X  .tTK)=  1 :2:3].  It  is  slightly 
soluble  in  water.  With  alumina  it  yields  an  orange,  with 
chromium  and  iron  mordants  browns  are  obtained.  If 
calcium  acetate  be  present  in  the  dye-bath,  alumina  gives 
brownish-red  ;  chromium,  brown ;  iron,  black  or  violet  shade-. 

a-Amidiiali:<irin. — The  author  has  obtained  the  dihvdroxv- 
anthraquinone  formamide  [OH:OH:N.CHO  =  1:2:4].  The 
colour  of  its  alkaline  solutions  differs  little  from  those  of 
a-amidoalizarin.  In  the  dry  state  this  product  is  yellowish- 
brown.  Concentrated  sulphuric  acid  transforms  it  first 
into  a-amidoalizariu,  then  into  purpurin.  With  glycerol  and 
sulphuric  acid  it  yields  the  corresponding  alizarin  blue.     It 


is  slightly  -oiiihlc  in  water,  ret)  with  the 

'ant-    are     \.     ■•  :..     1 1  ■ . .  -  -      i  ii  Id.  d     l.\ 

alizarin.    The  additi t  calcium 


— It.  B.  li. 


.1   \ .  Grey.     Report  by   f\  Bo  Paper  by 

\l.  Pi  '       I      Bull.  Soc.  Ind   Mn  h 

A   uixtire,   in  moli  ■ 

rdn    I       de   ol     nitre 
slow)*    heated  to  60°.     The  yellow  mass   bi  'urn 
darker  yellow,  yellowish-green,  and  black,  finally  i 
When  tin-    point    is   reached   all  the    nitrosodimeth*  laniline 
will  have  entered  into  combination,   The  reaction  iscomi 
when   a    small   portion  of  the  product  placed  on  filter  , 
audi                     iritb  boiling  water   no  longci                    cllow 
nng.  The  colouring  matter  is  then  precipitat  mon 
salt                   chloride      After  being  dried  and  ground  it 
appears  asa  black  powder,  <1                                 Id  water  to 
te  solution.     The  autl  i                                  lour- 
ing matter  ma*    i il. ii-.l  as   the  hydrochloride   (or 

■  sine  -alt)  of  an  indamine,  the  base  having  the 
stitution — 

r  ii. veil 

>■ 

t  Ml.  Ml 

This  formula  is  somewhat  doubtful,   Considering   the  il 
bility  of  the  indamines. 

The  product  is  a  basic  grey,  dyeing  cotton,  wool,  and 
silk  directly.  It  can  he  applied  to  either  fibre  as  a  -team 
colour.  It  is  dyed  on  cotton  either  direct  or  with  tannin 
mordant.  When  applied  with  tannin  and  antimony  salts  it 
resists  the  action  of  sulphuric  acid,  chlorine,  soap,  and  light. 
rally  speaking,  it  behave-  like  oilier  basic  greys,  e.g., 
nigrosine,  nigramine,  and  methylene  grey. — R.  B.  I!. 


The   Oxidation  of  Paratoluidine.      A.  G     G     en.     l'roc. 
Ch.  ;  393  [129],  237— 2 

The  red  crystalline  substance  obtained  by  Barsilowsky  in 
ls7:>  by  oxidising  paratoluidine  with  potassium  ferro- 
cyanide  has  been  variously  considered  as  a  polymeric 
parazotolnene,  as  a  tritoluylenediamine,  and  a  complex 
amidoazo  compound.  The  author  has  re-examined  this 
remarkable  substance.  He  arrives  at  the  conclusion  that 
the  substance  is  a  diparatolylimide  represented  by  the 
formula — 

. 
M'-ll- 


1  4  -M  -ll: 

I    11.  II     Ml. i 

\\(    II 


derived  from  ainidotoluquinone.  On  reduction,  it  takes  up 
two  atoms  of  hydrogen,  affording  a  stable,  colourless,  leuco 
base.  This  latter  is  readily  re-oxidised  to  the  original 
substance,   has    very   slight    basic    pn  nd    is   not 

nposed  by  acids  or  further  reduced  by  boiling  with 
stannous  chloride.  The  leuco  base  condenses  readily  with 
benzyl,  forming  a  coloured  azoiiium  compound:  and  it 
vields  colourless,  non-oxidisable  anhydro  compounds  with 
formic  and  acetic  acid-,  tlms  showing  all  the  characteristics 
of  a  mono-substituted  orthodiamine.  This  result,  taken  in 
conjunction  with  the  presence  of  two  parntolylimido  groups 
in  the  original  substance,  as  shown  by  its  decomposition  by 
acids,  proves  that  the  leuco  base  i-  a  diparatolyltriamido- 
toluene.  This  formula  would  represent  the  leuco  bas 
an  amido  derivative  of  diparatol*  lparatolylenediamine. 
diparatolylparatolyleiiediamiue  was  accordingly  prepared 
by  heating  hydrotoluquinone  with  paratoluidine  and  zinc 
chloride  and  submitted  to  comparison  with  the  leuco  I 
A  marked  similarity  in  appearance  and  properties  was 
observable,  entirely  in  accordance  with  the  view-  that  the 
latter  is  the  amido  derivative  of  the  former.  Moreover,  the 
diparatolylparatolvlencdiamine  was  converted  by  oxidation 
into  toluquinonediparatolyldiamine,  and  this  substance 
showed  a  striking  similarity  in  its  appearance  and  in  all  its 
properties  to  l'.ar-ilow-kv'-  base.     There  could,  therefore, 
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be  little  doubt  that  the  tolylamido  groups  in  the  leuco  base 
and  the  tolylimido  groups  in  the  original  compound  occupy 
the  para  position  to  each  other,  and  that  consequently  the 
constitution  of  the  Barsilowsky  base  is  that  given  above, 
whilst  its  leuco  compound  must  be  represented  bv  the 
formula  C,H;lCH3XXH,:V,XHC4I;,>:  [1:4:3:6].  In 
agreement  with  this  conclusion,  the  synthesis  of  Barsilow- 
sky's  base  was  effected  by  oxidation  of  a  mixture  of 
onhamidometaparaditolylamine  and  paratoluidine  in  acetic 
acid  solution,  whilst  its  lower  homologue  was  prepared  in  a 
similar  manner  from  orthamidometaparaditolylamine  and 
aniline. 


The  Colouring  Matter  of  the  Indian  Dyestuff  "  Tesu." 
.1.  J.  Hummel  and  W.  Cavallo.  Proc.  Chem.  Soc.  1894 
[132],  11. 

This  yellow  dyestuff  consists  of  the  dried  flowers  of  Butea 
fnmdosa.  The  dyeing  power  of  the  flowers  as  sold  is 
comparatively  slight,  but  is  increase!  by  boiling  with 
diluted  aeid.  the  glueoside  of  the  dyestuff  becoming 
hydrolysed. 


PATENTS. 


Th-i  Manufacture  and  Production  of  Xew  Sulpho-  Acids  of 
certain  Naphthalene  Dericatices  and  of  X etc  Colouring 
Matters  obtainable  thefefrom.  J.  Y.  Johnson,  London. 
Prom  "  The  Badische  Aniline  and  Soda  Fabrik,"  Lud- 
wigshafen,  Germany.     Eng.  Pat.  2370,  February  2,  1893. 

Tot-  substances  referred  to  in  this  specification  are  deriva- 
tives of  1  •4'-naphthylauiine  sulphonic  acid.  This  yields  a 
new  a-naphthylamine  disulphonic  acid  and  a  new  amido- 
naphthol  sulphonic  acid.  The  colouring  matters  obtained 
from  these  new  substance?  are  also  described.  Hithe.to  it 
has  not  been  possible  to  sulphonate  l-4'-naphthyiamine 
sulphonic  acid,  but  by  converting  it  first  into  the  acetyl 
derivative  the  sulphonation  proceeds  easily,  and  the  acetyl 
group  can  be  readily  split  off  subsequently.  By  fusing  the 
a-naphthylamine  disulphonic  acid  with  alkalis  one  of  the 
sulphonic  acid  groups  is  replaced  by  hydroxyl,  forming  a 
new  arnido-naphthol  sulphonic  acid  having  the  following 
constitution  : — 

Nil 

/  Y^  S03H 

OH 

This  acid  is  especially  valuable,  as  it  combines  with 
diazo  and  tetrazo  compounds  to  form  colouring  matters  and 
can  itself  be  diazotised,  and,  moreover,  certain  of  the  azo- 
dres  derived  from  it  can  be  diazotised  and  combined  on  the 
fibre  giving  brownish-black,  violet,  and  black  shades.  For 
preparing  the  acetyl  derivative  of  1  ^'-naphthylamine  sul- 
phonic acid,  about  5  kilos,  of  the  acid  are  mixed  with 
30  kilo3.  of  glacial  acetic  acid,  3  kilos,  of  fused  sodium 
acetate,  and  5  kilos,  of  acetic  anhydride,  and  boiled  under 
an  inverted  condenser  for  about  eight  hours  until  a  test  no 
longer  yields  a  diazo  compound  with  nitrous  acid.  The 
excess  of  acetic  acid  and  acetic  anhydride  is  then  distilled 
off  and  the  residue  is  sufficiently  pure  for  further  use.  In 
order  to  purify  it,  it  is  dissolved  in  just  sufficient  water  and 
precipitated  with  sodium  sulphate,  when  it  forms  a  white 
crystalline  powder.  The  same  compound  can  also  be  pro- 
duced bv  sulphonating  a-acetnaphthalide,  but  the  product 
then  contains  certain  isomeric  acids.  In  order  to  obtain  the 
disulphonic  acid  the  acetyl  compound  produced  as  above 
is  mixed  with  40  kilos,  of  fuming  sulphuric  acid  coi 
about  3(1  per  cent,  of  S03.  During  mixing,  the  temperature 
is  kept  between  0C  and  5- C,  and  the  melt  is  afterwards 
kept  at  about  SO'  to  30c  C.  for  12  to  15  hours,  until  a 
sample  is  completely  soluble  in  cold  water.  The  mixture  is 
then  poured  on  to  80  kilos,  of  ice  and  the  whole  boiled  in 
order  to  split  off  the  acetyl  group.  On  cooling,  a  crystalline 
precipitate  separates  out,  which  may  be  purified  by  recrystal- 
lisatiou  from  brine.     The  same  acid  may  be  obtained,  but 


mixed  with  other  isomers,  by  sulphonating  a-acetnaphthalide 
with  five  tiroes  its  weight  of  the  fuming  sulphuric  acid 
employed  above.  The  compound  is  obtained  as  the  acid 
sodium  salt,  and  is  converted  into  the  amidonaphthol  sul- 
phonic acid  as  follows  : — About  150  kilos,  of  caustic  soda 
and  ,">u  litres  of  water  are  heated  to  170°  C,  and  50  kilos, 
of  the  acid  sodium  salt  are  added.  The  temperature  is 
kept  between  1603  and  220°  C.  for  about  an  hour,  until 
successive  tests  dissolved  in  water  and  acidified  with  hydro- 
chloric acid  show  no  increase  in  the  amount  of  precipitate. 
The  melt  is  then  allowed  to  cool,  broken  up,  and  added  to 
a  mixture  of  450  kilos,  of  ice  and  600  kilos,  of  30  per  cent, 
hydrochloric  acid.  The  amido-naphthol  sulphoric  acid 
separates  out  as  a  greyish-white  crystalline  precipitate, 
which  can  be  purified  by  reciystallisation  as  sodium  salt  or 
by  dissolving  it  in  soda  and  precipitating  with  acetic  acid. 
It  dissolves  with  difficulty  in  cold  water,  and  on  treatment 
with  nitrous  acid  yields  a  diazo  compound  in  orange-yellow 
needles.  A  violet-blue  for  unmordanted  cotton  is  produced 
by  preparing  the  tetrazo  compound  from  18  5  kilos,  of 
benzidine,  pouring  this  into  an  ice-cold  dilute  soda  solution, 
and  immediately  adding  a  solution  of  4S  kilos,  of  the  new 
amido-naphthol  sulphonic  acid.  After  stirring  about  four 
hours,  filter-press  and  dry.  The  colouring  matter  thus 
obtained  gives  shades  fast  to  washing  and  light  and 
tolerably  stable  to  acids.  It  can  be  diazotised  on  the  fibre 
and  combined  with  amines  and  phenols  and  their  derivatives, 
giving  brownish-black,  violet,  and  black  shades,  some  of 
which  are  veiy  fast  to  washing,  light,  and  acids.  The 
combinations  can,  of  course,  be  varied  in  a  similar  manner 
to  the  methods  usually  employed  for  the  preparation  of 
disazo  dyestufis. — T.  A.  L. 


'  nufacture  and  Production  of  New  Azo-Dyes,  and 
of  a  Component  for  Use  in  their  Manufacture.  J.  Y. 
Johnson,  London.  From  "  The  Badische  Aniline  and 
Soda  Fabrik."  Ludwigshafen,  Germany.  Eng.  Pat  2C14, 
February  6,  1893. 

Akmsikoxg  and  Wynne  (this  lournal,  1890,  800 — 801, 
and  Proc.  Chem.  Soc.  1 S90,  128)  describe  the  preparation 
of  a  /3-naphthylamine  disulphonic  acid  by  sulphonating 
2'4'-naphthylamine  sulphonic  acid.  By  fusing  this  disul- 
phonic acid  with  caustic  alkalis  a  new  amido-naphthol 
monosnlphonic  acid  is  obtained  having  the  formula — 


XH, 


SO  H 


About  50  kilos,  of  the  sodium  salt  of  the  3-naphthylamine 
disulphonic  acid  are  fused  with  150  kilos,  of  caustic  soda 
and  30  litres  of  water  at  about  ISO  C.  for  an  hour,  or  until 
ssive  tests  -how  no  increase  in  the  amount  of  preci- 
pitate when  samples  are  dissolved  in  water  and  treated  with 
hydrochloric  acid.  The  melt  is  then  worked  up  as  in  the 
preceding  patent.  The  new  amido-naphthol  sulphonic  acid 
forms  a  greyish  or  white  crystalline  powder,  soluble  in  hot, 
sparingly  soluble  in  cold  water,  almost  insoluble  in  alcohol. 
It  combines  readily  with  diazo  and  tetrazo  compounds  to 
form  azo  dyestuffs,  and  certain  of  these  can  be  diazotised 
on  the  fibre  and  cumbined  with  amiues  and  phenols  and 
their  derivatives.  The  combinations  of  the  amido-naphthol 
sulphonic  acid  with  diazo  and  tetrazo  compounds  can  take 
place  in  either  acid  or  alkaline  solutions,  in  the  former  case 
giving  redder  or  yellower,  and  in  the  latter  blue  or  more 
violet  shades.. — T.  A.  L. 


The  ^[anuJacturc  or  Production  of  Derwatwes  if 
Hydroxyauticraquinones.  H.  E.  Xewton,  London.  From 
-  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  2695,  February  7,  1893. 

The  specification  describes  the  preparation  of  the  o-  and 
3-nitro-alizarins  and  of  their  isom  _-rs  and  derivatives.  The 
direct  nitration  of  alizarin  in  sulphuric  acid  does  not  give  a 
good  yield  of  3-nitro-alizarin.     This   substance  is,  however, 
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i.  .i.lii \  tormeil  bj  nitrating  the  boric  ether  of  alizarin  and 
subsequent!)    bydrolysinj    the    product.      Ujout    10   kilns. 

i    b acid   are    stirred    into  a  solution  of 

in  kilos,  of  i  i   I       is,  of  Bulphui  ic  acid  ol 

After  cooling,  3  litres  of  nitric  acid  of  42  B.  arc  added 
at  abonl  0°C.  I  be  mell  ia  allowed  '■<  stand  Beveral  bours, 
and  is  then  poured  into  cold  water,  the  precipitate  filtered 
off  and  dissolved   in  soda-lye.     The  alkaline  solution,  after 

having  bceu  heated  to  boiling,  is  de nposcd  with  bydro 

ohlorie  or  Biilphuric  acid,  when  the  0-nitro  alizarin  separates 
in  a  pore  state.  In  a  similar  manner  the  8-uitro  derivatives 
of  pavopurpurin,  anthrapurpurin,  and  alizarin  bordeaux 
ma]  also  be  obtained.  Bj  employing 
ethers,  however  (Eng.  Pat.  12,580  ol  1892;  this  Journal, 
:  be  nitratiou  proi  1 1  ntly,  resulting  in 

the  formation  of  the  o-nitro  derivatives.     About   10 
of  alizarin  are  dissolved  in  200  kilos,  of  sulphuric  acid  and 
10  kilos,  of  solid  arsenic  acid  are  stirred  into  the  solution. 

cooling,  3  litres  of  nitric  acid  are  slowly  added  at 

about   0   i  ,,  allowed  to  stand   for  Beveral  bours,  and  then 

i  into  cold  water.     The    precipitate   is   filtered  off, 

dissolved    in    soda   lye,   boiled,  and  decomposed    with  an 

of  sulphuric  acid,  and  the  boiling  is  continued  until 
the  whole  of  the  arsenic  ether  of  the  o-nitro-alizarin  is 
decomposed,  which  is  the  case  when  a  sample  dissolves  in 
soda-lye  with   the   chai  i  >le(    colour  of  o-nitro- 

alizarin.  The  precipitated  dyestuff  is  then  filtered  off  and 
washed.  By  applying  the  same  method  to  flavopurpurin, 
anthrapurpurin,  or  to  alizarin  bordeaux,  the  corresponding 
n-nitro  derivatives  of  these  compounds  may  be  obtained. 

-T.  A.  L. 


The  Manufacture  and  Production  ofNeie  Arid  Colouring 
Mailers.  J.  V.  Johnson,  Louden.  From  "The  Badische 
Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Germany. 
I  ug,  Pat.  3487,  February  16,  1893. 

'I'nis  is  an  extension  of  Eng.  Pat.  4476  of  1888  (this 
Journal,  1889,280)  and  of  Eng.  Pat.  10,619  of  1891  (this 
Journal,  1892,  514),  both  of  which  refer  to  colouring 
matters  of  the  "Nile  blue"  series.  The  present  specifica- 
tion describes  the  preparation  of  acid  dyestuffs  of  the 
same  series  by  condensing  the  nitroso  derivatives  of 
dimethyl-  and  diethyl  -  m  -  amidophenol  or  cresol  with 
o-naphthylamine  monosnlphonic  acid-  and  with  certain 
a-napbthylamine  disulphonic  acids.  Of  the  latter,  the 
1  ■  i  _  .  tlie  l'4*3',and  the  I'^'M'  appear  to  have  been 
used.  The  dyestuffs  obtained  from  the  monosnlphonic 
acids  varj  according  to  the  conditions  under  which  the 
condensation  is  performed.  These  differences  are  best 
illustrated  h\  an  example.  About  7i>  kilos,  of  nitroso- 
diethyl-m-amidophenol  hydrochloride,  50  kilos,  of  1*3'- 
naphthylamine  sulphonic  arid,  and  32  kilos,  of  crystallised 
sodium  acetate  are  thoroughly  mixed  together,  and  l.">0  kilos. 
of  60  per  cent,  acetic  acid  are  then  added,  and  the  mixture 
is  heated  on  the  water-bath  for  12  hours  or  until  no  further 
formation  of  colouring  matter  takes  place.  The  melt  is 
then  diluted  with  3,000  litres  ol  water,  and  sufficient  soda 
is  added  to  dissolve  the  colouring  matter,  filtered,  salted 
Out,  and  collected.  The  colouring  matter  so  obtained  is 
easily  soluble  ill  water  to  a  blue  solution  and  dyes  wool  a 
blue  colour  fas)  to  light  and  alkalis.  A  different  product 
is  obtained  by  decreasing  or  omitting  the  sodium  acetate 
and  using  glacial  d   in  the  above  melt.      These 

dyestuffs  are  referred  to  as  type  A,  and  differ  from  the 
previous  oi.es.  which  arc  known  as  type  B  by  their  insta- 
bility to  alkalis.  Dyes  of  the  type  A  are  readily  soluble  in 
the  form  of  alkaline  salts,  but  the  solutions  are  precipitated 
by-  acetic  acid.  They  dye  wool  greenish-blue  shades,  which, 
however,  are  changed  to  reddish-violet  or  red  by  the  action 
of  alkalis.  Dyes  of  the  type  1!  are  readily  soluble  in  water 
in  the  form  of  their  alkaline  salts,  and  these  solutions  are 
not  or  only  partially  precipitated  by  acetic  acid.  As  already 
mentioned,  these  dyestuffs  are  fast  to  alkalis.  Certain  of 
the  o-naphthylamine  sulphonic  acids  yield  both  types  of 
dye-,  as  for  instance  the  l'.'i'and  the  1  "J' acids.  (In  the 
other  hand,  the  1*3,  1*4,  and  l- 4' always  yield  colouring 
matters  of  the  type  B,  whilst  the  12  and  1  •  r  acids  give 
dyes  of  the  type  A  ouly. — T.  A.  L. 


The   Manufacture  or  Produ  i  ;/ 

naphthalent    Sulphonic   Acids    and   Coloui 

II.   E.   Ni  ..    I -ai 

bent  i1  oi  male     I      !  Co  I  Iberfeld, 

Eng.  Pat.  3  195,  I  cbruary  lti,  l  - 

'I'm     I •  l'-dihydroxy-nophthalcne    > io     or   di-snlphonic 

acids  in  the  form  of  their  basic  salts  can  bo  alkylated  in  one 

■up  with  the  USUal  alkylating  agents  l,y  -imply 
heating  at  about  105  < '.  If  the  ae  id  salts  bo  employed  the) 
can  be   alkylated  in  n  similai  Idii 

alkali  to  convert  them  into  the  Onomc 

proportion  of  the  aoi,l  sodium  sali  of  I  ■  I'-dihydroxy  -naph- 
thalene 3  *  S'-disulphonic  acid  (so-called  chromotropi 

I  with  lime  ill  order  to  convert  it  into   the  basic  Bait. 

Phi  a   obtained  is  heated  with   one  molecular  pro- 

portion  "i    ethyl    bromide  for  eight  hom  ■     '       The 

■  sodium  calcium  -alt  of  the  I  ethoxj  I'-naphthol 
8 "S'-disulphonic  acid  separates  out,  leaving  any  unaltered 
chromntrope  acid  in  the  solution.  All  these  alky  1  derivatives 
are  to  be  employed  in  the  manufacture  of  azo-colouring 
matters,  and  the  combinations  are  performed  in  the  well- 
known  manner. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Indigo.     11.11    Las  , 
Ion.     From   Kalle  and  Co.,   Biebri  Rhine, 

G      iiany.     Eng.  Pat.  4287, February  27,  18 

I5y  heating  o-nitro-phenyl-Iactoketone  with  a  solution  of 
sodium  bisulphite  to  about  50  C,  it  i-  readily  dissolved  and 
converted  into  a  soluble  product.  When  this  compound  is 
printed  on  cloth,  indigo  i-  developed  on  the  fibre  by  pa-sing 
it  through  a  caustic  alkali  bath.  About  10  kilos,  of 
o-nitro-phenyl-lactoketone  and  15  kilos,  of  a  solution  of 
sodium  bisulphite  containing  35  per  cent,  of  NaHS03  arc 
heated  at  50  —  55°  C.  The  ketone  dissolves  readily  at  this 
temperature,  and  on  cooling  the  new  compound  separates 
out  in  needles  or  plate-.  In  order  to  produce  indigo,  the 
cloth  is  printed  with  the  compound  and  passed  through  a 
caustic  soda-lye  of  18° — 25  I!.  The  results  obtained  are 
superior  to  those  hitherto  produced  with  artificial  indigo. 
The  goods  are  evenly  dyed  and  do  not  rub.  (This  Journal, 
1893,  908  and  988— 989.)— T.  A.  1.. 


Manufacture  of  A         I       turing   Matters   Derived  from 
Dioxydiphenylmethane.   J.  C.L.  Durand,  D.  E.  Huguenin, 

and  A.  .1.  .1.  d'Andiran,  St.  Fons,  Bhone,  France.  Eng. 
Pat.  20,979,  November  4,  1893.  Date  under  International 
(  onveiition,  April  13,  I  393. 

An  extension  of  Eng.  Pat.  9182  of  1893  (this  Journal,  1893, 
756).  The  preparation  of  the  f nllowiog  colouring  matters 
i-  now  claimed: — 1.  That  from  1  molecule  of  dihydroxy- 
diphenylmethane  on  2  molecules  of  diazo  combinations,  of 
which  one  at  least  is  the  intermediate  product  from 
1     molecule   of     tetrazo-diphenyl    or   tetrazo-ditolyl,  and 

1  molecule    of    salicylic    acid.      2.    The    yellow    CO 
matters  from  l  molecule  of  dihydroxydiphenylmethane  and 

2  molecules  of  the  intermediate  compound  from  1  molecule 
of  tetrozodiphenyl  or  ditolyl  aud  I  molecule  of  salicylic 
acid.  3.  The  colouring  matter  from  1  molecule  of  di- 
hydroxydiphenylmethane, combined  with  1  molecule  of  the 
intermediate  compound  from  equimoleeular  proportions  of 
tetrozodiphenyl  and  salicylic  acid,  and  1  moleeule  of  the 
intermediate  compound  from  equimoleeular  proportions  of 
tetrozodiphenyl  and  Bulphonilic  acid.  1.  The  colouring 
matter  by  combining  dihydroxydiphenylmethane  firs 

1  molecule  of  the  intermediate  compound  from  equimole- 
eular proportions  of  tetrozodiphenyl  and  salicylic  acid,  and 
then  with  1  molecule  of  a  salt  of  diazobenzene.  All  these 
colouring  matters  dvc  uumordanted  cotton  yellow. — T.  A.  I.. 


An  Improvement  in  tlie  Manufacture  of  Printing  Ink. 
J.  and  J.  Bibby,  Liverpool.  Kng.  Pot  12,863,  .Line  30, 
1893. 

Fob   the    preparation   of   black,    blue,  and   "analogously 
coloured"    printing   inks,   the   inventors  claim  the   u-e  of 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        []\i,.l-.is:.i. 


cotton-seed  oil  foots  as  a  substitute  for  the  linseed  oil  and 
ip  ordinarily  employed.  In  this  way  they  con- 
siderably  cheapen  the  varnish,  and  for  many  purposes, 
owing  to  the  bluish-black  colour  of  the  foots,  they  state  that 
any  addition  of  pigments  becomes  unnecessary.  The  foots 
are  boiled  with  open  steam,  and  sulphuric  acid  added  until 
the  whole  is  neutral  to  litmus  ;  the  fatty  acids  are  then 
skimmed  off  and  freed  from  water.  For  a  common  iuk, 
75  lb.  of  the  foots  so  prepared  are  heated  with  about 
38  lb.  of  dark  rosin  and  20  lb.  of  lamp  black  ground  in, 
in  the  usual  manner.  For  better-class  work,  75  lb.  of  the 
foots  arc  mixed  with  about  48  lb.  of  dark  rosin  and  15  lb.  of 
cotton  pitch,  and  a  mixture  of  about  10  lb.  of  carbon  black, 
IS  lb.  of  vegetable  black,  10  oz.  of  Prussian  blue,  2i  lb.  of 
"  imitation  "  Prussian  blue,  and  4  oz.  of  Indian  red,  ground 
in  as  before. 

The  inventors  also  claim  the  partial  substitution  of  the 
usual  amount  of  linseed  varnish  by  the  cotton-seed  foots,  as 
described. — F.  II.  1.. 


Manufacture  of  New  Unsymmetric  Diamido  Hascs  and 
of  Tetrazo  Colouring  Matters  Derived  therefrom. 
J.  C.  L.  Durand,  E.  Hugucnin,  and  A.  J.  J.  d'Audiran, 
Bale,  Switzerland.     Eng.  Pat.  20,790,  November  2,  1893. 

Tins  is  a  further  extension  of  Eng.  Pat.  12,704  of  1893 
(this  Journal,  1893,  82  1  ;  see  also  Eng.  Pat.  20,301  of  1893, 
this  Journal,  1894,  32).  The  new  base  referred  to  is 
produced  by  heating  together  equimolecular  proportions  of 
formaldehyde,  tolidine,  and  d-amido-phenol  hydrochloride. 
The  resulting  compound  is  said  to  have  the  constitution — 

CH3    CH3 

I  I 

,NH.C,H3.C6H3.NHS 

CH:(  OH 

\JS-Hj 

The  new  base  is  only  slightly  soluble  in  alcohol  and  is 
insoluble  in  ether  and  benzene.  The  aqueous  acid  solutions 
of  its  salts  show  a  green  fluorescence.  It  begins  to  melt  at 
75  C,  and  decomposes  about  100'  C.  The  tetrazo  com- 
pound forms  brownish-yellow  flakes,  and  the  nitrite  required 
to  produce  it  nearly  corresponds  to  two  amido  groups.  If 
combined  with  naphthionic  acid  it  produces  a  red  colouring 
matter,  which  dyes  unmordanted  cotton.  By  substituting 
dianisidine  for  the  tolidine  in  the  above  condensation  a 
base  having  similar  properties  is  produced,  of  which  the 
formula  is  the  same  as  above  if  the  two  CH3  groups  be 
replaced  by  I  K  1 1    n  n  nips. — T.  A .  L. 


V -TEXTILES :  COTTON,  WOOL,  SILK,  Etc- 

Research  on  lite  Hygroscopic  Properties  of  Various  '/',  vtUt 
Materials.     M.  T.  Schloesing,  jun.     Bull.  Soc.  d'Encou- 

ragement,  1893,  718—733. 
The  water  retained  by  a  hygroscopic  substance,  in 
equilibrium  with  the  moisture  of  the  surrounding  air,  depends 
upon  the  degree  of  saturation  of  the  air,  and  the  tem- 
perature, and  experiments  conducted  without  reference  to 
these  variables  cannot  yield  precise  results  In  the 
experiments  described,  two  methods  have  been  employed. 
The  first  of  these  methods  is  similar  to  thai  employed  by 
the  author  in  a  prior  research  upon  tobacco  (Comptes 
rend.  102)-  The  sample  of  wool  or  silk,  for  instance, 
containing  a  previously  ascertained  proportion  of  moisture, 
which  mav  be  adjusted  to  the  requirements  of  the  experi- 
ment, is  placed  in' a  metal  cylinder,  1  •  25  metres  in  length 
and  50  to  60  mm.  in  diameter,  immersed  in  a  water-bath,  of 
which  the  temperature  is  kepi  constant  to  within  two  or 
three  hundredths  of  a  degree,  while  a   slow  current  of  air 


is  passed  through  the  cylinder.  An  equilibrium  of  moisture 
is  thus  established  between  the  air  and  the  material  at  an 
exactly  kuown  temperature.  The  air  thus  passed  through 
the  material  is  received  in  an  absorber  containing  con- 
centrated sulphuric  acid,  and  is  thence  aspired  to  a  gasometer 
for  exact  measurement.  The  moisture  in  the  material  is 
then  ascertained.  The  bath  employed  accommodates  four 
tubes,  each  connected  with  an  absorber  and  a  gasometer. 

An  example  is  given  in  which  three  samples  of  Indian 
cotton,  having  an  average  percentage  of  moisture  of  5' 75, 
were  found  to  be  in  equilibrium  of  moisture  with  air  at 
31"88'',  having  a  fraction  of  saturation  of  0-447.     In  the 

formula-   given    -*a    expresses  the   fraction   of    saturation, 

and — 


Ffl 


/■ 


H»i 


1  +  V 


H  -  /,  _  F  t 
p(l  +  at)  760 


0-8047 


in  which  f  is  the  tension  of  the  vapour  in  the  air  that  has 
passed  through  the  material;  Efl,  the  maximum  tension  of 
water  vapour  at  6°  ;  Hm,  the  mean  barometric  pressure 
reduced  to  zero  ;  H,  the  same  at  the  end  of  the  cxperi 
ment ;  6,  the  mean  temperature  of  the  bath  during  the 
experiment;  V,  the  volume  of  air  aspired  into  the  gaso- 
meter ;  h,  the  excess  of  external  pressure  over  that  in  the 
gasometer  at  the  same  moment ;  Fr,  the  maximum  tension 
of  aqueous  vapour  at  temperature  t ;  p,  the  weight  of  water 
absorbed  by  the  sulphuric  acid ;  a,  the  coefficient  of 
dilatation  of  the  gas.  0-8047  represents  the  weight  of  a 
litre  of  vapour  at  0°  and  760  mm.  pressure.  The  special 
values  for  these  experiments,  leading  to  the  result  stated, 
are  given. 

The  seeoud  method  of  experimeuting  consists  in  placing 
the  material  in  contact  with  air  of  known  content  of  aqueous 
vapour  for  a  considerable  time.  This  may  be  done  in 
various  ways,  but  that  preferred  is  similar  to  the  method 
employed  by  Regnauft  in  verifying  the  hygrometrie 
properties  of  hair.  It  is  based  on  the  property  of  sulphuric 
acid,  of  certain  dilutions,  to  absorb  or  give  off  moisture  in 
proportions  determinable  by  independent  trials  at  given  tem- 
peratures. In  the  instance  given,  a  few  cubic  centimetres  of 
sulphuric  acid  of  the  composition  S03  +  18H20  are  placed 
in  a  litre  flask,  and  over  the  acid  are  suspended  the  samples 
of  material  under  trial,  the  flask  being  closed  with  a  rubber 
stopper,  and  immersed  in  a  bath  kept  rigorously  at  a  con- 
stant temperature  of  24r  C.  for  five  days.  This  method  was 
used  as  a  control  upou  the  first,  and  the  results  obtained 
were  pretty  closely  accordant.  Three  samples  were  tried, 
of  American,  Egyptian,  aud  Indian  cotton  respectively, 
and  yielded  1 0 - ;»7,  1 1 -28,  and  1 1 -85  per  cent,  of  moisture, 
the  "fraction  of  saturation"  of  the  air  being  0-83  under 
the  conditions  stated.  Series  cf  experiments  were  made, 
of  which  the  results  an-  given  in  five  pages  of  tables, 
for  temperatures  varying  between  12°  and  35°,  and  for 
different  degrees  of  saturation  of  the  air,  on  samples  of 
the  three  kinds  of  cotton  named  ;  on  double-milled  wool 
(croisees)  of  Buenos  Ayres ;  on  merino  wool  of  Port 
Phillip ;  ou  raw  ungummed  silk,  and  other  samples 
washed,  of  the  Cevennes,  and  of  China.  The  results 
obtained,  reduced  to  the  three  temperatures  of  12°,  24°,  and 
35°,  are  also  shown  by  curves,  in  which  the  abscissa;  are 
taken  for  the  percentage  of  moisture  in  the  material,  and 
the  ordinates  for  the  fractions  of  saturation  of  the  air  in 
which  the  experiments  were  made.     (See  Figs.  1  and  2. ) 

It  will  he  observed  that  all  the  curves  have  the  same 
general  trend.  Also  that  the  three  kinds  of  cotton  tested 
show  marked  differences.  The  ungummed  raw  silk,  owing 
to  removal  of  gummy  matters,  comes  out  as  less  hygro- 
scopic than  the  raw  ecru  silk  (i.e.,  raw  silk  which  at  most 
has  been  submitted  to  washing  with  or  without  soap,  and 
to  bleaching).  The  two  specimens  of  wool  give  sensibly 
equal  results. 

The  influence  of  temperature  upon  the  moisture  absorbed 
for  the  same  fraction  of  saturation  of  the  air,  is  but  slight. 
This  has  been  found  to  be  true  for  other  hygroscopic 
substances,  such  as  tobacco,  aud  also,  according  to  Begnatllt 
and  Sorel,  solutions  of  sulphuric  acid.     It  is  pointed  out,  as 
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a  result  of  these  researches:,  that  the  degree  of  humidity  of       Vegetable    Silk*,    runi   particularly  nf   f"°"' 

the  air  in  which   such  operations  as   spinning:  and  weaving  (Bambax  pentandnm  dendron  a 

are  conducted,  h  of  importance  in  relation  to  the  condition  J.  J.  Arnaudon.     Monit.  Scient.  ~,  '?93>  cs 

of  the  textiles  treated.— E.  S.  Under  the  names  vegetable  silk,  silk  grass,  silk  cotton.  &<•. 

are  cronped  in  commerce  several  products  consisting  of  the 
bristly   hair-   or    down  surrounding  the    seeds  of  various 

plants.     The    author  enumerate>    these  plants,   and   states 
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that  somewhat  similar  products  may  be  obtained  from 
poplars,  willows,  and  certain  species  of  acacia.  Kapok 
is  the  name  given  to  the  bristly  fibre  which  surrounds  the 
seeds  oft]  e  plants  mentioned  in  the  title.  The  properties 
of  this  fibre  have  been  known  since  the  year  1600.  The 
B  commence  to  bear  fruit  and  to  produce  the  fibre  when 
three  years  old,  and  they  grow  best  at  an  altitude  of  6,000 
They  attain  to  the  height  of  100  feet  ;  the  first  leaves 
are  oval,  and  are  succeeded  by  compound  leaves  of  three  to 
nine  leaflets  ;  the  capsular  fruit  is  as  large  as  a  small  pear, 
and  contains  seeds  the  size  of  a  small  pea,  and  of  a  brown 
colour,  surrounded  by  the  fibrous  envelope.  The  plant 
cannot  thrive  in  a  cold  climate. 

The  best  kapok  is  grown  in  Java  :  other  qualities  come 
from  Sumatra,  India,  and  Ceylon.  It  is  only  utilised  to 
any  extent  in  Australia,  where  8,600  bales  were  imported  in 
.  of  which  7,991  came  from  Java.  It  is  used  for 
making  wadding  and  hats,  also  for  stuffs  to  imitate  heaver, 
and  mixed  with  rabbits'  fur  for  costly  fabrics,  such  as  are 
made  into  turbans,  mantles,  cce.  It  has  been  tried  also  for 
dressing  wounds. 

Tbisfibre  may  replace  cotton  in  the  manufacture  of  a 
fulminating  powder,  prepared  by  the  action  of  nitric  acid 
upon  it.  The  nitrated  kapok  can  be  so  treated  as  to  yield 
a  "vegetable  silk"  perhaps  capable  of  being  spun  and 
mixed  with  animal  silk. 

The  kapok  thread  measures  135-150  millimetres  in  length. 
Treaied  with  alcohol  and  dried  at  100°  C,  it  loses  12  per 
cent,  of  its  weight ;  of  this  7  per  cent,  consist  of  substances 
soluble  in  alcohol.  If  the  alcoholic  extract  be  evaporated 
and  the  residue  again  treated  with  alcohol,  a  viscous  mass 
is  obtained  consisting  of  oily  globules  mixed  with  a  substance 
which  vields  volatile  acicular  crystal';. 

If  the  kapok  fibre  is  treated  with  hot  water  it  acquires 
an  increased  affinity  for  colouring  matters.  Indigo  extract. 
a7.o  scarlets,  and  bordeaux  only  yield  very  fugitive  colours. 
Magenta  dyes  it  better,  and  Bleu  de  Lyon,  Malachite  green, 
MeTanil  ve'llow,  Phosphine,  &c,  give  fairly  fast  shades. 

— R.  B.  B. 


The   Tendering  of  Cotton   Fibre  bi/    Tartaric  Acid. 
A.  Scheurer.     Bull.  Soc.  Ind.  Mullhouse,  1893,  248. 

See  under  VI.,  page  148. 


PATENTS. 

Improved  Manufacture  of  Sheet  Material,  specially  suitable 

for  US(    as  Label  Cloth   and  Bookbinders'  Cloth.     E.  J. 

Goodwin,   .Manchester.     Eng.  Pat.  22,366,  December  8, 

1892. 

A  textile  fabric  or  cloth,  of  close  texture,  is  subjected  to 

the  action  of  sulphuric  acid  of  about  115°  T.,  so  as  partly  to 

parchmentise  the  fibres  and  more  or  less  completely  close 

the  interstices  without  destroying  the   texture  of  the  cloth. 

The  excess  of  acid  is  removed  by  washing,  with  or  without 

previous  treatment  with   alkali,   and  the   washed  material 

is  subjected  to  pressure  between  calendering  rolls,  whereby 

a  finished  appearance  is   imparted,  and  the  closing  of  the 

interstices  completed.     The  material   may  be  suitably  dyed 

if  necessary.— E.  G.  P.  T. 


YI.-DYEING.  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

A  Neio  Direct  Grey.     Report  by  T.   Baumann  on  a  Paper 
by  M.  Petzold.     Bull.  Soc.  Ind.  Mulhouse,  1893,  221. 

See  under  IV.,  page  143. 


A  New  or  Improved  Method  of  Treating  Canvas.  Shirting. 
Silk,    Paper,  and   like   Substances  for   the  Purpose  of 
Rendering   the   sum-   Sensitive   t<>   Light.     G.  .1.  Junk, 
Berlin.     Eng.  Pat.  21,249,  November  8,  1893. 
See  under  XXI.,  page  1 73. 


The  Quinone-oximes  in  Steam  Colours.     M.  Prud'homme. 
Bull.  Soc.  Ind.  Mulhouse,  1893,  230—231. 

DiMTiiosORESORcrxoL,  and  the  quinone-oximes  generally, 
can  be  dyed  by  means  of  iron,  copper,  nickel,  or  cobalt 
mordants,  i.e.,  by  salts  of  metals  which  form  more  than  one 
oxide ;  whereas  they  do  not  form  insoluble  alumina  lakes. 
Hitherto  these  compounds  have  found  no  use  in  steam 
colours,  the  lakes  with  the  above-mentioned  salts  being  too 
quickly  produced. 

Solutions  of  potassium  ferro-  and  ferricyanide  heated  to 
boiling  with  dinitrosoresorcinol,  liberate  hydrocyanic  acid 
and  deposit  a  green  precipitate  containing  iron,  but  in 
which  the  ordinary  tests  for  iron  do  not  serve  for  the  detec- 
tion of  that  metal. 

At  the  author's  request,  A.  Scheurer  has  made  certain 
experiments  with  steam  colours.  The  colour  consisted  of 
fixed  quantities  of  dinitrosoresorcinol  and  gum  tragacanth, 
with  varying  amounts  of  ferro-  or  ferricyanide.  The  ferri- 
cyanide gives  dark  green  shades,  and  this  salt  is  to  be 
preferred  in  practice.  The  ferrocyanide  yields  browner 
shades.  One  hour  is  the  best  time  for  steaming.  The 
colour  is  fast  to  soap ;  the  addition  of  calcium  acetate, 
acetic  acid,  or  sodium  bicarbonate  to  the  printing  colour 
gives  dull  reddish  shades  not  fast  to  soap. 

Owing  to  the  fact  that  dinitrosoresorcinol  is  somewhat 
insoluble,  the  colours  have  rather  a  dull  and  streaky  appear- 
ance. Possibly  this  defect  might  be  obviated  by  first 
heating  together  the  gum  and  dinitrosoresorcinol,  allowing  to 
cool,  and  then  adding  the  ferricyanide. — R.  B.  B. 


The  Tendering  of  Cotton  Fibre  by  Tartaric  Acid. 
A.  Scheurer.     Bull.  Soc.  Ind.  Mulhouse,  1893,  248—250. 

Ix  1858,  Crace  Calvert  noticed  that  the  destructive  action 
of  organic  acids  on  cotton  is  greater  when  dry  heat  is 
subsequently  applied  than  when  the  material  is  steamed. 
(Bull.  Soc.  Ind.  Mulhouse,  29,  208). 

The  author's  experiments  confirm  this  view,  in  so  far  as 
they  show  the  energetic  action  of  dry  heat.  .V  first  series 
of  experiments  in  which  the  printing  colour  contained — 

Grins. 

Tartaric  acid 75 

Gum  solution 935 

gave  no  very  definite  results,  merely  a  general  indication 
that  the  tendering  effect  varies  with  the  humidity  of  the 
air  in  the  drying  chamber.  The  tendering  was  in  no  ease 
as  great  as  was  expected  from  previous  results. 

In  a  second  series  of  trials  the  cotton,  before  drying  or 
steaming,  was  immersed  for  half  an  hour  in  a  boiling  solu- 
tion of  sodium  carbonate  ( 10  grms.  per  litre).  The  tendering 
effect  was  thus  greatly  increased.  The  results  of  dynamo- 
metric  tests  are  set  forth  in  the  form  of  a  table,  and  the 
principal  conclusions  to  be  drawn  are:  (1)  drying  for 
quarter  of  an  hour  on  a  roller  at  a  temperature  of  110° 
weakens  the  fibre  very  little  less  than  steaming  for  lj  hours 
at  98° — 99°  ;  (2)  drying  at  40° — 50°  does  not  perceptibly- 
tender  the  cotton  more  than  drying  in  the  cold ;  (3)  the 
amount  of  tendering  after  steaming  is  shown  to  be  about 
25  per  cent.— R.  B.  B. 


Tendering  of  Cotton  Goods  by  the  Iron  Mordants  used  in 
Dueinq.  A.  Scheurer.  Bull.  Soc.  Ind.  Mulhouse,  1893, 
245—248. 

Experiments  were  made  with  two  mordants,  pyrolignite 
of  iron  alone,  and  pyrolignite  of  iron  together  with  alumi- 
nium   acetate.      Dynamometric    trials    were  made  of    the 
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resistances,  aftor  suspension  fur  IS  boon  in  moist  heat, 
followed  either  bj  a  simple  washing  with  "»ter,  or  by 
"cleansing"  with  solutions  of  phosphate  ot  silicati 
.1,  with  lime.  \  second  senea  of  samples  waa  ; 
pared  in  the  same  waj  and  then  steamed  for  one  hour.  The 
results  of  the  trials  an-  given  in  the  form  of  a  table,  and 
inclusions     ire    deduced     t!  'I"; 

tendering  does  uol   vary   directly,   ;i-   tin-  concentration  of 

ili,-   mordant)  (9)  the  present f  aluminium  acetate  has 

little  effect  j  (3)  the  tendering  effeel  with  the  iron  mordant 
employed  i-  approximately  .i-  follows  :  — 


Warp. 


« 


PcrCeut.      Pel 

-' 

After  cleansing  with  silicate  

I  mbate 

After  cleansinK  with  lime,  si 

-  an  with  lime,  hoilimr 


The  difference  between  warp  and  weft  is  explained  by 
iter  tension  of  the  latter,  wherebj  a  resistance  may 
be  offered  to  the  penetration  of  a  thick  colour.  The  phos- 
phate  result  i>  probably  due  to  an  error. 

In  another   -  experiments  the  tendering  in  each 

oase  is  shown  to  lie  about  25  percent,  (warp}  whatever 
the  cleansing  agent  employed. — K.  B.  B. 


The  Dyeing  of  Indigo  Blue  combined  with  other  Colouring 
Matter*.      M.    Polonovsky    and    J.  Nitzlierg.      Monit. 
689. 

Owing  to  the  brilliancy  and  compara!  58  of  the 

ahades  produced,  indigo  is  preferred  to  all  other  colouring 
matters  for  dyeing  blue  on  cotton,  and  this,  in  spite  of 
certain  defects,  notably  its  property  of  "  rubbing,"  and  the 
fact  that  it  is  not  perfectly  fast  to  soap  nor  to  atmospheric 
As  the  cost  of  indigo  is  somewhat  great,  espe- 
cially for  deep  shades,  many  efforts  have  been  made  to 
combine  this  colouring  matter  'with  others  less  expensive, 
aud  by  thi>  means  to  produce  equally  good  and  fast  colours 
at  a  d.  •'.      The  authors,  who  have  had  the  oppor- 

tunity of  studying  and  applying  several  of  these  combina- 
tions, give  a  critical  resume  of  the  devices  most  largely 
employed. 

Two  kind*  ,.f  processes  may  be  distinguished  according 
as  the  supplementary  colour  is  applied  before  ("  bottom- 
ing ")  or  after  ("  topping  ")  the  indigo  vat.  Also  in  one 
case,  viz.,  the  iudigo-indephenol  vat.  the  two  colouring 
matters  are  applied  in  one  operation.  In  this  article  the 
various  processes  are  briefly  described,  commencing  with 
the  least  rational. 

1.  Topping  with  Magenta  or  Methyl  Violet.  —  The 
cotton  is  taken  from  the  indigo  vat,  brightened  with  sul- 
phuric aeid.  dyed  in  a  cold  solution  of  magenta  or  violet, 
aired,  wTuna  out.  and  dried.  The  basic  colours  are  very 
fugitive,  aud  are  removed  from  the  fibre  by  washing. 

2.  Bottoming  with  Catechu. — The  cotton  i-  worked  for 
one  hour  at  90'  C.  in  a  bath  containing  3  per  cent,  catechu, 
the  steam  turned  off,  aud  the  cotton  allowed  to  remain  in 
the  bath  over  night.  The  next  day  it  is  B  ken  out  and  | 
worked  three-quarters  of  an  hour  at  70  with  1  per  cent. 
sodium  bichromate,  dried,  and  entered  into  the  indigo  vat. 
The  ground  of  catechu  is  fast  to  washing,  alkalis,  and 
acids,  but  does  not  to  any  extent  increase  the  depth  of 
shade,  and  its  yellow  tint  renders  the  blue  dull  and 
greenish. 

:).  Bottoming  with  O.ride  of  Iron.  —  The  cotton  is 
worked  in  ferrous  sulphate  solution,  and  then  in  very  dilute 
bleaching  powder  solution.  Ferric  oxide  is  precipitated 
on  to  the  fibre  ;  this  ground  is  cheaper  than  catechu,  possess:  - 
all  the  defects  of  the  latter,  and  is  much  less  fast  to  acid- 


I      Bolt /«,/  irilh    "  Half-black."— The   "  half  aniline 

black,"  pi  oduced  .i-  'I  -  •  inse  tint,  but 

i  g  through  an  alkaline  bath  into  a 

deep  blue,    similar  to    v. it  blue.       The   alkaline  bath    i-   hi  re 

:   by   the  passage  through  the  alkaline  indig 
To  dye  cold   water  add 

l*?5  kilos  aniline.  .">  kilo-,  hydrochloric  acid,  '2'.",  kilo-, 
sodium  bichromate,  and  n-7.",  sulphati  .      Work 

■in  minute-  in  this  hath,  wash  to  remove  every  trace  of  acid, 

-team,  and  top  with  indjgO.      There  is  a  saving  Of   COSt,  and 

the  -bad.    i-  equal  to  pure  indigo.     But,  like  aniline 
generally,  it   "greens"  on  exposure  to  air,  is  not   fa-t  to 
acids,  and  has  a  tendency  to  he  uneven. 

3,    Topping    with    Ind  -  lute.  —  Indigo   substitute 

is  a  preparation  of  logwood  extract  oxidised  bj  sodium 
bichromate.  After  dyeing  a  medium  -had.-  in  the  indigo 
vat,  the  cotton  is  treated  with  dilute  acid  to  remove  lime, 
and  was  It  is  then  mordanted  with 

stannous  chloride  and  dyed  in  a  cold  bath  containing 
12  kilo-,    of   colour   for  I  :  this    bath 

>r  a  large  number  of  dye-,  being  replenished  with 
our    after   each   lot.      By   this   treatment    very    dark 
shades    are    obtained   at    a  relatively   -mall   cost,      lint   the 
dyeing  is  apt  .lour  is  very  sensitive  to 

acids,  and  becomes  duller  on  washing. 

6.    Topping  with    Benzoaxurin  /»*. — If  this  direct 

colour  is  used  the  cotton  is  washed  on  coming  from  the 
vat.  and  dyed  in  a  bath  containing  1*2  per  cent,  benzoaxn- 
rin  I!  and  4  per  cent,  sodium  carbonate,  and  the  -bade  may 
he  rendered  faster  by  a  subsequent  passage  through  very 
dilute  copper  sulphate   solution.      Good  dark    -bade-  cannot 

be  obtained  by  tin-  method,  ami  tl  siderable  loss 

of  indigo  in  the  dye  and  copper  sulphate  bath-. 

7  Bottoming  with  Paraphenylene  Blue. — To  the  dye- 
bath  heated  to  60 — .so  i  ■  add  I'S — 9 •  5  per  cent,  para- 
phenylene blue  and  10  per  cent,  salt,  and  work  the  cotton 
one  hour.     The  bath   is   not  completely  exhausted,  and  for 

each  subsequent  lot  one-third  of  the  above  weight  of  colour 
and  half  the  weight  of  salt  are  sufficient.  The  colour  is 
fixed  by  passing  through  a  hot  solution  containing  1"5— 2 
per  cent,  potassium  bichromate  and  4  per  cent,  copper 
sulphate,  and  the  cotton,  after  washing,  is  entered  into  the 
indigo  vat.  This  ground  is  fast  to  alkalis  and  acid-,  but 
less  fast  to  washing  than  indigo,  and  gives  dul:  shade-. 

Indigo- Indophenol  Vats. — The  fact  that  indophenol 
can  be  applied  by  the  same  method  as  indigo,  together 
with  its  le-s  cost  and  its  fastness,  has  caused  some  dyers  to 
replace  pure  indigo  vats  with  the  mixed  indigo. indophenol 
vats.  Either  hydrosnlphite,  ferrous  sulphate,  or  zinc 
powder  vats  may  be  employed.  The  mixed  vat-  as  used  by 
M.  A.  Vuillcmin  at  Colmar  are  thus  prepared  : — 50  kilos. 
indigo  are  ground  to  a  paste  with  15 — IS  kilos,  indophenol 
and  2o  I  litre-  water.  The  paste  obtained  serves  for  the 
preparation  of  20  vats,  each  containing  700  litres  water. 
Into  a  vessel  of  200  litre-  capacity  is  put  one-twentieth 
part  of  the  pa-te.  with  12  kilos,  of  lime  previously  slaked 
in  50  kilos,  hot  water;  the  mixture  is  stirred  and  allowed 
•le  for  24  hour-. 

The  dye-vat  is  then  prepared  as  follows  :  —It  is  filled 
three-quarters  full  of  water,  and  the  contents  of  the  last- 
mentioned  vessel  are  added,  the  whole  well  stirred,  and 
allowed  to  settle  for  6  hours.  The  vat  is  then  ready  fr 
dyeing  25  kilos,  cotton  yarn.  After  G  hours'  rest  another 
25  kilos,  can  be  dyed,  and  SO  on,  until  the  vat  is  exl 
The  process  with  zinc  powder  vats  is  very  similar. 

In  the  opinion  of  the  authors  the  economic  advant 
the  mixed  vat  are  not  sufficiently  certain  to  compel,  - 
its  defects,  viz..  the  sensitiveness  of  the  colour  I 
to  chlorine.     The  colour  is  extracted  by  cold  alcohol. 

All  the    processes  described   have  certain  defect- 
requirements   for  a    dyestufl   to  replace  indigo  are   fas 
brightness  of  -hade, 'and  even   dyeing,  and.  as  indigo  tends 
to   dye  a    greenish-blue,  the    necessary  addition    must    be    a 
red,  pink,  or  violet 

H,  J  Colouring  Matters.— The  direct  cotton  reds  are  not 
sufficiently  fast-    St.  Denis  red  is  not  fast  to  light    Alizarin 
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-   oo  costly,  and  too  much  indigo  i*  required  to  cover 
its  red  colour. 

Pink  Colouring  Matter*. — Alizarin  pink  has  been  em- 
ployed. A  paste  is  made  containing  alizarin,  aluminium 
hydrate,  neutralised  sulphated  castor  oil,  calcium  acetate, 
acetic  acid,  and  pyrolignite  of  iron.  The  cotton  is  worked 
in  a  bath  made  up  with  this  paste,  and  the  bath  gradually 
heated  to  90  C.  A  full  fast  pink  is  obtained,  bat  is  too 
for  general  use  as  a  ground  for  iudigo. 

I  Hiring  Matters. — Alizarin  1'iolet. — This  the 
authors  declare  is  by  far  the  most  satisfactory  addition  to 
vat  indigo,  although  it  is  as  yet  little  known  to  dyers. 
Great  care  is  required  in  conducting  the  operations,  as 
regards  proportion  of  materials,  time  of  dyeing,  &c.  One 
method,  said  to  produce  a  shade  identical  with  a  deep  vat 
blue,  is  described  in  detail.  The  cotton  is  first  worked  in 
a  bath  containing  1,600  litres  water  at  50c  C.  and  6  kilos. 
sumac  extract,  Eor  each  subsequent  lot  3  kilos,  extract 
suffice.  After  steaming,  the  cotton  is  passed  through 
pyrolignite  of  iron  at  1-4'B.,  again  steamed,  and  worked 
three-quarters  of  an  hour  in  chalk  water,  washed  thoroughly, 
and  is  then  ready  for  dyeing.  The  dye-bath  contains  7  per 
cent.  "  alizarin  for  violet."  Work  three-quarters  cold,  raise 
to  7" — 70  C.  in  2  hours;  the  bath  is  then  exhausted. 
Rinse,  air,  and  work  in  indigo  vat  until  the  desired  shade 
is  obtained.  The  quantity  of  indigo  required  is  one-third 
of  that  necessary  to  give  the  same  shade  alone. 

If  the  sumac  extract  is  replaced  by  sulphated  castor-oil 
neutralised  with  ammonia,  the  shades  are  more  brilliant, 
but  the  cost  of  production  is  greater. 

The  blue  "  bottomed  "  with  alizarin  violet  possesses  all 
the  best  qualities  of  pure  indigo  blue.  It  is  almost  perfectly 
fast  to  alkalis,  acids,  and  light.  The  authors  state  also  that 
by  adopting  this  process  a  saving  of  40  per  cent,  of  the  cost 
may  be  effected. — K.  B.  B. 


Improvi  ments  in  Turkey-Bed  Di/cimj.     J.  Mulleins. 
Chem.  Zeit.  1893,  316— 317 "and  374—375. 

Tuk  author  discusses  the  technical  value  of  the  processes 
of  dyeing  Turkey-red  by  means  of  soluble  alizarin  com- 
pounds, devised  respectively  by  Schlieper  and  Baum  (this 
Journal,  1884,  61),  Baldensperger  (sealed  note  of  May 
1886,  opened  1891,  Soc.  Ind.  Kouen ;  this  Journal, 
_'37),  Erban  and  Specht  (Ger.  Pat.  54,057),  and 
Schaeffer  (Eng.  Pat.  20,010  of  1891;  this  Journal,  1892, 
237). 

In  the  first  of  these,  which  was  the  earliest  of  the  kind  to 
be  published,  a  bath  of  lime-water  is  employed  for  the 
conveyance  of  the  alizarin  to  the  alumina-mordanted  cotton. 
The  author  questions  the  efficacy  of  this,  seeing  that  it  i- 
generally  held  that  the  calcium  alizarate,  which  is  thus 
formed,  is  insoluble  in  water.  He  declares  that  the  process, 
so  far  as  he  can  ascertain,  has  not  been  adopted  by  any 
Turkey-red  dyers  other  than  its  originators,  and  he  is  of 
opinion  that,  if  it,  as  it  has  been  described,  forms  the  basis 
of  a  successful  method  of  dyeing,  an  important  part  of  it 
has  been  withheld  from  the  published  account. 

The  process  of  Baldensperger,  which  in  order  of  discovery 
comes  next,  and  which  is  probably  the  first  in  which  a 
soluble  (alkali)  alizarin  compound  has  been  employed, 
utilises  ammonia  to  dissolve  the  alizarin.  The  lime  essential 
for  the  production  of  the  red  colour-lake  is,  in  this  process, 
added  in  the  form  of  a  soluble  calcium  salt  (calcium  acetate, 
for  example)  to  the  dyebath  in  small  quantity  only,  to 
avoid  precipitation.  The  author  cannot  speak  favourably 
of  the  results  obtained  by  this  method. 

Erban  and  Specht  employ  alkalis  as  solvents  for  the 
alizarin,  and  reverse  the  usual  order  of  the  principal  dyeing 
operations  (namely,  first  mordanting  and  then  dyeing), 
making  the  application  of  the  dye  precede  that  of  the 
mordant.  Their  process  consists  in  passing  the  cotton  to 
be  dyed  through  an  alkaline  solution  of  alizarin,  drying, 
g  through  a  bath  of  a  mordanting  salt,  again  drying, 
and  finally  completing  the  combination  of  the  mordant  and 


colouring  matter  upon  the  fibre  by  steaming.  Thus,  for 
example^  the  cotton  is  taken  through  a  bath  of — 

500  grms.  of  alizarin, 

2  litres  of  water, 

125  cc.  of  ammonia  solution, 

240  cc.  of  Turkey-red  oil  (75 — 80  per  cent.),  and 

8  grms.  of  sodium  stannatc, 

dried  in  an  ageing  room  {.i.e.,  by  hot  air),  padded  in  a 

bath  of— 

3,100  cc.  of  water, 

550  cc.  of  aluminium  acetate  at  1G    1!.,  and 

85  cc.  of  calcium  acetate  at  2 1    1!., 

again  dried,  steamed  for  two  hours  (one  hour  under  one 
atmosphere's  and  one  under  \\ — 2  atmospheres'  pressure), 
and,  finally,  soaped  and  washed.  Following  this  process 
the  author  succeeded  in  dyeing  short  fents  tolerably  well, 
but,  on  a  larger  scale,  entirely  failed  to  get  a  passable 
colour,  this  being  browner,  duller,  looser,  and  more  uneven 
than  that  obtained  on  the  smaller  scale.  Using  aluminium 
"  bisulphite  "  instead  of  aluminium  acetate  in  the  mordant' 
ing  bath  a  rather  better  colour  was  produced. 

Excepting  that  the  solution  of  the  alizarin  is  effected  with 
borax  instead  of  with  ammonia,  the  process  of  Schaeffer 
appears  to  be  identical  with  that  last  described.  A  slightly 
richer  and  brighter  red  than  is  obtained  by  that  method  is, 
however,  producible  by  it. 

Experiments  were  further  made  with  a  sodium  carbonate 
solution  of  alizarin,  and  with  an  ammoniacal  solution  of  the 
same  dye,  to  which  sodium  aluminate  was  added,  but  the 
results  were  in  both  cases  more  or  less  unsatisfactory. 

The  author  concludes  that  it  is  impossible  to  obtain  by 
the  above  processes  a  colour  which  can  compete  with  the 
red  which  is  ordinarily  dyed.  The  processes  may  find  advan- 
tageous employment  in  the  dyeing  of  cloth  which  is  to  be 
subsequently  printed  dark  colours  or  black.  But  probably 
the  only  application  of  any  importance  which  can  be  made  of 
them,  is  in  the  dyeing  of  fabrics  for  discharge  printing,  the 
red  colour-lake  in  the  partially-formed  state  in  which  it 
exists  before  steaming  being  discharged  with  especial  ease. 
Borax  and  soda  are  to  be  preferred  to  ammonia  as  solvents 
for  the  alizarin  in  the  dyeing  of  the  red  for  this  purpo-e. 

Incidentally  it  is  mentioned  that  very  bright  and  fast 
alizarin  pinks  and  other  colours  may  be  produced  by  Erban 
and  Specht's  method,  and  that  the  proprietors  of  one  of  the 
German  dye-manufacturing  concerns  have  considered  the 
process  sufficiently  Taluable  to  acquire  the  patent  rights  of 
it.— E.  B. 


Improvements  in  Turkey-Bed  Dyeing.    Erban  and  Specht. 
Chem.  Zeit.  1893,  542—543. 

Ix  reference  to  the  preceding  paper  of  Mullerus'  (see 
preceding  abstract),  it  is  pointed  out  that  the  present  authors 
have  patented  the  employment,  in  their  process  of  dyeing, 
of  the  following  compounds  as  solvents  of  the  alizarin  :  — 
Ammonia,  ammonium  carbonate,  alkaline  hydroxides,  and 
carbonates ;  alkali  salts  having  an  alkaline  reaction,  snch 
as  sodium  phosphate,  borax,  sodium  silicate,  sodium 
aluminate,  soaps,  Turkey-red  oils,  &c. ;  and  organic  bases 
(amines).  It  will  thus  be  seen  that  the  process  of  Schaeffer, 
to  which  allusion  is  made  in  the  paper  in  question,  is  closely- 
related  to  that  of  the  authors. 

Mullerus'  assertion  that  he  was  unable  with  the  authors' 
process  to  obtain  on  a  larger  scale  results  equal  to  those  lie 
obtained  on  a  small  scale,  is  severely  criticised. — E.  B. 


PATENTS. 

Improvements  in  or  relating  to  Calicn  Printing.     L.  Lang, 
Manchester.     Eng.  Pat.  2009,  January  30,  1893. 

Tm:  object  of  this  patent  is  to  produce  coloured  designs 
with  a  less  number  of  engraved  rollers  than  heretofore,  and 
with  a  better  effect.  One  roller  carries  the  outline  of  the 
subject,  and  on  this  roller  the  shades  and  shadows  are  also 
produced  by  stippling  or  line  engraving.  The  outline  and 
the    shades  are   rims  printed  at  one   impression,   and   the 
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various  colours  are  afterwards  applied  bj   separati 
whiob  are  only  engraved  iusl   Buffloiently    to  recel 
oolt  at  :iii.l  impart  ii  to  the  fabric 

hi  producing  a  coloured  design  according  to  ilii-  inven- 
tion, it  is  necessary  thai  the  oolour  of  the  outline  find  the 
tir>t  oolour  afterwards  applied   should   ma  ch,  i  g.\  black 
outline  and  slate  colour  to  follow,  or  brown  outline  and 
ite  to  follow,     It 


Improvements  in  the   Process  of  Dyeing.     0.  P.  Amend, 
N,„    Jfork,  1  .8  A.     Eng.    Pal     18  2  12,   September  28, 
1898.    (Under  [nternat.  Convention.) 
Tin.  fibre  is  treated  with  a  cold  solution  of  chromic  acid 
together  with  some  other  acid   which  must  be  of  a  non- 
oxidising    cbamoter.      The    product    is   di  seribed   an   an 
insoluble  ehromate  of  the  fibre,     tt  is  further  subjected  to 
the   action  of  a   reducing   agent   in  solution,        .  ferrous 
sulphate,  cuprous  chloride,  or  n  bisulphite,     rhe  prepared 
fibre  may  be  finally  dyed  by  any  well-known  process. 
The  invention  ■•   described  as  that  of  the  production  of 
i  mordant  on  fibrous  substances."     It.  II,  B. 


Improvements  in  and  connected  with  Varnishing  in  Colours. 
J.  Perl,  Berlin,  Germauy.      Eng.  Pat.  21,453,  November 

S      under  Mil.  B.,  page  164. 


TIL-ACIDS,  ALKALIS,  AND  SALTS. 

Oxidation  of  Nickel  Sulphide.    P.  de  Clermont.    Comptes 

rend.  1893,  117,  229—231. 
Wins  recently-precipitated  nickel  sulphide  which  has  been 
well  washed  with  hot  water  is  exposed  in  a  thin  layer  on 
filter-paper  to  the  air,  it  gradually  loses  its  moisture  and  at 
the  end  of  24 — I*  hours  changes  colour  from  black  to 
apple-green.  The  product  is  detached  from  the  filter, 
extracted  with  boiling  water  until  nothing  more  is  taken  up, 
aud  the  insoluble  residue  treated  with  dilute  hydrochloric 
acid,  which  loaves  a  residue  of  sulphur  undissolved.  The 
hydrochloric  acid  solution  contains  the  basic  sulphate, 
NiSI  i  .  BNil '.  the  constitution  of  which  has  been  determined 
by  l'remy,  and  which  has  been  described  by  Tupputi, 
Berzelius,  and  Habermann.  The  green  aqueous  solution 
contains  principally  the  basic  sulphate,  together  with  the 
normal  sulphate  and  a  little  tree  sulphur. 

When  nickel  sulphide  is  coveted  with  a  layer  of  water 
the  oxidation  extends  over  several  months,  and  more 
normal  sulphate  and  less  basic  sulphate  are  produced  than 
in  the  case  last  cited. 

In  conclusion,  the  author  states  that  nickel  sulphide 
cannot  be  completely  oxidised  in  the  air,  but  the  residual 
sulphide  enters  into  8  stable  combination  with  the  normal 
sulphate. — A.  1!.  Ii. 

Liquid  Chlorine.     M.  Fribooxg.     Bull.  Soc.  d'Eocourage- 
ment,  1893,  ?06— 707. 

Ligriri  chlorine  is  prepared  on  an  industrial  scale  al 
M.  l'cchinev's  works  ai  Salindres,  where,  by  means  of  a 
pump,  the  body  of  which  is  formed  as  a  |J-t ul><-,  in  cast- 
iron  lined  with  lead,  having  sulphuric  acid  and  petroleum 
respectively  in  its  two  limbs,  acting  as  pistons,  the  gas  is 
compressed  into  iron  or  steel  cylinders,  each  weighing 
about  100  kilos.,  and  capable  Of  containing  50  kilos,  of  the 
liquid  chlorine.  Two  bronze  stopcocks  are  provided  to  each 
cylinder,  one  serving  for  delivery  of  the  gas.  and  the  other, 
connected  to  a  tube  reaching  to  the  bottom  of  the  vessel, 
for  charging,  and  also  for  discharging  if  required,  the  liquid 
chlorine.  It  is  stated  that  neither  iron,  copper,  nor  lead  are 
attacked  by  dry  chlorine,  and  that  vessels  for  containing  the 
liquid  have  suffered  no  deterioration  after  two  years'   ise 


The  di  ri-ity  of  liquid  chl 
give  neai  ly  IS  000  iitn  a  o(  thi    ra        The  pri 
liquid  at  35    is  10  atmosphen  lontaining  cylinders 

are  tested  up  to  ■  pressure  of   I 

describes  a  vessel  for  containing  liquid  chlorine,  su 

m    use,  consisting  of  a  wrought  iron   bottle,  with 

double  stopcock,  from  which  '■''■  the  liquid  may  be 

obtained  at  pleasure,  means  being  provided  '■ 

one    of    the    stopcocks    to    a 

Reference    is    made    to    Faraday's  ionl    in 

liquefy  ing  cldor ;  and  the  adi  antagi  chlorine 

over  bleaching  powders  and  liquids,  as  to  convenience  in 
application  and  facility  in  transport,  an  !     S. 


The  Separation  <>f  Volatile  Fatty  Acids. 
Mm,  m.  14,  462. 

■<ili  r  XXI 1 1.,  pagt    17  I. 


M.  Wcchslcr. 


PATENTS. 

Improvements   in    'Electrolytic   Apparatus.      I.    Indrcoli, 
Brixton,  Surrey.     Eng.  Pat.  1661,  January  25,  I  - 
under  XI.,  pagt 


Improvements  in  or  applicable  to  B  rating  Pans. 

.1.  Parks,  Norfhwieh.     Fug.  Pat.  2400,  February  3, 
In  this    invention    brine  is  evaporated   by    means  of  steam 
instead  of  heating  the  pan  direct  by  tirc,-und  with  a  view  to 
economy  of  fuel  a  second  pan  is  built  directly  over  the  first 
and  heated  by  the  steam  issuing  from  the  lower. 

The  accompanying  illustrations  show  the  construction  of 
the  pans  in  longitudinal  aud  cross  sections. 

a  a  is  a  vessel  containing  water  only,  heated  direct  for 
the  purpose  of  raising  steam  which  is  to  boil  the  brine 
contained  iu  the  pan  above.  The  vessel  is  built  over  a  tire- 
grate  and  flues,  and  is  provided  with  water  pockets  for 
increasing  the  heating  surface.  The  issuing  Steam  heats  the 
brine  pan  e  e,  above  which  the  second  brine  pan  ff  is 
situated.     The  two  pans  are  separated  by  a  diaphragm  g, 

Fig.  1. 
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Fig 


\ — » 

.'.■.■.•■'.■''■T.'iv'\'::<^,.     " 


152 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Feb.  28,  IBM. 


which  is  deeper  along  the  middle  than  on  the  sides,  and  is 
provided  with  passages  or  shafts,  a*  </',  through  which  the 
steam  from  the  lower  pan  ascends. 

adensed  water  ie  collected  in  the  central  channel 
-7-.  and  is  used  for  feeding  the  lower  evaporating  vessel 
with  pure  condensed  water.  Through  the  channel  g-  are 
also  led  the  brine  inlet  pipes  K,  whereby  the  brine  is  heated 
before  reaching  the  evaporating  pans. 

In  order  to  facilitate  the  removal  of  the  salt  without  the 
loss  of  the  whole  of  the  steam  between  the  two  brine  pans, 
vertical  partitions  are  introduced  in  the  pans,  which  cut 
them  up  into  sections,  any  one  of  which  can  be  emptied 
without  interfering  with  the  others,  and  suitable  means  are 
provided  for  regulating  the  brine,  the  water,  and  the  issuing 
steam. — B. 

Improvements  in  Apparatus  used  in  the  Concentration  of 
Sulphuric  Acid.  I.  Levinstein,  Manchester.  Eng.  Pat. 
247fi,  February  4,  189  !. 
Apparatus  for  the  concentration  of  sulphuric  acid,  consist- 
ing of  a  descending  series  of  glass  vessels  exposed  to 
external  heat,  in  which  the  acid  is  led  from  the  spout  of 
one  vessel  into  the  bottom  of  the  next  lower  vessel  through 
a  glass  tube,  is  described  in  Eng.  Pat.  19,213,  1S92  (this 
Journal,  1893,  156)  ;  but  the  inventor  has  found  that  these 
ulass  tubes  are  liable  to  displacement,  in  which  case  the 
lighter  acid  flows  on  to  the  surface  of  the  acid  in  the  next 
lower  vessel,  impairing  the  working  of  the  process,  besides 
having  other  inconveniences,  sometimes  involving  the  loss  of 
the  vessels.  Such  defects  and  losses  are  avoided  by  flattening 
the  upper  end  of  the  glass  tube,  and  so  cutting  away  or 
notching  one  of  the  flattened  sides  that  the  cut-away  part 
may  fit  closely  against  the  upper  vessel  immediately  below 
the  spont.  <  >r  the  upper  end  of  the  tube  may  be  moulded 
to  lit  as  described.  A  portion  may  be  cut  away  sideways 
from  the  lower  end  of  the  glass  tube,  so  that  clogging  may 
not  take  place. 

The  glass  vessels  are  shown  resting  in  metal  basins 
having  opposite  vertical  wings  cast  to  each  basin,  to  form 
shields  or  defences  against  the  eddying  hot  gases  that 
might  otherwise  come  into  contact  with  them  and  occasion 
breakage. — E.  S. 

Improvements  in  the  Method  of  and  in  Apparatus  for 
Recovering  and  Concentrating  Waste  and  Diluted 
Sulphuric  And.  and  for  Separating  and  Recovering 
other  Acids  in  Mixture  therewith.  I.  Levinstein,  Man- 
chester. Eng.  Pat.  2835,  February  9,  1893. 
The  method  of  concentration  employed  is  that  described 
in  Patent  >'o.  19,213, 1892  (this  Journal,  1893,  156),  accord- 
ing to  which  a  series  of  glass  vessels  receives  the  acid  to 
hv  concentrated  from  the  "  receiving  tank,"  into  which  it 
is  run  from  a  large  lead  or  stone  tank.  The  glass  vessels, 
on  successively  lower  levels,  are  fed  one  from  the  other  by 
tubes  (see  abstract  of  Patent  2476,  1893,  in  this  Journal), 
and  are  contained  within  an  oven,  the  trunk  of  which, 
according  to  the  present  invention,  is  formed  at  its  end  into 
two  branches,  one  leading  to  a  lead  tower,  and  the  other  to 
an  earthenware  tower,  both  towers  being  filled  with  coke 
or  the  like,  and  connected  to  a  chimney  or  draught- 
producing  device.  When  the  sulphuric  acid  to  he  con- 
centrated contains  nitrous  acid,  the  damper  in  the  branch 
leading  to  the  earthenware  tower  is  opened,  the  other 
branch  being  closed,  and  water  is  caused  to  trickle  down 
the  tower.  The  nitrous  acid  in  the  vapours  is  recovered  as 
nitric  acid,  and  may  be  pumped  up  to  the  top  of  the  tower 
for  use  instead  of  water.  When  the  concentration  is  carried 
out  by  two  stages,  the  nitrous  acid  is  removed  and  recovered 
as  nitric  acid  in  the  first  stage  ;  but  during  the  second  con- 
centration the  vapours  are  led  through  the  second  branch 
to  the  lead  tower.  The  arrangements  admit  of  modifications 
according  to  circumstances.  Thus,  two  concentrating  ovens 
may  be  used,  one  connected  to  an  earthenware  tower,  and 
tin  "other  to  a  lead  tower.  When  sulphuric  acid  works  are 
n<  ar,  the  earthenware  tower  may  be  dispensed  with,  the 
branch  or  trunk  being  put  into  communication  with  the 
1  Hover  tower  of  such  works. — E.  S. 


Improvements  in  and  relating  to  the  Manufacture  of  Paints, 
Sulphuric  and  Sulphurous  Acid  from  Prolnsu'l  phnle  of 
Iron.  M.  X.  D'Audria,  Stretford,  Lancaster.  Eng. 
Pat.  4342,  February  88,  1893. 

See  under  XIII.,  page  163. 


Improvements  in  the  Method  of  and  Apparatus  for  Manu- 
facturing Cyanides,  Ammonia,  and  Fuel  (,'as.  A.  J. 
Bonk,  London.  From  E.  Cowen,  New  York,  U.S.A. 
Eng.  Pat.  13,069,  July  4,  1893. 

See  under  II.,  page  140. 


Improvements  in  the  Manufacture  of  Ammonia,  Sodium 
Hydroxide,  and  Chlorine,  and  in  Apparatus  therefor. 
C.  Kelluer,  Vienna.  Eng.  Pat.  13,722,  July  14,  1S93. 
Sodium  chloride  solution  is  pumped  from  a  reservoir  into 
a  closed  vessel  containing  a  horizontally  arranged  series  of 
carbon  or  platinum  plates  serving  as  anode  to  a  source  of 
electricity,  while  mercury  at  the  bottom  of  the  vessel  serves 
as  cathode.  As  the  sodium  chloride  is  electrolysed,  an 
amalgam  of  sodium  is  formed,  and  chlorine  is  set  free, 
which  escapes  by  a  tube  in  the  cover  and  is  conducted  away 
for  use.  As  the  bottom  of  the  vessel  is  depressed  towards 
the  centre,  the  amalgam  flows  by  gravity  through  an  aper- 
ture into  a  funnel  tube,  which  conveys  it  on  to  the  inclined 
bottom  of  a  second  vessel  receiving  sodium  nitrate  solution 
from  an  elevated  reservoir.  The  inclined  bottom  is  lined 
with  corrugated  iron,  above  which  is  arranged  a  wire 
grating,  gilt,  silvered,  or  platinum-coated,  serving  as  one 
electrode,  the  amalgam  being  the  other  electrode  ;  tin' 
electric  energy  developed  by  the  pair  is  conducted  away, 
preferably  for  relieving  the  electric  generator  connected  to 
the  first  vessel.  The  sodium  amalgam  decomposes  the 
sodium  nitrate  solution  with  formation  of  ammonia  (which 
is  conducted  away  and  collected)  and  of  sodium  hydroxide. 
The  mercury,  now  freed  from  sodium,  issues  from  the  lower 
end  of  the  bottom  to  be  passed  through  a  cooling  coil,  and 
to  be  returned  by  a  force  pump  to  the  electrolytical 
decomposing  vessel,  which  it  enters  near  the  periphery  of 
the  depressed  part,  and  follows  a  spiral  path  by  a  channel 
formed  for  the  purpose  so  as  to  attain  a  whirling  motion, 
under  which  conditions  it  becomes  recharged  with  sodium, 
and  the  process  goes  on  continuously  until  the  sodium 
nitrate  is  decomposed.  Provision  is  made  for  returning  the 
sodium  chloride  solution  for  enrichment  to  its  reservoir.  It 
is  an  important  condition  in  the  apparatus  that  the  carbon 
anode  should  present  a  much  larger  area  than  the  mercury 
to  which  it  is  opposed. — E.  S. 


Apparatus  for  the  Electrolytic  Production  of  Bleaching 
Liquid.  C  Kelluer,  Vienna,  Austria.  Eng.  Pat,  13,723, 
duly  14,  1893. 

See  under  XI.,  page  161. 


A  Method  of  and  Apparatus  for  Effecting  the  Absorption 
of  Carbonic  Acid.  A.  Muller,  Nieder-Schonweide,  near 
Berlin.     Eng.  Pat.  13,928,  July  IS,  1893. 

The  gases  containing  carbonic  acid,  such  as  arise  from  the 
combustion  of  fuel  or  from  roasting,  are  led  to  a  vacant 
space  at  the  bottom  of  an  air-tight  sheet  iron  easing,  within 
which  a  number  of  equidistant  vertical  nettings,  preferably 
of  iron  wire,  are  placed.  The  netting  is  woven  so  close 
that  it  may  contain,  for  instance,  49  small  square  holes 
per  square  inch.  The  sheets  of  netting  are  separated 
bv  a  series  of  slats,  beside  which  the  upward  current 
of  gases  has  to  pass,  so  as  to  bring  them  into  strong 
frictional  contact  with  the  surfaces  of  the  nettings.  The 
alkaline  liquid  acting  as  an  absorber  is  forced  by  a  pump 
into  a  tube  having  branches  communicating  through  small 
perforated  pipes  with  spaces  between  clamps  securing  the 
upper  part  of  the  nettings,  whereby  it  becomes  distributed 
over  the  whole  length  of  all  the  nettings  in  such  manner 
that  every  little  square  is  occupied  by  a  film  of  the  liquid. 
Thus    the   passage  of   the   alkaline    liquid   is   opposite    in 
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direction  to  the  il>>»  of  the  gases.  There  ii  a  pipe  in  the 
bottom  ol  the  casing  to  oonduol  away  the  liquid  as  it  drips 

IV the  nettings.     The  spent  gases,  practically  freed  from 

carbonic  n  i  I,  are  led  oil  from  the  top  of  the  casing  bp 
oonneotion  to  a  chimnej  or  olhei  draught  producer.  It  is 
stated  thai  in  this  apparatus  the  liquid  i-  discharged  after  ii 
baa  been  in  contact  with  the  gases  for  four  minutes. 
Details  of  the  devices  n-ed  in  securing  the  nettings  and  ol 
other  arrangements  are  given.     E.  s. 


i     \        i  ■  omposition  or   Powder,    S.  K.  Molt, 

i..  W.  Wort,  s.  Wort,  and   E.  \V.  Wort,  London.     Bug. 
Pat  18.169, September  87,  ISO.!. 

'I'm  cleansing  powderis  composedof  Boda-ash  and  finely- 
ground  soda  crystals  in  various  proportions,  —  K.  E.  M. 


Improvements  in  Apparatus  for  the   Electrolyticat  Decom- 
position nf  Salt  Solutions.    »'.  KiUn.r.  Vienna,  Austria. 
Pat.  19,548,  October  17.  1893. 

under  XI.,  page  162. 


.1  v  P  ,.<(  tor  Reducing  Sulphuretted  Ore  into 
Oxides  ouil  Sulphur.  1..  Bemelmans,  Brussels,  Eng. 
Pat  19,606,  October  18,  1803. 

I'm:  finely-crushed  ores  are  treated  in  a  modified  Hasen- 
clever  furnace,  which  is  divided  into  sections  by  vertical 
partition  walls.  They  are  at  first  exposed  to  the  action  of 
sulphurous  vapours  produced  at  the  earlier  stapes  of  the 
process,  bj  which  means  arsenic,  antimony,  and  phosphorus 
are  eliminated  if  present,  and  some  sulphur  is  given  off. 
They  then  pass  on  to  the  roastiug  zone  proper,  where  they 
meet  with  highly-heated  air.  free  from  oxygen,  and  finally 
they  descend  to  the  hottest  oxidating  zone,  from  whence 
they  are  discharged  in  a  completely  oxidised  stati-.  A 
certain  proportion  of  non-sulphuretted  ore  may  be  used  if 
coal  is  added  in  certain  proportions.  The  heated  air 
necessary  for  the  process  is  supplied  alternately  from  the 
two  chambers  of  a  recuperator,  the  free  chamber  of  which  is 
re-heated  by  the  combustion  of  some  gaseous  fuel,  so  that 
neither  the  oven  nor  the  ore  require  any  other  heating. 

The  gases  from  the  upper  or  distillating  zone  consist  of 
nitrogen,  sulphurous  acid,  and  vapour  of  sulphur,  togethl  i" 
with  carbonic  acid  and  the  sulphurets  of  arsenic  and 
antimony  in  some  instances.  They  arc  injected,  together 
with  hot  producer  gas  anil  steam,  into  a  reducing  apparatus 
or  recuperator,  by  which  the  sulphurous  acid  and  free 
sulphur  are  converted  into  sulphuretted  hydrogen.  This  is 
then  cooled  down,  dried,  and  mixed  with  something  less 
than  half  its  volume  of  sulphurous  acid,  which  also  has  been 
dried  when  necessary,  but  is  preferably  taken  from  the 
ore-roaster  at  a  lower  level.  The  mixture  is  led  through 
heated  flues,  and  finally  injected  into  a  condenser  by  means 
of  steam  jets,  where  sulphur  separates  iu  a  solid  or  liquid 
form  and  water-vapour  passes  off. — J.  11.  C. 


YIIL-GLASS.  POTTERY,  AND 
ENAMELS. 

Chemical  Considerations  on  the  Pottery  Industries  of  the 
United  States.  K.  Laugenbeck.  Amer.  C'heui.  Soe.  15, 
651-bJ.i  and  6»5 — 703. 

Tin:  pottery  industries  of  the  United  States  are  conducted 
on  an  empirical  basis  j  the  potters,  on  the  one  hand,  are 
generally  ignorant  of  chemistry,  and  the  chemists,  on  the 
other,  seldom  have  opportunities  of  working  in  or  having 
access  to  the  manufactories.     Thus  the  chemists,  as  a  rule, 


have  no  knowledge  of  the  p  dthecollcoti 

and  anal]  thousands  of  new   vui  ty,  which 

ia  done  evet  j    j  sat   undi  r  the 

Survoj  di  p  'i  Intent,  hi  ••  the 

potters'  industry  is  concerned.  The  present  papers  were 
written  with  a  view  to  give  such  u   di  i  ol  the  chief 

branches  of  the  American   potter]  industry  as  would  si 
the   chemists   how   to   make   the   work  of   the   Geological 

I    available  for  this  industrj 

The   nio^t    important    product*  of   the    pottery  industry  in 
America  are   tire-clay   |  low 

ware,  stone  ware,  cream-coloured  wan.  ami  white  granite 
ware.  The  lirsi  two  being  unglazed  wares,  the  manufacturer 
is  less  dependent  upon  the  aid  of  chemistry,  and  thej  are 
not  di  alt  with  by  the  author. 

/,',                  irdinarily  formed  from  the  same  materials  as 
an    used  for  making  bricks,   and  is  used  for  doorknc 
milk   crocks,  cooking   vessels,  Sec.      There   is   a   praci 
much  to  be  reprehended,  of  using  litharge  or  galena  all 
for  producing  the  glaze,  which   tikes  up   alumina  and  si 
from   the  ware.      The   glaze  thus   formed   is  basic   on 
surface  and  lietiee  is  haMe   to  be   attacked  by  the 
pre-eiit  in  cooking  operations.      A  usual  glaze  is  having 

the  following;  composition:  l  0  PbO,  0-09  AH  i„o 

1  ■  1  Si(  •..  In  order  to  be  safe  against  chemical  action  When 
the  vessels  are  used  for  cooking,  it  would  be  better  to  use  a 
glaze  containing  a  higher  proportion  of  acid.  In  burning 
this  ware  an  oxidising  tire  must  he  maintained  throughout 
to  ensure  a  bright  red  colour  and  prevent  reduction  of  the 
lead  in  the  glaze. 

I  ,  loore  is  a  higher  class  ware,  and  requires  a  higher 
temperature  for  burning.  Accordingly  the  glaze  is  applied 
to  once  baked  (or  biscuit)  pieces,  and  is  then  finished  in  a 
see. ml  fire  less  hot  than  the  first.  The  material  used 
belongs  to  the  class  known  commercially  as  second-class 
fire  clays,  such  as  the  "  buff"  or  "  blue  "  clays  of  the  coal 
measures.  The  following  is  the  composition  of  a  typical 
day  of  this  kind,  as  expressed  in  a  "  rational  analysis": — 
Ciay  substance,  76*05  percent.;  quartz,  19*54  per  cent.: 
felspathic  detritus,  4-:>*i  per  cent.  The  material  is  prep 
more  carefully  than  that  of  the  "  red  ware  "  putter,  being 
"slipped"  in  a  vat  with  mechanical  plungers,  then  passed 
through  a  60-mesh  wire  sieve  or  a  No.  8  silk  lawn,  and 
brought  to  the  condition  of  a  plastic  clay  by  evaporation  or 
by  a  filter  press.  A  class  of  clays  known  as  "  flint  clays," 
which  occur  in  rocky  masses  having  a  conchoids]  fracture, 
are  perfectly  suitable  in  composition  for  making  yellow 
ware,  but  are  not  used  for  the  purpose  owing  to  their 
intractable  nature.  The  machinery  required  for  wet- 
grinding  the  flint  clays  would  not  he  specially  expensive, 
but  the  author  is  of  opinion  that  in  so  conservative  an 
industry  the  introduction  of  such  machinery  would  meet 
with  great  opposition.  If  a  chemist  wishes  to  introduce  a 
new  clay  into  the  pottery  industry  he  must  be  able  to 
inform  the  manufacturer  at  what  degree  of  heat  the  clay 
will  attain  "  good  biscuit "  condition,  in  order  that  the 
potter  may  know  if  he  can  put  it  in  the  kiln  along  with 
lii-e  old  ware.  For  the  purpose  of  these  tests  a  Seger 
pyrometric  cone  W  used.  These  cones  are  made  of  ortho- 
clase,  marble  dust,  <|itartz,  and  kaolinite,  and  arc  uumlitred 
I.  to  Mil.  according  to  the  proportion  of  the  different 
materials  employed,  which  determines  the  temperatures 
they  will  resist  before  "crooking  over  "  and  melting  down. 
A  common  glaze  for  yellow  ware  is  1*0  PbO,  0'2  ALOs, 
■>  Ml  .SiOa.  "Buckingham  ware"  differs  from  yellow  ware 
only  in  being  covered  with  a  brown  manganiferous  glaze, 
e.g.,  0-85  PbO,  0*15  MnU,  0*18  AU>„  1*8  SiOs.  It  is 
used  for  tea  and  coffee  pots,  pitchers,  &c  \\  hen  >  x- 
perimenting  with  clay  to  ascertain  its  uses  in  pottery,  the 
chemist  may  make  the  clay  into  rings,  which  are  set 
upright  in  the  furnace,  a  little  ••slip"  being  used  to  make 
them  stick.  These  line-  can  be  withdrawn  from  time  to 
time  with  an  iron  wire,  and  the  action  of  the  tire  can  be 
ascertained,  at  the  same  time  that  the  temperatui 
measured  by  the  >et;ei  pyrometric  cones.  The  fixed  p 
of  clay  are  then  removed  from  the  muffle,  covered  on  one 
side  with  the  glaze,  and  baked  a  second  time  to  melt  the 
glaze,  the  temperature  in  this  case  being  noted  by  the 
melting  of  a  gold-silver  alloy.     The  tint  of  the  clay  under 
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the  glaze,  and  the  behaviour  of  the  glaze  upon  the  clay, 
should  be  carefully  noted  and  accurately  described  for  the 
information  of  the  potter. — V.  C. 


PATENTS. 
Artificial  Slime,  Ilrirks,   Tiles,  and  the  like 


Batherglen,  and  \V.  Robinson,  Wiudle. 
December  12.  1892. 

See  under  IX,  page  154. 


J.  Gaskell, 
Eng.  Pat.  22,784, 


A  Method  of  Lining  Spiyot  and  Socket.  Flange,  or  Snug 

Pipes    icith     Enamel,     Glass,     Composition,    or  other 

Material.     F.   Herbert,   Kirtley,  near   Newcastle.  Eng. 
Pat  22,682,  December  13,  1S92. 

The  pipes,  having  been  moulded  or  cast  in  the  usual  manner, 
are  cleaned  from  sand,  &c,  the  cores  are  removed,  and  the 
pipes  are  placed  upon  a  "  gantry  "  and  caused  to  revolve  in 
a  furnace.  A  perforated  tube,  containing  the  enamel  or 
glaze,  is  passed  through  the  interior  of  the  pipe  and  made 
to  revolve,  thereby  distributing  the  enamel  or  glaze  evenly 
upon  the  interior  surface  of  the  pipe.  The  heat  of  the 
furnace  causes  the  enamel  to  melt  and  fix  itself  upon  the 
surface  of  the  pipe. — V.  C. 


Improved  Means  for  Producing  Cn.cibles  or  Melting  Puts. 

K.  J.  T.  Digby,'  Liverpool.     Eng.  Pat.  3661,  February  18, 
1893. 

■See  under  X.,  page  158. 


Improvements  in  Chamber-Kilns.     1\  H.  Jung,  Salisbury. 
Eng.  Pat.  18,829,  October  7,  1893. 

Tin-  invention  has  for  its  object  the  production  of  an  intense 
heat  ■with  a  small  amount  of  expense  and  labour,  the 
rapid  drying  of  the  bricks  without  discolouring  them,  and 
increasing  the  output  of  the  kiln.  These  objects  are  attained 
bv  the  arrangement  of  the  heating  flues  and  their  acces- 
sories.—K.  B.  P. 


New  or  Improved  Process  of  Etching  on  Glass,  Porcelain, 
and  the  like.  J.  Retzlaff,  Steglitz,  Prussia.  Eng.  Pat. 
20,533,  October  31,  1893. 

In  the  usual  method  of  etching  upon  glass  surfaces,  a  layer 
of  tinfoil  is  affixed  by  means  of  paste,  the  pattern  is  then  cut 
out  in  the  tinfoil,  the  exposed  paste  removed  by  means  of 
turpentine,  and  the  exposed  surface  of  glass  is  then  acted 
upon  in  the  well-known  manner.  The  process  of  cutting 
out  the  pattern  from  the  tinfoil  is  slow,  requiring  care  and 
skilled  workmanship.  In  the  new  process  this  operation  of 
mechanically  cutting  out  the  pattern  is  replaced  by  a 
chemical  action.  Thus,  in  order  to  etch  a  design  in  relief, 
the  method  would  be  to  transfer  the  design  on  to  the  tinfoil 
in  a  grease  pigment  and  then  to  eat  away  the  tinfoil  round 
the  greased  portions  by  means  of  an  acid.  The  tinfoil  in 
this  process  is  attached  to  the  glass  surface  by  a  layer  of 
asphalte.  Besides  giving  perfectly  sharp  contours  to  the 
pattern,  the  new  process  has  the  advantage  of  being 
specially  adapted  for  producing  large  quantities. — V.  C. 


I  ments  in  the  Manufacture  of  Bricks,  Terra  (  ottas, 
and  the  like.  C.  Schlickeysen,  Berlin.  Eng.  Pat.  22,280, 
November  21,  1893. 

See  under  IX.,  Jiaye  154. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

PATENTS. 

Artificial  Stone,  Bricks,  Tiles,  and  the  like.  J.  Gaskell, 
Rutherglen,  and  W.  Robinson,  Windle.  Eng.  Pat. 
22,784,  December  12,  1892. 

The  above  are  made  from  the  waste  sand,  glass,  and 
sulphate  of  irou  produced  in  glass  grinding  and  polishing, 
with  or  without  the  addition  of  a  flux.  If  the  moistened 
material  be  pressed  hard,  solid  bricks  can  be  produced  by 
heating  without  the  addition  of  extraneous  material.  On 
the  other  hand,  various  fluxes  may  be  added  according  to 
the  class  of  article  required.  Barytes,  sulphate  of  lime, 
granite,  and  clay  are  the  materials  most  commonly  used  for 
mixing  with  the  waste  material. — V.  C. 


Improvements  in  the  Ma?iufacture  of  Bricks,  Terra  Cottas, 
and  the  like.  C.  Schlickeysen,  Berlin.  Eng.  Pat.  22,280, 
November  21,  1893. 

Jh  the  manufacture  of  bricks,  facing  blocks,  terra  cottas, 
and  the  like,  it  has  hitherto  been  almost  impossible  to 
prevent  the  appearance  of  white  or  yellow  spots.  Some- 
times after  burning  it  is  found  that  the  facing  surface  is  so 
much  discoloured  that  the  block  cannot  be  used  unless  it  be 
first  chemically  treated,  at  considerable  expense,  or  coated 
with  colour. 

The  present  invention  prevents  the  formation  of  these 
spots  by  treatment  during  drying,  that  is  to  say,  after  the 
objects  have  been  moulded  and  before  they  have  been  put 
into  the  kiln.  On  leaving  the  press  mould  the  brick  is  cut 
at  about  ^  in.  from  the  bottom,  so  that  the  slab,  which 
has  been  nearly  cut  off  adheres  slightly  to  the  brick.  The 
brick  is  placed  upon  a  drying  board,  which  must  be 
absolutely  clean,  and  is  preferably  covered  with  paper  free 
from  salt  or  acids.  The  surface  of  the  brick  which  is  down- 
wards is  the  facing  surface.  In  the  drying  process  the 
upper  layers  are  more  exposed  to  the  action  of  the  air,  and 
hence  the  moisture,  with  the  salts,  &c,  is  drawn  up  from  the 
lower  layers.  Before  the  article  is  placed  in  the  kiln  it  is 
freed  from  the  slightly  adhering  upper  slab,  which  now 
contains  the  salts. 

It  is  not  absolutely  essential  to  cut  the  brick  and  subse- 
quently remove  the  slab  as  here  described,  as  by  the  above 
process  of  drying,  all  the  salts,  &c.  collect  in  the  upper 
portion  (which  will  be  the  back  of  the  brick),  leaving  the 
facing  surface  free  from  anything  which  can  cause  a  spot 
or  stain. — V.  C. 

Certain    Improvements    in    the    Preservation    of    Wood. 

A.   A.  Helv.  Westminster,  Middlesex.     Eng.  Pat.  3356, 

December  16,  1893. 
Tin:  wood  is  impregnated  through  its  pores,  under  any 
well-known  process,  first  with  a  strong  solution  of  calcium 
bisulphite  and  then  with  a  corresponding  solution  of  caustic 
lime.  A  monosulphite  is  formed,  which  is  subsequently 
oxidised  by  the  action  of  the  air  to  calcium  sulphate,  and 
becomes  practically  part  of  the  ligneous  structure. 

— N.  II.  J.  M. 


X.-METALLURGY. 

Researches  on  the  Properties  of  Alloys.  W.  C.  Roberts- 
Austen.  Second  Rep.  to  Alloys  Research  Com.  Inst. 
Mech.  Eng.  1893. 

The  main  object  in  view  was  to  extend  a  research  the 
author  had  previously  made  upon  the  application  of  the 
"  periodic  law  "  of  Newlands  and  Mendeleeff  to  the  mechani- 
cal properties  of  metals.     The  law,  as  originally  expressed, 
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states  that  ili''  properties  of  the  elements  are  a  peri 
function  of  their  atomic  weights."     It  had   aln.nh    been 
shown  that  the  •  purities  added  to  gold  is  nearly 

proportional  to  their  atomic  volumes,  the  larger  the  volume 
of  the  atom  the  greater  being  it*  effect ;  and  the  question 
was,  does  thin  ho  01  other  tnetnls  ? 

It  was  evident  that  there  is  a  direct  connection  between  the 
prop  mass  and  the  volume  of  its  atoms.     In  all 

probability,  therefore,  tho  introduction  oi    fri  lies  of 

an  added  element  must  create  ;i  disturbance,  the  nature  and 
magnitude  of  which  will  bi  n  a  to  tin  volnmi 

the  disturbing  atoms.     In  tl  nquiry,  which  is  i 

duoted  essentially  from  the  engineer's   point  of  viow,  | 
prominence  is  given  to  mechanical  tests,  upon  the  results  of 
which  the  employment  of  materials   depends.      \    serii 
experiments  was  made  on   copper,  showing  the  influence  of 
arsenic,  antimony,  and  bismuth  mi  that  metal. 

Tin'  passage  of  iron  from  one  allotropic  modification  to 
another  is  accompanied  not  only  by  a  change  of  heat 
capacity,  but  also  by  a  change  of  volume.  When  a  mass  of 
iron  cools  down  from  ;i  temperature  of  1,000  c,  ,,r  1,800° 
!•".,  it  also  contracts,  until  at  the  point  of  recalcscence  it 
suddenly  expands;  afterwhich  it  again  contracts,  as  it  cools 
to  atmospheric  temperature.  An  experiment  described  in 
the  previous  report  indicated  tin  probability  that  pressure 
lowers  tlu-  critical  point-  of  iron  and  steel.  By  compressing 
a  piece  of  steel  in  a  hydraulic  press,  it  should  he  possible  to 
obtain  recalcscence  at  .1  lower  temperature  than  would  be 
the  ease  if  the  pressure  wen  ii"i  applied.  Observations 
»er.  made  by  the  eye  in  order  to  see  whether  sueh  a 
lowering  of  tin  nee  point  could  he  detected  in  a 

piece  of  compressed  steel;  hut  it  was  found,  that  lateral  flow- 
of  the  test  piece  rendered  tin  experiment  difficult,  by  pre- 
venting the  application  ol  a  sufficicnl  stress  until  after  the 
metal   had   passed   tii  change,  and   had 

become  more  or  less  rigid.  Moreover,  the  orifice  in  which 
the  theriuo-jiinction  was  placed  in  the  specimen  bei 
obliterated  by  the  lateral  flow  of  the  metal,  line  such  ex- 
periment, however,  showed  that  when  the  mass  was  heated 
to  1.000  C.  without  pressure,  that  recalescence  occurred  at 
C,  but  at  ('.-Jo  ('.  with  a  pressure  equivalent  to  nine 
tons  per  square  inch. 

Three  sets  of  experiments  in  all  were  made,  and  from  a 
study  of  these  it  was  evident  that  the  recalescence  point  is 
lowered  by  pressure;  hut  it  was  found  that  this  lowering  is 
not  effected  unless  the  load  is  applied  at  a  temperature  well 
above  that  at  which  recalescence  takes  place. 

It  has  long  been  known  that  when  a  triple  alloy  of  bis- 
muth, lead,  and  tin,  which  bears  Newton's  name,  is  cooled 
down  from  the  molten  state,  there  occurs,  long  after  the 
metallic  mass  has  solidified,  a  remarkable  rise  in  its  tem- 
perature. Experiments  made  show  that  this  evolution  of 
heat  occurs  generally  at  46  C,  or  115'  I".  An  evolution  of 
heat  also  takes  place  if  the  solid  mass  is  cooled  rapidly  by 
quenching  in  water.  This  effect,  however,  disappears  after 
the  third  or  fourth  heating,  hut  may  be  restored  by  remelt- 
ing  the  mas-,  or  by  raising  it  to  a  temperature  just  below 
its  melting  p  int.  A  suitable  alloy  for  the  experiment  is 
the  one  containing  50  per  cent,  bismuth,  31]  per  cent,  lead, 
and  I8:j  per  cent.  tin.  The  appearance  of  the  fractured 
surface  of  the  mass,  if  broken  before  the  evolution  of  heat, 
is  plate-like,  crystalline,  and  almost  vitreous,  but  after  the 
thermal  change  the  fracture  is  grey,  dull,  and  finely  grained. 
It  will  be  evident  that  the  changes  this  alloy  undergoes, 
present  certain  analogies  to  those  which  take 
in  steel  during  the  hardening  by  rapid  cooling  from  a  high 
temperature,  and  when  the  metal  cools  slowly  from  bright 
rednes. 

It  became  interesting  in  the  investigation  to  see  whether 
the  application  of  pressure  would  cause  the  change  to  take 
place  at  a  lower  temperature  than  that  at  which  it  would 
occur  without  pressure. 

The  result  of  the  experiment  showed  that  under  a  pressure 
of  one  ton  per  square  inch  the  temperature  at  which  the 
thermal  change  took  place  was  lowered  as  much  as  -t3  C,  or 
7  ]■'.,  that  a  pressure  of  about  four  tons  per  square  inch 
w  as  sufficient  to  obliterate  the  thermal  disturbance  altogether. 
The  effect  of  pressure  in  lowering  the  critical  point  in  this 
alloy  is  evident,  and  it  was  interesting  to  ascertain  whether 


from  mi 

ir  whether  the  resulcsceuce  hud  beeu  so 
gradual   that   there  was  uo  -  id  li  1  ition  of  tern 

in  tl ding  mass,  su  h  a       mid  1     in  licated  by 

a  marked  discontinuity  in  the  autographic  <  rhe  die 

iv  made  iii  halves,  so  that  it  could  be  rapidly 

,1  inn  the  pn  ■. lindei 

of  compressed  alloy   was  removed  and  fractured   with  as 

little   delay  a-  possible,  but   it  was   found  that   the  change, 

not  complete,  was  far  advanced,     It  is  im| iblc  to 

say  whether  the  change   0  icui  -     j 

removed,  or  during  the  time  it  ha-  been  applied. 

ll  In  red  OS  tO 
le  of  action  of  added  lenient-  -  And  doe-  it 
appear  that  the  atomic  volume  of  the  added  element  has 
a  dominating  influence  on  the  mechanical  properties  of  the 
mass  in  which  it  is  hidden;-  The  true  action  of  an  added 
element  m:iy  readily  be  masked  by  its  action  as  a  dc- 
oxidi-er.  N.itw  iistundiug  this,  it  is  undoubtedly  proved 
that  bismuth,  potassium,  and  tellurium — all  of  which  have 
large  atomic  volumes — greatly  lower  the  tenacity  of  copper. 
Arsenic,  which  has  a  larger  atomic  volume  (13  J)  than 
copper  (7  •  1 1,  confers  strength  on  copper;  but  it  is  very 
certain    that    the   limit   of   elasticity   and    the   ductilil 

atly  influenced  by  the  presence  of  such  of  the 
elements  with  large  atomic  Volumes  as  have  thus  far  been 
studied  ;  and  this  fact  may  he  of  more  molecular  significance 
than  the  diminution  of  tenacity,  to  which,  for  the 
simplicity,  attention  was  mainly  directed  when  the  early 
expi  11  mints  on  gold  were  made. 

The  very  important  question  now  arises,  may  the  effeet 
of  an  added  element  mainly  depend  on  its  power  of  form- 
ing cither  a  fusible  or  an  infusible  compound  with  the 
mass    in   which    it  is  hidden  ?     This  is  the   view  held   by 

j  le  Chatelier,  who  also  suggests  that  the  deleterious  action 
of  an  element  is  due  to  its  forming  a  fusible  compound  with 
the  mass,  whilst,  on  the  other  hand,  the  presence  of  au 
element  which  forms  an  infusible  compound  with  the  n 
promotes  the  formation  of  a  fine  grain  and  gives  strength. 
The  whole  tendency  of  recent  work  is  to  show  that  when 
small  quantities  of  elements  are  added  to  a  metallic  n 
they  behave  as  a  gas  would,  and  remain  free.  It  remains 
to  he  seen  at  what  point  in  the  cooling  of  a  highly  heated 
fused  mass  of  a  metal  forming  a  solvent  an  impurity  would 
enter  into  combination  with  a  portion  of  the  mass,  and 
what  amount  of  impurity  of  a  given  kind  has  to  be  present 
in  order  that  it  may  lose  its  individuality-. 

With  regard  to  the  important  molecular  change  which 
may  take  place  in  a  solid  metal  or  alloy,  and  of  which  the 
recalescence  of  steel  is  the  most  striking  example,  it  is  no 
small  gain  to  have  ascertained  that  the  temperatures  at 
which  such  changes  occur  are  altered  by  pressure;  and 
this  seems  to  be  a  conclusion  which  it  is  sale  to  deduce 
from  the  experiments  given  in  the  present  report. 

The  profound  change  which  is  produced  in  the  properties 
of  metals  by  alloying  them  is  well  shown  by  some  recent 
experiments  by  Professors  Dewar  and  Fleming.  They 
have  examined  the  effect  of  very  low  temperatures  on  the 
electrical  resistance  of  pure  metals  and  alloys,  and  the 
results  tend  to  prove  that,  if  pure  metals  could  be  red 

!  to  the  absolute  zero  of  temperature,  they  would  offer  no 
resistance  to  the  passage  of  an  electric  current.  This  is 
true  of  soft,  pliable  metals  like  gold,  and  rigid  ones,  sueh  as 
nickel.  Impure  metals  and  alloys  behave  very  differently  : 
the  diminution  of  resistance  by  exposure  to  cold  is  verj 
marked,  but  the  direction  of  the  curve-  representing 
resistance  and  temperature  appears  to  indicate  that  the 
resistance  at  the  absolute  zero  of  temperature  would  still 
be  considerable. 


The    Chlorinalion  of  Gold  Ores.     L.  D.  Godshall.     Kng. 

and  Mining  J.  189  I,  5. 
The  questions  to  be  determined  in  the  laboratory  for  the 
treatment  of  an  ore  in  the  raw  state  are  the  amount  of 
chemicals  required,  the  time  of  exposure  to  chlorine 
necessary,  and  the  fineness  to  which  the  ore  must  be 
crushed  to  obtain  the  best  results. 
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It  is  very  difficult  to  determine  in  the  laboratory  the 
exact  amount  of  chemicals  required  in  the  mill ;  however, 
by  making  a  series  of  comparative  tests  on  the  same 
sample  before  and  after  roasting,  some  idea  may  be  obtained 
as  to  the  relative  consumption  of  chlorine  or  bromine  in  the 
raw  and  roasted  samples. 

The  degree  of  fineness  required  in  the  crushing  should  be 
very  accurately  determined  by  making  a  series  of  experi- 
ments on  1'0,  40,  60,  80,  and  100  mesh  samples  of  the  same 
ore. 

Treatment  of  Roasted  Ore. — The  laboratory  work  pre= 
vious  to  the  treatment  of  an  ore  requiring  roasting  should 
be  very  thorough.  A  good  plan  is  to  make  a  preliminary 
tesl  as  follows :  —  A  sample,  carefully  taken,  is  passed 
through  an  80-mesh  screen  and  assayed  ;  150  grms.  of  the 
ore  are  then  roasted  in  the  muffle  in  two  4-in.  roasting 
dishes,  each  containing  75  grms.  of  ore,  using  the  same 
temperature  and  time  for  each.  The  temperature  shonld 
be  the  same  as  in  ordinary  oxidising  roasting,  starting  with 
a  dark  red  heat  and  gradually  increasing  to  a  light  red  at 
the  end  of  the  operation.  From  one  to  two  hours  is 
sufficient  for  most  ores  if  properly  stirred.  After  the 
roasting  is  completed  the  ore  is  allowed  to  cool,  is  weighed, 
and  the  loss  in  weight  noted.  The  sample  is  now  again 
assayed  to  determine  the  loss  of  gold,  if  any,  by  volatilisa- 
tion. The  sample  is  then  chlorinated  as  usual  and  the 
tailings  assayed. 

This  test,  if  properly  carried  out,  should  give  a  fair  idea 
as  to  the  applicability  of  chlorination  to  the  ore  when 
subjected  to  an  oxidising  roasting.  If  the  extraction  in  the 
above  experiment  has  been  reasonably  good,  further  tests 
should  now  be  made  with  regard  to  the  fineness  of  the  ore 
required  to  ensure  the  most  successful  treatment.  The 
experiment  should  now  be  repeated  on  20,  40,  60,  80,  and 
10"  mesh  samples  of  the  same  ore.  This  is  very  important, 
as  results  will  probably  show  the  extraction  on  the  different 
sizes  to  be  entirely  dependent  on  the  physical  characteristics 
of  the  ore.  If  very  dense  and  close-grained,  even  if  the 
gold  is  comparatively  free;  or  if  associated  with  pyrites, 
and  these  occur  in  almost  microscopical  crystals,  then  fine 
crashing  is  almost  always  necessary ;  but  if  the  ore  is 
naturally  very  porous,  or  capable  of  being  made  so  in  the 
roasting,  then  crushing  to  a  16-mesh  to  the  linear  inch  may 
give  as  high  an  extraction  as  crushing  to  80-mesh. 

After  determining  the  most  suitable  mesh  of  screen  to 
use,  the  next  step  will  be  to  find  the  most  suitable  tempe- 
rature in  roasting.  Some  ores  containing  a  large  percentage 
of  sulphur,  like  concentrates,  must  be  subjected  to  the 
usual  slow,  gradually  increasing  oxidising  roasting.  Ores 
containing  less  sulphur,  or  such  as  are  partially  "xidised, 
can  be  roasted  in  a  very  much  shorter  time,  but  require  a 
higher  temperature  throughout. 

Some  ores  entirely  free  from  sulphur  require  a  slight 
roasting.  This  is  due  to  the  fact  that  the  gold  is  associated 
with  the  hydrat ed  oxides  of  iron.  This  roasting  is  more 
properly  called  a  calcination,  as  the  heat  used  is  just 
sufficient  to  expel  the  combined  water. 

The  proper  temperature  in  roasting  may  be  determined 
by  taking  different  samples  of  the  same  ore,  the  proper 
fineness  having  been  previously  determined.  Three  experi- 
ments will  suffice  to  give  a  good  idea  as  to  the  amount  of 
heat  to  use.  The  first  experiment  should  be  conducted  at 
a  low  heat  from  the  start,  gradually  increasing  to  a  light 
red  at  the  end  ;  the  second  started  at  a  moderate  heat, 
gradually  increasing  to  a  light  red  at  the  end ;  the  third 
started  at  a  light  red  heat,  and  kept  so  throughout.  The 
time  required  for  the  three  roastings  should  be  the  same — 
about  two  hours — to  make  sure  that  the  first  sample  is 
thoroughly  roasted.  After  roasting,  each  of  the  samples 
should  be  weighed,  and  the  loss  in  weight  noted,  then 
assays  made  to  determine  the  loss  in  gold,  if  any,  by 
volatilisation.  The  samples  are  then  chlorinated  and 
tailings  assayed.  If  no  loss  of  eold  has  occurred  by 
increasing  the  temperature  at  the  start,  and  the  extraction 
was  equally  good,  then  there  is  just  one  more  point  to  be 
determined,  the  time  required  for  the  roasting.  Five 
samples  are  taken  and  roasted,  respectively,  for  one-quarter, 
one-half,   one.   one   and   one-half,   and    two   hours.      The 


roasted  samples  are  then  again  assayed  for  loss  of  gold  by 
volatilisation,  chlorinated,  tailings  assayed,  and  results 
compared. 

The  results  obtained  will  have  now  shown  the  proper  fine- 
ness required  in  crushing,  and  the  best  method  of  roasting 
(if  oxidising  roasting  has  been  successful). 

There  is  one  more  factor  to  be  determined,  the  least 
amount  of  chemicals  required.  It  is  a  very  difficult  matter 
to  decide  accurately  on  so  small  a  scale  as  a  laboratory 
experiment,  since  the  actual  condition  of  the  working  scale 
is  not  easily  obtained  with  small  quantities  of  ore.  Indeed 
in  actual  working  the  consumption  of  chemicals  seems  to 
depend  to  a  considerable  extent  on  the  size  of  the  charge  of 
ore,  the  larger  the  charge  the  smaller  being  the  consumption 
of  chemicals  per  toD  of  ore.  This  may  be  accounted  for 
by  the  fact  that  an  excess  of  chlorine  or  bromine  is  always 
necessary,  and  this  excess  will  treat  three  or  four  tons  just 
as  well  as  one. 

Treatment  of  Ores  subjected  to  a  Chloridising  Roasting. 
— Some  ores,  when  given  a  perfect  oxidising  roasting  cannot 
be  successfully  chlorinated,  because  they  require  too  large 
an  amount  of  chemicals  to  produce  an  excess  of  chlorine  or 
bromine.  This  is  due  to  the  presence  of  certain  oxides 
and  sulphates  of  base  metals  in  the  ore,  such  as  zinc, 
copper,  calcium,  magnesium,  and  others,  absorbing  the 
chlorine  as  fast  as  it  is  produced.  When  such  is  the  case, 
the  difficulty  may  be  overcome  by  the  addition  of  a  certain 
percentage  of  salt  in  the  roasting.  The  manner  in  which 
the  salt  is  added  depends  upon  the  nature  of  the  gold  and 
other  metals  in  the  ore  ;  but,  as  a  rule,  it  is  best  to  add  it 
near  the  end  of  the  roasting. 

In  a  chloridising,  as  in  an  oxidising  roasting,  the  same 
questions  should  be  determined  with  regard  to  fineness  of 
crushing,  temperature  of  roasting,  and  time  of  exposure  of 
ore  in  furnace,  together  with  the  amount  of  salt,  and  when 
and  at  what  temperature  to  add  it.  In  addition  to  the 
foregoing  experiments  it  is  always  advisable,  although  not 
absolutely  necessary,  to  make  a  quantitative  analysis  of  each 
ore  treated.  In  practical  work,  where  large  quantities  of  ore 
from  the  same  mine  are  constantly  being  treated  aud  the 
ore  is  of  a  uniform  nature,  a  part  of  the  average  sample 
may  be  laid  away  each  day  until,  at  the  end  of  a  week  or  a 
month,  when  these  samples  can  be  carefully  mixed  aud  an 
analysis  of  the  resulting  sample  made.  Where  a  number 
of  different  ores  are  continually  being  treated,  a  comparison 
of  these  analyses,  with  chemicals  used  and  results  obtained, 
could  not  fail  to  be  of  great  interest. 

The  foregoing  looks  like  a  formidable  mass  of  work  to  be 
expended  on  any  one  sample,  but  it  must  be  remembered 
that  the  ore  from  any  one  mine,  and  frequently  from  one 
district,  acts  in  a  very  similar  way  with  any  definite 
metallurgical  process,  and  when  such  problems  are  once 
satisfactorily  solved,  they  will  cause  very  little  trouble 
thereafter. 

The  practical  operations  in  the  mill  may  be  conducted 
in  several  different  ways,  but  in  this  paper  reference  is 
made  only  to  the  improved  system  of  barrel  chlorination. 

In  the  case  of  ores  not  suitable  for  concentration  where 
chlorination  must  be  applied  directly  to  the  ore  either  in 
the  raw  or  roasted  state,  the  obstacles  are  more  difficult  to 
overcome.  Such  ores  are  of  common  occurrence  in  many 
parts  of  this  and  other  countries,  but  their  successful 
treatment  by  chlorination  has  been  rare.  The  most  notable, 
and  probably  the  only  instance  in  this  country  where  such 
success  has  been  attained,  is  in  the  Black  Hills,  in  South 
Dakota,  where  the  Golden  Reward  Company  has  demon- 
strated that  the  process  is  a  practical  one. 

The  ore,  after  being  crushed,  is  roasted  in  Bruckner  and 
Howell- White  furnaces.  After  it  is  roasted  the  ore  is 
charged  into  lead-lined  barrels,  having  a  capacity  of  from 
four  to  five  tons  of  ore,  where  a  sufficient  quantity  of 
bleaching  powder,  acid,  and  water  is  added.  The  barrels 
are  then  revolved  for  about  an  hour  aud  a  half,  at  the  end 
of  which  time  the  gold  is  supposed  to  be  chloridised  and 
dissolved.  The  barrel  is  then  stopped  and  the  gold 
solution  removed  from  the  ore  by  means  of  pressure,  aud 
and  a  filter  arranged  inside  of  the  barrel,  the  outlet  of 
which  is  connected  with  a  pipe  leading  to  the  precipitating 
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tanks,  or,  in  some  cases,  to  tho  slime-settling  rats,  where, 
■iter  standing  ■  sufficient  length  of  time,  the  clear  gold- 
hoating  solution  i-  decanted  Into  the  precipitating  tanks. 

Tin-  gold-bearing  solution,  containing  a  large  amount  of 
tree  ohlorine,  ie  then  treated  with  BOj,  nntfl  all  the  free 
chlorine  is  destroyed]  when  this  point  has  been  reached, 
H«S  is  turned  on  and  the  gold  precipitated.  The 
precipitated  gold  sulphide  is  collected  in  Blter-pn 
dried,  roasted,  and  the  gold  melted  into  bars.  Snob, 
in  brief,  i*  the   process  followed   :it   present  by  the  mosl 

Besafnl  ohlorination  mill  in  this  country,  where  ore 
is  ohloridised  without  previous  concentration.  live  pro- 
liiiiu'iit  Features  may  be  mentioned  in  the  process,  as 
described.  They  are :  Crashing,  roasting,  cnloridising, 
leaching,  and  precipitating,  it  seemed  impossible  to  leach 
\,  r\  tine  ore  by  the  system  employed  in  the  Golden  Reward 
Mill,  in  isss,  while  assistant  to  Mr.  T.  K  Rose,  oow  of 
the  Royal  Mint,  of  London,  the  author  experimented  with 
the  ores  of  the  Black  Hills  district,  mid  found  it  n  compara- 
tivelv  easy  matter  to  roast  and  chlorinate  them  when 
crashed  sufficiently  tine  to  30-mesh.  In  January  1893  the 
WTiter  was  again  called  upon  by  the  Black  Hills  Milling 
and    Smelting    Company    to    demonstrate,   if   possible,   the 

M  of  their  inability  to  chlorinate  the  ore.  Rolls  were 
naad  to  crush  the  ore.  and  screens  of  10  meshes  to  the  linear 
inch.  The  roasting  was  accomplished  by  means  of  Hruckner 
and  Howell-White  furnaces,  two  of  each  kind  being  in 
operation. 


The  Chlorination  of  Gold  Ores.     I,.  D.  Godshall.     Eng. 

and  Mining  .1.  1SH4,  :(2— a:i. 

Thk  Rapid  City  works  used  bromine  almost  altogether, 
instead  of  chlorine.  The  author  has  recent]]  been  informed 
that  bromine  can  now  be  obtained  in  quantity  for  as  little 

as  IS  cents  per  pound  ;  ore  well  roasted  should  not  require 
more  than  It  lb.  of  bromine  per  ton  of  ore;  in  fact, 
considerably  less  than  this  was  used  at  Rapid  City  at  times  ; 
whereas  with  chlorine  it  takes  an  exceptionally  well  roasted 
ore  to  bring  the  cost  to  50  cents  per  ton  of  ore,  taking 
western  prices  of  chemicals  as  a  basis. 

That  it  is  possible  to  extract  a  very  high  percentage  of 
the  gold  from  the  refractory  ores  of  the  Black  Hills  by 
means  of  either  chlorine  or  bromine  when  such  ores  are 
crushed  to  pass  only  an  8  or  IO-mesh  screen,  is  extremely 
doubtful,  but  with  tine  crushing  it  becomes  at  once  simple 
and  practical.  The  only  difficulty  yet  remaining  is  the 
crushing.  To  crush  a  hard  ore  in  the  dry  state  so  as  to 
pass  through  a  3o-mesh  screen  is  a  difficult  thing  to  accom- 
plish by  means  of  rolls,  while  pulverisers  of  all  kinds  are 
still  more  to  be  dreaded. 

The  most  practical  and  at  the  same  time  the  most 
economical  method  of  fine  dry  crushing  is,  in  the  opinion  of 
the  writer,  by  stamps.  The  desirability  of  using  stamps 
instead  of  rolls  will  unquestionably  be  contrary  to  the 
convictions  of  many  engineers.  The  writer,  however,  has 
seen  and  heard  of  so  many  breakdowns  and  so  much  trouble 
in  mills  where  rolls  were  used,  that  the  conviction  has  been 
forced  upon  him  that  stamps,  notwithstanding  their  increased 
initial  cost,  and  power  required,  are  more  reliable  and  more 
economical.  An  objection  frequently  brought  against  the 
use  of  stamps  is  the  fact  that  a  great  part  of  the  ore  is 
crushed  very  fine  and  apt  to  produce  slimes,  but  where 
pressure  leaching  is  used  these  slimes  are  of  no 
consequence.  In  fact,  with  many  ores  the  tiner  the 
crushing  the  higher  the  extraction,  and  pulverisation  rather 
than  granulation  should  be  the  aim. 

The  furnace  best  adapted  for  roasting  such  fine  ore 
depends  somewhat  upon  the  character  of  the  ore :  if  very 
low  in  sulphur,  the  Howell-White  will  answer,  although 
large  dust  chambers  should  be  provided  w  ith  this  furnace. 
Much  of  the  flue  dust  would  also  have  to  be  re 
second  time.  The  Bruckner  cylinder  is  better  adapted  for 
ores  in  general  thau  the  Howell-White,  as  the  charges  can 
be  controlled  better  in  this  furnace,  while  the  amount  of 
flue  dust  produced  is  comparatively  small.  The  Pearce 
turret  furnace  is  good  for  ores  moderately  low  in  sulphur. 
This  furnace  has  the  good  points  of  the  old-fashioned 
reverberatory,  and  is  mechanical  in  every  respect,  producing 


i  also  a   comparative!]    small     un  ■  ml    of    flae  dost, 

i lentratet  or  snob  ores    i    are    high  in  sulphur  or  where 

a  chloridising  routing   i.  desired  at   the  end   the   Pearci 
turret   may   answer,  bat  a  ory  or  a  mechanical 

furnace  in  conjunction  with  a  reverberator]  is  to  be 
preferred. 

Where  an  ore  contains   iron  pyrites  or   where  the  gold  is 
a-     eiated    with   a  hydl  •■     I  "line, 

roasting be< es necessary,     it  isai  ■■    ins  facl  thai 

single   ore    was    found   >n    '.he   camp   that    would    not   yield 

i  ly  either  in  tin'  raw  or  roasted  -fate  to  the  prooe 
ohlorination.     However,  the   m  I  the 

amp  contain  more  or  less  tellurium  combined  with  the 
gold,  making  the  roasting  a  more  delicate  operation  than  it 
would  others  i  ■ 

18   figures  have  been   given  as  to  the  actual  cost  of 
treating  a  ton  of  ore  by  this  process.     The  cost  of  treatment 
by  this    process,  or    any   other,    depends   on    a  var 
Circumstances,   such  as   the  price  of  labour,  fuel,   freight, 
capacity  of  mill,  &c. 

Estimate  of  the  cost  of  treatment  per  ton  by  barrel 
chlorination  based  on  Colorado  price-,  treating  100  tons  of 
ore  per  day  of  '24  hours.  The  labour  required  is  :  r,  men 
unloading  ore  and  fuel  at  2  dols.,  12  dols.  ;  5  men  tramming 
ore  and  fuel  at  2  dols.,  10  dols. ;  2  engineers  at  3*50 
7  dols.;  2  firemen  at  2*50  dols.,  ."i  dols.  :  -'  millmen  at  3-50 
doN,  7  dols.;   1   oiler,  2   dols.;  2  men  at  Blake  crush  r.  at 

2  dole.,   4   dols.;    1    blacksmith,   3'50    dols.;    1    car 

3  dols. ;  I  machinist,  3'SOdols.;  1  helper,  3  dols. ;  2  men 
at  chlorinating  barrels,  at  .'!  dols.,  G  dols. ;  2  helpers  at 
2  dols.,  4  dols.  ;  6  roasters  at  :i  dols.,  18  dols.  ;  6  wheelers 
at  2  dols.,  12  dols.  ;  2  foremen  at  4  dols..  s  dols.;  1  clerk, 
3-50dols.;  1  assay  er.  I  dols.;  I  helper,  I  "50  dols. ;  2  extra 
men  for  odd  jobs  at  2  dols.,  4  dols.;  1  superintendent, 
In  dols.     The  total  cost  will  be  as  follows:  — 


— 

Total. 

Per  Ton. 

130 

100 

50 

7j 

Dols. 
l-30 

Fuel 

1-00 

0-50 

075 

Or  total  cost  of  treatment  per  day. . 

S55 

3-55 

For  a  plant  to  treat  25  tons  per  da; 
would  be  needed,  and  the  cost  would 

of  24  hoi 
ie:— 

rs,  26  men 



Total. 

Per  Ton. 

D    - 

40 

25 
25 

300 

Fuel 

1-00 

1-00 

I'M 

llB 

In  both  of  the  above  calculations  the  estimates  are  high, 
and  should  be  considerably  lowered  in  actual  practice  by- 
having  discharging  waggons  ;  for  instance,  the  cost  of 
unloading  is  practically  done  away  with.  It"  bromine  can 
be  used  the  cost  of  chemicals  will  also  be  much  less, 
and  this  item  should  even  be  considerably  less  when 
chlorine  is  used.  It  was  thought  better  to  state  the  costs 
a  little  too  high  than  too  low.  The  greatest  economy  in 
milling  ores  by  this  process  or  by  any  other,  lies  in  running 
the  mill  to  it's  utmost  capacity.  It  is  impossible,  as  may 
be  seen  bv  the  above  figures,  to  treat  ore  in  a  25-ton  mill 
as  cheaplv  as  in  one  treatinir  100  tons  daily,  but  it  is  still 
far  worse"to  build  a  100-ton  mill  and  treat  only  25  tons  a 
day  in  it.     Under  such  circumstances  the  cost  of  milling 
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may  run  up  to  8  dols.  or  10  dols.  a  ton.  With  most  ores 
a  miuiiuuni  net  extraction  of  90  per  cent,  can  be  obtained 
by  this  process,  bat  on  low-grade  ore?  it  is  -afer  to  calculate 
upon  a  minimum  net  extraction  of  85  per  cent,  of  the  gold 
contents  of  the  ore. 


77<e  Estinuitiou  of Phosphorus  in  Steel  containing  Silicon, 
and  in  Pig-in.n.  J.  Spuller  and  S.  Kalman.  Zeits. 
Aual.  Cham.  32,  1^93,  538. 

See  under  XXIII.,  page  175. 


PATENTS. 


Improved  Process  far  the  Manufacture  of  Litharge,  Bed 
Lead,  and  Cement  from  Galena  or  other  Lead  Ores,  or 
from  Sulphate  of' Lead.  W.  S.  Kilpatriek,  Glasgow. 
Eng.  Pat.  23,345," December  21,  1892. 

The  galena  or  other  lead  ore  is  roasted  or  sublimed  so  as  to 
form  a  mixture  of  sulphate  and  oxide  of  lead.  This 
mixture,  or  the  sulphate  itself,  is  mixed  with  the  necessary 
proportion  of  oxide  or  carbonate  of  the  alkalis  or  alkaline 
earths  or  any  other  metal,  and  is  calcined  in  a  reverberator}' 
furnace  till  the  mass  consists  of  lead  oxide.  The  sulphate 
is  then  removed  by  grinding  and  washing  if  litharge  is 
required,  or  allowed  to  remain  for  cement,  and  the  litharge 
may  be  converted  into  red  lead  by  the  ordinary  process. 
I  >x vgen  mav  be  used  at  any  si  ige  of  the  process  if  desired. 

— F.  H.  L. 


Coating  or  Covering  Paper  with  Aluminium.  W.  Ibbotson, 
London.     Eng.  Pat.  23,603,  December  22,  1892. 

See  under  XIX.,  page  170. 


An  Improved  Process  for  the  Manufacture  of  Aluminium 
Sulphide.  C.  T.  J.  Vautin,  London.  Eng.  Pat.  751, 
January  12,  1893. 

Metallic  aluminium  is  melted  in  proper  proportions  with 
lead  or  other  suitable  metallic  sulphide  at  a  bright  red  heat 
in  a  neutral  atmosphere,  in  a  crucible  or  reverberator}- 
furnace  with  basic  lining,  and  preferably  gas-fired. — J.  H.  C. 


Improved  Means  for  Producing  Crucibles  or  Melting  Pots, 
E.  J.  T.  Digby,  Liverpool.  Eng.  Pat.  3661,  February  18, 
1893. 

The  materials  used  are  as  follows  : — ■ 

Parts. 

Plumbago,  in  17-mesh  granules 17 

„  in80-mesh       „         2 

Russian  clay 5 

China  stone 5 

Gas  carbon 2 

The  three  last  are  separately  ground  to  a  fine  powder  ;  the 
others  are  then  added  in  a  suitable  mixing  machine  and 
kneaded  together  with  a  little  water.  The  vessels  are  then 
formed,  dried  at  150°  F.,  and  finallv  baked  in  a  kiln. 

—J.  H.  C. 


Improvements  in  or  relating  to  Apparatus  for  Galvanising 
Sheet  Metal.  J.  V.  Lagnesse,  Greveguee,  Belgium. 
Eng.  Pat.  4298,  February  27,  1893. 
Ths  apparatus  consists  of  two  frames  provided  with  hooks, 
connected  with  and  by  rods  or  links,  and  so  arranged  that 
they  can  be  operated  at  a  distance  from  the  galvanising 
bath.  One  of  these  serves  for  immer-ing  the  plate  and  the 
other  for  withdrawing  it  and  causing  it  to  pass  through 
sand  without  necessitating  the  use  of  rollers  or  other  like 
appliances. — J.  H.  C. 


Improvements  in  the  Manufacture  of  Metallic  Oxides  and 
Compounds.  E.  de  Pass,  London.  From  H.  Thofehrn, 
Paris.     Eng.  Pat.  10,096,  May  20,  1893. 

The  metals  to  be  oxidised  are  melted  and  made  to  flow  in 
a  thin  stream  through  blasts  or  jets  of  steam,  gas,  air, 
water,  acids,  or  other  suitable  reagents,  which  have  been 
previously  heated,  if  necessary.  In  this  way  the  metals  are 
pulverised  or  sprayed  into  little  drops  or  particles,  none  of 
which  can  escape  the  action  of  the  reagent  employed. 
Illustrations  are  given  of  the  form  of  apparatus  recommended 
by  the  inventor.— J.  H.  C. 


Process  for  Avoiding  or  Considerably  Diminishing  the 
Choking  and  Contraction  of  the  Mouth  of  the  Retort  in 
the  Manufacture  of  the  "  Thomas"  Steel.  A.  Raze, 
Ougree,  Liege.     Eng.  Pat.  16,857,  September  7,  1893. 

A  number  of  openings  are  formed  around  the  mouth  of 
the  retort,  and  immediately  above  the  level  of  the  molten 
metal.  Through  these  openings  air  is  blown  during  the 
operation  of  conversion  or  casting,  so  as  to  obtain  a  more 
perfect  combustion  of  the  matters  which  ordinarily  condense 
around  the  mouth. — J.  H.  C. 


A  Aew  Process  for  Reducing  Sulphuretted  Ore  into  Oxides 
and  Sulphur.  L.  Bemelmans,  Brussels.  Eng.  Pat.  19,606, 
October  18,  1893. 

See  under  VII.,  page  153. 


A  New  or  Improved  Metallic  Alloy.    J.  Cox,  Birmingham. 
Eng.  Pat.  22,461,  November  23,  1893. 

This  alloy  has  the  appearance  of  silver,  receives  and  retains 
a  high  polish,  does  not  tarnish,  can  be  rolled  into  sheets  or 
drawn  into  wire,  and  is  cheap  to  manufacture.  It  is 
composed  of  copper,  nickel,  spelter,  antimony,  tin,  and  lead, 
and  is  prepared  as  follows  : — 

Mixture  number  one  is  first  prepared  by  melting  7S  lb. 
of  copper  and  adding  first  20  lb.  of  nickel  and  then  12  lb. 
of  spelter,  1  lb.  of  antimony,  and  1  lb.  of  tin.  64  lb.  of 
thi-  mixture  is  then  melted  and  32  lb.  of  spelter,  2  lb.  of  tin, 
and  8  lb.  of  lead  are  added,  thus  forming  the  improved 
alloy.— J.H.  C. 


XI -ELECTRO-CHEMISTEY  AND  ELECTRO- 
METALLURGY. 

A  Sew  Accumulator.     K.  Lenz.     Mitth.  K.  K.  Tech. 
Gewerbe-Museums  in  Wien.  1894,  84 — 89. 

The  author  states  that  Sigmund  Baudnitz  has  constructed  an 
accumulator  in  which  neither  pure  lead  nor  pure  lead  oxides 
are  primarily  used  as  materials,  but  instead  a  lead  com- 
pound the  nature  of  which  is  kept  secret.  By  charging,  this 
becomes  converted  into  a  stone-like  peroxide  without 
buckling  or  altering  in  shape.  The  result  is  a  large 
increase  in  capacity  for  a  given  weight.  A  cell  of  three 
plates  (one  +,  two  — )  weighed  1-09  kilos,  (each  plate 
having  a  surface  of  6  x  16-5  cm.),  and  had  a  capacity  of 
32-8  ampere-hours,  or  30'  1  per  kilo. ;  the  acid  strength  was 
26 — 27  per  cent.  The  advantages  and  disadvantages  cf  the 
systems  of  Plante,  Faure,  Tommasi,  Tudor,  and  Baudnitz 
are  thus  contrasted,  the  capacities  being  stated  in  ampere- 
hours  per  kilo,  of  plates. 

Planti. — Requires  a  long  period  for  formation ;  plates 
separated  by  intermediate  filamentous  layer.  Capacity, 
3 — 4. 

Faure. — Short  period  of  formation.  Porous  intermediate 
layer  to  prevent  ero.-ion  and  breaking  up  of  plates.  Capacity, 
10  —  15. 
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Tommati.—  Diminution  of  tendency  to  break  op  bj  intro- 
duction   into    perforated     and  proof    Frame*.     Capacity, 

•j -j-.,. 

Tudor,  -Production  i  live  plates  From  massive 

lead  plates.    Capacity,  8'8 — I. 

Raudnilz.-    I  nalterability,  cheap  renewal,  large  capacity. 
i  apaeity,  80-1.— C.  R.  A.  W. 


\pparatut  fur  the  Manufacture  <>/'  the  Mettit*  of  the 
Alkalis  ttnil  AlkaUnt  /-'ut-ths  bu  EUctrolurit.  \V. 
Botohere.  /cits.  f.  sng.  Cbem.  1808, 16,  486—489. 
Is  tlio  construction  oF  apparatus  for  tin-  manufacture  of 
the  alkali  metals  by  the  electrolysis  "i  tin  Fused  haloid  salts 
of  the  hitter,  tlio  Following  rules  musl  be  obseri  ed .  — 1.  The 
alkali  metal  must  be  deposited  at  a  metallic  (iron)  kathode. 
B.  The  kathode  space  must  permit  of  the  collection  ami 
removal  of  the  metal  without  tlio  latter  coming  into  contact 
with  reducible  substances.  ■'*.  The  anode  must  be  of 
carbon.  4.  The  auode  space  must  permit  of  the  ready 
removal  of  the  halogen,  and  its  walls  must  he  constructed 
of  material  capable  of  withstanding  the  action  of  halogens 
and  haloid  salts.  5.  N(  metallic  particles  should  be 
t  between  the  poles.  C.  All  the  parts 
of  the  apparatus  must  he  constructed  of  fire-resisting 
material, 

conditions  are  partially  fulfilhd  by  Grabau's  appa- 
ratus (ISS'.I),  and  also  by  an  apparatus  described  by  the 
author  in  1891.  The  whole  of  the  difficulties  have  only 
been  surmounted,  however,  by  the  construction  of  the 
Apparatus  shown  in   Figs.   1.  and  2.      It   consists  of    two 

Fig.  1. 


Cooling  Watjbb  Inflow. 

communicating  vessels,  of  which  one,  the  kathode  space  K, 
is  of  iron  ;  the  other,  the  anode  space,  is  of  chamotte.  A 
jacket  is  furnished  for  the  anode  a,  by  means  of  which  no 
chlorine  can  reach  the  kathode,  and  the  outside  of  which  is 
out  of  contact  with  the  melt  and  with  the  strongly  reducing 
alkali  metals.  The  employment  of  a  tubular  kathode  for 
the  collection  and  discharge  of  the  metal  is  also  possible,  on 
the  inner  side  only  of  which  the  metal  can  be  deposited,  as 
the  outer  side  does  not  as  a  rule  come  into  contact  with 
electrolytes.  The  two  vessels  are  bound  together  by  a 
hollow  metallic  band  R  and  two  clamps  Z  above  and  below 
it ;  a  stream  of  water  passed  through  the  hollow  band, 
locally   solidifies   the  melt,  which   effects    the  luting.     The 


flange  between  the  vessel  A  and  tin-  bund  I!  is  pacl 
,   winch   acts   as   a   dampei   in   order    to   i 
cracking,     \    tube    ('    serves    to   lead   off    the    halogen. 
Dropping  the   salt  directly  into  the  ipt  to 

can  a  the  latter  to  erack ;  the  — . 1 1  r   is  therefore  intri 
in  small  lumps  through  8,  the  bottom   "I   which  i-  ...vend 
witii  a  layer  "f  asbestos. 

Fig.  •_•. 


The  current  density  at  the  kathode  should  be  about  5,000 
amperes  per  square  metre.  An  advantage  of  the  new 
apparatus  is  that  with  a  current  density  remaining  constant 
at  the  kathode,  the  current  density  at  the  anode  may  be 
reduced,  which  means  a  great  saving  of  energy. 

The  electrolytic  preparation  of  the  alkaline-earth  metals 
presents  many  more  difficulties  than  that  of  the  alkali 
metals.  The  mixtures  of  salts  melt  only  at  a  red  heat,  and 
the  metals  themselves  at  still  higher  temperatures.  The 
melting  point  of  barium,  for  example,  is  near  to  that  of 
iron :  then  follows  strontium,  calcium  having  the  lowest 
melting  point  of  the  three 

A  current  density  at  the  kathode  of  1,000,000  amperes 
per  square  metre  is  necessary.      Fig.  3.  shows  an  improved 

Fig.  3. 


apparatus  for  this  purpose.  A  wrought-rron  crucible  T 
serw- for  the  decomposition  vessel:  a  U-^aP^.  P'«ce  °i 
sheet  iron  is  inserted  into  it  at  0,  and  below  this  pros  K 
which  serve  as   kathode,  are  screwed  into  the  walls  of  the 

v   2 
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\  --■■!.  The  size  of  the  pins  is  so  regulated  that  during  the 
electrolysis  there  shall  be  a  current   density  of  one  ampere 

per  square  mm.  of  exposed  surface.  A  strong  bar  of  carbon 
A  -iTves  for  the  anode,  or  a  bundle  of  thin  rods  or  plates  of 
the  same  material ;  a  tube  C  is  furnished  to  lead  off  the 
halogen. 

The  modus  operandi  is  as  follows  :  — The  fused  haloid 
salts  of  the  alkaline-earth  metals  are  poured  into  a  cold 
crucible,  the  heated  bar  of  carbon  immediately  dipped  into 
the  melt,  and  connected  with  the  current.  The  walls  of  the 
crucible  are  covered  with  a  erust  of  the  solidified  melt, 
"which  isolates  them  completely ;  this  is  therefore  main- 
tained during  the  operation  by  cooling  either  by  air  or  by 
water.  The  crust  is  only  quickly  re-melted  at  the  kathode. 
The  resistance  of  the  melt  must  be  great  enough  that  the 
current  causes  a  sufficiently  strong  heating  to  keep  the 
electrolyte  molten.  In  consequence  of  the  great  current 
density  at  the  kathode,  this  is  heated  far  above  the 
surrounding  temperature.  The  metal  here  deposited  may 
agglomerate  to  a  molten  mass,  which  falls  or  rises,  and 
finally  solidifies  under  I*.  The  great  current  density  causes 
much  of  the  metal  to  be  swept  into  the  anode  space,  where, 
naturally,  it  is  oxidised  ;  a  portion  of  the  metal,  after  drop- 
ping from  the  kathode,  is  a'so  dissolved  by  the  haloid  salts, 
forming  basic  compounds.  The  highest  yield  of  metal 
realised  is  20  per  cent,  of  the  theoretical ;  this,  however, 
shows  a  great  advance,  for  with  the  arrangements  at  hand 
heretofore  only  a  5  per  cent,  yield  is  attainable. — A.  K.  L. 


this  battery  may  be  replaced  by  immersing  amalgamated 
zinc  or  one  of  the  alloys  given  in  Bng.  Pat.  22,956,  1893, 
in  dilute  sulphuric,  hydrochloric,  or  nitric  acid. — G.  H.  K. 


PATENTS. 


New  or  Improved  Treatment  of  Hydrocarbons  (or  of 
Analogous  Substances  Composed  mainly  of  Hydrogen 
and  Carbon)  to  Decompose  them  and  Obtain  Various 
Products.  W.  J.Wisse  and  A.  Schneller,  The  Hague, 
Holland.     Eng.  Pat.  21,343,  November  23,  1892. 

According  to  this  invention,  hydrocarbon  oils,  such  as 
kerosiue  oil  or  its  residue,  are  split  up  electrically  in  a  closed 
iron  vessel  in  which  are  immersed  electrodes  supplied 
with  electrical  energy  of  high  electromotive  force — 
about  30,000  volts — from  an  alternating  current  trans- 
former, or  high  potential  continuous  currents  may  be 
employed  ;  the  oil  undergoing  decomposition  with  deposition 
of  carbon,  which  it  is  proposed  to  collect  for  the  manu- 
facture of  lampblack  by  subsiding  or  filtration.  Other 
products  are  collected  from  the  oil  so  treated,  some  better 
adapted  for  lubricating  purposes  than  the  original  oil ; 
these,  as  well  as  the  vapours  escaping  from  the  vessel, 
containing  anthracene  and  other  products,  may  be 
collected  and  separated  by  distillation.  The  inventor  pro- 
poses to  treat  resin,  tar,  bitumen,  vegetable  oils,  fats, 
alcohols,  &c,  to  obtain  lampblack  and  by  -  products 
analogous  to  those  obtained  in  the  treatment  of  mineral  oil. 

—J.  C.  K. 


New  or  Improved  Galvanic  Batteries.  C.  A.  J.  H. 
Schroeder  and  H.  E.  E.  Schroeder,  England.  Eng.  Pat. 
23,101b,  December  15,  1892. 

Each  cell  of  these  primary  batteries  consists  of  a  chamber 
divided  by  a  porous  partition  into  two  compartments,  each 
supplied  by  two  tubes  with  different  mixtures  of  gases. 
Each  compartment  contains  two  platinum  -  conductors, 
which,  on  being  heated  and  brought  into  contact  with  each 
other,  cause  a  chemical  combination  of  the  gases  in  the 
different  compartments,  and  generate  an  electric  current. 
The  porous  partition  may  be  replaced  by  a  flat  porous  pot 
filled  with  a  conductive  liquid,  such  as  dilute  sulphuric  acid, 
&c.  In  battery  No.  2  the  outward  application  of  heat  is 
employed,  and  two  single  gases  are  used  instead  of  two  gas 
mixtures.  The  galvanic  action  in  battery  Xo.  3  depends  on 
one  liquid  being  an  electro-positive  element  dissolved  in  a 
conductive  liquid,  and  the  other  an  electro-negative  element 
also  dissolved  in  a  conductive  liquid.  To  dissolve  these 
substances  an  alteration  of  temperature  is  required  in  some 
cases,  and  a  high  pressure  in  others.     The  positive  liquid  in 


Improvements  in  Electric  Smelting  and  in  Furnaces  there- 
for. R.  Niewerth,  Berlin,  Germany.  Eng.  Pat.  23.77::, 
December  24,  1892. 

These  improvements  relate  tc  the  construction  of  an  air- 
tight electric  furnace,  with  electrodes  passing  through 
stuffing  boxes  at  the  top  of  the  furnace,  the  cathede  being 
at  the  bottom,  and  shown  as  a  flooring  to  be  in  contact  with 
the  metal  to  be  smelted,  for  which  arrangement  advantages 
are  set  forth. 

The  smelting  is  proposed  to  be  effected  by  an  electric 
arc  or  arcs  out  of  contact  with  air,  to  avoid  oxidation, 
which  is  said  to  render  electric  smelting  expensive.  Inlet 
and  outlet  pipes  are  provided  for  gases,  with  a  hopper  with 
water  or  other  seal  at  the  top  of  the  furnace  to  supply  fresh 
material.  In  the  case  of  removing  carbon  from  aluminium 
and  iron,  it  is  proposed  to  conduct  the  operation  in  the 
presence  of  hydrogen,  which  will  remove  the  carbon  as 
hydrocarbon  gases,  and  assist  the  action  of  fusion. 

When  smelting  copper,  it  is  proposed  to  introduce  carbon 
monoxide  into  the  furnace  to  avoid  oxidation,  and  if  oxides 
are  present  as  impurities  reducing  gases  are  admitted. 

—J.  C.  K. 


Improvements   in   Electrolytic   Apparatus.      E.    Andreoli, 
Brixton,  Surrey.     Eng.  Pat.  1661,  January  25,  1893. 

This  invention  (relating  to  further  improvements  on  ling. 
Pat.  18,597,  1891)  refers  to  the  employment  of  what  is 
termed  a  conducting  diaphragm,  constituting  a  cathode,  but 
only  taking  a  small  proportion  of  the  whole  current  passing 
through  the  electrolyte,  which  is  mainly  carried  by  a 
separate  cathode,  between  which  and  the  anode  the 
diaphragm  is  placed.  This  diaphragm  is  constructed  of 
gauze  and  granular  conducting  material,  which  is  protected 
from  corrosion  by  the  slight  electrolytic  action  taking  place 
upon  it  while  the  electrolysing  current  is  passing,  aud  when 
disconnected  from  that  source  of  supply,  to  attain  the  same 
object,  it  may  be  joined  up  with  a  primary  or  secondary 
batter}'  in  the  same  manner. 

Apparatus  is  described  for  the  electrolytic  production  of 
chlorine  and  caustic  soda,  employing  an  anode  of  carbon  and 
a  cathode  of  iron;  circulating  and  cooling  the  electrolyte, 
and  decomposing  hypochlorites  in  the  anode  compartments 
by  acids  or  salts,  being  also  referred  to.— J.  C.  R. 


A  New  Galvanic  Battery.  C.  A.  J.  H.  Schroeder  and 
H.  E.  R.  Schroeder,  Balham,  Surrey.  Eng.  Pat.  2241, 
February  1,  1893. 

A  bolt  of  slate,  porcelain,  agate,  or  other  suitable  material 
is  provided  at  each  end  with  threads,  lubricated  with  black 
lead  ;  on  one  end  of  the  bolt  is  screwed  a  nut  of  the  same 
or  of  either  of  the  above-mentioned  materials.  The  bolt  is 
then  reversed  in  position,  and  an  amalgamated  zinc  plate  is 
threaded  on  it.  This  is  followed  by  a  plate  of  vulcanite,  slate, 
or  other  suitable  insulating  material,  which  in  its  turn  is 
followed  by  a  carbon  plate,  a  zinc  plate,  an  insulator,  and  so 
on  alternately  until  the  last  plate  is  in  position,  when  they 
are  firmly  pressed  together,  and  held  in  place  by  a  second 
nut  screwed  on  the  other  end  of  the  bolt.  The  complete 
battery  cell  when  in  use  is  placed  in  a  suitable  receptacle  of 
such  shape  that  the  cell  fits  closely  in  one  direction,  while  a 
free  space  is  preferably  left  at  each  side  in  the  other.  If  the 
battery  is  required  for  continued  action  a  reservoir  is 
attached  to  it.  The  solution  used  may  consist  of  any 
suitable  exciting  liquid,  such  as  bichromate  of  potash,  or 
that  described  in  Eng.  Pat.  23,101,  1892.— G.  11.  R. 
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.1    Manufacture  of  Pharmaceutic    Preparations,  for  Vte 
particularly    in    Cam  I      "<"i  and  f 

t  Moon  .  Blai  khealb,  Kenl 

I  ml--  Pal   2884,  l 

This  invention  r. il  production  of  weak  solutions 

of  iron,  for  pi  ons,  by  placing  electrodes 

.   in   which  arc   made,  in    an 

ilt.  thereby 
obtaining  bj  electrolysis  oxides  and  carbonates  in  solntiou, 
which  nun  be  under  pressure  of  carbon  dioxid 
within  the  vessel,  or  separately  treated  with  thai 
form  berated  chalybeate  water.  An  apparatus  is  shown  in 
which  the  cathode  of  iron  forms  the  lower  part  of  the 
containing  vessel,  and  an  iron  pipe  the  anode,  which  also 
lution,  as  in  :i  seltxogene,  and 
oanberene*  irbon  dioxid  itedinaglass 

top  of  the  iron  cathode.     Glycerin 
in-  solution  to  prevent   oxidation  of  the 
neutral  salt  of  iron,  and  to  reduee  its  astringent  properties 
for  int.  od  where  oarbon  dioxide  !-  applied  direct 

to  the  electrolyte,  common  salt  may  be  dispensed  with. 

— J.  C.  B. 


I  moron  merits  in    S  or  Elements. 

\     Bough  and   0.   March,  London.      Bng.    Pat   878*, 
February  80,  '.  - 

to  tliis  improvement  the  lead  peroxide  plates 

mdary  batteries  are  formed  by  filling  the  support 

with  lead  oxide  mixed  in  a  dry  state  with   some  suitable 

salt.     The  supports  are  of  lead  or  lead  alloy,  either 

form  of  grids,  or  of   troughs   or  channels,  and   are 

constructed  in  such  a  way  as  to  yield  without  injury  or 

distortion  to  I  >n  of  the  active  material  which  takes 

luring  formation. — G.  H.  B. 


Improvements  in  the  Preparation  ofCarbo 
Electrolytic  Operations.  E.  H.  Liveing, 
Pat.  8743,  February  -J".  is93. 

1'iiK  object  of  this  invention  is  the  removal 

lydroearbons  from  the  retort  carbon, 

is  used  as  an  electrode,  so  as  to  obviate  the 

rise   from   their   presence.     This   is 

2  the   carbon   to  a   high  temperature 

atmosphere  of  chlorine  pis. — G.  H.  B. 


ii  Electrodes  for 
London.      ring. 

of  the  undecom- 
before  the  latter 
ions  which 
effected  by  suh- 
in  a  current   or 


Improvements  in   the    Construction  of  Carbon    Electrodes. 
[■'..  H.   Liveing,   London.    Ens.  Pat,  3744,  February  20, 

With  the  object  of  overcoming  the  difficulties  occasioned 
by  the  •  of  the  chiorides  of  sodium  and  potassium, 

the  inventor  makes   t!  :  arrangement  : — Broken 

lion  are  placed  on  a  sieve,  grid,  or 
or  other  non-conducting  material. 
Electrical  communication  is  made  with  the  anode  chamber, 
which  is  closed  at  the  top  by  means  of  carbon  rods  or 
protected  metallic  conductors  passing  through  stuffing  boxes 
in  its  cover,  and  making  contact  with  the  carbon  on  the 
grid  :  and  as  the  carbon  rods  will  also  waste  at  their  ends 
they  are  made  to  slide  through  the  sturting  boxes  by  means 
of  a  spring  or  weights.  The  number  of  rods  neeessarv  for  a 
cell  will  be  determined  by  the  amount  of  current  required. 

— G.  H.  B. 


rated  walls  provided  with 

median  vertical  line,  and   three  horizontal  < 
Die  pnsil  ' 

other  lo.  in,  ma  ol  any  suit  mat,  iial  n 

in  holes  in  them,  and  proji  ud  them,  maintaining 

them  '.  distance  apart,     <  i.  II.  B 


Improve  mi  nis  in  the  Construction  of  Plates  for  Accumulators 
S  eondary    Batteries.      W.    P.   Thompson,  London. 
From  I. a  Societe  Electric  Phoebus,  Paris,  France.     KV*. 
Pat  4360,  February  28,  1893. 

iRorao  to  this  improved  method  of  construction  the 
plates  are  east  with  two  or  more  grated  faces  held  apart, 
and  rendered  solid  by  means  of  cross  pieces,  which  are  also 
cast  at  the  same  time  with  the  plates,  forming  a  grate, 
which,  it  is  claimed,  possesses  great  mechanical  solidity. 
The  plate,  formed  preferably  of  antimoniated  lead,  presents, 


Impno;,,:.  I     ctric  Accumulators.    F.  W.  Ellermann, 

Vienna,  Austria,      ling.  l'at.  B9S2,  May   I.  1 

\     ordino  to  this  improvement  the  activ 

(preferably  oxides    of   lead,  such   as  litharge  or  peroxide  of 
had  i  i-  ai  inparatively  thick  layer,  the  individual 

particles  ol  which  are  com 

the  resistance ;  while  for  the 
purpose  of  avoiding  too  rapid  a  discharge  a  finely-divided 
rolytically  inert  body  is  added  to  the  mass.  The 
mpound  added  is  the  sulphate,  which  becomes 
reduced,  and  thus  mercury  becomes  disseminated  through 
the  mass.  The  improved  actiie  mass  i-  composed  as 
follows  : — 

For  the  positive  mass  : 

Parts 

Ic  ol  lead too 

Sulphate  of  sodium 10 

Sulphate  of  magnesium :, 



For  tin-  negative  mass  : 

Parts 

Lithane 100 

Sulphate  of  sodium Pi 

Sulphate  of  magnesium 

Sulphate  of  mercury 

— g.  ii.  i:. 


Improvements  in  the  Manufacture  of  Ammonia.  Sodium 
Hydroxide,  and  Chlorine  ami  in  Apparatus  therefor. 
('.  Kellner.  Vienna.     Bng.  l'at.  13,732,  July  II.  1893. 

See  under  VII.,  page  152. 


Apparatus   tor  the  Electrolytic  Production  of  Bleaching 
Liquid.     I  .  Kellner,  Vienna,  Austria.     Eng.  Pat.  13,1 

July  14.  :  - 

Tins  apparatus  relates  to  a  plan  of  constructing  electrolytic 
apparatus  for  the  production  of  hypochlorite  of  soda  from  a 
solution  of  common  salt,  by  arranging  a  series  of  electrodes 
in  a  containing  tank  in  such  manner  that  their  opposite 
act  as  different  electrodes,  but  all  contained  in  the  same 
electrolyte,  which  circulates  round  their  ends,  taking  a  zig- 
zag  spaces  left  for  the  purpose  at  the  end  of  each 

alternate  electrode.  The  electrolyte  is  supposed  to  undergo 
electrolysis  on  the  opposite  side  of  each  electrode  rather 
than  travel  by  way  of  the  passage  of  electrolyte  around  the 
ends  of  the  electrodes  from  one  extreme  plate  to  the  other, 
to  which,  only,  terminal  connection  is  made.  Where  carbon 
is  used  as  electrodes,  it  is  proposed  to  introduce  a  filter  of 
glass  wool  between  the  decomposing  apparatus  and  bleaching 
reservoir. — J.  C.  R. 


Improvements  in  the    Method  of  and  Apparatus  for   I 
trically  Heating  or    Working   Metal  or  other  Materials 
ciijiahle  oj    Momentarily  Withstanding   the   Heat   oj    an 
Electric    Arc.       W.     P.    Thompson,    Liverpool.       From 
(  .    L.    (  orliu.    Detroit,  State   of   Michigan,  I'.S.A.     Kng. 
Pat.  18,990,  October  10,  18 
This   invention  consists      essentially     in    acting    upon   the 
electric   arc   produced    between    electrodes    by    an    electro- 
magnet in  such  manner  as  to  attract  or  repel  the  arc.  a 
cause   it   to   plav  upon   a    larger   area  of  the   material  I 
heated,  than  if  permitted  to  concentrate   its   heat  upon  one 
point,  it  bein;:  rapidly  moved    from  one  point    to  anotli- 
the   influence    of  the  magnet,  whereby  an    arc  of  greater 
power  may  be  used  than  if  it  were  stationary,  and  a  corre- 
spondinnlv  sweater  effect  produced.     Apparatus  is  described 
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and  shown  for  carrying  oat  this  method,  which  is  said  to  be 
applicable  for  heatiDg  other  materials  thai)  metals,  such  as 
giassy  fictile,  or  other  silicious  or  boraoioos  compounds  in 
which  it  mar  be  desired  to  produce  incipient  fusion. 

—J.  C.  R. 

Improvements  in  Apparatus  for  the  E  lee  trolyticai  Decom- 
position of  Salt  Solutions.  C.  Kellner,  Vienna,  Austria. 
Eng.  Pat.  19,542,  October  17,  1893. 
This  apparatus  is  for  bleaching  paper  pulp  or  textile 
fabrics,  and  is  termed  a  bleaching  block.  A  number  of 
plates  are  bound  together,  but  insulated  from  each  other, 
so  as  to  act  as  electrodes  in  series,  terminal  connection  being 
made  to  the  end  plates  only.  These  blocks  are  immersed 
in  the  solution  to  be  electrolysed,  as  common  salt,  for  the 
production  of  hypochlorite  of  soda,  and  are  shown  for  use 
in  an  ordinary  rag  engine  containing  paper  pulp,  and  for 
bleaching  textile  fabrics.  For  the  surfaces  of  the  plates 
making  up  the  block,  the  anode  surface  is  of  platinum  foil, 
and  the  other,  or  cathode  side,  amalgamated  with  mercury, 
the  plates  being  of  sheet  copper,  tombac,  or  phosphor  bronze. 
The  apparatus  being  worked  in  the  presence  of  the  material 
to  be  bleached,  which  passes  between  the  plates,  economy  is 
claimed. — J.  C.  K. 

Production  of  Ozone  and  Luminosity  by  Electrical  Means. 
E.  Andreoli,  Brixton,  Surrey.  Eng.  Pat.  21,707,  Novem- 
ber 14,  1893. 

This  invention  relates  to  the  production  of  ozone  and 
luminosity,  by  placing  in  a  vacuum  tube  of  glass,  or  other 
dielectric  vessels,  an  electrode  consisting  of  a  carbon  fila- 
ment or  a  metallic  wire  or  wires  radiating  towards  the  inner 
side  of  the  glass  tubes ;  and  outside  the  tube,  and  in 
proximity  to  it,  is  fixed  the  other  electrode,  having  points 
directed  towards  the  centre  of  the  tube.  These  electrodes 
being  connected  up  with  a  RhumkorfE  coil  or  high  frequency 
transformer,  as  soon  as  the  current  passes  the  inside  of  the 
tube  becomes  luminous ;  at  the  same  time  on  each  of  the 
points  of  the  electrodes  the  characteristic  glow  of  the  silent 
discharge  appears,  and  is  accompanied  by  a  strong  smell 
of  ozone.  It  may  be  understood  (although  not  stated) 
that  the  apparatus  is  worked  in  atmospheric  air  or  oxygen. 
Eng.  Pats,  are  referred  to:  17,426  of  1891,  9631  of  1892,  and 
21,794  of  1892  ;  this  Journal,  1893,  452.— J.  C.  R. 


Improvements  relating  to  Storage  Batteries.  E.  P.  Usher, 
Massachusetts,  U.S.A.  Eng.  Pat.  22,311,  November  21, 
1893. 

The  inventor  describes  an  improved  battery  plate  con- 
structed  of  a  frame  having  upright  bars  or  anr>  vertically 
grooved  in  their  outer  faces,  and  formed  with  edgewise 
flanges  extending  into  the  space  between  the  bars,  in  com- 
bination with  non-conducting  separators  in  contact  with  the 
opposite  faces  of  the  frame,  and  with  a  filling  of  material 
adapted  to  become  active  in  the  spaces.  The  plates  and 
interposed  separators  are  set  in  a  shallow  body  of  cement 
or  gum,  the  several  plates  being  supported  at  a  slight 
distance  above  the  bottom  of  the  vessel  containing  the 
gum.— G.  H.  R. 

Improvements  in  Storage  Batteries.     E.  P.  Usher,  Massa- 
chusetts, U.S.A.     Eng.  Pat.  22,312,  Xovember  21, 1893. 

Ix  this  battery  the  plates  are  formed  of  lead  sheets 
separated  by  sheets  of  wood,  earthenware,  or  any  equivalent 
porous  substance,  and  rest  in  spaces  or  end  pieces  provided 
with  a  slot  their  whole  length  to  receive  the  edge  of  the 
lead  sheet,  and  preferably  having  the  sides  which  come 
against  the  surface  of  the  separator  sheet  fluted  or  corru- 
gated, which  allows  of  the  circulation  of  the  acid.  The  cell 
is  built  up  of  several  of  these  sets,  and  when  put  together 
the  entire  cell  is  placed  in  a  shallow  pan  tilled  to  the  depth 
of  a  quarter  or  a  third  of  an  inch  with  hot,  liquid  gum, 
which  sets  hard  when  cold.  The  several  chambers  between 
the  separators  which  contain  the  lead  plates  are  tille-1  with 
lead  oxide— G.  H.  K. 


Improvements  in  the  Manufacture  of  Incandescent  Bodies 
for  Incandescent  Gas  Lighting.     R.  Langhans,  Berlin, 
Germany.     Eng.  Pat.  22,396,  Xovember  22,  1893. 
See  under  II.,  page  141. 


Improvements  in  Disinfecting.  E.  Hermite,  E.  J.Paterson, 
;md  C.  F.  Cooper,  London.  Eng.  Pat.  18,370,  Decem- 
ber 16,  1893. 

See  under  XVIII.  (C),  page  170. 


XII.-FATS,   OILS.  AND  SOAP 

MANUFACTURE. 

Valuation  of  Tallow  by  Determination  of  the  Solidification 
Point  of  its  Patty  Acids.  F.  Wolfbauer.  Mitth.  k.  k. 
Tech.  Gewerbe-Museums  in  T.Vien,  1894,  57. 

See  under  XXIII.,  page  181. 


PATENTS. 


An  Improved  Furnace  Pan  and  Concentrator  for  the 
Boiling  of  Fish  Livers  and  the  like.  C.  B.  Lothetington 
and  I.  Spencer,  Hull.  Eng.  Pat.  23,542,  December  21, 
1892. 

Descriptions  and  drawings  are  given  of  a  closed,  flat- 
bottomed  pan  with  sloping  sides,  and  fitted  with  an  agitator. 
An  outlet  pipe  carries  off  the  noxious  vapours  evolved. 
This  outlet  pipe  is  connected  (outside  the  pan)  with  a  pipe 
with  rose,  through  which  water  may  be  admitted  in  sprays, 
which  condenses  part  of  the  vapours  en  route  to  the  fire- 
place, whilst  the  rest  are  drawn  to  the  ash-pit  and  the  fire, 
and  thus  consumed.  A  suitable  drain  pipe  passing  vertically 
downwards  to  the  drains,  carries  away  any  condensed  water, 
&c,  collecting  in  the  lower  part  of  the  pipe  from  pan  to 
fireplace,  as  it  forms  an  elbow  in  bending  round  and 
proceeding  horizontally  to  the  grate  of  the  fireplace. 

— K.  E.  M. 

Improvements  in  and  connected  with  thi  Separation  of 
Cholesterin  and  Fatty  Acids  from  Woo!  Fats.  L.  Krause 
and  J.  Maver,  Wittenberg.  '  Eng.  Pat.  20,639,  Novem- 
ber 1, 1S93. 

The  cholesterin  and  fatty  acids  contained  in  raw  wool- 
grease  are  separated  by  distillation,  for  which  purpose 
superheated  steam  or  better  still,  direct  heat  is  applied. 
The  distillation  is  continued  until  the  distillate,  consisting  of 
a  yellow  granular  mass  composed  chiefly  of  fatty  acids, 
begins  to  show  a  brown  tint.  The  residuum  is  a  black- 
brown  product,  consisting  mainly  of  cholesterin. — K.  E.  M. 


XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(.A.)— PIGMENTS,  PAINTS. 

PATENTS. 

An  Improved  or  New  Manufacture  of  Black  Lead.    R.  Rip- 
ley, Liverpool.    Eng.  Pat.  23,206,  December  16,  1892. 

To  obviate  the  necessity  for  the  large  amount  of  friction 
required  to  give  a  polish  to  black  lead  when  used  in  the 
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ordinary  way,  the  inventor  prepares  a  kind  of  paint  oon- 
ig  of  black  lead,  boeawax>  and  turpentine  in  varying 
proportions,  of  which  the  following  may  be  taken  u  the 
average  i  pari  of  wax,  9  of  turpentine,  and  94  of 
plumbago.  Hie  turpentine  is  replaceable  by  petroleum 
spuit.  and  the  beeswax  bj  any  other  wax  which  will  give  a 
similar  polish,     I .  II.  1.. 


Improvements  in  Apparatus  employed  in  the  Manufacture 
o)  White  Lead.  3.  V.  Walton,  Bollihope,  uear  Darling- 
ton.    Eng.  Pat.  -ii  16,  February  11,  18 

This  patent  refers  to  the  manufacture  of  while  loud  by  the 
Dutch  method,  and  has  for  its  c  i  duceto  a  mini  muni 

the  handling  of  the  product  durii  I  the  different 

3868  involved.  The  stack  i- a  brick  building  contain- 
ing tiers  of  t>  :iU  girders  of  .(.-section,  the  flanges  of  which 
act  both  as  rails  for  the  passage  of  the  loading  and  unload- 
ing tracks,  and  also  as  supports  for  the  perforated  grids  on 
which  the  pots  of  lead  and  acid  stand.  The  webs  of  the 
girders  are  of  Buch  a  height,  that  they  project  above  the 
pots  when  in  situ,  bo  that  on  them  may  be  laid  a  I 
flooring  boards  to  earn-  the  tan.  tin  the  outside  of  the 
building, corresponding  with  each  pair  of  girders  is  provided 
a  hinged  platform  supported  by  movable  brackets,  which, 
when  erected,  forms  a  continuation  of  the  rails  for  the 
These  trucks  are  provided  underneath  with  hooks 
and  lift  r,  80  that   they  may  carry  the  grids  to  their 

appointed  place,  drop  them,  and  return  to  the  outside 
platform,  there  to  receive  a  fresh  grid  and  pots  raised  from 
the  ground  by  B  crane.  Doors  are  provided  to  close  the 
different  apertures,  as  well  as  skylights,  Bight-boles,  venti- 
lators. &0.  tin  completion  of  the  reaction,  the  stack  is 
uncharged  in  a  similar  manner,  the  white  lead  removed 
from  the  pots  and  taken  to  the  grinding  mills  and  treated 
as  usual.  The  drying  stove  consists  of  a  building  somewhat 
similar  in  design  to  the  stack,  having  tiers  of  angle  irons  or 
0  the  sides  to  cany  the  trays;  on  the  floor  is  laid 
a  line  of  rails  for  a  truck,  which  has  a  platform  raised  by  a 
long  screw,  so  that  the  trays,  when  placid  on  the  truck,  may 
he  made  to  coincide  with  any  of  the  different  shelves.  In 
the  drawings  i-  Bhown  a  stove  of  two  storeys,  each  with  its 
line  of  rails,  and  two  trucks  of  different  heights  are  provided 
i  he  one  has  not  sufficient  lift  to  reach  every  shelf. 

— F.  H.  L. 


I  in  Apparatus  employed  in  the  Manufacture 
of  While  Lead.  J.  V.  Walton,  Darlington.  Eng.  Pat. 
It",. To:'..  September  5,  189;!.  (Compare  preceding 
abstract.) 

Tins  patent  is  the  complement  of  the  preceding  one,  also 
1  for  its  object  the  avoidance  of  manual  labour  during 
the  processes  of  grinding  and  packing  the  white  lead  made 
by  the  Hutch  method.  The  white  lead  is  transferred  from 
the  converting  pots  by  means  of  suitable  tools  to  boxes 
fixed  on  the  floor  of  tipping  trucks,  which  are  run  into 
the  grinding  shed.  This  is  as  far  a-  possible  an  air-tight 
building,  lighted  from  the  sides  and  top  and  provided  with 
a  ventilating  fan.  The  truck  is  tipped  by  gear  actuated 
from  outside  the  building  over  the  mouth  of  a  hopper, 
into  whiob  water  is  sprayed,  communicating  with  the  grind- 
ing rollers.  After  grinding  and  drying,  the  material  is 
emptied  into  boxes  fixed  on  exactly  similar  trucks  and  run 
into  the  packing  room.  This  resembles  the  grinding 
being  air-tight  and  having  its  fan,  and  the  trucks  are 
tipped  as  before  over  a  hopper  fitted  with  a  regulating 
slide,  also  worked  from  the  outside.  Doors  are  provided 
at  opposite  sides,  through  which  the  trucks  carrying  the 
cask-  are  introduced  anil  withdrawn.  While  charging,  the 
cask  is  lifted  off  the  truck  by  a  counter-weighted  lever  and 
io  which  a  revolving  toothed  wheel  gives  a  rapid 
■■n  of  blows  go  applied  as  to  lift  it  up  and  let  it  drop 
20  or  30  times  per  minute,  whereby  the  white  had  is 
thoroughly  consolidated  without  havinir  recourse  to  the 
hand  labour  usually  employed  in  packing. 1".  H.  L. 


Improvement*  in  the  Mauufactit  .1  h, 

Mean     i/  •/"  in   .ii.ii  Manufacture.     II.  \\\ 

Hemingway,    London,     Eng,    Pat,   4001,    L'ebruarj    23, 

l\   the  ordinary  processes   for  the  manufacture  of  oxide 

t.eiian  red,"  &o.)  the  crude  ferrous  sutp! 

round  to  powd  furnaoing,  which   results  in   it-, 

\    overheated   ami    consequently   spoilt    in 

colour.     To  avoid  this, the  inventor,  after  evaporating  down 

the   copperas    liquor,    east-    the    sulphate    in  -alar 

blocks  of  a  size  and  Bbape  corresponding  with  the  retorts  in 

which   it    is   ignited.     A    convenient    size    is    12    inches    in 

diameter  and    I   inches    thick,  and    they  may  advantageously 

le  i  ;i-t  round  a  hook-  or  eye-ended  metal  bar  to  aid  in  their 

manipulation.    The  furnace  for  burning  them  consists  of  a 

number  of  vertical  chambi  rs,  the  ftlh  n  being  tilled 

with  the  blocks,  while  the  furnace  gases  circulate  in  the 

other-.  The  former  ale  provided  with  a  lid  at  the  top  to 
introduce  the  Bulphate,  and  a  hinged  door  at  the  bottom  to 
allow  the  finished  oxide  to  fall  through  on  to  harrows  or 
other  receptacles  when  opened.  This  device  renders  tin- 
process  continuous  and  do  no.  the  cooling  of  the 
furnace,  to  which  the  usual  conduits  for  the  removal  of  the 
acid  fumes  ai.  attached  near  the  top  of  each  of  the  vertical 
retorts. — F.  II.  L. 


Improvements  in  ami  relating  tn  the  Manufacture  "f  Paints, 
Sulphuric  ami  Sulphurous  Acid  from  Proto-smphate  of 
Iron.  M.  N.  D'Andria,  Stretford,  Lancaster.  Eng,  1'at. 
4:; 48,  February  28,  1893. 

The  ferrous  sulphate  is  heated  in  retorts  in  the  usual  manner, 
the  evolved  gases  being  made  to  pass  into  a  sulphuric  e 
chamber  'which  ia  at  work  in  the  ordinary  way.  The 
anhydrous  sulphuric  acid  is  at  once  absorbed  by  the  chamber 
acid,  strengthening  it,  and  thus  materially  reducing  the  cost 
of  the  subsequent  concentration.  As  an  alternative  arrange- 
ment, the  pipes  leading  from  the  retorts  may  he  made  to 
condense  the  sulphuric  acid,  and  the  remaining  sulphurous 
oxide  either  led  into  the  chamber  to  be  oxidised  a-  before 
by  the  nitrous  gas  or  used  for  the  manufacture  of  sulphurous 
acid  or  sulphites. — F.  II.  I. 


An  Improved  Paint.  E.  Edwards,  London.  From  .1.  W. 
Overton,  Louisville,  V.S.A.  Eng.  Pat.  9825,  May  If,, 
1893. 

Tin-  paint,  which  is  said  to  be  specially  suitable  for  paint- 
ing ships'  bottoms,  being  unaffected  by  salt  water,  is 
prepared  by  grinding  rutile  (titanium  dioxide)  with  coal-tar, 
bitumen,  "  or  other  hydrocarbon  of  the  like  kind."  Any 
other  compound  of  titanium  may  be  used  if  preferred,  and 
the  proportions  may  vary  from  equal  parts  to  3',  parts  of 
the  pigment  to  one  of  the  vehicle. — F.  H.  L. 


Improvements  in  the  Manufacture  of  White  Lead.  E. 
Waller,  Xew  York.  Eng.  Pat.  22,294,  November  21, 
1893. 

In  is  patent  refers  to  improvements  in  the  use  of  ammonium 
acetate  for  decomposing  litharge,  massicot,  or  native  lead 
carbonate.  The  ore  containing  lead  in  the  latter  form  is 
heated  in  a  still  with  a  10  per  cent,  solution  of  ammonium 
acetate,  about  40  gallons  being  employed  for  every  100  lb. 
of  lead  in  the  material  io  be  treated.  The  evolved  vapi 
are  condensed  and  form  a  solution  of  ammonium  carbonate, 
which  is  added  to  the  contents  of  the  still  after  the  insoluble 
substances  have  been  filtered  off.  A  precipitate  of  white 
lead  is  thus  obtained,  and  the  supernatant  liquid,  consisting 
of  ammonium  acetate,  may  be  used  over  again  with  the  next 
batch  of  ore.  The  precipitation  should  be  carried  cut  at  a 
high  temperature,  so  that  the  product  may  be  as  tine  as 
po-sible.  If  the  ore  contain  copper  or  silver,  metallic  lead 
should  be  added  in  quantity  sufficient  to  replace  them,  and 
they  may  be  recovered  from  the  filter  sludge. — F.  II.  L. 
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(£.)— BESIXS,  VARNISHES. 

PATENTS. 

Improvements  in  or  relating  to  Compounds  of  "  Blown  " 
or  Aerated  Oils  icith  Pyroxylin.  I.  S.  Fairfax,  London. 
From  \V.  P.  Field,  Mi'lbura,  New  Jersey.  U.S.A.  Eng. 
Pa*.  3469,  February  16,  1893. 

Bt  combining  a  blown  non-drying  oil,  containing  un- 
saturated fatty  acids,  with  pyroxylin  or  nitrocellulose  a 
compound  is  produced,  which  is  proof  against  the  action  of 
water  and  atmosphere.  It  is  suitable  as  a  coating  for 
textile  fabrics,  paper,  and  leather,  also  useful  as  an 
insulating  material.  Drying  oils  or  those  belonging  to  the 
linseed  oil  group  are  not  suitable  for  this  purpose,  whilst 
those  belonging  to  the  cotton-seed  oil  and  olive  oil  group 
are  well  adapted.  The  blown  oil  is  prepared  by  aerating  a 
suitable  oil  at  a  temperature  of  about  200°  C.  until  it  has 
obtained  the  required  degree  of  viscosity.  Before  mixing 
the  pyroxylin  with  the  oil  the  nitrocellulose  is  dissolved  in 
a  liquid,  which  is  also  a  solvent  for  the  oil,  and  for  this 
purpose  a  mixture  of  amylacetate  and  benzine  (petroleum 
spirit)  is  recommended. — K.  E.  M. 


Improvements  in  and  connected  icith  Varnishing  in  Colours. 
J.  Perl,  Berlin,  Germanv.  Eng.  Pat.  21,455,  November  10, 
1893. 

Thk  articles  to  be  varnished,  metal,  bone,  celluloid,  &c, 
arc  coated  in  the  usual  manner  with  colourless  varnish, 
thoroughly  dried,  and  then  coloured.  The  colouring  bath 
consists  of  a  solution  of  a  vegetable,  aniline,  or  alizarin 
colouring  matter  in  a  strong  alcohol,  e.g.,  methyl,  ethyl,  or 
amyl  alcohol,  or  in  ethyl  acetate,  amyl  acetate,  or  acetone. 
In  this  solution  the  articles  are  momentarily  immersed, 
freed  from  excess  of  liquid  by  shaking  or  by  centrifugal 
action,  and  finally  dried  at  a  gentle  heat. — R.  B.  B. 


4.  1  kilo,  of  best  glue  is  dissolved  at  a  moderate  heat  in 
H  kilos,  of  water,  and  thickened  to  the  consistency  of 
syrup.  100  grms.  of  thick  turpentine  and  5  grms.  of  car- 
bolic acid  are  carefully  stirred  in  whilst  hot.  The  mixture 
is  poured  into  flat  tin  pans  and  allowed  to  cool,  then  cut  into 
pieces  and  dried  in  the  air.  The  cement  is  made  liquid  with 
a  little  vinegar  aud  applied  to  the  joint  with  a  brush.  The 
two  ends  of  the  joint  are  then  placed  together  and  pressed 
between  two  iron  plates  heated  to  about  30°  C. 

5.  Gutta-percha  is  dissolved  in  a  mixture  of  5  kilos, 
of  carbon  bisulphide  and  lj  kilos  of  turpentine  oil  until 
the  resulting  mass  has  the  consistency  of  porridge.  The 
surfaces  of  the  joint  must  be  freed  from  grease  before  this 
cement  is  applied  and  the  joint  kept  under  pressure  until 
the  cement  is  dry. 

6.  250  parts  of  gold  size,  60  parts  of  isinglass,  and  60 
parts  of  gum  arabic  are  boiled  in  a  water-bath  until  a 
homogeneous  mixture  is  formed  ;  5  parts  of  Venetian  tur- 
pentine, 6  parts  of  turpentine  oil,  and  10  parts  of  spirits  of 
wine  are  then  added.  The  joint,  after  cementing,  is  pressed 
between  hot  plates  and  allowed  to  get  quite  cold  before  the 
pressure  is  removed. — R.  B.  P. 


XIY -TANNING.  LEATHER,  GLUE,  AND 
SIZE. 

Glycerin  as  an  Agent  for  Softening  Leather.     Papier 
Zeit.  1893,  18,  2280. 

Gltcf.rix  imparts  considerable  suppleness  to  leather,  but 
soon  sweats  out  in  damp  air.  To  fix  it  in  the  leather,  it 
should  first  be  incorporated  with  four  times  its  weight  of 
the  buttery  mass  made  by  dissolving  beef  fat  in  warm  cod- 
oil.  Another  method  of  rendering  the  glycerin  a  permanent 
constituent  of  the  leather  is  to  incorporate  it  with  a  small 
proportion  of  white  of  egg  ;  this  mixture  may  be  applied 
alone  or  may  be  followed  by  the  above  described  glycerin- 
oil.  A  solution  of  dextrin  may  be  substituted  for  white  of 
egg  if  this  latter  be  too  costly.  By  dissolving  a  tan-stuff 
in  glycerin  and  mixing  it  with  cod-oil  and  fat,  a  valuable 
stuffing  for  leather  may  be  obtained. — A.  G.  B. 


Cements  for  Leather  Belling.     Papier  Zeit.  18,  2618. 

Thf  following  are  given  as  suitable  cements  for  making 
joints  in  leather  driving  belts  — 

1.  Equal  parts  of  good  hide  glue  and  American  isinglass, 
softened  in  water  for  ten  hours,  and  then  boiled  with  pure 
tannin  until  the  whole  mass  is  sticky.  The  surfaces  of  the 
joint  should  be  roughened  and  the  cement  applied  hot. 

2.  1  kilo,  of  finely-shredded  gutta-percha  digested  over 
a  water-bath  with  10  kilos,  of  benzol  until  quite  dissolved, 
when  2  kilos,  of  linseed-oil  varnish  are  stirred  in. 

3.  lj  kilos,  of  finely-shredded  india-rubber  is  completely 
dissolved  in  10  kilos,  of  carbon  bisulphide  by  heating. 
Whilst  hot  1  kilo,  of  shellac  and  I  kilo,  of  turpentine  is 
added,  and  the  solution  heated  until  the  two  latter  ingre- 
dients are  also  dissolved. 


PATENTS. 


A  Process  for  Clarifying  or  Decolourising  Tannic 
Extracts.  A.  and  H.  Sinan,  Nantes,  France.  Eng.  Pat. 
22,480,  December  7,  1892. 

Blood  or  other  gelatinous  or  albuminous  matter  (1  litre)  is 
mixed  with  bicarbonate  of  soda  (1  kilo.)  and  water  (^  litre) 
and  the  mixture  boiled  by  injecting  steam  for  one  hour. 
This  liquor  is  poured  into  the  ooze  (20° — 30°  B.)  through 
a  sieve,  and  mixed  therewith  by  the  arms  of  a  rotating 
shaft.  The  ooze,  which  need  not  be  heated,  is  allowed  to 
stand  until  the  colouring  matters  have  been  carried  to  the 
bottom. 

The   product   thus    obtained   is   said   to    satisfy   all   the 
requirements  of  the  tanning  process. — A.  G.  B. 


An  Improved  Process  to  make  Leather  Soft,  Durable,  and 
Waterproof.  W.  Becker,  Loudon.  Eng.  Pat.  4274, 
February  27,  1893. 

The  tanned  hide  is  shaved  to  the  required  substance  and 
slicked  on  the  grain  until  every  appearance  of  this  "be- 
comes unvisible."  The  hide  is  then  dried,  stretched  in  a 
frame  with  the  aid  of  a  stretcher  (moon)  until  the  hide  is 
thoroughly  soft.  A  second  slicking  on  the  grain  follows, 
and  the  same  side  is  covered  with  train  oil  (free  from  resin) 
and  laid  on  the  table.  The  flesh  is  now  scoured  and 
greased  with  a  solution  of  one-half  degras,  one-quarter 
tallow,  and  one-quarter  train  oil,  previously  boiled  and 
allowed  to  stand  lor  a  few  days.  The  hide  is  next  air-dried 
and  worked  with  the  slicker,  at  first  as  usual,  but  after- 
wards with  a  sharp  slicker  in  such  a  manner  that  the  top 
of  the  two  strata  of  grain  is  "  abstracted  "  by  the  slicker 
and  the  underlying  stratum  left  intact.  After  the  grain 
is  split  it  is  blackened.  The  black  constitutes  one  of  the 
claims,  and  is  prepared  by  soaking  old  iron  in  young  beer 
or  sediment  of  beer  for  about  four  weeks  ;  this  solution  is 
applied  to  the  hide  after  it  has  received  a  coat  of  logwood 
extract.  Train  oil,  applied  6oftlv,  serves  to  fix  the  black, 
and  the  hide  is  now  dried.  It  is  next  laid  on  a  blanket  and 
rubbed  with  a  "  solution  of  100  parts  of  vaseline  oil  and  30 
parts  of  ceresin  mixed  with  a  quarter  of  an  ounce  of  nigrosin," 
boiled  together  into  an  embrocation.  Ironing,  slicking,  and 
glassing  of  the  grain  finish  the  process,  except  that  a  gloss 
is  imparted  to  the  grain  by  applying  a  size  made  by  boiling 
a  gallon  of  vinegar  with  half  a  pound  of  glue  mixed  with  a 
quarter  of  an  ounce  of  nigrosm,  and  allowing  it  to  coo! 
and  stiffen. 

The  above  is  for  shoe  leather ;  saddlery  leather  is  similarly 
treated,  save  that  tallow  is  applied  after  the  blacking. 

—A.  G.  B. 
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XV  -MANURES,  Etc. 

PATEN  I'. 

Juarovemmts  in  »r  relating  to  ''"'  Treatment  of  Fish  and 
Fish  Offal,  and  in  Apparatus  therefor.  1  I  W  Stanley, 
London.  Bog.  Pat.  \p ,205,  September  IS,  1893. 
I'm.  Bab  or  flab  offal,  with  the  addition  of  water,  is  placed 
in  drama  provided  with  air-tighl  lids,  and  these  are  placed 
in  a  tank  of  water   provided  with  a  steam  coil.     The  fish  is 

then  boiled  until  the  flesh  easily  separates   from  the  1 -. 

and  tin'  mixture  of  oil  and  water  is  Ihen  drained  from  it. 
The.  oil  is  separated  from  the  aqueous  extract  by  an 
elaborate  system  of  settling  tanks  and  the  aqueous  extract 
precipitated  by  chemical  means. 

!'Ih-  solid  matter,  consisting  of  flesh  and  bone,  after 
expressing  all  the  water  and  oil  from  it.  is  mixed  with  water 
and  transferred  to  a  beating  machine,  the  resulting 
mixture  being  passed  through  sieves.  The  bones  in  this 
wai  are  separated  from  the  fibrous  matter,  which  is  after- 
wards retained  by  passing  over  strainers,  and  can  thou  be 
dried  uint  used  lor  agricultural  purposes  or  otherwise.  The 
aqneons  extract  is  mixed  with  that  obtained  in  the  first 
process,  and  the  whole  is  precipitated  by  chemical  means, 
the  resulting  precipitate  being  removed  from  the  water  by 
■  series  of  settling  tanks.  This  precipitate  is  eollected 
and  dried,  and  is  said  to  constitute  a  valuable  manure. 

—J.  (■    \Y. 


XVI.-SUGAR,  STARCH.  GUM.  Etc. 

i  'oust  of  the  Birotation  of  Glucose  {Dextrose).   15.  Tollens. 
Her.  1«93,  26,  1799- 

lit.,  iivmi-  (Bull.  Soc.  Cbim.  [8],  9—10,  401,511)  attri- 
butes the  SO-called  bi-rotation  exhibited  by  freshly-prepared 
aqueous  solutions  of  glucose  (dextrose')  to  the  formation  of 
a  hydrate  in  solution,  which  gradually  dissociates  until  at 
the  end  of  24  hours  the  solution  contains  the  anhydrous 
sugar  giving  the  normal  rotation  ;  the  author  has  also 
arrived  at  similar  conclusions.  It  has  already  been  shown 
(this  Journal,  1893,  9441  that  when  sugars  which  exhibit 
bi-rotntion  in  aqueous  solution  are  examined  in  very  dilute 
ammonia,  the  normal  rotatory  powers  are  at  once  observed. 
When  anhydrous  gincose  is  dissolved  in  aqueous  ammonia 
and  in  water  an  absorption  of  heat  (depression  in  tempera- 
ture ~  is  soon  afterwards  observed;  in  the  case  of  water, 
however,  this  is  followed  by  an  evolution  of  heat  (rise  of 
temperature),  due,  apparently,  to  the  union  of  the  water 
and  the  sugar.  No  such  subsequent  rise  of  temperature  is, 
however,  observed  in  the  case  of  ammonia.  The  conclusion 
therefore  that  the  hi-rotating  sugar  is  gincose  hydrate 
appears  to  be  justified. — A.  R.  L. 


The  Soda- Baryta  Process.     Vivien      Zeits.  Zuckcrinil. 
Bohmen,  1893,  18,  70. 

In  order  to  render  the  juice  neutral  during  diffusion,  1  kilo, 
i  is  added  for  1,000  kilos,  of  roots.  The  juice  is 
heated  to  S5  and  1  kilo,  of  crystallised  baryta  is  added  to 
1  cm.  of  it.  The  precipitate  when  dry  amounts  to  8—16 
grins,  per  hi.  and  contains  20 — 28  per  cent,  of  barium 
sulphate,  15 — 2o  per  cent,  of  barium  as  carbonate  and  salt 
of  organic  acids,  and  30—40  per  cent,  of  organic  sub- 
stances ;  the  remaining  portion  consists  of  lime,  iron,  and 
alumina.  This  precipitate  contains  0"8 — 0-4  per  cent,  of 
the  organic  substances  contained  in  the  juice. 

The  juice  obtained  by  this  process  is  not  raised  in  purity 
after  the  second  saturation  as  is  that  obtained  hv  the 
ordinarv  process,  and  it  has  a  lower  salt  quotient  than  the 
latter.— A.  R.  L. 


Estimation   of  the    Quantity   and  Purity  »i    !/,/. 
calculated  <•»  the  Beetroots,  obtained   m  the  Manufacture 
'■  Sugar.      1.    blaous.     Zeits.  Znckerind. 

Bohmen,  1898, 18,  5—8. 

Tin  anl  ii   Russian  fai  torj .     He 

Bhows  that  during  a  single  campaign  there  was  obtained 
from  105,431  kilos,  ol  beetroots,  10,170  kilos.,  or  15-34  per 
cent.,  of  massi  cnite  of  all  grades  ,  thai  it  first,  Becond,  third, 
and  fourth  products  and  clairce,  The  mean  composition  of 
these massecuites  was  as  follows:  i polari- 

sation, and  89" 4  eoefflcii  at  of  purity,  -A.  K.  1.. 


Use   of  Sulphurous    Arid    in    Sugar   Manufacture.     K. 
1898,  No.  i  ;  through  Zeits.  Znckerind. 
B  >:i  hi  m,  1893,  18,  67— 68 

TltK    author    states    that     Sulphurous    acid    bleaches    certain 

colouring  matters,  but  by  no  means  all,  and  the  decolorising 

power  is  often  overrated,  as  the  original  colour  often  returns 
on  exposure  to  air. 

A-  Drenckmann  has  shown  (Zeits.  Znckerind.  Bdhmen, 
...  422,),  carbonic  acid  exerts  a  greater  purifying  effect 
On  the  juice  during  the  last  saturation  than  sulphurous 
acid  does. 

An  alkalinity  of  0-05— 0'06  is  readily  reduced  to  0-03, 
by  saturation  with  carbonic  acid ;  if  however,  it  is  carried 
beyond  that  point  the  juice  darkens.  An  alkalinity  of  O'O] 
cannot  be  reduced  by  sulphurous  acid  because  the  normal 
sulphites  have  an  alkaline  reaction,  and  an  excess  of 
sulphurous  acid  causes  inversion. 

Employing  triple-effect  apparatus  with  juice  of  an 
alkalinity  of  0  01,  sulphurous  acid  also  causes  chemical 
changes,  and  the  evaporating  apparatus  must  be  cleaned 
with  soda  and  hydrochloric  acid  every  week,  whereas  work- 
ing with  carbonic  acid  this  operation  is  only  needful  once 
during  the  whole  campaign. 

The  author  is  of  opinion  that  the  disuse  of  animal  char- 
coal is  productive  of  less  massecuite  and  more  molasses, 
and  that  the  same  effect  is  produced  by  the  use  of  sul- 
phurous acid. — A.  K.  I.. 


Use  of  Sulphurous  Acid  in  Diffusion.  Mittleman.  Zeits. 
Znckerind.  Bohmen,  1893, 18, 66  (see  also  this  Journal, 
1893,  4.'.6'). 

The  uses  of  sulphurous  acid  or  of  acid  calcium  sulphite  in 
the  proportion  of  500  grms.  of  these  substances  to  10  q.  of 
roots  causes  the  immediate  precipitation  of  albumin  and 
other  organic  substances,  the  lixiviation  is  effected  more 
readily,  and  the  extracted  slices  keep  better  without 
losing  their  nutritive  value.  Sulphurous  acid  when  added 
to  the  warm  juice  protects  it  from  undergoing  the  lactic 
fermentation.  Aulard  found,  however,  that  although 
sulphurous  acid  exerted  a  purifying  influence  on  the  juice, 
it  caused  it  to  froth. — A.  R.  L. 


Estimation  of  the  Amount  of  Sugar  Lost  during  the  Boiling 
of  the  Juice.  J.  Felcinann  and  F.  Herles.  Zeits. 
Zuckerind.  Bohmen,  1893,18,  16—21. 

Tut:  loss  of  sugar  due  to  decomposition  during  the  boiling 
of  the  juice  may  be  arrived  at  by  systematically  testing  the 
juice  and  massecuite.  For  example,  a  thin  juice  gave  on 
analysis: — Poi.  10-5  percent.,  and  Bulphated  soluble  ash 

0-31  per  cent. :  whence  ;-r—  =  33'87.  After  boiling  to  con- 
r  0"3l 

centrated  juice,  it  gave  Pol.  46-3  per  cent,  sulpbated 
soluble  ash  1*38  per  cent.,  or  a  ratio  of  '  =  33- 5.1.  The 
massecuite  gave  Pol.  87  •  5  per  cent.,  sulphated  soluble  ash 
2-67  per  cent.,  or  *;-',"=  32-77.  It  therefore  follows  that 
by  evaporating  the  thin  juice  to  concentrated  juice  33  87  — 
33-55  =  0-32  part  of  sugar  was  deeoiuposed,  therefore 
(33-87  :  0-32  =  100:.r)  0-94  per  cent.  Supposing  the 
thin  juice  to  have  been  derived  from  beetroots  containing 
12  ■  3  per  cent,  of  sugar,  the  loss  of  sugar  on  the  roots  would 
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amount  to  O'll  per  cent.  Iu  a  similar  way,  by  the  con- 
version of  the  concentrated  juice  into  inasseeuite,  83-55  — 
82-77  =  0-78  =  2-8  percent.,  orU-28  per  cent,  on  the  roots. 
The  total  loss  of  sugar  by  evaporating  and  boiling,  calculated 
on  the  roots,  is  therefore  0-11+0-28  =  0-39  per  cent. 

—A.  B.  L. 


Purification  of  the  Juice  in  Triple-  Effect  Apparatus. 
Mittlemann.  Zeits.  Zuckeriud.  Bohmen,  1893,  18, 
66—67. 

The  author  has  observed  that  in  proportion  as  the  evapo- 
rating apparatus  becomes  coated  with  deposits,  the  alkalinity 
of  the  juice  sinks  and  its  purity  increases.  In  support  of 
this  a  table  is  given  showing  the  results  of  15  consecutive 
days'  work,  commencing  from  the  day  on  which  the 
apparatus  was  cleaned.  At  the  end  of  the  15th  day, 
although  the  purity  quotient  of  the  juice  was  94,  as  against 
90  on  the  first  day,  the  juice  was  darker  in  colour. 

Bouvier  remarked  that  the  deposits  in  question  consisted 
mostly  of  calcium  salts  ;  the  harmful  influence  of  these  on 
the  effect  of  the  evaporating  apparatus  can  be  overcome  Ha 
follows : — In  the  last  member  of  the  evaporating  apparatus 
there  are  placed  iron  shavings  which  have  been  previously 
dipped  in  milk  of  lime  and  then  treated  with  carbonic  acid. 
The  presence  of  these  incnisted  shavings  induces  the 
separation  of  calcium  salts  up  to  a  certain  point,  when  they 
are  removed  and  replaced  by  fresh  ones. — A.  K.  L. 


Defecation  of  Diffusion  Juice  with  Pulverised  Slaked 
Lime.  Mittlemann.  Sucr.  Beige,  1893,  Xos.  14  and  15  ; 
through  Zeits.  Zuckeriud.  Bohmen,  1893,  18,  64—66. 
Tnr.  use  of  slaked  lime  for  defecating  the  juice  has  the 
advantage  over  the  employment  of  milk  of  lime,  that  it 
dilutes  the  juice  to  a  less  extent,  thus: — To  120  litres  of 
juice  there  was  added  16-8  litres  of  milk  of  lime  containing 
16-06  litres  of  water,  whilst  by  employing  4-07  kilos,  of 
slaked  lime  containing  15  per  cent,  of  water,  the  added 
water  amounted  only  to  0' 61  kilo.,  or  15 '45  kilos,  less  than 
iu  the  case  previously  cited.  The  juice  appears  to  have 
equal  purity  as  wh;n  milk  of  lime  is  used.  Indeed,  during 
the  last  campaign  results  have  been  obtained  which  have 
only  seldom  been  reached.  It  is  said  that  pulverised  lime 
is  injurious  to  the  health  of  the  workmen,  but  this  objec- 
tion does  not  apply  to  slaked  lime  containing  15  per  cent. 
of    water.      Before   adding   the   slaked   lime   the  juice  is 


warmed  to  84° — 85°  C.  In  the  course  of  the  discussion 
Vivien  agreed  with  the  author  as  to  the  advantages  of 
employing  slaked  lime  for  defecating  the  juice,  and  as  a 
matter  of  fact  Dervan  and  Ibled  had  patented  a  similar 
in  1871,  Mauoury  said  that  both  caustic  and 
slaked  lime  had  been  in  use  for  10  years  in  40  sugar  factories 
in  Germany,  Austria,  and  Russia.  Bouvier  recommended 
introducing  the  lime  into  the  juice  immediately  after  it  had 
been  slaked  in  baskets.  Dissolution  occurs  iu  two  minutes, 
and  when  a  certain  amount  of  fat  is  also  added  no  scum  is 
formed.  Xo  great  rise  of  temperature  accompanies  the 
dissolution  of  the  lime.  Saturation  can  be  commenced  at 
the  expiration  of  five  minutes.  The  once  saturated  juice 
is  boiled  energetically  with  addition  of  lime  and  then 
saturated  a  second  time,  the  following  being  some  of  the 
results  obtained  i  — 


— - 

Salt  Quotients. 

After  second  saturation 

','fi'J       24-84  i    £3-13 
3T60       31-53 

19-JO 
27-38 

22-51 
28-24 

8-66        7-2B 

s-l> 

?•« 

5'73 

—A.  R.  h. 


Continuous  "First  Saturation,"  Avoiding  the  Loss  of 
Carbonic  Acid.  T.  Franc.  Zeits.  Zuckerind.  Bohmen, 
1893, 18,  1—3. 

Since  animal  charcoal  has  fallen  into  disuse  the  most 
vexed  question  with  regard  to  the  purification  of  the  sugar 
juice  is  the  "  first  saturation."  The  saturation  gas  em- 
ployed must  be  as  rich  as  possible  in  carbonic  acid.  On 
this  account  large  lime  kilns  furnished  with  ingenious  heat- 
ing arrangements  have  been  erected.  Endeavours  have 
especially  been  made  on  all  sides  to  prevent  as  far  as  possible 
the  great  losses  of  carbonic  acid  which  are  occasioned  by 
the  use  of  the  existing  forms  of  saturation  apparatus. 
Indeed,  experiments  with  a  gas  containing  26  per  cent,  of 
carbonic  acid  proved  that  9  per  cent,  of  the  saturation  gas  was 
lost  at  the  commencement  of  the  operation  and  19  per  cent. 
at  the  end.  The  present  invention  was  devised  to  obviate 
this  loss,  and  the  author  points  out  that  not  only  is  the 
latter  object  attained,  but  the  work  is  expedited. 
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The  "flnl  saturation"   is  divided  into  two 
(J   i    I  continuous  preliminary  saturation  with   the  original 
ni     (.  i   Phe  employment  of  the  gas  which  escapes  from 
the  Brsl  operation  to  1 1 1 « >  - 1 1  the  pro* 

Presuming  the  presence  of  a  mixer,  the  juice,  after  mixing 
with  lime,  is  led  into  the  three  high  saturatora  \.  B,  C, 
where  it  rises  from  the  first  into  the  second,  and  thence 
into  the  third  vessel,  a  continuous  Bon  of  gas  being  main- 
tained meanwhile.     Both  tin-  inflow  and  thi tflow  pipes 

■refurnished  with  valves.    From  these  preliminary 
rators  the  juice  enters  oi  Dishing  suluratore.    The 

gat  evolved  from  the  preliminary  saturation  passes  tl 
the  pipe  B  into  the  froth  retainer F,  in  the  Brstdivision 
of  which  il  lakes  a  downward  direction,  and  in  the  second 
an  upward  direction,  thereby  destroying  the  Erath,  which  is 
returned  as  juice  by  the  tube  S  to  the  preliminary  satnrator, 
whilst  the  gas  passes  through  the  tube  r  t"  the  finishing 
eaturators.  The  tubeB  is  furnished  with  valves  \,  v,,  \'._.: 
the  tube  r  has  likewise  a  valve  V.,.  The  finishing  Baturator 
has  also  :in  independent  gas  and  juice  delivery  tube,  so  thtit 
when  desired  the  saturation  can  be  conducted  in  the  old 
way.  When,  for  example,  the  preliminary  satnrator  A  is 
being  cleansed  the  inflowvalveis  closed  from  the  mixer,  the 
juice  rim  into  the  finishing  satnrator, and  the  operation  con- 
ducted in  the  old  way.  The  valves  V  and  Va  are  closed, 
whilst  A  is  placed  in  connection  with  the  empty  finishing 
satnrator  No.  1.  by  opening  the  valves  0  and  I',,  and  the 
contents  of  A  forced  into  the  vessel  No.  I.  by  means  of 
I  he  same  applies  to  the  cleansing  of  the  other  two 
itors. — A.  R,  L. 


Filter  for  Diffusion  Juice.     Bonvier.     Zcits.  Zuokerind. 
Bohmen,  1893,  18,  64. 

Thk  author  makes  the  following  remarks  regarding  the 
filtration  of  the  diffusion  juice  after  heating  it  to  80°  C. 
and  precipitating  the  albumin  : — To  assist  filtration  1 — 2 
per  cent,  of  fresh  saturation  sludge  (Jopolsky's  process), 
animal  charcoal  dust  or  pulverised  "Eskarbil"  is  added. 
The    author    has   constructed  a    filter,  the  upper  portion  of 

which  is  furnished  with  a  removable  sheet-iron  retainer, 
having  a  perforated  or  wire-gauze  sieve  which  keeps  back 
the  pulp  and  fragments  of  root  slices.  When  the  perfora- 
tion- become  elogged  the  sieve  is  replaced  bv  another 
similar  one.  The  under  portion  of  the  filter  has  a  double 
bottom,  the  upper  part  of  which  is  perforated.  A-  filtering 
medium  a  layer  of  coarse  sand,  animal  charcoal,  wood 
shavings,  or  the  like,  is  used.  The  apparatus  is  furnished 
with  paddles,  which  prevent  the  deposition  of  the  mud. 
The  filtering  medium  is  washed  with  hot  water.— A.  R,  L. 


Characteristics    of   Glucose  Syrups.      W.  E.   Stone   and 

C.  Dickson.     J.  Anal,  and  Appl.  them.  18'.(3,  7,317. 

See  under  XXIII.,  page  178. 


temperature  ., r  thepasti  does  not  •  95°,  a  precau- 

tion  which  il  is  necessary  to  obsorve,  as  thi  the 

butyllc  organism  are  killed  wheo  heated  foi  rods 

at    93 — ion  .    Other  organisms   are,   howei  yed 

below  95       Fermentation   i-  allowed   to  pi led   al  85°. 

|s  ,|  ,x  ■  the   -larch  liqucfie  i.  and    the 

odour  of  butyl  alcohol  is  apparent.     The  spores  of  Bacillus 

subtilis  are  often  present  in  the  fermenting  liquid,  bnt  these 

no  ill  effect  on  the  butylic  organism,  which  is  anaerobic 

and   grows   iii   the   lower   portion   of  the   liquid,     When, 

however,  the  butyric  organism,  which  :,  is 

at,  the  fermentation  of  G.  butylicum  is  am  Bted 

Pore  cultures  are   now  male  in  sterilised  fairly  acid  beer 

wort    in    vessels    which    admit    of   the    exclusion    of    air: 

fermentation  is  conducted    a'  :'.."i  ,  and  last-  al t  60  hours. 

The  yield  of  butyl  alcohol  is  about  1 — 2  per  cent,  of  the 
flour  employed,  and  the  other  products  are  carbonic  anhy- 
dride and  hydrogen  :  volatile  organic  acids  are  quite  absent, 
which  distinguishes  the  organism  from  the  butyric  ferment. 
The  organism  can  he  precipitated  from  the  liquid  by 
addition  of  ordinary  alcohol,  sufficient  of  this  being  added 
until  the  mixture  contains  "0  per  cent.  ;  after  being  dried 
in  the  air  it  forms  a  brown  powder,  which  is  coloured  blue 
bv  iodine.  In  this  condition  the  bacteria  may  he  kept  for 
six  years  without  losing  their  vitality.  The  organism 
contains  an  enzymt — amylase — which  i-  secreted  upon  the 
outer  surface  of  the  bacteria,  and  which  converts  starch 
into  maltose  and  lextrin  like  the  diastase  of  germinati  d 
grain.  The  granulose  mentioned  above  is  deposited  in  the 
cell  contents  of  the  bacteria. 

The   spores  of   the  organism  retain   their  vitality   in    the 
moist  condition    for  three    mouths  only,  whilst    the  bacteria 
themselves    die    earlier;  the    amylase    then   penetrates 
cells    and    saccharifies    the  granulose.       The    bacteria    arc 
therefore  best  preserved  in  the  dry  condition. 

The  author  then  states  that  he  has  recognised  two  forms 
of  the  organism,  one  which  propagates  in  an  atmosphere 
of  oxygen  under  reduced  pressure — the  "oxygen  form" — 
and  one  which  is  truly  anaerobic— the  "  Clostridium  form." 
The  former  is  not  easily  distinguishable  from  Bacillus  subtilis, 
is  very  mobile,  and  is  coloured  yellowish-brown  by  iodine; 
hence  it  does  not  contain  granulose.  When  the  pressure 
of  oxygen  exceeds  a  certain  limit  the  bacteria  become 
filiform,  and  finally  multiplication  is  arrested. 

The  butylic  fermentation  always  commences  with  a 
period  in  which  the  "oxygen  form"  predominates,  the 
composition  of  the  evolved  gases  being  C(>_, +  1H_..  When 
the  last  trace  of  oxygen  has  disappeared,  the  Clostridium 
form  makes  its  appearance,  the  development  of  hydrogen 
diminishes,  and  that  of  carbonic  anhydride  inctt 
until,  at  the  close  of  the  fermentation,  the  composition 
of  the  evolved  gases  is  .iC'O.,  +  H2.  The  principal  phase  of 
the  fermentation  is  characterised  by  the  abundance  of  the 
"  Clostridium  form."  The  spindles  have  at  one  extremity 
an  ellipsoidal  cavity  which  encloses  a  spore  of  the  same 
shape ;  these  spores  may  be  heated  at  100J  for  some 
seconds  without  being  killed.  The  anaerobic  cultures  of 
the  ferment  are  best  obtaiued  at  a  temperature  of  10  — 15° 
with  solutions  of  glucose  or  starch  in  water,  to  which  0'05 
per  cent,  of  potassium  hydrogen  phosphate  has  been  added. 

^A.  11.  L. 


XYII -BREWING,  WINES,  SPIRITS,  Etc. 

liulyl  Alcoholic  Fermentation,  and   the    Organism  which 

causes  it.     M.    W.   Beverinck.     Kec.   Trav.   Chim.    12 
HI— 153. 

The  organism  supposed  by  Fitz  (lier.  1882,  15,  867)  to  be 
the  ferment  of  normal  butyl  alcohol  was  in  reality  the 
butyric  ferment.  Both  resemble  one  another,  and  belong 
to  a  new  species  of  Granulobacter,  so  called  because  they 
contain  granulose. 

Flu-  true  butylic  organism — Granulobacter  butylicum— 
was  isolated  by  the  author  from  certain  hulled  barley — 
Hord,  um  distichon  nu,lum  and  Rordeumvulgare  himalyense. 
About  20  grms.  of  the  grains  are  ground,  and  the  flour 
made  into  a  paste  with  100  cc.  of  boiling  water,  so  that  the 


The  Glycosides  of  the.  Alcohols.     K.  Fischer.     I?er.  1893 
26,  2400—2412. 

The  only  method  known  at  present  for  the  artificial 
preparation  of  glucosidcs  is  that  devised  by  Michael 
(Comptes  rend.  89,  355),  which  depends  on  the  inter- 
action of  acetochlorhydrose  with  the  alkali  derivatives 
of  phenols.  It  is,  however,  restricted  to  the  latter  com- 
pounds;  and,  on  account  of  its  complexity  and  the  poorness 
of  the  yield  of  product,  it  has  only  been  employed  with 
success  in  a  few  eases.  The  author  tinds  that  when 
hydrosen  chloride  is  passed  into  a  solution  of  glucose  in 
methyl  alcohol  the  methyl  derivative  <  H„<  »„■<  Tl ...  which 
he  proposes  to  call  methyl  glncoside,  is  formed.  It  is  best 
prepared  by  mixing  a  very  concentrated  aqueous  syrup  of 
srlucose  with  a  saturated  solution  of  hydrogen  chloride  in 
methyl   alcohol.     It   is   a   crystalline  compound  having  a 
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sweet  taste;  it   melts   at    165 — lfi6',  and  is  readily  soluble 
in  water.     The  solution  is  dextro-rotatory — 

[«]i.io  •  =  +  157*5  . 
but  it  does  not  reduce  Fehling's  solution. 

The  reaction  above  indicated  seems  to  be  available  for 
all  alcohols  ;  in  the  case  of  glucose  it  has  been  proved  with 
ethyl,  propyl,  aniyl,  isopropyl,  ally),  and  benzyl  alcohols,  as 
alsc  with  ethylene  glycol  and  glycerol.  In  certain  cases  it 
is  rendered  difficult  on  account  of  the  small  solubility  of  the 
in  the  alcohol.  It  may  even  be  employed  for  the 
hydroxy  acids,  a*  was  proved  by  the  preparation  of  lactic 
glucoeide.  When  the  sugar  is  completely  insoluble  in  the 
alcohol,  which  is  the  ease  with  many  compounds  of  the 
aromatic  and  terpene  series,  the  method  cannot  be  employed, 
but  in  such  cases,  in  the  place  of  glucose,  acetochlorhydrosc, 
or  pentacetylglucose,  both  of  which  are  readily  soluble  in 
ether,  benzene,  and  chloroform,  may  be  used.  The  acetyl 
groups  are  here  split  off  by  the  hydrochloric  acid,  and  the 
products  are  those  already  mentioned.  The  author  specu- 
lates upon  the  probable  constitution  of  these  compounds 
and  of  the  sugars  from  which  they  are  derived,  but  no 
definite  conclusions  are  arrived  at.  It  is  interesting  to 
observe  that  he  regards  their  structure  as  analogous  to 
that  of  the  bioses — maltose,  milk  sugar,  &e.  The  Utter 
are  made  up  of  two  hexose  residues,  whilst  the  new  com- 
pounds are  made  up  of  a  hexose  residue  and  a  simple  alkyl 
group. 

The  bioses  are  hydrolysed  by  hydrochloric  acid,  and 
cannot  therefore  be  converted  into  glucoside-like  compounds 
by  the  methods  above  indicated. 

The  new  synthetic  compounds  resemble  the  natural 
glucosides  in  their  properties.  They  are  unattached  by 
by  boiling  alkalis,  Fehling's  solution,  and  phenylhydrazine  ; 
if,  however,  they  be  heated  with  dilute  acid  they  are  readily 
hydrolysed  into  their  components  ;  they  are  likewise 
hydrolysed  by  the  invertase  of  yeast.  Benzylglueoside  and 
ethylrhamnosidc  have  a  bitter  taste;  and  it  would  seem 
possible  that  many  naturally  occurring  bitter  principles 
may  belong  to  this  class  of  compounds. 

Gautier's  so-called  diglueose  (Bull.  Soc.  Chem.  1874  [2] 
22,  145),  which  he  obtained  by  saturating  an  alcoholic 
solution  of  glucose  with  hydrogen  chloride,  is  in  reality 
ethyl  glucoside ;  this  being  so,  the  only  hexabiose  which 
has  up  to  the  present  been  obtained  synthetically,  is  the 
author's  isotnaltose. — A.  R.  L. 


PATENTS. 


Improvements  in  Preserving  Yeast  for  Transport.   .1.  Heron, 
Iiattersea.     Eng.  Tat.  3077,  February  11,  1893. 

The  yeast  is  pressed  and  mixed  with  a  solution  of  glucose 
containing  only  about  10  to  12  per  cent,  of  water,  or  it 
is  submitted  to  more  than  the  ordinary  pressure  so  as  to 
make  it  drier  than  is  customary,  and  mixed  with  a  solution 
of  glucose  of  the  concentration  usually  employed  for 
brewing  purposes.  The  two  are  thoroughly  incorporated, 
and  the  mixture  put  into  moulds  and  left  to  set.  A 
mixture  of  one  part  by  weight  of  ordinary  pressed  yeast 
and  four  parts  by  weight  of  extra  concentrated  glucose  is 
recommended. — J.  G.  W. 


Treating  Brewers'  Spent  Hops,  Wet  and  Dry,  for  the 
Production  of  Fodder  and  Litter.  J.  J.  Adkins,  London. 
Eng.  Pat.  17,268,  September  14,  1893. 

For  use  as  a  substitute  for  ensilage  the  wet  and  fresh 
hops  are  flavoured  with  essences  of  carraway,  coriander, 
and  aniseed,  with  the  addition  of  fenugreek  and  salt.  As  a 
substitute  for  hay  the  hops  are  dried  aud  flavoured  with  the 
same  mixture.     For  use  as  litter  the  hops  are  simply  dried.    ' 

—J.  G.  W. 


XVIIL— CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(4.)— CHEMISTRY  OF  FOODS. 

The  Sterilisation  of  Bread  and  Biscuit  after  Withdrawal 
from  the  Oven.  Balland  and  Masson.  Comptes  rend. 
1893,117,797. 

See  under  XVIII.  B.,  page  169. 


The  Determination   of  Casein  in  Cotes'  Milk.     L.  L. 
Van  Slyke.     .1.  Amer.  Chem.  Soc.  15,  G35. 

See  under  XXIII.,  page  181. 


PATENTS. 


.1  Method  of  and  Apparatus  for  Preserving  Meal, 
i  eals,  and  other  Animal  or  Organic  Substances; 
Destroying  Parasites  and  Vermin,  Extinguishing  Fires, 
and  Disinfecting  Leather,  Fabrics,  arid  the  like. 
J.  Vigerie,  Lille,  France.  Eng.  Pat.  2694,  February  7, 
1893. 

These  several  purposes  are  effected  by  the  use  of  carbon 
dioxide  under  pressure,  obtained  from  a  cylinder  of  the 
liquid  gas,  the  apparatus  for  preserving  substances  con- 
sisting simply  of  a  receptacle  for  those  substances,  into 
which  carbon  dioxide  can  be  forced.  The  apparatus  for 
extinguishing  fires  is  merely  an  arrangement  for  forcing 
carbon  dioxide  gas  into  water,  and,  when  required, 
forcing  out  the  water  thus  impregnated  with  the  gas  by 
I  s   of   the  expansion  taking  place  during   the  change 

from  the  liquid  to  the  gaseous  state. — J.  G.  W. 


An  Improved  Cattle  Food.     G.  Holland,  Glasgow,  Lanark, 

N.B.     From  <;.  Holland,  Altfelde,  Prussia.     Eng.  Pat. 

3526,  February  17,  1893. 

Tins  invention  relates  to  a  cattle  food  prepared  by  mixing 

s  or   treacle    (100    parts)   with   maize,  rice,  wheat, 

rye,  or  bran,  dried  beer  dregs,  or  any  other  feeding  meal 

(100  parts)  in  a  kneading  machine;  the  dough  is  pressed 

into  flat  cakes  and  baked  in  an  oven  or  drying  apparatus, 

after    which  the  cakes  are    ground    and    mixed  in  a    dry 

condition  with  the  ordinary  food.     The  molasses  food  may 

also  be  made  in  a  dry,  loose  state,  the  proportion  of  the 

bran  or  feeding  meal  being  then   100  to  70  ;  the  mass  is 

also  worked  up  with  the  kneading  machine.     After  standing 

for  some  time  the  dough  is  laid  upon  plates  and  baked. 

—  A.  B.  I.. 


Improvements  in  Fluid  Meats  and  the  Process  of 
Manufacturing  Same.  W.  Clark.  Montreal.  Eng.  Pat. 
4486,  March  1,  1893. 

Lean  beef  is  cut  up  into  small  pieces  and  cooked  in  a 
digester  kettle.  When  finished,  the  liquor  is  separated 
from  the  beef  by  straining.  The  beef  is  minced  and 
reduced  to  a  homogeneous  mass  by  passing  through  a  series 
of  perforated  plates,  and  then  mixed  with  the  liquor, 
formerly  separated,  alter  the  latter  has  been  skimmed  to 
remove  all  fat.  To  this  mixture  is  added  10 — 15  per  ceni. 
nf  "essence  of  wheat"  (Eng.  Pat.  4487,  1893;  sec 
succeeding  abstract) ,  and  the  whole  thoroughly  amalgamated. 
This  mixture  is  again  mixed  with  an  equal  quantity  of  a 
gelatinous  extract  of  beef,  obtained  by  boiling  the  sinewr 
and  muscle  in  a  digester  kettle  under  pressure.  It  is 
claimed  that  the  advantages  of  this  combination  of 
ingredients  are  that  the  nutritious  constituents,  which  are 
necessarily  insoluble,  remain  in  suspension  for  a  con- 
siderable time,  while  at  the  same  time  a  rich  natural  beef 
flavour  is  secured  and  ready  digestibility  attained. — J.  G.  W. 
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Improvements  in  Food  Preparations  and  in   theii    Manu 
facturt.     W.  Clark,  Montieal.     Bng.  Pat.  4487, March  I, 
189 
Win  v.  germs  are  soaked  in  water  for  two  hours,  and  the 
solution,  whioh  oontains  the  Boluble  albuminoid!,  drawn  ofl 
This  \~  mixed  with  extract  of  meal  (Eng,  Pat.  i486,  1898; 
see  preceding  abstract) ;  or  il  is  coagulated  underpressure 
and  the  resulting  .-lot  subjected    to   pressure  in  ■    pn  bs, 
and  in  iliis  ,iiv  Btate  incorporated  with  solid  meat-extract, 

—j.  a  w 


Improvement.*  in  the  Treatment  and  Packing  of  Mr, its  or 

tike  drtit  ,'.  s  o/   F I  /  i   Rendering  them  fit  for  Use  for 

I  Rations    <«■    Analogous    uses.      1'.    Pfleiderer, 

London.     From   C.  J.   II-   Warden,  Bengal,  and   W.  A. 

Billings,  Meerut.     Eng.  Pat.  6665,  March  89,  I89a. 

Mim,   from   which  nil     fnt,   skin,  and   bone   have   been 

removed,   is  minced  and  pressed   t"  express  as  much  as 

possible  of  the  juici         !         ikes  thus  produoed  are  dried 

in  a  current  "t    warm,  dry  air.  at  a  temperature  t  ii-iiijr  from 

112    !■'.     Tli''  expressed  juices  are  concentrated  in  a 

vaonum-pan  to  tin-  consistency  of  treacle,  incorporated  with 

igulatcd  albumen,  ami  then  intimately  mixed   with 

the   dried    meat-fibre   ami   formed   into   cakes,  which    are 

ited  at  a  temperature  of  160  — 17"   F.    These  cakes 

ited  with  a  layer  of  ftl   by  plunging  into  a  bath  of 

melted  meat-fat  or  butter,  and  are  packed  by  enclosing  each 

cake  in  paper  impregnated  with  fat,  and  the  whole  in  lead 

or  tin  foil,  which  can  be  soldered  at  the  Beams.    The  whole 

is   enclosed  in  Btrong  parchment   paper,  cemented   at   the 

joints  bj   a  solution  of  gelatin  ami  potassium  bichi 

which   is    afterwards   exposed   to  the   light   to  render    it 

insoluble.— J.  (i.  W. 


(.B.)— SANITARY  CHEMISTRY   A.ND  WATEK 
PURIFICATION. 

The  Sterilisation  of  Bread  and  Biscuit  after  Withdrawal 
from  tin-  Oven.  Balland  ami  Masson.  Comptes  rend. 
■  117,  797—799. 
Tin.  paste  used  in  the  manufacture  of  the  regulation 
military  bread  has  a  mean  acidity  equal  to  0- IS — 0"2  per 
per  cent.,  or  on  the  dry  substance  0*29 — o-.js  per  cent. 
Calculated  as  sulphuric  acid,  the  acidity  of  the  crumb  after 
baking  will  he  approximately  the  same.  The  authors  find 
that  the  combined  effects  of  this  acidity  and  the  temperature 
of  baking  are  generally  sufficient  to  render  the  bread 
.sterile;  only  certain  spores  which  are  resistant  to  elevated 
temperatures,  survive,  and  ultimately,  under  favourable 
conditions,  develop.  In  the  ease  of  bread  manufactured 
with  yeast  the  acidity  is  less,  and  consequently  the  sterilisa- 
tion is  not  assured  to  the  same  degree.  In  all  cases, 
i.  pathogenic  germs,  notably  the  bacillus  of  typhoid 
and  cholera,  which  offer  less  resistance  to  heat,  ought  to  he 
destroyed. — A.  H.  L. 

PATENTS. 

Improvements  in   Filters  for  the  Removal  of  Bacteria  and 
...  from  Water  and  Sewage.     V.  P.  Candy,  Balhani, 
Surrey.'     Eng.  Pat.  1448,  December  9,  1893. 

Tuk  object  of  the  process  is  to  provide  a  permanent  filter 
bed  for  the  retention  of  bacteria  and  germs,  independent  of 
deposition  from  the  impure  water,  the  accumulation  of 
which  is  necessarily  uncertain.  Oxides,  or  better  hydoxides, 
of  iron,  manganese,  or  aluminium,  carbonised  or  calcined 
iron  carbonate,  or  other  suitable  materials,  are  finely 
powdered  and  passed  through  a  sieve  having  about 
60  meshes  to  the  lineal  inch,  and  mixed  with  about  the 
same  hulk  of  wet  sand.  A  layer  of  half  an  inch  or  more  of 
the  mixture  is  placed  on  the  body  of  the  filter  bed. 

It  is  preferable  to  remove  any  suspended  matter  frOJi  the 
water  or  sewage  before  running  on  to  the  above  filter. 
Besides  bacteriological  purity,  increased  chemical  purity  is 
nearly  always  obtained. — X.  H.J.  M. 


Improvements  /»  the  Method  ol  and  Apparat 
Purifying  Water.  A  T.  Walker  Beading, 
Bug.  Pat.  '-'S'17,  Decembei  '.'.  i  i 

I'm  water  first  passes  through  a  Beries  of  upright 
which  in. iv  he  readily  removed  and  replaced.  It  then 
passes  through  pipes  into  a  tank,  from  which  il  overflows 
into  a  second  tank  containing  clean  furnace  or  othei  coke, 
resting  on  perforated  bricks,  under  which  tie 
into  a  third  tank,  from  which  it  overflows  into  a  fourth 
chamber  containing  granulated  "polarite."  After  the 
water  has  passed  downwards  through  the  "polarite,"  it 
enters  a  fifth  chamber,  whence  it  overflows  into  the  sixth 
compartment,  which  i^  also  filled  with  "polarite."  The 
water  is  finally  collected  in  reservoirs  for  distribution.  The 
beds  are  not  less  than  2*5  ft.  deep,  hut  of 
comparatively  small  superficial  area. — X.  II.  .1.  If. 


Improvements  in  Apparatus  for  Filtering  and  Purifying 
Water.  W.  Webster,  Blackheath,  Kent.  Eng.  Pat.  1676, 
December  9,  1893. 

Tin    appal  its  of   a    ve-s,l    containing  black  oxide 

of  iron,  connected  from  below  by  means  of  a  Ion;:,  narrow 
tube  with  a  small  chamber  having  a  perforated  bottom  and 
charged  witli  spongy  platinum.  The  long  connecting  tuhe 
has  a  lateral  branch  terminating  in  a  short  tube  parallel 
to  the  long  tuhe.  The  upper  end  of  the  short  tube  is 
drawn  out  so  a-  to  !  avi  i  small  opening,  whilst  the  lower 
end  is  connected  with  an  inverted  hell-jar,  which  dips  into 
a  small  water  tank  provided  with  a  suitable  electrolysing 
apparatus. 

The  water  first  filters  through  the  iron  oxide,  passes  down 
the  long  tube,  where,  at  the  point  of  junction  with  the  lateral 
tube,  it  carries  down  bubbles  of  air,  air  and  oxygen,  or 
oxygen  alone,  as  may  he  required.  ( in  coming  into  contact 
with  the  spongy  platinum  it  is  sufficiently  charged  with 
oxygen  to  effect  the  oxidation  of  any  organic  matter  which 
may  be  present.— X.  11.  ,T.  M. 


An  Improved  Apparatus  for  Obtaining  Distilled  and 
Sterilised  Water.  J.  Nagd,  Chemnitz,  Germany.  lCng. 
Pat,  20,296,  December  9,  1893. 

Tas  apparatus  consists  of  a  boiler  with  beating  tubes  on 
Field's  system,  an  upcast  tuhe  through  which  the  steam 
passes  into  an  upper  chamber.  This  chamber  is  provided 
with  a  sieve,  through  which  the  partly-condensed  steam 
passes  downwards  through  a  set  of  tubes  surrounding  the 
upcast  tube  and  enclosed  in  a  cylinder  kept  cold  by  running 
water.  At  the  lower  end  of  the  tubes  there  is  a  reservoir 
for  collecting  the  distilled  water.  The  water  used  for 
cooling  may  be  used  for  distillation. 

When  water  is  to  be  merely  boiled,  the  upcast  tube  is 
closed  with  a  valve.  The  pressure  of  the  steam  forces  the 
water  through  a  smaller  tube  into  the  upper  chamber,  from 
which  it  flows  downwards  through  the  sieve  and  the  cooling 
pipes  into  the  collector. — N.  H.  J.  M. 


Process  for   Treating   the  Effluent  from   Electrolytically 

or    Chemically    Purified    Sewage  for  Neutralising    us 

Alkalinity    and    for'  the   Production    of    Bj/l'roducts 

therefrom.     W.  Webster,   Blackheath,  Kent.     Eng.  Pat. 

1675,  December  9,  1893. 

The    effluent    from    the    purified    sewage    is    treated    with 

Portland  cement,   fluxed   lower-grey  chalk   ("soap    ),  or 

caustic  lime  previously  suspended  in  water.    The  amount 

of  substance  required  varies  from  8  grains  to  100  grams  per 

gallon.     In  subsiding,   the  solid  matter  carries  down  the 

fuspended    matter.     The    effluent    .s    then    brought    into 

intimate  contact  with  the  gaseous  products  from  the  burning 

of    Portland    cement,    namely,    sulphurous    and    carbonic 

anhydrides    and    carbonic    oxide.      This    is    effected    by 
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running  the  water  over  a  series  of  shallow  trays  in  a  closed 
vessel,  through  which  the  gases  are  made  to  pass  in  a 
contrary  direction ;  or  else  by  letting  the  water  fall  from 
the  top  of  a  tower,  through  which  the  gases  pass  upwards. 
In  thi-  manner  the  alkalinity  of  the  water  is  neutralised, 
and  any  lime  remaining  in  suspension  precipitated.  The 
precipitates  are  converted  into  cement  bv  burning. 

— N.  H.  J.  M. 


(C.)— DISINFECTANTS. 

Stability  and  Preservation  of  Dilute  Solutions  of  Corrosive 

Sublimate.    L.  Vignon.     Comptes  rend.  1893,  117,  793. 

See  under  XX.,  page  171. 


PATENT. 


Improvements  in    Disinfecting.    E.  Hermite,  E.  J.  Pater- 
and   C.   F.    Cooper,   London.      Eng.   Pat.    18,370, 

December  16,  1S93. 
The  authors  have  already  described  apparatus  for  electro- 
lysing bleaching  liquors  containing  chlorides, the  manufacture 
of  a  liquor  for  disinfecting  and  bleaching  purposes  by 
electrolysis,  the  disinfecting  of  impure  liquids  by  electro- 
lysis in  presence  of  chlorides,  and  apparatus  for  electrolysing 
sewage  (compare  this  Journal,  1887,  120,  321,  and  764). 

By  the  method  now  described,  an  electrolysing  plant,  as 
already  described  (/or.  cit.),  is  provided  with  reservoirs, 
where  water  to  which  chlorides  have  been  added,  or  sea 
water  without  further  addition,  is  electrolysed.  The  water 
is  then  conducted,  as  a  disinfectant,  to  drains,  closets,  and 
other  places  as  required.  The  liquid  need  only  contain 
about  0-1  per  cent,  of  chlorine,  and  its  use  is  therefore  not 
attended  with  any  unpleasant  odour. — N.  H.  J.  M. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Brown  Paper  from  'Wood.     Papier  Zeit.  18,  2653. 
A  wood-pulp  boiler  made  by  G.    Schumann,   of  Zeitz,  is 
described  and  illustrated.     It  is  constructed  of  wrought  iron 
and  lined  with  sheet  copper  to  protect  the  shell   from  the 
action  of  the  organic  acids  from  the  wood. 

The  most  usual  size  is  4-5  metres  long,  by  1-5  metre 
diameter,  and  8  cb.m.  capacity.  Steam  of  6  atmospheres 
pressure  is  used,  and  is  left  on  for  from  8  to  18  hours. 
The  longer  the  steaming,  the  darker  the  colour  of  the 
material  produced.  Water  of  condensation  is  removed  at 
the  bottom,  and  with  it  the  oil  of  turpentine  from  the  wood. 
The  turpentine  is  sometimes  recovered  and  used.  In  order 
to  cool  down  the  boiler  and  wash  the  wood,  the  former  is 
tilled  with  water  and  emptied  two  or  three  times  before  the 
contents  are  removed.  The  lining  is  2-5  and  6  mm.  thick, 
and  is  attached  to  the  iron  shell  by  copper-plated,  or  solid 
copper  rivets ;  at  the  manholes  the  lining  is  flanged  over. 
In  order  to  test  the  tightness  of  the  copper  lining,  holes  are 
pierced  through  the  iron  shell,  and  water  pumped  in,  when, 
if  the  lining  be  not  tight,  water  will  leak  into  the  interior, 
and  thus  indicate  the  leaks. — R.  B.  P. 


PATENTS. 

Coating  or  Covering  Paper  with    Aluminium.     W.  Ibbot- 

son,  London.  Eng.  Pat.  23,603,  December  22,  1892. 
The  surface  of  the  paper  is  coated  with  adhesive  matter, 
and  the  latter  covered  with  laminated  or  powdered  aluminium, 
or  powdered  aluminium  is  mixed  with  adhesive  matter  and 
spread  on  the  surface  of  the  paper  by  brushes  or  any  other 
manner  convenient.  The  claim  is  "  Paper  coated  with 
aluminium." — E.  G.  P.  T. 


Improved  Process  for  Treating  the  Black  Ash    Residuum 

nt  Wood  Pulp  Manufacture.     L.  S.  Langville,  New  York, 
U.S.A.     Eng.  Pat.  18,519,  October  3,  1893. 

This  invention  relates  to  a  process  described  in  Eng.  Pat. 
13,847,  1892  (this  Journal,  1892,  935),  for  the  production 
of  a  carbon  product  obtained  from  the  black  ash  resulting 
as  a  residuum  of  wood  pulp  manufacture. 

By  the  new  process,  the  black  ash  residuum  is  mixed 
with  water  and  caused  to  flow  through  a  trough  with  riffles 
in  its  bottom  at  right  angles  to  the  trough  :  the  carbon, 
being  lighter  than  the  foreign  substances  mixed  with  it, 
floats,  while  the  impurities  sink  and  are  caught  in  the 
riffles.  The  liquor  running  from  the  tank  is  treated  with 
weak  hydrochloric  acid,  and  the  carbon  washed  by  the  aid 
of  steam  heat,  dried,  and  powdered.  It  is  then  well  adapted 
tor  making  electric  light  carbons  and  India  ink,  and  as  an 
ingredient  of  writing  ink,  trunpowder,  paint,  &c. 

— E.  G.  P.  T. 

Improved  Sensitised   Paper   for   Photographic  Purposes. 
A.  Hesekiel,  Berlin.     Eng.  Pat.  20,042,  October  24,  1893. 

Tiif  improved  paper  is  prepared  iu  the  usual  way,  but  of 
sufficient  substance  to  receive  the  impress,  from  rollers  or 
otherwise,  of  a  granular  surface ;  the  object  being  so  to 
break  up  the  surface  of  the  paper  as  to  give  the  printed 
matter  or  photograph  the  appearance  of  line  or  other 
engraving  or  etching  effect. — E.  G.  P.  T. 


XX.-PINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Formation  of  Ozone  at  High  Temperatures.     O.  Brunck. 
Ber.  1893,  26,  1790—1794. 

It  is  a  well-known  fact  that  oxygen  prepared  by  heating 
a  mixture  of  potassium  chloride  and  manganese  dioxide 
has  an  intense  odour  resembling  that  of  chlorine,  and 
statements  as  to  the  amount  of  chlorine  in  oxygen  so 
prepared  are  very  numerous.  If  the  intense  odour  were 
really  due  to  the  production  of  chlorine  in  the  reaction,  the 
residual  mixture  of  salts  should  give  on  extraction  with 
water  an  alkaline  solution  containing  potassium  manganate, 
whereas  experiments  have  convinced  the  author  that  the 
aqueous  extract  is  invariably  neutral  and  colourless.  This 
circumstance,  together  with  the  properties  of  the  gas  of 
rendering  potassium  iodide-starch  paper  blue,  suggested 
that  the  gas  might  contain  ozone,  which  supposition  was 
confirmed.  (Compare  McLeod,  Proc.  Chem.  Soc.  1894, 
and  March  number  of  this  Journal,  under  XX.} 

A  series  of  experiments  led  to  the  result  that  ozonised 
oxygen  can  be  heated  for  a  short  time  not  only  to  the 
decomposition  point  of  potassium  chlorate,  but  also  at  a 
red  heat,  without  destroying  the  ozone.  The  gas  evolved 
from  potassium  chlorate  and  manganese  dioxide  after 
washing  it  with  alkali,  not  only  liberates  iodine  from 
potassium  iodide,  but  also  oxidises  alcohol  to  aldehyde; 
it  loses  its  odour  and  oxidising  properties  when  passed  over 
a  short  layer  of  manganese  dioxide  at  the  ordinary  tem- 
perature. The  active  oxygen  thus  produced  appears  to 
differ  somewhat  from  ordinary  ozone,  thus :  — Its  odour  is 
exactly  that  of  chlorine  ;  it  withstands  a  higher  temperature, 
and  does  not  attack  mercury  nor  organic  substances,  such 
as  caoutchouc,  so  readily  as  ordinary  ozone.  Pure  potassium 
chlorate  yields  no  ozone,  but  the  presence  of  the  least  trace 
of  indifferent  substances,  such  as  silica,  causes  its  formation. 
A  mixture  of  equal  parts  of  potassium  chloride  and  man- 
ganese dioxide  yielded  a  gas  containing  0*3  per  cent,  of 
active  oxygen ;  whilst  when  the  relative  amount  of 
manganese  dioxide  used  was  25  times  that  of  the  chlorate, 
the  gas  contained  1-55  per  cent,  of  active  oxygen.  A 
preliminary  account  is  given  of  experiments,  now  in 
progress,  on  the  behaviour  of  manganese  dioxide  and  other 
oxides  at  high  temperatures. — A.  R.  L. 
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\tk  Collate  (Dermatol).    H.  Causae.    Comptea 

rend.  1898,  117,  9M— 984. 

Bash    bismuth   gallate,  better    ku.>« n   aa   dermatol,   waa 

obtained  by    B.  Fischer  (Pharni.  Zdl.   1891).     The  author 

baj  prepared  it  in  small  yellow  crystals  of  the  composition 

Bi       jIIi  i   by    adding    gallic   aoid    to   a   solution 

coolaining  bismuth  ant]  potassium   nitrates  in   acetic  acid. 

It  i-  insoluble  in  water,  but  dissolves  in  mineral  acids,  and 

Is  \<r\  sensitive  to  the  action  of  light  and  iiir.     Bismuth 

pyrogallol,  C,  1M  '  Bi,  is  obtained  in  a  similar  manner  when 

ollol  i-  substituted  for  gallic  acid. — A.  I!.  I.. 


Stability  mill  Prest  nation  of  Dilute  Solutions  •;/' <  'orrosioe 
Sublimate.      1-.    Vignon.      Comptea   rend.     1898,    117, 

Whxjj  :i  solution  containing  1  grm.  of  mercuric  chloride 
per  litre  is  kept  in  an  open  vessel  at  a  temperature  of 
white  precipitate  forms  au'l  the  litre  of  the 
solution  rapidly  diminishes,  and  consequently  .'No  the 
antiseptic  value;  tin-  same  phenomenon  is  observed  if  the 
solution  la'  kepi  in  a  closed  vessel,  but  the  change  i-  less 
rapid.  The  presence  of  colouring  matters  appears  t" 
retard  the  alteration  of  the  solution,  and  in  this  respect 
indigo  carmine  is  BUperior  to  fuchsin. — A.  B.  1.. 


Some  Decompositions  of  Quinine.   Zd.  H.  Skraup.   Mouatsh. 
Cli'etn.  14,  Il'S — t.->4. 

The  aetion  of  reagents  on  the  trihydriodide  of  quinine, 
ill,  resulting  in  the  elimination  of  iodine,  gave 
.  a  number  of  mixtures  of  bases,  some  of  which 
mixtures  were  considered  to  be  new  compounds  (<;/'■ 
Monatsh.  Chem.  12,  688 ;  this  Journal  1892,268).  Their 
separation  was  a  matter  of  some  difficulty,  and  hence  certain 
of  the  statements  in  the  preceding  paper  require  modifica- 
tion. Two  compounds  pseudoquinine,  ijJI.iN.1 '..  and 
nickme,  (\,1I.A  <  >:.  have,  however,  been  isolated,  and  these 
liases,  together  with  regenerated  quinine,  are  always  formed 
'.ii  varying  quantities  when  the  above  trihydriodide  is  treated 
with  various  reagents.  Nichine  can  be  isolated  by  boiling 
the  nitrate  of  the  base,  C  ,,H  ,IX_I  >._.,  for  some  time  with 
dilute  alcohol.  The  formation  of  nichine,  C19II;,X.,< ).,. 
from  quinine,  •  '.  1 1 _ , X  < ).;,  appears  to  be  accompanied  lo- 
an evolution  of  formaldehyde.  Pseudoquinine  trihydrio- 
dide, like  quiuine  trihydriodide,  yields  with  alcoholic 
potash  a  mixture  of  nichine,  pseudoquinine,  and  quinine, 
so  that  the  two  latter  bases  can  be  mutually  converted 
into  one  another.  Nichine  trihydriodide,  on  the  other 
hand,  when  similarly  treated,  yields  principally  nichine, 
together  with  a  small  quantity  of  a  uew  base,  isonichine, 

,       II     Ml, 

lor  decomposing  the  trihydriodide  of  quiuine  with 
alcoholic  potash,  one  part  of  the  substance  is  heated  for 
rather  more  than  an  hour  with  14  parts  of  a  mixture  of 
equal  weights  of  alcohol  and  water  containing  1*5  parts  of 
potash.  The  solution  is  then  evaporated  to  half  its 
bulk,  and  the  bases  which  separate  are  dissolved  in  7  parts 
of  alcohol  and  0-  7  j  part  of  oxalic  acid  are  added,  when  acid 
nichine  oxalate  separates ;  on  further  evaporation,  acid 
pseudoquinine  oxalate  separates  out,  and  the  mother- 
liquor  contains  quinine.  Nichine,  C,.,H  \  i ':. crystallises 
in  needles  with  211_o  and  melts  at  102  ('.  It  becomes 
anhydrous  at  100°  C,  and  then  melts  at  146  C.  In  a  dilute 
solution  in  presence  of  sulphuric,  nitric,  or  oxalic  acids,  but 
not  of  hydrochloric  acid,  it  shows  a  blue  fluorescence,  and 
_'ives  the  quiuine  reaction  with  chlorine  water  and 
ammonia.     Its  solution  iu  alcohol  is  levo-rotatory — 

[o]D  =  -129-021  . 

t  hi  warming  the  base   with   5   parts   of  hydriodic  acid  of 
sp.  gr.  1-7,  it  is  converted  into  the  compound— 

N.n;:UII  km.p.  22?   | 
which  is  insoluble  in  alkalis.     If  this  compound  be  decom- 
posed with  dilute  alcoholic  potash,  two-thirds  of  the  nichine 
can   be   precipitated   with   oxalic   acid,    whilst  a   new    base, 
isonichine,  (     1I..N.< >..  which  melts  at  209?  C,  and  crystal- 


lises in  scales,  can  be  isolated  from  tl thor-l 

beating   nichine  with    In  pan-   of  hydriodic  acid  of  -p.  gr. 

1*9  it  loses  methyl  group 

'•,.II..N  ".'-HI  ""I    -        C). 

Pseudoquinine,  (     II    '-•  0     mi   I  191    <  .  and  fluom 

like   quinine    in    solution-   containing   nitric,  sulphuric,   or 
Oxalic    and-,    hut     mil     with     hv.l  .id.    audit    also 

give-     the     reaction     Ol     quinine     with    chlorine    water   anil 

ammonia.     hundred  parts  of  alcohol  at  2J   C.  dissolve 

-  i  c,  l    H  . 

The  trihydriodide  is  possibly  identii  al  with  that  of  quinine. 
(See  also  this  Journal,  1898,  707.)— T.  A.  L. 


The  Behaviour  of  the  Calcium  Salt  of  Veratric  Arid  on 
Dry  Distillation.  YV.  Heinisch.  Monatsh.  <  hem.  14, 
455  —  4C1. 

i  k  briefly  summarising  the  results  of  the  investigation,  it 
would  appear  that   the  calcium  a  i-l.  when 

subjected  to  dry  distillation  under  the  conditions  observed, 
gave  the  methyl  ether  of  veratric  acid  and  veratrol  as  chief 
products,  together  with  a  little  guaiacol  and  veratric  acid. 
The  ether  formed  the  largest  proportion.  Only  small 
quantities  of  pyrocatcchol  could  be  detected  in  the  residue. 
In  conuection  herewith  it  may  not  be  inopportune  to  call 
attention  to  the  fact  that  phenol  is  found  in  the  distillate 
when  the  calcium  salt  of  anisic  acid  is  distilled. — T.  A.  L. 


Rhodinol:  the  Chemical  Principle  conjoined  in  ihr  Liquid 
Portion  of  Otto  of  Roses.  P.  Harbier.  L'ompte.s  rend. 
1893,117,  177—178. 

Ei  km:t  has  shown  (this  Journal,  1892,  265)  that  rhodinol, 
CWH18I  l,  is  a  primary  alcohol  containing  two  ethylenic  bonds 
and  giving  valeric  acid  on  oxidation.  It  is  isomeric  with 
licareol  and  geraniol.  Rhodinol  i-  an  oily  liquid  boiling  at 
126'5  under  a  pressure  of  16  mm.,  and  having  a  speci tic 
gravity  at  0  =  0*8956  ;  its  refractive  index  for  A  645  is  ;i  = 
1-465.'S,  and  for  A  =  452" 6  n  —  1'17'J.">,  and  its  specific 
rotatory  power  is  [a] "  =  —2  37'.  Hydrogen  chloride  acts 
on  rhodinol  as  a  dehydrating  agent,  producing  dipentene 
dihydrochloride.  If  rhodinol  be  heated  in  a  sealed  tube 
at  1S0J  with  acetic  anhydride,  the  acetyl  derivative 
<  ,,,11,-iin  ll;ii)  is  formed;  it  is  a  colourless,  mobile  oil 
boiling  at  131  under  a  pressure  of  15  mm.,  and  having  a 
specific  gravity  at  0°  =  0'9214;  its  refractive  indices  are 
n  1-452(5  for  A  =  645,  and  n  =  1-1601  for  A  =  J.52-6. 
\\  hen  the  acetyl  derivative  is  treated  with  alcoholic  potash, 
rhodinol  is  regenerated,  so  that  of  the  two  theoretically, 
possible  stereochemical  formula:,  rhodinol  must  possess  the 
stable  form. — A.  R.  [■■ 


Mercury  Gallatc :  A  New  Antisyphilitic.     Brousse  and 
Gay.     Comptes  rend.  1893, 117,  284—285. 

The  successful  results  obtained  by  numerous  experimenters 
in  the  treatment  of  syphilis  by  mercury  tannate,  suggested 
the  use  of  mercury  gallatc  for  the  same  puqiose.  The 
compound  was  prepared  by  titurating  gallic  acid  (37-<; 
grms.)  and  yellow  mercuric  oxide  (21*6  grins.)  with  water 
(25  cc),  allowing  the  paste  remain  for  two  days,  reducing 
the  dried  mass  to  powder,  and  finally  drying  it  over  con- 
centrated sulphuric  acid.  It  is  of  a  dull  greenish-black 
colour,  and  contains  37  per  cent,  of  mercury.  The  com- 
pound is  administered  in  the  form  of  pills,  which  are  made 
by  kneading  mercury  gallate  (0-05  grm.)  and  extract  of 
cinchona  (0-1  grm. ) ;  the  dose  is  2—4  pills  per  diem.  The 
absorption  is  rapid,  and  mercury  may  be  detected  in  the 
urine  24  hours  after  the  first  dose.  As  a  net  result,  mercury 
gallate  is  found  to  be  a  powerful  antisyphilitic  comparable 
with  mercuric  chloride  or  iodide,  and  having  the  advantage 
over  these  compounds  in  that  the  amonnt  of  mercury  which 
the  therapeutic  dose  contains,  is  not  dangerous. — A.  B.  L. 
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Manufacture  of  Morphine  Sulphate.     J.  Calvert.     J.  Anal, 
and  Appl.  Chem.  1S93.  7,  331—333. 

The  liquid  resulting  from  the  extraction  of  opium  with 
water  is  precipitated  with  an  alkali,  and  the  crude  base  taken 
up  with  dilute  sulphuric  acid,  the  solution  filtered  through 
animal  charcoal,  and  concentrated  to  4*5°  to  0-5"  15., 
after  which  it  is  run  into  the  crystallising  apparatus.  The 
latter  is  a  leaden  tank,  about  six  inches  in  depth,  the  other 
dimensions  being  commensurate  with  the  volume  of  the 
solution  ;  it  is  hinged  on  a  frame,  and  has  an  outlet  with  a 
plug  at  the  lower  end  for  drainage.  "The  solution  is 
stirred  gently  every  few  minutes  until  crystals  commence  to 
form  on  the  surface,  and  then,  carefully  stirring,  when  the 
solution  has  come  to  the  right  temperature,  the  morphine 
sulphate  crystallises  suddenly  into  a  solid  mass."  At  the 
end  of  4S  hours  the  plug  at  the  lower  end  of  the  tank  is 
1  and  the  mother-liquor  is  allowed  to  run  off,  at  first 
slowly,  aud  afterwards,  by  elevating  the  apparatus,  the  last 
of  the  mother-liquor  is  removed.  The  drainage  requires 
several  days.  The  crystals  in  the  apparatus  are  then  cut  up 
into  pieces  of  the  shape  of  bricks  (commencing  at  the  upper 
end),  which  are  placed  on  an  absorbent  and  removed  to  a 
drying  room.  "When  the  bricks  are  dry,  the  colouring 
matter,  which  always  comes  to  the  surface,  is  removed  by 
slicing  off  the  dark  portions.  The  bricks  are  then  cut  into 
slices,  and  the  latter  crumbled  in  the  hands. — A.  It.  L. 


Tin  Melting  Point  of  Cocaine  Hydrochloride.     O.   Hesse. 
Liebig's  Anualen,  1S93,  276,  342— 344. 

Ix  view  of  the  medicinal  importance  of  cocaine  hydro- 
chloride, and  the  methods  of  testing  its  purity,  the  author 
quotes  Kinzel's  observation  (Pharm.  Zeit.  38,  25)  that  pure 
cocaine  hydrochloride  melts  at  200c — 202  ,  and  that  a  '.ower 
melting  point  is  indicative  of  impurities  ;  this  value  has  been 
confirmed  by  other  observers. 

Autriek,  Einhorn,  and  Marquardt  obtained,  however,  the 
value  181"  3",  whilst  the  author,  who  conducted  the  experi- 
ment in  a  Roth's  apparatus,  found  the  value  1S6°.  A 
repetition  of  the  experiment  has  established  the  accuracy 
of  the  last  value  when  the  determination  is  carried  out  in 
the  manner  specified ;  whereas  if  the  melting  point  be 
determined  in  a  sulphuric  acid  bath  a  value  near  to  200°  is 
obtained.  The  author  has  also  observed  that  when  the 
hydrochloride  is  raised  in  temperature  very  slowly  in  a 
sulphuric  acid  bath,  a  thermometer  being  used  the  mercury 
reservoir  of  which  is  not  too  small,  the  value  1S6°  is  obtained 
for  the  melting  point ;  when,  however,  the  temperature  is 
rapidly  raised,  and  a  thermometer  having  a  very  small 
mercury  reservoir  used,  the  apparent  temperature  of  fusion 
is  200'— 202'.— A.  R.  L. 


The  Detection  of  "  Abrastol"  (Calcium  0-naphthyl 
Sulphate)  in  Wine.  Sangle-Ferriere.  Comptes  rend. 
1893, 117,.  796. 

See  under  XXIII.,  page  177. 


The  Estimation  oj  Hydrocyanic  Acid.     G.  Gregor.     Zeits. 
Anal.  Chem.  1894  [1],  30—45. 

See  under  XXIII., page  176. 


The  Estimation   and   Separation   of  the  Cacao   Alkaloids. 

\V.  K.  Kunze.     Zeits.  Anal.  Chem.  1894  [1],  1—29. 

See  under  XXIII.,  page  178. 


The  Combination  of  Hydrocarbons  with  Picric  Acid  and 
other  Nitro-Compouiuh.  W.  A.  Tilden  aud  M.  O. 
Forster.  Proc.  Chem.  Soc.  1893  [129],  289— 240. 
The  authors  have  instituted  a  compound  described  by 
Lextrait  in  1886,  which  is  formed  by  heating  picric  acid 
with  pinene.  It  contains  the  elements  of  picric  acid  and  a 
terpene,  but  differs  from  the  picrates  of  other  hydrocarbons 
in  forming  a  peculiar  potassium    salt,  in  yielding  picramide 


and  bomeol  when  submitted  to  the  action  of  alcoholic 
ammonia,  and  iu  forming  borneol  and  not  simply  a  hydro- 
carbon under  the  influence  of  aqueous  alkalis. 

The  authors  have  also  instituted  experiments  on  the 
behaviour  of  other  hydrocarbons  with  nitro  compounds 
generally,  from  which  it  appears  that,  in  order  that  a  com- 
pound may  be  formed,  at  least  two  nitro  groups  must  be 
present  in  the  nitro  derivative  concerned.  They  conclude 
that  the  oxygen  of  the  nitro  groups  affords  the  link  which, 
in  ordinary  cases,  binds  the  hydrocarbon  to  the  nitro  com- 
pound, while  in  the  case  of  the  pinene  derivative  the  oxygen 
of  the  hydroxy!  is  probably  also  involved. 


Contributions  to  our  Knowledge  of  the  Aconite  Alkaloids. 
VIII.  On  Pieraeonitine.  W.  It.  Dunstan  and  E.  F. 
Harrison.     Proc.  Chem.  Soc.  1894  [132],  6. 

"  Picracoxitixe  "  can  no  longer  be  retained  as  the  name 
for  an  alkaloid  derived  from  A.  Napellus.  The  present 
investigation  lias  shown  that  this  plant  contains,  besides 
aconitine  and  the  non-toxic  isaconitine  and  aconine,  a  very 
small  quantity  of  an  amorphous  alkaloid  yielding  crystalline 
salts,  which  has  been  named  homisaconitine,  and  generally 
a  considerable  quantity  of  a  base  which  neither  crystallises 
nor  furnishes  crystalline  salts. 


Contributions  to  our  Knowledge  of  the  Aconite  Alkaloids. 
IX.  The  Action  of  Heat  on  Aconitine.  W.  R.  Dunstan 
aud  F.  H.Carr.     Proc.  Chem.  Soc.  1894  [132],  7. 

The  authors  find  that  when  aconitine  is  heated  at  its  melting 
point  (188° — 190°)  it  loses  about  10  per  cent,  of  acetic  acid, 
which  distils  over,  leaving  a  new  alkaloid  which  they 
propose  to  name  pyraconitine — 

C33H45N012  =  aH4o„  +  C31H41XO10 

Pyraconitine  is  obtained  in  the  form  of  an  amorphous 
varnish,  sparingly  soluble  in  water,  but  readily  in  alcohol, 
chloroform,  and  ether.  It  has  no  effect  on  polarised  light, 
and  is  not  poisonous  iu  small  doses.  The  alkaloid  readily 
dissolves  in  acids,  forming  salt  which  can  be  crystal- 
lised. 

The  solutions  of  the  chloride,  bromide,  and  iodide  salts 
have  a  bitter  taste,  but  are  not  toxic,  at  all  events  in  small 
doses. 

Pyraconitine  and  its  salts  readily  undergo  hydrolysis 
when  heated  with  dilute  acid  or  with  water  in  a  closed  tube. 
Potash  and  soda  quickly  hydrolyse  the  alkaloid,  even  in  the 
cold,  but  ammonia  does  so  only  very  slowly.  The  sole 
products  of  hydrolysis  are  benzoic  acid  and  an  alkaloid 
which  has  been  named pyraconine — 


Pyraconine  is  an  amorphous  base  resembling  aconine  in 
its  properties,  but  differing  from  it  in  several  respects.  It 
is  soluble  both  in  water  and  ether.  The  aqueous  solution 
has  a  somewhat  sweet  taste,  and  is  laevo-rotatory — 


[«]. 


90-99°. 


It  combines  with  acids  to  form  crystalline  salts  which  are 
very  soluble  in  water. 

The  salts  of  aconitine  also  furnish  pyraconitine,  losing 
acetic  acid  when  heated  at  about  19C°.  Isaconitine  and 
aconine,  however,  do  not  undergo  a  similar  decomposition. 
The  authors  consider  it  probable  that  the  production  of 
acetic  acid  from  aconitine  may  serve  as  the  basis  of  a 
process  for  the  estimation  of  this  alkaloid. 


Contributions  to  uur  Knowledge  of  the  Aconite  Alkaloids. 
X.  Further  Observations  on  the  Conversion  of  Aconitine 
into  Isacoutine.  W.  K.  Dunstan  and  F.  H.  Carr.  Proc. 
Chem.  Soc.  1894  [132],  8. 

In  a  former  communication,  the  authors  showed  that  when 
certain  aconitine  salts  are  heated  at  100°  in  slightly  acid 
solution  they  are  very  slowly  changed  into  the  salts  of 
isaconitine.     They  have  since  found  that  this   conversion 
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tuai  be  effeoted  with  great  rapidity  bj  heating  a  neutral 
ous  -~< >luc i>>n  in  ;i  closed  tabs  ;it  120  —130  daring 
from  two  to  tlin-f  hour-,  when  il»'  aconitine  -ilt  disappears, 
often  so  completely  that  the  solution  produces  ■  tingling 
ition  on  the  tongue.  The  Isaeonitine  ia  separated  from 
die  solution,  which  has  been  rendered  alkaline  with  ammonia 
b)  repeated  exttaction  with  ether. 

It  has  also  been  proved  that  the  production  of  isaeonitine 

Invariably  precedes  the  hydrolysis  i  f  aoonitioe  into  aconine 

and  benioio  acid,  not  onlj  when  the  hydrolysis  is  effected 

l>>  aeid,  l>ut  also  when  water  alone  i-  used  ai  the  hvdrolytic 

ul      In  previous  experiments,  the  formation  of  isaoonitine 

during   the  hydrolysis   of  aconitine   in  presence  of  alkali 

sonld   not   be   proved,  owing  to  the   rapidity  with   which 

in'  ia  produced.     Ii.  however,  a  considi  <s  of 

ineous  Bolntion  of  soda  be  added  to  a  solution  of  an 

itine  suit.  nml  the  precipitated  alkaloid  be  allowed   to 

-tiint I  in  contact  with  the  cold  alkaline  solution  until  some 

of  the  alkaloid  is  dissolved,  extraction  with  ether  separates  h 

notable  quantity  of  isaeonitine,  as  well  aa  the  unchanged 

aconitine.    It  therefore  appears  that  the  non-toxic  aconine 

is  really  the  product  of  the  hydrolysis   of   the   non-toxic 

mitine  into  which  the  aconitine  Brat 

is  recorded  in  the  foregoing  abstract, 
which  prove  that  aconitine  salts  as  well  as  the  alkaloid  lose 
I  when  they  are  heated,  led  the  authors  to  look 
for  the  production  of  this  acid  when  solutions  of  these  sails 
are  heated.  It  has  been  found  that  some  acetic  acid  is 
formed  when  aconitine  salts  are  heated  with  water  in  the 
manner  above  described,  and  also  when  these  salts  or  the 
alkaloid  are  bydmlysed. 


PATENT. 

.1   Manufacture   of  Pharmaceutic  Preparations  for   Use 
particularly  in  Cases  of  Anemia   and  for   Weak 
Throats.     W.  Webster  and  T.  Moore,  Blackheath,  Kent. 
Bng.  Pat  1884,  February  9,  1893. 

under  XI.,  page  161. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

PATENTS. 
Improved  Sensitised  Paper  for   Photographic    Purposes. 
A    llesekiel.  Berlin,     ling.  Pat.  20,042,  October  24,  1893. 
mder  XI\.,  page  170. 

or  Improved  Method  of  Treating  Camus,  Shirt- 
ing, Silk,  Paper,  and  like  Substances,  for  th,  Purpose  of 
Rendering  the  same  Sensitive  to  Li./ht.  G.  J.  Junk, 
Berlin.  Eng.  Pat.  21,249,  November  8,  1893. 
A  viixtike  of  bromide  and  iodide  of  silver  is  precipitated 
at  a  temperature  of  2S  C.  in  the  presence  of  a  trace  of 
gelatin,  and  is  maintained  at  that  temperature  for  an  hour 
or  so  with  constant  agitation,  so  as  to  prevent  the  precipi- 
tate from  coagulating.  It  may  then  be  washed  in  a  centrifugal 
machine  to  remove  the  alkaline  nitrate,  and  is  finally  well 
mixed  with  a  cold  solution  of  arrowroot  which  has"  been 
boiled  in  water  till  perfectly  clear.  The  fabric  or  paper  to 
be  sensitised  is  then  eoaled  by  means  of  a  sponge  in  the 
dark  room  and  dried,  and  if  the  emulsion  has  not  beeD 
washed  it  is  soaked  in  water  for  an  hour  and  dried  again. 
I  development  takes  place  as  for  an  ordinary  gelati no-bromide 
emulsion.  Prints  so  made  lend  themselves  far  more  readily 
to  finishing  in  crayons,  oils,  or  water-colours  than  when  the 
fabric  has  been  coated  with  an  emulsion  in  gelatin,  as  there 
is  no  fear  of  the  whole  film  stripping  off  the  canvas.  Paper 
prints  ma.k-  with  the  arrowroot  emulsion  may  also  be  finished 
both  with  chalk  aud  the  brush,  which  was  impossible  before 
"owing  to  the  impenetrable  nature  of  the  gelatin  film." 
Starch  may  be  used  instead  of  arrowroot,  but  the  results  are 
said  to  be  less  favourable. — F.  H.  L 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

On  Explosivt  i,     1    Bills.     It.  r.  26,  i 

Sin  I'li'il.  rick  Abel,  in  his  investigations  (Comptcs  rend  69 
105;  78,  1227,    1301,  1362,    1432),    showed    thai    a    I 
number  of  explosives  cnnnol  be  exploded  by  merely  beating, 
but  that  it  will  only  cause  them  to  burn  qmi  I  tially 

•  iplode,  and  thai  to  produce  a  sharp  explosion  a  detonator 
is  required,  i.e.,  another  explosive.      Ml  explosives  ai 
suited  for  this  purpose,  even  if  more  powerful  than  actually 
required.      T.    explain  this  relation    between    deto 
exptoi  assumes  that  there  must  be  a  certain   syn- 

chronism of  the  explosivt  wave- of  the  two  in  order  to  effect 
the  explosion,  and  proved i  iperimentally  thai  the  mechanical 
blow  of  the  detonator  was  not  of  itself  sufficient  to  cause 
the  explosion  of  the  other  material.  V.  Meyer  (Ann.  d. 
i  !hi  in.  264,  l-i"  i  -bowed  that  this  explanation  did  not  hold 
good  for  dynamite,  observing  that,  under  certain  condition-, 
only  n  portion  of  a  S-grm.  charge  exploded,  the  remainder 
being  scattered.  This  result  does  not  agree  with  Ab 
theory,  which  shows  that  the  best  material  for  detonating 
any  explosive  is  itself,  because  the  synchronism  of  the 
explosive  waves  oi  the  detonator  and  charge  is  then  the 
xact. 

Experiments  carried  out  by  the  author  with  nitro-glycerin 
gun-cotton,  picric  acid,  and  the  German  military  pow 
which  is  allied  to  gun-cotton,  showed  that  they  all  behaved 
like  dynamite,  in  that  they  were  all  bad  transmitters  of  their 
own  explosive  effect.  The  experiments  consisted  in  filling 
glass  tubes  (3  mm.  bore  and  120  mm.  long,  with  one  end 
closed)  for  about  two-thirds  their  length  with  the  explosive, 
which  was  pressed  in,  and  then  heating  over  a  Bunsen  fla 
A  violent  explosion  occurred,  shattering  the  part  of  the  tube 
heated,  but  the  other  part  and  a  considerable  portion  of  the 
explosive — with  gun-cotton  more  than  half — always  re- 
mained undestroyed.  In  other  experiments  the  heating  a  as 
done  by  a  platinum  bridge-wire  fused  into  the  end  of  tin 
tube  and  heated  electrically.  In  these  experiments  the  ends 
of  the  tubes  were  blown  off  almost  without  noise  and  only 
that  portion  of  the  charge  surrounding  the  wire  exploded. 
Picric  acid  did  not  explode,  but  first  melted  and  then  com- 
menced to  vaporise.  When  a  little  fulminate  of  mercury- 
was  placed  in  the  tube  and  exploded  by  heating,  the  picric 
acid  near  it  also  exploded,  but  more  than  half  was  left 
unaffected.  The  author  thinks  that  these  properties  account 
for  explosives  burning  away  quietly  when  unconfined. 

Experiments  in  which  the  explosives  were  heated  over  a 
Buusen  flame  on  a  platinum  plate  are  then  discussed,  and  a 
description  of  some  experiments  showing  the  action  of 
explosives,  suitable  for  lecture  demonstrations,  given.  The 
author  then  refers  to  Max  von  Forster's  experiments  ( Max 
von  Forster,  Comprimirte  Schiessbaumwolle,  1SS6),  in  which 
a  long  lead  cylinder  with  an  axial  hole  was  filled  evenly  with 
gun-cotton,  the  latter  being  fired  by  a  fulminate  detonator 
placed  on  top.  The  deformation  of  the  cylinder  was  less 
and  less  from  the  top  towards  the  other  end,  which  showed 
that  the  detonator  had  a  less  effect  on  those  portions  of  the 
gun-cotton  remote  from  it  than  on  those  near  it,  and  con 
sequently  the  effect  of  the  explosion  of  the  further  portions 
was  less.  The  author  believes  that  the  difference  between 
the  above-named  explosives  anil  others  is  that  the  latter  are 
good  transmitters  of  the  explosive  effect.  The  duration  of 
the  exploding  of  black  powder  is  much  greater  than  that  of 
quick  explosives,  and  therefore  the  transmission  from  part 
to  part  takes  place  more  certainly.  With  nitrogen  chloride, 
the  diazo  bodies,  and  many  other  violent  explosives,  the 
transmitting  power  is  for  some  unknown  reason  much 
greater,  and  there  is  no  difference  between  the  burning  and 
exploding  of  them,  as  there  is  with  the  other  above-named 
explosives. — 1!.  B.  P. 

PATENTS. 

Improvements   in    Nun-poisonous    Matches.       V.    Simonet, 

Vienna.  Austria.     Eng.  Pat.  17,071,  September  II. 
At  •  OBDINO  to  this  invention  the  striking  ends  of  the  wooden 
splints  are  impregnated  with  a  solution  of  potassium  chlorate, 
"sodium   hyposulphite"  (thiosulphate),  and  gum  arabic  in 
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water.  Thus  prepared,  there  are  no  "  heads  "  liable  to  fall 
or  break  off.  aud  the  matches  ignite  easily  by  friction  on  a 
surface  of  amorphous  phosphorus.  A  further  part  of  this 
invention  consists  in  imparting  a  greater  degree  of  in- 
flammability to  the  composition  used  for  tipping  safety 
matches  and  those  which  can  be  ignited  by  friction  on  any 
rough  surface,  by  adding  to  the  composition  a  certain 
quantity  of  powdered  zinc  previously  triturated  with 
amorphous  phosphorus. — W.  M. 


Improvements  in  Methods  of  Securing  the  Chemical 
Stability  of  Nitro  -  Compounds.  R.  S.  Schiipphaus, 
Brooklyn,  U.S.A.     Eng.  Pat.  22,384,  November  22, 1893. 

The  object  of  this  invention  is  to  secure  the  chemical 
stability  of  nitro-compounds  by  the  addition  of  a  suitable 
quantity  of  urea  after  the  nitro-compounds  have  been 
freed  from  acid  as  far  as  possible  by  washing.  The  urea 
is  added  in  the  form  of  a  solution  in  methyl  or  ethyl 
alcohol.— \V.  Jf. 


XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A  Recuperative  Gas  Furnace.    C.  Bigot.     Monit.  Scient. 
(4)  7,  519—520. 

The  gas  enters  the  furnace  laterally  through  a  series  of 
liunsen  burners  B,  each  fitted  with  an  independent  ferrule. 
The  flame  passes  between  the  casing  C  and  the  movable 
piece  F,  through  which  aud  the  central  tube  G  it  descends. 
G  is  fitted  with  a  chimney  to  produce  a  strong  draught,  aud 
is  surrounded  by  a  second  larger  tube  H,  having  at  its 
outer  end  a  controllable  air  inlet.  The  air  passing  along  H 
is  heated  by  contact  with  G  and  passes  up  into  the  furnace 
at  the  point  where  the  flames  enter,  producing  an  intense 
and  complete  combustion.  The  joints  of  the  various  pieces 
making  up  the  body  of  the  furnace  are  made  with  sand 
lutes.     The  consumption  of  gas  is  small,  and  one  can  work 

Fig.  1. 


with  either  a  reducing  or  an  oxidising  flame,  as  the  air 
admitted  to  the  furnace  is  under  complete  control.  The 
furnace  lends  itself  particularly  to  ceramic  work,  the  fusion 
of  metals,  glass,  and  enamels,  and  to  the  study  of  limes, 
cements,  &c.  The  furnace  will  give  temperatures  that  have 
never  before  been  attained  in  laboratory  apparatus,  save  by 
the  use  of  air  under  pressure. 

The  author  is  particularly  engaged  on  the  study  of  the 
behaviour  of  natural  clays  which,  when  heated  to  the 
temperature  at  which  porcelain  is  burnt,  give  the  product 
known  as  "  stoneware."  He  has  been  able  to  prove  that 
they  contain  a  notable  quantity  of  mica  in  the  form  of  very 

Fig.  2. 


thin  and  small  flakes  intimately  mixed  with  the  clay.  It 
appears  from  his  experiments  that  this  mica  plays  the  role 
of  a  scouring  body  and  permits  the  clay  to  undergo  that 
incipient  vitrification  which  characterises  "  stonewares." 

— It.  B  P. 


A  Drying  Oven  for  Drying  in  Hydrogen  at  the  Tempera- 
ture of  Boiling    Water.     F.   W.   Morse.     Amer.  Chem. 
Soc.  15,  709—710. 
The  oven  consists  of  a  cylindrical  copper  box  with  double 
bottom  and  wall ;  the  inside  of  the  oven  is  seven  inches  in 
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diameter  and  nine  inohea  in  depth,  apace  between  walls 

one  inch.    The  hydrogen  enters  bj  a  brasa  tnhe  <J  and 

passes  through  a  coiled  tube  between  bottom  and  wall  of 

ill.-  oven  ;  tlii-  tube  then  enten  the  inner  oven  mar  the  top. 

The  ii"*  ia  thus  heated  before  entering  the  drj  ing  oham  I 

\V   i-  a  water-gauge  and   S  the  steam  outlet.     Drying  ia 

lerated   by    placing  a   « 1 « — 1 1   of  sulphuric   acid  on   tin- 

in   of  the  oven,  and  upon  thia  dish  rests  a  rack  to 

..•  the  watch  glasses  or  drying  flasks.     It  is  well  also 

t.i    have   the   interior  of   the   oven   blackened  to    increase 

itinii.  and  til*-  outer  cover  plated  with  nickel.    Repeated 

trials  showed  differences  of  nol  more  than  l  Iween 

the   temperature  of   the   water  and    that    of    the   drying 

chamber.    The  hydrogi  a  gaa  passi  -  out  of  t lie  oven  by  an 

nutlet  nol  ahown.    The  cover  C   fit*  loosely  in  the  copper 

trough  T,    and    the  mercury    M  makes  a  perfectly  tight 

joint.—  V.  C 

PATENT. 
/"'/■  Pyrometers.     E.  A.  Ueling  and  A.  Stein- 

liirt.  Birmingham,  U.S.A.     Bug.  Put.  15,484,  August  15, 

ur  or  ga-  at  constant  pressure  l»-  made  to  pass  sacces- 
tively    through   two   small    apertures,  then    the    pressure 


between  them  will  remain  constant,  provided  that  the 
temperature   of    the    fluid   passing    through   each   of    Ihe 

■  main-  constant    If,  ill.  refore,  thi 

through  the  Brsl  aperture  vary  in  temperature,  whilst  at  the 

other  it   is  kepi  at  a  certain  normal  temperature,  then  the 

variatioi  sure   between   the    apertures    will    be    a 

■  of  the  temperature  of  the  gas  as  it  entered. 

I  he  i  i  ide  nseof  thia  prin  struct- 

hi}:  their  pyrometer,   which  ia   represented   in 
panying  l  he  air  or  gas  enters  the  pyrometer  at  A 

and   I..-. ii-    heated    before    passing    through    the    first 

diaphragm  a.  It  is  then  cooled  to  a  constant  temperature 
in  passing  through  the  worm  l>  b,  surrounded  bj  ice  or 
boiling  water,  and  finally  passes  out  into  a  constant  partial 
vacuum  at  <l'  through  the  second  diaphragm,  secured 
between  the   couplings   c  and  </.    The  of  the 

partial  vacuum  is  ascertained  by  means  of  the  manometer 
ee1,  i  being  open  to  the  atmosphei  I        variation  in 

pressure  i|  the  air  between  the  apertures  or  diaphragms  - 
registered  by  the  manometer  //',  which  is  pn 
graduated  to  read  off  directh  the  temperature  of  the 
diaphragm  a,  i.e.,  the  temperature  it  is  deemed  to  measure. 
If  the  pyrometer  is  operated  by  suction,  some  form  of 
vacuum  gauge,  such  as  that   represented   in   the  figure,  is 


all  that  is  necessary,  but  it'  it  be  operated  by  pressure,  then 
some  form  of  pressure  gauge  must  be  substituted  for  the 
vacuum  gauge. — ,1.  S. 


UiORGANH     CHEMISTRY.-  QUALITATIVE. 

Sulphur.     .T.C.  Gil.     /.cits.     anal.     Chem. 
1894,  54—55. 

A  shall  quantity  of  an  alkaline  polysnlphide,  added  to 
boiling  absolute  alcohol,  imparts  to  the  latter  a  coloration 
ranging  from  pale  sky-blue  to  a  deep  greeaish-blue.  This 
a  may  be  utilised  for  the  detection  of  free  sulphur. 
It  is  only  necessary  to  bcil  the  substauce  under  examination 
with  strong  alcohol  containing  in  solution  a  little  potassium 
or  sodium  hydrate.  In  presence  of  sulphur  the  charac- 
teristic blue  or  green  colour  will  be  developed.  The  colora- 
tion disappears  on  cooling,  but,  in  absence  of  air,  is 
restored  on  again  applying  heat.     Generally  speaking,  all 


reagents  which  decompose  polysulphides  (acids,  alkali*, 
oxygen)  destroy  the  coloration.  "  The  reaction  is  stated  to 
lie  very  delicate. — 11.  T.  P. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Estimation  of  Phosphorus  in  Steel  containing  & 
ami   in    Pig-iron.    3.    Spflller  and   S.    Salman.     Zeits. 
anal.  Chem.  32,  1893,  538—550. 

The  authors  find  that  the  phosphorus  in  steel  or  iron  con- 
taining silicon,  may  be  accurately  determined  by  the 
following  modification  of  the  phosphomolyhdate  method. 
The  sample  of  irou  is  dissolved  in  nitric  acid,  large  excess 
of  the  latter  being  avoided;  the  nitrous  fumes  are  driven  off 
by  heat,   a  little  dilute  potassium   pen.  solution 

added,  and  the  solution  boiled  until  the  red  tint  disappears. 
The   precipitated  manganese  dioxide   is  then    reduced    by 

G  2 
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10  jkt  cent,  potassium  nitrite  solution,  the  liquid  boiled 

i.ntly  precipitated  at  55  — SO"  with  molybdate 
ion.  Under  these  conditions  no  silicon  separates  as 
nolybdate,  as  is  the  ease  it'  ammonium  salts  be  present 
in  any  quantity.  The  phosphornolybdate  is  filtered  through 
n  filter  which  "is  partially  tilled  with  paper  fibres,  obtained 
by  treating  eood  filter  paper  with  hydrochloric  acid  (sp.  gr. 
1-lti),  pouring  the  mass  into  water,  and  washing  till  free 
from  acid.  The  authors  have  employed  this  paper  sludge 
for  many  vears  in  the  filtration  of  barium  sulphate,  to 
prevent  the  precipitate  from  going  through  the  filter. 
Phosphorus  determinations  made  by  the  above  method,  in 
which  the  ammonium  phosphornolybdate  was  weighed  as 
such  in  the  usual  way,  compare  very  favourably  with  those 
made  by  the  ordinary  magnesium  pyrophosphate  method. 

— W.  J.  P. 


The  Determination  of  Phosphoric  Acid  by  the  Titration  of 

the  Phosphornolybdate  Precipitate  with    Standard  Alkali. 

II.    I'emberton,   jun.     Jour.    Franklin    Inst.   1893,  136, 

362—376. 
The  solutions  required  in  this   method  are  to  be   prepared 
as  follows  : — 

Ammonium  Molybdate. — Ninety  grms.  are  dissolved  in 
somewhat  less  tnali  a  litre  of  water,  and  the  clear  liquor  is 
decanted  ;  the  residue  of  molybdic  acid  is  dissolved  in  a 
little  ammonia  and  added  to  the  bulk  of  the  liquid.  If  the 
ammonium  molybdate  contains  traces  of  P»Os  a  few  deei- 
onns.  of  magnesium  sulphate,  and  ammonia  to  faint 
alkalinity,  are  added.  The  solution  is  now  made  up  to  one 
litre. 

Ammonium  Nitrate. — A  saturated  aqueous  solution. 

Nitric  Acid. — Sp.  gr.  1-4. 

Potash  Solution. — This  is  of  such  strength  that  100  cc. 
of  it  will  neutralise  32  ■  65  cc.  of  normal  acid.  It  must  be 
freed  from  carbonate  by  barium  hydrate,  and  its  strength 
is  best  determined  by  a  direct  test  upon  a  phosphate 
solution  of  known  strength,  conducted  as  described  below. 

Standard  Acid. — This  must  be  equivalent  in  strength  to 
the  potash  solution. 

Phenolphthalein  Solution. — One  grm.'of  phenolphthalein 
is  dissolved  in  100  cc.  of  60  per  cent,  alcohol,  and  at  least 
0'5  cc.  of  this  solution  is  used  for  each  titration. 

The  analysis  is  conducted  as  follows: — One  gnn.  of  a 
phosphate,  or  2 — 3  grms.  of  a  fertiliser,  are  dissolved  in 
nitric  acid,  an  excess  of  which  can  be  used  with  impunity, 
and  the  solution  made  up  to  250  cc.  The  solution  need 
not  be  evaporated  to  dryness,  nor  filtered ;  the  insoluble 
matter  in  a  phosphate  rock  rarely  exceeds  10  per  cent,  and 
its  volume  is  only  about  0P05  cc.  Twenty-five  cc.  of  the 
solution  are  measured  into  a  4-oz.  beaker  and  neutralised 
with  ammonia — until  a  precipitate  just  begins  to  form — and 
then  treated  with  5  cc.  of  the  nitric  acid.  Ten  cc.  of  the 
ammonium  nitrate  solution  are  added  and  the  whole  diluted 
to  50 — 75  cc.  The  solution  is  now  heated  until  it  boils, 
and  5  cc.  of  the  ammonium  molybdate  solution  added.  This 
is  followed  by  a  second  and  third  5  cc.  if  necessary.  The 
precipitate  is  allowed  to  settle,  filtered  at  once,  and  washed 
thoroughly  with  water  by  decantation  and  on  the  filter. 
The  filter  and  precipitate  are  transferred  to  the  beaker,  the 
standard  alkali  is  run  in,  phenolphthalein  added,  and  the 
excess  of  alkali  titrated  with  the  standard  acid.  Each  cc. 
of  the  alkali  is  equivalent  to  one  mgrm.  of  phosphorus 
pentoxide. 

The  author  shows  that  the  above  ratio  of  alkali  to  P.05 
is  correct  by  quoting  experiments  which  prove  that  23 
molecular  weights  of  X:u,C03  are  necessary  to  neutralise 
one  molecular  weight  of  the  yellow  phosphornolybdate — 

6NH,-PjOe-24Mo03  +  23XaX'03  +  H„0  = 
(NH<)4HtP.08*+  (NH4)2Mo04  +  23Na2MoOl  +  23COs 

—A.  G.  B. 


Influence  of  Free  Nitric  Acid  and  of  Aqua  Kegia  on  the 
Precipitation  of  Barium  as  Sulphate.  P.  K.  Browning. 
J.  Anal,  and  Appl.  Chem.  1893,  7,  325—330. 

The  author's  results  show  that  the  presence  of  an  excess 
of  nitric  acid  or  aqua  regia  amounting  to  10  per  cent,  by 
volume  of  the  liquid  treated,  is  actually  beneficial  in  the 
estimation  of  barium  as  sulphate.  Usually  the  advantage 
thus  gained  is  observed  in  the  tendency  of  the  precipitate  to 
fall  in  a  coarsely  crystalline  state,  a  condition  favouring 
ready  and  efficient  filtration.  In  certain  special  cases  in 
which  substances  snch  as  ammonium  nitrate,  ammonium 
citrate,  sodium  citrate,  and  nietaphosphoric  acid,  which 
otherwise  would  exert  solvent  action,  are  present,  the  preci- 
pitation is  rendered  more  complete  by  adopting  the  beneficial 
degree  of  acidity  above  suggested.  The  contaminating 
effect  of  such  substances  when  complete  precipitation  has 
been  brought  about,  and  which  thus  leads  to  excessive 
results,  may  be  corrected  by  dissolving  the  precipitate  first 
obtained  in  concentrated  sulphuric  acid,  and  reprecipitating 
by  rapid  evaporation,  when  the  precipitate  resulting  will 
have  assumed  the  coarsely  crystalline  condition  desired,  ami 
will  also  be  freed  from  the  traces  of  contaminating  sub- 
stances referred  to. — A.  R.  L. 


Quantitative  Precipitation  in  Presence  of  Hydroxylamine. 
P.  Janonasch  and  J.  JIai.     Ber.  1893,  26,  1786—1787. 

The  authors  find  that  the  presence  of  hydroxylamine  in  the 
solution  of  a  salt  exerts  an  influence  on  the  precipitation 
of  the  metallic  base  by  ammonia,  thus : — In  some  cases, 
precipitates  are  produced  which  do  not  result  by  the 
use  of  ammonia  alone  ;  in  others,  precipitation  is  completely 
arrested,  or  the  precipitate  itself  considerably  modified. 
The  following  example  is  cited  of  the  precipitation  of 
chromic  hydroxide  in  presence  of  hydroxylamine  : — Potas- 
sium bichromate  (about  1  grm.)  is  dissolved  in  water 
(50  cc.)  and  converted  into  chromic  salt  by  boiling  with 
alcohol  and  hydrochloric  acid  :  after  evaporating  off  the 
alcohol,  the  liquid  is  diluted  to  300  cc.  and  hydroxylamine 
hydrochloride  (2  grms.)  and  an  excess  of  ammonia  are 
added  to  it  while  boiling.  Precipitation  is  in  this  way 
complete,  the  excess  of  ammonia  exerting  no  solvent  action 
on  the  violet-red  precipitate,  which  can  be  filtered  and 
washed  (without  the  aid  of  a  suction  pump)  with  much 
greater  ease  than  can  the  ordinary  chromic  hydroxide 
precipitate.  The  filtrate  is  completely  colourless,  and  in  it 
the  potassium  may  be  accurately  estimated. — A.  K.  L. 


The  Estimation  of  Hydrocyanic  Acid.     G.  Gregor.    Zeits 
Anal."  Chem.  1S94,  30—45. 

The  author  has  investigated  some  of  the  adopted  methods 
for  determining  hydrocyanic  acid  in  certain  medicinal 
liquids,  as,  for  instance,  essence  of  bitter  almonds,  laurel- 
water,  &c,  and  in  conclusion  recommends  the  following 
modus  operandi. 

Gravimetric  Method. — Fifty  cc.  of  the  sample  to  be 
examined,  contained  in  a  stoppered  bottle,  are  shaken  with 
5  cc.  of  ammonia  ;  an  excess  of  silver  nitrate  (25—30  cc.  of 
decinormal  solution)  is  then  added,  and  the  liquid,  after 
shaking,  slightly  acidified  with  nitric  acid.  It  is  esseDtial 
that  the  reagents  be  added  in  the  order  given,  and  that  all 
the  operations  be  conducted  as  quickly  as  possible.  The  pre- 
cipitate of  silver  cyanide  is  finally  collected  and  weighed  in 
the  usual  manner. 

Volumetric  Method. — Similar  to  the  above.  The  liquid, 
with  precipitate,  is  made  up  to  a  definite  volume,  filtered, 
and  the  excess  of  silver  determined  in  an  aliquot  part  of  the 
filtrate  by  titration  with  decinormal  potassium  thiocyanate 
solution,  using  ferric  sulphate  as  an  indicator.  The  results 
are  stated  to  be  very  accurate,  and  as  the  presence  of 
alcohol  does  not  influence  them,  the  method  may  be  directly 
applied  to  alcoholic  preparations  containing  hydrocyanic 
acid.  Of  course,  chlorine  must  be  absent,  but  this  is 
usually  the  case,  since  the  liquids  in  question  are  generally 
prepared  by  distillation. — H.  T.  P. 
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ORG  in  ;«■  CHEMISTRY.— QUA1  1 1  ITIVE, 
itr  Reaction  of  Acid  Anilidu.    J.  Tafel      Bcr.  25, 

id  anilides,  like  the  con  phenylhydrawmes 

:  colour  reactions  with  potassium  biohro 

:    lead  peroxide.     I  applied  by  dissolving  a 

few  mgnns.   ol   the   anilide  in  s'.rong  sulphuric  acid  and 

adding  ■  little  powdered  potassium  bichromate.     A  red  to 

iteration  «ill  be  developed     rhc  reaotion  is  common 

to  all  the  simple  anilidi  lamides  (with  one 

-II.  T.  I'. 


'/ 7i «  Detection  and  Estimation  oj  Formaldehyde,   A.  Trillat. 
Bull.  800.  Chim.    9  .  9, 

S      Mow  limit  r  Organic,  Quantitative. 


of  "  Abrasl         1         •'•a  $-naphthyl  Sulphate") 
in   U  -     .1.   Ferriere.    Comptes   rend.  1893,  117, 

I'm  ohemioal  and  therapeutical  properties  of  "abrastol" 
have  been  described  bj  Dujardin-Baumetz  and  Stachler 
(Bull.  gin.  1I1  Xherapeut.  .lull  1893).  This  antiseptic  is 
im  8-naphthyl  sulphate,  (C,„H-.<  IS(  >..v.(  !a.  It  has  the 
advantage  over  (J-naphthol  in  tbnt  it  i-  soluble  in  an  equal 
quantity  of  water.     It  gives,  even  in  a  solution  containing 

rid.  per  litre,  :\  beautiful  blue  coloration  with   ferric 

ride,  but  this  reaction  cannot  be  utilised  for  it-  detection 
in  wine.     For  tin    latter  ;  author  proceeds  as 

ut  the  wine  i-  boiled  for  an  hour 
in  a  reflux  apparatus  with  s  re.  of  hydrochloric  acid  when 
the  abrastol  is  bydrolysed  to  0-naphthol,  which  hitter  may 
then  he  extracted  with  benzene,  ami  the  residue  left  on 
distilling  the  benzene  solution  taken  up  with  chloroform. 
A    fragment   of  caustic   potash  is   then  dropped  into   the 

rotorm  solution  ami  it  is  boiled  for  two  minutes,  when  a 

blue  coloration  is  produced,  changing  to  green,  ami  finally 

tuning  yellow.     With  trans  of  0-naphthol  the  solution 

1-    slightly  greenish   ami  the  fragment  of   potash  only  is 

ired  blue.      Bj  means  of  this    reaction  0'0625  grm.  of 

ipbthol  (corresponding  to  0*1  grm.  of  abrastol  I  per  litre 
can  he  detected.  The  presence  of  abrastol  in  no  way  vitiates 
the  determination  of  potassium  sulphate  by  the  ordinary 
method, as  the  compound  is  only  bydrolysed  after  prolonged 
boiling.— A.  K.  1.. 

OROA  NIC  1  'BEMISTRY.—QUANTITA  TIVE. 

' I       tionand  Estimation  of  Formaldehyde.  A.  Trillat. 

Hull.  Soc.  Chim.    .">    9, 

i   liquid  to  be  examined  for  formaldehyde  is  mixed  with 

I  dimethylaniline  and  a  few  drops  of  sulphuric  acid, 

heated  for   half   an   hour  on  the   water-bath,  then   made 

alkaline  and  boiled  until  the  odour  of  dimethylaniline  has 

ippeared.     The  liquid  is   filtered,  the  paper  moderately 

washed,  spread  out  in  a  porcelain  dish,  and,  after  moistening 

with  acetic  acid,  sprinkled   over  with  powdered  peroxide  of 

lend.     The  presence  of  formaldehyde   is  indicated  he  the 

development  of  a  blue  coloration  idue  to  the  formation  of 

amethyldiamidodiphenyl  carbinol).     Another  method  is 

1   on  the  fact  that    formaldehyde   yields  with  aniline  a 

precipitate   of    aDhydroformaldehydaniline    (CSH5N:CH,). 

inl]   necessary  to  mix  dilute   solutions  of  the  two 

s;  after   some  hour-  a  whitish   precipitate  or  turbidity 

-      The   reaction  is  very  delicate,  ami   allows   of  the 

detection    of  formaldehyde    in   solutions    containing  only 

in  20,000.     In   this   ease,    however,   the  turbidity   onfv 

develops  after  several  days.     The  reaction  is  also  charac- 

for    acetaldehyde.      For    quantitative    purp. 

1—1   ec.    of  the   formaldehyde  solution  to  be  tested,  are 

1  d  drop  by  drop  to  an  excess  of  an  aqueous  solution  of 

\fi.r     i-    hoars    the    precipitate    is 

a    tared    Cher-paper,   dried   a'    10    1       and 

»   ighed.— H.  T.  I'. 


1/..    Naphtha    Products, 
Hydrocarbon     Lubricants,    frc,     K.     I  ad   A. 

Stepanow.     Din  I   J.  290,  189— 14& 

made    in    the 

1  distrii  in  tin-  quantity 

niBtic  so. la  used  in  the  refining  of  petroleum.     Ki 

were    obtained  which   satisfied  the   usual   tests,  hut 

in  practice  wire  found  unsuitable  ft  r  lamp  oil-  n  1 1,.- v  did 

I :  I,-.     Investigation   proved  that 

this   was     .In.'   to     the    1  ''    the     kl  !■  n. all 

quantities    ol    saponai us  salt-,  ami   analysis    so 

showed  a-  much  as  n-m  grm.  ash  in  1,000  grms.  of 
ish  consisting  of  CaO,  MgO  Fi  '>,.  NTajO, 
and  so,.  Further  investigation  proved  that  for  a  lamp 
oil  the  ash  should  certainly  not  exceed  "ill  grm.  per 
1,000  grills,  oil,  and  that  in  the  besl  oils,  it  generally 
varied  between  n-onl  and  uiioT  grm.  Tin-  presence  of 
these  soaps  or  -alts  is  equally  detrimental  in  lubricating 
oils. 

As  the  ash  determination  is  troublesome,  and  also  -omc- 
whaf    uncertain    on    account    of   possible    loss  of    -  idium 
salt-   by    volatilisation,   the   so-called    "alkali   test"    was 
introduced.    Though  used  in  various  slight  modifications, 
this  consists  mainly  in  mixing  in  a   flask  300  or  500  cc. 
ene    with    C   or   10  ec.   of    a  2   per    cent,  solution 
tic  soda,  warming  to  GO — To  ,  and  shaking  the  whi 
itly  for    five    minutes.     The    mixture    is    th.-n  trai 
ferred  to  a  separating  fuunel,  the  alkaline  extract  filtered 
through   a    double  filter,  and    acidulated  with  I  It  "I.    The 
acids  in  the  naphtha  and  in  tin-  saponaceous  -alt-  which 
had    been   extracted    by  'lie  alkali    tire  thus  precipitated, 
and  the  degree  of  turbidity  produced  thereby  indicates  the 
amount  of    impuritj    present    in  the   oil.     The  turbidity  — 
...Ik    simply    roughly    stated    as    satisfactory  or   the 
1 -e — is  now  estimated  by  the  size  of  print  which  can 
he  read  through  the  opalescent    liquid  contained  in  a  glass 
cylinder  of  given  diameter,  the  operator  being  required  to 
specify  the  diameter  of   the  cylinder,  and  the  si/.e   of  print 
he   can  just    discern.      The    kerosenes   are  now  divided  into 
classes  according  to  the  results  given  by  this  "  alkali  test."  A 
definitely  fixed  scale  is  being  constructed,  and  details  will  be 
published  next  year  (ls'.i-l).    Even  the  best  kerosenes  give  a 
slight  opalescence.     The  theory  of  the  testis  clear,  viz.,  thai 
the  soap-  and  acids  present   in  the  oil  are  dissolved  in  the 
dilute  alkali,  and  on  acidifying  the  alkaline  extract  the  acids 
which  are  insoluble  in  water  render  the  extract  opalescent. 
In  testing  lubricating  oils,  which   generally  contain  a  cor- 
siderably  larger    quantity  of    ash  (sometimes  as  much   as 
0-125    grm.    per    1,000    grins,  oil),  the   test    is   somewhat 
modified.     In    this  ease  5  cc.  of   a   1*5    per  cent,  caustic 
-.la   solution  is  mixed    with    10   cc.   of  the  oil,  the  whole 
heated  to  Sir,  shaken  violently  for  some  time,  allowed  to 
statu!  at    Til'  for  2  to  3  hours  to  settle,  and  then  examined. 
If    tin-  aqueous  layer  is  then  milky,  and  there  is  a  more 
or   less  considerable  precipitate  between  the   aqueous  and 
oil    layers,  the  oil    is    undoubtedly    insufficiently  purified. 
In    most  ea-es  the  aqueous    solution  is  clear,  but  a  more 
or  less  marked  yellowish  red  til  111   is  seen  at  the  point  of 
contact  of  the  two  layers.     In    such  cases,  if    the  asl 
small,  the    oil    is  a    satisfactory  lubricating    oil.     It    only 
very  rarely  occurs  that   the  oil  is  so  absolutely  free  from 
-alts  and  acids  as  to  give  no  film.     Another  form  of  this 
test   sometimes  used  is  to  shake  the  oil  to  be  tested  with 
a   small  quantity  of  strong  caustic  soda  solution.     If  the 
kerosene  is  pure  the  two  liquids  rapidly  separate  again  with 
a    perfectly  bright   contact    surface.     If    the    kerosen 
impure  a  whitish   film  form-  at   the  point  of  contact  of  the 
two    liquids.     This    form    of    test,    however,    onlj 
between  pure  and  impure  oil,  and  gives  no  indication  of  the 
degree  of  impurity. 

The  view  held  in  Baku  and  elsewhere  of  this  alkali  te-t 
was  that  the  alkali  dissolved  out  the  soaps  (possibly  in  the 
form  of  l.a-ie  salts),  and  that  the  test  was  a  definite  proof 
of   tl  orabsenceof   these  soaps  in   the  oil.     The 

author-  have  carefully  investigated  this  matter,  and  their 
conclusions  (confirmatory  in  many  respects  of  the  work  of 
Doroschenko  ami  of  Engler)  an-  a-  follows.  These  sapona- 
ceous salt-  ate  almost  absolutely  insoluble  in  pure  neutral 
oleum,  but  dissolve  readily  in  the  same  if  it  contains 
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trace  of  naphtha  acids.  Almost  all  petroleum  contains  more 
or  less  of  these  acids,  which  are  generally  mixtures  of 
hv  dro-axomatic  and  sulphonie  acids  and  phenolic  compounds. 
Kerosene,  when  distilled  in  the  air,  or  even  when  shaken  at 
7d — SO  with  air,  generally  undergoes  slight  oxidation  with 
formation  of  traces  of  these  acid  compounds,  so  that  abso- 
lutely neutral  kerosene  is  rarely  met  with.  The  salts  of 
these  naphtha  acids  undergo  partial  hydrolysis  in  the 
presence  of  water,  and  though  excess  of  alkali  in  some 
degree  prevents  this  hydrolysis,  the  latter  is  not  completely 
stopped  till  the  excess  of  caustic  soda  amounts  to  at  least 
10-  per  cent,  of  the  water.  Thus,  in  the  purification  of 
petroleum  by  weak  alkali,  as  now  often  adopted,  and 
subsequent  washing  with  water,  part  of  the  salts  first  formed 
becomes  again  hydrolysed,  the  acid  so  liberated  is  taken 
up  again  by  the  petroleum,  aud  the  acid  petroleum  in  its 
turn  re-dissolves  some  of  the  salts.  The  authors  therefore 
believe  that  for  good  purification,  final  treatment  with  strong 
caustic  alkali  should  be  adopted.  The  presence  of  small 
quantities  of  these  naphtha  acids  in  the  oil  does  not  seem 
to  be  detrimental  as  long  as  no  salts  are  present.  From 
this  point  of  view  the  alkali  test,  as  at  present  carried  out,  is 
unsatisfactory,  as  it  really  only  determines  the  presence 
or  absence  of  these  naphtha  acids  without  deciding  whether 
they  are  present  in  the  free  state  alone  or  also  in  the  form 
of  the  detrimental  salts.  As  the  ash  determination  is 
difficult  aud  not  altogether  satisfactory,  testing  for  these 
salts  is  at  present  unsatisfactory.  The  authors  suggest  as 
a  test  which,  as  far  as  preliminary  trials  go,  seems  to  be 
satisfactory,  the  shaking  of  the  petroleum  to  be  tested  with 
water  containing  a  few  drops  of  phenolphthalein.  If  salts 
are  present,  hydrolysis  takes  place  and  the  liberated  alkali, 
being  taken  up  by  the  water  (whilst  the  acid  remains  in 
the  oil),  colours  the  solution  violet.  The  aqueous  extract 
may  even  be  titrated.  Further  investigation  of  this  test  is, 
however,  required. — L.  T.  T. 


Specific  Rotary  Power. — The  determination  of  this  con- 
stant in  the  original  syrup,  after  inverting  it,  and  after 
fermenting  it,  furnishes  an  interesting  means  of  comparison 
between  samples. — A.  R.  L. 


Characteristics  of  Glucose  Syrups.  W.  E.  Stone  and 
C.  Dickson.  J.  Anal,  and  \ppl.  Chetu.  1893,  7  317 — 
321. 

Specific  Gravity. — A  given  weight  of  the  .syrup  is  dis- 
solved in  water  and  the  volume  made  up  to  100  cc.  The 
specific  gravity  of  this  solution  is  then  ascertained  hy  a 
Westphal  hydrostatic  balance.  The  specific  gravity  of  the 
syrup  may  be  then  calculated  with  approximate  accuracy 

by  the  formula  D  =  Jim  _  IH.  _  yt  ,  'n  ^'h'cf  W  is  the  weight 
of  syrup,  and  w  the  weight  of  100  cc.  of  the  solution. 

Water. — The  method  adopted  consists  in  mixing  a 
weighed  portion  of  the  syrup  with  weak  alcohol  and  a 
known  weight  of  clean  sand,  heating  over  a  water-bath  with 
occasional  stirring  until  dry,  adding  a  quantity  (5  cc.)  of 
strong  alcohol,  evaporating  over  a  water-bath,  and  finally 
drying  in  an  air-bath  at  100'. 

Ash. — A  beaker  containing  a  sufficient  quantity  of  the 
syrup  and  a  small  pipette  are  accurately  weighed;  the 
pipette  is  then  filled  with  syrup,  and  the  upper  end  closed 
with  rubber  tubing  and  a  screw  pinch-cock.  The  pipette 
thus  charged  is  suspended  over  a  weighed  platinum  dish, 
which  is  heated  to  redDess,  and  the  syrup  allowed  to  drop 
from  the  pipette  into  it  at  such  a  rate  that  each  drop  is 
carbonised  and  partially  incinerated  before  it  successor  falls. 
When  sufficient  syrup  has  been  run  in,  the  pipette  is  re- 
turned to  the  beaker  and  the  whole  reweighed.  The 
partially  burned  mass  is  extracted  with  water,  the  residue 
incinerated  at  a  high  temperature,  and  the  watery  extract 
finally  added  to  it ;  the  whole  is  then  evaporated  to  dryness 
and  weighed  as  crude  ash. 

Relative  Reducing  Power. — The  cupric  reducing  power 
was  found  to  be  considerably  augmented  after  inverting  the 
sample.  This  was  effected  by  dissolving  5  grms.  in 
ZOO  cc.  of  water,  adding  10  cc.of  concentrated  hydrochloric 
acid,  and  heating  the  mixture  for  half  an  hour  at  60: — To  , 
neutralising  the  acid,  and  diluting  to  230  cc.  The  minimum 
increase  in  the  reduction  after  inversion  was  097,  and  the 
maximum  22*76;  the  syrup  which  exhibited  the  larger 
difference  commanded  the  highest  price. 


The  Estimation   am!   Separation   of  the   Cacao-Alkaloids. 
W.  E.  Kunze.     Zeits.  Anal.  Cbe'm.  1894  [1],  1—29. 

In  the  earlier  portion  of  his  paper  the  author  describes 
and  criticises  the  principal  methods  employed  for  the  above 
purpose,  and  concludes  that  they  are  all  more  or  less 
untrustworthy.  In  most  cases  the  presence  of  caffeine 
appears  to  he  either  entirely  neglected,  the  mixture  of 
alkaloids  finally  obtained  being  regarded  as  pure  theobro- 
mine ;  or  an  imperfect  means  is  adopted  of  separating 
them  (solution  of  the  caffeine  in  benzene,  Sec.).  Details  are 
then  given  of  experiments  made  to  determine  the  best  mode 
of  operating.  The  removal  of  the  fat  (from  cocoa,  &c.)  by 
petroleum  ether,  &c,  prior  to  the  extraction  of  the  alkaloids, 
is  not  recommended,  as  the  caffeine  is  partially  or  wholly 
dissolved  with  the  fat.  Methods  in  which  an  aqueous 
extract  of  the  raw  material  is  evaporated  with  magnesia, 
lime,  &c,  the  residue  being  treated  with  chloroform,  are 
unsatisfactory,  because  the  mass  obstinately  retains  a  large 
portion  of  the  alkaloids.  A  similar  objection  applies  when 
the  aqueous  extract  (after  clarification  with  animal  charcoal 
or  compounds  of  iron  and  aluminium)  is  shaken  with  a 
solvent.  Much  of  the  alkaloid  appears  to  be  absorbed  or 
precipitated  by  the  clarifying  agent. 

As  the  result  of  his  experience  the  author  has  worked 
out  the  following  method,  which  he  claims  to  be  more 
accurate  and  expeditious  than  any  process  hitherto 
published. 

1.  For  the  estimation  of  total  alkaloids,  the  material  to 
be  examined  is  boiled  with  dilute  sulphuric  acid  (5  per 
cent.),  filtered,  and  the  alkaloids  precipitated  from  the 
filtrate  by  a  large  excess  of  a  nitric  acid  solution  of  sodium 
phosphomolybdate.  The  precipitate,  which  settles  well, 
is  filtered  off  after  24  hours,  washed  with  dilute  sulphuric 
acid,  and  at  once  decomposed  by  treatment  with  baryta 
water,  the  excess  of  barium  being  removed  by  carbon 
dioxide.  The  liquid  (and  precipitate)  is  then  evaporated 
to  dryness,  and  the  residue  extracted  by  boiling  chloroform. 
The  chloroformic  solution  on  evaporation  leaves  tin- 
alkaloids  almost  perfectly  pure,  and  containing  only  a  trace 
of  ash. 

2.  Separation  of  the  alkaloids  may  be  effected  with  great, 
accuracy  by  converting  the  theobromine  into  the  insoluble 
silver  suit.  For  this  purpose  the  mixture  of  alkaloids  is 
dissolved  in  ammonia,  a  considerable  excess  of  silver  nitrate 
added,  and  the  solution  boiled  down  to  a  very  small  bulk, 
and  until  all  tree  ammonia  is  expelled.  The  crystalline 
precipitate  (C-H-AgX40.,)  is  collected,  washed  with  boiling 
water,  ignited,  and  the  metallic  silver  weighed.  The  process 
may  be  made  volumetric  by  titrating  the  excess  of  silver  in 
the  filtrate  by  Yolhard's  method.  In  the  latter  case  the 
alkaloids  may  be  readily  isolated  from  the  precipitate  and 
filtrate  (after  titration)  and  tested  as  to  their  purity, 
identity,  &c— H.  T.  P. 


Tin    Separation  of   Volatile   Fatly  Acids.     M.  Wechsler. 
ilonatsh.  f.  (hem.  14,  462—469. 

The  method  of  partial  neutralisation  and  subsequent  distil- 
lation was  employed  by  Liebig  (Annalen,  71,  355)  for 
isolating  butyric  acid  from  a  mixture  of  butyric  and 
isovaleric  acids,  and  further  for  separating  acetic  acid 
when  mixed  with  either  of  the  above  acids.  In  the 
former  case  he  states  that  butyric  acid  distils  off,  leaving 
isovaleric  acid  behind  as  a  salt;  whilst  in  the  la  iter 
case  the  acetic  acid  remains  as  a  salt,  and  the  butyric 
or  isovaleric  acid  distils  over.  Veiel  (Annalen,  148,  163) 
finds  the  opposite  result  in  the  case  of  a  mixture  of  butyric 
and  isovaleric  acids,  and  observes  that  when  the  mixture  is 
partially  saturated,  isovaleric  acid  distils  off,  leaving  butyric 
acid  behind.  Fitz  (Ber.  11,  42)  aud  Hecht  (Annalen,  209, 
319)  both  state  that  when  a  mixture  of  acetic,  butyric, 
and  caproic  acids  is  distilled  with  steam,  the  acids  of  highest 
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moleeuhu  weight  come  over  iir-t     Erlfinmeyer  and  Hell's 

method  ( Annalen,  160,  B96  i consists  In  fractional  saturation 

with  siher  carbonate,  the  acids  "t  highest  molecular  weight 

ting  first,     l:.iii.    (Comptes  rend.  68,  IS*)  converts 

Is  lulu  their  ethyl  ethers,  and  separates  these  bj 
fractional  distillatiuo,  whilst  Luck  (Zeits.  f.  analyl  Chem. 
10 ^  ln»-  devised  a  method  founded  on   the  different   soln 

of  tlw  Iiariuiu  -alt-  of  ili.'  u<  ids  in  alcohoL  Accord- 
ing in  Lichen,  Liebig's  method  is  not  us  accurate  as  Liebig 
considered,  but  a  satisfactory  separation  can  be  obtained  by 
suitably  modifyingit,andby  partialis  neutralising  the  mixture 

rays  the  higher  acids  which  distil  off,  whereas  the 
lower  remain  behind  as  sails.    The  author,   at  Professor 

-  suggestion,  1ki~  tested  the  method  bj  applying  it 
to  equivalent  mixtures  of  ihe  following  acids: 

(formic  and  acetic,  acetic  and  propii  and  butyric, 

acetic  and  isobuiyric,  propionic  and  butyric,  butyric  and 
caproic  acid-.  In  order  to  separate  them  the  acids  arc 
mixed  in  an  aqueous  solution  with  0'8  of  the  theoretical 
amount  of  alkali,  and  distilled  so  long  as  the  distillate  is 
ie  i-  then  decomposed  with  0*6  of  the 
al  amount  of  dilute  Bulphuric  aci  I  and  again  dis- 
lilled,  and  finally,  after  adding  hut,-  Bulphnric  acid,  the  last 
fifth  is  distilled  off.  The  tirsi  fraction  contains  the  higher 
and  the  last  the  lower  acids  in  an  almost   pure  state.    The 

of  butyric  and  isoi  all  ric  acids  could  not  be  separated 
bj  this  method,  a  result  in  variance  with  the  statements 
both  of  Liebig  and  of  Veiel.—  T.  A.  I-. 


Valuation  of  '/WW  by  Determination  nfthi  Solidification 
Point  tttu  Acids.     F.  Wolfbauer.     Mitth.  k.k. 

Tech.  Gewerbe-Museums  in  \\  ien,  1894,  57—68. 

In    order  to    obtain    concordant    results    when    different 

■  xamiue  tallow  as  regards  its  •■  titre,"  or  solidifi- 

ii  point  of  the  fatly  acids  obtained  by  saponification, 

ssary  that  a  uniform  mode  of  working  should 

In  adopted;  for  this  purpose  the  author  modifies  "  Dalican's 

process  "  as  follows.     120  grins,  of  the  tallow  to  lie  tested 

arc  heated  in  a  beaker  to  a  temperature  but  little  above  the 

melting  point,  ami   IS  cc.  of  caustic  potash  solution  added 

gr.    1   509,   containing  -4S   per  cent,  of    KOH) ;  the 

whole  is  well  stirreil  until  a  uniform  magma  isprodu .1.  anil 

then  allowed  to  stand  two  hours  in  a  chamber  at  100°,  the 
beaker  being  covered  with  a  clock  glass,  and  the  whole  stirred 
from  time  to  time.  A  sample  is  then  tested  by  warming 
with  '.  spirit  :   if  a  clear  solution  is  produced,  the 

saponification  is  complete:  if  not,  the  beating  at  100°  is 
continued  until  a  sample  does  show  a  clear  solution.  I6S  cc. 
of  dilute  sulphuric  acid  of  sp.  gr.  Ill:}  are  then  added 
(.or-.  mcentrated  acid  and  i.'iO  of  water),  and  the 

whole  boiled  (  preferably  in  a  silver  dish)  until  the  separated 
fatty  acids  arc  perfectly  clear.  After  cooling  (by  floating 
the  dish  on  cold  water),  the  watery  fluid  is  separated,  and 
the  fatty  :  !    up   with   .",  per  cent,  sulphuric  acid 

solution,  and  then  repeatedly  with  water  to  wash  out 
mineral  matter.  The  fatty  acids  are  then  dried  at  loir  for 
two  hours,  and  transferred  to  a  thin-walled  test  tube, 
fitted  with  aud  surrounded  by  a  crk,  which  itself  fits  into  an 
empty  wide-mouthed  bottle.  A  thermometer  fitted  through  a 
cork  into  the  test  tube,  i-  immersed  in  the  fatty  acids  up 
to  35  .  a  bulb  being  blown  on  the  stem  between  2:  aud  28°, 
so  as  to  shorten  its  length  by  some  26  ;  stirring  is  kept  up 
ng  the  thermometer  as  a  stirrer)  until  the  mass  becomes 
distinctly  turbid,  showing  that  incipient  solidification  has 
i!  :  at  this  stage  the  thermometer  indicates  a  slight 
rise.  For  some  minutes  a  stationary  temperature  is  then 
registered,  the  disengagement  of  latent  heat  as  solidifica- 
tion pi  Hieing  the  loss  of  beat  by  radiation,  &c. 
■  stationary  temperature  is  the  "titre"  of  the  tallow. 
Duplicate  valuations  should  agree  within  0-1  C,  the 
thermometer  scale  being  divided  into  fifths  of  a  degree; 
the  fatty  acids  should  be  tested  with  alcohol  and  ammonia 
to  make  sure  that  saponification  is  complete. 

A   number   of    specially   made   experiments   as    regards 
sible    sources   of    error   and   of    want    of   concordance, 
yielded  the  following  results.     As  regards  the  saponifica- 
tion process,  no  difference  in  the  titfe  finally  deduced  is 


observable   whether    watery    or    alcoholic    caustic    ; 
solution  be  used,  provided  that   the  alcohol  be  completely 
washed  out  from  the  soap  bi   !    hours'   boiling  with  a  litre 
of  water  ;  loea  the  tin  mlt,  the 

same  value  being  obtained  ill  tu..  duplicate    ,x[u  riu  .• 

which  the  times  were  respectively  l  and  15  hour*.  Ontbc 
other  hand,  incomplete  removal  of  water  during  the  drying 
of  the  fatty  acids  tend-  to  lower  the  iitr.-  by  some  tenths  of 
a  degree,  as  a!  o  does  tin  i  ol  i  narrower  test  tubi  Thi 
ommended  i-  35  mm.  diametei  and  180  lone,  holding 
105  cc.  of  melted  fatty  acids  when  filled   I  10  mm. 

from  the  top,  requiring  fully  Il'(>  guns,  of  tallow 
parative   trials   with   tubes   of  this   size   and   ol    25   mm, 
diami  ti  i  i  the  li  ngths  being  the  same  i  gave  values  averaging 
0'2    lower  with  the  narrower  tube;  on  the  other  band,  no 
measurable  increment  in  value  was  observed  with  tubes  of 
double  width,  7o  mm.     When  the  thermometer  en 
is  constructed  as  above  described,  so  that   the  quicksilver 
thread  projects  but  littleabove  the  cork  of  the  test  tube, 
the  correction  requisite  for  the   expansion  of   the  cooler 
ouier  portion  of   the  thread   is   practically  inappn 
but  if  a  thermometer  of  ordinary  construction  i-  em] 
so  that  a  considerably  longer  thread  projects,  '!"   correction 
is  not  negligible,  amounting  lo  upward-  of  "■  1     C. 

-('.  B.  A.  W. 


The  Methods  »/'  '/'<  iting  Fats  and  Oils.    E.  Milliau.    .lour. 

Franklin  Inst.  1893, 136,  376-  388  and  433—442. 
Tins  paper  has  already  appeared  in  this  Journal.  1893,  714. 
There   is   now   added   a   table   (see    paj  I    180) 

comprising  the  constants  and  characteristics  of  tin'  vegetable 
and  animal  oils  and  fats.— A   (1.  1',. 


The  Determination  of  Casein  in  Count' Milk.     I,.  1..  Slyke. 
J.  Amer.  Chem.  Soc.  15,  635—645. 

Tin.  methods  of  Hoppe-Seyler  and  Ritthausen  have  been 
commonly  employed  for  determination  of  casein  in  cow-' 
milk.  The  milk  is  diluted,  acetic  acid  added  and  precipita- 
tion is  rendered  complete  either  by  warming  to  40'  ( '.  or  by 
]i  issing  carbonic  acid  through  the  liquid.  The  precipitated 
i  .-.  n  is  washed  with  ether  to  free  it  from  fat  (a  tedious 
operation),  dried,  and  weighed.  Iu  the  present  research, 
Kjeldahl's  method  of  nitrogen  determination  was  used,  a 
method  now  much  employed  in  analysis  of  dairy  products. 
The  factor  6- -J.)  i-  used  to  convert  the  nitrogen  inl 
In  fresh  milk  10  grms.  are  diluted  to  100  cb.c.  at  about  4 1  C, 
and  1  a  cc.  of  a  10  per  cent,  solution  of  acetic  acid  is  added. 
Stir  aud  let  stand  three  to  five  minutes.  Decant  on  filter,  wash 
a  few  times  with  cold  water.  If  filtrate  not  clear,  re-filter. 
The  washed  precipitate  and  filter  paper  are  digested  as  in 
the  Kjelilahl  method.  In  old  null;,  which  shows  a  marked 
development  of  lactic  acid,  the  author  rinds  that  the  results 
of  casein  determination  are  only  approximate.  Milk  may, 
however,  be  preserved  from  the  development  of  lactic  acid, 
so  that  the  casein  may  be  determined  after  standing  some 
days,  if  one  part  of  finely-powdered  mercuric  chloride  is 
added  to  2,000  parts  of  milk. — V.  C. 


ASALYTICAL  ASD  SCIEXTIFIC  XOTES. 

The  Diffusibility  of  certain  Gns,s  through  Caoutchouc 
Membranes.  A.  Keychler.  Hull.  Sue.  L'him.  [3]  9, 
404. 
Ai  •  ORBING  to  the  author,  Pictet's  observation  that  sulphur 
and  carbon  dioxides  diffuse  more  rapidly  than  other  g 
throueh  a  caoutchouc  membrane,  must  be  referred  10  an 
occlusion  phenomenon.  These  gases  have  a  strong  affinity 
for  caoutchouc  and  are  rapidly  absorbed  by  one  side  of  the 
membrane  and  as  rapidly  exhaled  by  the  other  side,  ihe 
true  diffusion  process  is  said  to  proceed  more  -lowly. 
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Chemisch-technischbs  Repertorum.  Uebersiehtlich 
geordnete  Mittheilungen  der  neuesten  Erfindungen, 
Kortsehritte  und  Yerbesserungen  auf  dcm  Gebiete  der 
technischen  und  industricllen  Chemie,  mit  Hiuweis  auf 
MaBchinen,  Apparate  und  Literatur.  Herausgegeben  von 
Dr.  Emu.  Jacobsen.  1893.  Erste  Halbjahr.  Zweite 
Il.llie.  Berlin  :  E.  Gaertner's  Yerlagsbuehhandlung. 
Hermann  Hevfelder,  Schonebergerstrasse  26,  S.W.  Lou- 
don :  H.  Grevel  and  Co.,  33.  King  Street,  Co\ent  Garden. 

The  second  issue  for  the  first  half  of  1893.  It  contains 
158  pages  of  well-illustrated  subject  matter.  The  following 
are  the  groups  of  Chemical-technological  subjects  treated  of 
in  the  volume  : — Foodstuffs.  Paper  Photography  and  its 
Applications.  Residuals  and  their  Treatment.  Refuse 
Matters.  Manures.  Disinfection  and  .Sanitation.  Soaps. 
Explosives.  Preparation  and  Purification  of  Chemicals. 
Chemical  Analysis.  Apparatus.  Machinery.  Electro- 
technology  and  Thermo-technology.  Appendix,  treating 
of  Adulterations  of  Trade  Products,  &c.     New  Books. 


II  KNowoRTEUBUcn     der     Pu.4rm.uie.        Herausgegeben 
von   A.  Brestowskt.     Wien    und    Leipzig:     Wilhelm 
Braumuller.     K.U.K.  Hof-    und  Universities  Buchhiind- 
ler.     1893.      London  :    H.   Grevel   and    Co.,     33,    King 
Street,  Covent  Garden. 
Volume  II.   of  Brestowski's  Dictionary  of  Pharmacy  com- 
mences with  Parts  13  and  14  of  the   entire  work.     Tnese 
numbers  have  now  been  issued.     Part  13  commences  under 
the  letter  L,  with  "Lab,"  a  secretion  in  the  juices  of  the 
stomachs  of  mammals,  and  ends  with  "Magnesium;  whilst 
Part   14  commences  with  "  Magnesium  Acetate  "  and  ends 
with  a  monograph  on  "  Mineral  Waters,"  which  is  to  be 
continued  in  Part  15. 


Cratie  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Xnv  Customs  Law*  of  the  Argentine  Republic. 

The  following  is  a  statement  of  some  of  the  rates  of  duty 
leviable  under  the  new  law  : — 

All  goods  imported  from  abroad  for  consumption  in  the 
Argentine  Republic  will  pay  a  duty  of  25  per  cent.,  with 
the  exception  of  the  following,  which  pay  as  follows  :  — 

40  per  cent. — Dry  gelatin  plates  of  bromide  of  silver. 

5  per  cent. — Fire-bricks  ;  soda-ash,  specially  intended  for 
use  in  the  industries  of  the  country ;  nitrate  of  soda ; 
sulphur,  unpuritied;  and  sulphate  of  lime. 

The  following  will  pay  specific  duties  :  — 


Articles. 


Rates  of  Duty. 


Starch 

'■•oils.... 
SuKir.  unreDncd. 
refii  -i 


Kilo. 


Dols. 

0  023 

0'12 

0-003     j 
0-07 


Articles. 


Rates  of  Duty. 


Candles,  stearine  or  paraffin 

Chocolate 

Copper  ingots 

„       sheets 

Drags  used  for  curing  sheep  scabs 

Tin 

Feoula 

Glycerin,  less  than  30" 

Lead 

Salt,  common 

„    fine 

Stearine  

Zinc,  inaots  and  bars 


Kilo. 


Hectolitre 
100  kilos. 
Kilo. 
10  kilos. 


Dols. 
0-13 

0-60 

0'20 

0-10 

0-0123 

0'0'i 

0-0075 

o-oa 

0-015 

0-20 

2-UU 

0-14 

0-03 


The  following  articles  will  be  free  of  duty  : — Pasteur 
filters;  fulminate  for  dynamite;  fuses  for  mines;  hops; 
mercury ;  naptha,  petroleum,  impure ;  pulp  for  paper 
making  ;  gunpowder  for  mines. 

Switzerland. 
Customs  Decisions. 
Note. — Quintal  =  220-4  lb.  avoirdupois.     Franc  =  9^rf. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  were  given  by  the  Swiss 
Customs  authorities  in  the  months  of  October,  November, 
and  December  last  :  — 

Anhydrous  ammoniac,  chlorine,  oxygen,  sulphurous  acid, 
compressed,  liquid,  in  receptacles  of  wrought  iron. — Cate- 
gory 74,  duty  2  francs  per  quintal. 

In  categories  479  to  481  and  484  the  weight  of  180  grrus. 
per  square  metre  is  considered  as  the  limit  between  paper 
of  two  or  more  layers  and  cardboard  paper,  in  the  sense 
that  the  products  weighing  up  to  ISO  grms.  are  still  classi- 
fied as  paper,  while  those  exceeding  a  weight  of  180  grms. 
pay  duty  as  cardboard  paper. 

France. 

Customs  Decisions. 

Note. — Kilo.  =  2-204  lb.  avoirdupois.     Franc  =  9-^rf. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  French  Customs  tariff  have  recently  been 
given  by  the  French  Customs  authorities  : — 

An  alloy  of  copper,  zinc,  and  a  small  proportion  of 
manganese  and  of  iron,  known  under  the  name  of  "  Delta 
metal,"  pays  duty  as  copper  alloyed  with  zinc,  raw  or 
manufactured,  as  the  case  may  be. 

Nitro-naphthalene. — Category  280,  2nd  paragraph.  Duty 
15  francs  per  100  kilos. 

Artificial  essences  of  rum,  cognac,  &c,  or  of  fruits  con- 
sisting of  alcoholic  solutions  of  ether  still  containing  alcohol, 
are  classified  as  chemical  products  not  distinguished  with  an 
alcoholic  base.  (Category  282,  1st  paragraph.)  Under 
this  category  they  pay  the  Customs  duty  of  80  frs.  and  the 
interior  consumption  tax  (156  26  frs.)  on  the  proportion  of 
alcohol  which  they  contain. 

Carbolic  soap  is  dutiable  at  80  centimes  or  60  centimes  per 
kilo.  net. 

Soaps  ar.d  other  products  with  a  basis  of  pine  extract  are 
prohibited  from  being  imported.  (Category  316,  2nd  para- 
graph.) 

United  States. 

Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
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article)  in  the  Customs  tariff,  and  Ihe  application  of  the 
Customs  laws  ol  the  I  nited  states,  have  recently  been 
given  by  the  t  Customs  authorities  in  thai  country. 

White  fusible  enamel,  to  be  used  in  the  manufacture  of 
watches,  i-  dutiable  us  fusible  enamel  at  i">  per  oent.  ad  vol. 
miller  paragraph  192. 

White  enamel,  cylindrical  in  form,  one-eighth  (fan  inch 
in  diameter,  fusible,  and  commonly  used  bj  jewellers  in  the 
manufacture  of  sleeve  buttons,  watch  dials,  clock  faces,  and 
for  other  purposes,  is  dutiable  at  4.",  pel  cent  ad  oat.  under 
the  provision  in  paragraph  132  for  fusible  enamel. 

Certain  "marine  oil,"  a  comhination  of  rape-seed  oil, 
cotton-seed  oil,  low-grade  olive  oil,  and  possibly  some  other 
expressed  oil-,  prepared  after  a  secret  formula  and  imported 
for  use  in  the  manufacture  of  marine  lubricating  oil  by 
blending  it  with  a  certain  domestic  mineral  oil,  the  name  of 
which  is  not  divulged,  is  dutiable  a-  rape-seed  oil  at  in  cents 
per  gallon. 

Crude  eosine,  one  of  the  to-called  resorcinal  colours  and 
lal-tar  preparation,  chemical  compound,  and  a  coal-tar 
colour  or  ihe.  is  dutiable  at  ;:.'i  per  cent,  ad  vol.  under  the 
provisions  of  paragraph  Is  N.T. 

Sodium  salicylate  powder,  a  medicinal  preparation  not 
containing  alcohol,  and  in  the  preparation  of  which  alcohol 
is  not  used,  is  dutiable  at  2."»  per  cent,  under  paragraph  75. 

Ether  butyric  is  dutiable  at  _■  ."><>  dollars  per  pound,  as  a 
fruit  ether  or  essence  uuder  paragraph  25  N.T. 

Sodium  benzoate,  a  medicinal  preparation  not  containing 
alcohol,  and  in  the  preparation  of  which  alcohol  is  not  used, 
is  dutiable  at  2">  per  cent,  under  paragraph  7  a  N.T. 

Bounties  on   hie  Maxdeaottjkb  op  Shale  Oils  for 
Lighting  Purposes  in  France. 

Lord  Dnfierin,  Her  Majesty's  Ambassador  at  l'aris,  in  a 
despatch  to  the  Foreign   Office,   dated   the   Mb   January, 

encloses  copy  of  a  French  law  granting  bounties  on  the 
manufacture  of  shale  oils  lor  lighting  purposes. 

This  law  provides  that,  dating  from  the  12th  July  1893, 
and  for  a  period  of  six  year-,  there  will  he  allowed  to  the 
extractors  of  bituminous  schist,  intended  for  the  manufac- 
ture' of  shale  oils  for  lighting,  bounties  to  an  amount  not 
ling  300,000  francs  annually,  and  fixed  according  to 
the  proportional  quantities  of  raw  oils  manufactured,  without 
in  any  case  the  bounty  exceeding  three  francs  per  hectolitre 
of  raw  oil. 

Further  regulations  will  determine  the  conditions  for  the 
application  of  the  law. 

Any  person  proved  guilty  of  fraud  or  attempted  fraud  in 
eetiou  with  the  obtaining  of  a  bounty  will  be  debarred 
from  benefiting  by  the  bounty  and  will"  be  liable  to  the 
penalties  provided  in  Art  42.1  of  the  penal  code. 


GE.\ERAL    TRADE   NOTES. 

Proposed  Changes  in  the  United  States  Patent 
Law. 

House  Bill  No.  5,014,  now  under  consideration  bv  the 
Committee  on  Patents  of  the  House  of  Representatives, 
contains  some  new  provisions  affecting  hclders  of  patents. 
The  important  sections  of  the  Bill  are  the  following:  — 

"  No  person  shall  be  debarred  from  receiving  a  patent 
for  his  invention  or  discovery,  nor  shall  any  patent  be 
declared  invalid  by  reason  of  its  having  been  patented  or 
caused  to  be  patented  in  a  foreign  country  less  than  two 
n  prior  to  the  application  for  a  patent  on  the  same 
invention  in  this  country,  but  every  such  patent  hereafter 
granted  shall  be  limited  in  duration  to  the  term  of  17  years 
from  the  time  when  the  earliest  foreign  patent  commences 
to  run. 

'•  That  section  -1921  of  the  Revised  Statutes  be  amended 
by  adding  the  following  :  but  hereafter,  whenever  a  patent 
is  alleged  to  be  infriuged,  patentee  or  his  representative 
shall  seek  remedy  by  bringing  suit  against  manufacturer 
or  vendor  of  the  article  alleged  to  infringe  said  patent, 
and  shall  in  no    case   brmg    suit   against    any   individual 


ill  have  pur  faith,  article  "i  ■  ■ 

dealer  in  the  open  mark.  - 

ba~  been  sustained  by  the  court  ;  provided,  thai 
individual  purchaser  shall  give  to  paten) ir  1  > ■  —  repre- 
sentative, at  bis  request,  the  nam.  i.  nee  of  the 
party  from  whom  said  articli  was  purchased ;  and  where 
1,  --  than  50  dols.,  plaintiff  shall 
P*J    cost!                                              ■   and   plaintiff;  and, 

pro>  ided  also  that  thi-  exi  m  liability  of  individual 

purchasers  shall  not  apply  to  any  corporation   oi 
to  any  patented  machine  or  process  ma  l  by  them. 

Actions  at    law   or   suits   in   equity  for    infringement 
patent     rights     may     be    brought    where    tl 
occurs,  whether   defendant   be  domiciled  therein  or  else- 
where."—  Engineering  and  Minim/  Journal. 

The  \i  v    ITorh  Drug  Trade  and  ihi  Taripp. 

The  Drug  Trade  s, -. not  the  dew  Vork  Board  of  Trade 

have  unanimously  decided  to  present  to  the  Senate  and 
House  of  Representatives,  a  memorial  containing  certain 
recommendations  for  amendment  of  the  proposed  new  tariff 
bill  in  the  schedules  which  affect  the  drug  trade.  It  is 
recommended  that  specific  duties  in  preference  load  valorem 
duties  be  levied,  wherever  practicable,  upon  articles  pertain- 
ing to  the  drug  and  chemical  trade,  i,, ,  ms<  .  as  tl 
are  imported  in  comparatively  -mall  quantities,  the  argu- 
ment about  false  weighing  does  not  apply,  and  the  experi- 
ence of  many  years  proves  that  specific  duties  favour  the 
importation  of  purer  and  higher  grade-  of  drugs,  while  ad 
valorem  duties  induce  false  invoicing  by  dishonest  parties. — ■ 
Chemist  and  Drug 

The  Denaturini    oi    Alcohol  in  Germany. 

In  the  course  of  the  debate  in  the  Reichstag  on  thecri 
for  the  Ministry  of  Home  Affairs,  the  sociali-t  deputy 
Wurm,  who  is  himself  a  chemist,  asked  that  the  Inland 
Revenue  authorities  should  adopt  a  method  of  denatura- 
lising alcohol  which  would  be  less  injurious  to  the  health  of 
the  men  engaged  in  the  work.  The  director  of  the  Board  of 
Health  admitted  the  fact  of  the  noxiousness  of  the  pyridine 
process,  and  regretted  it,  but  pointed  out  that  in  spite  of 
much  experimenting  no  less  physically  injurious  and  other- 
wise satisfactory  process  had  yet  been  discovered, — Ibid. 

Tin:  Exportation  of  Tinctures. 

In  a  general  order  (Xo.  3,  1894)  dated  February  10,  and 
issued  from  Somerset  House,  it  is  ordered  that  tinctures 
made  by  licensed  rectifiers  and  compounders  may  be  ex- 
ported on  drawback,  by  weight  or  by  measure,  in  iroD  drums 
ranging  in  size  from  2  to  10  gallons,  and  that  such  drums 
need  not  be  packed  in  cases.  The  tinctures  may  also  be 
exported  by  weight  or  by  measure,  in  earthenware  jars 
ranging  in  size  from  1  to  o  gallons,  provided  the  jars  be 
placed  in  cases.  It  is  also  ordered  that  no  case  of  tincture- 
exported  in  bond  shall  contain  less  than  2  gallons,  and  that 
any  internal  package  larger  than  half  a  gallon  shall  contain 
not  less  than  1  gallon,  2  gallons,  See.,  or  8  lb.,  16  lb.,  &c. 
Decimal  fractions  are  to  be  shown  in  the  schedule  of  the 
notice  when  the  exportation  is  according  to  weight.  The 
weight  per  gallon  and  the  bulk  quantity  should  be  shown  in 
two  decimal  places,  and  the  proof  to  three  decimal  phi 
When  the  weight  per  gallon  as  ascertained  in  the  laboratory, 
taking  the  average  as  in  the  case  of  strengths,  does  not 
exceed  the  declared  weight  by  more  than  T'-  lb.,  the 
declared  weight  may  1  -  correct     If  the  average 

excess  is  greater,  special  directions  as  to  the  basis  of  calcu- 
lation will  be  issued  by  the  board.  When  tinctures  are 
exported  hy  measure,  officers  are  to  check  the  contents  of 
bottles  bv  seeing  not  fewer  than  one  in  twenty  emptied  into 
a  suitable  and  stamped  imperial  measure  provided  by  the 
exporter,  and  if  jars  or  drums  be  used,  one  in  every  live 
must  be  checked.  If  the  exportation  be  conducted  by 
weight,  the  quantity  in  the  bottles,  jars,  or  drums,  must  be 
checked  in  the  same  proportions  by  measure  or  by  weight, 
at  the  exporter's  option.  Drawback  will  in  future  be  allowed 
on  toilet  vinegars  and   waters,  dentifrices,  hair   washes,  and 
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brilliantines,  according  to  the  quantity  of  proof  spirits  present, 
whether  the  strength  can  br  ascertained  by  the  hydrometer 
or  not. — Ibid. 


Production  or  Lime  Juices  and  Citric  Acid. 
Galbraith.  J.  Anal,  and  Appl.Chem.  1893,  7,  310—314. 

The  lime  industry  is  carried  on  in  a  more  systematic 
manner  in  Montserrat  than  in  any  other  islands  of  this 
group  ;  indeed,  the  area  in  Montserrat  now  under  cultivation 
is  about  1,200  acres,  of  which  about  900  acres  contain 
fruit-bearing  trees.  There  is  a  considerable  quantity  of 
lime  juice  manufactured  in  Dominica,  but  there  the  orchards 
are  smaller,  and,  with  one  or  two  exceptions,  the  same  care 
is  not  bestowed  in  the  cultivation  of  the  trees  and  the  manu- 
facture of  the  juice.  The  industry  is,  however,  growing, 
and  if  the  Government  succeeds  in  making  roads  through  the 
island,  it  is  anticipated  that  there  will  be  a  large  increase  in 
the  cultivation  of  the  trees.  The  few  trees  scattered  over 
the  islands  of  Antigua  and  St.  Christopher  suffice  only  to 
supply  the  inhabitants  with  fruit  for  their  own  use.  (See 
this  Journal,  1892,783.) 

The  fruit  begins  to  ripen  in  June,  when  the  harvest 
commences,  and  reaches  its  height  in  August. 

Each  orchard  (in  full  bearing)  yields  an  annual  average 
of  60 — 80  barrels  per  acre,  which  it  is  thought  could  be 
augmented  by  careful  cultivation  and  manuring.  A  barrel 
of  fruit  yields  from  six  to  eight  gallons  of  juice,  containing 
12  to  15  oz.  of  citric  acid  per  gallon.  No  efficient  remedy 
has  yet  been  found  for  blight,  which  causes  much  trouble 
and  materially  affects  the  yield  of  fruit. 

The  exported  produce  from  a  lime  plantation  is  :  "  raw  " 
and  "concentrated"  lime  juice,  green  and  pickled  limes, 
and  essential  oil.  "Raw"  lime  juice  is  simply  the  juice 
from  good,  sound,  ripe  fruit  carefully  preserved  in  casks.  For 
the  best  quality  the  limes  are  crushed  between  the  rollers 
of  a  mill,  old  cane  mills  being  usually  employed.  Most  of 
the  raw  juice  comes  to  the  English  market.  In  the  manu- 
facture of  concentrated  lime  juice  the  fruits  are  not  selected  ; 
on  the  contrary,  the  fruits  which  are  unfit  for  manufacturing 
"raw"  juice  are  made  into  "concentrated"  juice.  The 
process  consists  in  boiling  the  juice  in  open  pans  until  it  is 
reduced  to  about  one-tenth  its  volume ;  it  is  then  a  black 
viscid  fluid  containing  80 — 100  oz.  of  citric  acid  per  gallon. 
The  concentrated  juice  is  shipped  in  second-hand  beer  casks 
principally  to  the  New  York  market. 

The  small  quantity  which  is  shipped  of  green  limes  goes 
to  the  English  market;  the  fruit  is  carefully  selected, 
wrapped  in  paper,  and  packed  in  crates. 

A  small  quantity  of  sound  ripe  limes  are  also  treated  with 
strong  brine  in  casks,  which  are  closed  and  rendered  air- 
tight, and  exported  ;  limes  preserved  in  this  manner  are 
invariably  sent  to  Boston. 

Essential  oil  is  of  two  kinds  :  the  hand-made,  which  is 
the  most  valuable,  and  that  prepared  by  distillation.  The 
common  mode  of  extracting  this  oil  fiom  the  lime  consists 
in  the  use  of  a  shallow  concave  metal  plate  shaped  like  an 
ordinary  saucer,  in  which  are  6tudded  a  number  of  blunt 
copper  spikes,  from  the  centre  of  which  there  is  a  tube  into 
which  the  oil  runs  as  it  escapes  from  the  rind  of  the  fruit. 
The  tube  serves  as  a  handle,  and  the  lime  fruit  is  gently 
and  quickly  rolled  over  the  blunt  copper  spikes  until  all 
the  oil  sacs  are  burst  and  the  oil  escapes  and  runs  into  the 
tube.  When  full,  the  tube  is  emptied  into  bottles  and 
securelv  corked.  The  bottles  are  allowed  to  remain  until 
the  water  and  other  impurities  settle,  when  the  oil  is  care- 
fully drawn  off,  filtered,  and  run  into  tinned  copper  vessels  for 
export.  Most  of  the  oil  exported  from  Dominica  is  manu- 
factured by  distillation  ;  it  is  chiefly  employed  for  scenting 
soaps,  and  in  the  manufacture  of  common  essences  and 
perfumes. 

The  price  of  the  products  is  about  the  same  in  both 
England  and  the  United  States  (  New  York).  The  average 
annual  shipments  from  Montserrat  for  the  last  five  years 
are  as  follows  : --Raw  lime  juice,  800  puncheons  (120 
gallons  each)  ;  concentrated  juice,  200  casks  (51  gallons 
each);  green  limes,  1,000  boxes;  pickled  limes,  300 
barrels:  essential  oil,  2,500  pounds. — A.  B.  L. 


Mineral  Production-  of  the  Uxited  States. 

The  annual  report  upon  the  mineral  resources  of  the 
United  States  for  the  calendar  year  1892  to  the  Chief  of 
the  Division  of  Mining  Statistics  and  Technology  of  the 
Geological  Survey  is  issued.  The  summary  shows  the  total 
value  of  the  mineral  products  of  the  country  for  that  year 
to  have  been  137,075,170/.,  the  highest  ever  known.  The 
following  table  gives  the  amount  of  the  production  of  the 
several  more  important  articles:  — 


Products 


Quantities. 


Lead Tons 

Zinc „ 

Quiet  -ilvcr Flasks 

imi Barrels 

Lime „ 

I „ 

Snlt 

Phosphate  rock Tons 

Mineral  waters Gallons  sold 

Zinc,  white Tons 

Potters'  clay 


213,262 

B7.260 

87,993 

50,509,136 

65, - 

8,758,621 

11,698,890 

B81  571 

21,876,604 

<: 


— Chemical  Trade  Journal. 

Coai.  Dust  in  Mixes. 

A  blue  book  has  been  issued,  containing  a  report  made 
by  .Mr.  Henry  Hall,  one  of  Her  Majesty's  Inspectors  of 
Mines,  to  the  Royal  Commission  on  Explosions  from  Coal 
Dust  in  Mines,  giving  the  result  of  a  series  of  experiments 
made  with  coal  dust  collected  from  the  principal  scams  iu 
various  mining  districts.  Altogether  52  samples  were 
received,  and  (with  the  exception  of  four  or  five)  all  were 
tested  in  a  mine  shaft  placed  at  Mr.  Hall's  disposal  by  the 
proprietors  of  the  White  Moss  Colliery,  Skelmersdale,  a 
wrought-iron  cannon  being  used  for  the  gunpowder  shots. 
Mr.  Hall  says  that  the  phenomena  presented  by  these 
experiments  as  they  progressed,  and  a  careful  examination 
of  the  detailed  results,  warrant  the  following  conclusions  :  — 
(l)That  the  flame  from  a  blowing-cmt  gunpowder  shot  in 
the  presence  of  dry  coal  dust  always  ignites  more  or  less  of 
such  dust,  and  so  increases  the  burning  and  charring  effects 
of  the  shot  ;  (2)  that  when  a  large  flame,  such  as  that  of  a 
blowing-out  gunpowder  shot,  or  the  flame  from  the  ignition 
of  a  small  quantity  of  firedamp,  traverses  an  atmosphere 
containing  a  very  moderate  quantity  of  dry  coal  dust,  the 
dusty  atmosphere  will  explode  with  great  violence,  and  the 
explosion  will  continue  on  and  pass  throughout  any  length 
of  such  atmosphere,  its  violence  and  force  increasing  as  it 
progresses ;  (3)  that  coal  dust  from  several  seams  iu 
different  districts,  notably  those  from  Glamorgan,  Mon- 
mouth, Durham,  Lancashire,  Yorkshire,  and  Scotland,  are 
almost  as  sensitive  to  explosion  as  gunpowder  itself ;  (4) 
that  coal  dust  is,  as  a  rule,  more  sensitive  to  explosion  in 
proportion  to  its  high  quality  and  freedom  from  impurities; 
(5)  that  a  ready  supply  of  oxygen,  such  as  is  supplied  by  a 
brisk  ventilation,  has  the  effect  of  making  coal  dust  explo- 
sions more  probable  and  more  severe ;  (6)  that  certain 
"high  explosives  "  are  incapable  of  igniting  or  exploding 
coal  dust.  Of  the  whole  of  the  dusts  tested,  that  from  the 
Albion  Colliery,  Glamorgan  ( Aberdare  or  Merthyr  4-ft.  seam 
or  upper  4  ft.),  excelled  all  others  in  violence  and  sensitive- 
ness to  explosion,  and  this  seam  has  the  worst  history  of 
any  in  the  kingdom,  upwards  of  1,000  persons  having  been 
killed  in  it  by  explosions  since  the  year  1845.  It  was  also 
evident  from  the  experiments  that  the  higher  the  quality  of 
the  coal  seam  the  more  liability  there  is  to  explosions  of 
dust.  With  regard  to  precautionary  measures  to  be  taken 
in  the  face  of  these  facts,  Mr.  Hall  urges  the  total  abolition 
of  gunpowder   from   coal   mines,  and  the  substitution  of 
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certain  "bigh  explosives."     Man)   ol   the  largest  firms  in 

intrj    havi .   he  Bays,  alrcadj  of  their  own 
taken  1 1 » i -i  -ti  p,  —  Ibiil. 

ISTKRNATlONil     STANDARD))    FOR    Till      \\ui-l-    "I 
IK..N      kJJD    -  I  I   I   I 

■  Diumittee   on     Mi  ihods,   the   composii 
which  is  given  below,  has   jusl   issued  its  bulletin   Wo    I 
from  which  w  following  statements  conoen 

organisation  and  proposed  work  : — 

».l   die  World's  Congress  of  Chemists,  in  Chicago,  last 

t,  following  the  papers  of   Professor  J.  W.  Langley, 

»  i  in  the  Work  of  the  Committee  on  International  Standards 

for   the   Analysis  of    Iron  and  Steel,"  and  of   Dr.  C.   B. 

Dudley,   "On   the    Need    of  Standard    Methods   for  the 

Analysis  of   iron  and  Steel  with  some  Proposed  Standard 

Methods,"  was  a  brie!    discussion,  which  resulted  in  the 

reference  by  that   body    of  the  whole  subject  of  standard 

methods  for  the  analysis  of  iron  and  steel,  to  the  I  'ommittec 

on  International  Standards  for  Analysis  of  Iron  and  Steel. 

That. committee,  it  will  be  remembered,  consists  of  Beven 

i,  in  each  of  five  different  countries,  namely,  England, 

Prance,  Get  len,  and   the    United  States.    The 

in  Committee  was  appointed  jointly  by  the  American 

«  ivil  Engineers  and  the  University  of  Michigan, 

with   Professor  J.  W.   Langley,  I 

Cleveland„Ohio,  as  chairman.  The  other  members  of  that 
committee  were  W.  P.  Barba,  Midvale  Steel  Works,  Nice- 
town,  Philadelphia ;  A.  A.  Blair,  Philadelphia;  Professor 
l  hanvenet,  President,  State  School  oi  Mines,  Golden, 
Ool,|    l  1.   M.    Drown,    Massachusetts    Institute 

Technology,  Boston ;  Dr.  C.   B.  Dudley,  Chemist,  Pennsyl- 
vania Railroad,  Altoona,    Pa.  j    and   Porter    W.    Shimer, 
a,  Pa. 

Following  the  reference  of  the  subject  to  this  committee, 
decided,  after  consultation,  to  appoint  a  sub-com- 
mittee to  take  up  the  question  of  standard  methods.  The 
sub-committee  is  constituted  as  follows  : — W.  P.  Barba, 
A.  A.  Itlair.  T.  M.  Drown,  Porter  W.  shimer,  and  C.  B. 
Dudley,  chairman.  The  rob-committee  held  an  organising 
meeting  at  the  office  of  A.  A.  Blair,  Philadelphia,  on 
December  13th,  all  the  members  being  present.  The  object 
of  the  meeting  was  to  map  out  the  work.  It  was  agreed  as 
follows  :  — 

First. — That  Mr.  lilair  should  submit  a  form  of  circular 
to  go  to  the  iron  and  stei  1  chemists  of  the  country,  asking 
for  a  brief  outline  of  the  methods  which  they  prefer,  and 
the  reasons  for  all  the  important  points  of  their  methods. 

I. — That   the  work  of  the  committee   should  com- 
prehend  the  reeommendatiou  of  standard  methods   to   be 
of  commercial  transactions,  and  when  any 
of  these   methods  could  not  be  used  in   steel  works  in  daily 
;,  on   account  of  time   required,  an   alternative  rapid 
method  should  be  recommended,  and  its  limitations  defined. 

Third.— That  the  members  of  th-j  committee  should  draw 
up  each  proposed  standard  method  in  writing,  with  some 
minuteness,  and  give  the  reasons  for  each  important  point, 
written  drafts  to  be  sent  to  the  chairman,  to  be 
duplicated,  and  sent  to  every  member  of  the  committee. 
Later,  the  points  agreed  upon  are  to  be  edited  by  some  one 
member  of  the  committee. 

Fourth. — That  only  one  element  should  he  embraced  in 
a  method. 

Fifth. — That  the  first  method  to  be  taken  up  should  be 
phosphorus  in  steel. 

Sixth. — Mr.  liarber  offered  to  furnish  to  each  member  of 
the  committee,  a  suitable  quantity,  not  less  than  a  pound  or 
so,  of  borings  of  three  different  kinds  of  steel,  namely  one  of 
from  0*01  to  0'02  phosphorus,  carbon  about  0'90,  and 
silicon  about  0  40  ;  another  with  phosphorus  not  far  from 
arbon  0'50to0'60,  silicon  0-25  to  0-30,  and  arsenic 
0  1.)  per  cent.  The  above  two  to  be  crucible  steel.  An- 
other -ample  of  open-hearth  steel  of  carbon  0-90  to  1*05, 
phosphorus  0'02  to  004.  manganese  030  to  0-40,  silicon 
O'SG  to  0- 25,  sulphur  002  to  0-04,  and  copper  anywhere 
below  0-10. 

Seventh. — Dr.  Dudley  offered  to  furnish  to  each  member 
of  the  committee,  a  like  amount  of  borings  from  a  sample 


of  l : — .-, ■  i. ,  steel  of  from  0   10  to  u  u  pi,.-  rbon 

about  0' 50,  manganese  0  90  to  1  •  00,  silicon  0'02  to  0 
sulphur   ii  "7    to  ii' in.    and  copper  from   0*07    to   0*10. 
These  samples  of    steel  to    be    used    in   deciding   vai 
questions  thai  may  come  np  in  regard  to  pro 
nneering  "■'"/  Mining  Journal. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imposts. 


Metals 

Chemicals  and  dyestufts 

Oils 

Raw  materials   for  non.tcitile  in- 
dustries. 

Total  value  of  all  Imports  .... 


Month  cndiiik-  January  'list. 

1893. 

1821. 

£ 

1.7- 

004297 

0663*2 

2,2  9 '.,9 11 

2,124 

38,121 

ummabt  of  Exports. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


e 

£ 

720,019 

2,10- 

lajmfivs 


18,151,880 


Imports  of  Metais  fob  Month  ending  31st  January. 


Articles. 

Quantities. 

Values. 

1893. 

1894 

1898. 

1894. 

Copper  :— 

■    • 
10,40-1 

6,171 
6,457 

£ 
36£21 

289,176 

£ 

29. 17.'. 

100,512 

Un wrought  .. 

•  •      ,, 

2,sll 

5,763 

135,787 

Iron:— 

. .        n 

391..1 11 

313,112 

277,616 

28,410 

240,777 

Bolt,  bar,  Ac. . 

• 

Steel,  unwrought 

..        ,, 

36S 

1,616 

4,4.-,4 

17,311 

Lead,  pig  and  she 

St       „ 

12,663 

15,927 

126,413 

I 

61,626 

109/126 

104313 

Quicksilver 

..    Lb. 

1  :  BOO 

7.757 

Value  £ 

.. 

•  ■ 

193066 

Tin 

..  Cwt. 

30,179 

78,083 

139.517 

•V'74 

3,308 

Other  articles  .. 

Value  £ 
I  metals 

- 

Total  value  o 

.. 
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Imports  op  Oils  foe  Month  ending  31st  Jahuary. 


Articles. 

Quantities. 

Talues. 

1893. 

1894. 

1893. 

1894. 

4,677 

1,34-1 

98,777 

13,6S5,4S6 

680 
23,849 

17,626 
1,942 

94,451 

14,130,526 

3,234 

1,343 

13,274 

£ 

5,1144 

48,245 
120.219 
245,944 
62,478 
12.330 
28,432 
81,605 

£ 
21,622 

09,239 

111  712 

Value  £ 
oils... 

269J161 

70,679 

22,946 

Other  articles  .. 

14,370 
■      23 

Total  value  ol 

., 

604,297 

665,342 

Imposts  of    Raw   Material   for   Non-Textile 
Industries  foe  Month  ending  31st  January. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1894. 


Bark,  Peruvian  . 

Cwt. 

5,237 

3,631 

£ 

11,999 

£ 

7.406 

Lb. 

1S9.96J 

189  876 

23.6S9 

24,220 

Cwt. 

23,170 

31,368 

267,518 

342,034 

Gum  : — 

N 

5,969 
6,998 

4,209 
7,083 

17,829 
27,602 

9,068 

37,475 

Gutta-percha  .... 

„ 

2,546 

6,756 

21,802 

75,764 

Hides,  raw : — 

Cwt 

2  1.-27'. 

30,962 

61,650 

74>848 

Wet 

H 

32.S14 
1,128 

56,805 
663 

72,631 
56,549 

108,364 

23,298 

Manure  :— 

Tons 

7 
4,279 
1.7S7 

3,797 

6,280 
9,918 

40 
17,662 

16,025 

18,234 

30,662 

Nitrate  of  soda... 

91,005 

Phosphate  of  lime 

20,780 

28,499 

43,258 

51,200 

Cwt. 
Tons 

47,361 

1,209 

89,917 
1,330 

53,747 
10,082 

91,363 

12,168 

,» 

23,362 

13,750 

107,635 

66,035 

Pulp  of  wood  . . . . 

., 

9,781 

21,715 

60,590 

105,0S4 

Cwt. 
a     „ 

9230 

139,925 

108,861 

16  ','.''.'7 

19,424 
186,330 

21,136 

Tallow  and  steari 

220,499 

Barrels 
Loads 

rt 

n 

Tons 

1,528 

110,960 

60,498 

4,731 

5,191 

1,755 

123,752 

101,619 

8,002 

5,416 

1,050 

189,143 

129,629 

35,833 

47,260 

1,057 

Wood:— 

191.2S9 

234,824 

40,151 

44,016 

Other  articles.... 

Value  £ 

" 

768,034 

821,295 

Total  value 

2£4&B11 

2,752,124 

Imposts  of  Chemicals  and  Dyesttjffs  foe  Month 
ending  31st  January. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1694. 

2.205 

6,898 

£ 
1  ox? 

£ 

Bark  (tanners',  4c.)    „ 

Cutch  and  gambier  Tons 
Dyes:— 

9,951 
30,204 

577 
1,479 

21,945 
15,027 
2.S73 

19,324           S,3S8 

55,815            7,067 

98,994 

804            3,416 

2,322          32,211 

12,16.1 

13,726 

741 

13,936        481,267 

16,281          13,358 

1,836         SS,2S5 

105,542 

6,500 

11.S54 

137,017 

4,729 

48,216 

19.640 

27,872 
882 

296,140 
15,458 
24,822 

164,200 

Nitrate  of  potash  .      „ 
Other  articles. . .  Value  £ 

Total  value  nf  chemicals 

812,283 

763,042 

Besides  the  above,  drugs  to  the  value  of  75 
as  against  30,1611,  in  Janu:iry  1893. 


iJ2f.  were  imported, 


Kxports  of  Miscellaneous  Articles  fob  Month 
ending  3  1st  January. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

73s,3n0 

606,700 

£ 

19,269 

£ 
12,825 

Military  stores.. 

Value  £ 

.. 

.. 

73,981 

60,099 

1,459,600 

1,620,200 

26,196 

29,024 

Value  £ 

.. 

92,333 

91,745 

22,974 

27,030 

41,269 

41,110 

Products  of  coal 

Value  £ 

.. 

.. 

117,726 

106,107 

Earthenware  . . 

i. 

.. 

.. 

142,298 

109,322 

ii 

.. 

.. 

11,414 

10,623 

Glass:— 

155,071 

95,398 

7,499 

4,917 

6^35 

6,962 

15,499 

15,229 

57,245 

47,910 

26,554 

22,815 

Other  kinds.. 

.      ii 

15,674 

8,948 

13,312 

7,799 

Leather : — 
ITnwrought . . 

.      i, 

8,904 

10,171 

88.315 

95,224 

Value  £ 

.. 

.. 

20,132 

21,239 

5,616 

114,890 
60,775 

118,403 
58.911 

Floorcloth 

Sq.  Yds. 

1,462,400 

1,629,300 

Painters'  materials  Val.  £ 

•• 

.. 

113,856 

106,794 

69,340 

69,477 

116,029 

114,800 

4,715 
45,189 

3,702 
53,024 

33,120 
46,192 

21,588 
53,734 

•• 

2J6&90G 

■ 
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Exports  o»  Mktals  (otiucr  than  Machinery)  iob 

MnMII     K.Mil.MI     iil-l     J(M    lll\. 


Quantities. 

Taluea. 

Articles. 

ISM. 

1*91. 

IBM. 

1894. 

£ 

£ 

8,351 

Copper  :— 
('■■wrought 

2J.U7 

128,761 

2l.:u» 

17,416 

01.308 

;.-..:.  17 

Mixed  metal , 

14,130 

33.300 

58,424 

74262 

•  • 

.. 

149,430 

*  ■ 

•• 

94,140 

101,701 

197,618 

161^M 

• 

h408£63 

L««d 

S,H1 

S0.040 

41,456 

Plated  wares...  Value  £ 

.. 

.. 

• 

19,338 

Teleirraph  wires        » 

•  • 

.. 

271,602 

18,738 

Tin Cwt. 

7,h>7 
18464 

8,808 
18,469 

" 

94306 
16,924 

57,555 

35,212 

13,530 

Other  articles  . .  Value  £ 

•• 

2,077,815 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  January, 


Articles. 

Quantities. 

Talues. 

1893. 

1894. 

1893. 

1894. 

£ 

£ 

552,303 
106.84S 

9-4,307 

44.131" 

145,863 
37,730 

Bleaching  materials    „ 

Chemical  manures.  Tons 

2*347 

28,074 

187.265 

208,390 

.- 

76,720 

80,112 

Ot  her  articles...       „ 

230,681 

247,918 

•• 

720,019 

iHontblp  patent  list. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  ol  the  Complete  Specifications  are  advertised. 
Complete  8pecillc«ti<  ns  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Offloe  imni.-dmtcly,  and  to  opposition 
within  two  months  ol  the  said  dates. 


L— GENERAL  PLANT,  APPARATUS,  and 

MACHINERY. 

Applications. 

1135.  B.  G.  Martin  and  M.  J.  M'Mollin.  Improvements 
in  filtering  plant  for  the  purification  of  water  .>r  other 
fluids.     January  18. 

1186.  J.S.Carroll.  An  improved  process  for  purifying 
water  and  other  liquids,  and  improvements  in  apparatus  for 

eliminating  soluble  salts  therefrom.     January  18. 

1303.  S.  Trivjck,  C.  J.  A.  Head,  and  I'.  A.  J.  Head. 
Improvements  in  reversing  regenerative  furnaces  for 
metallurgical  and  other  purposes.     January  2n. 

1347.  R.  W.  B.  Creekc.  Improvements  in  and  relating 
to  destructor  furnaces.     January  22. 

1377.  C.  Morel  and  A.  Heimpel.     Apparatus  for  crushing 
dry  or  wet  materials,  such  as  cements,  lime,  plaster,  alabaster, 
kaolin,  quartz,  phosphates,  minerals,  .V  •.     Complete  - 
cation.     Filed  Januarv    2'.'.     Date  applied    for  August   8, 
l.s'.)3,  being  date  of  application  in  France. 

1703.  W.  Ramsbottom.  Improvement  in  filters  specially 
designed  for  treating  sewage  or  other  fouled  waters. 
January  26. 

1790.  D.  Stewart.     See  Class  \VI. 
1866.  O.  Hamilton. 
ratus.     January  29. 

2085.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Condensers. 
January  3 1 . 

2230.  T.  Drost.  An  improved  centrifugalling  process 
and  apparatus  therefor.     February  1. 

J.  Nagel.     Apparatus  for  distilling  and  sterilising 
water.     Complete  Specification.     February  6. 

2915.  1).  Wickham.  Improved  apparatus  for  measuring 
still  or  gaseous  liquids.     February  9. 

2944.  R.  A.  Grosse.  Improvements  in  toluol  thermo- 
meters.    February  10. 


A  new  or  improved  drying  appa- 


Complete  Specifications  Accepted.* 

1893. 

•2547.  D.  H.  Lyon. — From  1).  Hanna.  An  improved 
process  for  separating  impurities  from  water  introduced 
into  a  boiler,  and  apparatus  therefor.     February  7. 

4421.  G.W.Elliott.  Improvements  in  centrifugal  hydro- 
extractors.     January  31. 

5375.  J.  Wetter. — From  M.  Weinrich.  Improvements 
in  the  manufacture  or  restoration  of  filtering  media. 
January  24. 

6243.  C.  K.  Mills.— From  A.  Costadau.  An  improved 
joint  for  steam,  water,  gas,  and  other  liquids  or  fluids. 
February  7. 

6316.  H.  J.  Worssam.  Improvements  in  refrigerators 
for  cooling  and  evaporating  liquids,  such  as  are  used  in 
breweries  and  distilleries,  and  for  such  like  purposes. 
January  3 1 . 

6408.  J.  F.  Jones.  Improvements  in  apparatus  for  cool- 
ing or  heating  air  or  other  gases.     January  31. 

13,929.  A    Mailer.     An   improved   valve   for  ga.-> 
liquids  under  high  pressure.     January  24. 
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15,488.  J.  Y.  Smith.  Improvements  in  method  of  and 
apparatus  for  promoting  consumption  of  fuel.     January  2-4. 

20,549.  C  W.  Davis.  Improved  apparatus  for  mixing 
or  sifting  moist  or  dry  powders.     January  31. 

21850.  H.  A.  Naber.  Improvements  in  voltameters. 
January  24. 

93,045.  R.  Haddan  —  From  F.  D.  Cummer.  Improve- 
ments in  and  connected  with  the  process  of  and  machinery 
for  the  drying  or  heating  of  gypsum  clay,  sand,  grain. 
slaughter-house  refuse,  and  other  materials.     January  31. 

23,367.  L.  Wagner  and  J.  Marr.     See  Class  XVII. 

24,165.  E.  Stern.  A  new  method  of  closing  receivers 
charged  with  compressed  or  liquefied  gases.     January  24. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

999.  J.  H.  Lee.  Improvements  in  method  of  and  appa- 
ratus'for  supplying  air  richer  in  oxygen  than  atmospheric 
air  to  steam  boiler  and  other  furnaces,  and  for  separating 
and  collecting  air  richer  in  oxygen  on  the  one  hand  and  in 
nitrogen  on  the  other,  for  the  various  purposes  to  which 
air  rich  in  these  qualities  may  be  supplied.     January  10. 

1029.  G.  St.  J.  Kneller.  Artistically-shaped  fuel  for  use 
■with  every  kind  of  gas  fires.  Complete  Specification. 
January  17. 

1188.  S.  C.  Hitchcock.  An  improved  mineral  oil. 
January  19. 

1190.  F.  McNamee.  Improvements  in  the  method  of 
and  connected  with  apparatus  for  drying  peat  for  fuel, 
litter,  or  similar  use  or  purposes.     January  19. 

1231.  F.  B.  Hill  and  K.  D.  Brett.  Improvements  relating 
to  the  burning  of  hydrocarbons  for  heating  and  lighting 
purposes,  and  to  apparatus  therefor.     January  19. 

1"38.  D.  Hancock,  J.  B.  Craig,  and  A.  H.  Hancock. 
Improvements  in  or  relating  to  the  employmeut  of  air  for 
lighting  and  heating  purposes.     January  19. 

1409.  S.  Williams.  An  improvement  in  candles. 
January  23. 

1485  T.  H.  Jones.  Improvements  relating  to  the 
carbonising  of  wood  for  the  production  of  charcoal,  and  in 
the  utilisation  of  the  products  given  off  in  the  process  of 
carbonisation.     January  23. 

I486.  W.  B.  Hartridge.  Improvements  in  and  relating 
to  the  manufacture  of  fuel  and  to  apparatus  therefor. 
January  23. 

1490.  J.  Galletly  and  II.  Armour.  Improvements  in 
tbe  manufacture  of  gas  from  mineral  oils,  and  in  the 
apparatus  employed  therefor.     January  23. 

1540.  J.  Foss.  Condenser  of  noxious  vapours  from 
illuminants.     January  24. 

1653.  A.  McLean.  Improvements  in  the  treatment  of 
peat.     January  25. 

1 659  C  C.  Walker.  Improvements  in  apparatus  to  be 
used  in  the  purification  of  coal-gas  or  for  analogous 
operations.     January  25. 

1690  B.  H.  Thwaite  and  G.  Threlfall.  Improvements  in 
methods  and  apparatus  for  generating  gaseous  fuel  from 
solid  hydrocarbonaceous  or  carbonaceous  material.  Com- 
plete Specification.     January  26. 

1833  H  J.  Reid.  Improvements  in  the  manufacture  of 
briquettes  and  patent  fuel,  and  in  means  and  apparatus 
employed  therefor.     January  27. 

1856.  J.  H.  R.  Dinsmore.  Improvements  in  the  manu- 
facture of  illuminating  gas.     January  29. 

1991  A  J  Boult.— From  W.  A.  Koneman  and  A.  F. 
Hatch  '  United  States.  Process  of  and  apparatus  for 
utilising  producer-gas  as  fuel  for  calcining  limestone. 
Complete  Specification.     January  30. 


'2126.  F.  H.  Bacon  and  B.  Doukin.  Improvements  in 
and  appertaining  to  the  purification  of  coal  or  other  gases, 
and  apparatus  used  therein.     February  3. 

24§s.  C.  J.  Yarnold.  Improvements  in  the  method  and 
apparatus  employed  in  the  production  of  ozone.  February  .">. 

2554.  1).  Young.  The  production  or  recovery  of  coal 
dust  for  foundry  purposes  and  the  machinery  or  apparatus 
therefor.     February  6. 

2630.  J.  Swallow,  C.  West,  and  A.  R.  Armitage.  Im- 
provements in  or  relating  to  the  treatments  of  paratiin  aud 
other  oils  for  rendering  it  or  them  odourless,  smokeless, 
miscible,  and  non-explosive.     February  6. 

2702.  T.  de  Zebrowski.  A  new  or  improved  manufacture 
of  briquettes  or  artificial  fuel  blocks.     February  7. 

2786.  B.  Bone.     Chalk  fuel.     February  8. 

2914.  V.  B.  Lewes.  Improvements  in  and  in  apparatus 
for  the  manufacture  or  production  of  gas.     February  9, 

2937.  M.  Graham.  Improvements  in  and  apparatus  for 
charging  inclined  gas  retorts.     February  10. 

Complete  Specifications  Accepted. 

1893. 

2247.  J.  C.  W.  Stanley.  Improvements  in  or  relating  to 
the  manufacture  or  production  of  block  fuel,  gas,  and  other 
usefal  products  from  refuse  materials.     January  31. 

3554.  T.  A.  Dillon.  An  improved  method  of  preparing 
peat  for  heating,  gas  generating,  and  ether  purposes. 
January  24. 

:;S1  j.  J.  II.  Paisley.  An  improvement  in  apparatus  for 
the  manufacture  of  water-gas.     February  7. 

5920.  F.  Beale  and  T.  F.  Ennis.  Improvements  in 
apparatus  for  charging  gas  retorts.     January  31. 

.5951.  J.  H.  Fitzgerald.  Improvements  in  gas  washers 
and  scrubbers.     January  31. 

6051.  G.  de  Yelna.  Improvements  in  the  manufacture  of 
illuminating  gas,  artificial  fuel  blocks,  and  coke  for  metal- 
lurgical purposes.     January  31. 

6259.  G.  S.  Ellis  and  A.  M.  Dolton.  Improvements  in 
the  manufacture  of  coal  briquettes.     January  31. 

6506.  W.  Cross.  Improvements  in  anti-dip  valves,  em 
ployed  in  the  manufacture  of  gas.     January  31. 

14,783.  F.  S.  Cripps.  Improvements  in  washers  for  the 
extraction  of  tar,  ammonia,  carbonic  acid,  and  sulphuretted 
hydrogen  from  coal-gas.    February  14. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1893. 
5856.  C.  D.  Abel.— From  F.  von  Heyden.     Process  for 
producing  esters  from  fatty  acids  with   creosote,  guajacol, 
or  creosol.     January  31. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

881.  J.  B.  Boyle  and  E.  Fatta.  Perfumed  writing  and 
printing  ink.     January  15. 

973.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Hayer  and  Co.,  Germany.  The  manufacture  or 
production  of  authraquinone  derivatives.     January  16. 
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..tiriken    \..i 

'.1:4.    II.    E.   Newton      From    The  '••"■,'„K„1„nl,.u,r 

mull   1  ■   Bayei    and  I  0.,  Germ  1  ,,  B„thraquinonp 

production  of  colouring  matters  der 

January  "'■  rom    The   Farbenfabriken  vor- 

873.  11.  I  Newtojb.,  Germany.  The  manufacture  or 
iniiN  K.    Bayc&yaroxyaiilhraquinones.    January  16. 

11  1  Newton.  -From  The  Farbenfabriken  vor- 
mals F.Bayer  and  Co.,  Germany.  The  manufacture  >>r 
production  of  dyestuffs.     January  17. 

1063.  II.  1'.  Newton. — From  The  Farbenfabriken  vor- 
111. il-  F,  Bayer  and  1  0.,  Germany.  The  manufacture  or 
production  of  8,-naphthol,  a,fi4-<lisulpho  acid,  unci  /3,- 
uaphthylamine,  a,/34-disulpho  acid,     January  17. 

1 1; 'J 7 .    II.   E.   Newton.— From    rhe    Farbenfabriken  vor- 
mals !•'.  Bayer  and  Co.,  Germany.     Improvements  in   the 
'manufacture  of  », -,  Hj-dihydroxynaphthalene-o-monosulpho 
arid.     January  19. 

ISS8,  II.  E.  Newton.-  From  The  Farbenfabriken  vor- 
111:1]-  F.  Haver  and  Co.,  Germany.  The  manufacture  or 
production  of  acid  compounds  derived  from  gallic  acid,  its 
anhydrides,  or  analogous  products.    January  19. 

1889.  II.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals 1'.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  dyestuffs  by  means  of  trihydroxynaphthalene 
monosulpho  acid.    January  19. 

11   Loesner.    Manufacture  of  axoxy  compounds  of 
scries.    January  24. 

Schultze.  An  improved  process  for  the  pro- 
alicylphosphoric  acid  and  of  galicylic  dyeing 
epared  therefrom.  January  24. 
\V.  Johnson. —  From  Kalle  and  Co.,  Germany. 
its  in  the  manufacture  and  production  of  new 
s.     January  25. 

Pitt. — From   L.   Cassella   and   Co.,    Germany, 
ion  of  perichlornaphtoldisulpho  acid  and  disazo 
crcfroui.     January  29. 
.  A.  \V.  Gilbody.    The  manufacture  of  a  new  base 
and  the  production  of  dyestuffs  therefrom.    January  31. 

i.  Improvements  iu  the  manufacture  of 
ortho-nitro-toluene,  nuta-  and  para-azoxytoluene,  rneta- 
and  para-toluidin.     February  1. 

W.  G.  Thompson  and  I.  Moore.  Improvements  in 
(he  manufacture  of  a  diamido  base  and  of  tetrazo  colouring 
matters  derived  therefrom.  Complete  Specification. 
February  1 . 

3384.  II.   F.  N.wton.— From  The   Farbenfabriken   vor- 
nials  F.   Bayer  and  Co.,  Germany.    The  manufacture  or 
taction  of  colouring  matters.      February  2. 

II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  hydroxyauthraquiiiono-quinolincs.     February  2. 

3903.  Keal.  HoUiday  and  Sons,  I.im..  and  K.  I'..  Elbel. 
The  manufacture  of  a  blueish-red  dye  belonging  to  the  ro«in- 
duline  scries.      February  5. 

8504.  Bead,  HoUiday  and  Sons,  Lim.,  and  K.  B.  Elbel. 
Improvements  in  the  manufacture  of  azo-colouring  matters. 
February  .">. 

8591.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
P.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  dyestuffs.     February  6. 

2592.  H.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  llayer  and  Co.,  Germany.  The  production  of  azo- 
eolouriug  matters  upon  fibres.     February  6. 

J.  Altschul.  Manufacture  and  production  of  a  new 
diazo-compound  for  use  in  dyeing  and  printing.    February  8. 

Complete  Specifications  Accepted. 

1893. 

4979.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.  The  manufacture  and  production  of 
snlpho-acids  of  the  naphthalene  series,  and  of  colouring 
matters  obtainable  therefrom.     January  31. 


5141.  s.  1'iit. — From  I.  '  And  Co.     Improvemonl 

in  Ihe  prod  1  "      nun  -,  amidonaphthol 

■ulpho  aeid.     Janoar"  24. 

1  1. mi  The  Farbwerke  vormals  Meisti  r, 
Lucius  and    Uriloing.     Production   ol  colouring   man 
.laim  try  84. 

5691,  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briimng,    Mam.  flouring  matters, 

being  the  sulphonic  aoids  of  alkyl  derivatives  of  the  diami- 
dodiphenj  l-metatolyl-carbino).    January  31. 

0.  Imray.—  From  The  Farbwerke  vormals  Meister, 
Lucius  and  limning.  Manufacture  of  thionine  colouring 
matters  dyeing  on  mordants.     January  2  1. 

6249.  J.  Y  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Improvements  in  the  mat  auramine. 

January  81. 

7181.   11    1.    Newton.     From  "be  Farbenfabriken  vi 
F.  Bayer  and  i  !o.     The  manufacture  or  production  of  a  new 
blue  colouring  matter.     February  14. 

71s2.  11.  E.  Newton. — From  The  Farbenfabriken  vi 
F.  Bay     ao  i  I  0.     The  manufacture  or  production  of 
alizarin  dyestuffs.     February  14. 

7185.  O.  lie  I      in  The  Farbwerke  vormals  Meister, 

Lucius  and  Briming.     Manufacture  of  colouring  matters. 
February  14. 

7187.  0.  Imray. —  From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining.  Manufacture  of  a  novel  diamido  base, 
and  of  colouring  matters  from  the  same.     February  14. 

7263.  C.  Blancan.  A  liquid  metallic  composition  for  use 
as  a  writing  or  printing  ink  or  as  a  colour  for  decorating 
surfaces.      February  7. 

24,082.  J.C.  L.Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters. 
January  31. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

861.  A.   Moritz.      Improvements    in    fireproofing     felt. 
January  15. 
943.  E.  B.  Manby.     See  Class  XIV. 

1089.  J.  Smith  and  P,  YV.  Nicolle.  Improvements  in  the 
treatment  of  vegetable  fibrous  matters  to  obtain  fibres 
therefrom.     January  18. 

1218.  H.   H.    Boyle.     Improvements   in    machinery  for 
decorticating   fibrous  grasses   and    such    like   snbstan 
January  19. 

12t'i7.  D.  Dreghorn  and  J.  Harvey.  Improvements  in 
aud  relating  to  the  treating  and  scouring  of  wool,  and  in 
the  recovery  of  wool  grease,  potash,  salts,  or  like  products 
therefrom.     January  20. 

1364.  A.  G.  Speight.  Treating  wood-wool  to  diminish 
its  combustibility.     January  22. 

1890.  J.  Marshall,  D.  H.  Thornton.  F.  II.  Cliffe,  and  W. 
Ctiffe.  A  new  and  improved  method  of  and  apparatus  for 
preparing  and  finishing  woven  fabrics  or  textile  piece  goods. 
January  29. 

1948.  F.Crosland.  An  improved  composition  for  render- 
ing, paper,  cloth,  or  other  material  waterproof.     January  30. 

27 is.  B.  Meyer.  The  manufacture  or  production  of  a 
new  yarn  and  of  fabrics  therefrom.     February  7. 

8817.  H.  Robinson.  Improvements  in  apparatus  for 
conditioning  yarn.     February  9. 

Complete  Specification  Accepted. 

1893. 
24,14  4.  E.   Samper.     A   new  or  improved    machine   for 
extracting   fibrous   matters   from   agaves,  aloes,  and  other 
similar  plant-.      February    14. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

1656.  J.  C.  Mewburn. — Erom  La  Society   Leblois  Piceni 

et   Conipagnie,   France.     Improvements   in   preparing   for 

bleaching  and  dyeing,  and  in  bleaching,  dyeing,  anil  wash- 

getable  textile   material   and   in  apparatus   therefor. 

January  25. 

•2923.  1!.  Cawthorn  and  J.  P.  Cornett.     See  Class  XIX. 

Complete  Specifications  Accepted. 
1893. 

1623.  J.  Clapham,  J.  Picard,  C.  Villedien,  and  W.  W.  L. 
Lishnmn.  Improvements  in  bleacliiug  and  discoloration. 
January  24. 

4067.  E.  Brook.  Improvements  in  or  connected  with 
machines  for  dyeing,  scouring,  or  drying  hanks  of  yarn  or 
tops.     January  24. 

6600.  A.  McMeekin.  Improvements  in  the  method  of 
and  means  employed  for  bleaching,  dyeing,  and  otherwise 
treating  flax,  hemp,  and  other  fibres.     February  7. 

7350.  W.  T.  Whitehead.  Improvements  in  resists  or 
discharges  for  use  in  printing  or  dyeing  cotton,  wool,  and 
other  fabrics  with  aniline  black.     January  31. 

7351.  W.  T.  Whitehead.  Improvements  in  resists  or 
discharges  for  use  in  printing  or  dyeing  cotton,  wool,  and 
other  fabrics.     January  31. 

21,185.  L.  Weldon.  Improvements  in  dyeing  machines. 
Januarv  24. 


"  OF  CHEMICAL  INDUSTRY. 

CoMPi... 

-  specifications  Accepted. 

18,871.  J.Hargreaves  andT.  1. 
manufacture  of  alkali  and  in  apparatus  ..Improvements  in  the 

'■w.   Januarv  2  I. 
1893. 

7107.  1'.  Sorter. — From  J.  Omholt.  Improvements  in 
tin-  manufacture  of  soda  and  mono  calcic  phosphate. 
February  14. 

7108.  F.  llurter. — From  J.  Omholt.  Improvements  in  the 
manufacture  or  production  of  mono  calcic  phosphate  and 
ammonia.     February  14. 

1894. 

456.  1'.  C.  Choate.  Improvements  in  the  art  of  pre- 
paring solutions  carrying  salts  of  zinc.     February  14. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1207.  E.  T.  Hughes. — From  II.  Howard,  United  Mates. 
Improvements  in  methods  of  and  apparatus  for  concentrating 
sulphuric  acid  and  the  like.     January  19. 

1442.  G.  S.  Johnson.  A  new  compound  of  sodium 
sulphite.     January  23. 

1572.  T.  Houghton  and  W.  Shield.  Improvements  in 
the  manufacture  of  bleaching  powder  and  in  apparatus 
therefor.     January  24. 

1637.  M.  N.  d'Andria.  Improvements  in  the  method  ol 
and  means  for  the  separation  of  magnesia  from  waters  and 
aqueous  solutions  containing  magnesium  compounds.  Janu- 
ary 25. 

1905.  C.  M.  Pielsticker.  An  improved  process  and 
apparatus  for  the  production  of  bichromate  and  perman- 
ganate of  potassium.     January  29. 

2060.  H.  H.  Lake.— From  J.  B.  Tibbits,  United  States. 
Improvements  relating  to  the  manufacture  of  lead  salts. 
Complete  Specification.     January 

2373.  J.  Pedder.  Improved  process  for  effecting  the 
desulphurisation  of  sodic  sulphate.     February  3. 

2486.  M.  X.  d'Andria.  Improvements  in  the  recovery  of 
hydrochloric  acid  and  oxide  ot  manganese  from  solutions  of 
manganese  chloride.     February  5. 

2618.  A.  Crossley.  Improvements  in  apparatus  for 
producing  ferro-ferric  and  ferric  oxides.     February  6. 

2672.  H.  R.  Angel.  Improvements  in  the  manufacture  of 
sulphuric  acid.     February  7. 

2696.  A.  R.  Davis.  Improvements  in  the  production  of 
sulphate  of  manganese  and  oxide  of  iron.     February  7. 

2314.  F.  E.  Matthews.  An  improved  method  of  storing 
and  utilising  chlorine.     February  9. 


VIII.— GLASS,  POTTERT,  and  EARTHENWARE. 
Application—. 

878.  F.  Biihm.  Improvements  in  the  manufacture  of 
enamelled  glass  and  crystal  glass  letters  and  other  devices. 
January  15. 

955.  E.  F.  W.  Hirseh.     Improvements   in  gla 
January  16. 

2040.  P.  B.  W.  Kershaw  and  B.  Loftus-Totte 
improved  method  of  and  apparatus  for  the  mai 
glass  balls.     January  30. 

2689.  D.  Moore.  Improvements  in  furnaces 
ing  glass.     February  7. 

5505.     H.    Watkin.      Improvements    in    a 
moulding    the   bodies   of    electric    switches, 
ceiling  roses,  and  other  like  articles,  in  china  a... 
ware.     February  7. 

6612.  T.  W.  Twyford.  Improvements  in  the  glazing  and 
enamelling  of  heavy  earthenware  and  other  goods,  and  in 
apparatus  to  be  employed  therefor.     February  14. 

6661.  Craven,  Dunnill,  and  Co.,  Lim.,  and  F.  R.  Smith. 
Improvements  in  apparatus  for  the  manufacture  of  tiles. 
February  7. 

Complete  Specification  Accepted. 

1893. 

23,388.  X.  M.  Miller.  Improvements  relating  to  the 
rolling  of  glass,  and  machinery  therefor.     January  31. 


] 


IX.— BUILDING  MATERIALS,  CLATS,  MORTARS, 
and  CEMENTS. 

Applications. 

1157.  H.H.Lake. — From  B.  Gran,  Denmark.  Improve- 
ments relating  to  the  manufacture  of  artificial  marble. 
January  18. 

1370.  A.  Hooydonk  and  H.  Hooydonk.  A  new  or 
improved  preparation  or  compound  for  decorating  the 
interior  of  buildings.     Januarv  22. 

1396.  H.  H.  Leigh. — From  G.  Bagge,  France.  Improve- 
ments in  paving  blocks.  Complete  Specification.  January  22. 

1427.  A.  McAra.  Improvements  in  the  manufacture  of 
Portland  cement.     January  23. 

1579.  H.  V.  Lanchester.  Improvements  in  the  con- 
struction of  fireproof  and  like  floors.     January  24. 

2247.  D.  Belloc  and  E.  Benard.  Improved  process  for 
transforming  roasted  cements  into  powder,  and  in  apparatus 
therefor.     Complete  Specification.     February  1. 
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Q,  Briggs  nnd  M.  Leighton.  Improvements  in  the 
manufacture  of  paving  Saga  and  other  articles  of  oonerete. 
February  2. 

I  I,  M  Jackson,  \n  improved 
method  In  the  formation  and  application  ol  building 
materials,  such  av  .  I.i\  brioks,  wood,  stoue,  concrete,  or 
blot  k-  of  other  substances.     F< 

t\  II.  Slicer.  Improvements  in  and  relating  to  the 
production   of   asphaltic    composition   in    the   form   of   u 

in.    February  6. 

VV.  P.  Ingham.     Improvements  in  tin-  man 
of  fireclay,  bricks,  blast-furnace  "lumps,"  and    the  like. 
February  7. 

II.   VV.   Ji  ffery.      Improvements  in 
with  composite  wood  pavements.     February  It. 

<    OHri.KTK    Sl'Ecmcv  ITED. 

1893. 
Manufacture  of  artificial  marbles. 

\\  .  Webster.     Improvements  in  the  manufacture 
at  hi      February  7. 

II.  B.  Allaeys.     An  improved   process  for  making 
February  II. 

A  .1  Boult.— From  L.  P.  Hemmer.  An  im- 
proved  material  adapted  for  nse  as  a  substitute  for  wood, 
nil  ml.  stone,  and  other  substances.     January  31. 

17. ."il  i.  VV.  Smith.     Improved  means  of  protecting  timber 
tores.    January  24. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

i.  n.  l.i. .  Improved  means  for  separating  gold 
and  other  metals  from  other  substances  by  amalgamation. 
January  16. 

ii  and  s.  Law.  Improvements  in  the 
method  of  and  means  employed  in  hardening  and  tempering 
wire.    January  19. 

121-.;.  VV,  S.  Squire  and  L.  K.  I,.  Squire.  Improvements 
in  the  manufacture  of  metallic  zinc.     January  19. 

1311.    J.   B.   Al  ugaray. — From  .1.   B.   Torres,   France. 

Improvements     in     and    connected    with    the    reduction, 

-.   dephosphorisation,   and   defulphuration  of    ores, 

■  tuls,  and  alloys.     January  20. 

1472.  A.  II.  Bell  and  0.  Carter.     An  improved  apparatus 

;old  and  silver  ores  from  cyanide  solutions. 

Com]  January  38, 

A.  Kaimr.    A  new  or  improved  process  for  heating 
tal  preparatorily  to  their  being  further  worked. 
January  25. 

1915.  W.  ETJobukowski  and  M.  M.  Beicher.  New  and 
improved  process  for  producing  iron  and  chromium  free 
aluminium  sulphate.    January  2;>. 

•J0I1.  .1.  C.  F.l!.— From  the  Fnunens  Zinc  Company, 
United  States.  Improvements  in  the  treatment  of  zinc- 
lead-sulnhide  ores  carrying  gold  or  silver  or  gold  and  silver, 
t  'oniplcte  Specification.     January 

W.  T.  Chamberlain.  Improvements  in  explosive 
metal.     February  I. 

3361.  .1.  B.  Aizugaray. — From  J.  1!.  Torres,  France. 
Improvements  in  and  connected  with  the  reduction, 
refining,  and  fusing  of  aluminium,  antimony,  arsenic, 
bismuth,  cadmium,  mum,  lead  magnesium,  silver, 

tin,  zinc,  and  all  other  metallic  elements  from  their  ores  and 
I'ouipounds.     Februar 

8378.  ti.  A.  .Tan  is.     An  improvement  in  the  manufacture 
February  3. 

Improvements  in  the  art  or  process  of 
manufacturing  tin  or  terne  plate.  Complete  Specification. 
February  5. 


'-"■'.  VV.  P.  Thompson,     From  J.  J.  C.  Smith  and  I    C. 
Smith,  I  mil  .1  State*.     Improvements  in  or  appertainii 
Compli  .   on,     Febrnarj  ■ 

2714.   P,  It.  J.  Willis.     From  J.  H.  Hines,  United  States. 
An  improved  process  for  i 
2722.     J,  Improved     pro 

'.in. ni    7. 

Complete  Spbi  dioatiohb  Accepted. 

1893. 

1906.    A.    V.  C.    Feuby,  J.   B.  Fenby,  ami   i,.    | 

Dg  iron  and  steel  with  lira-*  and  Othei   i  >\-. 

y  : ;  I . 

2119.  A.  .1.  Boult.— From  ('.  (;.  Richardson  and  A.  I!. 
mi<  in  or  relating  to  thi  treatment  ol 

metallic  oris.     February  7. 

F.  E.  de  Fursac,  .1. 1 1.  Moisset,  and  J.  r.  .1.  Very. 
Proci  ag  metals,  covering  sera]'-,  clippings, 

or  other  pii  ces  of  metal  of  all  kinds.     January  28. 

5568.  T.  Twynam.  Inn  in  the  manufacture  of 

steel  and  ingot  iron.    January  24. 

7252.  VV.    llavwanl.     A    new  or  improved   pro. 

Or   spelter   from  waste   galvanised  iron  and 
steel,    ami   furnaces  and  appliances  for  the  said  proi 
February  7. 

23,425.  W.  P.  B.  I  rick.  Improvements  in  methods  ,,i 
casting  solid  ingots  of  steel.     February  14. 

23,979.  !•'.  W.  Golby. —  From  C.  Francisci.  Improve- 
ments in  furnaces  for  distilling  zinc,  cadmium,  and  the  like. 
January  3 1 . 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Afpli  cations. 

1356.  K.  Andreoli.  Improvements  in  electrolysis. 
January  22. 

1  1 10.  .T.  Peel.     Improved  electric  battery.     January  23. 

1714.  W.S.  Kawson.   Improvements  in  electro-deposition. 

January  213. 

1903.  M.  YVuillot.  Improvements  in  or  relating  to 
electrodes.     January  29. 

2250.  O.  Hund. — From  G.  Wehr,  Germany.  Improve- 
ments in  galvanic  batteries.     February  1. 

2251.  0.  Hund. — From  G.  Wehr,  Germany.  Improve- 
ments in  galvanic  dry  batteries.      February  1. 

2487.  I  .  J.  Hail.  Improvements  in  or  relating  to 
secondary  batteries.     February  5. 

2806.  C.  KellniT.  Improvements  in  electrolytical  de- 
composing apparatus.     F'ebruary  8. 

2897.  C.  P.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper,  and 
J.  L.  Dobell.  Improvements  in  the  manufacture  of  coke 
or  carbon  for  electrical  or  other  purposes.     February  9. 

2900.  J.  liudholzner.  Improvements  relating  to  the 
electro-deposition  of  metals.  Complete  Specification. 
February   9. 

2968.  0.  Imray. — From  The  Farbwerke  vormals  M 
Lucius    and    liriiuiug,     Germany.     An    improvement     in 
electrolysing  liquids  and  apparatus  therefor.     February  10. 

Complete  Specifications  Accepted. 
1893. 
22'.7.  C.  T.  J.  Vautin.     Improvements  in  the  method  of 
and  apparatus  for  the  electrolytical  separation  of  the  1. 
of  salts,  and  of  compounds  of  tin- same,  from  saline  solutions. 
January  31. 

3477.  II.  Nehmer.  Improvements  in  constructing  and 
connecting  galvanic  elements.     February  1  I. 
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E  Taussig  Improvements  relating  to  the  extrac- 
tion of  metals  by  means  of  electricity  and  to  apparatus 
therefor.     February  1-4. 

577*    A    J    Boult.— From  O.  Knoefler  and  F.  Gebauer. 
An  improved  process  for  manufacturing  bleaching  solutions 
bv  electrolysis.     January  24. 
'  5844.  W.  P.  Thompson.— From  M.  llartuug.    Improve- 
ments in  storage  batteries.     January  31. 

19,967.  W.  Petschel.  Improvements  in  secondary  elee- 
trio  batteries.     February  7. 

22  9o6  C.  A.  J.  H.  Schroeder  and  H.  E.  E.  Schroeder. 
>\-w  improved  electrc-positive  galvanic  battery  electrodes. 
January  31. 

23  113.  R.  Haddan.— From  H.  S.  Blackmore.  Improved 
process  and  apparatus  for  dissociating  soluble  salts  by 
electrolysis.     January  24. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 
963.  F.  Burton.     A  process  for  the  purification  of  oils, 
[ate,  and  the  like.     January  16. 

1088  V.  Warwick,  J.  Smith,  and  P.  W.  Nicolle.  Im- 
provements in  the  manufacture  of  soap  and  washing  com- 
pounds.    January  18. 

1-537  M.  H.  Tomkins  and  F.  Woodman.  An  improved 
cleansing  compound  for  cleaning  wood,  stone,  and  other 
surfaces.     January  19. 

1296.  F.  R.  Donisthorpe.  Improvements  in  or  relating 
to  the  manufacture  of  soap.     January  20. 

1758  J  C.  W.  Stanley.  Improvements  in  or  relating  to 
the  recovery  of  oil  from  fish,  fish  offal,  and  the  like. 
January  26. 

1760.  T.  F\  Alteu.  Improvements  in  or  relating  to  soap. 
January  26. 

1764.  J.  C.  W.  Stanley.  Improvements  in  or  relating 
to  the  extraction  of  oil  or  grease  from  other  materials. 
January  26. 

1963.  A.  R.  Scott.  Improvements  in  the  manufacture 
of  cleansing  or  soap  powder  for  washing  fibrous  and  other 
materials.    January  30. 

2132.  E.  Petit.  Improvements  in  the  acid  saponification 
of  "fatty  bodies  and  in  apparatus  employed  therein. 
January  31. 

2701.  T.  de  Zebrowski.  Manufacture  of  a  new  or 
improved  soap.    February  7. 

2871.  C.  Heydemann.— From  O.   Dennerlein,   Holland. 

An  apparatus  for  melting  and  purifying  fats.     February  9. 

2896.  X.    Iseli.     Improvements    in  or    relating    to    the 

manufacture  of  alcohols,  oils,  greases,  and  other  matter. 

February  14. 

Complete  Specifications  Accepted. 
1893. 
5040.  The  Patent  Syndicate  Lightning  Oil  Extractor  Co., 
I.im.,  and  H.  A.  A.  Dombrain.     Apparatus  for  driving  off 
heavy  vapours  of  solvents.     January  24. 

5621.  J.  Peacock  and  W.  L.  CoUs.  Improved  manufac- 
ture or  production  of  soap.     January  24. 

6123.  W.  Brothers.  Improved  detergent  compound  or 
preparation  for  the  washing  or  scouring  of  textile  fabrics 
or  other  articles.     February  7. 

6993.  R.  Hutchison.  Improvements  in  treating  wool 
greases  and  separating  their  constituents.     February  7. 

9105.  C.  D.  Abel.— From  the  Fabriques  de  Produits 
Chimiq'ues  de  Thann  et  de  Mulhouse.  An  improved 
manufacture  of  oils,  fats,  wax,  and  other  analogous  sub- 
stances freed  from  odour  and  flavour.     February  14. 

24,461.  T.  CordeweenerandA.de  Kunwald.  See  Class 
XVIII.  (.4.) 


XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

958.  J.  Hickissou.  Improvements  in  marking-ink 
pencils.     January  16. 

1107.  D.  Forbes  and  C.  Hodell.   Enameline.  January  18. 

1301.  J.W.Blake  and  S.  J.Blake.  Improvements  in 
compositions  or  paints  for  preserving  ships'  bottoms  and 
other  structures.     Complete  Specification.     January  20. 

14  IS.  J.  P.  Lacy  and  A.J.  Ash.  Improvements  in  the 
production  of  zinc  compounds,  suitable  for  use  as  pigments 
and  for  other  purposes.     January  23. 

2257.  I.  F.  Clark.  A  substitute  for  veneer  or  enamel. 
February  2. 

°42S.  D.  J.  Harris.  A  composition  or  solution  for 
making  waterproof,  hardening,  and  preserving  the  soles  of 
boots  and  shoes.     February  3. 

Comtlete  Specifications  Accepted. 

1893. 

711"  V  C.J.Cbarlier.  Improvements  in  apparatus  for 
the  manufacture  of  metallic  pigments  or  compounds,  and  in 
the  production  of  lead  pigments  or  compounds  by  means 
of  such  apparatus.     February  14. 

7571  C  D  Abel.  From  the  Westfalisch-Anhaltischen 
SPren<rstoff  Actien  Gesellschaft.  Hygroscopic  paiut  or 
coating  material  for  keeping  packing  cases  dry.   F  ebruary  « . 

10,619.  W.  Ward  and  J.  0.  Wallace.  A  new  orimproved 
paint.     February  14. 

22  137.  L.  Paget.  Improvements  iu  pyroxyliue  com- 
pounds, solutions,  and  solvents.     Jauuary  31. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

943  E  B  Manby.  An  improved  sizing,  dressing,  and 
finishing  material  "for  application  to  textile  fibres  and 
fabrics.'    January  16. 

977  G  W.  Ewens.  A  new  material  for  use  as  a  substi- 
tute for  leather  for  floor  coverings  and  for  like  purposes. 
January  16. 

■'U79  GE  Wiese.  Improvements  in  the  manufacture  ot 
liquid  glue.     Complete  Specification.     Jauuary  31. 

2175  .1  Grillo  and  M.  Schroeder.  Process  for  the  pro- 
auction  of  glue  and  gelatin  from  bones.  Complete  Speci- 
fication.    February  1. 

2517.  W.  H.  Jeausson.  Improvements  iu  the  treatment 
of  leather.     February  5. 

2978.  A.  J.  E.  Hill  and  F.  P.  Hill.  Improved  waterproof 
glue.    February  10. 


XV.— AGRICULTURE  and  MANURES. 

Application. 
2624.  J.  J-  Seldner  and  J.  Watson,  jun.     Improvement 
in  the  manufacture  of  fertilisers.     Complete  Specificat.on. 
F ebruary  6. 


XVI.-SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 
1146    C   H.   Meyer.     Improvements  in  the  manufacture 
from    starch   or   starchy  substances  of  a  material  mutable 
for  use  in  brewing  and  for  other  purposes.     January  IS. 
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17'jn.  it  Stewart    Improvements  in  centrifugal  api 
for    drying  and  purifying  sugar  or   other  orystalline  01 
granular  matters,    January  'jr. 

1953.  I.  Mi.ns.     Improved  apparatus  for  boiling  sugar 
mill  glucoee,  either  separately  or  mixed.    January  80, 

2788.  K.  sim».     Improved   apparatus   appertaining  i<> 
the  process  of  boiliqg  sugar  and  glucose,  either  sen 
.•I  mixed.     February  8. 

COMPLETE     Sl'H -1  Kit    U  ItiN-     AOOXPTXD. 

1893. 
7695.  1..    I'.  A.  Prangey.     Improvements  in   the    con- 
i  in nt  •!!>.  reBning  or  bleaching  of  sugar,  and  in  machines 
employed  for  this  purpose,     January  94. 

1894. 
136.  II.  II.  I.uke.— From  P.  II.  V.  Weyde  and  O.  Lugo. 
Improvements  in  the  manufacture  of  sugar.    February  7. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Application-. 

1148.  i  .  II.  Meyer.     S»  Class  XVI. 

11.13.  F.  IX  Fisher.  Improvements  in  brewiug. 
January  18. 

1717.  If.  It.  1'.  Schmiedocke  and  E.  0.  Gade.  Im- 
provements  in  apparatus  for  the  preparation  of  malt. 
Complete  Specification.    January  86. 

9889.  Q.  (.!.  Cave.  Improvements  in  the  treatment  of 
yeast     February  9. 

:.".'22.  W.  s.  Squire.  Improvements  in  the  treatment  of 
distillers'  spent  wash.     February  10. 

\V.  K.  Reffell,  An  external  mashing  apparatus  for 
the  use  of  brewers  and  others  in  mashing  malt  with 
water  or  raw  grain  liquor  iu  brewing  or  distilling. 
February  10. 

Complete  Specifications  Accepted. 

1893. 

F.  M.  Polsky.  Improvements  iu  the  manufacture 
of  yeast.    January  94. 

1981,  1'  F.  V.  Baines.  Improvements  in  the  treatment 
of  rice  or  other  grain  for  the  production  therefrom  of  a 
material  suitable  for  use  in  brewing  or  for  other  purposes. 
January  24. 

II.  H.  Lake. — From  K.  Miiller.  Improvements 
relating  to  the  clarification  of  beer.     January  31. 

7.  I..  Wagner  and  J.  Marr.  Improvements  in  the 
methods  of  extracting  liquids  from  and  drying  grain,  malt, 
brewers'  grains,  and  other  like  substances,  and  in  apparatus 
therefor.     February  14. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

1170.  R.  F.  Maelosky. — From  J.  H.  Niemann,  Australia. 
A  new  or  improved  meat  extract.  Complete  Specification. 
January  19. 

ltoo.  F.  T.  Bond.  Improvements  iu  the  preparation  of 
cheese.     January  23. 

1564.  J.  F.  Duke.  Improvements  iu  the  method  of 
preserving  eggs.     January  24. 


2189.  W.  P.  Thompson.— From  (i.  It.  It.  von  Poschinger, 
Germany.     An  improved   process  and   aj 
paring  or  producing  a  fodder  mat  rial.     January  31. 

2445.   C.    Kidsou.      A    ii.  w    method    ol  >'gg-. 

February  5. 

I.  Charlton  and   A.   EC.  Cannon.     Improvoi 
in    and    connected    with    the    preservation,   storage,    and 
revivification  of  alimentary  substance  .     February  7. 

B. — Sanitary  Chemistry. 

V..  ('.    Ives  and   .1.    Woollatt.      An    improved  tiller 
for  a-.-  in    purifying   polluted    water-,  -ewage,  and    the  like. 

Januai 

1591.  W.  D.  Soott-Moncrieff.  Improvementa  in  appara- 
tus for  the  treatment  of  sewage.     January  24. 

1762.  C.  Sulzberger.     Improvements  in  or  relating  to  the 

disinfection  or  purification  of  water.     January  26, 

1865.  E.  (.'.  Ives.  An  improved  system  of  purifying 
Bewage  or  Other  fonl  waters.      January  29. 

C. — Disinfecta  nts. 

141  j.   I.    Levinstein.       Improvement-    in    and 
with    iron    compounds    for   use    in    pre  sewage, 

purifying  waste  liquors,  colouring,  and  the  like  pui 
January  23. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1893. 

659G.  E.  Sonstadt.  Improvements  in  the  preparation 
of  extracts  of  tea  and  coffee,  and  in  utilising  a  by-product 
of  the  process.     February  7. 

10,689.  M.  Watson.  An  improved  preparation  of  malted 
pul-e  food.     January  81. 

24,191.  Ii.  Haddan.  —  From  La  Compagnic  du  Sel 
Agglomere.  Improvements  in  and  relating  to  the  treat 
ment  of  salt  and  the  formation  of  blocks  thereof  by  fusion. 
February  14. 

24,461.  T.  Cordeweener  and  A.  de  Kunwald.  Improve- 
ments in  and  in  apparatus  for  the  manufacture  of  margarine 
and  alimentary  fat.     January  24. 

B. — Sanitary  Chemistry. 

23,082.  S.  Smithson.  Improvements  in  or  relating  to 
machinery  or  apparatus  for  treating,  deodorising,  drying, 
and  utilising  excreta,  nightsoil,  towns'  refuse,  and  the  like. 
February  7. 

C. — Disin/ecta  n  ts. 

4950.  C.  R.  Alder  Wright.  Improvements  iu  the  manu- 
facture of  antiseptic  and  disinfectant  materials  for  sanitary 
purposes.     January  31. 

7038.  S.  Pitt. — From  The  Chemische  Fabrik  auf  Actien 
vormals  E.  Schering.  A  new  antiseptic  material  to  be 
called  "  Formalin."     February  14. 

12,276.  E.  Soy.  Improvements  in  vessels  for  containing 
liquefied  sulphur  dioxide  for  use  as  a  disinfectant  and 
vermin  destroyer,  and  for  other  medical  and  sanitary 
purposes.     January  31. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

1067.    H.    H.   Lake  — From    La    Societe  J.   Noe   et    P. 

Putois,  FVance.     Improvements  relating  to  the  manufacture 
of  artificial  whalebone.     January  17. 

1345.  J.  Lander.     A  process  for  expanding  celluloid  and 
celluloid  tubes  into  any  required  shape.     January  22. 

1599.     II.    G.    Cadywonld.       Damp  -  rcsistin 
January  25, 
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2214.  .1.  La-Bua.  A  machine  for  coating  photographic 
paper  tracing  paper  and  coloured  paper  with  one  colour 
only.     February  1. 

2923.  B.  Cawthorn  and  J.  P.  Cornett.  Improvements  in 
or  connected  with  the  process  of  bleaching  fibrous  materials 
in  the  manufacture  of  paper.     February  10. 

Complete  Specification  Accepted. 
1893. 

.'I. i. ".J.  \V.  M.  C.  Calleuder.  The  manufacture  of  a  new 
material  designed  to  serve  as  a  substitute  for  bone  or 
celluloid.     Februarj  7. 


XX.— FINE  CHEMICALS,   ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Application. 

12S7.  F.  W.  Warrick.  An  improved  pharmaceutical 
preparation  of  ferrous  salts.     January  20. 

Complete  Specifications  Accepted. 
1893. 

2951.  J.  Morris.  Means  for  using  certain  chemicals, 
drags,  and  perfumes  for  therapeutic,  disinfecting,  antiseptic, 
and  perfuming  purposes.     February  14. 

6596.  E.  Soustadt.     See  Class  XVIII.  (A.) 

67-19.  C.  Kolbe.  Manufacture  or  production  of  salols. 
February  7. 

22  93i.  F.  W.  Warick.  An  improved  pharmaceutical 
preparation  of  ferrous  salts.     January  31. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 


Applications. 


Complete  Specifications  Accepted. 
1893. 

4214.  W.  H.  Walker.  New  or  improved  apparatus  for 
the  manufacture  of  films,  more  especially  intended  for 
the  manufacture  of  films  for  photographic  purposes. 
January  81. 

5517.  W.  H.  Prestwich.  Improved  silver  haloid 
emulsions  for  photographic  purposes.     February  14. 

5932.  O.  Magerstedt.  An  improvement  in  the  manu- 
facture of  photographic  plates.     January  24. 

6491.  E.  Norden.  An  improved  method  of  photographic 
printing  in  bromide  of  silver.     January  31. 

6501.  C  A.  Allison. — From  F.  B.  Forster  and  G.  G. 
Rockwood.  Improvements  in  processes  of  making  trans- 
parent photographs  on  glass.     February  14. 


1109.  T.  Maloni.  Improvements  in  and  connected  with 
lighting  apparatus  for  taking  photographs  at  night  or  in 
dull  weather.     January  IS. 

2036.  A.  Zimmermann. — From  The  Chcmische  Fabrik 
auf  Actien  vonnals  K.  Sehering,  Germany.  Improvements 
in  the  treatment  of  gelatinous  matter  and  the  production  of 
photographic  films.     January  30. 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

1074.  M.  von  Forster.  Improvements  in  or  relating 
to  the  manufacture  of  smokeless  powder.     January  17. 

1065.  E.  liubin.  Improvements  in  percussion  fuses. 
January  25. 

1722.  It.  H.  Punshon.  An  improved  explosive  compound. 
January  26. 

1755.  F.  J.  Smith.  Improvements  in  detonators. 
January  26. 

1846.  G.  E.  Cassel  and  D.  Kempe.  An  improved  process 
of  preparing  pine  or  analogous  wood  for  the  manufacture 
of  matches.     Complete  Specification.     January  27. 

1982.  V.  I.  Feeny. — From  The  United  States  Smokeless 
Powder  Co.,  United  States.  Smokeless  powder.  Complete 
Specification.     January  30. 

'21.44.  F.  J.  Maubeuge.  Improvements  in  combined 
time  and  percussion  fuses.     January  31. 

6775.  I.  M.  Meissner.  An  improved  igniting  composi- 
tion for  matches.    February  14. 

Complete  Specification  Accepted. 

1893. 
8677.  J.   V.   Landuyt.     Improvements  in  apparatus  for 
use    in   the    manufacture    of  matches  and  for  putting  the 
same  in  boxes.     February  7. 


Printed  mid  Published  by  Eyke  and  Bpoitiswoove,  East  Hardin*  Street,  Londcn,  E.C.,  tor  the  Society  of  Chemical  Industry. 


THE    JOURNAL 


OJ   TIIE 


Society  of  Chemical  3nou5try; 

A    MONTHLY    RECORD 

FOR  ALL  INTERESTED  IN  CHEMICAL  MANUFACTURES. 


N 


MARCH    31,    1894. 


r  oil-Members  SO/-  per  annum;  Members 
!!1  -  per  Bet  of  extra  or  back  numberi; 
Single  Copies  (Members  only)  2/6. 


r  ifintral  fniustrp. 

Mints: 

'.P.R.S 1881—  1882. 

.  F.R.S 1882— 188$. 

\                                                         1S8S— 1884. 

1884— 1S85. 

t                                                          1S85— 18S6. 

1'                                                           1886—1887. 

Pi                                                          1887—1888. 

Li                                                            1888—1889. 

18S9-1890. 

I                                                               1S90— 1891. 

M  D.,  D  S    .  P.R.S.  1891— 18M. 

ins,  K.C.B.,  F.R.S 1892—1898. 


COUNCIL   FOR    TEAR   ENDING  JULY,   1894. 


President:  E.  C.  C.  Stanford. 

Vice-Presidents : 


Sir  P.  A.  AM.Bart..  F.RS 

.  ,RJS. 
It.  Hrunner. 
Crowder. 

^  O.B..  F.R.S. 
Dr.  P.  Barter. 

t:.  K.  MuspnUt, 

Ordinary  Member!  of  Council: 


Dr.  W.  H.  Perkin,  F.RJS. 
Prof.  J.  Emerson  Reynolds, 

M.D.,  H  So..  F.R.S.  ' 
John  Spiller. 

Prof.  T.  E.  Thorpe.  F.R.S. 
Sir  John  Tumey. 


irpenter. 

- 
Dr.  C.  Dreyfus. 

I  lirley. 
mitt. 


C.  0.  Hutchinson. 
John  Pattinson. 
Manning  Prentice. 
Boverton  Redwood. 
A.  Gordon  Salanion. 
T.  Tvrer. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer: 

E.  Riiler  Cook.  Bast  London  Soapworks,  Bow,  B. 

Honorary  Foreign  Secretary  : 

Lu.lwk- Moml.  F.R  s. 

General  Secretary :  Charles  G.  Cresswell. 

Offices :  Palace  Chambers.  9.  Bridge  Street,  Westminster,  S.TF. 


THE  JOURNAL. 


A.  H.  Allen. 
bbutt, 
G.  H.  Bailey.  P.Sc.  Ph.D. 
Joaeph  B.rnays,  M.I.C.B. 
ft.  Rmnner. 

■ik. 
W.  Y.  Dent. 

Dreyfus,  Ph.D. 

-  K.i    K.F.R.S. 
.    U.S. 
- 

D.  B.  H.-witt,  M.D. 
David  Howard. 
Prof.  J.  J.  Hummel. 


Publication  Committee: 
The  President. 

Prof.  A.  K.  Huntington 
F.  Hurler.  PH.D. 
C  Clarke  Hutchinson. 
Wm.  Kellner,  Ph.D. 
Lndwig  Mond.  F.R.S. 
B.  B.  R.  Xewlands. 
John  Pattinson. 
W.  H.  Perkin,  Ph.D 
H.  R.  Procter. 

in  Redwood. 
John  Spiller. 
Wm.  Thorp. 
Thomas  Tyrer. 


F.R.S. 


JSrfifor: 
Watson  8mith,  University  College,  London,  W.C. 

Assisted  by  the  following  Staff  of  Abstractors: 


H.Auer VII. 

D.  Bendix III. 

E.  Benti IV,  V.,  VI. 

Jos.Beniays.M.I.C.E.    I. 
Bertram  Blount  .  { x[*  \Yl  i 
Arthur  G.  Bloxam  XIV..  XV. 

B.  K.  Blundstone,  -     II.,  Ill  . 
B  1 I     \  ,XTV. 

It.  li.  Brown  V„  \  I. 

J.  C.Chorley I.,  XXI. 

E.G.  1  oki  r   B.Sc I. 

J.H.Collins X. 

V. Cornish... VIII., IX.,  XIII. 

C.  P.Cross....    V..XII..  \l\ 
W.  P.  Dreaper VI. 

D.  E.  Jones,  B.Sc...     XI. 
W.E.Kay VI. 

A  J.  King,  B.Sc VI..  XVI. 

J.J.  Knight  ..{     xij.VXV. 

Chas.  A.  Kohn,    >  ~  „   ™,„„ 
phi,  jGen.Chem. 

L.deKoningh  XVIII..XXIII. 
T.  A.  Lawsou,  Ph.D..  IV..  XX. 
F.H.Leeds.  III.,  XIII.  XXI. 
J.  Lewkcwitsch,)     TIT    TT, 
Ph.D S    lu-.xn. 

A.  R.  Ling..    IV,  XVI.  XVII. 

D.A.Louis IX.,  X...W 

P.  Maehenhauer     III.,  IV.,  VI 

W.i..  McMillan {xf^;Yx'n 


W.  Ma-nab XXII. 

K.  E.  Markel,  Ph.D. . .     XII. 
N.H.J.  Miller,  Ph.D.    XV. 

fiu'xni. 

H.S. Pattinson, Ph.D.    VII.,  X. 
Vann!!1.*?::}    ™-.  XVII. 

R.  n.  Poiiitt...   1..  11..  xxii. 

W.  Ray v.,  VI. 

J.  c.  1:  ...     xi. 

'■.  II.  Robertson XI. 

F.  W. Rcnaut...     i 


H.Schlichter.  Ph.D. 


f  v..  XV., 


I     XXI. 

^S^^Gen.Chem. 

E.  Sonstadt III.VII..X. 

E.ii.  1'.  Thomas    IV.,  v.,  XXI. 
Eustace  Thomas XI. 

I-1T;1i;h;;-;';;}ii.,iii.,xvii. 

H.K.Tompkins,  B.Sc.    X. 
V.H.Veley.M-A.    Gen.Chem. 

"^•iGen.Chem. 

C.  Otto  Weber,  Ph.D.  IV.,  XIII. 

J.G.W.lls XVII.,  XX. 

A.  Wingham X. 

C.  R.  Aider  Wright.-)  YII..X. 
D-Sc.,  F.RJS......  j 


XI., XII. 


NOTICES. 


Notice  is  hereby  given  in  accordance  with  Bule  54  of 
the  By-Laws  that  the  Council  will  propose  to  the  forth- 
coming Annual  Meeting  the  amendment  of  the  Society's 
By-Laws  as  follows  : — 

1.  That  Jin!:  7  be  amended  by  the  deletion  of  "and" 
in  the  first  line  thereof,  an.]  by  the  addition  of  the  words 
"  and  47  "  in  the  same  line. 

2.  That  under  Rule  1  8  the  form  of  nomination  of  candi- 
dates for  the  Council  he  amended  by  transferring  the 
candidate's  declaration  to  the  end  thereof,  and  that  the 
words  "and  by  the  nominee"  be  added  in  the  third  line 
after  the  above-mentioned  form  after  the  word  ••  sub- 
scriptions." 

3.  That  the  proviso  at  the  end  of  liitlc  22  be  deleted. 
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4.  That  in  /i'»/<  26  the  Nomination  Form  for  candidates 
ft  r  Membership  be  amended  to  read  as  follows  : — 

"We,    the    undersigned    members    of    the    Society    of 

Chemical    Industry,  hereby   propose 

(candidate's  name  in  fud)  as  a  tit  and  proper 
person  to  become  a  member  of  the  Society. 

Fur   names  only  of  members'} 

recommending  the  candidate,      j 

"And  I,  the  said  candidate  for  membership,  hereby 
declare  that  if  elected  1  will  do  my  best  to  support  the 
Society  and  will  observe  its  By-Laws. 

(  Signature) (Profession) 

(Address) _  (Date~)_ 

Extract  from  By-Laies  (Hides  27,  29,  and  30). 

5.  That  Rule  27  should  read  as  follows  : — 

"  Each  member  shall  pay  an  annual  subscription  of, 
twenty-five  shillings,  due  on"the  1st  January  in  each  year  ; 
except  that  any  member  may  pay  a  life  composition  fee 
of  twenty  pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay  on  receipt  of  notice  of  election  an  entrance 
fee  of  one  guinea  in  addition  to  his  first  year's  subscrip- 
tion ;  except  that  should  a  membi-r  who  has  paid  an 
entrance  fee  resign  and  subsequently  seek  re-election 
the  Council  may  dispense  with  a  further  entrance  fee." 

6.  That  in  the  second  line  of  Rule  28  the  words  after 
■  and  "    read  as   follows  ; — ■"  issued  to   the  members  once 

every  year." 

7.  That  Rule  29  read  as  follows  : — 

"  Xo  person  shall  be  entitled  to  the  privileges  of  member- 
ship who  has  not  paid  his  subscription  for  the  current  year. 
lie  shall  not  attend  meetings  nor  vote,  nor  shall  he  receive 
gratuitously  the  publications  of  the  Society.  Should  the 
subscription  remain  unpaid  eight  months  after  it  is  due, 
the  Secretary  shall  give  the  member  notice  that  unless 
pavment  be  made  within  four  months  after  the  date  of 
such  notice,  his  name  will  be  struck  off  the  register.  At 
-the  expiry  of  the  said  period,  if  the  member  should  still 
remain  in  default,  the  Council  may  order  his  name  to  be 
removed  from  the  register,  whereupon  he  shall  cease  to 
have  any  right,  privilege,  or  interest  in  the  Society,  and 
the  Council  may  notify  the  same  in  the  Journal  and 
recover  the  arrears  of  subscription  at  law." 

8.  That  Rule  30  read  as  follows  : — 

"  Any  member  may  withdraw  from  the  Society  at  the 
end  of  any  year  by  giving  previous  DOtice  to  the  General 
Secretary  of  his  intention  to  withdraw  ;  always  pro- 
vided that  such  notice  to  be  valid  must  be  accompani.il 
by  the  payment  of  all  subscriptions,  if  any,  which  may  be 
due  from  him  to  the  Society  at  the  date  of  the  notice.  By 
srich  notice  and  payment  he  shall  be  released  from  all 
further  liability  as  a  member." 

9.  That  the  following  Rule  be  added  after  Rule  53  of 
the  present  Rules  : — 

"  All  communications  between  Local  Sections  and  Public 
Bodies  or  Societies  shall  be  conducted  through  or  be  at 
the  discretion  of  the  Council ;  and  no  publication  shall  be 
issued  by  any  Section  to  the  general  public  without  the 
previous  consent  of  the  Council." 

10.  That  Rules  54  and  55  be  placed  after  Rules  34  and 
38  respectively,  and  that  the  succeeding  Rules  be  renumbered 
accordingly." 

Bankers'  Orders. 
For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Bankers  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works,  Bow,  E. 


Annual  General  Meeting. 
The   Annual  General  Meeting  will  be  held  in  Edinburgh 
on  the  18th,  I9ih,  ami  20th  July  next.     Full  particulars  will 
appear  in  a  subsequent  issue. 

Internationa]    Congress  op  Applied  Ciifmi-tiu. 

We  are  requested  by  the  Foreign  Office  to  state  that  an 
International  Congress,  under  the  patronage  of  the  Belgian 
Government,  will  open  in  Brussels  on  the  4th  August  next, 
in  connection  with  the  Antwerp  Exhibition,  on  the  subject 
of  applied  Chemistry. 

The  work  of  the  Congress  will  be  divided  into  four 
sections  corresponding  to  those  of  the  Belgian  Chemists' 
Association,  viz.  : — Sugar,  Agricultural  Chemistry,  Food- 
stuffs, and  Biological  Chemistry. 

Those  who  desire  to  attend  the  Congress  should  apply  to 
M.  Sachs,  68,  Hue  d'AHemagne,  Brussels  (Sugar  and 
Agricultural  Chemistry),  or  to  M.  H.  van  Laer,  15,  Rue 
de  Hollande,  Brussels  (Adulteration  of  Foodstuffs,  and 
Biological  Chemistry),  who  will  forward  full  particulars  on 
application. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contractedfor  by  Messrs.  ETREandSpoTTiswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  21st  MARCH  1894. 


Bailey,  Wm.,  Gracedieu,  Alloa,  N.B.,  earthenware  manu- 
facturer. 

Barratt,  W.  S.,  40,  Heywood  Street,  Moss  Side,  Man- 
chester, science  teacher. 

Beaman,  II.  S  ,  18.  Maxilla  Gardens,  North  KensingtoD, 
W.,  brewer  and  analytical  chemist. 

Bowman,  Jas.  H.,  Canada  Chemical  Manufacturing  Co., 
London,  Ont.,  Canada,  professor  of  chemistry. 

Bryce,  Thos.,  Tharsis  Mines,  Huelva,  Spain,  chemist. 

Cox,  Robt.,  34,  Drumsheugh  Gardens,  Edinburgh,  gelatine 
manufacturer. 

Darling,  Geo.  A.,  c  o  Robinson  G.M.  Co.,  P.O.  Box  1024, 
Johannesburg,  S.A.R.,  metallurgist. 

I'aii weather,  Wallrce,  G2,  St.  Vincent  Street,  Glasgow, 
chartered  patent  agent. 

Friedman,  Chas.  S.,  1616,  Montgomery  Avenue,  Phila- 
delphia, Pa.,  U.S.A.,  chemist. 

Fuerst,  Dr.  Alex.  F.,  30,  Belsize  Road,  London,  N.W., 
chemist. 

Goodwin,  Prof.  Wm.  L.,  The  School  of  Mining,  Kingston, 
Canada,  professor  of  chemistry. 

Goskirk,  Alex.,  28,  Hillside  Street,  Edinburgh,  electric 
metallurgist. 

Greeff,  Robt.  W.,  20,  Mincing  Lane,  London,  E.C., 
chemical  agent  and  merchant. 

Heap,  Isaac  H.,  Fern  Bank,  Aynsley  Road,  Stoke-on- 
Trent,  pharmaceutical  chemist. 

Henderson,  Jos.,  13,  Denmark  Street,  Darlington, 
analyst. 

Hopkins,  Herb.  W  ,  13,  Harrington  Gardens,  South 
Kensington,  S.W.,  metallurgist. 

Jarvis,  Talbot  McL.,  Castle  Lodge,  Bedford,  brewer. 

Langrick,  Thos.  E.,  3,  Cambridge  Avenue,  Edinburgh, 
paint  works  manager. 
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Llowcllvn,  Geo  II.  Pencraig,  Caerau  Park,  Newport, 
Mod.,  soicnce  student. 

McAllcy,  Robt.,  13,  King  William  Street,  Greenwich, 
S  I   .  pa  nl  works  malinger. 


McVitio,    Uobt.  ■.    Journala   to    Derweot    Mil 

Mon  j,  hi    i.    Harris  i  Journal!  ndwi   Boad, 

Wesl  Kensington,  \V. 


kid,  John,  Distiller]   0  !         William,  N.B.,  ton,    Hi.  Hilgravi    Road, 


South  Hampstead,  \  \\ 


ahiohen  Street,  Edinburgh, biaenit  .   u  ,„.,  i  „  Brcntv I;    The   Elms,  Salway   Hill, 

Woodfi    d 

Peltigrew,  R.,  l/o    Urdrie;  c/o   Mcrsej  and   [rwell  Joint 
tnittei  .  1 1,  Mosl  _\  Strei  [,  Mancbestt  r. 

Rhodi      Jo      l/o  G  Old     'arl    Printing   H 

Belfast. 


Moffat,   Alex.,  e  •>   Linlitbgon    i  >il  Company,     Limited, 
Linlithgow,  N  U.,  analytical  chemist. 

Muspi-att,    Max.,    Seaforth    Hall,    Seaforth,    Liverpool, 
tech ni<  nl  chi  i 

Oliver,  Jas    M  .  Kirkcaldy,  N  B.,  engineer, 

Pearson,   Wm.  H.,  Bryn   Villas,  Blaina,  Hon.,  analytical 
chemist. 

Rose,   Vndn      \..  172, Leith  Walk, Edinburgh, merchant. 
.    Hugh,    172,   Leith    Walk,    Edinburgh,  paint   and 
ii  manufacturer. 

Shalleross,   Arthur,    19,   (  ilj     Road,    Openshaw,    Man- 
chester, chemical  manufacturer. 

Shapl  W.    P.   Fuller  and  Co.,  21,   Fronl 

Street,  s.m  Prancisco,  Ca'.,  U.S.A.,  paint  works  chemist. 

Smith,   J.   i  ruickshnnk,    32,    Great    Guildford    Street, 
Sonthwark,  S.E.,  assistant  chi  <ger. 

bes,  11,  York  Place,  Edinburgh,  assistant 
in  chemical  department,  Edinburgh  University. 

Watson,    Chas.    S.,    9,    Princes     street,    Pollokshields, 
on  ,  anal)  tical  chemist. 


CHANGES    OF    ADDRESS. 


Auerbach,  Dr.  C- G.,  l/o  Ludwigshaf en ;  L.  7.4.,  Mann- 
heim, Germany, 

Barraclough,  W.  II,  lo  Forest  Gates  83,  Bedford  Road, 
Dford,  Essex. 

■  nl.  .Ins..  l/o    Braco  de    Prata;   Casal  das  Rollas, 
Olivaes,  Lisbon. 

ridge,  Jas.,   l/o    Northfleet ;    Sulphite   Pulp   Mills, 
Hjerpen,  Sweden. 

:      II,    l/o    Halifax;    Ashleigb,    Ashley 
Beatb,  Bowdon,  Cheshire. 

is,  wm.,  1  o  Demerara  ;  :'>•"•,  Vartry  Road,  Stamford 
Hill,  n 

V  ,   1  o     Gresham     Street  ;     Effingham     House, 
Arundel  Street,  Strand,  W.C. 

Frew,  Dr.  Wm.  j  Jouruals  to  Ottostrasse  13'",  Miiuchen, 
iria. 

.    Dr.    A.   ('.:    l/o   Cornwallis  Lodge;    13,   Eaton 
int.  Clifton,  Bristol. 
Gamble,  1>..  jun.,  1  o  Prescot ;  Bryn  Eithyn,  Colwyn  Bay, 

i  Wales. 

is,    II.    1> .   l/o    Bath;    Inglescombe,   Manor    Park, 
Bedland,  Bristol. 

Ualler,   (i  ,    I  ,<  Sussex    House.    58,    Leadenhall 

Street 

Harrison,  (,'..  l/o  Sheffield  :  Hayle,  Cornwall. 

Hartley,  Jos.,    l/o    Manchester;    Ballavartyn,    Santon, 

Douglas,  Isle  of  Man. 
Jarmain,  G.  S.,  1  o  Marsh;  Minerva  Works,  Turnbridge, 
Huddersrield. 

.larvis,  Talbot;  Jouruals  to  51,  Pembury  Road,  Ton- 
bridge.  Kent. 

Lange,  Dr.  M.,  1  o  Amersfoort ;  Westerdokstraat  25, 
Amsterdam,  Holland. 

Lindlev,  11  1...  1  o  Camden  Road;  Chemical  Laboratory, 
'  Veterinary  College,  Camden  Town,  N.W. 

I. ove.  1  >r.  K.  C,  l!o  51th  Street;  80,  East  55th  Street, 
New  York,  U.S.A. 

Maen.iir.  Dr.  D.  S.,  l'o  London;  2,  Grosvenor  Terrace, 
Billhead,  Glasgow. 


Roberl  [I.,  l/o  Wandsworth;    I  Works, 

Wicklow,  Inland. 

Scrj  in-,  mim.  A  .    I  .1    Box    !  haniieshurg, 

S.A.R. 

Saltmarsh,  .1.   G.,   l/o   Brooks    Bar;    103,    Park 
Greenhe]  -.  Man,  bester. 

i,   1!..   l/o   Tufnell    Park;    42,    Lewisham    Road 
Dartmouth  Park,  N.W. 

Sevin,  Cbas.,  l/o  Laurence  Pountnej  Hill;  e/o  Dollman 
and  Pritcharrt,  39,  King  Street,  Cheapside,  I   I 

Sharp,  II..  1  <>  Brockenhurst ;  ll,LYlaha\  Street,  Wesl 
minster,  S.W. 

;  e  o  Washington  Chemical 
Co.,  Lim.,  Washington  Station,  R.S.I  I.,  co.  I' 

Sowter,  Alf.,  l/o  Beckenham ;  208,  Bedford  Hill, 
Balham,  S.W. 

Turner,  Thos.,  l/o  Birmingham ;  Conch  Offic  s,  Stafford. 

Tweedie,  G.  R.,  l/o  Margate;  Puckstone,  near  Slurry, 
Kent. 

Wade,  W.  L. ;  Journals  to  62,  Nine  Elms  Lane,  S.W. 

White,  W.  H.,  In  Killingwoith  House;  The  Cottage, 
Killingworth,  Newcastle-on-Tyne. 

Wilder,  F.  I..;  Journals  to  St.  John  Del  Rey  Miuing 
Co.,  Morro  Yelho,  c  0  P.  S.  Nicolson  and  Co.,  Bio  de 
Janeiro,  Brazil. 

Wingham,  A.,  l/o  London;  ">.  Lincombe  Views,  Warren 
Boad.  Torquay. 

Wood,  Jos.  T.,  l'o  Hound  Road  j  29,  Musters  Boad, 
West  Bridgeford,  Nottingham. 

Wright,  L.  T.,  l/o  Buenos  Ayres;  10,  Hazlitt  load, 
Sinclair  Boad,  London.  W. 


RESIGNATIONS  CANCELLED. 


Davis,  H.  W.,  Government  Laboratory,  Somerset  House, 
W.C. 

Schlichter,  Dr.  H.,  Thothmes  House,  Gisburn  Road, 
Hornsey,  N. 


CHANGE   OF   ADDRESS   REQUIRED. 
Homfiay,  D. ;  1  0  12,  South  Street,  Greenwich,  S.K. 


ERRATA  IN  LIST. 


Jiirgensen.  Dr.  Rolof  (wrongly  spelt  "  Tiirgensen  ")> 
Prague,  Austria, 

Stone,  Frank  (Christian  name  wrongly  given  n* 
'•  William"),  Melbourne,  Victoria. 


Bicket,  J.  Hugh  ;  l/o  The  Limes,  Stamford  Hill,  N. 
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IciUion   j&rctfon. 


The  Chemical  Society's  Rooms,  Bcki.ixgtox  Hocse,  W. 

Chairman  :  Win.  Tborp. 

Vice-Chairman :  TV.  Crowder. 

Committee : 


E.  J.  Bevan. 
\v.  G.  Blagden. 
C.  C.  Hutchinson. 

T.  A.  I. 

II.  Messel. 

B.  E.  R.  Newlands. 

W.  Ramsay. 

Hon.  Loral  Secretary  :  John  Heron. 
71,  North  SllIo,  Clapham  Common,  S.W. 


F.  G.  Adair  Roberts. 
A.  Gordon  Salamon. 

G.  \.  sioker. 
F.  Napier  Sutton. 
T.  Tyrer. 
Frank  Wilson. 
C.  U.  Alder  Wright. 


SESSION  1893  94 


Remaining  Meetings. 

First  Monday  in  each  Month  at  8  p.m. 
April  2nd  :— 

Mr.   J.  W.   Lovibond.     "Colour  as  a  means  of  Quantitative 

Estimation." 
Mr.  W.  C.  Young,  F.I.C..  F.C.S.    "The  Natural  Diminution  of 

the  D  — Ived  i  Irganic  Matter  in  the  Water  of  Ri<  era." 
Mr.  H.  Lonis,  A.R.S.M..  F.I.C..  F.G.S.    "  Note  on  an  Improved 
Specific  Gravity  Bottli 

April  16th  :— 

Mr.  H.  deMoseuthal.  F.I.C..  F.C.S.      "On  the  Treatment  of 
Gold  Ore  at  the  Witwatersrand  Gold  Fields." 

May  7th:— 

.Mr.  Claude    Taut  in.      "The    Commercial    Analysis  of  Fused 

Salts." 
Messrs.  W.  H.  Stanger,  M.I.C.E.,  F.C.S..  and  B.  Blount,  F.I.C., 

F.C.s.    -  The  Testing  of  Hydraulic  Cements." 
Mr.  W.  Rowland,  A.R.S.M.,   F.l.C,   F.C.S.      "  A  Bye-product 

obtained  in  liquating  Copper  with  Lead." 

May  21st:— 

Mr.  F.  Flatten.  "A  Modification  of  the  Feirie  Chloride  Distilla- 
tion Process  for  Estimation  of  Arsenic  in  Copper." 
Mr.  Oscar  Gattmann,  M.I.C.E.    "  The  Manufacture  of  Smokeless 

Powder." 

June  4th  :— 

Mr.W.  G.  McMillan: 
(a.)  "  Experiments  on  the  Strength  of  Leather." 
■'  Note  on  the  Colour  of  Bra--." 
Dr.  P.  Dvorkoviteh.    "  Distillation  of  Peat." 

Notices  of  the  Meetings   appear   regularly    in  the  Scientific 
Press. 


Meeting  held  Monday,  February  5th,  1894. 


NOTE  OX  AN  INTERESTING  EXPLOSION  CAUSED 
BY  SODIUM  PEROXIDE. 

BY    A.    DCPRK,    PH.D.,    F.R.S., 

Chemical  Adviser  to  the  E.rplosives  Department  of  the 
Home  Office. 

Ox  the  evening  of  March  the  9th,  1S93,  an  explosion 
happened  in  the  goals  station  of  the  Midland  Railway  in 
Whitecross  Street,  and  on  the  following  morning  Ihe  scene 
was  visited  by  Colonel  Majendie,  I  ,B.,  and  myself.  We 
found  numerous  signs  that  an  explosion  of  some  violence 
had  taken  place.  The  box  which  had  contained  the 
material  causing  the  explosion  hail  disappeared,  but 
fragments  of  it  were  scattered  about  the  station,  -■ 
striking  the  roof  and  others  the  skylights,  breaking  some  of 
the  panes  of  gla-s.  Eight  tins  which,  it  was  said,  were  in 
the  box,  bad  either  disappeared  entirely  or  were  scattered 
in  fragments  all  over  the  station.  Near  to  the  scene  of  the 
explosion,  ibe  platform,  the  pillars  supporting  the  roof, 
other  ironwork,  and  the  roof  itself,  were  splashed  over  with 
a  white  substance,  evidently  projected  by  the  explosion. 
The  van  on  which  the  box    had  been,  and   the    platform 


against  which  the  van  stood,  had  suffered  a  little  from  fire, 
but  no  structural  damage  bad  been  done  to  any  part  of  the 
building. 

On  investigation  it  was  found  that  the  box  which  exploded 
had  contained  sodium  peroxide,  packed  in  1-l-Ib.  tin-,  ei<_rht 
of  which  were  said  to  have  been  in  the  box.  Besides  this 
box  there  were  on  the  van  a  larger  box  also  containing 
peroxide  (this  on  subsequent  examination  was  found  to 
contain  19  14-lb.  tins  of  peroxide  and  one  empty  tin),  five 
casks  of  a  concentrated  solution  of  sodium  bisulphite,  two 
casks  of  sanitas,  a  box  of  colour,  and  a  parcel  of  drapery. 
The  van,  which  arrived  at  the  station  at  8  p.m.,  had  been 
backed  against  the  platform,  and  everything,  except  three 
ca-ks  of  bisulphite  solution  and  the  box  which  subsequentlv 
exploded,  had  been  removed  from  the  ran  by  9.15  p.m. 
At  9.50  two  porters,  Hill  and  Rose,  returned  to  the  van  to 
complete  the  unloading.  Hill  first  proceeded  to  remove 
the  box,  which,  since  it  was  first  put  into  the  van,  had  rested 
undisturbed  on  the  top  of  two  of  the  casks  of  bisulphite. 
He  bad  lifted  the  box  down  on  to  his  knees,  and  was  either 
letting  it  down  to  the  floor  of  the  van,  or  was  turning  it 
over  to  place  on  the  platform,  whtn  he  heard  a  hissing  noise 
coming  from  the  box,  and  5iose,  on  turning  round,  saw 
flames  issuing  from  it.  Rose  at  once  ran  away  towards  the 
gates  of  the  station,  and  while  so  engaged  (about  four  or  five 
seconds),  having  fallen  off  the  platform  in  his  hurry,  four 
loud  explosions  followed  each  other  in  rapid  succession, 
Billing  the  station  with  a  black  smoke  and  setting  fire  to 
the  tarpaulin  of  the  van.  Hill,  who  had  remained  on  the 
van  till  after  the  first  explosion,  jumped  down  and  also  ran 
away  ;  he  was  not  seriously  injured.  The  police  and  fire- 
men from  stations  near,  having  been  alarmed  by  the  noise 
of  the  explosions,  speedily  arrived  and  put  out  the  fire. 

Inquiry  showed,  beyond  all  r"asonable  doubt,  that  the 
box  which  exploded  had  contained  peroxide  of  sodium 
packed  in  square  14-lb.  tins.  The  next  step,  therefore,  was 
to  ascertain  how  this  material  could  have  caused  the 
explosion.  For  this  purpose  numerous  experiments  were 
made  by  Mr.  Archbutt  and  myself,  which  fuliy  satisfied  its 
that  sodium  peroxide  by  itself  could  not  he  exploded  either 
by  concussion,  friction,  or  heat,  even  that  of  an  oxy hydrogen 
blowpipe.  Even  the  explosion  of  a  30-graiu  detonator 
inserted  into  the  middle  of  1  lb.  of  peroxide  packed  in 
a  double,  strong  tin  canister,  failed  to  induce  any  decom- 
position. These  experimental  results  are  corroborated  by 
theoretical  consideration.  Tbe  formation  of  sodium  peroxide 
is  not  an  endothermic  reaction,  and  hence  tbe  peroxide  is 
not  one  of  those  compounds  liable  to  spontaneous  decom- 
position. I  have  been  unable  to  find  any  record  of  tbe 
heat  value  of  this  reaction,  and  some  experiments  which  I 
hoped  to  lay  before  you  have  not  yielded  numerical  results 
sufficiently  accurate  to  warrant  their  publication.  Neverthe- 
less the  experiments  clearly  show  that  a  considerable 
amount  of  heat  is  evolved  during  the  conversion  of  NasO 
inn  i  Naa(  i . 

When  water  is  added  to  sodium  peroxide  much  heat  is 
liberated,  some  peroxide  of  hydrogen  is  formed,  and  oxygen 
and  steam  are  evolved.  The  decomposition,  however,  has 
no  tendency  to  spread,  but  is  always  strictly  confined  to  the 
portion  wetted.  Numerous  experiments  were  made  on  this 
point,  and  always  with  the  like  result. 

When,  however,  the  peroxide  is  mixed  with,  or  is  even 
in  contact  only  with,  any  combustible,  the  result  is  very 
different.  In  this  case  the  combustible  matter  in  contact  w  ith 
the  peroxide  readily  takes  fire  when  the  latter  is  moistened, 
and  if  anything  like  an  intimate  mixture  of  the  two  has 
taken  place  a  more  or  less  violent  explosion  is  the  result. 
The  mixtures  of  the  peroxide  with  wood  meal,  wood  shav- 
ings, ha\p,  cotton,  wool,  sulphur,  and  even  bisulphite  of 
sodium,  readily  take  fire  or  explode  when  simply  moistened 
with  water.  Experiments  illustrating  the  facts  were  shown. 
A  slightly  rough  deal  hoard  can  be  set  on  fire  by  merely 
covering  it  with  a  layer  of  peroxide  and  dropping  water 
on  it.  When  once  the  combustible  has  taken  fire  a  very- 
fierce  combustion  results  as  long  as  any  peroxide  is  left, 
the  effect  being  greatly  enhanced  by  the  melting  of  the 
peroxide,  which  wherever  it  flows  sets  fire  to  everything 
combustible.  Sodium  peroxide,  as  is  of  course  well  known, 
is  a  very  powerful  oxidising  agent,  but   it  differs  from  most 
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rth   both  by    tire   and    by    water,  and   il   is   this 
h  renders   il  ro  dangerous.     I"  this 
iviour  we   li  i^ .-.   in  my  opinion,  an  explanation  of  the 
'. 
-  of  the  wbil 
in    the    neighbourhood   of    the   explot 
ded  the  presence  of  much   sulphite  and  snlphati 

i    ln.ll.lt.'    ..!' 

melted  iron  ami  tin, 
i  sulphide.     A  quantitative  analysis  of 
against   the  roof,  made  by 
Mr    trchbutt,  gave  the  following  result  :  — 
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i 

taltio 

r  tin 

100*00 

ial  had   undoubtedly  come  from  tin-  exploded 

ttiou    were   found   full    anil 

uninjured  aft<  r  the  explosion),  ami  gives,  I  think,  the  key  to 

the  solution  of  the  difficulty.      There  can.  1  believe,  he  little 

or  no  doubt  tti .  the  peroxide  the  box  contained 

sulphur  compound,  perhaps  in  the  form  of  a  strong 
By  the  tilting  of  the  box  this  solution  came  into 
ith  some  of   the  peroxide  which  tlnri utr  transport 
had  more   of  the   !>_v   no    means  very 

thus  led   to  the  accident.      I  atu  fully  aware 
thai  -  may  be  raised  against  this  explana- 

tion, anil    shall    be    very    glad   t..    hear    any    remarks    from 
members  of   this  S  many  of   whom  must  be  familiar 

with  this  material.  The  lesson  to  be  learnt  from  this 
whether  the  attempted  explanation  be  accepted 
or  not,  is,  however,  clear.  Peroxide  of  sodium  should 
always  be  packed  in  stroug  metallic  cases  not  liable  to 
injury  during  ordinary  trar sport,  and  should  be  carefully 
kept  apart  from  all  kinds  of  combustible  matter. 

I  cannot  conclude  without  expressing  my  thanks  to 
Mr.  Archbutt  for  the  valuable  help  he  has  afforded  roe  in 
the  investigation  of  the  cause  of  this  explosion. 


DrscussiON. 

Mr.  Tvi.n:,  whilst  paying  a  tribute  to  the  careful  work 
of  Dr.  Dupre,  said  that  to  his  mind  no  satisfactory  cause 
had  been  given.  He  had  bad  considerable  experience  with 
sodium  peroxide,  from  its  earliest  production,  when  it  was 
much  less  pure,  to  the  present  article  supplied  by  the 
Aluminium  Company,  which  was  very  pure.  One  point 
had  been  overlooked,  and  that  was  the  presence  of  small 
of  metallic  sodium,  which  occasionally  occurred  in 
re  specimens.  There  had  been  no  evidence  of 
leakage  from  the  tins  or  from  any  other  package  into 
the  tins,  so  he  could  not  consider  the  explanation  satis- 
He  hud  also  tried  all  the  experiments  which 
Dr.  Dupre'  had  made  that  evening,  and  although  plenty  of 
heat  and  sometimes  light  were  produced  by  the  mixture  of 
sodium  peroxide  with  other  substances  and  water,  he  never 
had  had  a  violent  explosion.  He  would  add  that  his 
experiments  were  made,  not  on  small,  but  on  considerable 
quantities  of  materials,  thus  resembling  the  conditio!  - 
It  was  only  fair  to  the  important  industry  connect) 
peroxide  production  to  emphatically  state  that  sodium 
peroxiv!.  is   absolutely  harmless,  and,  as   far  as    his 

experience  went,  a  most   difficult  compound   with  which  to 
produce  a  violent  explosion. 

Mr.  1).  How  iki>  said  it  was  a  great  many  vcars  since 
gunpowder  was  invented,  and  it  was  discovered  that  three 
harmless  substances  properly  mixed  up  had  very  unpleasant 
properties.  Unfortunately  the  lesson  which  was  thus  taught 
•  sufficiently  appreciated,  viz.,  that  perfectly  harmless 
things  if  mixed  together  had  very  unpleasant  results.  Hi 
wished  that  those  who  I  _     of  the  carr;.._ 

would  learu   the  lesson.     The   popular  idea  was  to  put  all 


-croua  things  together.     In  hia  boyhood  thi 
i:_'ly  tire  at  one  of  thi  i  to  have  aril 

the   impression    thai    juti .   cubic   nitre,  and  sulphur  m 

dan-. toiis    things,   and.  therefore,    should    I  the 

same  warehouse.     The  story  went  thai  the  jute  and  sulphur 

were    OH   I  '    or,  and    the  nitr. 

heat  causing  the  nitre  to  melt  tiny  could  imagine  what 
happened.     This  might  not  have  been  an  absolutely  true 

unt,  but  it  illustrated  tl 
all  da  should  !»■  put  together,  than  which 

there  could    not  be  a  more  on.      lb-  !■ 

there  was  an  idea  thai 
horribly  dangerous  things  which  were   to   be  put  with  other 

articles,  and.  thi  i  to  hit  i  t 

was     -peat     value    in     Dr.    Du]  I 

Peroxide  of  sodium  was  apparently  absolutely  incapable  of 
explosion  unless  mixed  with  something  else — with  the 
something  eKe   with  which  it  waa   likely  to  be   brought   in 
contact  on  the   principle   he  had   enunciated.     It    was  very 
that  what  was  required  was  absolutely  careful  pa 

He  did  not  know  what  the  package  might  have  been  ii 

.  but  he  had  known  nitric  acid  of  !  ■  ivity 

packed  in  sawdust,  and  the  result  was  not  unlike  Dr.  Du: 

riptioo,   but    happily   it    took    place    in   an   open    yard. 
•    vas  sent  to  him  to  be  shipped  under  deck.     Peroxide 
of   sodium  should    be  packeil    with   mineral   meal,  or  some- 
thing of  that  kind  perfectly  incombustible,  and  under  i 
circumstances   it   would   be  i  In   the  other 

hand,  if  it  were  badly  park  |   then  put 

in  dangerous  company,  n  >  doubt  it  might  become  a  source 
of  serious    danger.     The    idea   tl  a  thing  could 

explode  it  was  to  be  condemned  .was  a  very  serious  evil. 
There  were  very  few  things  which  would,  not  explode.  It 
had  been  recently  discovered  that  methylated  spirit  on 
being  shaken  up  and  held  to  a  candle  gave  a  considerable 
rush  of  11  unc,  but  he  had  known  that  about  as  long  as 
methylated  spirit  had  been  made.  In  fact  there  was  hardly 
anything  which  could  be  burnt  which  would  not  make  an 
explosion  if  you  went  the  right  way  about  it.  IJut,  on  the 
other  hand,  there  was  hardly  anything,  even  of  a  decidedlv 
dangerous  character,  which  might  not  be  safely  dealt  with 
and  transported  if  proper  precautions  were  taken. 

Dr.  SqutbE  said  that  if  a  tin  in  which  there  was  a  crack 
w.re  plunged  into  a  solution  of  bisulphite  of  sodium,  that 
crack  would  develop  into  a  hole,  and  then  all  the  rest  might 
follow. 

The   Ciiur.yivN  said  that  Mr.  Howard   had   given  very 

good   advice  as  to  the  danger  of   relegating  all   so-called 

_   rous  substances  to  the  same  class,  but  he  feared  that 

advice  would  not  reach  the  right  people,  hut  that   the  rail- 

way  companies  would   continue  to  put  all  kinds  of  things 

down  in  the  fancy  category  of  dangero  i>  explosives.     Their 

difficulties  on  that  subject  were  about  on  a  par  with  those 

re  insurance  officials,  who  schemed  often  to  classify  the 

dangerous  parts  of  a  place  at  the  lowest   rates  and 

those  which  it   was  almost  physically  impossible  to  set  on 

fire  at  the  highest. 

Dr.  Di  pr£,  in  reply,  said  that  peroxide  of  sodium  when 
kept  by  itself  was  perfectly  harmless,  but  what  he  wanted 
to  be  more  fully  recognised  than  apparently  it  had  been, 
was  that  when  it  was  brought  into  contact  with  combustible 
substances  it  became  exceedingly  dangerous  in  the  presence 
of  water  as  well  as  of  fire.  He  had  often  had  occasion  to 
draw  public  attention  to  the  fact  that  when  a  da 
recognised  it  could  be  avoided,  but  if  not  known  it  led  to 
disaster.  The  main  point  was  to  realise  that  under  certain 
conditions  there  was  danger,  and  then  it  could  be  easily- 
avoided.  He  was  alv  to  accept  any  suggestion, 
and  if  he  had  given  an  explanation  he  w 
to  give  it  up  if  anybody  else  could  suggest  a  better  one. 
But  throughout  Mr.  Tyrer's  remarks  he  did  not  recognise 
any  suggestion  as  to  how  this  explosion  could  have  happened. 
If  it  was  well  packed  in  good  boxes,  and  th  ing 
else  in  it,  how  did  the  explosion  occur?  There  was  no 
doubt  the  explosion  did  take  place.  He  was  perfectly 
alive  to  the  fact  that  sodium  peroxide  might  contain 
metallic  sodium,  and  no  doubt  a  little  was  present  in  this 


2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [March  81, 188* 


it  the  amount  was  so  small  that   he  attached   no 
ince  to  it.  if   sodium   were   in   it,  how 

could  it  have  gone  off  without  something  else  being  added  ? 
Of  course  i;  might  if  water  got  into  it,  but  that  landed  one 
in  tLe  same  difficulty.  It  was  that  which  Mr.  Tyrer  had 
to  explain.  When  dynamite  was  first  introduced  it  was 
said  it  could  only  he  exploded  hy  a  detonator,  and  many 
hundreds  of  lives  were  lost  by  trusting  to  that  statement. 
People  treated  it  as  being  non-explosive,  and  fatal  accidents 
followed  as  a  mailer  of  course.  In  the  same  way,  people 
were  constantly  coming  to  him  with  explosives  which  would 
not  go  off  anyhow  except  just  when  they  were  wanted  to  ; 
such  statements  were  the  cause  of  many  accidents.  He 
trusted  that  nothing  he  had  said  would  be  takeu  as  a 
disparagement  of  peroxide  of  sodium  or  as  casting  a  slur 
on  the  company  who  made  it.  That  was  far  from  his  object. 
Peroxide  of  sodium  was  a  useful  substance,  and  he  trusted 
it  would  be  largely  used,  but  lie  hoped  the  company  would 
IgAe  warning  and  see  that  it  was  sent  out  in  stronger  tius 
and  packed  in  such  a  manner  that  it  was  not  possible  for  it 
to  come  in  contact  with  combustible  matters.  If  that  was 
done  it  could  he  transported  or  stored  for  any  length  of 
time  without  any  danger  whatever. 


-■— OWJOOOTT-^ 


Sleeting  held  Munday,  March  5th,  1894. 


SIR.    Wit.    THORP    IX    THE    CHAIR. 


THE  COMMERCIAL  PKODUCTIOX  OF  CHLOKIXE 
BV  THE  AMMONIA-SODA  PKOCESS. 

I'.V    F.    BALE. 

The  subject  on  which  I  wish  to  address  you  to-night  is 
one  of  deep  importance  to  the  salt  districts  of  this  country. 
to  our  chemical  trade,  and  therefore  affects  our  commercial 
prosperity. 

The  competition  between  the  old  Lehlanc  process  and 
the  ammonia-soda  processes  for  the  production  of  soda  and 
bleach  which  for  years  has  been  going  on,  has  ended,  I 
believe,  in  the  complete  success  and  victory  of  the  latter 
over  the  former. 

For  some  years  past  the  old  process  was  able  to  hold  its 
own  in  having  the  monopoly  of  the  bleaching  trade,  the 
ammonia-soda  process  being  unable  to  make  strong  bleach 

All  this  is  now  altered,  and  pure  and  stroDg  hydrochloric 
acid  and  chlorine  can  be  produced  by  the  new  process 
much  more  readily  and  cheaply  than  by  the  old  process  of 
inc. 

The  direct  recovery  of  the  hydrochloric  acid  from 
ammonium  chloride  without  the  use  of  lime  has  been  the 
problem  which  chemists  interested  in  the  ammonia-soda 
process  have  had  to  grapple  with.  So  long  as  lime  "Was 
necessary  for  regenerating  its  ammonia,  the  waste  of 
chlorine  as  calcium  chloride  occurred,  and  there  seemed  no 
likelihood  from  the  great  stability  of  calcium  chloride  of 
ever  obtaining  hydrochloric  acid  or  chlorine  as  a  practical 
and  paving  process  on  a  manufacturing  scale. 

Mr.  Mond  has  from  time  to  time  attempted  the  volatili- 
sation of  dry  ammonium  chloride,  thereby  forming  nickel 
oxycbloride  and  free  ammonia  as  a  basis  for  an  industrial 
method  of  answering  this  problem  ;  and  in  his  later  patents 
he  uses  magnesia  made  into  marbles  or  pills  with  china- 
clay  and  an  alkaline  chloride,  and  piled  in  a  Deacon  furnace. 
The  ammonium  chloride  is  volatilised  in  fused  chloride  of 
zinc,  and  passed  in  the  state  of  vapour  through  the  marbles 
thus  made.  The  ammonia  is  evolved  and  completely 
driven  out  of  the  retort  by  a  neutral  gas,  which  is  also  used 
for  raising  or  lowering  the  temperature  of  the  retort. 
Hydrochloric  acid  is  given  off  at  first  from  the  magnesium 
chloride  formed,  and  afterwards  chlorine  is  obtained  by  hot 


and  dry  air,  to  the  extent  of  from  7 — 10  per  cent.,  which 
In  passes  into  a  Deacon  bleach  chamber.     The  recovery  o£ 

chlorine,  however,  in  conjunction  with  this  process,  for  the 
manufacture  of  strong  bleach  is  still,  I  believe,  a  problem 
not  yet  solved. 

The  Verein  fiir  Cheraische  Industrie,  at  Mainz,  have 
used  manganese  oxide  with  this  object  in  view,  in  the  hope 
that  the  two  equations — 

(1.)  MnO  +  2NH4CI  =  MnClo  +  2NH3  +  OH2 

(2.)  JInCI.,  +  O  =  MnO  +  Cls 

might  work  profitably  on  a  large  scale ;  but  although  the 
process  has  been  protected,  1  have  not  heard  that  it  has 
come  up  to  the  expectations  of  the  patentees.  The  probable 
reasons  for  this  will  be  explained  below. 

Other  inventors  have  regarded  the  problem  as  hopeless. 
They  have  turned  their  attention  to  the  recovery  of  the 
chlorine  from  the  waste  calcium  chloride  liquors,  regarding 
the  decomposition  of  ammonium  chloride  by  means  of  lime 
as  the  only  suitable  reaction  for  the  regeneration  of  the 
ammonia  without  loss. 

Solvay  has  been  most  fruitful  in  patents  in  this  direction, 
and  the  owners  of  these  patents  still  hope,  I  hear,  that  the 
joint  action  of  silica  and  alumina  on  calcium  chloride  at  a 
high  temperature  in  the  presence  of  air  will  result  in  a 
commercial  process  for  the  recovery  of  the  wasted  chlorine. 

The  action  is  one  which  is  well  known,  and  was  thought 
to  he  possible  with  the  chlorides  of  the  alkalis  and  alkaline 
earths  by  Talande  and  Prudhomme  many  years  ago.  In 
its  simplest  form  the  change  may  be  -expressed  thus : — 

CaCE  +  Si02  +  O  =  CaS.Oj  +  CI, 

The  substitu;ion  of  magnesia  for  lime  in  decomposing  the 
ammonium  chloride  liquors  has  also  been  thought  a  possible 
solution  of  the  difficulty. 

This  process,  which  has  been  at  work  at  Salindies  since 
1886,  is  now  under  the  control  of  Messrs.  Pcchiney  and  Cie., 
and  since  magnesia  has  a  tendency  to  form  an  oxycbloride, 
which  can  be  converted  into  oxide  and  chlorine  when  heated 
in  air,  the  problem  has  been  one  which  involved  mechanical 
and  engineering  difficulties  more  than  any  novelty  in  the 
chemical  reactions  involved. 

And  lastly,  Mr.  Bell,  of  Middlesbrough,  working  on 
the  lines  of  Schloesing,  obtains  his  ammonia  from  solutions 
of  ammonium  chloride  and  magnesia,  converts  the  resulting 
chloride  of  magnesium  into  grains  by  evaporation,  and 
afterwards  into  anhydrous  chloride  of  magnesium.  From 
the  first  he  gets  hydrochloric  acid  gas  by  the  downward 
percolation  of  sttam,  and  from  the  second,  chlorine  by  the 
downward  percolation  of  air  through  the  heated  bed  of 
magnesium  chloride. 

In  the  attempts  which  have  thus  been  made  to  produce 
chlcrine  from  ammonium  chloride  in  the  ammonia-soda 
process,  none  of  them  have  been  successful  in  producing 
strong  and  undiluted  chlorine,  fit  for  the  manufacture  of 
strong  bleach,  and  this  for  the  reason  that  air  has  been 
employed  to  obtain  chlorine  direct  from  the  chloride  formed 
and  the  air  containing  about  80  per  cent,  by  volume  of 
nitrogen. 

These  and  other  facts  induced  me  to  turn  my  attention 
to  obtaining  chlorine  from  the  hydrochloric  acid  gas 
obtained  from  magnesium  chloride  through  ammonium 
chloride.  I  have  the  honour  of  placing  before  you  to-night 
the  principles  and  practice  by  which  this  is  accomplished, 
and  I  beg  to  invite  your  attention  to  the  same,  and  your 
discussion  thereon. 

If  ammonium  chloride  in  powder  is  mixed  with  any  of 
the  monoxides  in  powder  and  gently  heated,  the  ammonia 
is  evolved  and  the  chloride  of  the  metal  formed,  water 
being  at  the  same  time  produced. 

MO  +  2NH4CI  =  MCE  +  OH.  +  2NH, 

The  monoxide  preferred  is  magnesium  oxide,  for  the 
readiness  with  which  it  decomposes  ammonium  chloride, 
liberating  ammonia,  and  for  the  ease  and  low  temperature 
with  which  its  chloride  parts  with  hydrochloric  acid  when 
heated,  and  on  the  passage  of  steam  through  the  same,  as 
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lioned   lien  after.     The  bigl  list  d 

for  this  purpose,  as  I  hcj  form  nerquioxidcs  on  the  pa 
their  chloride*. 

.1       Md,0        -"I 

1 1„    -.  ihua   Formed  cannot   I"    a«ed  for  the 

iiium  ..!'  ammonia  from  the  ammonium  chloride  without 
of  the  ammonia. 

\!  .•         .\ll.i  I       BM<  I-   I   -'HI     i    iMl        O. 
i  thus  liberated  reacts  on  thi  formed, 

(9.)  8Ml 

tal  from  the  diad  state,  as  chloride, 
to  the  tt  tr.nl  condition,  as  oxide,  accounts  for  this  In-*,  and 
the  liberated  chlorine  destroys  n   portion  of  the   ammonia 
ed  — 

(8.)   Ml,  +  3CI  =  311(1 

and  this  n  the  exteut  o(  from  30  to  33  per  cent.     Their 
.■t"  the  ammonia  from  ammonium 
-  quite  out  of  the  question. 
In  my  earlier  experiments  this  was  a  source  of  continual 
trouble,  and  one  was  inclined  to  believe  that  the  evolution 
of  the  ammonia  was  governed  by  do  law,  until  it  was  found 
that  tin'  sesqoioxide  was  the  sinner  whose  presence  was  the 
chief  the  mischief,  and  was  confirmed  by  trying 

neai  squioxide,  with  a  similar  result — a 

I  per  cent,  ammonia. 
The  dioxide,  as  (M08),  docs   not  destroy  the  liberated 
ammonia. 

•JMnC    .   4X11, H  =  2MnCI,  -  20H.   •  JXII        0 

Wt   thus   obtain   another   means   of  distinguishing   the 

quioxide  from  the  dioxide. 

As  the  lowet  oxide  (MO),  and  the  higher  (MO,),  does 
nut  destroy  the  liberated  ammonia,  we  cannot  regard, 
therefore,  the  Besquioxide  (M,03)  as  a  mixture  of  the  lower 
ami  higher  oxides,  and  this  theory,  1  think,  must  be  given 
up,  as  it  appears  to  be  a  true  compound,  thus  ; — 

Mn  =  O 

xMu-  O 

These  higher  oxides  whose  chlorides  form  sesquioxides 
on  the  passage  of  air  or  steam  over  them,  and  whose  us 
so  disastrous  in  the  evolution  of  the   ammonia,  become 

all-import int  in  the  evolution  of  chlorine  from  hydrochloric 
acid 

The  above  facts  have  compelled  us  to  confine  the 
evolution  of  the  ammonia  to  the  action  of  the  monoxides, 
while  the  use  of  the  peroxides  or  sesquioxides  is  confined  to 
the  evolution  of  strong  chlorine  from  gaseous  hydrochloric 
acid . 

These  tacts  enable  us  to  obtain  the  ammonia  without 
loss  beyond  unavoidable  working  losses,  ami  the  chlorine 
umliluteil  for  the  manufacture  of  strong  bleach. 

To  accomplish  this,  it  was  necessary  to  obtain  the 
hydrochloric  acid  pure,  ami  in  a  fairly  concentrated  state. 
The  best  chloride  for  this  purpose  we  found  was  chloride 
of  magnesium,  MgCU,  whose  n  idiness  to  evolve  hydro- 
chloric acid  by  heat,  and  superheated  -team,  is  well  known, 
and  whose  oxide  gives  good  results  for  the  ammonia. 

MgCl.  +  OH,  =  MgO  -r  2HC1. 

The  hydrochloric  acid  thus  produced  is  obtained  as  a 
pure  and  stroug  continuous  current,  which  might  be  used 

in  the  following  manner  : —  « 

(1.1  It  may  be  condensed  in  water,  in  the  usual  manner, 
producing  the  pure  commercial  acid. 

(2.)   It  may  be  condensed  in  a  solution  of  calcic  chloride, 

rding  to    Wise's   process,  ai.il  afterwards   obtained  in  a 

dry  gaseous  condition  by  heat  :  or. which  is  much  preferred. 

(3.)  It  may  be  at  once  dried  in  strong  sulphuric  acid, 
descending  in  a  tower  or  column,  similar  to  the  Glover 
tower,  filled  with  pieces  of  coke,  flint.  &c.,  the  gas  entering 
the  bottom,  passing  out  dry  at  the  top  of  the  column. 


bydrochlori  .    by 

MlUc    to     .,1.01,1 

furnace  containing  peroxides  m 

v"  .    used  ,i,  tli  ...  |„  ',, 

in.,  third  of  the  available  chlorine  is  obtained  strong,  and 

practically  frro  from  hydro. ■! 

Mn  6HC1        2MC1 

Thi    chlorine  thus  produced  is  freed  tr,,m  moisture  by 
well-known   mi  ins,  and  used  for  the  production  of  strong 
bleach  or  mixed  with  dilute   chlorine  afterward 
from  the  chloridi  -  formed. 

M  in  the  above  equation   might  be  manganese,  ■ 
ir bismuth,  tin,  lead,  &c     Manganese  oxide  i>r  mixl 

ol   Mn  l  i  .  I  ...  I  no,    I'b  i  '  ;    i,  mi  l-  i    il„     use  ol 

the  first  i-  pn  ft  rn  d,  mixed  with  some  ol   tb  is  the 

sesquioxide  of   manganese   forms  with    them,  manganites, 

and  thus  gi\cs  a  larger  yield  of  strong  chlorine,  thus  :  — 

MOMn,04  •    10HCI       Mr',  i  2MnCI9   •  50Ha  •   2C1 

the  remainder  of  the  chlorine  fixed  in  tl,  ah  ivi  equation  as 
chlorides  is  obtained  by  passing  dry  and  heated  air 
through  the  retorts  when  dilute  chlorine  is  given  „f, 
niiing  from  IS — 20  per  cent,  of  chlorine  mixed  with 
air,  and,  if  the  drying  ol  the  marbles  and  the  air  has  been 
■  an  fully  done,  it    will  be  free    from    hyd  acid,  and 

be   passed   into   the   common   chlorine   conduit,  and    mixed 
with  the  strong  chlorine   obtained  at    first,  ami  the  round  of 
operations    recommenced,   when    this    alternativi 
i*  used. 

,\>  a   continuous   process  for  the  production  of  chlorine. 
1    may    cany  on    the   above    two    reactions   Bimull 
by  passinga  mixture  of  air  and  bydrocloric  arid  gas  in 

proper  proportions  tl ugh  the  marbles  in  the  i 

The  gaseous  mixture  should  first  be  dried  in  strong 
sulphuric  acid  and  then  passed  through  a  Cowper  Move, 
and  heated  to  a    temperatui  i  .  : 

and  if  the  drying  has  1  the  gases  on 

leaving    the    bottoms    of    the    cylinders    are,    for    pra   I 
purposes,  free  from  bydrocloric  acid,  and  after  cooling  and 
drying  may  be  passed  into  a  bleach  chamber  or  otherwise 
used. 

There  are  two  methods  of  working  throughout  far  the 
evolution  of  the  ammonia  and  hydrochloric  acid. 

1.  We  may  work  die  substances  in  powders  throughout, 
both  tor  the  evolution  of  the  ammonia  and  for  the  hydro- 
chloric acid  gas  afterwards. 

In  this  case,  'bin  layers  of  the  substances  several  inches 

deep  ill  chambers  are  used,  which  are  worked  in  series  one 
above  the  other;  Fig.  2  is  a  vertical  section  of  such  a 
chamber.     The  cylinder  A  is   made  of  iron,  and  lined  with 

Fig-  I. 
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earthenware,  tiles  or   bricks.      It    is   placed    in    a    brick 
chambei  -   !..;;:>.!  !>y  th«   furnace  V.  bj  fl     - 

through  which  the  gases  from  F circulate  round  the  cylinder. 

ins  of  the  stirrer  S  the    contents  can   be  mixed  when 


a 


required,  and  from  the  hopper  H  the  ammonium  chloride 
is  introduced  at  the  plug  P.  The  jets  J  admit  superheated 
steam  on  to  the  mixture  at  the  bottom  of  the  retort. 

The  method  of  working  is  as  follows  :  — 

The  ammonium  chloride  in  powder  is  admitted  from  the 
hopper  H,  and  passes  down  the  tower  T,  till  it  meets  the 
first  open  retort,  into  which  it  slides  upon  the  opened  door 
d,  and  is  then  caught  and  mixed  with  the  oxide  by  the  vane 
V,  on  the  arm  of  the  stirrer  S,  which  is  also  kept  in  motion, 
to  bring  the  mixture  into  contact  with  the  hot  sides  of  the 
retort,  and  to  facilitate  the  passage  of  the  gases  formed 
(ammonia  and  hydrochloric  acid)  at  the  grated  exit  s1  s1,  at 
ihe  bottom  of  each  of  the  retorts. 

When  the  ammonia  is  evolved,  superheated  steam  is 
admitted  through  the  jets  J  J  on  to  the  mixture,  and  the 
stirring  beiDg  continued,  passages  are  thus  opentd  for  steam 
to  penetrate  into  the  interior  of  the  mass,  and  for  the  hydro- 
chloric acid  gas  evolved  to  pass  away  at  the  exit  at  the 
bottom,  a  current  of  pure  and  concentrated  hydrochloric 
acid  is  evolved,  which  is  dried  and  passed  over  the  peroxides 
as  described  below,  and  the  round  of  operations  re- 
commenced. 

2.  The  second  method  is  to  work  the  mixtures  in  powder, 
during  the  evolution  of  the  ammonia  as  above  described, 
and  then  to  agglomerate  the  resulting  mixture  of  oxide  and 
chloride.  This  is  done  by  admitting  through  the  jets  J  a 
spray  of  hot  water,  or  one  of  a  solution  of  ammonium 
chloride,  on  to  the  mixture,  and  by  the  stirrer  moulding  it 
into  fragments  or  lumps,  sufficient  for  the  ready  passage 
through  it  of  superheated  steam. 

About  two-thirds  of  the  ammonium  chloride  is  added  at 
first  as  a  powder,  and  the  remainder  in  a  saturated  solution 
to  agglomerate  the  mixture  ;  most  of  the  water  used  being 
evolved  as  hydrochloric  acid  afterwards. 

The  process  is  as  follows  :  — 

Starting  at  a  temperature  of  -JjO"  C.  or  50tt=  C,  at  which 
all   the   hydrochloric   acid   is   evolved,   cMd   air   is  passed 


through  the  fragments,  till  they  are  reduced  to  about  200 
C.  The  ammonium  chloride  in  the  form  of  powder  is  then 
passed  into  the  retorts  as  above  stated,  through  the  hopper 
H.  The  mass  is  then  well  stirred  with  the  stirrer  S,  the 
fragments  and  lumps  of  oxide  readily  reduced  to  powder, 
and  mixed  with  the  ammonium  chloride,  and  the  stirring  is 
continued  for  the  reason  above  stated.  When  the  ammonia 
is  nearly  all  given  off.  the  temperature  will  have  reached 
200'  C.  A  spray  of  a  hot  saturated  solution  of  ammonium 
chloride  is  now  allowed  to  enter  the  retorts  from  the  jets  J, 
and  a  continuous  mixing  causes  the  mixture  to  pass  from 
the  pasty  condition  to  the  state  of  grains  or  fragments,  and 
the  remainder  of  the  ammonia  is  given  off,  and  the  retort 
cleared  of  the  ammonia  by  a  current  of  cold  air.  Wheh 
this  is  completed,  and  the  mass  made  permeable  to  the  steam 
or  air,  the  stirring  is  stopped.  The  heated  air  above  men- 
tioned is  now  passed  through  the  fragments,  and  hydro- 
chloric acid,  steam,  and  air,  are  given  off,  which  might  be 
dried,  and  used  for  the  continuous  production  of  chlorine, 
as  mentioned  hereafter. 

Superheated  steam  may  afterwards  be  sent  through  the 
retort,  to  complete  the  reduction  of  the  chloride,  or  a 
mixture  of  superheated  steam  and  air. 

When  the  hydrochloric  acid  is  completely  given  off,  the 
temperature  is  about  JOu'  C,  and  the  round  of  operations 
may  be  recommenced. 

When  the  solution  of  ammonium  chloride  is  added,  the 
ammonia  passes  away  by  a  pipe  t,  at  the  top  of  the  tower  T, 
through  the  safety  valve  x,  which  is  raised  also  for  the 
gases  produced  in  the  chambers  to  pass  this  way  into  the 
ammonia  and  hydrochloric  acid  conduit  M  N,  when  from 
too  rapid  an  evolution  in  the  chambers,  or  from  stoppage, 
they  cannot  readily  pass  through  the  bottom  exits  s1  «'. 
When  the  mixture  has  assumed  the  form  of  fragments,  the 
top  exit  is  closed,  the  bottom  being  opened. 

The  hot  gaseous  hydrochloric  acid  evolved  as  above 
described,  is  dried  in  strong  sulphuric  acid  in  a  Glover 
tower,  heated  up  in  a  Cowper  stove,  and  passed  over  a 
peroxide  made  into  balls,  or  bricks,  as  in  the  Deacon 
process. 

By  carefully  regulating  the  rate  at  which  the  gaseous 
hydrochloric  acid  passes  over  the  peroxide,  pure  and  un- 
diluted chlorine  is  obtained  to  the  extent  of  one-third  of 
that  contained  in  the  hydrochloric  acid,  while  the  remain- 
ing two-thirds  of  the  chlorine  exists  combined  with  the 
metal  of  the  peroxide,  as  a  metallic  chloride,  from  which 
dilute  chlorine  and  a  regenerated  oxide  can  be  obtained  by 
treatment  with  hot  dry  air  or  oxygen,  or  from  which  hydro- 
chloric acid  gas  can  be  obtained  by  superheated  steam, 
from  which  again  chlorine  can  be  obtained  as  before. 

Figures  3  and  4  are  respectively  a  plan  and  vertical 
section  of  the  apparatus  used.     A   and  B  are  cvlinders  of 

FigZ 


iron,  enamelled  or   lined   with  tiles  to   resist   the  acid,  and 
placed  in  a  heated  chamber  of  briek. 

Bach  cylinder  has  a  outlet  pipe,  or  false  bottom,  D,  for 
chlorine  to  pass  away  to  the  common  conduit  c  c,  in  which 
the  weak  and  the  strong  chlorine  becomes  mixed.  P  and 
P'  are  valves  worked  by  a  screw  or  lever.  There  are  three 
inlet  pipes  to  each  cylinder,  one  each  for  the  hydrochloric 
acid,  air,  and  steam. 

The  peroxides  in  balls  are  placed  inside  the  two  cylinders 
A  and  B,  or  in  a  series  of  such  cylinders,  which  are  heated 
by  the  flues//,  circulating  the  gases  from  the  furnace  F. 
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In  commencing  work  the  valve  P  is  opened  and  1"  shut. 
Hot,  dry  hjd  '1  is  Ihen  admitted  through  C.     A 

current  of  strong  chlorine  it  evolved  from  the  cylinder  A, 
which  passes  through  c,  to  be  utilised  as  required. 

When  the  absorption  power  of  tie  balls  in  cylinder  A, 
or  in  ■  buch  cylinders,  is  spent,  the  hydrochloric 

acid  current  is  diverted   into  another  cylinder,  or  series  of 
such  cylinders,  and  the  valve  I"  is  open 

team   is  now  passed  through 

S  into  A  (or  it*  series),  and  the  hydrochloric  uciil  evolved, 

dried,  and  passed  through  a  Cowper  stove  to  be  heated  up 

■then  it  i>  passed  into  B  (or  its  series)  when  about 

one-thinl  of  its  chlorine  is  gi\  >  n  olT  Btrong  ami  pure. 

To  convert  its  monoxide  into  peroxide  a  current  of  hot, 
dry  air  is  noti  passed  into  cylinder  A  (or  its  series 
superheated  steam  i»  sent  through  cylinder  IS  (or  its  series> 
by  means  of  steam  pipe  S1,  to  free  the  fixed  hydrochloric 
acid,  which  is  dried,  heated  up  as  before  to  about  ooO"  C, 
and  passing  into  A  (or  its  series  l,  it  gives  oft  strong  chlorine 
as  before.  The  remaining  chlorine  in  A  as  chloride  may 
be  got  by  air  through  the  plug  1",  or  neglected,  as  about 
(bur-fifths  of  the  original  chlorine  in  the  hydrochloric  acid 
used  have  been  got  strong  and  pure,  and  the  series  of 
operations  may  be  recommenced  by  passing  hot,  dry  air 
through  .\.  to  completely  convert  the  monoxide  into  per- 
iod then  sending  through  the  cylinder  (or  its  series) 
i  dry  hydrochloric  acid  as  at  first 

If  the  continuous  process  of  producing  chlorine  is  followed, 
a  mixture  of  bot  and  dry  air  and  hydrochloric  acid  gas  in 
proper  proportion-,  is  passed  through  C  from  the  ammonia 
retorts  described  above,  or  from  elsewhere  into  both 
cylinders  (tr  series  ,.;'  such  I.  both  the  valves  P  and  1" 
being  opened,  and  a  continuous  current  of  dilute  chlorine 
is  obtained  from  the  bottom  of  the  cylinders,  containing 
about  40  per  cent,  or  more  chlorine;  and  the  necessary 
precautious  of  drying  the  gases  being  observed,  it  may  at 
once  be  used  after  cooling  for  the  production  of  strong 
bleach. 

The  alternative  process  of  using  hot  and  dry  air  where 
superheated  steam  is  used  above  may  he  followed  with  more 
or  less  advantage. 

The  apparatus  above  described,  in  which  the  mixtures  in 
thin  layers  are  used  in  powders  throughout  for  the  ammonia 
and  hydrochloric  acid,  maybe  vised  with  great  advantage 
for  the  evolution  of  ehloriue  from  hydrochloric  acid  in-,  by 
,i>ing  the  oxide  in  powders  of  small  depth  but  great  surface, 
as  in  the  apparatus  in  Fig.  2.  of  which  Fig  1  is  a  sectional 
plan. 


■-Tv»»a»» 


!  I  -  ON  I. II  HOQRAPHIC  \  UtNISH 

Lrn BAPim    varnish  is  the  pi  it   of   the 

vehicle  used    to   suspend   tl 

in  the  man  :,U>  ;  but   while   it~  ■ 

might  give  rise  to  the  r  used  in  lithography, 

this  i-  by  no  means  the  case,  as  it  occupies  a 
in  the  preparation  of  the   bt  tti  r  clae  for 

printing  from   letterpress,  and    the   modern   phol 
[I  ■■  •■      •  ■        ■  ■  I  by  the  tri 

linseci  e,  differing  from   painters    boiled  oil  by 

containing  no  driers,     It  forms  a  perfectly  cl 

sub-l..  slightly  darker,  whl  U 

than  the  raw  oil,  but   often  having  a  faintly  reddish  l 
and  possessing  always,  whi  I  by  lire  heat,  a  n 

or  less  strongly  marked  green  fluoresce! 

I  rally   pr,  f,-r  0    Very  dark    oil    for  lb.  ir 

use,  apparently  believing  that  it  is  more  likely  to  b 
or  that    it    will  work    belter,   but    print!  rS    and    printing-ink 
makers  are  wis  r,  and,  whether  making  lithographic  varnish 
or  other   products  containing   driei  hard  to 

their    oils    as    pale    a-    possible,   which    is    obviously    of 
importance,  especially  when  light  and  iranspan  ul  pigments 
onnd  into  them. 
lie  varnish  is  met  with  in  five  and  son 
six  differ*  i  i  consistency,  from  an  oil  thai  is 

lly   more  viscid  than  raw    linseed,  t ie  which  will 

yield    betw.eii     the    lingers    at     Ordii 
".string"  of  two  or  more  feet  in  length.     Such  a  product 
as  the  latter  iskno  en  strong"  lithographic  varnish; 

then  in  order  of  decreasing  "strength"  come  "strong," 
•'middle,"  "thin,"    "tint,"    and  illy     "thin-tint." 

These   varnishes-  except  in   the  ca  'burnt  oil" 

described  below — are  valuable  simply  for  their  viscosity  or 
"  body,"  which  enables  the  stiff  er  varieties  to  suspend  pigments 
of  very  high  specific  gravity,  since  the  drying  power  of  the 
thin  or  tint  is  not  appreciably  greater  than  that  of  raw 
linseed  oil,  while  as  the  boiling  progresses  this  becomes 
much  weaker,  until  the  extra-strong  varnish  can  hardly  be 
said  to  dry  at  all. 

The  ordinary  process  of  manufacture  is  simple,  although 
it  requires  the  exercise  of  some  care  to  prevent  a  dangerous 
iire  :  the  oil  is  heated  in  iron  pans  or  boilers,  which  for  the 
better  qualities  of  varnish  arc  enamelled  inside,  set  over  a 
small  fire  so  arranged  as  to  be  capable  ef  instant  withdrawal. 
The  pan  is  about  two  thirds  filled  with  raw  oil,  and  the  heat 
raised  cautiously  at  first  till  the  water  is  all  driven  off.  If 
much  effervescence  take  place  and  scum  rise  to  the  surface, 
the  oil  is  too  new  to  y  ield  a  good  product,  and  had  best  be 
put  aside  for  a  time  to  settle ;  but  a  fair  varnish  cau  be 
obtained  by  carefully  skimming  off  the  froth  (the  so-called 
albuminous  matter)  as  it  rises.  When  all  has  been  removed, 
the  temperature  is  increased  to  from  500°  to  560  1'.,  and 
the  oil  allowed  to  boil  quietly  until  the  proper  strength  is 
reached,  which  is  usually  determined  by  taking  a  few  drops 
out  on  a  palette  knife,  dropping  them  en  to  a  piece  of 
cold  metal,  anil  testing  the  tackiness  with  the  finger.  This 
proving  satisfactory,  the  fire  is  withdrawn,  and  the  varnish 
allowed  to  rest  for  an  hour  or  more  to  give  time  for  the 
'•foots"  t'i  settle,  when  it  is  run  or  poured  off  into  the 
storage  vessels.  During  the  process  of  boiling  a  considerable 
quantity  of  very  irritating  fumes  are  given  off,  so  that  the 
pot  should  be  provided  with  a  hood  to  carry  them  away, 
while  in  populous  neighbourhoods  it  will  probably  become 
necessary  to  lead  them  through  a  small  fire  into  the  shaft 
of  the  works.  The  time  required  to  reach  any  particular 
strength  is  not  a  fixed  quantity,  decreasing  considerably  as 
the  oil  gets  older,  beside  varying  inversely  with  the  tem- 
perature employed.  However,  seeing  that  by  increasing  the 
heat,  the  colour  of  the  finished  varnish  is  darkened,  it  is 
often  advisable  to  work  more  slowly  at  a  lower  temperature. 
The  loss  of  weight  on  boiling  also  varies  a  good  deal, 
decreasing,  as  would  be  expected,  with  the  age  of  the  oil, 
the  amount  being  about  3  to  10  per  cent. 

For  certain  purposes,  a  fairly  quick  drying  varnish,  which 
when  in  hulk  will  skin  over  strongly  in  24  to  IS  hours  at 
ordinary   temperatures,  is  obtained  by   heating  the  raw  oil 
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up  to  the  flashing  point,  and  allowing  it  to  burn  quietly  with 
constint  stirring  uutil  the  desired  strength  is  reached — the 

:  ict   being   known   as  "burnt  oil."     Linseed  varnish  is 

lUpled  with  an  air  blast  and 

.'.  agitation,  but  details  of  this  method  of  manufac- 

iven. 

Another  method  consists  essentially   in  treating  linseed 

oil  with  oxygen  for  some  hours  at  a  moderate  heat     In  this 

process,   the    oil   gain-    instead   of    losing    in  weight,   two 

samples    made    From    an    inferior    East    Indian   oil   (sp.  gr. 

..')  showing  in  increase  of  3  and  0  per  cent,  in  weight, 
and  possessing  gravities  of  0996  and  1 -U02  respectively. 
Unfortunately,  these  samples,  which  were  prepared  in  the 
early  days  of  the  process,  were  diminished  materially  in 
value  by  their  persistent  and  unpleasant  odour,  which  would 
have  prevented  their  use  for  any  but  the  commonest  kinds  of 
out-of-door  work.  Recently  the  process  has  been  improved, 
and  Messrs.  Wood  and  Bedford,  of  Leeds,  the  present 
licensees,  have  kindly  treated  some  of  the  same  oil  from 
whieh  the  ordinary  varnishes  were  made,  preparing  two 
qualities,  one  of  the  same  strength  as  the  middle,  and  the 
other  lying  between  the  strong  and  the  extra-strong  litho- 
iie  varnishes.  They  form  very  pale  oils,  no  darker  than 
the  original,  not  quite  so  elear  as  the  others,  free  from  the 
fluorescence  mentioned  above,  but  still  possessing  a  stronger 
and  more  disagreeable  smell  thau  the  products  obtained  by 
tire  heat  all 

From  the  foregoing  it  will  he  seen  that  age  is  one  of  the 
most  important  characteristics  of  linseed  oil  for  varnish 
makers  :  in  fact  the  difference  in  yield,  colour,  and  particu- 
larly in  fuel  consumption,  between  a  varnish  made  from  a 
•'  mature  "  or  "  well-tanked  "  oil  when  first  received  from 
the  crushers,  and  from  the  same  oil  after  it  has  again  been 
tanked  only  for  a  month  or  so,  is  very  noticeable.  Re- 
garding the  valuation  of  oils  specially  for  boiling  purposes 
— assuming  their  genuineness — uot  much  information  has 
hitherto  been  found  obtainable   by  laboratory   tests  alone  ; 

rally  speaking,  the  higher  the  specific  gravity  the  better 

ill,  but  samples  should  always  be  boiled  in  porcelain 
with  the  aid  of  a  nitrogen  thermometer,  at  a  temperature  of 
aboir  .  .  and  the  colour  and  percentage  loss  of 

the  varnish  noted,  as  with  care  the  results  approximate  very 
closely  to  those  obtained  on  the  large  scale. 


The  constants  in  Table  I.  have  been  obtained  from  varnish 
prepared  by  fire  heat ;  the  tint,  thin,  burnt  thin,  and  middle 
being  made  front  the  Calcutta  oil  whose  figures  are  given 
for  comparison,  the  strong  and  extra  strong  coming  from 
another  East  Indian  oil,  the  constants  of  which  were  not 
noted.     The    specific   gravities   were  taken  on  amounts  of 

150 — '200  grms.,  but  are  at  the   temperature   of  J  J  C.     The 

ne  absorptions  are  the  figures  obtained  at  six  hours,  the 
free  acid  is  calculated,  as  usual,  as  oleic,  and  the  "  Fahrion- 
acids "  are  those  insoluble  in  petroleum  ether  obtained  on 
carrying  out  the  proeess  described  by  him,  Zeits.  f.  angew. 
Che'u).  1891,  540;  this  Journal  1891,  1015. 

In  Table  II.  are  given  the  figures  of  the  acids  from  these 
varnishes  after  removal  of  the  uusaponifiable  matter.  Ap- 
pliances  were  not  at  band  to  prepare  them  in  an  atmosphere 
free  from  oxygen,  but  to  eliminate  as  far  as  possible  this 
source  of  error,  they  were  all  dried  in  Basks  under  uniform  con- 
ditions as  to  temperature  and  time,  and  they  were  examined 
within  48  hours  of  extraction.  That  they  were  partially 
oxidised,  however,  is  shown  by  the  fact  that  in  all  eases  on 
weighing  they  were  found  to  be  94 — 95  per  cent,  of  the  oil 
saponified.  The  specific  gravities  were  taken  by  the  method 
of  floating  the  acids  in  alcohol,  and  the  neutralisation 
numbers  by  titrating  them  with  aqueous  alkali. 

Tables  III.  and  IV.  contain  the  corresponding  figures 
obtained  from  the  oxygenated  oils  and  their  acids,  and  also 
those  from  some  of  the  same  sample  of  raw  linseed  oil, 
which,  to  comr  are  the  effect  of  drying,  had  been  exposed 
in  a  flat  dish  to  a  moderate  current  of  air  at  45'  C.  for 
about  five  weeks,  care  being  taken  daily  to  break  up  any 
skin  formed,  and  thoroughly  mix  up  the  whole  mass.  In 
this  time,  the  oil  assumed  a  jelly-like  condition,  lumps  of 
comparatively  hard  material  and  skin,  alternating  with  a 
small  amount  of  oil  of  the  consistency  of  middle  varnish. 
The  oxidised  oils  are  much  more  readily  soluble  in  alcohol, 
and, especially  the  thinner  one,  possess  more  strongly  marked 
drying  powers  than  the  ordinary  varnishes,  and  they  are 
saturated  with  gas  which  caused  them  to  effervesce  on  heat- 
ing, and  from  whieh  they  could  not  perfectly  be  freed  at  the 
temperature  of  the  water  oven,  even  by  prolonged  heating. 
For  this  reason  the  determination  of  the  specific  gravities 
was  not  so  satisfactory  as   in  the  case  of  the  former  var- 


Tablk  I. 


(hi. 


Sp.  Gr.  15°  C. 


tification     Unsaponifiable 
alent.  Mutter. 


Per  Cent. 

Rawoil 0-9321  085 

Tint  varnish 1*46 

Thin  varnish  O'i'6'U  rW 

Middle  varnish 0-9721  lit 

Strong  varnish 0-9741  2'16 

Extra  strong  varnish I   9780  231 

Burnt  thill  varnish 0*9675  GU3 


Fahrion's 
Acids. 


Iodine 
v   sorption. 


Per  Cent. 


Per  Cent. 


288 

030 

1C9-0 

234 

1-50 

IIS'2 

285 

0-G2 

250 

ioo-o 

■J-t 

0-85 

4-20 

9T6 

294 

0"79 

6-50 

SG'7 

237 

0-91 

7-50 

83-6 

287 

1-35 

0-85 

92-7 

Taiile  II. 


Acids  from  : 


c~  r*~  i-eop         Melting 
Bp.Gr.15  5C.         pnln|     j. 


Rawoil 

Tint  varnish 

Thin  varnish 

varnish 

Strong  varnish 

Kxtm  strong  varus}]. 
Burnt  thin  varnish  .. 


i,-,g  Combining       Neutralisation  Iodine 

Point.  W'   -  Number.  Absorption. 


■■ 

286-6 

11'5-N 

145-5 

15 

lls'S 

IS 

•• 

108-8 

22 

272 -G 

205 -S 

97-7 

21 

270-1 

2H7-7 

87-3 

23 

£698 

207-9 

90-8 

10 

99-3 
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I'M 

PcrCi 
WOO    88-40 

Pi    Cent. 
0"88 

l'i'.-. 

18'  M 

i 

M'U 

rj-.;; 

.•I-27 

0-81 

'I'm. i.     IV. 
Pp.Gr.18  ..  <      BeUi3?  ' 


I 

W  Cight.  Nlll;   i 




strong 




nislics,  as  the  Busks  hail  tn  be  heated  for  several  hours  to 
189  C.,  and  froai  the  marked  disoolouratioD  oi  tlicoils,it 
:*  probable  that  some  change  in  their  constitution  bad  taken 
plat-.',  t  In  titrating  their  alcoholic  solutions  with  aqueous 
alkali,  a  p  linl  was  found  where  tin-  pink  colour  of  the 
pheoolphthalein  remained  after  a  vigorous  Bhaking  (the 
first  of  the  figures  given  in  the  third  column),  but  dis- 
appeared  on  standing  for  a  short  time  protected  from  the 
air,  the  higher  amount  of  acid  recorded  being  obtained  by 
adding  the  alkali  a  few  drops  at  a  time  until  the  colour 
remained  constant  for  two  or  three  minutes.  The  other 
show  that  the  treatment  with  oxygen  alters 
the  constitution  of  the  oil  far  more  than  simple  boiling,  and 
it  was  noticed  that  although  the  varnishes  themselves  are 
very  pale.  tiny  darken,  as  previously  mentioned,  somewhat 
on  heating  and  very  considerably  during  saponification,  so 
that  the  extracted  acids  ate  much  deeper  in  colour  than 
tho.-c  from  even  the  extra  strong  lithographic  varnish  in 
Table  I.,  while  on  weighing  only  84 — Mo  percent.  (//.  ante) 
of  the  oil  was  recovi  r<  d. 

The  small  amount  of  unsaponifiable  matter  in  all  of  these 
varnishes  shows  that  the  "  difficulty  "  (this  Journal,  1892, 
of  estimating  the  amount  of  n>>in  ml  present  as  an 
adulterant  is  not  -o  great  as  might  lie  supposed,  assuming 
that  the  latter  is  employed  in  its  refined  state,  and  if  the 
cru.l  -  resin  acids    (which  from    its  colour  is 

unlikely)  or  rosin  itself  has  been  used,  Twitchell's  process 
lable. 

It  may  lie  observed  here  that  while  l.ewkowitsch  (this 
Journal,  1893,  505)  and  Twitchcll  agree  in  taking  346 — 
348  as  the  average  combining  weight  of  the  resin  acids  from 
rosin,  this  is  only  the  figure  obtained  by  titrating  the  original 
rosin  itself  with  its  t'> — 7  per  cent,  of  unsaponifiable  matter, 
win  re. is  the  "  Twitchelling "  is  usually  applied  to  the  mixed 
acids  after  the  unsaponifiable  matter  has  heen  removed; 
and  these  acid*  have  been  found  in  a  large  number  of  cases 
to  have  an  average  acid  number  of  183,  i.e.,  a  combining 
weight  of  306.  Working  with  this  figure,  or  by  preference 
gra\imetricallv,  repeating  a  second  time  t he  treatment  with 
hydrochloric  acid  gas  whenever  the  extracted  resins  did  not 
appear  to  he  perfectly  brittle  or  had  the  least  smell  of 
linjseed  oil,  and  considering  them  on  finally  weighing  to 
reptesent  93  per  cent,  of  the  rosin,  tile  author  has  obtained, 
when  working  on  known  mixtures,  results  within  1  per  cent, 
of  the  truth,  and  preliminary  experiments  on  mixtures  of 
linseed  oil  or  varnish  and  resins  other  than  rosin  show  that 
the  process  will  in  all  probability  be  found  serviceable  for, 
such  separations  also. 

In  conclusion,  I  have  to  record  my  indebtedness  to  the 
directors  of  Messrs.  John  Kidd  and  I'm..  Limited,  LondOD, 
iu  whose  laboratory  these  results  have  been  obtained. 
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AX  Al   rOMATIC  ALARUM    FOB   WATEB  OVENS 
AM)  WATEK  r.  \  1  as 

MY   ell  nil  US    s.   >.    n  i.ii-l  BR,    i  .: 

Tin:  apparatus  c  >n>i-ts  of  an  upright  cylindrical  brass  tube 
A,  surmounted  by  a  movable  cap  I!,  the  upper  cad  of  which 
is  plugged  with  a  circular  disc    of  ebonite  C,  having  a   fine 


Fig.  1. 


F:?i. 


hole  drilled  in  its  centre,  through  which  passes  loosely  the 
straight  brass  wire  1>  (No.  25*), bent  at  right  angles  above 
the  disc,  and  extending  below  to  the  bottom  of  the  tube.f 

•  Numbers  on  standard  wire  gauge. 

+  Half-inch  l>nis>  tube  was  used  3  ins.  lung. 


- 
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On  to  the  lower  end  <>f  this  wire  is  threaded  the  cork  E, 
a  float,  and  shaped  as  in  the  illustration  (the  largest 
pan  of  this  float  is  shown  in  section  e).  The  wire  is  bent 
up  and  firmly  tixeil  to  the  bottom  of  the  float. 

The  reason  for  cutting  the  cork  in  this  manner  is  obvious, 
avoid  capillary  attraction.  .V  very  small  piece  of 
brass  foil  is  soldered  to  the  wire  at  F,  thus  preventing  the 
float  from  rising  too  high. 

To  the  side  of  the  cap  is  fixed  the  platinum  spring  G  (the 
shape  of  which  is  seen  at  </>.  This  spring  is  bent  so  that  its 
point  shall  fall  on  the  platinum  button  II.  forming  a  make 
and  break  arrangement.  It  has  been  found  most  satis- 
faetorv  to  use  platinum  just  twice  the  thickness  of  the 
ordinary  analytical  foil  (i.e.,  tt^tt  inch).  The  hole  in  the 
tube  at  K  releases  any  steam  pressure. 

To  fix  the  apparatus  a  large  hole  is  cut  in  the  top  of  the 
oven  or  outer  ring  of  the  water  bath,  and  a  perforated  cork 
inserted,  through  which  the  tube  is  passed  until  it  almost 
touches  the  bottom  of  the  oven.  The  wires  I  and  J  are 
then  connected  with  the  electric  bell  and  battery.  The 
water  in  the  oven  will  raise  the  float  so  that  the  spring  G 
will  be  lifted,  as  seen  in  Fig.  2,  and  the  bell  will  not  ring. 

When  the  water  by  evaporation  has  been  reduced  to  the 
depth  of  about  one  inch  the  spring  will  be  lowered  so  that 
its  point  will  touch  the  platiDum  button,  Fig.  1.  The 
contact  completes  the  circuit,  and  therefore  brings  into  play 
any  suitable  electrical  contrivance  either  for  cutting  off  gas, 
supplying  water  to  the  oven,  cr  ringing  a  bell  so  that  the 
deficiency  of  water  may  be  made  koown. 

A  more  permanent  float  can  be  made  with  a  modern 
bullet  coating,  which  has  been  previously  reduced  in  a  lathe, 
and  having  three  guiding  wires  at  its  lower  end. 

A  somewhat  similar  apparatus  may  be  made  with  a  glass 
tube  fitted  with  a  cork  at  the  top  instead  of  the  ebonite  disc, 
and  a  circular  woodeu  platform  above  to  which  the  fittings 
are  attached,  but  :t  is  of  course  not  so  substantial  es  the 
brass  pattern. 
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MR.    El  -rv.  l;    C-VBEY    IX   THE    CHAIR. 


METHODS  FOE  THE  RECTIFICATION  OF 
OIL  OF  VITRIOL. 

BY    FRANK    TATE. 

Rei  tified  oil  of  vitriol  is  so  widely  used  in  the  chemical 
and  allied  industries  that  I  have  ventured  to  think  a  short 
review  of  some  of  the  methods  at  present  emp]o}'ed  and 
recently  proposed  for  rectification  may  be  of  some  iutere.-t 
to  this  Society. 

\-  no  doubt  you  are  all  aware,  Prof.  Lunge,  in  the  last 
edition  of  his  work  on  sulphuric  acid  and  alkali,  has 
brought  us  very  closely  up  to  date,  and  lam  afraid  that  I 
have  \  i tv  little  to  add  that  is  new.  I  trust,  however,  the 
few  notes  1  have  put  together  may  be  deemed  worthy  of  a 
discussion  which  may  prove  of  greater  service  to  the  Society 
than  the  paper  itself. 

Within  the  last  ten  or  twelve  years  many  suggestions 
and  improvements  have  been  put  forward,  and,  as  a  result, 
the  concentration  of  vitriol  to  the  higher  strengths  is  to-day 
a  much  simpler  and  more  economical  process  than  it  was 
a  few  years  since. 

The  only  apparatus  used  by  the  majority  of  manu- 
facturers in  the  United  Kingdom  up  to  a  comparatively 
recent  time,  and  indeed  now  very  widely  used,  consisted 
of  the  familiar  glass  retorts  resting  on  sand,  in  flanged 
cast-iron  pots  built  into  brickwork,  and  arranged  in  sets 
or  benches  in  numbers  as  required,  each  retort  having  a 
separate  fireplace. 

Platinum  was  practically  the  only  rival  of  glass,  and, 
whilst  glass  continued  to  be  the  favourite  material  in  this 
country,  platinum  was  very  generally  adopted  on  the 
Continent. 

I  will  not  weary  you  with  details  of  the  various  ideas 
patented  in  the  last  decade,  but  it  will  be  clear  to  all  those 
perusing  the  specifications  that  the  chief  object  has  been  to 
bring  about  a  continuous  process  in  some  form,  and  so 
obviate  the  great  loss  of  time  and  fuel  that  necessarily  attends 
the  working  of  an  intermittent  process  such  as  the  old 
method  of  working  glass  retorts. 

The  Gridley,  or  as  perhaps  it  is  more  generally  termed, 
the  Chance  process,  was  one  of  the  earliest  steps  in  this 
direction. 

Following  it  are  proposals  for  continuous  processes  using 
a  variety  of  materials,  e.g.,  various  forms  of  platinum 
apparatus,  retorts  of  iron  with  protection  and  without  pro- 
tection, iron  lined  with  enamel  or  porcelain,  brick-lined 
pans  built  into  a  furnace  connected  with  brick-packed 
towers,  ,\c. 

At  the  present  day,  as  far  as  I  am  aware,  manufacturers 
have  before  them  a  choice  of  materials  and  systems  which 
may  be  shortly  classified  as  follows :  — 

1.  Platinum— 

(a )  Platinum  per  se. 
(6)  Platinum  gold-plated. 

'J.  Glass  and  porcelain — 

(n)   Intermittent :  without  cooling  pans,  with  cooling 

pans. 
(t)  Continuous  :      Chance's,      Veitches',     Webb's, 

Levinstein's. 

3.  Iron— 

(«)  Iron  per  se. 

(o)   Enamelled  iron  (Dyson's). 

4.  The  Kessler  furnace  system. 

A  manufacturer,  in  deciding  on  his  apparatus,  has  to 
consider  the  following,  amongst  other  points  :  1st,  the 
purpose  for  which  tin'  le-id  is  required;  2nd,  the  strength 
of  the  acid  available  for  concentration;  3rd,  the  space  at 
his  disposal  for  building  ;  4th,  the  first  cost  of  the  plant  ; 
5th,  the  cost  of  labour,  fuel,  and  wear  and  tear  in  working 
the  plant. 
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l„  '!|    «'"•    1 

important.     It   the  acid  is 

.:,    trades  for  such  pi  tbo 

or  in  the 

material 

platinum, 

ii    il  present  claim  firs! 

ngth-i  without   undue  wear  and 
nt    importance   for    man] 

H  thi  qui  '  ■'  quantity  at  ■ 

than   puritj  .'1    product,  1  think   we    -hall  tine 
tlmi  "'  cluims. 

-  'me  "i  the  methods 
at  p|  ind  lo  append  somt 

ithout  Bttemptin  than    refer   to 

rm  and  arrange. 

ints,  I  think    1  may  take  it  that  the 

clm.,  ture  and  Kessler,  thi 

.  ,1    Kessler  Bystem    is  a    combination   ol 

-  ribed 

Vol.  1.  p.  "  . 

In  the  Prentice   system  the  chief   consideration   is   the 

the     heating     surface  by    the   use   of   a 

!    still   bottom,   which,   it   i-  said,   increases   the 

ice  in  the  proportion  of  157  to  1. 

stem  of   I'  isists  of  platinum  stills  work - 

lifferent   levels,  the  top  -till  being  fed  with 

i.  the  hi-lust  concentration  being  attained 

in  ti  11   is  fed  v,ith  the  acid  from  the 

nigh  stillate  from  the  lower  pans  also  under- 

sted  by   Desmoutis  is  shallow  in 
depth,  ami    lias  a   bottom   fitted  with  concentric  partitions, 
2  .i  longer  travel  through  the  still. 
\   few  details  as  to  the  cost  of  some   of  the  platinum 
apparatus  ma]  .  perhaps,  prove  interesting. 

When  working  with  the  l-'.uin-  and   Kessler  system,  t.e., 

platinum  pans  with  lead  covers   kept  cool  with  water  (.pans 

ins.  diameter),   a  system  of   two   such  pans  is 

luce  in  a   day   of  24   hours    from   11  to  12 

tons  92  t  )  93   per  cent,  or  about  8  tons  of   95   to 

A t  a  higher  strength  than  '.'7  percent,  is 

mically  made  by  this  system,  as  the  wear  and  tear 
ofth  -     ery   great. 

The  weight  of  the  platinum  would   be   about    1,350  ozs. 

per    oz.,   means     -J. 701'/.,  and  to 

this  price  must   be  adde  t    the  cost  of   the  lead  covers,  the 

or-condensing  apparatus. 

the   Delplace  system  to  produce   11  to  12  tons  per 

to    93    per    cent,  lor    S    to  6  tons 

r  cent,  two  platinum  pans  of  a  width  of  19f  ins. 

anrl  ,  -  ■.  inches,  with  platinum  covers  and  fittings 

ounces  troy,    arc    needed,  which,   at 

A    modified    Delplace  sy-tem 

ste  I.  in  which  one  of  the  platinum  pan- 

Dgement  for  the  production  of 
the  -  •>'  of  acid   would    reduce    the   cost  of   the 

platinum  to  2,760/. 

An  arrangement  of  the  Prentice  system,  using  a  com- 
bination of  platinum  pans  with  lead  .overs,  and  one  closed 
platinum  still,  woul  1  cost  rather  more  for  the  same  product 
ticn  of  a  :id  than  the  modified  Delplace  sj  -tem. 

ibour  on  a  platinum  plant  is  of  nc  •      il  ;  the 

fuel  a  -    '  ■  ..bout  3  to    i  cwts.  per  ton  of  92  -9 

cent.  .  -  increased  to   ;  to  G  cwts.   if  the 

higher  strengths  are  aimed  at. 

-1  Mr.  Heraeus,  of  Hanau,  Germany,  patented  the 
1  hit  nu m  with  gold  for  use  in  the  manufacture  of 
vess  -  for  the  rectification  of  vitriol  and  other  pur] 
He  proposed  to  hwit  the  sheet  of  platinum  above  the  melting 
temperature  of  gold,  and  to  run  over  the  same  a  layer  of 
gold  of  suitable  thickness.     The  -you 

will  find  in  his  specification.  He  claims,  amongst  other 
things,  that  the  platinum  stills  coated  iu  this  way  will  last 
a  much  longer  time  than  ordinary  stills. 


Through  the  courtesy  of   Mesii  London,  I 

t||r 

w..rk  :  i  om  Mr    II.  i.ieii-;  -- 

"  At    il..  irj     I  BO  I     I    - ■  i J ■  | 

German  works  a  | ic  of  gold  platinum  -h.  ■  t — 0*25  ] 

I     in     the 

bottom  ol  a  pan  madeol  platinum  only. 

"  Ait.  r  some   time  the   pure  platinum  part  of  thi-  : 
became  thin  through  continual  ate,  I  t"..k  thi  and 

it  was  found  thai  '  platinum  sheet  1  bad"in»erted 

if  the  acid  whatever  was  visible,  and  so  my 
ilusivcly  proved  to  be  ri;  lit. 
"It  was  at    tir-i   thought  that  it   would  I 

!.|e  with  gold  only  as  far  at   I 

reached,  .u    perhaps  n   little  higher,  and  all  my  lir-t  orders 

tin-   way.       I    received   order-  from 

1 1  work-  for  plant-  —two  on  the  I'  stem,  two  on  the 

Faure  Ki  -•  and  the  remainder   on   the    Delplace 

"i." 

"  These  apparatus  did  not  fulfil  all  cx|  ally 

tii  ...  :h  were  only  coated  with  the  absolutely  mo- 

qua!.-  Id." 

"Two  others  were  stopped  after  working  eight  to  ten 
months  on  account  of  the  bottoms  being  burnt  through  in 
consequence  of  formation  of  crust." 

"  five  other-  are  stiil  working." 

"Concentrating  apparatus    only  d-coated  are 

not  to  he  recommended,  a-  at  the  place  where  the  platinum 
and  gold-platinum  have  been  joined  electrical  action  -et-  in 
and  will  destroy  the  platinum.  The  saving  which  might  be 
effected  by  having  apparatus  only  partly  of  gold  platinum 
is,  therefore,  more  than  neutralised  by  thi-  loss,  and  I  do 
not  intend  making  any  more  partly  gold  coated  pans,  but 
only  su.h  as  are  entirely  coated  with  gold." 

■•  rhese perfected  apparatus  have  proved  highly  satisfactory 
in  every  respect,  and  the  lossof  metal  in  concentrating  high 
percentage  sulphuric  acid  is  so  infinitesimal  that  further 
improvements  are  practically  out  of  the  question." 

•■  i  In  ibi    lit  n.  nt  an  1  in  America  there  are  about  50  of 
these  pans  at  work  at  present,  but  only  from  a  few  of  tl 
factories  have    1    been  able   to   get   the   exact    loss,  as  these 
pans  arc.  perhaps,  only  taken  out  once  during  the  year." 

"  Ihe  rc-u'.t<  up  till  now  surpass  all  expectation,  and  prove 
that  the  loss  of  metal  in  working  gold-platinum  pans  is 
about  one-twentieth  of  what  i-  lost  in  working  pans  of 
platinum  only      The  following  are  some  resui' 

X.i.   l.  tine  Prentice  apparatus  entirely   made   of  gold, 
worked  from  ihe  beginning  of  May  l*'.e_'  to  middle  of  June 
-    !  uniuterru]  entrating principally  66    Beaume 

acid.   Quantity  not  stated. 

Total  loss  30grms.,  equal  to  about  0-0S  grm.  per  day. 

Xo.  2.  t  -ii.'  Delplace  apparatus,  only  the  lower  part  being 
made  of  platinum  gold. 

Production  :  '.'■">"  tons,  92  —  93  per  cent.  H  - 

491     „  96 

Loss  per  ton  oil  grm. 

Xo  doubt  a  better  result  would  have  been  obtained  if  the 
who!.-  pan  had  been  made  of  platinum  gold. 

\  i  in,-  Ii,    place  apparatus,  only  the  lower  part  made 

of  platinum   gold,   concentrated    1.43s    tons  iume 

acid.     Loss  per  ton  0'17  grm. 

No.  4.  I  Ine  D.lplacc  apparatus — originally  only  the  lower 
part  made  of  platinum  gold — concentrated  acid  of  92  to 
93  per  cent.  HjS(  >4.       I-o-s  004  grm.  per  ton. 

This  pan  was  returned  to  the  works,  and  a  new  one  made 
entirely  of  platinum  sold  supplied  in  its  place  Since  then 
1.195  'tons  of  acid  have  been  concentrated,  and  it  is 
impossible  to  state  any  loss  iu  weight. 

No     5.     One    pan   worked  from    the    4th    July    to    30tb 
■nber.  principally    !'7  to  98  per  cut.  acid.      The  d 
concentration  of  about  0  tons  of  this  high 
a   daily  loss  of   035  gnus.,  equal  to  about  0-66  grm 

No  6  Faiirc-Kessler  pans  coated  only  with  gold  as  tar 
as  the  acid  reaches.     In  this  '•»" 

been    obtained    if    the    pans    had    been    ma  J     of 

platinum-gold.  A  first  result  of  a  partly  coated  pan, 
„-ori,  cent.   H.S  4j  Srms- 

per  ton. 


-  - 
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The  latest  result  with  a  pan  made  entirely  of  platinum- 
gold  wort  r  cent  HjS04,  gave  a  loss  of -0-2  gnn. 

acid. 

is  No.  6,   working  acid  of 
:    SO       ormerbj    lost,  using  party  coated  apparatus, 
per    ton.     llu-    latest    result,   using  apparatus 
.  coated  '.vitli  gold— loss  equal  in  0-0]  grm.  per  ton. 
latelj  on  :  of  the  pans  on  the  Delplace  syBtem  was 
taken  out  and  weighed. 
The  apparatus  was  entirely  made  of  platinum-gold,  and 
entrated  during  nine  months,  working  uninterruptedly — 

1,728  tonsot  95'95s  per  cent.  1LSO., 
135       „       96-96| 

The  total  1""  on  weight  of  the  apparatus  was  35  grins., 
equal  i  ■  per  ton  of  acid. 

As  ;i  comparison  of  cost  working  with  gold  and  without 
gold,  taking  thi  price  of  gold  ;.-  93  6s.  per  oz.  troy  and 
the  cost  of  the  platinum  at  40/- per  oz.  troy,  working  on 
the  Delplace  system  modified  with  gold  3,022?.  10s.,  without 
gold  2,766/.  With  the  Faure  and  Kessler  system  with  gold 
2.999/.  12s.,  without  gol  1  2,7002.  The  l'rentice  system  with 
gold  3,081/.  19s.,  without  2,s'J4/. 

It  will  In-  seen  that  the  first  "0>t  of  platinum-gold 
apparatus  is  a  serious  consideration,  hut  to  firais  with 
capital  a  heavy  fir-t  cost  simply  means  so  much  interest 
on  the  capital  invested  per  ton  of  acid  produced. 
Platinum  plant  of  course  occupies  very  small  space,  hut  the 
production  of  the  very  highest  strength  of  sulphuric  acid 
without  undue  wear  and  tear  is  perhaps  a  debatable  point. 

Glass. — In  the  working  of  the  old  form  of  glass  plant  the 
--  may  he  worked  in  one  of  two  ways,  1st,  working  daily 
— the  finished  acid  of  the  one  day  being  run  into  cooling 
jars  on  the  following  morning  before  charging  the  retorts  ; 
or  working  on  alternate  days— two  nights  and  a  day  being 
allowed  for  cooling  before  siphoning  into  carboys.  If  the 
acid  is  used  in  the  works  of  the  producer  it  can  of  course  be 
run  into  some  form  of  cooler  on  the  morning  folio— ing  the 
day  of  working,  and  the  retorts  be  worked  daily. 

The  first  cost  of  a  glass  plant  to  produce  about  10  tons 
per  day  of  24  hours  may  be  roughly  estimated  at  800/. 
to  1,000/.  iuelusive  of  a  condensing  apparatus.  As  regards 
the  fuel  used  there  seems  to  be  considerable  diversity  of 
opinion.  I  have  seen  statements  giving  the  amount  of 
fuel  necessary  to  concentrate  from  152J  Tw.  to  168° — 170° 
Tw.  varying  in  amount  from  18  cwt.  to  4  cwt  per  ton  of 
finished  acid.  The  figure,  using  a  fair  class  of  fuel,  will  pro- 
bably be  13  to  14  cwt.  per  ton  of  acid.  The  labour  may  lie- 
reckoned  at  4s.  to  4s.  <>rl.  per  ton  finished  acid. 

Wear  and  Tear. — This  varies  very  much  according  to  the 
quality  of  the  glasses  and  the  workmen.  For  instance,  I.uty 
(this  Journal,  1893,  pages  153—154  )  tells  us  that  in  a  plaut 
directed  at  the  Mulheirn  works  for  a  daily  output  of  three 
and  a  half  tons  of  169"  Tw.  vitriol  per  day,  33  glasses  were 
broken  during  the  first  14  months  of  working.  This  is  at 
the  rate  of  about  two  glasses  per  five  months.  My  own 
experience  is  that  this  cost  may  he  very  much  reduced,  and 
I  have  known  a  plant  of  over  40  glasses  run  for  some 
months  without  a  single  breakage.  The  buildir  g  was  a  good 
one,  and  the  glasses  carefully  protected  from  draught,  and 
the  foreman  one  of  the  most  careful  and  conscientious  men 
I  have  ever  m  -t  in  a  chemical  works. 

tin  other  parts  of  the  plant  the  wear  and  tear  is  very- 
slight,  th.'  iron  pots  Listing,  if  properly  set,  for  a  very  long 
time,  at.d  the  brickwork  requiring  very  occasional  repairs. 

(/,,,//..  /"-/(/'.--This  requires  no  description.  For  the 
production  of  23  to  25  tons  of  strong  vitriol  per  week  the 
cost  is  about  300/.,  including  about  Ion/,  for  a  suitable  shed. 

One  set  of  Chance  glasses,  four  in  number,  will  produce 
10  to  12  tons  of  rectified  vitriol  per  week  from  acid  of 
148 — 150°  Tw.  Acid  at  95  per  cent,  is  readily  obtained 
by  this  process,  but  some  time  is  lost  in  getting  up  to 
97  pel  cent.  The  cost  •>(  labour  upon  the  plant  is  much 
less  than  on  the  old  system,  say,  about  2s.  to  3s.  per  ton 
of  finished  acid.  The  cost  of  fuel  varies  to  some  extent 
and  depends  upon  the  mode  of  firing— whether  by  means 
of  a  gas-producer  or  by  hand-firing  and  ordinary  fire-grate. 
It  is  of  course  considerably  less  than  the  intermittent 
I  m.      1    should  put  it   down  at   about   two-thirds  of  the 


■f  the  old  system,  and  from  10  to  12  cwts.  per  ton  of 
finished  acid.  'I  he  breakages  of  the  glasses  i  •  not  great,  sav, 
one  glass  to  180  to  200  tons  of  finished  vitriol.  About  Is, 
per  ton  will  cove*  the  general  wear  and  tear.  It  is  necessary 
in  order  to  keep  dow  d  breakages  to  work  with  clean  acid  con- 
taining as  little  soluble  and  suspended  matter  as  possible. 
The  plant  requiri  -  i  good  building,  but  occupies  little  space. 
The  labour  should  be  intelligent  and  thoroughly  skilled. 

Mr.  George  Vcitch  of  Crieff  in  1-889  protected  an  arrange- 
ment consisting  of  hard  Bohemian  or  Eng,ish  gla-s  retorts 
mounted  in  a  line  on  a  stepped  terrace  within  a  fire  flue,  all 
connected  by  a  lip  or  spout  between  each  of  the  retorts,  so 
that  the  acid  is  made  to  flow  continuously  through  the  series 
from  the  retort  on  the  highest  step  to  that  on  the  lowest. 
The  specification  described  in  this  arrangement,  which 
includes  a  drawing,  is  of  considerable  interest.  I  hoped  to 
have  had  some  results  of  working  to  put  before  you,  but 
unfortunately  they  are  not  to  hand,  and  I  cannot  say  with 
what  success  the  plant  has  worked. 

In  1891.  Mr.  T.  G.  Webb  of  Manchester  introduced  a 
system  in  which  beakers  or  cylindrical  glass  vessels  are 
arranged  iu  series  in  a  furnace  chamber.  These  glasses  are 
open  at  the  top  with  a  lip  or  spout  for  overflow  at  one  side. 
In  each  of  these  vi  ssels  is  a  glass  tube  presenting  a  funnel- 
mouth  to  receive  the  overflow  from  the  vessels  above,  and 
extending  down  to  the  bottom  of  the  vessel  below,  with  a 
slit  or  other  outlet  at  the  lower  end.  The  furnace  chamber 
is  covered  by  a  sloping  or  stepped  roof  of  iron  plate  in  which 
are  cast  holes  through  which  the  upper  part  of  the  beakers 
project.  Above  the  tops  of  the  beakers  is  a  roof  of  slabs 
with  outlets  leading  to  the  condensing  apparatus.  The 
furnace  chamber  is  fired  by  one  or  more  fires,  the  fuel  used 
being  coke. 

The  hot  gases  from  the  fire  play  upon  the  beakers  below 
the  iron  plate.  The  weak  sulphuric  acid  is  supplied  to  the 
highest  beaker,  flowing  to  the  bottom  of  the  beaker  through 
the  tube,  gradually  causing  an  overflow  of  the  acid  by  the 
lip  into  the  tube  of  the  next  beaker,  and  flowing  from  beaker 
to  beaker,  becoming  more  and  more  concentrated  till  at  last 
it  flows  into  the  cooler.  The  cooler  consists  of  porcelain 
dishes  surrounded  by-  cold  vitriol,  which  is  contained  in  a 
vessel  surrounded  by  cold  water.  The  plant  can  bearrauged 
in  one  of  two  forms,  either  in  the  cascade  arrangement,  as 
just  described,  or  in  the  horizontal  arrangement,  in  which 
syphons  carry  the  acid  from  one  vessel  to  the  other. 

Mr.  Levinstein  of  Manchester,  iu  1892,  brought  forward 
an  interesting  arrangement  in  which  the  mid  is  caused  to 
traverse  a  descen  ling  series  of  vessels  in  a  type  of  apparatus 
in  some  respects,  at  least,  similar  to  the  one  I  have  just 
described. 

Reverting  to  Webb's  patent,  the  cost  of  plant  for  a  run  of 
14  glasses,  exclusive  of  royalty,  is  from  60/.  to  100/., 
according  to  the  elaboration  of  details.  The  plant  occupies 
very  little  -pace,  two  runs  of  14  glasses,  or  a  smaller  number, 
are  generally  arranged  side  by  side,  working  as  one  set.  Mr. 
Webb  commenced  with  glasses,  but  is  now  using  po-celain 
as  the  materia!  of  which  his  beakers  are  made.  From  some 
figures  that  have  been  kindly  placed  before  me  from  an 
independent  source,  a  run  of  14  vessels  will  produce  a 
carboy  of  169  Tw.  acid,  from  148'  Tw.  acid,  per  hour 
using  less  than  half  a  cwt.  of  coke  per  hour. 

One  in  in  can  manage  four  runs  easily,  and  in  this  v  ay 
the  labour  is  only  about  2//.  per  carboy.  The  cost  of  labour, 
of  course,  depends  entirely  on  the  number  of  runs  in  work 
in  the  same  building.  One  man  can  manage  four  runs,  but 
it  will  take  one  man  to  manage  one  run  also.  Fourteen 
glasses  will  produce  5  to  6  tons  per  week  of  strong  acid 
from  12u  Tw.  acid,  or  11  to  12  tons  per  week  from  148J 
Tw.  acid.  The  fuel  is  put  down  as  about  3  to  4  cwts.  of 
coke  per  ton  of  rectified  vitriol  when  working  with  148° 
Tw.  acid,  or  G  to  7  cwt.  when  working  '.lith  120a  Tw. 
acid. 

Wear  ami  Tear. — Working  with  glas-es   by  this  system 

the  wear  and  tear.  I  understand,  is  considerable.     With  the 

porcelain  vessels   it  seems  to  be  very  much  reduced,  and  a 

i  .niiii  who  has  been  working  some   time  with   the  pro- 

-  informs  me  that  he  has  had   no  breakages  since  he 

replaced  the  bottom  two  or  three  glasses  by  porcelain  vessels. 
v   Of  course  there  is  some  wear  and  tear  upon   the  brickwork, 


i.UM.]      TUE  JOURNAL  OF  THE   SOCIETY   OF   Ulll.MK'AL    INDLSTKY 


Ibul  ii  should  n  The   Bow  of 

,  thei  "i"  11  '  in  one  ol  the 

or     I  >iir 

\u  .,k.  r. 

\\  uli  thin  i  I  may  be  boiled  down 

,,  |..,n  for  pre  ■  ous  concentration. 

ich  .'-  we  mecl  with  i»  explosive  works, 

iratus  a.  ili 

mid  be  little  ot  no  I""  ol 

il„.  ,|n,  .•  lion  nod  loss  through 

t>\  overflow  "I  the  beakers 

hi  in  suitably  arranged 

gnu  turni'il  into  p  u.     I"  oase  ol  break- 

I  .inn  i  tini.  place  the  br<  ken 

What   has  is   regards  cost  of  fuel  and 

also  to  the 

us. 

Anotl  porcelain  apparatus  is  that  of  capsules 

ide   as    proposed   by    M.    Negrior,  and 

described   In   "  I  have  endeavoured  to  obtain 

plant,  but  have  been 
-tul. 

—Without  entering  into  the  history  of  the 

iron   pans   for   concentrating  acid,  which    would   at    least 

the   patent,  ol    Gridley   and   Menzios,  it   will  be 

sufficient  forme  to  remind  you  that  for  many  years  casl 

iro.i  pans  have  been  used  with  more  or  less  success  for  con- 

imunication  with 
to  the  use  of   a   wronght-iron  \  i   inch 

thick,  about  6  ft.  diameter,  and  4  ft.  deep,  which  some 
\  second-hand  from  a  tar  distiller. 

A  mixture  of  sulphuric  aud  nitric  acids  of  about  159  Tw. 
has  been  concentrated  in  '.his  pot  for  a  long  period,  the 
nitric  acid  being  recovered,  and  sulphuric  acid  of  169  to 
ITo    I'm.  being  cost  for  fuel  and 

labour.     This  pot  is  still  working. 

I    believe   cast-iron   pots   arc   ill    use    in    many  places  for 
iting  vitriol  from  Hs    Tw.  to  a  high  strength.  The 
lai  i  •  feet  diameter  and  t;  feet  deep. 

•>  ins.  thick,  and  weighing  10  to  1 1  tons.    The  pot  is  covered 
with  a  cast-iron  lid.       It  is  set  iu  brickwork,  and  tired   with 
a  single  tire.     If  the  acid  is  run   in  at  about   14,s    Tw.  in  28 
10  hours,  it  will  be  at  ah.  Hit  96  pi  r  cent.    Fresh  acid  is  run 
iu  from  time  to  time.     Twelve  tons  of  96  per  cent,  ac 
he  finished  in  such  a  pot.     It'  the  acid    is  nut  required  very 
pure,  12  hours  is  sufficient  for  settling  and  cooling,  aud  the 
'.out    s.vcn   times   per    fortnight  of   14 
days,  producing  42  tons  of  acid   per  week.     The  fuel  con- 
sumed  amounts  to  about  li  cuts,  per  ton  of   finished  acid. 
The  labour  can  he  reduced  to  Is.  per  ton.  and  need  not  be 
as  skilled  as  with  other  plants.     Wear  and   tear  i-  heavy, 
I  amounts  to  from  "s.  to  4-\  per  ton  of  finished  acid.     A 
pot  will  finish  from  5oo  to  r>  o  tons  of  acid  before  it  is 
.•  it.      The  pot   has  to  be   sludged  out 
from  time  to  lime,  and  tiiis  means  a  loss  of  acid  ill  the  form 
of   iron  salt*.  \c,  to   from  4  to  .".  per  cent,  on   the  finished 
-•  of  the  pot  is  about  Go/.,  of  the   cover  10/., 
.work  setting  about  307.     One  cover  outlasts  tin 
four  pots.  and.  id'  cmrse.  the  old  pit  cm  he  sold  for  scrap, 
I  will  he  worth  from  10/.  to  1."./.     The  plant  requires  no 
costly   building  1 'tie    pace.      The  highest 

Strength  toil  can  be  produced,  and  the  most  impure  acid. 
can  be  dealt  with.  Acids  containing  matters  in  solution 
and  suspension  which  would  cause  considerable  trouble 
iu  other  plants  can  be  readily  treate  1  in  the  iron  pot. 
Enamelled  Iron. — In  1883,  William  West  of  I 
through  Mr.  W.  1'.  Thompson,  brought  forward  an  apparatus 
for     concentrating    sulph  oi     an     enamelled     or 

porcelain  lined  retort.  The  pro,'  --  was  to  be  a  continuous 
one.  1  am  not  in  a  position  ti  speak  about  the  success  of 
this,  as  ]  have  no  facts  before  mc.  Mr  Dyson  of  Man- 
chester has  recently  brought  out  another  form  of  apparatus 
having  enamelled  iron  as  its  material.  The  material 
employ,,  ial  manufacture.     The  plant  consists  of 

a  .cues  of  enamelled  iron   vessels   through  which   sulj 
--  s.  being  rendered  more  and  more  concent 
until  it  reaches  the  eu  1  of   the  scries,  where  it    passes  into  a 
suitable   cool   r.     Ace  •rding   to   particulars  supplied   to   m  • 
by  Mr  Dyson,  for  a  plant  producing  21    tons  per  week  of 
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prod  .  i .:  ton-  i  week,  is  about  ! I.      The  fuel 

i.   co  per  ton 

i 
_'  dnj  and  night      '  ■  cost 

of  wear  ale.  1 

speak.     As  iii  the  case  of  ili.    Webb  plant 

lb   e     glitter.    ;ue      |    I  I  ill)' 

-    Of    the    plant     is    i.   idilj 
Ite   and   ili;  t 
and  at  a  small  cost. 

/        /,       ■<   Furnace  System. —  In  ism    \|,   Kessler  of 

a    tor   the 
sulphuric 

acting  ou  large  or  i;reatl\  develo]  sulphuric 

•  its   maximum 

densityat  a  low  temperature.  The  tro  partments 
in   which   the  concentration    was   to   1 

made  of  an}  n  ithstand 
the  necessary  temperature. 
It  is   impossible  in  this   | 

interesting    suggestion.       I    can    enhj  tcribc    the 

..in-,  whit  h  consist:  of  two  ...ken 

of  a-  the  saturator,  which  a  luree   rectangular 

material  that  cannot    !  bj    the  hot 

conccntrati  ich  as   puiuit r  sandstone),  the  joints 

being    made   of   u    cement    als  material. 

The  trough  i.   divided  1>\  a  series  of  parellel  partitions  mi" 

compartments,  si f  which  receive  the  gases  which  arrive 

through  cast-iron   pipes,  which  gases  I  -   into  other 

passages  raising  or  grazing  the  layer  >■(  acid  which  occupies 
the  bottom  of  the  saturator  and  rising  into  the  upper 
portion  of  the  apparatus.  The  upper  portion  of  this 
arrangement  is  placed  either  directly  or  1  U  rally  above  the 
saturator,  from  which  it  receives  it-  gases  and  to  which 
it    sends   its   acid.     It   consists    of  a  horizontal 

compartments  placed  one  above  another  pierced  with 
openings  n  which  force  the  acid 

to  blow  strongly  upon  the  Liquid  or  to  furrow  it  across 
The  acid  proceeds  horizontally  in  a  si.  r  from  one 

wall  to  the  other,  where  it  meets  with  the  return  pipes,  which 
carry  it  doirn  to  the  lower  compartment  by  tin  arrangement 
somewhat  similar  to  ordinary  compar  ment  stills.  The 
upper  portion  of  the  appaiatus  maj  structed  entirely 

of  lead,  but  preferable,  if  pure  i  ssary,  of  I 

i  or  earthenware.     The  hot  gas*  ted  through 

the  apparatus  by  sonic  arrangement    prod  vacuum. 

The  fuel  used  is  small  coke  from  gasworks,  which  is  too  fine 
for  use  for  other  purposes.  The  consumption,  it  is  said, 
I  one  and  three-quarter  cut.  per  ton  of  acid 
coining  direct  from  the  chambers  at  52  I!.  This  consumption 
is  a  1  •  i  if  any  fuel  is  used  for  producing  a  vacuum. 

The  labour  with  a  special  sto\e.  in  which  the  coke  furnace 
receives  the  fuel  neces.arv  for  lit  hours'  work,  is  hardly 
an} thing.  The  apparatus  has  been  in  operation  for  two 
;  .ir.in  1,  and  a  further  apparatus,  it  is 
s  about  to  be  erected.  For  these  particulars  as  regards 
this  very  interesting  sj  stem  of  Kessler  s.  I  am  indebted  to  a 
paper  in  the  "Moniteur  Scientifique"  by  M.  Gerder. 
Before  closing  these  remarks  1  think  I  shou.d  do  well  to 
state  that  attention  has  been  called  in  the  Inspector's 
rep  >rt  on  alkali  works  to  what  appears  to  be  an  increased 
escape  of  gas  from  the  condensers  when  working  with 
continuous  other    than    platinum.        I     wish    in 

conclusion   to  acknowledge  the  kindn  -r-.W.bb, 

Levinstein,  and  Dyson  in  affording  me  opportunities  of 
viewing  their  plants. 

l)i- 

Mr.  M.  I..  DaVIES  said  that  the  be-t  method  of  rectifica- 
tion depended  upon  the  purpose  for  which  the  acid  was 
required;  that  determined  the  percentage  and  colour.  He 
was    speaking   without   experience  of  the   Kessler  oven, but 
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imagined   that  great   care  should  be  exercised,  or  the   acid 
would  become  1.     For  some  purposes  thai  would 

detriment. 
In  this  country  a  large  amount  of  rectified  vitriol  nsed 
cent. ;  in  America  it  was  almost  exclu- 
sively that  percentage.  With  regard  to  wear  and  tear,  he 
did  not  think  there  «.is  much  difficult;  with  any  process  in 
securing  95|  per  cent,  of  monohydnte,  but  the  moment  one 
attempted  to  get  beyond  that,  diffi  :ulties  arose  either  in  the 
construction  of  the  plait  or  in  the  consumption  of  fuel  and 
further,  there  was  a  considerable  reduction  of  the  ontput. 
In  some  experiments  be  found,  when  trying  to  make  97  per 
cent.  acid,  the  output  had  been  reduced  by  one-third. 

In  regard  to  the  form  or  system  employed,  he  was 
acquainted  with  must  of  the  platinum  stilN.  but  would 
favour  the  Faure  ami  Kessler  system  because  of  its  ready 
access  for  repair  and  also  because  of  the  small  amount  of 
•icid  it  held.  The  secret  of  concentration  to  his  mind  was 
to  have  a  small  depth  of  acid  in  any  still.  That  he  thought 
was  defeated  by  some  of  the  other  processes. 

As  to  comparison  between  glass  and  platinum,  he  could 
hardly  think  to  wdiieh  to  give  the  preference  for  ordinary- 
strengths,  but  for  very  high  strength?  glass  had  th-  advan- 
He  hail  had  some  experience  with  glass,  and  with 
regard  to  Chance's  had  a  fair  experiment  made  and  found 
that  he  got  results  agreeing  with  Messrs.  Chance's  figures 
in  output  and  consumption  of  coal  gas;  but  in  consequence 
of  the  high  price  of  gas  in  Liverpool,  the  cost  of  fuel 
was  much  heavier  than  with  slack  in  the  platinum 
installation. 

As  to  the  cost  of  material,  he  thought  that  his  experience 
would  hardly  agree  with  the  lecturer's  statement  that  Is. 
per  ton  would  cover  the  cost  of  glass. 

Mr.  Tvte  replied  that  from  recent  experience  Is.  covered 
wear  and  tear  of  the  plant  other  than  of  glass;  he  thought 
that  he  had  mentioned  that  the  glass  amounted  to  one  glass 
per  ISO  to  200  tons  of  finished  acid  ;  one  retort  cost  25s. 

Mr.  Da  vies,  continuing,  said  he  had  found  from  figures 
that  the  loss  of  material  over  12  months  in  platinum  was 
3s.  per  ton  finished  vitriol,  and  by  glass  5s.  Grf.,  which 
latter  was  accounted  for  by  the  heavy  breakages.  He  did 
not  wish  to  infer  that  this  was  due  to  the  poorness  of  the 
material.  They  had  it  very  well  cased  in,  but  each  time  a 
stoppage  was  made  by  the  breaking  of  a  retort,  the  others 
frequently  cracked  at  the  boiling  surface  owing  to  the 
admission  of  cold  air,  and  it  became  a  question  whether  it 
would  not  be  better  to  renew  the  whole  of  the  retorts  at 
once. 

In  regard  to  the  loss  of  platinum,  he  was  looking  over  an 
old  book  recently  and  fouud  that  in  ls75  when  platinum 
pans  were  brought  into  Liverpool  for  the  first  time,  several 
pans  showed  a  loss  of  about  only  0-3  grms.  per  ton;  fol- 
lowing it  down  to  the  present  time  he  found  a  gradual 
increase  and  it  appeared  to  him  that  the  quality  of  the 
metal  had  depreciated.  The  quicker  destruction  of  pans 
may  be  due  to  the  presence  of  iridium  and  other  members 
of  the  platinum  group,  which  would  render  the  metal  more 
brittle  and  its  elasticity  would  in  consequence  be  reduced, 
which  is  a  very  important  matter,  especially  when  using 
pans  of  40  ins.  diameter  and  upwards.  Occasionally  good 
results  were  yet  obtained,  for  instance,  he  found  in  1890  for 
a  matter  of  something  like  500  tons  the  loss  was  only  (J-.M4 
grms.  per  ton. 

He  had  tried  several  experiments  to  get  97  per  cent. 
monohydrute,  but  with  a  tremendous  loss  of  something  like 
20  grms.  of  platinum  per  ton.  It  was  not  only  the  finishing 
pan  that  suffi-red,  but  the  first  also,  which  usually  scarcely 
suffers  at  all.  (living  to  the  heavy  firing  and"  a  much 
reduced  feed,  the  vitriol  in  each  pan  became  of  the  same 
high  specific  gravity  and  that  accounted  for  the  para 
loss. 

Referring  to  the  consumption  of  fuel,  he  did  not  thic  k 
Mr.  Tate's  information  was  correct,  that  was  to  Fay,  he  did 
not  find  that  one  got  reliable  information  from  men 
working  comparative  experiments.  They  seemed  to  hai 
an  idea  that  the  latest  introduction  should  be  the  best, 
and  unless  one  was  very  careful  to  check  the  men.  the 
figures   obtained    were   apt  to   be  misleading.     Frcm    his 


own  experience  the  average  consumption  of  fuel  per  ton 
finished  rectified  95  per  cent,  acid,  which  included  concen- 
tration from  luu  to  I68c  Tw.,— was  about  5  cwts  of 
good  Lancashire  slack.  It  will  be  well  to  remember  the 
difference  between  Lancashire.  Staffordshire  and  Scotch 
varieties.  Some  of  the  coke  figures  he  thought  were  too 
high. 

Mr.  A.  E.  Fletcher  asked  Mr.  Tate  if  he  had 
examined  the  glass  which  was  commonlv  used.  It  struck 
hmi  as  strange  that  the  manufacturers  should  be  satisfied 
with  the  ordinary  soft  lead  glass.  In  every  case  he  had 
examined  the  glass  was  of  that  description.  "  There  was  no 
gnat  difficulty  in  getting  a  harder  glass.  Still,  as  far  as 
he  knew,  most  glasses  that  were  used  were  of  the  soft  glass 
type.  He  ha  1  often  expressed  surprise  that  there  was  not 
more  effort  to  get  the  hard  flint  glass,  which  would  be  less 
easily  attacked  by  acid,  more  able  to  resist  mechanical 
strain,  and  less  liable  to  crack  with  change  of  temperature. 
Did  Mr.  Tate  know  any  reason  why  that  glass  was  not 
used  ? 

Mr.  K.  F.  Carpenter  said  in  the  latter  part  of 
Mr.  Tate's  paper,  mention  had  been  made  of  the  work  of 
Inspectors  under  the  Alkali  Acts,  in  estimating  the  loss  of 
acid  during  rectifying.  He  had  had  many  of  these 
continuous  as  well  as  intermittent  processes  under  his 
purview,  hut  had  not  made  any  definite  quantitative  test  of 
the  acid  lost,  so  as  to  compare  the  one  tvpe  of  process  with 
the  other  in  this  respect;  such  a  compaVison  required  that 
the  speed  of  the  exit  flues  be  determined  by  the  anemo- 
meter, and  in  the  last  report  he  guarded  himself  from 
straining  the  results  of  "total  aeiditv  as  S<V'  tests  further 
than  they  «  ould  bear.  He  would  mention  one  danger  that 
some  of  the  continuous  processes  described  by  Mr  Tate 
appeared  to  him  to  be  under,  viz.,  those  "in  which  a 
comparatively  small  sinmict  of  lienor  was  in  process  at  one 
time,  surrounded  by  heated  brick  flues,  which  retained  a 
large  reserve  of  heat.  Firing  in  such  processes  was 
controlled  by  thermometric  indications,  and  the  run  of  acid 
and  the  firing  were  regulated  thereby.  With  slight 
alterations  of  run  or  of  heat  supply",  he  had  found 
conditions  established  which  led  to  a  very  considerable  loss 
of  acid  by  volatilisation  and  dissociation.  The  ther- 
mometers in  use  required  themselves  to  be  carefully  tested 
from  time  to  time,  else  the  same  losses  might  be  going  on 
when  the  man  in  charge  of  the  plant  might  deem  that  all 
was  going  on  right.  In  the  modified  Delplace  platinum 
plant  the  hydrometer  in  the  distillate  from  the  strong  pan 
or  retort  gave  immediate  indication  of  too  heavy  firing  and 
the  remedy  then  for  over-heating  was  equally  immediate  in, 
its  action.  , 

In  the  description  of  the  Kessler  process,  p.  36  of  the 
January  number  of  the  Journal,  it  was  suited  that  rectifica- 
tion to  66°  B.  could  be  attained  at  a  temperature  not 
exceeding  170°  C.  None  of  the  other  processes  mentioned 
by  Mr.  late  could  claim  that  the  process  finished  at  that 
low  temperature  :  and  as  regards  dissociation  loss  the 
superposed  "recuperator"  seemed  specially  adapted  for 
arresting  this  anhydride  if  volatilisation  took  place,  as  it 
mosl  probably  would  in  the  saturator  under  the  iufluence  of 
furl  gases  entering  and  bubbling  through  the  acid  at  500°  C. 
Mr.  Levinstein  had  shown  how  readily  the  anhydrous  acid 
was  absorbed  in  strong  acid  near  the  point  of  monohydrate 
such  as  would  he  found  in  the  lower  compartment  of  the 
recuperator.  Hut  whether  this  system  could  be  largely 
adopted  must  depend,  as  Mr.  Davie-  stated,  on  the  uses  to 
which  the  acid  was  to  he  subsequently  applied;  some 
customers  requiring  the  acid  to  be  perfectly  bright  and 
i  Irs-,  tic  thought  it  would  not  do  to  claim  too  much 
for  the  method  of  rectifying  in  cast  iron  as  regards  the 
highest  strengths,  however  useful  it  might  be  tor  works 
requiring  acid  of  95  to  95|  per  cent.  It  had  been  found 
that  in  attempting  by  continued  firing  to  get  a  higher 
strength  that  the  loss  by  volatilisation  and  dissociationwas 
er  than  the  concentration,  so  that  the  acid  in  the  pan 
actually  became  weaker,  as  he  had  stated  in  the  last  report  ; 
i In-  did  not  seem  to  be  the  case  with  platinum,  though  the 
action  on  the  platinum  certainly  increased  then  very  rapidly 
indeed 
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whereas    the    electrolytic    mi  thud   yielded 
solution  : — 


6i)  ce.  pave  :— 


i 
(2.)     ..    li 


-«tccoectcg=  — 


It    will    he    seen    that    the    results    of    each 

.    that  the   results  of  the  two 
which  ou^'lit  to  have  been  alike,  differ  from  eachotl 
the  results  of  the  carbonate  method  are   all  of  them  much 
lower  than  those  obtained  by  the  electrolytic  method. 

In  consequence  of  these  conflicting  results  the  electrolytic, 
methods  were  more  fully  investigated,  and  were  found  to 
give  identical  results  whatever  modification  was  ma.'e  in  the 
solvent. 
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lining   7    grms.  of  crystallised 
*ulp'  •  :iium  in  two  litres  of  water  was  employed 

for  thes  •  and  the  following  experiments  :— 

rsoLTiic  Method. 

S        nt—  In  50  CC  found.    Gnus.  1. 1.     Mean. 

„-,.,  <  0  0,06 

•  i  SO (1.1  "":■;;,- 

1-0766  •     '' ,,J 
Ammonium  oxalate 1.    0"07711 - .,, 

The   same   solution   yielded  by    liose's  method  in  50  cc. 

-.  1   ms.  t'ds,  corresponding  to  0-0764  grms.  Cd. 
By  the  carbonate  method  very  inconsistent  results   were 
obiaiued.     50  cc.  of  the  solution  yielded  :  — 

-      trills.  CdO. 

S23 

S03 

"•"771 

The  absolute  consistency  of  the  results  obtained  by  the 
electrolytic  method  justifies  their  adoption  as  normal  result-. 

I  next  endeavoured  to  find  the  causes  of  error  of  the 
carbonate  method.  The  most  obvious  source  of  error  might 
be  expected  to  be  found  in  the  comparative  ease  with  which 
ilium  oxide  is  reduced  to  the  metallic  state,  and  then 
volatilised,  particularly  that  part  of  the  oxide  which,  still 
adhering  to  the  filter-paper,  is  ignited  in  contact  with  it  in 
the  platinum  spiral.  An  addition  of  ammonia  nitrate  to 
the  filter  paper  failed  to  improve  the  results. 

I  then  tried  the  following  modification  of  the  carbonate 
process.  The  first  precipitate  of  cadmium  carbonate  wa- 
ived in  pure  nitric  acid,  and  the  solution  evaporated  to 
dryness  on  a  water-bath  in  a  large  porcelain  crucible 
(previously  tared).  The  cadmium  nitrate,  which  formed  a 
white  cake  at  the  bottom  of  the  crucible,  was  gently  heated 
and  thus  converted  into  oxide. 

The  oxide  obtained  by  this  ignition  of  the  nitrate  formed 
a  perfectly  compact  black  film,  adhering  to  the  crucible, 
from  which  it  could  only  be  removed  by  solution  in  acids, 
whilst  the  oxide  obtained  by  ignition  of  the  carbonate  was 
a  red-brown  earthy  powder. 

The  following  results  were  obtained  by  this  method  : — 

In  50  cc.  of  the  solution  used  for  the  previous  experi- 
ments (N'o.  2  solution)  were  found  : 

1    0'0870  grms.  CIO  =  0"0761  ?rms.  Cd. 
-   "      ,.        ..       =  0-0759      „       „ 

These  results  agree  fairly  with  those  obtained  by  electro- 
deposition,  but  the  agreement  is  more  apparent  than  real, 
for  the  cadmium  oxide  was  found  to  contain  a  small  but 
quite  appreciable  quantity  of  sulphate.  The  reagents 
employed  were  quite  pure,  so  that  the  sulphate  must  be  due 
to  the  precipitation  of  a  small  quantity  of  basic  sulphate 
with  the  original  carbonate. 

This  error  might  be  obviated  or  diminished  by  repeated 
solution  and  precipitation,  but  the  method  loses  much  of  its 
simplicity.  Whatever  other  faults  the  original  method  with 
sodium  carbonate  may  have,  it  is  a  curious  fact  that  the  oxide 
obtained  by  the  ignition  of  the  carbonate  does  not  contain 
any    cadmium  sulphate.     Since   the  precipitated   cadmium 

■  mate  mast  Lave  contained  sulphate,  this  can  only 
explained  by  dissociation  of  the  sulphate  during  the  igni- 
tion of  the  carbonate,  which  does  not  take  place  during  the 
ignition  of  the  nitrate.  Considering  the  great  difference 
in  the  physical  properties  of  the  two  oxides,  such  a  differ- 
ence in  their  chemical  behaviour  is  quite  conceivable. 

The  following  modification  of  the  process  was  next 
tried:  — 

The  cadmium  was  precipitated  as  carbonate  washed  and 
dried.  As  mnch  as  ].' .--il,le  of  this  precipitate  was  scraped 
into  a  weighed  crucible  and  converted  into  oxide  by  gentle 
ignition.  The  oxide  was  free  from  sulphate.  This  was 
weighed  by  itself  in). 

The  filter  paper  was  treated  with  pure  nitric  acid  and  the 
resulting  solution  and  rinsings  brought  into  a  large  porcelain 
crucible  and  evaporated  to  dryness.  The  dry  nitrate  was 
gently  heated   and    the    oxide    weighed    (6).      The   oxide 


obtained  in  this  way  probably  contained  some  sulphate,  but 
the  amount  of  oxide  is  so  small  a  portion   of  that  obtained 
under  («)  that  the  error  ciunot  be  appreciable. 
The  following  results  were  thus  obtained:- 

50  cc.  of  solution  Xo.  2  yielded — 


i:,te        Filter  (8).      snma  +  b-- 


Cadmiuin. 


0-0209  0-033S  =       0-073.3  grms 

0-0846  0  9831   =        0"0727      „ 

0-0231  0-0330  =       0-0731      .. 


It  will  be  seen  that  the  results  are  still  too  low.  If, 
however,  the  precipitate  («)  is  considered  to  be  Cd.U 
instead  of  CdO,  and  the  results  be  calculated  on  this 
assumption,  they  will  be  found  to  be  correct  and  to  agree 
with  the  results  obtained  by  electrolysis.  This  fact  led  to 
the  final  modification,  consisting  in  heating  the  oxide  («) 
in  a  stream  of  oxygen  until  no  further  increase  in  weight 
takes  place  (maximum  weight  (c)). 

The  above  precipitates  (<i)  heated  in  a  current  of  oxygen 
to  constant  weight  finally  furnished  the  following  results:  — 


—                 G. 

(6)                  G+b,                  C.I. 

(1) 

- 

0-0606 
00525 

0-0037 

0-0209 
0-0316 
0-02  SI 

0'0S7;  = 
0-0571   = 

0-0SGS  = 

i)  ■  u7i>5  grins. 

1      „ 
0-0760      „ 

These  result-  are  identical  with  those  obtained  above  by 
the  electrolytic  methods  ami  by  Hose's  method. 

The  method  to  be  recommended  is  the  following:  — 

Precipitate  the  cadmium  as  carbonate  with  -odium  car- 
bonate, filter,  wash  and  dry.  Detach  as  much  as  possible 
of  the  precipitate  from  the  filter,  and  heat  it  in  a  porcelain 
crucible  in  a  stream  of  oxygen.  Heat  gently  at  first, 
gradually  raise  the  temperature,  but  never  use  a  blast. 
Dissolve  the  small  quantity  of  precipitate  remaining  on  the 
filter  in  nitric  acid,  evaporate  to  dryness  and  convert  into 
oxide  by  gently  heating.     Weigh  this  oxide  by  itself. 

It  .s  probable  that  a  current  of  air  might  replace  the 
oxygen,  but  I  have  not  made  the  experiment. 

\Vith  respect  to  the  other  methods  I  will  add  but  few 
words. 

Rosi  's  method  gave  good  results,  but  I  found  it  too 
tedious  for  general  use.  It  is  important  to  remember  the 
two  allotropic  forms  of  cadmium  sulphide  as  regards  ease 
of  manipulation.  If  the  precipitation  with  H..S  takes 
place  in  dilate  acid  solution  the  precipitate  is  yellow,  very 
fine  and  consequently  ililti i-ult  to  wa-h.  If  the  cadmium  is 
precipitated  from  a  concentrated  acid  solution  the  sulphide 
is  reddish  brown,  very  dense,  and  easy  to  work  with. 

I  also  made  an  attempt  to  adapt  VollhartFs  method  for 
the  estimation  of  zinc  to  the  estimation  of  cadmium. 
Vollhard's  method  consists  in  evaporating  the  solution  of 
zinc  chloride  to  dryness  in  a  platinum  di-h,  mixing  it  with 
pure  mercuric  oxide  and  a  little  water,  evaporating  again 
and  then  gently  heating.  Mercuric  chloride  and  the  excess 
of  mercuric  oxide  volatilise  and  zinc  oxide  remains 
behind.  Whilst  the  method  i-  satisfactory  for  zinc  it  has 
not  proved  useful  for  cadmium.  Cadmium  chloride  is  so 
volatile  that  it  escapes  with  the  mercuric  chloride,  and  the 
results  are  much  too  low.      When  cadmium  nitrate  was  used 

the    presei f    sulphate    seriously   interfered    with    the 

accuracy  and  the  method  was  more  complicated  owing  to 
introduction  of  extra  reagent-  and  manipulations. 

Of  all  the  methods  examined,  preference  must  un- 
doubtedly be  given  to  the  electrolytic  methods  for  their 
simplicity,  cleanliness,  and  accuracy.  What  I  have  said 
above  sufficiently  describes  the  method.  Cadmium  does  not 
oxidise,  and  with  a  moderate  amount  of  care  very  satis- 
factory results  can  be  obtained.  The  chief  precautions  are 
to  use  dilute  solutions  and  weak  currents.     Of  the  three 
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■olveuts  enumerated    I    prefer  tho   n«o    of   dilute 

aulphurio  acid,  heenuse  il  yields  accurate  n  sul 

poisonous  fuinei  and   does    uol   require  the  regulation  ol 

temperature. 

Quito  apart  from  tho  interest  which  the  observations  on 
the  oxide  of  cadmium  possess  with  respect   in  the  quonti- 

latiou  of  the   metal,  the)  raise  the   qui 
to  the  composition  of  the  oxide  obtained  bj  the  ignition 
of  the  carbonate. 

ence  of  an  oxide  of  tho  composition  CdgO  has 
loubtful.     The  facts  I  have  communi- 
cated above  seem  greatly    to  strengthen  the  case  fur  its 

rha  oxide  obtained  by  ignition  of  the  carbonate  of 
.  odmium  is  a  dark  brown  powder.  By  oxidation  in  a 
current  of  oxygen  a~  described   il   still  retains   its 

i  form.     Prolonged  heating  with  an  ordinary  flame, 

ifter  discontinuing  the  stream   oi  oxygen,  does   not 

.  1 1 v  change.     Winn  heated  with  the  blast  a  gradual 

impanied   by   a   gradual 

ohange  from  the  brown   modification   t.>   the  black.     The 

jlit    thus  incurred  bears,  however,   00  definite 

relation  to  the  original  •» < ■  i n 1 1 1  of  the  oxide,  and  cannot  be 

cunip.  by  again  heating   in  a  current  of  oxygen. 

Indeed,  the  toss  subsequently  is   -  1  great  that  it  cannot  be 

otherwise  accounted  for  than  by  volatilisation  of  cadmium. 

The   comparative  ease    with    which   the   original    oxide 

more   fol    its    In  in  :;  an    oxide  ('<!.< ) 

mere  mixture  of  the  normal  oxide  Cd(  1  with  metallic 

cadmium,  since  mel  I      im  is  very  difficult  to  oxidise. 


The  loss  incurred  on  hi  a  ting  the  normal  oxid r  the  blast 

appears  to  be  due  not   i"  a  reduction  t"  Cd^O,  but  to  the 
direct  folatilisal  »f  the  oxide  as 


■■».' ».X)>»— 


SUGAB   BEETROOT  GROWING    EXPERIMENTS  IN 
ENGLAND,  SCOTLAND,    LND  IRELAND  IN    1- 

nv  0.  -1  11  li  r  sohmbb,  in. n. 

I  Abstract.) 

Tiif.  author  has  continued  his  experiments  on   the  growth 

of    sugar  beetroot    for   the   fifth   1 51  1  ir.     (This 

Journal,    1890     I  1891,  318;    aud    1893,  233.)     The 

results,  of  which  the  following  i<  n   summai  tailed 

in"Sugar,"  1894,  VI.,  pp.  13 — 47.  Thny  again  give  most 
satisfactory  proofs  of  the  possibility  of  successfully  raising 
n  larger  crop  of  good  rich  quality  roots  in  this  country, 
corroborate  the  fact  that  both  our  soil  and  climate  are 
favourable  to  the  growth  of  sugar  bei  troots  The  rerall 
iso",  slum  i]iat,  despite  the  large  size  of  the  roots  obtained 
in  England,  the  purity  coefficient  is  wonderfully  good,  and 
that  the  percentage  of  sugar  per  acre  is  larger  than  that 
recorded  by  Mr.  Licbt  for  Germany.  The  Scotch  roots  also 
show  a  high  purity  coefficient. 


Si  MM  v  1:1     RESULTS    01     1  ill:    EXPERIMENTAL    CtJLTIVATIOS    OF    SUGAR    BeETR -    l\    ENGLAND,    SCOTLAND,   A  NO 

Ireland  in  thk  year  1893. 


Scotland. 


Number  o(  experiments 

s'hl  of  entire  plant  in  irnus 

n  grms 

Quantity  of!  1  parts  of  tbe  juice  

Quantity  of  roots  withonl                 wn  per  acre  in  tons 
:i  i.v  of  sugar  per  acre  


Ireland. 


Erratum. 


THE  MANUFACTURE  OF  STRAW  CELLULOSE. 

BT    JAMES    BEVERIDGE. 

The  following  table  was  accidentally  omitted  (this  Journal,  1894,  101—  108). 

Yield,  kic.  ob  Air-Dry  Pulp  proh  Straw  by  Soda-Process. — From  Manufacturing  Practice. 

W  Roth.     Papier  Zeitung,  No.  75,  1890. 


situation  of  Works. 


Kilos,  of  Straw  r 

aquired 

1,000  Kilos, 
of  Straw 

1O0  Parts  of  Air-dry  Pulp  required 

-     1  Ish. 

Lime. 

Bleach. 

Yielded 

Soda  Ash. 

Lime. 

Bleach. 

Kilos. 

Kilos. 
180 

Kilos. 
105 

Kilos. 
ISO 

PerCent.         Per  Cent.         Per  Cent. 
50-0                  S5J                  2V3 

■22:. 

160 

70 

400 

5625                WO 

210 

150 

85 

«5 

55-1 

S44                  19-5 

200 

160 

173 

500 

40-0 

S2-0 

35-0 

Germany. 

Austria 

SilXOIlV 

Bohemia 
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THE  SAMPLING  OF  MATERIALS. 

BY    I.  .    A.j:.-.M  ,     ETC. 

Evebtone  who  ti  1   with  the  chemical  industries 

appreciates  the  importance  of  sampling.  The  selection  of 
a  small  but  truly  representative  portion  maybe  regarded 
as  the  first  step  in  determining  the  composition  of  a  large 
quantity  of  material. 

To  obtain  a  sample  by  hand  necessitates  much  time, 
labour,  and  care.  Consequently  it  is  not  surprising  that 
the  portion  obtained  is  frequently  inaccurate  and  non- 
representative.  It  is  to  be  regretted  that  the  word  sample 
is  often  used  in  a  loose  manner  as  a  general  term  for  a  small 
poition  of  material.  It  would  avoid  confusion  if  its  use 
restricted  to  such  small  portions  as  arc  truly  representative 
bulk. 

It  is  generally  acknowledged  by  chemists  that  makiDg 
every  allowance  for  different  methods  of  analysis,  the 
differences    in    :.  more    often    due    to    defective 

sampling  than  to  subsequent  in  manipulation. 

A  complete  investigation  of  the  theory  and  practice  of 
sampling  is  beyond  the  scope  of  this  paper,  but  we  may 
briefly  examine  the  principles  affecting  the  selection  of  a 
small  true  aver  Q   from  a  large   hulk   of  material. 

It  is  scarcely  necessary  to  state  that  all  solid  materials 
which  have  to  be  sampled  be   crashed  or 

obtained  in  a  more  or  les-  granular  form.  The  degree  of 
fineness  of  the  material  before  taking  the  first  sample  is 
important.  If  the  bulk  is  very  large,  say  a  cargo  of 
phosphates  or  pyrites,  the  pieces  may  be  proportionately 
large,  provided  that   the  first  san  ted  is  of  fair  size, 

say  from  2  to  Hi  per  cent,  of  the  whole  according  to  the 
material,  but  before  further  reducing  the  weight  of  the 
sample  the  size  of  the  pieces  must  he  reduced  upon  the 
basis  that  there  must  be  a  certain  minimum  number  of 
particles  in  a  sample,  below  which  it  is  unsafe  to  go  if 
the  representative  character  of  the  sample  is  not  to  be 
endangered.  What  this  minimum  number  is,  must  be 
determined  experimentally  for  each  class  of  materials.  As 
an  illustration  of  this  principle,  assume  that  there  are  50 
bricks  of  a  material  designated  by  A,  25  of  another  material 
B,  15  of  C,  and  10  of  D.  Dividing  these  numbers  by  their 
greatest  common  measure,  namely,  5,  there  would  be  10  of  A, 
5  of  B,  3  of  C,  2  of  D.  These  bricks,  if  taken  together,  would 
be  a  representative  sample  of  the  original  lot,  and  would 
be  one-fifth  of  its  weight.     To  attempt  to  reduce  the   bulk 


of  the  sample  below  this  point  without  sub-dividing  the 
pieces  would  clearly  result  in  destroying  the  sample.  This 
also  illustrates  the  difficulty  of  properly  sampling  a  large 
bulk  of  waste  material  containing  only  a  few  particles  of 
value.  As,  for  example,  in  the  case  of  some  gold  ores,  con- 
si-ting  of  a  large  amount  of  barren  quartz  containing  a  few 
small  nuggets  or  specks  of  metal.  In  such  a  case  it  is 
imperative  to  crush  it  all  very  tine  and  sift  out  any  flattened" 
nuggets  that  will  not  crush.  The  sifted  material  may  then 
be  sampled  and  the  coarse  residue  reported  separately. 

The  thoroughness  of  the  mixing  of  the  bulk  is  very 
important.  If  the  mixing  is  perfect,  then  auy  small  portion 
taken  at  random  would  be  representative ;  in  fact,  this  would 
be  the  test  of  the  perfection  of  the  mixing.  If  materials 
were  well  mixed  sampling  would  be  greatly  simplified,  but 
this  is  seldom  the  case.  Generally  the  composition  of 
materials  is  far  from  uniform  throughout  the  bulk,  and  itr 
some  cases,  owing  to  the  differences  in  the  size  and  specific 
gravity  of  the  various  constituents,  there  is  a  great  tendency 
for  them  to  separate,  the  fine  and  heavy  material  going  to 
the  bottom. 

To  obtain  a  fair  sample  of  a  heap  of  material  it  is  neces- 
sary to  take  some  cf  the  richest,  some  of  the  poorest,  and 
some  of  all  the  intermediate  values  of  parts,  and  these,  too, 
in  the  same  proportion  as  that  in  which  they  occur  in  the 
bulk.  Thus,  if  there  are  twice  as  many  rich  pieces  as  poor 
ones  in  the  bulk,  there  must  be  twice  as  many  in  the  sample, 
and  so  for  the  other  different  values  of  pieces.  The 
difference  in  the  size  of  the  pieces  is  also  an  important 
factor,  as  the  fine  material  is  almost  invariably  different  in 
value  to  the  coarse  ;  sometimes  one  is  richer,  and  sometimes 
the  other  ;  hence  it  is  also  necessary  in  selecting  a  sample 
to  have  the  fine  and  the  coarse  in  the  same  proportion  as 
in  the  bulk. 

From  this  it  will  be  now  clear,  even  to  those  previously 
unfamiliar  with  the  rigid  requirements  of  exact  sampling, 
that  the  work,  if  done  by  hand,  demands  great  care  and 
conscientious  judgment,  besides  considerable  time  and 
labour. 

So  much  for  the  theory  of  sampling. 
Assuming  that  the  material,  whatever  it  may  be,  has  been 
crushed,  and  that  it   has  been  decided  what  percentage  of  it 
to  take-  as  a  sample,  the  next  question  is  how  best  to  take  the 
percentage  osure  getting  a  fair   proportion  of  all 

the   va  and   qualities  of  the  particles   making  up 

the  hulk  ? 

This  brings  us  to  the  practice  of  sampling. 
It  would  be  well   first  to  consider  the  methods  of  hand 
sampling,  then  the  question  of  machine   sampling  (which 
will  be  illustrated  by  a  practical  demonstration),  and  finally 
will  be  disci  neral  considerations  relative  to  the 

most  efficient  and  economical  manner  of  dealing  with  large 
bulks,  referring  particularly  to  chemical  manures  and 
fertilisers. 

In  hand-sampling  a  cargo  or  large  heap  it  is  customary 
to  take  portions  from  all  over  the  exposed  parts.  Some- 
times the  sampler  in  dealing  with  the  cargo  will  wait  until 
it  is  half  discharged  before  making  a  selection  in  order  to 
have  a  larger  poition  of  the  heart  of  the  material  exposed. 

The  sampler  must  exercise  care  and  judgment  to  take  the 
coarse  and  fine  parts  in  the  correct  proportions,   and  it   is 
tless   in  the   exercise  of  this  discretion   that  mistakes 
will  occur. 

Sometimes  a  sample  car  load  is  made  up  by  taking,  say 
one  bag  or  one  bucketful  in  fifty,  but  however  the  first 
sample  may  be  selected  the  subsequent  treatment  of  it  to 
obtain  the  final  sample  is  much  the  same.  If  the  original 
material  is  course  the  first  sample  must  be  crushed  fiuer 
and  then  carefully  mixed  and  quartered  on  a  clean  and  dry 
floor.  The  best  method  of  band-mixing  appears  to_  be  to 
build  up  a  cone  by  carefully  placing  each  spadeful  of 
material  exactly  upon  the  centre  of  the  first  spadeful,  thus 
causing  the  constituents  of  each  spade  to  flow  down  all 
sides  of  the  cone.  When  the  cone  is  completed  it  is 
carefully  levelled  down  into  a  flat,  circular  layer  a  few 
inches  "thick,  and  across  this  two  lines  are  drawn  at  right 
angles  to  divide  up  the  circle  into  four  equal  segments. 
Two  opposite  segments  are  then  shovelled  out  and  built  up 
into  a   smaller  cone,  which  is  treated  in  precisely  the  same 
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nd  quartering 

[her  crushing  Li   repented   until  Ihe 

en  go  <l 

nl  time  and  labour 

i  of  reducing  tn  '  he  »rs' 

,11  over  the  m  itenal, 

I 

torn, 

matte, 

igular  flat 

ild  be  From 

opened   by  shovelling 

of  it.  the 

it  being  thrown  upon  the  rest.     From 

is  ..i"  the  pile  thus  obta 

lion  bj  "  rising  "  the  shovel  from  bottom  to 

quantity  thus   removed  being  aboul   10  per 

■ 

crushing  this  sample  finer  it  is  formed  into  a  smaller 
turned   over  two  or  three 
.  then  channclli  d  and  sampled  as  ln-fore. 

the  general  regulations 

fertilisers  and  foodstuffs  which  have 

>j  the  Board  of  Agriculture.      Clause  13  of 

these  regulatio  rtain  minimum  number  of 

b    taken  as  a  first  sample 
ding  ten    hundredweight    up    to 
quai  ding  five  tons.     In  tte  former  case  it  is  two, 

and  in  the  latter  ten. 

ie  or  weight  of  the  bags  oi  is  not  stated. 

feut    if    tbej     were    unusually    small    the    sampler  would 

probably  I  er  number  of  them,     [t  would  perhaps 

tn-  s  for  certain  percentages  of  the  weight  of 

ry  to  be  taken  as  a  first    sample.     In  clause 

15,  which  refers  to  the  sampling  of  hulks,  no  figures  are 

given  as  a  guide  to  the  sice  of  the  tir-t  sample,  nor  is  any 

particular  mode  of  seleetion  specified  ;  the  whole  bulk  may 

or  may  not  be  turned  over.      If  it  is  not  turned  over  and  the 

♦irst  sample  i-   made   up  of  outside  portions  only,  the  result 

can  scarcely  be  regarded  as  satisfactory.     To  avoid  great 

vpaneies  between    the    sampling   of   various  persons   it 

might  be  well   to  Bpecify  a  certain  minimum  percentage  of 

Sulk  to  be  taken   for  the   first  sample,  and  also  that  the 

bulk  be  turned   over  and  portions  taken   before   and  after 

turning  over  ;  or  that    the   method  as   described   above  for 

ipted. 

The  method  of  reducing  the   first  sample  to  convenient 

■  1  in  clause    14,   is   a  very  old  method  and  on 

reading  tl  itions  the  author  was  somewhat 

surprised  that  such  an  old  method  had  not  been  superseded. 

It  is  certainly  simple,  but,  like  all  methods  of  hand-sampling, 

something   is   left    to  the  personal    equation,   and   this    is 

it    it  is  desirable   to  avoid  if  the  results  obtained 

by  different  persons  are  to  agree. 

Another  drawbaek  to  this  method  is  that  the  material  is 
exposed  for  a  much  longer  time — see  clause  22 — than  is 
necessary.  There  is  thus  a  risk  of  alteration  in  the  com- 
position of  the  material,  and  the  representative  character  of 
the  sample  may  be  lost. 

The  disadvantages  of  hand-sampling  have  given  birth  to 
ral  mechanical  contrivances  which  have  been  designed 
to  save  labour  and  time  and  to  ensure  a  greater  degree  of 
accuracy  than  the  average  of  hand  work. 

Mechanic. d  sampling  is  based  upon  the  idea  of  inter- 
ting  or  cutting  out  a  portion  of  a  stream  of  material. 
This  may  be  done  either  by  taking  part  of  the  stream  con- 
tinuously or  the  whole  stream  intermittently. 

Befor  ng  the   various    systems    of   machine   or 

automatic  sampling  which  are  illustrated  in  the  diagram,  it 
is  well  t.i  consider  what  are  the  essential  conditions  to  be 
fulfilled  by  an  efficient  sampling  appliance. 

Firstly,  it  must  select  with  certainty  and  precision  a 
truly  representative  portion  from  the  material  that  is  passed 
through  it,  independently  of  the  differences  of  the  size  and 


It  must  nls 

lodgement    of    n  lided.      Th< 
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groove  of  material   continuously  from  a  solid  stream,  but, 
owing  to  the   irregular   composition  of  the  stream  and   the 
segregation  of  fine  and   coarse  material  in  different   parts, 
the  sampling  proved    unsatisfactory.     This  result  led    some 
people  to  conclude  that   the   only  way    to   secure   accuracy 
was   by  intercepting  the   whole   stream  for  a  part  of  the 
time.      Several   machines   were   designed   to  this   end.  but 
only  in  one  case  apparently  was  the  result  secured. 
explains  the  action  of  several   machines,  the  essential    p  irt 
of     which    consists     in     a    reversible    deflecting    plate    for 
diverting    the   stream    intermittently.     It    is    seen    that    as 
the   time   occupied    in    reversing    the   deflecting   plate    is 
appreciable,  more  of  one  side  of  the  stream   is  intercepted 
than  of  the  other,  and  as  the  two  sides  of   the    stream   are 
unlikely  to  be  of    equal    quality  the  seleetion    is  tl 
partial.     In  the  device  whose  action  is  illustrated  i; 
the   last-named   defect    is   eliminated,  for  the  cutting  is  not 
made   by  a   reversible   plate,  but   by  a  revolving 
compartment  whieh  passes  periodically  through!  the  stream. 
The  portions   of   material   thus  selected    fall  immei 
and    consequently  in   a   pulsating  stream,   on 
apportioner    similar  t»    the    former,  but  in    the 

opposite  direction   and  at   three  times    tl 
second  apportioner  operated  is  stream  it 

would  make  three  actual  cuts  for  each  <    -  inner; 

the  stream  is  pulsating,  or  intermittent 
5  cured,  and  some  of  the  cuts  can  only  be  rej 
as  theoretical   and  never  actually   take   place.     The 
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observations  apply  to  the  third  apportioned  which 
revolves  in  the  original  direction,  but  at  Dine  times  the 
speed. 

The  net  result  is  that  the  ultimate  sample  is  made  up  of 
small  portions  of  the  original  stream,  which  occur  widely 
apart,  and  between  which  a  large  portion  of  material  of 
unknown  composition  is  discarded.  Another  drawback  to 
this  machine  is  the  lodgement  of  material  in  difficultly 
accessible  places,  for  the  removal  of  n  hich  a  strong  jet  of  air 
or  water  is  necessary.  Thus,  there  is  a  danger  of  contamina- 
tion between  different  parcels  of  material.  It  is  also  found 
that  the  machine  does  not  work  with  such  precision  as  will 
enable  a  definitely  required  percentage  to  be  cut  out  with 
accuracy,  the  variations  above  or  below  the  correct  weigh: 
amounting  frequently  to  60  or  70  per  cent. 

All  the  machines  described  above  are  of  American  origin, 
but  the  nest  one  is  English. 

Fig.  5  represents  the  essential  features  and  modus 
operandi  of  a  sampling  machine  used  by  the  author. 
The  upper  part  of  the  figure  represents  the  nozzle  of  a 
rotating  hopper  which  receives  the  material.  This  delivers 
a  solid  rotating  stream  of  material  at  A.  which  is  imme- 
diately split  upon  the  point  of  the  cone  D,  thus  becoming 
a  hollow  rotating  cylinder  of  falling  material.  From  this 
annular  rotating  stream  two  or  more  samples  are  cut 
continuously  by  means  of  segmentally-shaped  spouts,  which 
pass  completely  through  the  stream.  The  effect  of  the 
rotation  of  the  stream  of  material  is  to  make  each  spout 
cut  out  a  helical  path  such  as  shown,  and  if  two  spouts 
are  used,  as  is  commonly  the  case,  a  double  helix  results. 
Each  of  the  cuts  is  clearly  quite  independent  of  the  other. 

Fig.  6. 


The  edges  of  the  segments  are  made  truly  radial,  as  shown 
in  the  plan,  which  represents  a  section  on  the  line  B  C.  It  will 
be  clear  that  the  percentage  of  material  removed  by  each 
spout  depends  simply  upon  the  angle  between  the  "spout 
edges  ;  that  is,  if  lu  per  cent,  is  required  the  angle  must  be 
3GJ,  or  10  per  cent,  of  the  circle;  and  for  5  per  cent.  18°, 
and  so  on.  It  is  found  by  actual  experiments  that  if  the 
spout  edges  are  made  to  these  angles,  the  weights  of  each 
of  the  samples  cut  out  agrees  with  the  calculated  percentage 
with  remarkable  accuracy.  There  is  no  appreciable  dif- 
ference indicated  by  an  ordinary  pair  of  scales  between 
either  of  the  samples  and  the  theoretical  percentage, 
although  the  variation  in  the  sizes  and  weights  of  the  pieces 
of  material  in  the  bulk  may  be  great.  As  a  further  test  of  the 
precision  of  the  apparatus,  if  the  differently  sized  constituents 
of  each  of  the  duplicate  samples  are  separated  bv  sieves,  it 
is  found  that  there  is  the  same  percentage  of  the  various  sizes 
in  each  sample  as  in  the  bulk.  Thus,  for  example,  if  the 
original  material  contains  20  per  cent,  of  sand,  50  per  cent, 
of  wheat,  and  30  per  cent,  of  peas,  then  each  of  the  samples 
will  contain  20  per  cent,  of  sand,  50  per  cent,  of  wheat,  and 
30  per  cent,  of  peas.  It  would  be  practically  impossible  to 
sample  such  a  material  by  hand,  owing  to  the  unmixability 
of  the  constituents,  but  this  creates  no  difficulty  in  machine- 
sampling. 

Fig.  6  represents  an  external  view  of  the  machine,  with 
the  sample  boxes  removed.  The  rotating  hopper  runs  upon 
a  ball  bearing,  which  is  supported  on  three  stout  columns. 
The  turning  of  the  hopper  may  be  effected  by  either  hand 
or  power,  acting  through  the  bevel  wheels  shown.  Above 
the  hopper  is   a  stationary  guard  ring  upon  which  may  be 

Fig.  7. 
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supported  a  feeding  platform  or  supplementary  storage 
hopper.  In  the  centre  will  he  seen  the  cone  upon  which  the 
stream  of  material  splits.  The  segmental  cutting  spouts  art- 
hidden  from  view,  but  the  delivery  ends  of  the  spouts  appeal 
as  projections  upon  each  side  of  the  centre  column.  The  bulk 
of  the  material,  after  the  samples  have  been  taken,  passes 
down  through  the  column  on  to  a  lower  floor  or  into  a 
waggon.    In  each  machine  there  are  two  sets  of  spouts,  one  set 


taking  duplicates  of  10  percent,  each,  aDd  the  other  duplicates 
of  5  per  cent.  each.  Only  one  set  is  in  operation  at  once,  but 
it  is  contrived  that  the  change  from  one  set  to  the  other  can 
be  made  almost  instantaneously  by  moving  a  lever.  When 
5  per  cent,  or  10  per  cent,  is  too  large  a  quantity  for  a 
sample,  it  is  again  passed  through  the  machine,  or  it  may 
pass  through  a  smaller  machine  placed  lower  down.  In 
some  cases,  where  the  material  is  fine  and  fairly  uniform,  a 
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i  at  i 
and  it  ilii-  sample  i-  again  passed  through,  ■  reduction  in 

ime  ol    i to    i  iplished    by    tha    two 

ratioui.      This    ■  ritb   the   tailings 

i 
il  lined  it  usoall)  happens  that 
wish  tu  h  i>>    n   p  irtion  of  il   for  »(  , 
.  thus  ill,-  sample  may  be  divided  into  three  parts, 
mother  for  the  Beller,  and  a  third 
i   tin-   district   analyst.     Sometimes  six  or  more  distinct 
ranted,  and,  in  order  that  the  results  of   the 
m.i\  agree,  it  is  clearlj  essential 
that  all  ll  should  1»    identical     thai  each  should 

lun  ire  "i   the  fine  and  thi  coarse,  the  rich  and 

tin'  poor,  the  heavy  and  the  light  particles. 

plisb  this,   the    «l i \  i<  1.  r   shown   in   lection   in 

I   .    7  ha-  been  prepared.     It  is  identical  in  principle  with 

i  i  thai  is,  the  material  is  formed  into  ;i  rotating 

utm  bj  means  ol  a  rotating  hoppet  and  com 

instead  of  only  taking  two  samples  and  discarding  the 

of  the  material,  tli>'  whole  of  the  stream  is  divided  into  six 

of  the  dividing  cup  D,  which  is  made 

with  six  eqnal  segments,  delivering  by  the  spouts  s  into  the 

one  of  "huh  only  is  shown.     The  modus  operandi 

of  thi-  apparatus  i-  as  follows  :     The  hopper  is  set  spinning 

by  a  touch  of  the  hand,  then  the  sample  is  thrown  in  and  it 

i-  divided  into  si\  equal  and  exactly  similar  portions  in  less 

thun  the  same  number  of  seconds.     The  economy  in  time 

i  hand-dn  iding  is  .it  leas)  98  pi  r  cent.,  and  there  is  the 

furtlu-r  advantage  of  precision  and  cleanliness. 

The  •   convenient  way  of  applying 

mechanical  sampling  to  various  cases  will,  of  course, depend 
upon  the  particular  conditions  of  ench. 

In  manufactories,  wharves,  and  mills  the  machine  may 
bo  placed  at  any  point  where  it  will  intercept  a  stream  of 
material.  In  every  case  it  is  most  desirable  to  pass  the 
whole  bulk  through  the  machine,  but  where  this  is  not 
practicable,  the  first  sample  (which  should  be  a  pood  size) 
can  be  taken  by  hand  and  then  quartered  down  in  the 
machine. 

Buch  fertilisers  as  are  made  in  a  semi-liquid  form  could 
he,  in  the  author's  opinion,  conveniently  sampled  just  as  it 
haves  the  mixer  and  fulls  into  the  den,  and  the  interposition 
of  a  sampler  on  the  annular  rotating  stream  principle  would 
be  found  to  make  the  contents  of  the  den  more  uoiform. 
If  dry,  mixed  fertilisers  were  always  prepared  upon  an 
upper  tloor,  and  then  delivered  on  to  a  lower  one,  it  would 
be  a  great  advantage,  for  the  reasons  that  it  could  be  per- 
fectly sampled  while  descending  on  to  the  lower  floor,  and 
at  the  same  time  the  mixing  would  be  very  greatly 
improved.  Against  this  would  have  to  be  put  the  small 
of  elevating  the  material. 
There  are  many  other  special  cases  which  time  does  not 
permit  now  to  be  considered,  such  as  the  sampling  of 
grain  and  foodstuff*,  chemicals,  ores,  and  bullion,  but  these 
the  anther  would  be  glad  to  speak  of  if  necessary. 

In   conclusion,   the  author   begs   to   -tat"   that  he   has 

endeavoured  to  deal  with  th  purely  from  a  practical 

itific  standpoint,  and   he  ventures  to  hope  that  ere  long 

the  verv   important  operation  of  sampling  will  be  lifted  out 

of   the    rule   of  thumb   into   the    realm   of    precision   and 

title  accuracy. 

-     I  —ION. 

Mr.  J.  Cabtbr  liEix  thought  this  machine  would  be  of 
great  use,  now  that  the  Fertilisers  and  Foods  stuffs  Act 
had  come  into  force.  The  lioard  of  Agriculture  had  given 
directions  how  these  samples  had  to  be  taken  by  dividing 
them  into  three  ]■  irts.  and  he  could  not  see  any  better 
arrangement  for  sampling  manures  and  seed  rake-,  lie 
wished  thai  the  machine  would  be  able  to  sample  such  a 
material  as  wood  pulp,  as  it  was  most  difficult  to  get  an 
uniform  sample. 

Mr.  GeOBGI  K.  DiVIS  said  that  in  a  discussion  which 
took  place  in  this  S<  tj  some  time  ago  upon  discrepancies 
in  sampling  and  analyses,  the  feeling  was  generally  expressed 
that  mot  of  the  differences  between  analyses  arose  from  the 


varj  ition  of   tl 

w.re  so,  the  introduction  ol 

would  h.  ..i  greal  -  >  i  ici .  no!  only  to  the  sampler,  bnl 

to  the   chemist,  who   was  often   blamed  without 

II.  bad  alway -  lel.l  thai  the  il  twecn 

would  disappear   the    momi  al    •   p< 
sample  or  set  rod  f,.r  in. I. 

dent  .  m.    At  the  bine, 

ect  one,  must  be  capable  of  sampling  all  -ort- 
of  materials,  large  and  small,  and  of  every  degri  e  ••!  i 
c  il  condition.     It  would  not  do  if  it  could  only  be  used  for 
granul  ,  -,  and  not  for  n  |  .-ure. 

It  would  be  easy  enough  f<>  take  a  sample  of,  snj  Bmall 
pyriti  ,  but  not   so  easy  to  -ample  by   thi 

machine  before  them  a  mixt  mure  made  in  a  con- 

tiniiou-  mixer.     Then  again,  sucb   Bubstanci  fei  ling 

wonld  certainly   require  some  preliminary  treatmi 
independent  of  the  sampling  machine.     Perhaps   the  inven- 
tor would  be  able  to  inform   the  meeting   whether   tl 

ions  were  real  ..r  not,  and  if  thej  were  n  il,  whether 
anything  had  l.een  don.-  to  overcome  them. 

Mr.  i  i  u.i.-.'\.  in  reply,  -VI,  with  regard  to  pasty 
materials,  \h>  machine  would  -ample  any  material  lhat 
could  be  made  to  flow.     Thi  |   in   which   the   Btream 

divides  was  mounted  upon  a  screw  .  The  cone  could  be  1 1  iy 
readily  raised,  and  there  was  only  a  very  thin  stream  all 
round,  and  by   this    mean-    the]    could    sample   oils,    &c. 

When  the  past]  substances  could  ni made  to  Bow,  they 

could  be  forced  by  means  of  a  ram.  Jewellers' sweepings 
were  ground  up  to  the  consistency  of  thick  slime,  ond  this 
wa»    Very    difficult     tO    -ample,     inasmuch     as    it    contained 

little  shots  of  metal  which  could  not  be  screened  out ;  but 

by  the  fixing  of  two  steel  blades,  which  came  down  to  the 
rotating  copper,  satisfactory  results  were  obtained.  It 
would  not  be  difficult  to  sample  wood  pulp  in  a  granu- 
lar form,  but  in  breaking  it  up  the  percentage  of  moisture 
would  be  rather  altered.  It  all  depended  a  gnat  deal  upon 
the  form  of  the  material.  He  did  not  see  how  anything 
better  could  be  done  than  the  method  adopted  by  Mr. 
Carter  Bell,  inasmuch  as  if  it  could  be  made  to  Mow,  it 
could  be  readily  tested.  The  method  adopted  in  Antwerp 
for  sampling  silver  ore  bars,  was  to  saw  each  bar  across  the 
middle  with  a  circular  saw,  and  from  25  tons  you  would 
probably  get  ISO  lb.  of  -awings  of  various  sizes  and 
weights.  It  wa.s  the  custom  formerly  to  cut  them  down  in 
the  usual  way,  and  this  took  four  or  live  men  three-quarters 
of  an  hour  to  do  properly.  They  tried  it  in  one  of  tl 
machines  and  found  that  the  sawings  of  23  ton-  could  easily 
be  cut  down  in  2i  minutes. 
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FERMENTATION  '.  X  THK  LEATHEE  INDUSTRY. 

BY   .1.    T.   WOOD. 

Tin:  leather  industrj  can  fairly  lay  claim  to  be  one  of  the 
oldest  of  all  the  ol  1  aits  or  crafts.  It  can  truly  he  said  that 
it~  beginnii  si  in  the  mists  of  antiquity." 

Perhaps  one   of    the   earliest    references  to  tanning  or 

r  is   to   he   found  in   the  Iliad  of  Homer 
(xvii. 

He  i-  truggle  of  the  Greeks  and  Trojans 

over  the  body  of  Patroclus;  how  they  tug — 

"  As  when  a  man 
A  huge  oxhide  drunken  with  slippery  lard 
Gives  to  be  stretched,  his  servants  all  around 
Disposed,  just  intervals  between,  the  task 
Ply  strenuous,  and  while  many  straining  hard 
Extend  it  equal  on  all  sides,  it  sv 
The  moisture  out  and  drinks  the  unction  in."* 

The  process  is  very  similar  to  that  used  by  savage  tribes 
at  the  present  day.  and  the  description  explains  almost 
exactly  the  principle  by  which  oil  or  chamois  leather  is 
dressed  by  modern  methods. 

There  are  many  references  in  the  Iliad  to  leather,  or 
perhaps,  to  speak  more  strictly,  rudely  dressed  hide,  used 
in  the  making  of  shields.  These  were  of  seven  thicknesses 
of  touoi  bulls'  hide,  and  made  by  a  clever  worker  in  leather, 
wh.i-e  name  Homei  has  handed  down  to  us  as  Texi'os 
<tkvtot6)li<v ax  apto-Tos.f  Aristophanes  (Knights, S6S — 893) 
makes  Demos  complain  of  the  abominable  smell  which 
emanated  irotn  the  tiuyar.l  of  Cleon,  the  sole  leather 
tanner.  Other  ancient  references  to  leather  will  be  found  in 
Herodotu-  (v.  58)  and  in  the  BiblcX  Thus  more  than 
years  ago  the  tanner's  art  was  practised,  doubtless  in 
a  very  similar  manner  to  that  which  prevailed  up  to 
comparatively  modern  times. 

Tanning  lias,  like  all  ancient  industries,  become  perfect 
in  the  course  of  ages  by  pure  empiricism.  The  practical 
man,  warned  by  failures  in  one  direction  or  another,  learned 
by  sheer  practice  that  method  which  yielded  the  best  results, 
without  troubling  himself  about  the  why  and  the  wherefore 
of  it.  But  the  'rule  of  thumb"  processes  of  tanning  have 
shown  themselves  in  the  light  of  scientific  investigation  to 
.be  of  a  more  complex  nature  than  almost  any  other  industry, 
hence  the  difficulty  of  successfully  applying  scientific 
methods  to  improve  on  the  well-worn  processes  slowly  and 
painfully  evolved  dur.ng  centuries  of  practice. 

To  most  people  the  word  fermentation  is  so  intimately 
associated  with  the  manufactures  of  beers  and  wines,  that 
it  may  seem  strangi  i(  should  have  anything  to  do  with 
such  a  dissimilar  industry  as  tanning.  We  shall  see,  how- 
ever, that  fermentation  plays  a  very  important  part  in  that 
industry.  I  -hall  not  attempt  to  do  more  than  indicate  the 
present  state  of  our  knowledge  of  the  different  fermenta- 
tions which  occur  in  the  manufacture  of  leather,  briefly 
touching  on  the  principal  points,  and  giving  references  to 
the  latest  i  esearches. 

Looking  up  work  already  doi  e  in  any  subject,  especially 
under  modern  conditions  of  a  multiplicity  of  scientific 
journals  and  specialisation  of  subjects,  occupies  a  consider- 
able amount  of  time.  The  work,  however,  must  be  done, 
or  frequently  after  months  of  experiment  one  finds  that 
some  ..thei  wcrker  baa  been  over  the  gronnd  perhaps  years 
before,   anil    that    the   time    we    hive    spent    is    practically 

It   is   mainly  with   the  object  of   helping   i 
degree  in    this   way  that  I    have   ventured    to   collect  these 

*  'Hs  5'  St'  avTjp  ravpoio  &obs  fieyd\oio  fSoiit)v 
haoiiTiv  ou>r)  rayvew,  fxtduovjav  aXottprj  • 
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few  references  bearing  on  fermentation  in  the  leather 
industry. 

Fermentation,  as  it  affects  the  tanner,  may  be  divided 
into  two  elasses  : — 

(1.)  Fermentations  which  are  injurious,  and  which  it  is 
desirable  to  prevent. 

(-_>.  which   are  essential   or  helpful,  and 

which  it  is  desirable  should  go  on  in  a  regu'..  Main 

manner. 

Everyone  is  aware  that  after  a  skin  leaves  the  animal's 
back  it  begins  to  decompose  (unless  precautions  are  taken) 
in  a  time  long  or  ording  to  the  tem] 

We  max  call  this  the  lirst  fermentive  action  met  with  in 
the  leather  industry,  for  it  is  very  difficult  to  draw  any  hard- 
ii    line    between    the    processes    i  .lion   and 

fermentation  as  usually  understood.     Putrefa  ways 

accompanied  by  the  presence  of  micro-organisms,  but 
fermentation  may  be  due  to  the  presence  of  unorganised 
ferments  oi  enzymes. 

Eitner*  considers  that  a  specific  putrefactive  ferment 
attaeks  each  constituent  of  the  bide,  all  the  putrefactive 
organisms  utilising  the  easily  soluble  albuminoids  cf  the  skin 
as  nutrient  material.  Blood  and  lymph  are  the  constituents 
of  the  fresh  hide  most  liable  to  putrefaction,  and  as  the 
germs  of  putrefactive  bacteria  are  always  present  in  the  air, 
they  begin  to  develop  in  these  materials.  Although  the 
putrefaction  commences  from  both  surfaces  of  the  skin  it  is 
a  curious  fact  that  it  begins  usually  on  the  "grain"  side. 
notwithstanding  that  this  is  protected  by  the  hair.  The 
bacteria  obtain  access  by  the  sweat  pores  and  begin  to  liquefy 
the  layer  of  cells  between  the  epidermis  and  the  grain  ;  on 
the  flesh  side  they  enter  by  the  blood  vessels  and  lymphatics, 
and  along  these  the  putrefaction  is  quickly  communicated  to 
the  interior  of  the  hide.  The  intercellular  substance  or 
coriinf  and  the  hide  fibres  are  more  stable  bodies,  but  finally 
the  putrefaction  spreads  from  the  vessels  to  the  coriin, 
causing  it  to  liquefy  ;  and  last  of  all  the  hide  fibres  themselves 
are  attacked  and  the  skin  becomes  an  amorphous  semi-fluid 
mass. 

The  subject  of  putrefaction  is  a  large  one,  the  number  of 
bodies  formed  being  very  numerous,  while  the  several  species 
of  bacteria  which  cause  the  decompositions  have  been  little  in- 
vestigated. The  drawings,  Fig.  1,  show  bacteria  and  organisms 
observed  by  the  author  in  putrefying  skin  in  lSSti.  The 
most  constant  products^  which  make  their  appearance  in 
putrefaction  are/,  uct'n, and  probably  some  of  its  homologues, 
ty rosin,  the  volatile  fatty  acids  of  the  series  CnH2„U. 
(formic,  acetic,  propionic,  butyric,  valerianic,  caproic,  <x.e.), 
ammonia,  some  of  the  compound  ammonias  (ethvlamine, 
propylamine,  amvlamine,  trimethylamine)  CU...  H..S,  H, 
ami  X.; 

Of  course  the  object  of  the  tanner  is  to  preserve  the  skin 
from  the  action  of  these  destructive  ferments.  If  it  is  not 
to  be  tanned  immediately,  the  simplest  methods  of  pieserva- 
tion  aie  cither  drying,  or  the  application  of  salt.  In  both 
these  cases  the  bacteria  are  not  destroyed,  their  action  is 
merely  arrested.  In  hot  countries  the  hide  must  'je  pre- 
served from  putrefaction  while  drying,  and  for  this  purpose 
various  antiseptics  are  used,  for  example,  sodium  arsenate, 
a  solution  of  which  is  applied  to  the  skin  before  it  is  stretched 
out  to  dry.  These  skins  form  the  "  arsenic  kips "  of 
commerce. 

In  the  commercial  application  of  antiseptics,  the  chemist 
has  proved  a  valuable  ally  to  the  tanner,  and  of  late  years, 
numerous  compounds  have  been  introduced  for  this 
purpose. § 

•  DerGerber,  xx 

t  Vide  Pi  k  •■<  Tanning,  1885  19. 

11  lit.   Rend., 

June  1863.    Schutzenberger,  Fermentation,  1876,  242.    Ssdom 
er   die  Fan  677.    Tyndall,  PI 

matter  in  the  air.  1881.  Hansel-.  Paulniss  bacterien,  Leipzig,  lss.-,. 
:;■.•:.  This  Journal,  1890,  ml:  1893,616. 
Haenleiu  DiDg.Polyt.  J.,  288 ;  214,Ac.  Von  Schroedorand  Passler. 
Polyt.  .1  .  289,137,  &c,  also  this  Journal,  1894,  19.  Zorken- 
(i  irftr,  Archiv.  1'.  Hygiene,  xvi.,  4.  Centralblatt, t ur Bacterid, xir„ 
in. 

5  Some  or  the  antiseptics  "-"I  in  tannine  are  sodium  arsenate, 
creolin,  mercuric  iodMe,  mercuric  chloride, carbolic  acid,  salii 

cyphenyl  sulphonic  acid, 
pyr  >gallo  9  ilphon  c  acid,  carbon  bisulphide, and  calcined  Glauber's 
salts   s  idiurn  pyrosulphate). 
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Fig.  1. — Shows   organisms   observed  by    the    author  in 
putrefying  skin  '" 

ii.  Swift,  moving,  darting  animalculte,  some  with   irre- 
gular outline. 
h.  A   vibrio    quite  straight    and    moving   very   slowly. 

. .    \  large  infusorian. 

,/.  A  colourless  piece  of  jelly  shaped  like  a  dumb-bell.    All 
appeared  i"  three  da_\s  ill  skin  placed  ill  a  little  water, 
temperaturi  C. 

Five  day  —  Most  f.triking    feature   was  the    increase  of 
vibn  -  many  large  infusoria. 

afusorian,    apparently    double,    slow     rolling 
motion. 

/'.  and;/.  The  s.irne  in  different  positions. 

days      Still  more  vibrios,  liquid  crowded. 
Ten  days. — Vibrios  clustered  roMid   a   small    particle   of 
matter,  whole  mass  of  skin  disappeared. 

in.  Very  transparent   trembling  animalcule,  with   short 
darting  motion,  in  large  nun 

From  the  "  soaks "  the  skin  passes  to  the  ■•limes."     It 

would  naturaliy  be   thought  that  here  at  least  it  would  be 

tionul  destructive  bacteria.     This,  however, 

is  not  always  tin  ease,  for  although  freshly-made  lime  liquor 

ilk  of  lime  is  an  antiseptic.*  yet   it  is  capable  of  dis- 

-   n  of  the  hide,  and  as   -oon  as  it    has   taken 

up  a  sufficient  quantity,  which  combines  with  it  to  form 

amn  cely  a  better  medium  could  be 

found  for  the  nutriment  of  ceitain  organised  ferments. 

It  is  not.  however,  until  the  lime  sets  really  old  or  putrid 

that    it    has   a   destructive  action    on    the   skin;     on  the 

contrary  the  bacteria  in  limes  have  a  beneficial  effect  up  to 

■Min  point.     It  is  well  known  that  a  newly-made  time 

[lime  (prepared  from  marble  and  slaked]   in  20  litres 
of  wal  -  the  bacteria  of  swine  fever, 

hen  cholera,  and  i!  u 


liquoi 

Vftei    i  tin.,   il  "   in 

■ 

the  - 

iki  n. 

In  the  ne\:  l  play  a 

■    part,   and    maj 
Ipful  to  ill.-  tan-..  from  the  ■■ 

nature  of  the  material   usi 

put  i. :  The 

materials  usually  employed   are   bird 

the    t  these  is   sharp  and   piercing   in   it-   action, 

while  the  latter  has   a  nun  >kin. 

[n  both  bates,  however,  a  rapid  ol    the  gelali 

and  album 

hide  tih re-,  however,  are  not  attic  ked  until  all  the  nutrient 
material  in  the  liquid  has  been  consumed  by  the 
bacteria. 

biituer  i  Der  Gerber,  w  .  158)  states  thnt  a  Bti 
without  action   on  the  n  that  article  to 

attribute  the  entire  working  of  the  bate  to  the  action  of 
microorganisms.     II.-  s  to  have  based  -ions 

xpcrinients  with  an  old  bate  sterilised  with  creolio, 
which  he  found  had  uo  action  on  the  *kius.  [f,  howi 
a  fresh  bate  be  made  and  boiled  for  half-an-hour,  then 
allowed  to  cool  to  »o  95  F.,  il  will  be  found  to  have  a 
lerable  actionon  the  skins,  though  not  so  rapid  a  one 
as  the  unboiled  bate.  The  boiling  kills  all  organisms,  and 
fresh  ones  have  not  time  to  develop  from  spores  still 
remaining  before  the  experiment  is  at  as 

Lately,  the  action  of  unorganised  digestive  ferments  in 
the  dung  has  been  found  to  be  considerable.  Thus  biting 
is  an  exceedingly  complex  process.  The  action  appears  to 
be  threefold  : — 

(i.1  A  purely  chemical  action  of  the  soluble  sails  present 
in  the  b  lime  in  the  skin." 

(ii.)   An  action  due  to  organi>ed  ferments 

(iii.)   An  action  due  to  unorganised  ferments 

The  precise  amount  of  influence  each  of  these  actions  lias 
on  the  skin  is  difficult  to  assign.  The  chemical  action  of 
the  ammonia  compounds  dissolves  thi  lime  remaining  in 
skin,  but  the  simple  removal  of  the  lime  is  not  sufficient, 
as  may  be  shown  by  removing  it  completely  with  d 
hydro-chloric  acid  ur  other  similar  means,  and  washing 
■il\  tree  from  acid  in  distilled  water.  When  tanned 
such  a  skin  is  hard  and  brittle. 

'1'h gauised  ferments  or  bacteria,  of  which  there  are 

maiiv    species    in  the   bate,  probably  act   on    the  skin  by 
soluble  ferments  which  have  the   power  of   dis- 
solving hide  fibre.     1  have    isolated    iii   plate    cultivations 
sever  which  liquefy  the  gelatine. 

If  skins  are  allowed  to  lie  in  the  hate,  zoogloae  of  these 
bacti  -  and  attack  the  fine  "grain,"  so 

that  the  leather  is  covered  -v.  itli  lines  and  markings  or 
"flaked."  ration     is    a    very    critical 

requiring    careful    watching;    un  tmospherie 

■  ami  at  a  temperature  oi      •    --  '  '■  if 

only  left  a  short  time  will  completely  m 

more  skin  substance  is 
raj. id  and  pronounced  the  bacterial  action  be. 
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>«n  the  unorganised  ferments 
in  the  dung,  besides  those  which  are  secreted  by  the 
bacteria,  are  mostly  digestive  ferments* — pepsine,  pan- 
creatine, and  trypsin?,  certain  quantities  of  which  pass  out 
of  the  animal's  body  in  an  unchanged  condition.  Of  these 
pepsine  only  acts  in  an  acid  solution,  and  although  fresh 
bate  liquor  is  faintly  acid  to  litmus  it  quickly  becomes 
unitialised  by  the  lime  in  the  skins,  so  that  the  action  of 
this    ferment   can   <>til\    be   limited  in  extent.      Pancrt  j'iu 


will  act  in  a  neutral  solution,  and  has,  therefore  a  consider- 
able effect  on  the  skin. 

I  find  by  experiments  with  the  purified  ferments  that 
their  action  is  very  slow  compared  with  the  bate  itself.  Two 
portions  of  the  same  skin  were  taken,  one  of  them  was 
1  with  a  1  per  tent,  solution  of  pepsine  acidified  with 
0-2  percent,  of  hydrochloric  acid  ;  the  other  in  a  bate  liquor 
of  dog's  dung,  both  at  a  temperature  of  40°  C.  (104"F.).  At. 
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W.  I.  Macadam,  This  Jour.,  1SS8,  89.  VioUet  Diction  d' Analyses  Chim. 

The  dog  dung  actually  used  in  a  tannery  is  "mm  animals  fed   on  n   more  vegetable  diet,  the  one  given  having  an  extremely  high 
:  ■         itage  of  lime,  no  doubt  owing  to  the  animal  having  eaten  bones.    A  dung  as  brought  from  the  kennels  was  found  to  contain  :— 

Per  Cent. 

Mineral  Matter 4-tl7a 

Organic       , 9*731 

Water  „     85* 690 

100-000 


the  end  of  one  hour  the  skin  in  the  pepsine  solution  was 
considerably  "  fallen,"  but  that  in  the  manure  solution  was 
bated  nearly  away,  i.e.,  the  greater  part  of  it  was  dissolved. 

A  1  per  cent,  solution  of  pancreatine  (Merck's)  was 
found  to  act  far  more  rapidly  than  pepsine.  At  40'  C.  in  a 
neutral  solution  the  skin  fell  rapidly,  and  the  action 
continued  even  in  the  cold.  In  this  experiment  it  was 
found  that  in  15  hours  the  liquid  was  swarming  with 
minute  bacteria.  In  order  to  guard  against  the  influence 
of  bacteria  a  similar  experiment,  at  the  suggestion  of  Mr. 
II.  I-t.  Procter,  of  the  Yorkshire  College,  Leeds,  was  tried 
with  the  addition  to  the  pancreatine  solution  of  1  5  per  cent, 
of  ch'oroform ;  this  prevents  the  development  of  bacteria, 
while  it  dots  not  interfere  with  the  action  cf  the  pan- 
creatine. The  skin  was  reduced  «s  before,  hut  in  neither 
case  had  it  the  peculiar  touch  of  a"pured"  skin,  nor 
were  the  characteristics  of  the  leather  the  same. 

There  is  a  wide  field  "f  research  open  in  the  chemistry 
and  bacteriology  of  bating,  but  from  the  present  state  of  our 
knowledge  it  is  qnite  evident  that  it  is  well  nigh  impossible 
to  produce  commercially  an  artificial  bate  which  shall 
I ..1- -ess  similar  properties  to  the  ordinary  dung  bate. J     It 


*  Ilarris  &  Gow.,  Jour,  of  Physiol.,  viii..  K>9.  (..  Tamminn. 
Zeitschr.  f.  Physiol.  Chem  ,ui  .271  O.  Loew.,J.  Prak.Chem., 37,101. 
I  I  is  Jour.  1888,  224. 

-.  substitutes foi  the  bate  which  have  been  triedare    the 
glucosi  1  '■  -    'Text Bo  Tanning,'  ; 

American  patent   bate    (Dcr   Gerber,    LP87,  257)      cresotinic  acid 
■  i oi«-  acid);  Nesbit  s  process  (described Der Gerber,  1887, 118); 
Borol;  Pique  Gras  (Der  Gerber.  1889,  87,  99).    Per  list  of  Ant 

substitutes,  .-..     Davis,  "Manufacture   of    [leather,"    Phila- 
delphia 35) 


will  be  found  that  most  of  the  substitutes  proposed  have 
fulfilled  only  one  of  the  conditions,  and  none  of  them  have 
combined  properties  which  are  evidently  essential. 

The  next  fermentive  process,  viz.  "  Drenching,"  has  been 
described  and  investigated  by  myself  (this  Jour.  IX.,  27), 
and  more  recently  in  conjunction  with  Mr.  W.  II.  Willcox, 
B.Sc.  (this  Jour.  XII.  4'22),  and  the  work  is  still  being 
continued.  I  shall,  therefore,  pass  on  to  the  next  process 
the  skin  goes  through,  viz.,  the  tanning  process  proper. 

Frcm  the  drench  (which  is,  however,  only  used  for 
certain  classes  of  leather)  the  skin  usually  passes  directly 
into  the  tan  liquor,  and  carries  with  it  vast  numbers 
of  fermentive  organisms,  so  that  it  might  naturally  he 
supposed  some  kind  of  fermentation  would  result.  This 
is  so,  for  during  tanniog  infusious  of  nearly  all  vegetable 
tanning  materials  undergo  fermentation,  with  formation  of  a 
little  alcohol,  gallic,  butyric  and  lactic  acids  accompanied  by 
evolution  of  carbon  dioxide.  In  the  early  days  of  scientific 
investigation  in  the  tannery,  Pelouze*  attributed  these 
changes  to  the  oxygen  o(  the  air,  and  even  so  late  as  1S92 
this  theory  received  support.  F.  G.  Reissinger  (Deutsche 
Gerber  Zeitung,  xxxii.  93)  endeavoured  to  show  that  moist 
pine  hark  absorbed  oxygen  with  the  production  of  volatile 
acids.  Eitner  and  Jahoda  (I)er  Gerber.  xviii.  245)  showed 
that  the  absorption  of  oxygen  was  a  mechanical  one,  due  to 
the  resinous  matter  of  the  bark,  and  that  the  volatile  acids 
were  produced  by  the  action  of  bacteria. 

It  was  naturally  supposed  that  the  bacteria  decomposed 
the  tannin  itself,  forming  acids   and  gases.     Tannins  were 

•  Ann.  Chim.  Pliys.  1S31. 


THE)  JOURNAL   OF  TOE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


kn    HI 

n    I8?6    li     Kobostein    at 

.'.  ,wcd   thai    ili  !8fl  acids  are  doI 
produced  from  tl  ire  the  resull  o(   i  ferments 

which    ■ 

■  to  prove  this  thej  absorbi  : 

mi  I  C  douring  matterof    a  tan 

I  magnesium  oxide     They 

I         cleat 

tiltr.i  n<  'I  ili'-  extra*  live  mattcrbul  no  tannin, 

.1  fiTin-nt.  ill  the  same  time  inoculating  the 

ual   liquor  with  the  same   Ferment.     The  liquids  were 
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they    (bund   the unl   >•''   tannin   in   the  original  li 

>tfa   liquids  contained  :i  con- 

.  iblu  qu  nr  I  indeed,  was  produce  I 

the  liquid  free  from  tannin  than  in  the  on.-  containing 

it,   although    moulds    developed 

Freely  in  an  exposed  infusion  of  tannin  (oak  bark)  in  a  day 

they   'li'l   not  develop  in   the  liquid  deprived  of 

tnnnin,  even  after  eight 

.  author  compared  a  sumac  infusion  i 
to  the   laboratory  air  with  a  similar  infusion  sterilised  and 
led  to  filtered  air.      In  the  tit-t  the  common  mould 
oiUium  Olaucum  qui  tkly  developed,  and  in  23  days 
it  of  the  tannin  was  destroyed.     In  the  protected 
infusion  after  S3  days  the  total  amount  of  tannin  wan 
per  cent,   le-s  than  at    Ihe  beginning  of   the  experiment. 
This  loss  was  no  doubt   due  to  the  boiling  (several  times) 
required  to  sterilise  the  liquid. 

I        mtradiction  to  the  experiments  of  Kohnstein,  two 

ih    chemists,  Messrs.    Collin    and    Benoit,    in     1888 

avoured  t"  -how  thai   unsterilised  hide  always   caused 

fermentation  of    the  tan  liquors,  changing  the  tannin  into 

-.  butyric  and  In   I  rhey  proposed  to  prevent 

this  fermentation   by  the  addition  of  miuute  quantities  of 

mercuric  iodide  to  the  liquors. 

Eitner,  criticising  their  conclusions  (Der  Gerber,  xv.,  1, 

.  denies  that  the  bacteria  of  unsterilised  hide  have  the 

power  to  decompose  tannin. 

He  added  decomposing  blood  albumen  to  a  tannin 
infusion,  and  found  that  only  the  tannin  actually  combined 
with  the  albumen,  and  thus  precipitated,  was  removed  from 
the  solution,  and  that  when  moulds  were  excluded,  the 
remainiug  tannin  did  not  disappear,  n  proof  that  the 
putrefactive  ferments  in  decomposing  blood  exercise  no 
influence  on  the  tannin.  In  hardly  any  instance  do  Eitner's 
riments  corroborate  the  statements  of  Collin  and  Benoit, 
indeed  it  seems  certain  that  these  bacteria  instead  of 
troying  the  tannin  actu  illy  preserve  it.  as  moulds, 
which  easily  decompose  tannins,  refuse  to  grow  in  the 
presence  of  the  bacteria. 

The  fermentation  of  tanr.in  is  not,  however,  due  to 
moulds  alone,  several  species  of  saccharomycetes  or  wild 
yeasts  attack  tannin  infusions,  and  I  have  isolated  in  n 
plate  cultivation  from  sumac  infusions  a  micrococcus  which 
ferments  them.  This  organism  grows  well  in  peptone  and 
sugar  solution,  but  will  not  grow  in  b?ef  broth.  I  strongly 
suspect  this  to  be  the  organism  which  ferments  sumac  and 
g-allnut  infusions  with  formation  of  gallic  acid  and  evolution 
of  COj.  Infusions  of  these  materials  fermeut  and  lose 
their  tannins  very  quickly  without  the  presence  of  moulds 
tee. 
As  Far  as  I  know,  none  of  these  organisms  and  their 
products  have  yet  been  investigated,  and  as  different 
tannins  ferment  in  different  ways,  some  being  susceptible  to 
fermentation,  like  pine  and  oak  barks,  and  divi-divi,  others 
difficultly  fermentable,  like  larch  and  hemlock,  so  the 
amount  of  work  to  be  done  before  all  these  changes  are 
Understood  is  enormous. 

e,  however,  that  the  presence  of  micro- 

-  in  ts.li  liquors  is  essential  to   the   proper  progress 

of  the   tanning  !  1    by   causing   the    formation  of 

acids  which  are  essential  for  mauy  leathers  :  (2  1  by  prevent- 


*  A  loose  term  fi  lies  accompanying  tannins,  some  of 

which  reduce  Fehl  ng's  solution. 


in:.'  the  development  of  moulds. 


Q 

other     n  "li     'hi' 


Fig.  2. — Shows  organisms  observed  bj  tin-  author  in 
tannin  infusions  (principally  sumac  I  in  1886 — 7. 

it.  I'encillium  glaucum. 

//.   Varioi 

r.  Pah-  green  transparent  organism  with  longitudinal 
revolution,  on  one  end  coining  in  contact  with  one  cell  of  e 
the  whole  organism  trembles  ;  the  other  end  continuing  to 
revolve  until  the  filament  breaks  in  two,  forming  two  sepa- 
rate organisms  (/.  </.  which  after  a  short  time  appear  tilled 
with  granule-,  and  -how  one  or  two  nuclei.  These  rotate 
slowly  after  the  fashion  of  volvox,  and  attach  them-. 
to  the  cells  e,  as-uming  then  a  rapid  vibratory  motion.  They 
seem  fastened  by  a  fine  thread,  and  then  struggle  to  detach 
thems. 

/.  Another  transparent  organism  undergoing  changes  on 
coming  in  contact  with  the  granules  e. 

g  and  k.  Bacteria  and  micrococci   x  ' 

It  is  a  cause  for  reproach  to  English  tanners  that 
most  of  these  are  by  German  and  Austrian  chemists  ;  lam 
glad  to  say  that  we  are  now  endeavouring  to  regain  losl 
ground,  and  that  the  work  now  oeiug  carried  on  in  the 
I. rather  Industries  Laboratory  at  the  Yorkshire  College, 
Leeds,  under  the  able  management  of  Professor  11.  1: 
Procter,  will,  ere  long,  give  us  a  place  in  the  front  rank  of 
ali  nations. 

Discussion. 

Mr.  Carulla  inquired  if  Mr.  Woods  had  ever  used  a 
South  American  wood  known  as  Quebracho,  said  to  contain 
as  much  as  19  per  cent,  of  tannin  ? 

Dr.  ('[.owes  remarked  that  in  one  of  his  earlier 
communications  Mr.  Wood  had  spoken  of  a  certain  organism 
which  he  had  detected,  and  of  the  identity  of  which  he  was  not 
certain.  He  would  like  to  know  if,  upon  further  examina- 
tion, the  organism  bad  proved  to  be  a  new  one.  or  whether 
it  had  proved  to  be  one  already  known.  He  believed  Mr. 
Wood  had  had  some  communication  on  this  matter  with 
other  gentlemen  who  were  working  in  connection  with 
micro-organisms  ;  and  numbers  would  be  interested  to  know 
what  the  results  of  those  communications  were.  The 
majority  of  the  members   present    wt  •  a    a    very 

difficult    position,    as    they    knew    but    little    of    the    work 
1   before   them   by    Sir.    Wood.     Not    'dy   were  they 
unfamiliar  with  the  pi  'he   tanning   industry,  but 

they  also  were  not  in  a  position  to  learn  the  newer  i . 


•  Der  Gerber,  X,  1884, 54. 102 ;  XI.,  1885, 98, 112 ;  Xtll..  1887. 345; 
Will    18*2,245  ,256,38.42,4c    H.  Trimble, 

Index  to  the  literature  of  the  Tannins.in  i         -     Philadel- 

phia. :  • 
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withn  --  -    ,-hich  Mr.  Wood  bad-placed 

before  them.     Thai  gentleman  had  done  the  section  a  great 

e  in  admirably  summarising,  as  he  had  done,  the  new 
ind also  in  giving  them  references  to  the  pipers 
in   which  the  d  ''«■ 

munication  would  be  very   useful   t.>  those   who  wished  to 
take  up  research  work  min.     It  wo 

enable  those  who   wished  to  gel   the   latest   information  to 
acquire  i:  with  little  troubl  iking 

work  only  to  linil  that  it  had  alrea  lj  bei  n  done.     As  to  the 
work  which  Mr.  Wood  said  was  being  done  al   the   1 

:•_■  tmler  Mr.  l'r  lar facilities 

ogham  In 

The  Chairman  said  it  was  Mr.  Wo  id's  good  fortune  to 
frequently  visit  the  Continent,  so  tli.it  he  was  constantly 
coming  in  contact  with  the  professors  interested   in  I 

rimeuts,  an  .  in  tte  in  having 

him  bef  leriences. 

Mr.  Wood,  replying  to  Mr.  Carulla's  question,  said  that 
n  large  quantity  of  Quebracho  was  use  1.  It  was  used  more 
on  the  Continent,  however,  than  in  E 
was  estimated  to  contain  about  -J  i  per  cent,  of  tannin,  but 
it  was  so  hard  that  special  machines  had  to  lie  used  for 
cutting  it  up  in!  5,  so  that  the  extract  was  iu  more 

general  use.     The  extract   contained  abjut  45  per  cent,  of 
tannin. 

With  regard  to  Dr.  CI  iwes'  question  about  the  bacteria 
to  which  be  had  nude  reference  at  a  previous  meeting, 
he  had  had  some  conversations  with  Dr.  Frankland  at  the 
British  Association  meetings  in  November,  as  to  its 
identity,  and  that  gentleman  advised  doing  the  work  by 
another  method.  It  was  now  in  a  pretty  forward  state  ;  he 
was  working  upon  it  in  conjunction  with  Mr.  Wilcox. 

With  reference  to  the  Leeds  leather  laboratory,  it  was 
assisted  by  the  Leeds  Leather  Trades'  Association,  besides 
a  grant  by  the  college.  There  were  many  more  tanners 
there  than  in  Nottingham. 

The  Chairman  drew-  attention  to  the  fact  that  it  had  been 
decided  that  members  of  the  section  should  be  at  liberty  to 
place  interesting  questions  upon  the  agenda  paper  for 
discussion  at  the  meetings.  He  hoped  that  good  might 
result  from  the  movement. 


J.  E.  Bedford. 
F.  Branson. 
J.B.Cohen. 
J.  J.  Hummel. 
J.  Lewkowitsch. 
W.  McD.  Mackey. 


|)ork$!)tre  Nation. 

Chairman:  A.  Smithells. 

Vice-Chairman :  T.  Fairley. 

Comm  it  tee : 

C.  Rawson. 


F.  W.  Richardson. 
J  as.  Sharp. 

G.  W.  Slatter. 
G.  Ward. 

T.  B.  Wilkinson. 


Hon.  Local  Secretary  : 
H.  B.  Procter,  Yorkshire  College,  Leeds. 

Notices  of  Papers  and  Communications  should  be  addressed  to 
the  Hon.  Local  Secretary. 


SESSION  189S-94. 


April  2nd  :— 

Messrs.  Hummel  and  Perkin.    "  The  Tinctorial   1 
oe  Indian  Dyeatutts."    Pari  1. 

Annual  Meeting  for  Election  of  Officers. 
May  7th—  Mr.  H.  B. Procter.    "The  Qualitative  Recognition  of 

Tanning  Materials." 


Meeting  field  at  the  Qui  en's  Hotel,  Leeds,  on  Monday, 
March  5th,  1894. 


professor  artbxr  smithells  in  Tin-  chair, 


ON  THE  MORDANTING  OE  WOOL  WITH 
CHROMIUM.     PART  III. 

l-.Y    L.    LIECHTI    ami   .'.    J.    HUMMEL. 

ilso  this  Journal,  1SD3,  2-10  and 

Among  the  various  chromic  oxide  salts  the  first  to  be  CO 
dered is  chrome-alum,  I        50.      K2S04  +  24H20.   Although 
ii  or  never  used  by  woollen    dyers,   this    fait   has   long 
been  employed  by  calico-printers,  who  already,  more   tl 
10  j  in  -  ago,  recognised  the  necessity  of  applying  chromium 
in    some    other  form  than  that    of   potassium   bichromate, 
iver,  indeed,  the  oxidising   properly  of  the  latter   was 
found  to  be  injurious,  or  was  not  beneficial.     At  one  time  a 
very  expensive  chemical,  and  consequently  excluded  from 
use  in  practice,  it    has  now  for  many  years   been  the  custom 
e.ilico -printer's  colourist    to    prepare  chrome-alum  by 
itassium  bichromate  in  the  presence  of  sulphuric 
acid,  with  glucose,  starch,  glycerin,  &c. 

As  early  as  1851  C.  Koec'nlin  made  experiments  with 
chrome-alum,  not  only  as  a  mordant  for  cotton,  but  also  for 
wool.  His  results  appear  to  have  been  very  unsatisfactory, 
for  he  says  :  "l'aluu  de  chrome  est  le  moins  convei.uMe 
des  sels  pour  fournir  l'oxyde.  Le  nitrate  donne  de 
meilleurs  lvsultuts."  For  wool  (probably  woollen  printing 
is  meant)  he  recommends  the  use  of  chromium  acetate  with 
the  addition  of  one  equivalent  of  oxalic  acid  ;  he  finds  the 
oxalate  and  the  nitrate  to  be  the  best  mordants  for  wool. 

Gehe  recommends  chrome-alum  in  place  of  bichromate 
of  potash,  because,  he  says,  it  is  cheap,  does  not  make  the 
wool  hard  and  brittle,  and  it  gives  level  colours  which  do  not 
rub  off  so  much,  l'eissert  also  prefers  chrome-alum  to 
bichromate  of  potash,  because  he  finds  it  to  yield  more  level 
colours,  and  he  recommends  it  to  be  used  with  the  addition 
of  a  little  sulphuric  acid.  Joclet,  too,  recommends  chrome- 
alum  for  wool,  and  states  that  the  fibre  absorbs  the  salt  as 
such,  not  as  a  basic  salt  or  as  a  hydrate.  He  considers  that 
the  salt  is  decomposed  in  the  dye-bath  only,  for  although 
the  chrome-alum  is  not  washed  out  by  cold  water  it  can  be 
removed  by  hot  water.  The  addition  of  cream  of  tartar 
he  deems  to  be  unnecessary,  although  it  is  absorbed 
unchanged  by  the  wool  to  the  extent  of  one-fourth  the 
weight  of  the  chrome-alum  employed.  Curiously  enough 
Joclet  says  that  chrome  colours  are  not  very  fast  to  light. 
Gauswimlt  and  Kertesz  recommend  the  use  of  cream  of  tartar 
as  an  assistant.  Depierre  considers  all  chromic  oxide  salts 
to  be  inferior  mordants  to  bichromate  of  potash.  Accord- 
ing to  llerzfeld  green  solutions  of  chrome-alum  give  up 
more  oxide  to  the  fibre  than  violet  solutions,  and  he  finds  it 
desirable  to  employ  large  amounts  of  cream  of  tartar.  Kay 
and  Bastow  find,  on  comparing  bichromate  of  potash  with 
chrome-alum  as  mordants,  using  equivalent  amounts,  that 
the  latter  gives  up  to  the  fibre  twice  as  much  C'r.O,  as  the 
former  ;  tbey  also  observe  that  by  employing  larger  amounts 
of  chrome-alum,  e.g.,  20  per  cent,  instead  of  10  per  cent., 
less  chromium  is  fixed,  e.g.,  53-07  per  cent,  instead  of  03-87 
per  cent.  ;  and  with  the  use  of  3  per  cent,  tartaric  acid  the 
amount  fixed  is  reduced  as  low  as  30-7  per  cent.  Koepp 
enumerates  the  following  advantages  in  connection  with  the 
of  chromic  oxide  mordants  (referring  no  doubt  to  the 
use  of  chromium  fluoride)  :  the  wool  preserves  u  soft  handle 
and  is  readily  wetted  out  and  there  is  no  fear  of  over- 
chroming.  Knecht.  Rawson,  and  Loewenthal  consider  that 
part  of  the  chromium  sulphate  is  probably  simply  absorbed 
by  the  wool  fibre  and  is  not  fixed  in  a  permanent  manner, 
and  thus  account  for  the  poor  results  obtained  in  dveing. 
enhausen  recommends  the  use  of  l  mols.  cream  of 
tartar;  Witt  also  recommends  tartar,  but  does  not  find 
chrome-alum  to  be  an  advantageous  mordant.  Previous 
experiments  in  the  Yorkshire  College  dyehouse  have  shown 
that  cream  of  tartar,  tartaric  and  oxalic  acids  are  all  useful 
assistants  with  chrome-alum. 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CnEMICAL  INDUSTRY. 


223 


of  thn  published  references  to 

■   i 

r.      rabjeel    bi 
irtlier   study  teemed    to  us   desii 
it  i-  r>iii.  nil  -  rod  ili  it  bichromate  of  potash 

third,  and 
urn  mordaut  is  n  q 
eh  aro  in  am    way   sensitive  to 
I 

i.  if  possible,  more 
lanting 
which   we  -till  know  so  little,  and  which 
i, til  we  ha' 

A  24H,0. 

The  did  opinions  <  (pressed  i 

wool-mordant  are  due  no  donbt 

t,  the  different  percentag  ed  on 

entration  of 

the  ■  ty  of  the  water.      Here 

si    m  irdant, 
the  ratio  which  ought 
iring  matter  and 
.  d. 

ts  10  jut  cent,  chrome-alum 
it  eq     ralenl 

h  trial  1C  1  and 

iter  were  employ 

•iment  1. — Wool  was  mordanted   If   hours  with  10 
per  .in.     As   tin   temperature  of  the  bath 

ition  gradually  altered,  the  violet 
tint  ■  green.      I 

known  that  on  beating  solutions  of  the 

if    chrome-alum  irature  of 

the  green  modification.     If  the 

ns  heated  without  any  wool  being  immersed  in  it. 

were  noticed,  and  yet  a  distinctly 

bin  ii  by  the  solution  conl 

mained  clear  to  8*       32  I 

tli  containing  in  to  show 

apidly  increased  so  that  the 

had  by   no  means  the  ordinary   floccnlent 
rate.      N  iw   it    has   long   ' 

bing  or  attracting 

ly  divided  insoluble  matter 

ikingly  shown  in  the 

if  the  tnri' 

iwed  even  truces  of  any   greentint,  but 

icquired  a  ]  een  colour. 

C.  the  solution   became 

rile  it  was  perfectly  limpid 

fixed 

nearly  the  whole  of  the  precipitate.     When  the  hath  was 

ily  a  small  quantity  of  a 
I  and 
I'r<  sse  !  n  the  Ii  |U  ir  with  the  Rogers  a  little  of  the  adhering 
I  from  it :  still  even  with  vigorous 
washing  the  major  portion  still  remained  attached  I 
wool,  colouring  it  a  pleasing  shade  of  yellowish-green. 
chrome  alum  solution  not  containing  wool  save  no  pre- 
cipitate even  after  long  boiling,  and  remained  clear  when 
cold. 

riment  2. — -The   same  experiment  as   the  foregoing 

detail   except   that  10  grms.  bleached 

•i   was  employed   instead   of  wool.      In  this  case   the 

bath  remained    perfectly  clear   both  when  boiling  and  when 

and    after   washing,    the    cotton   appeared    perfectly 

white. 

riment  3.  —  The  same  experiment  was  again 
repeated,  this  time  using  10  grms.  boiled-off  silk.  Here 
the  same  appearances  were  noticed  as  in  the  case  of  wool, 
although  the  decomposition  of  the  chrome-alum  was  not  so 
it,  and  the  green  colour  of  the  silk  was  less  inteDse 
than  that  of  the  wool. 


or  not.   a   portion  was   dyed   »  tit    IS    per    cent,   alii 

Ite  I,  when    i 
■  d. 
The    wool  of  exp  1  .  and  other  similar 

alizarin,  run   bark, 

but  in  ear'  ior  and    practically  USI 

«as  obtained. 
An  attempt   was  now    mad.-   to   determine    analyl 
itnre  of  the  change  which   i 

liqUOl  ■   mi  ill-   I.    •_'.   and    ■!.    wi  ■   i.    I 

being  of  course  tillered.     The   waste   liquo  was 

1.  it    still    contained    the   whole   of  the 

chromium  in  the  form  of  chrome-alum. 

With  |uor  of  No.  I,  however,  the 

•   ten  determinate-  I  that  only  ir:i  pei 

cent     of    the   original    chi  remained    still    in 

1  il    s.v;    |„r    cent,    was    partly    fixed   on 

the  wool  and  partly   in  the  precipitate.     <  In  repeating  the 

experiment    with   the  addition   of    10  lium 

chlot  bath,  the  decomposition  was  quite  complete, 

for  the  waste  liquor  proved  to  be  entirely  free  from  chromium. 

;  which  only  "i  per  cent,  chroi alum 

was  employed,  also  showed  mere  traces  of  chromium  in  the 
filtered  liquor.  A  certain  relation-hip  seems  therefore  to 
betwen  the  amounts  of  wool  and  of  chrome-alum  so 
1.  when  using  "i  per  cent,  of  the  latter 
total  decomposition  is  produced,  while  with  lupercetit.it 
is  affected  only  to  the  extent  of  85'7  per  cent. 

The  precipitate  adhering  to  the  won!  was  removed  as  much 
a-   possibl  ling  with  water,   then    collected  on  a 

filter,  washed  thoroughly,  and  analysed.  It  proved  to  be 
very  difficultly  soluble  in  acids,  and  was  therefore  chs 
into  sodium  eliminate  by  boiling  with  an  alkaline  solution 
odium  hypochlorite,  then  acidified  and  reduced  with 
ioI.  Analysis  showedthe  precipitate  to  be  a  very  basic 
chromic  sulphate,  the  actual  results  obtained  in  four 
examinations  being  as  follows  :  — 

1.  lCr.'l,    +   0-S36  S03 

2.  „        +  0-813      .. 

3.  „        +  0-o38     „ 
■1.        „        +   0-3G0     „ 

The  varying  composition  here  shown  is  not  surprising, 
and  it  ised   by  the  different   lengths  of  time 

taken  to  heat  the  bath  up  to  the  point  of  initial  turl 

More  ist    portions   of  chrome-alum   mi 

me  insoluble  by  long-continued   heating   at  the  boiling 
point. 

First  thoughts  would  lead  one  to  expect  to  find  the 
liberated  sulphuric  aeid  in  the  waste  liquor  along  with  the 
undecomposed  chrome-alum.  Strange  to  say,  this  is  not 
the  ease  entirely,  for   the  t.  el    the  conclusion  that 

the  v.  -    free  sulphuric  acid  as  well  as  the  basic 

chromium  sulphate. 

Suppose   we   take    the  mean   of  the  above  analyses  and 
sic  chromium  sulphate  to  have  the  composi- 
tion ii  -  sulpha  Such  a  compound 
is  obtained,  according  to  Gmelin,  on  heating  a  solution  of 
i  ill     ns  a  pale  green  precipitate  having  the  compo- 
I 
Now  we  have  already  seen  that  about  85"7  p   c  cent,  of  the 
chrome-alum    used   is    precipitated   in    the    form    of   I 
sulphate   of  the   above  composition.     Omitting  the    K_-'  >,. 
the     amount    of  chrome-alum   used    coutaii  rm. 
Cr.ii                      -rm.    SO,,  but    since   B5-7    per  cent,  of  the 
Cr303   (i.e.,   0-1311-."  grm.)  require   for   the    formation    of 
the"  |  sulphate,  0-0457  gnu.  Si  >..,  there  must  remain  in   the 
waste  liquor  0-0219  grm.  Cr..<  >3  combined  with  0-1943  grm. 

so3— 

-   16-9. 
80 


(in219:0-1943  =   133 


=  1358. 


therefore  the  remainder  of  the  chromium  must  be  found 
in  the  waste  liquor  as  tCr.Ua  -  16  •  9  SU,),  i.e.,  as  a  very 
acid  sulphate.     Experiments  showed,  however,  that  much 


THE  JOURNAL   OF  THE   SOCIETY  OF  CHEMICAL  LNDDSTRI.       [March  si,  1884. 


e  sulphuric  acid  was  present  than  is  here  indicated. 
The  following  experimental  data  may  be  cited  as  typical  of 
manv  whici  wore  made  : — 


o.  (r  iv,  =  0-016. 

0-016  :  0-103:!  =  153  :  x  ;    x 


188.     f  =  12-35. 


0137:0-1367  =  153:.r;  x  .-=  152-7 


=  1-91. 


There  was.  therefore,  really  present   in  the  waste  liquor  an 
acid  sulphate  of  the  composition  (Crs03  +  12-35  S03). 

On  the  wool  and  in  the  precipitate  there  should  accord- 
ingly be  (OjOj  +  1-91  SOj),  calculated  as  follows:— 

0-153  -  0016  =  0137  »rm.  Cr.03 
Hi  10  -  0-1033  =  0-1367  grm.  SOj 
152-7 
BO 

Such  a  compound,  however,  in  spite  of  its  basic  character, 
should  be  perfectly  soluble,  an  evident  contradiction  of  the 
facts. 

The  0- 137  grm.  Cr303  present  on  the  wool  would  require 
for  the  formation  of  i  chromic  sulphate  0  0477  grm.  S03. 
By  difference,  however,  there  is  found  to  be  0-1367  grm. 
S03,  hence  there  must  be  on  the  wool  0-1367 — 0-0477,  i.e., 
0-089  grm   >l  >]  in  the  tree  state. 

It  seems  somewhat  difficult  to  imagine  the  presence  of 
basic  chromium  sulphate  and  of  free  sulphuric  acid  in  the 
wool  at  the  same  time,  but  the  correctness  of  this  view  will 
be  established  by  experiments  to  be  cited  later  on.  It  may, 
however,  be  already  stated  here  that  long  boiling  of  the 
green  coloured  wool  with  excess  of  hydrochloric  acid  did 
not  dissolve  off  the  basic  sulphate. 

b.  On  calcining  another  sample  of  wool  mordant. :d  in 
chrome  alum,  it  was  found  to  contain  01385  grm.  Cr.,03 
(containing  a  trace  of  Fes0.,)  and  0- 164  grin.  S03,  from 
which  the  following  calculation — 

01385:0-164  =  I53:.r;  x  =  181-2;   1^  =2265 

shows  that  the  wool  contained  the  compound — 

(0r_.O3  +  2-265  S03). 

Since,  however,  the  0-1385  grm.  Cr.,03  would  as  §  basic 
sulphate  only  contain  0-0482  grm.  S03,  there  must  have 
been  0-164 — 0-0482,  i.e.,  0-1158  grin,  free  S03  in  tho 
wool,  an  amount  which  is  somewhat  larger  even  than 
that  estimated  above.  In  the  waste  liquor  from  the  wool 
here  analysed  there  was  found  0-0145  grm.,  Cr.:03,  and 
0-076  grm.,  SO-,,  which  correspond  to  the  compound 
(Cr203  +  10-02SO3). 

c.  Another  similar  analysis  showed  the  wool  to  contain 
(Cr..03  +  1-745SO.,),  while  the  waste  liquor  contained 
(t'r.O-  +  1 1  ■  It'.SO.i).  In  this  experiment  the  mordanted 
wool  was  extracted  for  a  very  long  time  with  distilled  water, 
which  may  account  for  the  larger  proportion  of  S03  found 
in  the  waste  liquor. 

d.  It  would  be  too  tedious  to  cite  all  the  different 
analyses  which  were  made,  but  another  may  be  given  in 
which  a  comparison  was  made  between  the  behaviour  of 
chrome  alum  and  ordinary  potash  alum. 

Experiment  4. — Wool  was  mordanted  with — 

a.  9  48  per  cent,  potasb£alam — 

[AUSOJj.Iv.SO,  +   2111,0]. 

b.  10  per  cent,  chrome-alum. 

The  alum  bath  began  to  be  slightly  turhid  at  73  < '.,  ami 
did  not  appear  to  change  much  afterwards  ;  when  cold  a 
good  deal  of  precipitate  could  be  removed  from  the  wool  by 
kneading  it  with  water.  The  chrome-alum  bath  began  to 
be  turbid  at  Hi  C,  the  decomposition  being  specially 
marked  at  85°  C,  and  soon  quite  complete  ;  us- 8  per  cent, 
of  the  chrome  alum  was  decomposed.  On  titration,  (a) 
required  2-56  cc.  normal  NaOII  :  (6)  required  0'93cc. 
Analysis  showed  the  wool  to  contain  (Cr„03  +  2  238S03), 
and  the  waste  liquor  (Cr;03  +  9"01SO3). 

'Experiment  5. — Although  the  foregoing  experiments 
showed  that  no  good  result  could  be  expected  by  employing 
basic  chromic  sulphate,  one  experiment  was  made  with  this 


compound,  more  with  the  view  of  demonstrating  how  very 
differently  wool  behaves  from  cotton.  The  following  two 
baths  were  prepared: — 

1.  0,,(.SOtVK..S01  +  24H..0  +  Xa;C03 

2.  2[Cr,(SiMi.K.S04  +  24II.O]   +   3CaC03 

both  equivalent  to  10  per  cent,  chrome-alum,  and  two  wool 
patterns  were  mordanted  as  usual.  As  expected,  both 
solutions  decomposed  very  much,  and  the  wool  acquired 
a  fine  sea-green  colour.  The  result  reminds  one  forcibly  of 
Chevreul's  attempt  to  colour  wool  with  finely  divided  carbon, 
ferric  hydrate,  &c,  and  this  method  of  dyeing  wool  green 
may  certainly  be  capable  of  practical  application.  Both 
patterns  gave  poor  colours  on  being  dyed  and  were  there- 
fore, as  expected,  badly  mordanted. 

Experiment  fi. — To  determine  if  the  potassium  sulphate 
present  in  chrome  -  alum  exercised  any  influence,  in 
connexion  with  the  decomposition  of  the  latter,  10  grms. 
wool  were  boiled  with  a  solution  of  pure  chromic  sulphate 
equivalent  to  1  grm.  chrome-alum  and  prepared  as  follows  : 
One  grm.  chrome-alum  in  solution  was  precipitated  with 
the  equivalent  amount  of  NaOH  and  the  chromic  hydrate 
was  well  washed  and  at  once  dissolved  in  the  equivalent 
amount  of  normal  sulphuric  acid.  The  appearances 
observed  were  exactly  the  same  as  in  the  case  of  chrome- 
aluin.  (The  waste  liquor  contained  0-01346  grm.  Cr203  and 
0-0774  grm.  S03,  therefore  the  wool  and  precipitate 
together  contained  0-13954  grm.  l'r:0,  and  0- 1626  grm.  Si  >,. 
Hence  the  waste  liquor  contained  (Crs03  +  10-99S03),  and 
the  wool  (Cr„03  +  2-23S03). 

After  mordanting,  the  wool  was  well  pressed,  then  steeped 
in  cold  distilled  water,  and  boiled  again  with  water  re- 
peatedly. It  was  impossible,  however,  even  after  many  days, 
to  remove  the  last  traces  of  acid.  The  first  wash  waters  were 
added  to  the  waste  liquor  before  malting  the  analysis.  In  a 
subsidiary  experiment,  bichromate  of  potash,  equivalent  to 
10  per  cent,  chrome-alum,  was  reduced  by  addition  of  4 
mols.  IL.si  >4,  and  the  necessary  amount  of  starch  and  the 
solution  was  employed  for  mordanting  10  grms.  wool.  As 
was  to  be  expected,  the  same  appearances  were  observed  as 
in  the  case  of  chrome-alum. 

Experiment  7. — It  seemed  desirable  to  determine  carefully 
the  behaviour  of  chromium  chloride  and  nitrate  towards 
wool.  These  salts  were  prepared  from  chrome-aium  in  the 
same  manner  as  the  chromium  sulphate,  in  order  to  be  quite 
certain  that  exactly  the  same  amount  of  Cr203  was  used  in 
each  case. 

The  chromium  chloride  bath  became  yellowish  green  on 
heating,  but  remained  perfectly  clear  throughout.  The 
wool  acquired  a  peculiar  greenish  yellow  tint,  and  had  not 
the  appearance  of  being  mordanted  at  all.  Analysis  showed 
that  86'54  per  cent,  of  the  chromium  remained  in  the  waste 
liquor,  so  that  only  13-46  per  cent,  was  fixed  on  the  wool. 

The  waste  liquor  contained  Cr2(0H)„Cl4,  hence  the  wool 
must  have  contained  the  compound  (Or.,  +  18 '3  CI).  This 
corresponds  to  (Cr203  +  9-15  S03),  bence  in  this  case  a 
very  acid  salt  is  tixed  on  the  wool.  The  circumstance  that 
here  none  of  the  chromium  was  precipitated  as  was  the  case 
with  chrome-alum,  is  quite  in  accordance  with  the  fact  that 
both  chromium  chloride  and  nitrate  in  solution  bear  the 
addition  of  a  large  proportion  of  sodium  carbonate  (up  to  2 
mols),  without  a  precipitate  being  formed. 

With  chromium  nitrate  too,  a  very  indifferent  mordanting 
of  the  wool  was  effected,  the  material  acquiring  even  a  paler 
greenish-yellow  tint.  The  waste  liquor  contained  0-1339 
grm.  Or  1  )3,  i.e.,  87-52  per  cent,  of  the  original  amount,  so 
that  the  wool  contained  only  12-48  per  cent. 

Both  samples  of  mordanted  wool  gave  poor  results  in 
d  \  eing,  a  point  to  which  reference  will  be  made  when  deal- 
ing with  the  effect  of  adding  various  acids  to  chrome-alum 
mordant. 

Experiment  8. — According  to  Havrez,  wool  may  be 
mordanted  to  a  certain  extent  even  in  the  cold.  In  order 
to  test  this  point,  10  grms.  wool  were  steeped  for  a  month 
in  a  solution  of  1  grm.  chrome-alum  in  600  cc.  water,  and 
shaken  up  every  day.  After  thorough  washing,  the  fent 
was  dyed,  when  it  became  at  once  evident  that  a  partial 
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mordanting  of  the  wool  had  really  o  \   titration 

hi    it   per  cent,  of  the  chrome  alum  bad 

bean  d< 

In  „.:  ...nl  anting  wool  with  acid  -..It-.  :i-  "as 

,u    observed   long  ago   by    Havre*,   and  referred  to 

ntlj  by  Knecht,  tin-  preaaoee  of  ammonia  oould 

be  iletected  in  the  waste  liquors,  and  this  too  was  observed 

mih  oertaintr.  even  in  ftc  case  of  the  wool  mordanted  in 

cold.     The  ammonia,  however,  was  no)  quantitatively 

II   I,,    joint    out   here   that   in   all    the 

■  f  waste  liqui  rs  given,  a  portion  of  the  sulphuric 

is  in  combination  with  chromium  is  really 

h  nil  ammonia. 

It    is    not    unnatural    therefore,    to    oonsider    that    the 

ammonia  which  is  given  off  from  the  wool  combines  with 

>   ',  groups  of  the  chrome-alum  and  so  effects 

its  deonmi  ibis  undoubtedly  occurs,  but  only  to  a 

limited  extent,  and  cannot  be  accepted  iplanation 

of  ti  which  takes  place,  otherwise  the  analyses 

-appearance  of    lls<i(   from  the 

He   liquor.     To  avoid  any  misconception  on  this  point, 

uder  the  following  typ  little  more  in  detail. 

per   cent,  chrome-alum  in 

mposition    of   the    salt    is    practically 

complete,  as   we  have   seen.      A   small   amount    (equal  to 

I  mo!.  !    -  -   combined  with  the   precipitated  ( 

that    the    waste     liquor    should    contain    3j    mols     II  ,S 

capable  of   being  estimated   as   barium    sulphate.      Such  is, 

ho«'  as     numerous    analyses     have 

shown;     invariably    u    large    proportion    of    the    II  S(  I,    is 

ting,   and  must,  therefore,  have  been  taken  up  by  the 

wool.     That  sueh  is  realty  the  case  will  be  better  understood 

in  conneetion  with  other  experiments  still  to  be  cited. 

Experiment  9. — This  experiment  was  made  in  order  to 
confirm  if  possible  with  more  certainty  the  truth  of  the 
cone'  iwn  from  the  analyses  already  made,  the  imme- 

diate question  to  be  answered  being  :  what  becomes  of  the 
KjSO,  of  the  chrome-alum.  10  ec.  dilute  II..S  )4  was 
exactly  neutralised  with  Kl'H,  then  made  up  to  i'>00  cc. 
with  water,  and  10  gnns.  wool  were  boiled  in  the  KM  l_ 
solution.  The  bath  became  faintly  turbid  through  the 
presence  of  organic  matter,  but  it  remained  perfectly 
neutral.  The  sulphuric  acid  determined  graviruetrica'ly 
in  one  half  of  the  bath,  amounted  to  0*2135  grm.  - 
therefore  0'  127  grm.  per  600  ce.  waste  liqnor.  A  parallel 
determiuatiou  was  made  with  10  cc.  of  the  original  dilute 
sulphuric  acid  employed,  and  it  was  found  to  contain 
This  complete  agreement  in  the 
numbers  obtained,  showed  that  the  potassium  sulphate  was 
not  absorbed  by  the  wool  but  remained  entirely  in  the 
bath.       Hence,   in   all   the   analyses   of    waste    liquors,    the 

SO<  due  to  the  presence  of  the  K.SI  I,  was  invariably 
deducted,  and  only  the  residual  1 1 _. S i  \  was  reckoned  as 
combined  with  the  chromium. 

■  iment  10. — This  experiment  was  made  in  order  to 
•'.  during  the  mordanting  process,  the  sulphur  of  the  wool 
itself  mijjht  not  yield  sulphuric  acid. 

-ins.  of  wool  were  boiled  in  a  solution  of  sodium 
nitrate  made  by  neutralising  10  cc.  normal  nitric  acid  with 
hydrate  and  diluting  to  COO  ee.  Barium  chloride 
was  added  to  the  neutral  and  slightly  turbid  waste  liquor 
after  acidifying  it  with  hydrochloric  acid,  but  it  produced 
only  yellowish  white  flocks,  not  in  the  least  like  barium 
sulphate,  aud  when  calcined  showing  traces  of  iron  to  be 
present.  This  residue  only  weighed  0-017  grm.,  and  was 
probably  composed  of  BaO  and  Fe__< ),  rather  than  of 
~  >..  At  any  rate,  such  traces  of  HjS04  might  be 
neglected. 

It  is  usually  considered  that  a  chrome-alum  solution 
which  has  become  green  by  beating  is  dissociated,  and  this 

•  ciation  occurs  between  60'  and  SO'  C.  Tichborne, 
however,  has  suggested  that  the  chromatic  change  is  due  to 
basicity  of  -he  solution  (Chemical  Xews,  24,  pp.  209,  ill). 
When  he  allowed  dilute  chrome-alum  solution  to  drop 
into  boiling  water  he  observed  that  dissociation  occurred  at 
once  (see  experiment  19),  the  solution  became  opaque  and 
basic  sulphate  was  precipitated,  but  it  dissolved  again  on 
cooling.     An   attempt   to  repeat  this  experiment  was  not 


sful,   for   the   •  chibited   the   decided 

turbidity    which    invariuhl-  rrool   was 

ding  to  Erugei  il  •  green  solution  contains 
prhue   siew.it    Hates   that  B  molf.  chn 
alum  are  decomposed  into — 

[(Cr,0       SO       ■  ■  I- ■  -   ■ 

Agaiu  <;.  I).  how.  d  ih.it  green  chi 

alum    solul  \  .liaU-is    into  two   p 

an  acid  sulphate  diffused  through  the  septum  wh 
sulphate  remained  behind.     Berzelins  had  previously  shown 
a  similar  state  of  things  to  exist  in  connection  with  fi 
sabs.     I.owi  1   found  the   preset)  a  salt*  satui 

only  to  the  extent  of    '..  wh  tetraacid 

chromic  salt.     The  latest  work   on   i! 

Recoura,  who  says:  under  the  action  of  heat,  the  oxide 
combined  with  three  equivalents  of  acid  undergoes  a  modi- 
in  which  alters  its  capacity  for  saturation,  so  that  it 
can  only  remain  in  combination  with  two  equivalents  of 
acid,  the  third  being  in  the  free  state  and  the  liquor  liecomes 
green.  Since  his  chromo-snlphnric  acid  (('r_.isii.ll  ;, 
immi  on    boiling,   it   can   seal 

into  consideration  here.     Kecoura  him-  rs  that  the 

change    from    \  iolet    to  green    in    the   case  of  chrome  alum 
solutions    depend    on    the    formation  of   the   basic  sulphate 
to  which  the  corresponding  hydrate  would 

he  (    , 

An  experiment  was  made  in  which  chrome-alum  was 
titrated  with  normal  Na<  III.  and  i-  was  observed  that  a  first 
change  of  colour  really  occurred  when  one-sixth  of  the  S03 
was  neutralised,  and  a  second  change  to  a  decided  yellowish- 
green  colour  was  noticed  when  one-third  of  the  SO,  was 
saturated.  These  observations  correspond  exactly  with  the 
appearances  noticed  during  the  mordanting  process,  so  that 
tbe  decomposition  of  the  chrome-alum  during  the  mordanting 
of  the  woo!  can  scarcely  he  explained  in  any  other  manner 
than  by  considering  that  the  wool  gradually  absorbs  the 
sulphuric  acid  from  the  dissociated  green  solution  with  the 
formation  of  a  more  and  more  basic  salt,  and  that  this 
process  continues  until  tbe  wool  under  the  existing  condi- 
tions becomes  saturated.  As  above  shown,  this  point 
occurs  when  about  $-~>7  percent,  of  the  10  per  cent,  chrome 
alum  presented  to  the  fibre  is  decomposed,  and  it  has  already- 
been  shown  that  5  per  cent,  is  completely  decomposed  by 
the  wool. 

Experiment  11. — This  experiment  was  made  in  order  to 
see  if  substances  similarly  constituted  to  wool  would  behave 
in  a  similar  manner  towards  chrome-alum  solutions.  The 
whites  of  two  eggs  were  beaten  to  a  froth  with  cold  distilled 
water,  and  then  poured  into  boiling  distilled  water.  The 
finely-divided  coagulum  thus  obtained  was  pressed,  well 
washed,  and  treated  with  dilute  acetic  acid  to  remove 
the  last  traces  of  alkali,  and  finally  washed  again.  The 
coagulated  albumen  thus  prepared  was  boiled  for  1|  hours 
with  1  grm.  chrome-alum  dissolved  in  GOO  cc.  water,  with 
the  result  that  exactly  the  same  appearances  were  observed 
as  in  the  ease  of  wool,  and  the  albumen  absorbed  74  per 
cent,  of  the  acid  present.  In  another  experiment  hide- 
powder  was  boiled  with  chrome-alum  solution  in  a  similar 
manner,  and  the  same  reactions  occurred  ;  the  chronie- 
alum  was;  decomposed  with  precipitation  of  a  verv  I 
sulphate. 

Experiment  12  was  made  in  order  to  determine  approxi- 
mately how  much  sulphuric  acid  was  absorbed  by  the  wool 
at  the  point  when  tuibidity  of  the  bath  began.  I  grm. 
chrome-alum  was  dissolved  in  600  ec.  water:  the  solution 
was  heated  to  80°  I  .,  and  then  rapidly,  but  carefully, 
titrated  with  normal  sodium  hydrate.  Incipient  turbidity- 
was  caused  by  the  addition  of  2o  cc.  which  corn  - 
the  absorption  .  -  that  at  this  moment  the  bath 

would  contain  (Cr_,03  +    1    7     - 

If  now  the  above-mentioned  view  is  correct,  namely,  that 
the  almost  total  decomposition  of  the  chrcme-aium  solution 
is  caused  by  the  absorption  of  its  sulphuric  acid  by  the 
wool,  two  modes  of  preventing  it  appear  possible :  (1)  the 
employment  of  larger  amounts  of  ebrome-alum  ;  (2)  the 
addition  of  acid  to  the  bath. 


-. 
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■iment  !:'.. — Wool  was  mordanted  with  10,  15,  20, 

and  40  per  cent,  chrome-alum   in  the   ordinary 

manner.     With  increase  of  concentration  of  the  baths  their 

mposition  was  diminished,  as  indeed  was  to  lie  expected 

on  physical  grounds,  so  that   the  solutions  containing  the 
largest  amounts  remained  perfectly  clear.     With  the  iucreas 
in  the  amounts  o(  mordant  used,  the  separation  and  fixing 
of    insoluble   basic   sulphate    gradually   disappeared;  the 

samples  had   the  appearance  of   being  better  mordanted, 

showing  si^r.s  ol  having  fixed  large  quantities  of  chromium. 

sh-green  colour  observed  before,  they 

hadnon  a  Benishgrey  tint,  and  they  gave  one  the 

impression  thai  am   a-  such    was   in  a  state  of 

solution  within  the  wool-fibre. 

The  samples  were  dyed  with  logwood,  alizarin,  and 
Persian  berries,  and  the  colours  obtained  became  darker 
and  darker,  corresponding  to  the  increasing  amounts  of 
chrome-alum  employed.  When  examined  more  carefully, 
however,  the  colours  were  seen  to  have  an  irregular,  speckled, 
or  seedy  appearance,  since  separate  wool  fibres  had  evidently 
taken  up  different  amounts  of  mordant,  and  therefore  of 
colouring  matter  as  well.  A  microscopic  examination 
showed  this  peculiarity  extremely  well,  and  fibres  of  every 
decree  of  intensity  of  colour  were  to  be  seen,  some  being 
almost  colourless,  others  very  dark  ;  indeed,  similar 
differences  were  noticed  even  in  one  and  the  same  fibre. 

With  chromic  acid,  i.e.,  bichromate  of  potash,  it  i~  easy  to 
mordant  the  wo  so  that  when  examined  micro- 

scopically the  individual  fibres  scarcely  differ  from  each 
other  in  epth  of  colour.  With  the  chromic  oxide  mordants 
however  such  regularity  is  difficult  to  attain  and  i-  only  met 
with  in  the  very  best  of  this  class.  No  doubt  this  difficulty 
has  to  some  extent  caused  practical  wool-dyers  to  discard 
chrome-alum.  With  the  dyestoffs  above  alluded  to 
(logwood,  alizarin,  and  Persian  berries)  and  with  the 
increasing  amounts  of  chrome-alum,  the  colours  varied 
actively  from  pale  grey  to  deep  bluish-black,  from 
pale  yellowish-claret  to  a  dark  dull  purple,  and  from  strau- 
yellow  to  a  brownish-orange. 

While  the  question  of  overchroming,  referred  to  in  the 
last  paper,  was  under  ion,  a  experiments  were 

made  to  see  if  similar  effects  could  possibly  be  obtained 
with  chromic  oxide  mordants,  and  it  may  be  well  to  refer  to 
these  here. 

Experiment  14. — The  usual  10  grms.  wool,  divided  into 
six  equal  piece-.  lanted  with   40  per  cent,  chrome 

alum.  Xo.  1  sample  was  removed  from  the  bath  just  when 
it  began  to  boil,  No.  2  a  quarter  of  an  hour  later,  and  so  on  ; 
No.  5  was  boiled  1  hour,  and  N'o.  I',,  2  hours.  The 
mordanted  samples  were  well  washed,  and  half  of  each  was 
extracted    -  with  boiling  water,  then  dyed  with 

logwood  at  the  boil  and  finally  washed  in  boiling  water.  In 
no  case  wa-  there  formation  of  lake  in  the  dye-bath,  and  no 
overchroming  was  perceptible.  -Ml  the  mordanted  samples 
had  a  violet  greyish  green  tint  similar  to  that  of  chrome- 
alum,  nnd  the  bs  as  ol  dissociation.  The 
dyed  patterns  varied  from  a  medium  to  a  deep  shad' 
bluish-black  with  a  slight  reddish  cast  in  the  ease  of  those 
patterns  which  had  been  washed  in  the  ordinary  manner 
with  cold  water  after  mordanting.  Although  chrome  alum 
seems  finally  to  give  up  a  larger  amount  of  chromium  to  the 
wool  than  does  chromic  acid,  the  latter  gives  up  more  than 
the  former  in  a  limited  period. 


After  pursuing  the  study  of  the  behaviour  of  chrome-alum 
up  to  this  point,  we  were,  through  the  kindness  of  Mr.  K. 
Centner  (Verviers)  enabled  to  consult  an  Important  the 
little  known  paper  written  by  Paul  Havrez,  entitled  "  Etude 
de  l'alunage  des  lain,  s  a  teindre,"  and  which  appears  in 
the  Bulletin  dn  Musee  de  l'industrie  de  Belgique,  May  and 
June  1872.  Havre/,  worked  with  ordinary  alum,  but  in 
most  points  his  results  coincide  with  the  foregoing,  although 
his  explanations  of  the  reactions  which  occur  differ  from 
ours.  He  imitated  the  somewhat  older  work  of  Chevreul 
who  neglected  the  influence  exerted  by  the  amounts  of 
alum  employed,  and  who  indeed  adopted  conditions 
altogether  useless  from  a  practical  point  of  view.  For 
example,  he  treated  1  grm.  wool  in  the  cold  with  25  grms. 


of  a  5  percent,  alum  solution  (therefore  125  percent,  alum) 
and  then  determined  the  amount  of  water,  alum.  &c.  ii> 
10  grms.  of  the  bath.  Still,  Chevreul  had  already  shown 
that  wool  absorbed  2-84  per  cent.  H..SO,.  of  which  it  could 
not  be  deprived  ;  further,  he  observed  the  liberation  of 
ammonia  or  of  an  ammoniacal  product.  He  considered 
also  that  wool  was  capable  of  absorbing  1  ■  26  per  cent, 
alum.  Previous  to  Chevreul  indeed,  Thenard  and  Hoard 
found  that  wool  could  absorb  alum  as  such,  i.e.  without 
undergoing  decomposition. 

Havrez  studied  specially  the  influence  of  the  relative 
amounts  of  alum,  wool,  and  water;  then  the  influence  of 
temperature,  and  the  duration  of  the  action.  He  worked 
at  a  tepid  and  also  at  a  boiling  heat,  with  amounts  of 
alum  varying  from  ^'- — 100  per  cent.,  and  after  dyeing  with 
various  dye-woods,  he  determined  by  means  of  Chevreul's 
chromatic  scale,  the  effect  produced  as  regards  shade, 
saddening  ami  intensity.  Unfortunately  he  seldom  gives 
positive  chemical  data  so  necessary  to  the  understanding 
of  his  assertions,  and  probably  for  this  very  reason  his 
otherwise  excellent  work  has  for  the  most  part  been 
neglected  by  chemists. 

Havrez  observed  the  decomposition  of  the  alum  when 
employing  small  amounts,  and  at  first  was  inclined  to 
attribute  it  to  traces  of  soda  left  in  the  wool  from  the 
scouring,  the  calcium  carbonate  of  the  water  employed,  and 
the  ammonia  resulting  from  the  decomposition  of  the 
gelatinous  principle  of  the  wool;  afterwards,  however,  he 
adopted  a  suggestion  of  the  celebrated  chemist  Stas,  and 
ascribed  the  cause  to  the  dissociation  of  the  alum.  We 
find,  however,  that  although  an  addition  of  acetic  acid 
prevents  dissociation,  no  good  results  are  obtainable  in  this 
manner.  Further,  we  disagree  with  his  assertion  than  an 
excess  of  alum  acts  like  an  acid  which  dissolves  the 
alumina,  and  gives  shades  which  remind  one  of  the 
reddening  of  litmus  by  acid,  while  small  amounts  give 
shades  which  correspond  to  the  blueing  of  litmus  by  alkalis. 
On  the  other  hand,  Havrez  rightly  maintains  that  with 
large  amounts  of  alum,  there  is  fixed  iu  the  wool  a 
compound  of  alumina  and  sulphuric  acid,  in  our  experi- 
ments the  largest  amount  of  chrome-alum  employed  was 
■lo  per  cent.,  which  gave  indeed  the  darkest  colours,  and 
there  was  therefore  no  sign  of  any  oxide  being  dissolved  off 
the  fibre.  Havrez  also  observed  that  wool  mordanted  for 
g  time  in  old  alum  baths  became  covered  with  a  white, 
powdery  precipitate,  which  he  regarded  as  aluminium 
hydrate.  In  the  case  of  chrome-alurn,  our  conclusion  is, 
a-  already  stab  d,  that  the  analogous  precipitate  i<  really  a 
very  basic  sulphate.  Havrez  st  ites  that  if  a  number  of 
mordanting  operations  are  effected  in  the  same  bath,  the 
solution  acquires  an  alkaline  reaction  towards  litmus,  if  for 
1  part  alum  more  than  15  parts  wool  are  employed.  This 
does  not  occur  with  less  than  15  parts  wool  to  1  part  alum, 
the  alumina  then  remains  iu  solution,  and  purer,  brighter 
colours  are  obtained  in  consequence  of  the  absorption  of 
free  sulphuric  acid  and  excess  of  alum.  With  less  than 
7  per  cent,  alum  the  action  of  the  basicity  of  the  bath 
becomes  evident,  the  wool  suffers,  becomes  brownish  tinted 
through  alkali,  emits  odorous  gases,  and  gives  only  dull 
colours  on  dyeing.  An  addition  of  acid  is  beneficial  with 
small  proportions  (1  per  cent.)  of  alum  ;  this  statement  of 
Havrez  is  also  true,  and  shows  how  carefully  he  worked 
and  observed. 

Further  on  there  will  be  an  opportunity  of  showing  that 
with  smaller  amouuts  of  colouring  matter  one  must  use 
correspondingly  smaller  amouuts  of  mordants,  hut  at  the 
same  time  increasing  amounts  of  acid,  in  order  to  obtain 
bright  normal  colours. 

Havrez    declared     that    with    small    amounts    of    alum, 
boiling    was    not    at   all    necessary,    and    that    be    could 
mordant  wool  with  aluminium  acetate  at  a  low  temperature. 
This  last  point  we  have  not  exhaustively  studied,  but  up  to 
the  present  we  have   invariably  obtained  poor  results  when 
1   mordanting  at  a  low  temperature.     Certainly  Havrez  both 
mordanted  and  dyed  in  much  more  concentrated  baths  than 
1   ours,  viz.,  1,500  parts  water  per  100  parts  wool,  a  propor- 
tion which  is  probably  seldom  or  never  met  with  in  practice. 
!   The  mordanting  action  undoubtedly  varies  according  to  the 
]   concentration    of    the   baths    employed,  and    hence    it    is 
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difficult    to   bring  into  aooord   the    various   statements  of 
lifferool  authors,   sinoe  eaob  has  evidently  worked   under 
■  conditions. 

e  unable,   b  iwi  ver,  I ol  rm  Havn  s'«  statement 

ili.,  sulphuric  acid  with  10  percent 

o,  the  dyeing   with  logwood  i-  hindered)  we  8ad  that 
I  4   per  ci  tit.  acid  with  10  |"  I  et  ut,  ohromi 
'    lined. 
Havrei    concludes,    always    judging    merely    from   the 
the  dyed  colours,  that   with  the  use  of  8— 7 
percent  alum,  a  basic  sulphate  i-  fixed  on  the  fibre;  with 
mure  than   7    per  cent,   a    little   less   alumina    and  more 
milium   sulphate   is   fixed.     The  maximum  amount  lies 
urn  in  and   IS   per  cent.;  larger  amount!  are  said  to 
ifl  the  alumina  ulread)  fixed,  and  tlni^  yield  paler 
lura  i  with  'iii   -40  per  cent,  alum,  deep  colours  are  only 
obtained aftet  very  long  boiling. 

tplanation  of  his  results,  Havrei  assumes  in  the  first 
iation  occurs,  thus:  — 

Mi  1 1       Us(OH  i,  i  8H  SO, 

he  considers  the    \l(.i>lli.    to  bo   present  partly  in  a 

iblc  modification.     Further,  he  considers  that  the  wool 

takes  np  these  two  Forms  of  hydrate  in  unequal  amounts 

■long  with  free  alum.     Finally,  when  several  lots  of  wool 

mordanted   in  a  mixture  of  aluminium  sulphate   and 

Sulphuric    aeid.    lie    concludes    that    the    first    hit-    of    wool 

v<  \  m"i.'  sulphuric  arid,  since  aftet  some  time 
the  hath  contains  alum  only  and  not  any  free  Bulphuric 
••  I'absorption  fixe  la  dissociation,  la  rend  permanente." 
a  hath  is  poorer  in  sulphuric  aeid  and  richer  in  basic 
sulphate,  the  larger  tin'  quantity  of  wool  which  is  worked 
in  it,  either  all  at  once  or  in  successive  quantities. 

Further  reference  here  to  Havrez's  work  is  unnecessary, 

pt  to  refer  the  reader  to  tin-  abstract  which  occurs  in 

(ha-.  O'Neill's    lYxtilc  Colonrist,   Vol.   111.,  1877,  p.  181, 

and   to  giv,     II  aeral    conclusions,  which   are  as 

follow-  :  — 

Strong  doses  of  mordant-  act  in  solution  as  salt-  (or 
a-  salts  and  acids)  after  their  absorption  by  wool. 

(2.)  Weak  doses  of  mordants  act  upon  wool  as  metallic 
hydrates,  the  formation  of  which  i-  assisted  by  long 
boilii 

The   uneqnal    absorption  by    wool    of    the    basic 
rates  and  dissociated  acids,  and  its  reactions  upon  each 
of  them,  eau-e  these  differen 

of  salt,  it  would  appear,  may  he  replaced 
by  small  quantities  of  acids,  or  of  acid  salts  of  potassium 
sulphate,  binoxalate,  tartar.   &c),  which    in  water   are 
resolved  into  free  acid  and  neutral  salt 

(5.)  The  augmentation  of  the  metallic  hydrate  fixed  is 
procured  by  addition  of  water,  increase  of  heat,  or  prolonged 
torn 

(6.)  The  colour  which  pure  wool  take-  in  dyeing,  con- 
-  that  due  to  the  first  portion  of  hyd rated  acid,  or 
metallic  hydrate  absorbed  by  the  wool.  Acids  act  specially 
in  purifying  wool  ;  they  seem  also  to  set  the  colourini; 
matters  free  from  glucosides.  The  metallic  hydrate-  tix 
coloured  lakes  upon  wool  in  a  different  manner. 

B,  (iiu. imk-Au  m  with  Various  Acids. 

1.  Chimin  Alum  and  Sulphuric  Add. 

The  foregoing  scries  of  experiments  have  shown  that 
although  the  dissociation  of  chrome-alum  may  he  prevented 
by  employing  large  amounts,  still  level  dyeing  with  the  use 
of  this  mordant  i- not  to  be  obtained  in  this  manner,  and 
hence  experiments  wire  now  tried  with  the  addition  of  acids. 

Experiment  15. — Wool  was  mordanted  with  lo  per  cent. 
chrome-alum  -  0,  l,  -J.  :s,  -t  mols.  11  St),. 

In  haths  Xos.  1  and  2  strong  dissociation  occurred,  in 
No.  .')  there  was  much  less,  but  in  Xos.  4  and  5  the  solutions 
lined  perfectly  clear -.  the  waste  liquor  of  Xo.  1  appeared 
almost  colourless,  hut  the  rest  showed  a  green  coloration, 
which  gradually  became  more  intense  towards  Xo.  5.  Never- 
theless the  dyed  patterns  showed  that  from  Xos.  2-  ,j  the 
amount  of  chromium  fixed  gradually  increased,  Xos.  4  and 
5  especially  giving  dark  colours. 


II.  i.      i   ,o 

verj  unequal  d  ■  fibres,  and  ihc  | 

themselves  had  a"seedy"  appearance,  just  as  whi 

iployi  I      la  individual 
fibres  the  tips  always  appeared  darker  than  thoi 
of  ih,-  fibre     i 

in  tin-  case  of  unspun  lamb's  wool  - red  in  tie-  lube 

which  was  tried   perchance  the  woollen  cash  mi 

contained  more  than  on,-  quality    ,,f  wool.     H 

imate  of  potash    gave  level  colours 

l  ith  the  emplo;  mcnl  ol  the  cl 
t.     The  difference  in  I !  havn  ur  ol 

and   wool   towards    mordants  is  here  shown  in  a   -triking 
manner.      With  the    former,  a-    i-   wall    known,  we    have  to 
employ  basic  salts;  whereas  with  thi    latter  the  pi 
fir,-  acid  seems  tc  be  absoluti  U  essential. 

Tin-  amounts  of  sulphuric  acid  recommended  many  rears 
ago  In  Peissert  were  1-66  -2-5  mols.  per  i  I.  chrome- 
alum.  Wh.-n  dyed  in  alii  irin,  pattern  No.  S  g  ive  indee  I  a 
very  deep  bl  lish  Bordeaux,  but  the  colour  was  not  full  and 
it  had  a  peculiar  greyish  hue,  ami  differed  entirely  from  tin- 
normal  Bordeaux  obtained  from  alizarin. 

Xo  chromium  determinations  were  made,  but 
of  the  waste  li  |Uor  of  bath  No.  5  showed  an  absorption  by 
the  wool  of  0- 288  grm.  SO,  -  0-3528  grm.   H;S(i,.  so  that 
the  mordant  tl  "a-  very  aeid. 

The  poor  result  a-  regards  colour  lure  obtained  accords 
entirely  with  that  obtained  sum.-  years  ago  by  Liechti  and 
Schwitzer,  when  il  was  shown  that  the  use  of  sulphnric  acid 
a-   an  assistant  cannot  rep]  i  ie  org  mi,-  acids  (Mittheilun 
dts  technologischeu  Gewerbe Museums,  Wien,  ill  ,  p. 

2.  Chrome-Alum  ami  Acetic  Acid. 

If  acetic  acid  proved  to  have  the  power  of  preventing  the 
dissociation  of  the  chrome-alum,  good  result-  in  dying 
might  be  expected,  but  experiment  showed  thi-  not  to  be 
the  case. 

Experiment  16. — Wool  was  mordanted  with  In  per  cent. 
chrome-alum,  +  0,  :i,  6,  8,  10,  12,  14  mols.  acetic  acid. 
+  2,  4,  G  mols.  sodium  acetate.  Baths  Nos.  8,  '.*,  10 became 
turbid  fir.-t;  after  35  minutes,  baths  Nos.  2,  3,  4  became 
also  turbid,  but  more  slightly  ;  at  95  < '.  bath  Xo.  5  became 
turbid,  lmt  to  a  still  smaller  extent :  while  baths  Nos.  6  and  7 
remained  clear.  When  washed  and  dyed  with  2."i  per  cent. 
logwood,  poor,  "seedy"  greys  only  were  obtained,  little 
calculated  to  inspire  further  experiment  in  this  direction. 
A  note  of  llavrez  gave  hope  that  better  results  might  be 
obtainable  by  mordanting  at  a  lower  temperature.  The 
experiment  was  therefore  repeated,  employing  the  amounts 
of  Xos.  2 — 7  and  a  temperature  of  t5o  — 7n:  C.  In  this 
all  the  baths  remained  clear,  but  although  the  dissociation  of 
the  chrome-alum  had  thus  been  prevented,  tin  dyed  result 
was  even  worse  than  before.  When  microscopically 
examined  some  of  the  fibre-  showed  a  deep  bluish  grey 
colour,  hut  others  were  almost  colourless. 

This  result  appears  to  indicate  that  a  more  acid  compound 
than  K;(  SH,\  must  necessarily  be  present  on  the  fibre  in 
order  to  produce  the  colour  bake  within  it-  substance  :  acetic 
acid  being  a  volatile  acid,  is  apparently  not  adapted  for  this 
purpose. 

The  last  three  mordants,  Xos.  !*.  9,  lo,  with  sodium 
acetate,  were  included  in  order  to  see  if  a  salt  less  rich  in 
St  I .  than  chrome  alum  could  be  fixed  upon  the  wool,  hut.  as 
expected,  the  results  were  very  poor.  Already  in  I 
Liechti  and  Schwitzer  found  that  pure  chromium  acetate 
gave  unfavourable  results  when  employed  as  a  mordant  for 
wool. 

Before  referring  to  further  mordanting  experiments,  it  i- 
necessary  to  cite  briefly  a  few  experiments  made  with  the 
view  of  determining  the  importance  or  otherwise  of  certain 
possi'  ror.  As  is  well  known  to  the  analytical 

chemist,  certain  kind-  of  gla-s  are  not  wholly  unattacked  by- 
boiling  water,  and  there  wa-  a  possibility,  therefore,  that 
the  chrome-alum  might  be  to  a  certain  extent  decomposed 
by  the  glass.      I  toe   of  the  glass   dj  ontaining 

•  r  was.  then  for,-,  heated  in  the  course  of  an  hour 
to  the  boiling-point  and  boiled  one  hour, with  tbeaddition  of  a 
little  nn thy  I  orange,  jus:  reddened  with  a  trace  of    hydro- 
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chloric  acid,  and  afterwards  allowed  to  cool.  On  comparing 
the  tinted  water  which  had  been  boiled  with  a  small  sample  of 
it  which  had  been  set  aside  previously,  no  indications  of  any 
neutralisation  could  be  seen.      Another  similar  experiment 

was  made  by  boiling  600  CC  water  with  the  addition  of  an 
amount  of  sulphuric  acid  (Gee.  normal  H3S04)  equivalent  to 
1  gnu.  chrome-'ilum ;  to  neutralise  the  liquid  afterwards 
G  cc.  normal  NaOH  was  required, so  that  here,  too,  it  was 
shown  that  the  alkali  of  the  glass  dye-vessel  had  exercised 
no  action  in  the  mordanting  experiments. 

Another  possible  source  of  error  might  of  course  be  the 
Glint  alkalinity  of  the  Leeds  water,  as  well  a*  that  of  the 
wool  itself,  due  to  the  scouring  process.  For  600  cc.  Leeds 
water  there  was  required  0"2I  cc.  normal  acid  to  neutralise  it, 
and  for  the  10  grms.  wool,  0/9  ec.  ;  therefore  together  1  ec. 
A  sample  of  10  grms.  wool  was  therefore  mordanted 
with  10  per  cent  ebrome-alum  in  600  cc.  water,  with  the 
addition  of  1  cc.  normal  sulphuric  acid,  but  the  same  appear- 
ances as  those  already  described  were  again  ohserved.  It  is 
therefore,  as  we  believe,  conclusively  proved  that  the 
decomposition  of  the  chrome-alum  is  brought  about  by  the 
wool  itself  absorbing  the  sulphuric  acid  from  the  dissociated 
chrome-alum  in  the  mordanting  bath. 

Experiment  17. — It  seemed  possible  to  prevent  the 
decomposition  of  the  chrome-alum,  if  the  wool's  affinity  for 
acid  were  satisfied  before  the  mordanting  process.  To  this 
end  two  samples  of  wool  were  boiled  for  lj  hours  with 
COO  cc,  the  one  with  the  addition  of  1  grm.  sulphuric  acid, 
and  the  other  with  its  equivalent,  1*88  grms.  cream  of  tartar. 
After  washing,  the  samples  were  mordanted  as  usual  in  a 
separate  bath  with  10  percent,  chrome-alum.  Even  here, 
however,  though  to  a  less  extent,  turbidity  and  decomposi- 
tion of  the  chrome-alum  ensued.  On  dyeing  with  logwood 
better  bluish-black  colours  were  obtained  than  with  the  use 
of  chrome-alum  alone,  but  they  were  not  altogether  satis- 
factory either  in  colour  or  evenness.  Examination  by  the 
microscope  showed  both  deep  black  and  pale  bluish  slate- 
coloured  fibres.  On  titrating  the  waste  liquors  it  was  found 
that  an  absorption  of  0"2832  grm.  S03  and  cream  of  tartar 
corresponding  to  0-1276  grm.  S03  had  occurred,  so  that 
the  amount  of  the  latter  substance  absorbed  by  the  wool 
was  45  per  cent,  of  the  former. 

Experiment  18. —  A  special  experiment  showed  that 
"  chlorinated "  wool  may  be  well  mordanted  with  chrcme- 
alam  without  any  decomposition  being  noticeable  in  the  bath. 
-V  lo-trrm.  sample  of  ordinary  wool  was  heated  with  600  cc. 
water  and  2  grms.  sulphuric  acid,  then  well  squeezed  and 
mordanted  with  10  per  cent,  chrome-alum,  and  in  this  case 
no  decomposition  in  the  mordant  bath  was  noticeable. 

If  after  the  treatment  with  acid  the  wool  is  steeped  for  a 
quarter  of  an  hour  in  a  cold  dilute  solution  of  bleaching 
powder,  then  washed  and  mordanted  with  chrome  alum,  no 
decomposition  of  the  chrome-alum  occurs  in  the  bath,  but 
one  observes  an  interesting  formation  of  chromic  acid. 

Apart  from  the  effect  of  the  oxidation  of  the  wool,  possibly 
the  good  results  obtained  on  "chlorinated  "  wool,  with  some 
colouring  matters  at  least,  may  depend  to  some  extent  upon 
the  acid  absorbed  by  the  wool.  In  the  case  of  the  above 
two  samples,  when  dyed  with  alizarin,  the  non-chlorinated 
sample  gave  a  garnet-red  colour,  pointing  evidently  to  the 
effect  of  the  acid,  absorbed  by  the  wool,  whereas  the  second 
one  gave  a  bluish  Hordeaux  colour,  which  probably  contained 
lime. 

It  has  already  been  stated  that  the  wool  takes  up  the  free 
sulphuric  acid  from  the  dissociated  green  chrome  alum 
solution,  with  the  formation  and  precipitation  in  the  bath 
and  en  the  wool  of  the  basic  compound — 

(Crs03  +  0-06  SOa 

and  it  has  been  shown  thai  the  same  reaction  takes  place  to 
a  less  extent  even  in  the  cold,  if  the  operation  is  prolonged 
sufficiently,  hence  the  idea  occurs  to  one  that  even  in  the 
case  of  the  violet  chrome-alum  solution,  there  may  be  a 
partial  or  incipient  dissociation. 

Here  th»  first  question  to  be  determined  is  whether  or 
not  free  sulphuric  acid  is  present  upon  wool  mordanted  with 
chrome-alum. 


Experiment  19. — A  piece  of  chrome-alum  mordanted 
wool  was  divided  into  six  parts,  which  was  then  dyed  with 
logwood — 

(1.)  Without  addition. 

(2.)  With  addition  of  1  cc.  normal  sulphuric  acid. 
(8.)         „  ,,         1     „         ,,      oxalic  acid. 

(4.)  ,,  „  1      ,,  „      tartaric  acid. 

(5.)  „  „  1      „  „     sodium  acetate. 

(6.)  „  ,,  1      „         ,,     calcium  acetate. 

The  colours  were  of  course  poor,  "  seedy,"  brownish-greys, 
and  even  with  the  naked  eye  one  could  detect  among  the 
black  fibres  dirty  pale  brown  ones.  The  patterns  >>"os.  2 — 4 
had  more  of  a  reddish-brown  cast,  so  that  the  colour  was 
certainly  not  improved  by  an  addition  of  acid  to  the  dye- 
batli.  This  result  accorded  entirely  with  the  negative  one 
of  another  experiment,  in  which  the  attempt  was  made  to 
correct  an  already  decomposed  chrome-alum  bath,  l'atterns 
Nos.  5  and  6  showed  plainly  the  beneficial  effect  of 
neutralising  the  free  sulphuric  aeid  in  the  wool  by  the 
sodium  or  calcium  acetate,  the  latter  seeming  indeed  better 
than  the  former.  The  colours  of  these  patterns  were  dark 
bluish-greys,  but  even  here  the  microscope  revealed  almost 
colourless  fibres  alongside  of  others  which  were  deep  blue. 

Why  individual  wool  fibres  should  behave  so  differently, 
as  is  here  shown,  is  a  moot  point ;  whether  it  is  due  to  a 
mixture  of  wool  or  whether  the  mature  fibres  behave 
differently  to  those  of  more  recent  growth,  with  respect  to 
their  power  of  absorption  of  the  mordant  constituents,  is  not 
yet  determined.  It  always  appeared,  however,  as  if  the 
coarser  fibres  had  a  deeper  colour  than  the  thinner  ones. 
In  any  case  it  is  very  striking  that  similar  marked  differences 
are  never  met  with  in  wool  mordanted  with  bichromate  of 
potash,  and  explains  to  some  extent  the  preference  of 
practical  dyers  for  this  mordant.  O.  N.  Witt  has  also- 
referred  to  this  matter  in  connection  with  the  dyeing  of 
wool  with  indulin,  and  dyers  meet  with  it  frequently  in 
ordinary  practice ;  it  is  certainly  one  of  considerable  im- 
portance, and  there  is  no  doubt  that  in  many  cases  in  practice 
irregular  colours  have  been  caused  by  the  spinner  rather 
than  by  the  dyer. 

The  different  behaviour  of  various  qualities  of  wool 
towards  many  colouring  matters  is  often  met  with,  espe- 
cially in  the  case  of  azo-colours,  and  when  two  or  three 
colours  are  being  applied  simultaneously.  Sometimes,  at  a 
given  temperature,  one  colour  is  already  entirely  taken  up 
from  the  dye-bath  while  the  others  have  been  scarcely- 
attracted  at  all,  but  only  certaiu  parts  of  the  mixture  of 
wools  had  become  dyed,  the  others  dyeing  afterwards  at 
higher  temperatures,  tho  end  result  being  that  the  dyed  wool 
contains  fibres  of  different  colours,  and  the  general  colour- 
is  bad  because  of  the  irrational  mixing  of  different  qualities 
of  wool. 

This  is  not  the  time  to  enter  into  this  question  further, 
hut  it  seems  possible  that  here,  too,  the  unequal  attractiou 
for  acid  by  the  different  wool  fibres  lies  at  the  root  of  the 
matter.  The  observation  of  Breinl  that  wool  treated  with 
dilute  sulphuric  acid  and  then  steamed,  dyes  deeper  colours 
than  untreated  wool,  is  explained  most  simply  by  ascribing 
it  to  the  absorption  of  acid. 

Experiment  20 — Another  method  of  showing  the  presence 
of  absorbed  free  acid  may  be  based  upon  the  behaviours  of 
the  acid  azo  colours.  Wool,  after  mordanting  with  chrome- 
alum  and  washing,  was  dyed  with  3  per  cent.  Fast  Red  E 
(n  a  s  f).  The  bath  was  almost  completely  exhausted, 
and  the  wool  was  dyed  a  deep  red  ;  the  shade  was,  of 
course,  considerably  dulled  by  the  presence  on  the  fibre  of 
the  basic  chromic  sulphate,  but  otherwise  the  dye  was  quite 
normal.  A  microscopic  examination  revealed  no  undyed 
fibres,  but  there  were  all  shades  from  pale  to  dark  red. 
flic  waste  dye  liquor  had  a  neutral  reaction.  Unmordanted 
wool  dyed  in  a  similar  manner  only  acquired  a  pale  flesh 
tint. 

Experiment  21.— Two  samples  of  wool,  10  grms.  each, 

were    dyed    simultaneously    with    600    cc.     distilled    water, 

I   0-3  grm.  Fast   lied  E,  the  one  with  addition  of  6  cc.  normal 

,   sulphuric  acid,  the   other  with   1   grm.  chrome-alum.     The 

!   one  with  sulphuric  acid  exhausted  the  bath  completely  ;  the 
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mi  bath  became  gradually  turbid  and  was  not  fully 

tasted  :  th lo  11  ol  duller,  of 

;i  bluer  red,  and  nol  no  deep  at  the  other      I  he  |  i 

the  fool  thai  n  p  irtion  "I"  the  SI '   could  nol 

it  in  develo  si  Red,  sinoe  it  was  prevent  in  the 

precipitated  baa  o  chromic  sulphate.  Taking  this  intoacconnt, 

nouatt  of  sulphuric  icid  in  action, 

mployed  I  *38grm!i.  chrome-alum,     fc'or  the 

normal  sulphuric  acid  are  e  |uivnlenl  onlj  t"  0-88 

»  which  usually  lOperccnt.isreoommendedto 

>  th  acid  colours,  i.e.,  1  grm   in  the  preaenl  insta 

I ;,,  Iphate  precipitated  in  the  bath  bad  not 

ottraoted  any   colouring    matter.       Here,   too,  the   d) 

is  irption   of  sulphuric  acid  from  the 
,  hrome-alum  l>y  the  wool. 

~  to  some  extent  a  repetition  of 
experiment    21     (employing     an    equiralent     amount    of 
.  nromium  ox  J  ite  insti  ad  of  the  sulphate),  with  the  ol 
preventing  the  formation  of  a  precipitate.     By  cl 
Bordeaux    S   was   used  instead  of    Fast   Red.     The  hath 
uned  clear,  but  was   onlj  ahonl  two-thirds  exhausted. 
N.i'MI  to  the   waste   liquor,  pare  chromic 
hydrate  was  precipitated.     It  would  appear  from  this  result 
t tint  wool  has  a  greater  attraction  for  sulphuric  acid  than  for 
.'\.ili.'  acid  from  chromium  salts. 
The  experiments  already  referred  to  point  to  the 
of  determining  the  behaviour  of  wool  towards  various 
mtinuing  the  study  of   the  use  of  chrome- 
alum  with  the  addition  of  organic  acids.    Such  experiments 
were  not  originally  intended  when  planning  the  work,  but 
behaviour  of   wool   towards  chrome-alum 
led  to  compel  this  step,  although,  perhaps,  little  new 
could  be  expected  from  it. 

In  the  tirst  instance   it  seemed   interesting  to   determine 
whether  a  relation  exists   between  the    amounts   of    acid 

alum   liatli  and  oneof 
free  sulphuric  acid.     Should  this  he  the  case  it  would  be  an 
excellent  proof  that  the  decomposition  of  the  chrcme-aliim 
is  . i  direct  result  of  the  absorption  of  the  sulphuric  acid  by 
the  wool.     Here,  too,  the  experiments  were   always   con- 
ducted in  such  a  manner  that  10  grins,  wool  were  boiled  for 
ours  with  600  cc.  water  containing  the  acids  selected. 
\ftcr  allowing   the  baths    to    cool    and    making  up   to  the 
original  volume,  a  definite  portion    was  titrated   and  ealcu- 
;  the  deficiency  of  acid  was  considered  to 
have  been  absorbed  by   the   wool.     In    this   manner  alone 
suits  arc  to  be  expected,  since  it  is  practically 
impossible  to  wash  out    equally   different    samples   of  wool 
boiled  with  different    acids,  since   the   latter  appear   to  be 
lined  by  the  wool  in  different  proportions.     With  respect 
to  cream  of  tartar,  amounts  were  always  taken   in  which  the 

-  equivalent  to    the   other   acids.      According 
i  Hoard  and  Thcuard.  namely,  wool  decomposes  cream  of 

tartar  into  free  tartaric  acid  which  is  absorbed  by  the  wool 
and  neutral  potassium  tartrate  which  remains  in  the  bath. 
Kuhlmann,  too,  states  that  it  is  only  the  free  tartaric  acid 
which  is  active,  and  hence  recommends  that  dyers  should 
invariably  liberate  the  whole  of  the  tartaric  acid  by  an 
addition  of  sulphuric  acid.  It  may  be  incidentally  men- 
tioned that  in  all  the  waste  acid  liquors  tbe  presence  of 
ammonia  could  be  del 

The   early  experiments  on   this  subject  of   the  absorption 
i-ids  by  fibre,  seem   to  he  absolutely  worthless   for  our 
cut  purpose,  because  they  were  made  under  conditions 
absolutely  different  from    those  imposed  in   practice,  e.g.s 
those  ofChevreul  (1833)  ami  Bollcy  (1859),  a-  well 
Mills  and    l'akamiue  i^Journ.   Soe.  Chem.  Industry.   March 
I).     More  important  for  us  are  the  recent  experiments 
and  analyses  of  Knecht  (Journ.  Soe.  Dyers  and  Colourists, 
4,    li't).      He    found   that   wool   boiled  with   5   per    cent, 
sulphuric  acid,  absorbed  3G    per  cent.:    by    subsequently 
extracting  the  fibre  three  times  with  boiling  Water  126  per 
cent,  could  be  removed,  so  that  2  34   per  cent,  was   perma- 
nently absorbed  or  neutralised  by  the   wool.     The  amount 

-  quivalent  to  this  would  be  3  per  cent, 
oxalic  acid.  8*6  per  ceut.  tartaric  acid.  8'98  per  cent, 
cream  of  tartar.  7-54  per  cent,  potash-alum.  7  •  94  per  cent, 
chrome-alum.       Now,    according   to    Knecht,   wool    boiled 


with  ■  .  ,.,„ 

i  I-  t..    1111    grin..  II  ,i 

the  above  2 '34  percent.     With  the  ut 

alum  I    ..  i    per    cent.    H,S04)    total    al  '    till 

sulphuric   acid   occurred;  the    more   alum     isi  l    the   lei 

■  eU  is  the  amount   of  sulphuric  al read) 

ii-h  observed  by  Hat  rex,  and  la) 
■  in"      With  the  use  "f  20  pi 
lo  pei  cent,  alum,  the-  amouuts  "t  SOjfomi 
absorbed  wen    11*0  per  cent.,  14*6  percent.,  22   I  percent., 
of  the  25  ■  42  per  cenl    Si  I   theoretically  pi   jenl 
of  this  is  ascribed  by  him  to  dissociation,    With  15      rci 
alum  there  was  71  per  cent.  SO,  pern  i  • 

neutralised,    an. I    there    is    probably    live  I    on   the  wool    a 
l';i.  .    sulphate,     it   the  mordanti  I 
with  I  •  lied  water  ther  >  was  found  rl 

l-l'i'.n  per  cent,  si  i  instead  of  7M  per  -  l  From 
Kin-lit'-  data  we  cannot  draw  the  somi  ictly, 

ii"  d<  ubl  because  in  these  cast  -  titral  on  do  lice  ti 

givt  ighl  into  the  m 

titrate  as  to  determine  ii    an  acid  bath  Gr  u 

and  then  tl  ed  TI  ith  the  alumina. 

Knecht  presented  to  the  wool — 

All  >a,  0-807  grm  .  and  Si  I    0-  189    grm.; 
there  remained  in  the  bath — 

Aljl  >.,,  0-0355  gnu.,  and  SI  >,.  0    13G7  grm.  ; 
there  was  therefore  on  the  wool — 

AU>,,  0-0452  gnu.,  and  S  >,.  0  05  II 
From  these  data  one  may  calculate  as  follows  ;  -- 

0-0452  :  0-0531  =  102  :  x;  .<•  =  119  and     '  '       14s  7 

that  is  to  say,  the  wool  eventually  <  .,  -  he  basic 
aluminium  sulphate  (Al  Os:  1-487  si  l,).  and  if  calculated 
in  the  same  manner  the  bath  is  shown  to  contain — 

(ALU.,  :4-9  S03) 

IfKnecht's   data   respecting  the  ly  fixed   com- 

pound   are    calculated    in    a      similar 
arrived    at     is    that   both    on    the    wool    and    in 
mordant  liquor  there  is  present  ( Al i  I       iSl  '  ,).  thus  ■ — 
Presented  to  wool — 

Al  <  >,.  0-0807  L'rm.,  and  SO.,,  0-1898  grm.  : 
in  the  bath — ■ 

AU>:„  0-0355  grm.  (:  I,  and  SO,,,    I    1837  grm.  : 
therefore  on  the  wool — 

Ala  I,.  0*0452  grm.  (?),  and  si  I     n-  [061  gnn 

[n  both  ea-es  the  figures  work  out  to  |  A'  i  >         -    I 

According  to  the  amount  of  alum  employed  in  mordant- 
ing, as  well  as  that  of  the  water  and  the  duration  of  the 
boiling,  different  results  are  obtained,  ind  il  is  impossible, 
therefore,   to   give    exact    formulae   which  .tally 

applicable.     The  dissociation  becomes  less  the  larger  tl 
amounts  of  alum  employed,  and   seems  to  us  to  become  nil 
with  the  use  of  35  per  cent,  chrome-alum.     K   ■ 
that  with  increasing  amounts  of  acid  or  alum,  proportioi 
diminishing  amounts  are  fixed,   e.g.,    I    13   pel    cent,  with 
addition  of  20  per   cent.    H3SO4,   and  only    I  '82  percent 
with  4"  per  cent.  H  Si  \. 

In  the  ease  of    alum  no  further  decomposition  will    of 
course   occur   after  the   wool's    need    !   r   acid    has    been 
satisfied.      With  the  use  of  sufficiently   large  amounts 
alum  the   baths  must  therefore  remain  clear,  since 
very  faintly  basic  sulphate  is  formed. 

t  does  uot   seem  to  have  •    actual  foi 

mation  in  the  solution  of  insoluble  basic  sulj  hal   .  aith    . 
it  is  somewhat  striking  ..ly  in  tbe  ca-e  of  chrome- 

alum).     His  conclusions  on  the  question 

••When  boiled  with   15  per  cent.     > 
partial  decomposition  of  the  salt, 
tion.     The  amount  of  the  latter 
the  Al  I  1   and  SO,  appear  to  be  absorbi  d 
lent  proportions."' 

Absorption  of  Various  .1 

In  all  these  experiments  it  was  I 
concordant  results.    The  re-  mold- 

ing to  the  amount  of  acid  ;  1 
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■    although  we  never  employed  such  large 

las  he.     They  varied,  too,  according  to  the 

■•   tion  of  tlu-  baths. 

It  i^  well  perhaps  to  refer  here  to  the  difficulties  con- 

I  with  the  equal  heatiDg  and  evaporation  of  the  several 

-  .    hough   every  precaution   was  taken.      To  avoid 

-  errors,  the  baths  were  maintained  at  a  constant  level, 
after  e  toliiig  thoroughly,  were  again   made  up  to  the 

mark  (600  cc.)  with  water,  and  well  stirred  with  the  wool 
time  until  a  state  of  equilibrium  had  been  established, 
portion  of  the  liquid  for  analysis. 

I   -  rption  of  Sulphuric  Arid. 

Experiment  -J:;.— (1.)  When  10  cc.  normal  H.;S04  were 
:.  i.e.,  0-49  grm.  1I..SM,  =  0-40  grm.  SO,,  the  following 
:unounts  were  absorbed  : — 


11    Ml, 

firm. 
•  i  M6J 
0*3325 
0*3469 
0-3136 

0*2640 
0-8582 

0-332 


S03 
0*283 
0-136 

<rs« 

0-273 


0' 


:i 


(2.1  When  6  cc.  normal  H.,S04  were  used,  i.e.,  0-294  grm. 
HSU,  =  0-240  grm.  SOj,  and  equivalent  to  1  grm.  chrome- 
alum,  the  following  amounts  were  absorbed  : — 


H.so, 

firm. 

0-25382 

0-24696 

0-2400 

Average    0'24ti9 


SO- 

firm. 
0-2072 
0-2016 

0-2 i 

0-2029 


The  above  10  determinations,  made  at  different  times,  show 
therefore  that  a  reduction  in  the  amount  of  aeid  presented 
to  the  wool  from  10  cc.  to  6  cc.  causes  the  fibre  to  absorb 
less  aeid,  in  the  proportion  of  100:74-3. 

To  determine  the  influence  of  the  concentration  of  the 
!:quid,  three  amounts  of  solution  were  employed,  viz. :  («) 
333  cc,  (6)  666  cc.  (c)  1,000  cc,  each  containing  10  cc 
normal  H2S04.  The  amounts  of  H  ,S(  >4  absorbed  by  the  wool 
■■■ere  0-31605,  030331,  and  0-27881  grm.  respectively  ;  that 
:-,  with  increasing  concentration  the  amounts  absorbed  had  the 
ratio  100: 108 : 1 13.  Simultaneous  with  the  last  three  deter- 
minations, the  behaviour  of  wool  towards  hydrochloric  and 
!  acids  was  examined,  10  ce.  of  the  normal  acids  being 
employed   in  each    case   in  666   ec.    water.     The  amounts 

•    rbed,  expressed  in  terms  of  II  SI  '4.  are  as  follows  : — 

For  HC1,  0-2793  grm. ;  for  UNO,,  0-28175  grm. ;  that  is 
.a  little  less  than  in  the  case  of  H;si ),.  a  deviation  which  is 
ilv  due  to  the  volatility  of  these  acids. 

Parallel  experiments  boiling  wool  with  1  grm.  chrome- 
.i  and  6  cc.  normal  ]I.,S04  respectively,  i.e.,  equal  amounts 
SO],  gave  the  following  amounts  of  H;SOj  or  S03  ab- 
sorbed:— 

For  rhrnmealum — 

(-/.)  0-24696  grm.  II  --i  >,       0-2016  grm.    S03,  equiv. 

to  0-8400  grm.  chrome-alum. 
(6.)  0-126068  grm.  H2S04  =  02128  gnu.  S03,  equiv. 

to  0-8866  grm.  chrome-alum. 
<c.)  0-2.-j676  grm.   H..SO,  --  0"2096  grm.  S'\,  equiv. 

to  0-8733  grm.  chrome-alum. 
(d.)   0-24843  grm.  H,S()4  =  0-2028  grm.  SOs,  equiv. 

to  0-8459  grm.  chrom»-alum. 

For  sulphuric  acid — 

(a.)  0-25382  grm.   II. So,  =0-2072  grm.  S03,  equiv. 

to  0-8630  grm.  chrome-alum. 
<7/.)  0-24696   grm.  H2S04  =  0-2016  grm.   S03,  equiv. 
to  0*8866  grm.  chrome-alum. 


These  figures  are  sufficiently  concordant  to  show  that 
the  decomposition  of  the  chrome-alum  by  the  wool  is 
really  due  to  the  absorption  of  aeid  by  the  fibre. 

As  previously  stated,  this  decomposition  also  takes 
place  to  a  small  extent  even  in  the  cold,  and  in  accordance 
with  this  fact  it  was  found  that  10  grms.  wool  steeped  for 
a  month  in  600  cc.  water  containing  10  cc.  normal  H.,S04, 
absorbed  0*28837  grm.  H2S04,  equivalent  to  0*235 
grm.  S03. 

We  are  inclined  to  share  Knecht's  view,  as  expressed  in 
his  conclusions,  viz.,  that  the  acid  is  not  combined  perma- 
nently with  the  wool,  although  it  is  certainly  very  difficult 
to  remove  the  last  traces  of  acid  from  the  fibre.  A 
sample  of  wool  boiled  with  a  solution  (600  cc.)  contain- 
ing 10  cc.  normal  K,SO^  absorbed  0-3136.  When  the 
squeezed  wool  was  extracted  as  completely  as  possible 
with  water,  and  this  was  neutralised  with  normal  XaOII, 
the  wool  still  lying  in  the  liquid,  the  latter  invariably 
became  arid  again  after  some  time,  but  by  neutralising 
again  and  again  after  similar  rests,  it  was  possible  to  show 
the  presence  in  the  liquid  of  the  full  amount  of  acid 
originally  employed.  In  another  repetition  experiment, 
the  wool,  having  absorbed  0-31684  grm.  H2S04,  was 
boiled  with  water  for  two  hours ;  the  liquid  was  then 
neutralised  with  normal  NaOH,  and  the  operations  were 
repeated  till  no  further  quantity  oi'  sulphuric  acid  could  be 
extracted  ;  here  all  the  sulphuric  acid  absorbed  could  be 
accounted  for.  Indeed  in  both  cases  a  little  more  than 
10  cc.  normal  NaOH  was  required,  it  is  namely  very- 
difficult  to  titrate  with  exactitude  in  protracted  anil 
intermittent  operations  such  as  those  above,  and  during 
the  intervening  time  the  indicators  may  have  altered 
slightly. 


Absorption  of  Organic  Aciih  and  Cream  of  Tartar. 

The  following  acids.  &c  were  compared  with  each  other, 
and  the  amounts  absorbed  by  the  wool  are  expressed  in 
terms  of  sulphuric  acid  (H2S04)  : — 

10  cc.  normal  sulphuric  acid  gave  up  0-3386  grm. 
10  cc.  normal  oxalic  acid  gave  up  0-3258  grm. 
10  cc.  normal  tartaric  acid  gave  up  0-2964  grm. 
1 *88  grins,  cream  of  tartar  gave  up  0- 1536  grm. 

Whereas,  therefore,  oxalic,  tartaric,  and  sulphuric  acids 
are  absorbed  by  the  wool  in  almost  equivalent  amounts, 
cream  of  tartar  gives  up  very  much  less,  namely,  45 -4  per 
cent,  only  of  the  amount  absorbed  from  sulphuric  acid,  this 
being  the  mean  of  five  determinations. 

In  concluding  this  part  of  our  communication,  we  venture 
to  say  that  it  is  evident  from  the  above-cited  experiments 
that  the  behaviour  of  the  wool  fibre  towards  metallic  salt 
solutions  is  very  different  from  that  of  the  cotton  fibre. 

In  the  case  of  cotton  mordanted  with  metallic  salts,  we 
understand  the  fibre  to  be  charged  with  hydrates  or  iusoluble 
basic  salts,  and  the  mode  of  mordanting  cotton  is  adapted 
to  the  precipitation  of  these,  the  fibre  merely  acting  the 
part  of  a  carrier.  With  wool  it  is  different ;  basic  salts  may 
certainly  be  readily  precipitated,  but  the  wool  thus  mor- 
danted gives  poor  results  when  dyed.  How  is  this?  We 
hope  to  deal  with  this  questiou  in  our  next  communication. 
Meanwhile,  it  seems  evident  that  the  comparative  instability 
of  the  wool  under  the  ordinary  conditions  of  mordanting 
imposed,  its  amido  character,  the  liberation  of  ammonia,  and 
its  strong  absorptive  power  for  acids,  each  play  their  part  in 
the  mordanting  process  with  metallic  salts. 


(7V>  be  continued,  > 
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TI1K  PRODUCTION  OF  GAS  FROM  PARAFFIN 

OILS,    \NI>  FROM  PURE  MEMBERS  OF 

PARAFFIN  AND  TERPENS  SERIES. 

l'.\    JAMBS    1.    IOCHKB,   P.I.C.,    F.I    -. 

I'iik  production  of  gas  from  oil,  which  is  receiving  special 
attention  at  the  present  time,  was  first  undertaken  in  1815, 
a nl  w-  carried  on  successfully  for  some  time,  when  it  was 
stijMTst  ded  1876    its     manufacture    was 

resuscitated  for  the  purpose  of  lighting  railway  carriages, 
and  since  that  time  it  has  Ken  continuously  used,  not  only 
in  the  illumination  of  carriages,  but  also  of  lighthou- 

Thc  various  forms  for  the  decomposition  of  the  oils 
»er>  described  by  Professor  Armstrong  in  his  paper  on  the 
"  Manufacture  of  Gas  from  Oil,"  read  before  this  Society  in 
384 
Within  the  last  few  years  oil-gas  has  excited  the  widest 
interest,  owing  to  its  being  adopted  as  an  enricher  of  coal- 
gas,  Two  years  .'go  the  subject  was  brought  under  my 
notice  by  Mr.  John  Mackay,  late  manager  of  the  Peterhead 
works,  who  read  a  short  paper  on  "  Enriching  Coal-Gas  by 
l'aramu  Oils  "  at  the  annual  meeting  of  the  North  British 
Association  of  Gas  Managers  held  at  Stirling  in  July  1892. 
Owing  to  the  increased  price  of  cannels,  Mr.  Mackay,  in 
emmon  with  many  others,  tried  the  utility  of  oil  as  an 
anrieher.  It  being  undesirable  to  erect  any  special  plant,  be 
utilized  the  ordinary  Q-shaped  fire-clay  retorts,  and  passed 
the  oil  into  the  empty  retort  in  the  form  of  a  sprav  bv 
injection  at  high  pressure.  His  results,  given  in  the  paper 
above  referred  to,  justified  the  trial  he  had  male,  but  as  the 
oil  was  decomposed  at  a  far  higher  temperature  than  that 
employed  by  the  l'ititsch  and  other  special  processes,  and 
ga\e  different  results,  an  investigation  into  the  conditions 
under  which  the  various  oils  could  be  destructively  distilled 
to  advantage  was  suggested  to  me. 


Tb. 

■    b 

proportioi   I  ty,  and  resulted  in  the  |  i 

of  ranch  tar  and  little  ' 

Dr.  Stevenson  Macadam's 

- 
expi  rimenti  d    with  a  tube    I 
Licberruann  ml  Burg      -    - 
diameter, and  found  that  the  • 
tube  than    when  filled  with  ■ban 

Lewes,       his   paper  on  ".The  Production  of  Oil-go 
Russian  Petroleum"  (this  Journ 
the-  n  -  kiln;  petroleum  in  retorts  of  var 

which  show  the  greatest  sperm   value   a  using  retorts 
the  surface   is  small  in  proportion  tot 
In  carrying  out  the  following  experimi 
retorts  were  used— (I)  36  in.   •    •".  in.;  (S 

-  in.  ,  3  in., when  -  • .  10-3,  and  I 

surface  per  cubic  foot  respectively.     A  Q  clay 
also  used,  in  which  the  ratio  was  8  ■  75.     In  giving 

from  these,  I  shall   also  compare,  in   the   latti 

.  various   retorts   in  use,  showing  how  far  the  different 
ratios  of  surface  and  capacity,  &c,  affect  the  cracking  up  of 

The  retorts  were  set  in  the  furnace  with  a  fall  of  3  in. 
The  mouths  ol  the   two  larger  ones  were  closed  by 
plates,  which  were  secured  by  bolts       \  -  iced 

in  the  centre  of  each  plate, which  served  tin 
of  determining  the  temperature  and  noting  the  cola 
gas  during  decomposition  of  the  oil.     The  oil  was  led  into 
retort  by  means  "i  a  pipe  inserted  with  a  bend  to  upper 
of  retort,  and  led  to  within  2  in.  of  the'  lower  end,  where 
a  small,  flat  sheet  of  iron  was  placed  in  order  to  provide  for 
the  proper  dispersion   of  the  oil  dropping  from  the   : 
The  gas  was  passed   from  upper  retort  into  a  small  cylin- 
drical vessel,  where  the  residuals  were  collected  (and 
was   utilised   to    return    residuals  to    retort   in    determining 
the   ultimate    sperm    value   of    0*884   oil),  thence    thr 
small  purifier  and  meter  to  small  holder.     The  . 
other   retorts  were    passed    through    separate    vessels    for 
collection   of  residuals  and  thence  to    holders.     With 
exception  of  fire-clay  retort,  the  temperatures  were  deter- 
mined by   means   of  Siemen's   water  pyrometer,  the  point 
selected  in  the  retort  being  the  top  of  iron  plate,  ou  which 
the  oil  dropped.     The  temperature  of  fire-clay  retort  was 
about  1,20     i    .  or  bright  orange,  that  degree  be    _ 
employed  in  the  manufacture  of  coal-g 

The  illuminating  power  was  determined  in  the  usual  ■ 
with  the  exception  that  suitable  burners  were  -elected  and 
the  rate  adjusted  to  suit  the  quality  of  each  gas.  the  n  ■ 
being  then  calculated  to  5  cubic  feet  of  gas  and  120  grains 
sperm  per  hour.  Kach  gas  was  analysed  prior  t"  d< termination 
of  candle  power:  C<  >.  by  K'  'II  sol., '  >  by  alkali]  e  pyrogallok. 
olefines,  &e..  by  Br  (Br  vapour  removed  by  K(  >H  (,  and  ('(  > 
by  cuprous  chloride.     A   portion  of  the  res  was 

mixed  with  excess  of  O  and  exploded.  (TI4.  H  (and  N  I  being 
estimated  after  explosion  in  the  usual  way.     The  carbo:: 
hvdrogen  densities,  when   such  are   given,  were  determined 
by  exploding  a   portion  of  the  original  ga~    in 
oxygen   and  calculating     ihe   densities  from  the    folio 
formula',  where — 

A  =  CO;  in  100  vols,  of  gas. 

B  -=  C0.;.   due  to   CH.    (CO  and   t ""..   if  present) 
100  vols,  of  gas. 

o  =  O  required  for  complete  combustion  of  101 
gas. 

0  =  O   required   for   combustion    of   H.   Gil,,  an  1   I 
CnHm  hydrocarbons. 

(     =  Percentage  of  CnHm  hydrocarbons  in  ICO  vols,  of 
gas. 


(2) 


A  -  1! 

I 


(1)   A  ,       =  carbon  d> 


hydrogen  di 


; 
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The  lirst  series  of  experiments  were  conducted  in  retort 

16  in     ■    6  in  ,  with  the  following  grades  of  paraffin  oils, 


viz.  : — (1)  Mineral  naphtha,  sp.  gr.  0-730;  (2)  burning 
oil,  sp.  gr.  0-807  ;  (31  light  mineral  oil,  sp.  gr.  0-847  J  and 
i  4  )  heavy  mineral  oil,  sp.  gr.  0*884.  The  following  results 
were  obtained  : — 


Table  I. 


Mineral  Naphtha. 
Sp.  Gr.  0-7SO. 


Burning  Oil. 
.0-807. 


Mineral  Oil. 

Sp.  Gr.  US17. 


Mineral  Oil. 
Sp.  Gr.  0-884, 


Temperature. 


600°  C.       850   C.       600   C. 


B60   C. 


i;  i  i    l  . 


800°  C.      I  1,100°  C.      5003  C.         600°  C. 


850    r 


teel  per  gallon  of  oil . .  >       72  loo  75 

,fgas White       White        White 


i   imposition  of  cas 

full  ©ns — 

CnHi: .  •  S  hydro  arbons 

II    I     -  •  '  

Carbon  density  of  (nil  in 

Hydrogen  density 

Illuminating  po.ver  :— 

In  .  males  coi  reeled  to 
:,  cubic  feet  of  gas  and 
120  grains  sperm  per 
hour. 

per  |  illou 


I'uiui  Iss  on 

Enriching  vain-   (Table  [II.), 
pounds  sperm. 


PerCent.   Per  Cent.  Per  Cent, 
32-8 


31-2 
47-C 
17-4 

2-07 

43'5 


29  v 
B-7 

10 -i 
2-7L 


57-0 

7'1 
3-93 


93 

Brownish- 

w  hite. 

Pi  rC  lit, 
4S-1 

47'2 

7-G 

2-02 


C4 
White 


82 


Light 

brown. 


IVr  Cent.    Per  Cent. 
337  HI  2 


mi 
13-7 

2-8S 
fs7 


30-1 
11-9 

2-75 
5-22 

61-8 


95 


Dark 
brown. 


Lithl 
yeliow. 


PerCent,  PerCent 

21-5  44-7 


59  108 

Light  Brown. 
yellow. 

PerCent.  PerCent. 

40'5  35-7 


Pen  e  siduals. 


C20 

Nil 

730 

1,112 

C72 

1,063 

638 

431 

631 

1,058 

.-,.202 

4,437 

'* 

"..  1-2 

5,417 

»',  per  cent. 

mixture 
gave  10,174. 

Enrich- 
ment figure 
=  lis. 

3,046 

t.815 

5  per  cent. 

mixture 
gave  6,872. 

Enrich- 
oient  figure 

_  93"5. 

3,119 

1,885 

2,958 

4,596 

11-4 

5'1 

21-4 

7'."> 

2*  '5 

12-2 

IS 

62-3 

41-5 

n-4 

49-2 
23'4 
2-41 
516 

30-2 


40'1 
12'7 
3-11 
5-88 

63'8 


43-2 
8-1 
2-95 

5'54 

57-7 


46-3 
16- 1 
2-79 
4-46 

I'.ro 


An  uniform  rate  of  flow  was  maintained  throughout,  and 
was,  a*  nearly  as  possible,  tne  same  in  all  these  experiments. 
(>n  taking  the  temperature  of  the  retort  from  time  to 
time,  after  decomposition  of  the  oil  had  baen  effected,  it 
was  found  to  have  fallen  on  an  average  50' — 100°  C. 

fhe  i -sulls  obtained  in  decomposing  the  naphtha  at  600° 
and  800°  are  similar  so  far  as  the  composition  anil  candle- 
power  of  the  gas  are  concerned,  but  at  600'  the  yield  was 
■  -•  gr  ng  :■■  smaller  sperm  value,  while  the  percentage  of 
residuals  was  double  that  found  at  800'  C. 

The  burning  oil  at  600'  C.  gave  ouly  75  cubic  feet  of 
48-7  candle-gas,  but  on  raising  the  temperature  to  Sf>0°  C. 
i  yield  of  93  cubic  feet  of  6  t  "4-candle  gas  was  obtained. 
I  ii  unsaturated  hydrocarbons  in  the  gas  had  increased  by 
10 -  :t  per  cent.,  while  the  volume  of  residuals  had  decreased 
by  one-third. 

A  comparison  of  the  results  from  0-847  oil  show  that 
my  degree  of  temperature  much  above  800° — 900°  C. 
reduces  the  sperm  value  of  the  gas.  At  600°  C,  04  cubic 
leet  of  52-5-candle  gas  were  obtained,  equal  to  659  caudles 
per  gallon;  at  800° C.  a  yield  of  82  cubic  feet  of  04-8- 
candle  gas  was  obtained,  equal  to  1,062  candles  per  gallon, 
while  ou  decomposing  the  oil  in  a  tire-clay  retort  at  1,100° — 
1,200°  C.  (bright  orange),  the  yield  rose  to  95  cubic  feet, 
the  candle-power  being  36-2,  equal  to  688  candles  per 
gallon,  a  figure  similar  to  that  obtained  at  600:  C.  The 
percentage  of  hydrogen  in  the  gas  was  double  that  found 
at  80'J'  C,  while  the  unsaturated  hydrocarbons  were 
reduced  to  less  than  one-half,  showing  that  a  highly  heated 
surface  tends  to  the  production  of  free  hydrogen  at  the 
expense  of  the  heavier  hydrocarbons. 

The  first  experiment  with  0-884  oil  was  performed  at  a 
temperature  approaching  500°  C.  The  yield  was  small, 
only  34  cubic  feet  per  gallon,  while  the  percentage  of 
residuals  amounted  to  62*3  per  cent.  The  candle-power 
was  high,  viz.,  C3-8,  and  the  gas  contained  44-7  per  cent. 
of  heavy  hydrocarbons  with  a  carbon  density  of  3"  11.  At 
GOO    C.  the  yield  rose  to  59  cubic  feet  per  gallon,  while  the 


candle-power  fell  to  57'7,  and  the  residuals  to  41-5  per 
cert.  A  yield  of  108  cubic  feet  of  49-candle  gas  was 
obtained  at  850°  C,  equal  to  1,058  candles  per  gallon.  The 
residuals  amounted  only  to  9'4  percent. 

The  tar  obtained  from  the  decomposition  of  naphtha  at 
800°  C.  was  fractionally  distilled,  35  ■  1  per  cent,  distilling 
over  between  70° — 100°  C,  while  39  per  cent,  of  the  naphtha 
itself  distilled  over  between  60° — 100  C.  :  burning  oil-tar 
gave  23  per  cent,  up  to  100  C,  0'847  oil-tar  at  800°  C. 
gave  13-5  per  cent.,  0-884  oil-tar  at  600:  C.  gave  1-1,  and 
6  per  cent,  at  850'  C.  ;  while  nothing  was  obtained  from 
n-817  oil-tar  at  1,100°  C.  until  190'— 200=  C. 

From  the  results  given  in  Table  I.,  it  is  apparent  that  by 
the  method  of  decomposition  employed,  the  degree  of  tem- 
perature giving  the  highest  sperm  value  ranges  from  800° — - 
850°  C.  In  the  Pintsch,  Patterson,  and  Keith  retorts,  where 
the  method  of  cracking  the  oil  is  similar  in  principle  to  that 
employed  in  these  experiments,  the  temperature  is  higher, 
viz.,  900' — 1,000°  C,  while  the  sperm  values  obtained  are 
lower.  It  is  clear  that  if  a  temperature  lower  than  800°  C. 
was  adopted  in  practice,  the  conditions  under  which  the  oil 
is  to  be  decomposed  must  be  entirely  different.  It  is  th  ■ 
special  feature  of  the  new  process  of  manufacturing  oil- 
gas  patented  by  Messrs.  Young  and  Bell  last  year  that  a 
low  temperature  is  employed,  while  the  residuals  (which  we 
have  seen  from  results  at  600°  C.  amount  to  over  60  per 
cent.)  are  run  back  into  retort  to  be  decomposed.  The 
actual  temperature  employed  is,  I  believe,  lower  than 
600  C,  and  therefore  a  larger  volume  of  material  must 
pass  over  unchanged — at  least  ungasified,  but  as  it  is  returned 
to  retort,  the  whole  of  the  material  is  utilised,  with  the 
result  that  there  are  no  liquid  residuals,  but  instead,  a  solid 
residue  is  left  in  retort. 

The '  following  experiment,  undertaken  to  ascertain  the 
sperm  value  obtainable  when  a  sample  of  cil  is  wholly  con- 
converted  into  gas  and  solid  residue,  has  also  afforded  an 
opportunity  of  expressing  the  decomposition  of  the  oil  in 
clearer  terms.     The  cylindrical  vessel,  which  in  the  previous 
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experiments  served  also  aa  a  washer,  was  utilised.  A  small 
pipe  m  fixed  to  lower  edge  of  vessel  and  curried  to  a 
point  about  an  inch  above  fannel  through  which  the  oil 
introdneed  lo  retort.  Eight  pounds  of  0*884  mineral 
oil  were  placed  in  the  vessel.  The  retort  being  heated  to 
about  600  <.'..  oil  was  allowed  to  pass  into  retort  by  opening 
■ck  attached  to  end  of  pipe.  No  fresh  oil  was 
introdneed  ;  the  oil,  mixed  with  tar  formed,  being  simply 
allowed  to  flow-  into  retort  at  slow  rate  until  the  whole  was 
verted  into  gas  and  solid  residue.  The  candle-power  of 
the  tirst  portiou  of  the  pas  was  66"1,  while  that  of  the 
final  portion  was  51*5.  The  specific  gravity  of  the  oil, 
taken  three  times  during  the  course  of  the  experiment,  was 
881,  and  0  895.  \  yield  of  81  cubic 
feet  of  61  •  1 -candle  pas  was  obtained,  equal  to  1,094  candles 
per  gallon,  or  131,280  grains  sperm  per  gallon.  This  may 
be  conveniently  termed  the  ultimate  sperm  value,  seeing 
that  it  is  the  highest  attainable  figure  in  experimentally 
converting  the  whole  of  the  oil  into  pas  and  carbon.  There 
was  a  solid  residue  of  24-9  pir  cent.  ;  the  percentage  com- 
position of  the  pas  was  as  follows:  — 

Per  Cent 

CnHm  hydrocarbons 48*9 

CnBni  +  .       t3-s 

Hydrogen I3:i 

Carbon  density  =  2*89,  hydrogen  density  =  5-12.      In 
out  the  decomposition  of  the  oil,  the  per- 
centages of  carbon  and  hydrogen  present  in  the  oil  were 
determined  by  combustion.     The   following  is  the  mean  of 

two  determinations  : — 

Percent. 



Hydrogen 11-67 

ver.ige  molecular  weight  of  the  substances  of  which 
the  oil  is  composed,  was  determined  by  noting  the  depres- 
sion of  the  freezing  point  of  benzene.  Two  determinations 
were  made,  the  figures  being  31S  and  322.  The  average 
formula  for  the  oil  is  therefore  represented  by  C4H.<.  On 
converting  the  results  obtained  from  cracking  up  the  oil 
into  per  cent,  by  weight  of  oil  taken,  the  following  figures 
are  obtained : — Hydrogen  0- 7,  methane  19-8,  CnHm  50*7, 
carbon  24-9,  and  -  9.  The  decomposition  of  the  oil 
is  therefore  expressed  by  the  following: — 

'      //.,*  =  H,  +  4CH,  -  4(C,ff5)*   -    41 


Theory. 


Found. 


«    M,     ... 


Per  Cent. 
0-|i 
19-6 
50-S 

so-a 


Per  Cent. 
117 
19-g 

-."'7 

2fj 

S-9 


l"0u 


1INI-0 


The    heavier    mineral    oils    arc    said    to    consist    almost 
entirely    of    olefines    and      psetido-oli  tines.     The    a>  I 
molecular  formula  obtained  for 0-884  oil,  although  it  afford- 
no  proof  as  to  the  constitution  of  the  components  of  the 
tends  to  bear  out  that  the  oil  consists  of  compounds  rich  in 
carbon,  like  the  define  and  acetylene  serie-.     The  differ 
in  percentage  composition  between  these  oils  and  various 
paraffins  and    terpenes  is  not  very  great,  as  is  shown  bj  lie- 
following  : — 


Paraffins. 

Turpen- 
tine nil. 

0"884 

Mineral 
Oil. 

* Ictane, 

ell  . 

Decane, 

'      H 

1 ' . ,  1 1 

»     1 1 

CnHn, 

■     .11 
found.) 

c 

II 

84*a 

15S 

84*3 

13T. 

3£ 

Us 

SB'S 

11-s 

11  3 

8C-C8 
11-67 

"  Ti'  -  i  definite  chc.m-.il  compounds, but  siranlv 

average  formula-. 


Octane,  Decane,  and  Turpentine  Oik. 

The  experiments  with  octane,  decane,  and  turpentine 
were  undertaken  in  order  to  ascertain  how  far  the  results 
differed,  in  destructively  distilling  at  a  moderately  high 
temperature,  liquids  containing  approximately  the  same 
percentages  of  C  and  H,  but  widely  differing  in  constitution 
and  in  complexity  of  molecular  structure.  Octane,  prepared 
from  octyl  iodide  and  having  a  boiling  point  of  122  C,  was 
decomposed  at  600  C.  and  S00  < '.  in  the  8  in.  ■  3  in.  retort. 
Decane  from  iso-amyl  iodide,  and  boiling  at  156-.V  C.  wa- 
decomposed  in  a  similar  manner.  Turpentine  oil  (portion 
distilling  =  '.'2  per  cent.  154: — lj*:  C.)  was  decomposed 
in  6  in.  <  3ij  in.  retort.  The  results  are  embodied  iu 
Table  II. 

Norton  and  Andrews,  on  decomposing  pentanc  and 
hexane,  by  passiug  the  vapours  of  these  paraffins  through 
a  red-hot  tube,  found  that  decomposition  set  in  about 
600°  C.  The  products  obtained  at  that  temperature  were 
ethylene,  propylene,  butylene,  and  paraffins.  Benzene  was 
formed  from  hexane  at  higher  temperatures.  From  the 
results  on  Table  It.,  it  will  be  seen  that,  while  octane  gave 
at  550=  C.  23  per  cent,  of  unsaturated  hydrocarbons, 
equivalent  to  30  per  cent,  of  ethylene,  at  800'  C.  only  12-3. 
equivalent  to  117  per  cent,  ethylene,  were  obtained. 
Similarly,  decane  at  550°  C.  gave  27  •  4  unsaturated  hydro- 
carbons, equivalent  to  32-1  per  cent,  ethylene,  and  at 
I  .  134,  equivalent  to  14-2  per  cent,  ethylene.  These 
results  bear  out  that  at  low  temperatures  octane  and 
decane  are  decomposed  into  ethylene  and  higher  oletincs, 
methane,  and  hrdrogen,  while  at  high  temperature- 
higher  olefines  are  formed,  the  gaseous  prodi 
simply  ethvlene,  methane,  and  bydl 

It   has    been    shown   by  Professor    Tdden   (.lour.  Cheni. 
-  re    410)    that   the   products   obtained  from 
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i:   II. 


Temperature. 


I  I       II:. 

.  Point,  122:  C. 


Decanc.C    II 
Coiling  Point   i 


Turpentine  Oil. 
I     n 
Boiling  hint, 
lot0-  15S    C. 


sjo^c. 


800   C. 


• 


3       : 181itresper    12  litres  per  34*6 litres per    t7'5  13  'Sc.f.  p  rail 




i  tion  of  gas— 
I'niliii  hydrocarbons. 


CnHna  ^  .  hydrocarbons . 
Hydrogen 


Ethvlene    equivalent     of 
(  MB  in. 



Illuminating      power,      in 

candles  pi  f  ! 
Residuals  per  cent 


Inn  i"-. 


2.1  5 

so -4 

:;■■: 

3-56 
13-0 

2:-o 


Iihi  cc. 
Write. 


12  3 
3S-4 

52  S 

ir< 

1-91 
A  feu 


100  cc. 
White. 


27  i 

83-7 
32  1 

2-35 
20"2 

Composed 

almost 
entirely  of 
unchangi  tl 


I"  I  cc. 
White. 


IS'  I 
50-l 

30-5 
11-2 
212 
12MI 
None 


White. 

19- 1 
54"1 
21V  8 
30-4 
S'20 
311 "  1 
I6'6 


Naphtha, 

0-730. 

Mineral  Oil,  0-884. 

35  |    .  , 

:;ie.f. 

0-108  c.f. 

White. 

I.iL-ht 

yellow. 

Hrown. 

29-8 

44 '7 

35"  7 

487 

tii-1 

16-S 

liil 

127 

10-1 

."."'.' 

ers 

49-8 

2  71 

3-11 

■2  •  79 

42-2 

638 

4'J-O 

5-1 

C2S 

94 

ordinary  turpentine  oil  at  a  low  red  heat,  consist  chiefly  of 
/><  ntine.  In  ptine,  metaxylene,  eymene,  and  terpilene,  with 
small  quantities  of  benzene  and  toluene.  The  results 
embodied  in  the  foregoing  table  show  that  ;it  SOlr"  C  . 
turpentine  oil  is  capable  of  yielding  a  large  volume  of  gas, 
0:3-3  cubic  feet,  with  an  illuminating  value  of  39'  1  candles, 
having  been  obtained.  The  residuals  amounted  to  16-6 
per  cent.,  and  when  fractionally  distilled  gave  a  total 
distillate  up  to  100°  C.  of  12-2  per  cent. 

The  percentages  which   came  over  every  10  degrees  up  to 
C.  are  shown  by  the  following  diagram  : — ■ 

Percentage  of  Residue  from  Turpentine  Oil, 
distilling  every  111    from  60    to  210"'  c. 


•■■     to    so     ov    too    •*(    no  ?zg  kg  tjc  i$c    no  i$c  wo  200 

7(    6C     &C       rot       "i      ttO    IV-      1*0    ?SO   ->60     tTC    >$b    T&O   ZCC     21V 

13 
12 

11 

1 

1" 
S 

: 
i; 
- 
i 

3 

2 
1 
1 

1 

/ 

\ 

V            \ 

\ 

\ 

\ 

'' 

employed  in  oil-gas  manufacture,  they  tend  invariably  to- 
split  up  into  simpler  members,  with  the  evolution  of  gaseous 
members  of  the  olefine  and  paraffin  series  and  free  hydrogen. 
The  rupture  between  carbon  and  hydrogen  is  greater  as 
the    temperature    rises.     A  glance    at    the  percentages  of 


The  portion  distilling  below  100"  C.  was  nitrified,  the 
amount  of  benzene  found  beiDg  :!•"  per  cent,  of  total 
residue.  The  distillate  between  110'' — 120"  C.  consistetl 
principally  of  toluene,  while  the  portion  distilling  between 
130° — 1"6"'  C.  (.42  2  per  cent.)  is  due  to  cymene  and 
isomeric  terpents. 

Summarising  the  results  on  Table  II.,  it  has  been  found 
that  on  submitting  members  of  paraffin,  olefine,  and  terpene 
s-eries  to  destructive  distillation  about  ordinary  temperature 


Form  of  Apparatus  used  ra  Determining  Ultimate 
Sperm   Valve. 


unsaturated  hydrocarbons  found  will  thow  what  each  series 
is  capable  of.  Lower  paraffins  give  a  smaller  percentage 
than  terpenes,  while  terpenes  again  have  a  less  percentage 
than  higher  paraffins.  As  might  naturally  be  expected, 
the  percentage  is  highest  in  liquids  where  the  higher 
olefines  form  the  greater  patt.  From  this  circumstance, 
heavy  mineral  oils  are  more  suitable  for  oil-gas  making 
than  Kussian  petroleum,  and  the  latter  than  American 
petroleum,  the  olefines  being  highest  in  Scotch  oil,  next  in 
the  Kussian,  and  least  in  the  American. 
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01    Apparatus  csed  in  First  Series  or 

I    \l  I    RI\U 


illuminatiDg  powei  of  the  ethylene  (calculate  able 

feet  per  hour  irrespective  of  the position  of  thi 

was  much  greater.     \\  hi  i irsb  lent, 

the  ilue  of  ethj  lene    did   not    it 

>  until  the  propoi  *  in  the  a  u  bed 

SO    | 

im  thane  was  ii 
:,  « hen  the   inti  i 
i  dies. 

it  value  irhi 

I by  the  add  is  of  high  illuminating 

1'i.w .  r.      I  he   proportion  employ*  d  in  practice  «  hi 

is  used  i"  enrich  coal-gas  is  about   IS  —20  per  cent,  ami  in 

order  to  determine  the  intrinsic  value  ol 

using  varying  proportions  of  oil   and  coal-gas 
luminating  values  of  oil-  and  coul-gus 
determined,  various  known  proportions  were  run  into  thi 
experimental  holder,     Prior  to  determining  the  candle- 
power  each  mixture  was  allowed  to  stand  14 — 18 
allow  complete  diffusion  of  the  mixed  e, 

The  following  results  were  obtained  (for  Table   111      ■ 
next  | 

Shi  and  Shapi  of  Retorts. 

It  will  perhaps   be  of  interest  to  o  the  conditions1 

r  than  temperature  and  nature  of  oil  used)  affecting 
thi    production   of  gas   from   nil.     1'    is   evident  that  the 
following  factors  enter  into  theqnestion.     ( I.)  Temperature 
of  retort  (affected  bj    rate  of  flow  and  diameter  of  retort). 
Bow    into    retort  (the  length  of  retort,  and 
temperature  modify  the  effect  of  rate  of  flow).     (3.)  Length 
of  retort   in  proportion   to  its  diameter   (the  time   during 
which  the  vapours  and  gases  are  exposed  to  heat  being  oi 
course  directly  proportional  to  length  of  retort), 
ratio  of  total    surface   to  cubical   capacity.      (The  t.-rin 
ture  in  the  centre  of  a  narrow  retort   corresponds  closely  ti 
surface    temperature.     Given    a    proportionate    length,  ana 
the   wider  the  retort   is,   the  further  is   thi'  diverger.ee   of 
'   temperature   between   centre  and  surface,  owing    '■ 
exposed    being   less  in    relation    to  cubical   capacity.)      (5.) 
The  oil  used. 

The  following  experiment  is  an  illustration  of  how  » 
continuous  and  uniform  rate  of  flow,  by  reducing  the 
temperature  in  the  interior  of  retort,  affects  the  composition 
yield  and  candle  power  of  the  gas.  The  oil  was  Bprayed 
into  the  tire-clay  retort  at  a  rate  of  D'42  gallon  per  niinute- 
Tbe  gaseous  products  at  the  end  of  the  first,  third,  and  fifth 
minutes  were  examined  separately,  with  the  following 
result-  ; — 


Composition  of  tli. 



Candle 

Power. 

L'nHm. 

fnHn,+1 

H. 

i  uo  r> 

per  Gall. 

End      Of     first 

126 

•Jf7 

10'S 

47-7 

ITS 

minute. 

End    ..I    thud 

03 

30-5 

153 

34- 1 

n, mute. 

Eiei     of    tilth 

79 

40  -6 

28-7 

4S-I 

23-4 

minute. 

Diagram  showing  Upper  i\n  Lower  Retorts 

,  OSNEI  tl.li. 

Oil-Gas  Enrichment. 

In  ls^4.  Professor  P.  F.  Frankland  read  a  paper  on 
"  The  Illuminating  Power  of  Ethylene  whim  liurnt  with  Xon- 
T.uminous  Combustible  liases  (Ohem.  Soc.  Jour.  4530). 
He  determined  the  illuminating  value  of  pure  ethylene 
when  burnt  aloue  to  be  equivalent  to  68' j  candles  per  five 
cubic  feet,  but  on  mixing  ethylene  with  various  proportions 
of  hydrogen   and    methane,    he   found    that   the   intrinsic 


The  effect   of  different   rates  of   flow  is    shown    by    the 
following : — 


Retort. 


Time. 


Am  .urn  nf  0-847      field  pet      ' 

Oil  used.  Power. 


31.  in.  -  ■'■  in. 


m 


Gallon. 


lull.  Ft. 
S3 


4IT 


In  order  to  note  the  effect  of  prolonging  the  action  of  heat 
on  the  vapours  and  gases  produced  by  running  the  oil  into 
upper  retort,  an  experiment  was  tried  where  the   upper  and 
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Table  III. 
(in  G  vs  in-  Various  Proportions  of  Coal-Gas. 


Rate 


Coal-Gas. 


Candles 
observed. 


II    .•■        per  II  nu 


Candle- Power 

at  5  Cubic  Feet 

per  Boar  and 

120  Grains 
GniiraSperm         Sperin 


Theoretical  Figure 

for  the  Mixture. 

Calculated  from 

i  ibserred  Candle- 

l',  wer  of  Separate 

Gases 

X    -IV    h(yxg,)lft=,ASra)+P, 


Enrichment 
Figure  found 

=  Intrinsic 

Illuminating 

Value  of  Oil-Gas 


Increase  in 
Can  die- Power 

Per  Ont.  of 
las  taken 


. 


100 


rioo 

11-28 

• 

m 

Hi 

•• 

100 

10-20 

115 

195 

•• 

i 73 

25 

10-25 

2-30 

125 

164 

4fl 

£5-3 

n-SS 

-{    60 

(0 

l'l'M 

2  55 

121 

B-9 

S9-S 

58-5 

0-39 

1    40 

60 

7-10 

2'  12 

US 

31-2 

32-7 

56-a 

11-37 

|. 

80 

932 

8-02 

117 

.,.,.,, 

26-1 

71-5 

1)52 

1  13 

87 

1T94 

4,2 

122 

27-4 

as 

80-2 

062 

noo 

.. 

37-7 

■  ■ 

" 

-- 

.. 

100 

80'S 

■  ■ 

1.     5 

95 

124 

5-00 

IIS 

24  3 

22 -.1 

%o 

0  76 

noo 

<   .. 

1    i 

61-4 

£0-5 

•• 

■• 

'^    6 

!'l 

10-5 

4-H1 

121 

2J-4 

22  "9 

118-8 

o-'.s 

P,  =  candle-power  of  oil-gas 

p,  =  candle-power  of  oil-pas  as  shown  by  enrichment. 

1',  =  candle-power  of  coal-pas. 

P3  =  candle-power  mixture  found. 

p3  =  theoretical  candle  power  of  mixture. 

y  =  coal-gas  taken. 

^  =  oil-gas  taken. 


(?!  =  candles  per  cent,  of  oil-gas. 

|  =  (X  x   P,)  4-  (.y  >    1\! 
x  +  y 

_  .1  <I\-P..) 


Pj 


;'i  = 


+  Pa 


lower  ones  were  connected  by  means  of  a  pipe  passing  to 
back  of  lower  one.  In  this  case  the  ratio  between  surface 
and  capacity  was  little  altered  from  first  series  of  experi- 
ments, but  the  time  during  which  the  vapours  were  exposed 
to  the  action  of  heat  was  doubled.  Two  experiments  were 
made,  (1)  with  0884  oil,  and  (2)  with  a  sample  of  coal-tar 
(splint),  sp.  gr.  1-17,  the  rate  of  flow  in  each  case  being  the 
same.  The  "results  obtained  were  as  follows,  the  results 
from  0-884  oil  at  800°  C.  (given  in  Table  I.)  beiDg  inserted 
for  comparison : — 


Temperature. 


0-884  Mineral 
Oil. 


Coal  Tar. 


■ 


retorts  used 
Yield  per  gall 




+  ;    

H 

CO 

Candle-power 

Per  cent,  residuals 
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1  :)■:, 
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1  2 

19  51 
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17-7  8-8 

50-1  34  6 

25 '7  l.Vl 

5-2  8-2 

22-5 

S3  percent. 

liquid  '  residue 

lis  and  (coke), 

pitch. 


The  following  table  shows  the  relationship  between  (1), 
length  and  diameter;   (2),   surface  and   capacity   of  some 
1  experimentally  and  in  practice. 


Lewes's  Experiments. 


Patterson, 


i  i     _    It 

Diameter       2.- 

Sq.  ;t.  of  surface 
per  cub.  It.* 


10"  x  4" 


11-4 


Pintsch. 


_        2(7rt)"  x  10" 


2ft 


Young. 


Own  Expe.-iiuents. 


9"  x  2'  3"     3"  x  8"   |  6"  x  .%"  !(13"  x  17-5''  •    - 


Length    _    li 
Diameter       2r 

Sq.ft.  of  surface 
per  cub.  It. 

4               2-6 
2              19 

8-G 

(c7) 
(cS-7) 

Total  - 

Total  caps 

2ir,-/,  +  %r„ 
nr-h 

-  r) 
rh 

The  results  given  by  Professor  Vivian  B.  Lewes  (in  his 
paper  on  Russian  petroleum  previously  referred  to)  clearly 
show  the  effects  of  varyiDg  the  forms  of  retorts. 

It  is  evident  that  increasing  the  length  of  a  retort  affects 
the  products  of  decomposition  equally  as  much  as  increasing 
the  ratio  of  square  surface  to  cubical  capacity,  while  the 
latter  ratio  is  of  course  little  altered.  In  the  Patterson  and 
Young  retorts  the  surface  ratios  are  smallest,  while  in  the 
Pintsch  and  other  double  retorts  used  in  practice,  the  length 
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ratio  is  largest,  rendering  a  large  rate  of  flow  necessary  for 
the  production  of  rich  gas. 

In  conclusion  I  have  to  express  my  thanks  to  Mr.  Mackay, 
lately  gas  manager  at  Peterhead,  for  the  facilities  afforded 
in  undertaking  these  experiments,  and  in  a  similar  manner 
to  his  successor,  Mr.  .lames  Kincaid,  for  affording  me 
every  facility  and  assistance  in  carrying  them  out. 


MJWXXK- 


NOTKS  ON  THE  OXIDATION  OF  ANILINE.     (I.) 

BY    PBOF.    K.     I.    MILLS,    F.R.S.,    AND 
\\ 'ALTER    MACFAKLA.NE. 

Although  the  oxidation  of  aniline  has  been  for  many  years 
carried  out  upon  the  large  scale,  it  has  never  been  submitted 
to  continuous  measurement.  The  investigation  proves,  in 
fact,  to  be  beset  with  serious  difficulties,  which  we  can  by  no 
means  pretend  to  have  entirely  overcome  ;  but  we  have 
succeeded  in  eliciting  certain  results  which  may  perhaps  be 
of  interest. 

The  substance  which  we  in  the  first  place  selected  as  an 
oxidiser  was  mercuric  nitrate,  one  of  the  substances  by  which 
magenta  was  at  one  time  prepared  in  a  technical  scale 
from  aniline.  Our  sample  was  made  by  Morson  of  London  ; 
and  was  found  by  a  mean  of  several  determinations  to  have 
the  percentage  composition — 

Mercuric-  oxide J0"02 

Nitric  anhydride 28*03 

Water  ....' 2"13 

JOO'83 

Mercury  was  estimated  by  Hempel's  process.  Xitric 
anhydride  was  determined  by  treatment  with  excess  of  hot 
baryta-water,  passing  carbonic  dioxide  into  the  solution, 
filtering,  and  precipitating  the  filtrate  with  hydric  sulphate  : 
from  the  weight  of  the  precipitate,  the  weight  of  nitric 
anhydride  could  be  calculated.  Water  was  estimated  by 
heating  to  120°  with  pure  litharge  in  a  current  of  dry  air. 

The  aniline  which  we  employed  had  been  distilled  out 
during  the  manufacture  of  aniline  by  the  arsenic  process. 
Of  this,  93  per  cent,  was  volatile  at  HO3 — 183°;  and  the 
first  third  of  this,  an  additional  distillation,  constituted  the 
stock  which  we  used  for  our  experiments. 

We  had  occasion  to  observe  that  either  pure  aniline  or 
*■'  aniline  for  red,"  when  heated  with  arsenic  pentoxide  or 
mercuric  chloride,  always  gave  rise  to  a  little  ammonia. 
Also,  on  distilling  pure  aniline  with  ammonia  nitrate,  we 
readily  found  that  aniline  can  expel  ammonia  from  its 
salts. 

The  measurement  of  the  amount  of  any  one  colour  formed 
during  the  action  of  mercuric  nitrate  on  aniline  is  practically 
out  of  the  question,  the  reaction  being  complicated  by  the 
variety  of  coloured  products.  Fortunately,  however,  we 
noticed  that  nitrogen  was  always  evolved.  We  therefore 
arranged  the  following  apparatus  for  investigating  the 
reaction  by  collecting  this  gas  under  varied  conditions  as  to 
mass  of  nitrate. 


The  apparatus  consisted,  as  shown  in  the  figure,  of  a 
cohobation-tlask  having  a  long  neck,  ground  into  a  wider 
S-tube,  itself  terminating  in  a  quill  delivery;  the  gas  was 
collected  over  a  pneumatic  trough  in  a  graduated  cylinder, 
partially  occupied  at  the  outset  by  air. 

In  each  experiment,  20  cc.  (  =  20-G01  grins.)  of  aniline 
were  used,  the  amount  of  nitrate  being  varied.  The  two 
substances  were  allowed  to  remain  in  contact  for  40  minutes, 
and  the  necessary  readings  of  volume  of  air,  barometer,  and 
thermometer  were  made.  The  aniline  was  then  heated  to 
cohobation  (hut  not  so  as  to  pass  into  the  bend)  for  210 
minutes;  and,  alter  remaining  over  night,  the  readings  were 
repeated.     The  results  were  as  follow  :  — 

Table  I. 


During  the  cohobations  the  colour  of  the  aniline  changed 
to  orange,  deep  orange,  and  intense  mauve  -  purple. 
Abundance  of  mercury  was  liberated.  The  product  of  the 
reaction  was  always  freely  fluid,  with  more  or  less  discrete 
solid  in  suspension.  It  was  evident  that  there  was  always 
an  excess  of  aniliue. 

The  table  shows  that  the  interaction,  somewhat  energetic 
at  first — becomes  slower  in  proportion  as  the  nitrate 
increases.  Experiments  15  and  16  seem  to  indicate  that, 
when  the  nitrate  exceeds  a  certain  amount,  it  acts  as  a 
retarding  agent  to  its  own  normal  effect.  There  is  clearly 
a  useful  limit  to  the  amount  of  oxidiser  that  can  be  used, 
even  with  "  excess  "  of  aniline.  This  also  is  noticed  in  the 
ordinary  method  of  manufacturing  magenta.  In  the 
annexed  drawing  we  have  plotted  out  our  experiments  and 
drawn  through  them  tne  curve. 

_     157.T 
'J  ~  1  +  ■  7...I- 

(y  beiui  nitrogen  and  x  nitrat.-). 
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The  curve  is  calculated  from  the  range  3 — 14  inclusive,  the 
first  aud  last  two  experiments  evidently  being  not  fairly 
within  what  we  may  term  the  "  normal "  interaction.  The 
probable  error  of  a  single  experiment  is  4-3  cc.  ;  and 
reflects  well  the  known  difficulty  of  obtaining  regular  results 
as  between  a  solid  and  a  liquid. 

According  to  the  equation,  no  amount  of  nitrate  would  m 
a  "normal"  experiment,  have  produced  more  than  209-3 
cc.  of  gas.  The  useful  limit  seems  to  be  when  HgX:0„  gives 
rise  to  an  evolution  of  l\  X.  which  according  to  the  same 
equation,  would  correspond  to  3-3099  grins,  nitrate  and 
149-2  cc.  of  gas. 

As  regards  the  actual  chemical  change,  we  may  suppose 
tint  HgN  (i    =II«  +  0-  +  N.04.     One  of  the  products  of 
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the  action  ci  on  the  aniline  would  be  water  ; 

•  ■  of  the  products  of  the  action  of  nitric  peroxide 
and  aniline  would  be  a  diazo  compound.  Thus,  nitrogi  a 
and  phenol  wou'd  be  eventual  products. 

The  failure  of  tin-  process  technically  was  doubtless  due 
in  the  main  to  the  expense  "t  the  reagent.  We  can  now 
see,  however,  that  tin   loss  of  id  the  large  excess 

of  aniline  required  to  be  present  throughout,  to  say  nothing 
of  collateral  nitrations  and  other  reactions,  must  iu  any  eveut 
have  led  to  its  abandonment. 


NOTES  ON  Till-:  OXIDATION   OF  ANILINE.     (II.) 

Br  Ptt.01  eSS  IB   MILLS   VNI>  GEORGE   WVTSON,  JUS. 

A  sample  of  purified  aniline  from  the  stock  referred  to 
in  the  preceding  note,  was  cohobated  for  six  hours  with 
mercuric  oxide  in  order  to  destroy  residual  toluidine  (if 
any)  ;  it  was  then  distilled  in  a  current  of  steam  and  dried 
over  caustic  potash. 

Pure  mercuric  oxide  was  prepared  bv  dissolving  very 
pure  mercury  iu  aqueous  hydric  nitrate,  and  precipitating 
with  caustic  soda  freshly  made  from  sodium;  the  washing 
was  for  the  most  part  performed  in  a  silver  basin.  Of  two 
preparations,  that  used  in  our  first  series  of  experiments 
wa<  found  to  contain  O'l  per  cent,  of  impurity,  consisting 
of  lime,  silica,  and  alumina;  the  one  used  in  our  second 
series  contained  0*07  per  cent,  of  impurity,  chiefly  con- 
sisting of  argentic  oxide. 

In  the  course  of  some  qualitative  experiments,  we  found 
that  when  mercuric  oxide  is  treated  with  aniline,  neither 
nitrogen  nor  ammonia  is  formed.  The  principal  product 
was  a  brown  body,  apparently  of  an  induline  character. 
Associated  with  this,  when  small  quantities  of  oxide  were 
used,  were  tangible  amounts  of  a  red  product,  which  did 
not  seem  to  be  formed  when  the  mass  of  the  oxide  was 
large. 

\Ve  measured  the  course  of  oxidation  in  the  following 
manner: — Into  a  flask  of  about  50  cc.  capacity,  10  co.  of 
aniline  were  always  introduced,  aud  a  known  but  varied 
amount  of  oxide.  A  cohobating  tube  was  attached  to  the 
flask,  which  was  then  heated  for  3|  hours  continuously  : 
the  time  being  reckoned  from  the  commencement  of 
ebullition.  The  contents  of  the  flask  w;re  theu  digested 
with  alcohol  in  the  cold,  and  further  diluted  to  a  convenient 
depth  of  tint.  The  relative  amounts  of  brown  colouring 
matter  were  ascertained  by  colorimetric  comparison  with  one 
such  solution  taken  as  an  arbitrary  or  intrinsic  standard 
').  These  comparisons  were  made  by  means  of  an 
instrument  essentially  identical  with  the  "  detached  colori- 
meter" designed  by  one  of  us  (Phil.  Stag.  June  1879). 
We  found  no  difficulty  in  attending  to  the  brown  colour 
solely  when  making  these  estimations. 

Table  I. 


X, 

Oxide. 

Colour. 

No. 
7 

Oiide. 

Colour. 

1 

firms. 
6-2933 

LS6-9 

Grins. 
2-5050 

W7 

2 

5-9700 

HXTO 

8 

2-0219 

3 

.VI  7i  hi 

102-0 

9 

1*5490 

36*6 

« 

4- lit.'; 

87-« 

Hi 

1-1823 

■Jl-o 

5 

a.-.llii 

1 1.  g 

11 

0-8520 

lG'll 

C 

2"9938 

-v.; 

The  resulls  in  this  table,  if  graphically  represented,  lie 
approximately  on  a  straight  line — 

Oxide  /■   19'55  =  colouring  matter. 

The  equation  has  a  probable  error  of  5  9.  We  are- 
disposed  to  regard  this  set  of  experiments  as  somewhat 
abnormal   on  account   of  the  presence  of  water  or  (which 


would  come  to  the  same  thing)  a  more  easily  oxidable 
matter  than  aniline.  We  had,  iu  fact,  noticed  that  the 
cohobation  was  unduly  concussive. 

In    the    following    set   of   experiments    we  used  another 
sample  of  aniline,  aud  ebullition  went  on  quietly. 

Table  II. 


s  >. 

i  "lour. 

No. 

Oxide. 

Colour. 

1 

Grms. 
5-1700 

100 -o 

5 

'  inns. 
2  ±350 

1S-8 

2 

4-6930 

i,7    1 

6 

17495 

17-1 

3 

8"8551 

43-8 

7 

1-3233 

12-4 

4 

2-8188 

26  3 

8 

0-9179 

19-7 

The  results  correspond  to  a  hyperbola,  whose  equation 


*         1  -  -12  X 

(y  =  colour,  x  —  oxide).  We  subjoin  a  drawing  of  this 
curve,  and  have  plotted  round  it  the  experimental  quantities. 
The  probable  error  of  a  single  determination  is  5-2. 


The  equation  has  a  critical  value  when  j-  =  8*3.  The 
aniline  and  oxide  are  then  very  nearly  in  the  proportion, 
3C,,H7N:  HgO,  and  any  excess  of  oxide  above  this  would 
lead  theoretically  to  a  negative  result. 

In  the  experiments  with  the  nitrate,  it  will  be  remembered 
that  the  useful  limit  appeared  to  be  3HgN„06:lX.  The 
mathematical  relations  of  the  curves  show  that  one  of  these 
reactions  is  distinctly  inverse  to  the  other. 

Discussion. 

The  Chairman  said  that  arsenic  oxide  should  still  be 
used  in  making  magenta  on  the  large  scale,  was  interesting 
because  it  was  undoubtedly  the  first  of  the  methods  dis- 
covered by  Dr.  Medlock.  It  seemed  remarkable  that  oxide 
of  mercury  should  not  evolve  nitrogen  from  aniline,  and 
he  asked  if  other  oxidisers  behaved  similarly  ?  Could 
Professor  Mills  give  any  details  regarding  the  brown 
substance  which  he  had  observed  ? 

Professor  Mills  had  not  separated  the  brown  substance. 
It  was  so  mixed  with  other  colouring  matters  as  to  make 
its  separation  a  very  difficult  operation.  The  research  was 
rather  intended  as  an  instance  of  the  mode  of  measuring, 
on  a  small  scale,  a  technical  operation.  Stirring  was 
effected  by  means  of  cohobation,  while  in  the  technical 
operation  a  serew-stirrer  is  employed  in  a  horizontal 
cylinder.  So  far  as  he  had  been  able  to  ascertain,  nitrogen 
had  never  been  observed  in  this  manufacture. 


Discussion  on  Mr.  Tocher's   paper  was  postponed  until 
May  1st. 
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I.— GENERAL  PLANT,  APPARATUS.  AND 
MACHINERY. 

Improved  Method  of   Setting    Up    Vessels  for   Boiling. 
0.  A   Mangoldt.    Chem.  /.it.  17,  L899. 

WnBS  vessels  nre  employed  in  chemical  manufactures 
heated  by  direct  tiring,  a  frequently  occurring  inconvenience 

is  that  the  substances  heated  arc  apt  to  "burn"  on  the 
bottom,  thereby  leading  to  considerable  loss  and  damage 
to  the  rest  of  the  product.  To  avoid  this,  the  vessel  may 
be  conveniently  heated  by  means  of  one  or  more  circular 
thus  round  the  sides,  through  which  the  flame  plays  before 
reaching  the    bottom.      In  this  wav  the   temperature  of  the 

lily  reduced  before  they  come  in  conta 
the  lowest  part  of  the  boiler,  where  dregs  anil  solid  im- 
purities, &C,  naturally  tend  to  settle  :  the  chance  of 
burning  on  the  sides  of  vertical  and  conical  boilers  is  much 
less  than  on  the  bottom.  Cylindrical  vertical  distilling 
apparatus  thus  heated  are  found  to  form  markedly  lessened 
amounts  of  products  of  decomposition  by  overheating  ; 
whilst  conical  soap  kettles  heated  by  direct  tiring,  produce 
browned  and  otherwise  deteriorated  in  quality 
by  the  burning  of  insoluble  limesoaps,  StC,  on  the  bottom. 
In  order  to  collect  such  precipitated  impurities,  the  base 
of  the  kettle  may  conveniently  be  provided  with  a  "  hat," 
01  small  well  at  the  base,  protected  from  direct  contact 
with  the  flame.  The  solid  dregs,  &c,  settle  into  this.  The 
same  arrangement  answers  well  when  saline  matters 
••  -alt  out  "  in  consequence  of  concentration  by  evaporation. 

— C.  R.  A.  \V. 


i  estos  for  the  Filtration  of  Sugar,  Juices,  and 
Syrups.  P.  A.  Maignen.  Iiull.  de  l'Assoc.  des  Chim. 
10. 

See  under  XVI.,  paye  964. 


I'.vi  ENTS 

//  qf  S  hating  "   //'  ih 

/'  int.      Benno  Jaff6   and   Daimstacdtt  > 
lottenburg,  Berlin.     Eng.  Rat.  I  168, January  28,  ih'j:i. 

Tin    ose   of  superheated   steam   for  distilling 

readily    volatilised   is   general,  parti}    because  of   the 
assumption  that  the  -team   vaporises  ihu  particles  of  the 
substances   thai    comi    in   contort    with   it,  envelopes   the 
same,   and   carries,    them   along   with   it,   bo   as   to 
distillation  al  ..  temperature  below  the  boil  '   the 

substance  treated  j  and   partly  because  il  is  supposed  thai 
if  air    were    employ  on    or 

decomposition    would    be    more    readily    brought    ah 
This,  however,  is  inco  [ards  glycerol;  bypassing 

air  through  glycerol,  distillation  can  begin  at   120   C,  and 
is  active  at    171  I       the  distillati 

as  no  decomposition  is  brought  about  at  the  lower 
temperature  used;  the  yield  is  quite  as  large  as  that 
obtained  by  means  o!  steam.  The  current  of  air  is 
pelled  by  any  suitable  air-forcing  apparatus,  the  glycerol 
being  heated  from  the  outside.  The  distillate  i-  free  from 
aqueous  particles,  and  is  collected  in  suitable  refrigeral 
recipients,  one  or  more  of  the  last  of  which  contains  some 
water,  so  as  to  remove  the  best  traces  of  glycerol  from  the 
iping  air  which  forms  the  vehicle.  Aniline  ami  other 
substances  can  similarly  be  readily  distilled  in  a  current 
of  any  permanent  gas  that  has  no  detrimental  effect  upnii 
the  substance  treati  d.     C.  R.   V  W. 


Improvements  in  and  relating  to  Filtering  Apparatus. 
H.J.  E.Jensen,  Hamburg,  Germany.  Kng.  Pat.  17<-o, 
January  26,  1S93. 

Thk  patented  improvement  refers  to  niters  in  which  the 
filtering  material,  such  as  asbestos  and  other  fibrous 
material,  is  in  the  first  instance  mixed  with  the  liquid  and 
deposited  upon  perforated  screens  by  the  aspirating  action 
of  the  liquid  as  it  is  drawn  through  the  s.iid  screens.  The 
improvement  consists  in  causing  the  liquid  to  approach 
and  pass  through  the  screens  at  an  equal  speed  over  all  the 
exposed  surfaces,  with  a  view  to  obtaining  an  equal 
thickness  of  filtering  material  throughout,  and  to  preventing 
its  disturbance  or  washing  away  afterwards. 

Fortius  purpose  the  inventor  proposes  to  apportion  the 
areas  of  the  holes  through  tin  tubes  which  carry  away  the 
filtered  liquid,  in  such  a  way  as  to  induce  equal  currents 
through  all  parts  of  the  filtering  surfaces,  one  method 
of  arranging  them  being  shown  in  the  accompanying 
illustrations. 

Fig.  1. 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
-'he  price  now  filed  for  all  specifications,  nostaire  included— to 
Henry  Header  Lack,  Comptroller  of  the  Patent  Office.  South- 
ampton Buildings,  Chancery  Lane,  London,  "W.C. 


«  is  an  open  cistern  into  which  the  liquid  to  be  filtered 
is  run  from  the  shoot  o,  the  partition  g  causing  it  to 
descend  and  to  reach  the  filtering  units  c  from  below.  The 
units  consist  of  frames  covered  with  wire  netting,  hung 
from  the  pipes  6.  with  which  they  communicate  through 
the  openings  I/,  c'. 


•240 


THE  JOURNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY.       [March  si,  189* 


Within  the  pipe  6  is  secured  centrally  a  second  pipe  i, 
closed  lit  one  end  and  communicating  at  the  other  with  the 
outlet  opening  h. 

Fig.  2. 


Fig.  3. 


The  iuner  pipe  is  perforated  with  openings  diminishing 
in  area  towards  the  outlet  end,  which  is  claimed  by  the 
inventor  to  produce  the  desired  equality  in  the  current 
through  the  filtering  surfaces. — B. 


Improvements  in  and  connected  uith  (fas  Producers.  J.  J. 
and  T.  F.  Meldrum,  both  of  Manchester.  Eng.  Pat. 
4076,  February  24,  1893. 

See  tinder  II.,  page  242. 


Apparatus  for  Driving  Off  Heavy  Vapours  of  Solvents. 
The  Parent  Syndicate  Oil  Extractor  Co.,  Lim.,  and 
H.  A.  A.  Dombrain,  Bradford,  Yorkshire.  Eng.  Pat. 
5040,  March  8,  1893. 

The  material,  containing  the  solvent,  is  fed  into  the  lower 
end  of  an  inclined  trough  and  distributed  along  it  by  a  pair 
of  worm  conveyors.  The  trough  is  surrounded  by  a  sheet- 
metal  casing  communicating  by  means  of  pipes  with  a 
water-cooled  conduit  below,  and  furthermore  is  heated  by 
a  steam-jacket  depending  from  its  under  side,  whereby  the 
solvent  is  evaporated  and  the  heavy  vapour,  escaping  into 
the  water-cooled  conduit,  is  condensed. — E.  G.  0. 


Improvements  in  the  Manufacture  or  Restoration  of 
Filtering  Media.  J.  Wetter,  London.  From  M.  Wein- 
rich,  St.'  Louis,  t'.S.A.     Eng.  Pat.  .">:(75,  March  13,  1893. 

To  regenerate  spent  bone-charcoal,  whereby  it  may  be 
used  over  again  for  filtering  purposes,  the  bone-charcoal  or 
bone-char  is  first  washed  with  pure  hot  water,  and,  if 
necessary,  treated  with  such  purifying  agents  as  muriatic 
acid,  soda,  or  ammonia.  The  wash  -  water  is  afterward- 
drawn  off,  and  a  hot  solution  of  crude  bone  gelatin  or 
dissolved  glue  is  run  on  to  the  bone-char,  in  the  proportion 
of  160  to  240  lb.  of  solution  to  1,000  lb.  of  bone-char. 
Steam  is  now  applied  to  bring  the  temperature  of  the  mass 
up  to  boiling  point,  and  it  is  kept  boiling  until  the  water 
in  the  mass  is  so  far  reduced  in  amount,  that  the  gelatin 
sticks  to  the  particles  of  bone-char.  The  mass  is  now 
removed,  dried,  and  then  charred  in  suitable  kilns,  thereby 
covering  the  old  ineffective  surface  of  the  particles  with  a 


new  coating.  The  burned  and  cooled  bone-char  is  now 
washed  with  pure  hot  water,  and  is  then  ready  for  use.  \ 
mixture  of  gelatin  and  fresh  blood,  or  fresh  blood  alone, 
may  be  used  in  place  of  the  gelatin  or  glue. — E.  G.  C. 


Improvements  in  Centrifugal  Machines  far  Separating 
Liquids.  F.  Ludloff,  Berlin.  Eng.  Pat. 5493,  March  14. 
1893. 

The  inventor  states  that  in  ordinary  centrifugal  machines 
used  for  separating  cream  from  milk,  it  is  necessary  that 
the  speed  should  be  kept  even.  If  slower  than  the  supply 
warrants,  the  full  quantity  of  eream  is  not  extracted  anil 
the  contents  are  likely  to  run  over.  If  worked  faster  than 
necessary  a  loss  of  power  ensues. 

The  patentee  proposes  to  remedy  this  defect  by  intro- 
ducing an  automatic  arrangement  by  which,  for  a  reduced 
speed,  a  part  of  the  milk  under  treatment  is  thrown  into  a 
ressel  from  which  it  is  returned  to  the  original  reservoir 
for  a  second  treatment.     The  illustration   indicates  one  of 


the  arrangements,  in  which  A  is  the  separating  drum,  here 
shown  of  somewhat  spherical  shape.  The  milk  reaches  it 
from  the  spout  E  through  the  hole  8  in  the  tipper  part  of  the 
cylindrical  neck  attached  to  the  drum  A,  inside  of  which 
the  liquid,  on  rotation,  takes  the  parabolic  form,  having  the- 
skim  milk  near  the  larger  diameter  of  the  drum  and  the 
cream  more  towards  the  centre.  The  skim  milk  escapes 
through  the  tubes  E1  into  the  casing  F,  leaving  the  latter  by 
the  spout  f.  The  cream-collecting  tube  e1  discharges  into 
the  lower  chamber  G  in  a  similar  manner.  If  the 
speed  of  the  drum  decreases,  the  issue  through  holes  4 
diminishes,  which  causes  the  supply  to  rise  in  the  upper 
cylindrical  chamber  and  finally  to  overflow  into  the  splash- 
pan  12,  issuing  at  14,  and  thus  indicating  a  necessity  for 
increased  speed.  At  too  high  a  speed  no  such  stream  of 
milk  is  seen  at  the  outlet  14,  and  the  speed  may  be  diminished 
until  just  giving  a  proper  balance.  The  various  holes 
indicated  are  originally  adjusted  for  the  proper  speed 
desired. — B. 


Improvements 
.1 .    Edwards, 
1893. 


'i    Filtering 
Aldershot. 


Sewage.      11.    Ilushford    and 
Eng.   Pat.   5689,   March   16, 


See  under  XVIII.  B.,  page  271. 
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Improvements  in  Apparatus  for  Cooling  and  Evaporating 
Liquids,  such  as  are  used  in  Breweries  and  Distilleries, 
and  for  such  like  Purposes.  II.  J.  Worssam,  London. 
EDg.  Pat.  6316,  March  24,  1893. 

See  ttnder  XVII.,  page  269. 


Improvements  in  Self-acting  Apparatus  for  Raising  or 
Forcing  Liquid  by  Steam,  <  'ompressed  Air,  or  other 
Elastic  Finn!  under  Pressure.  P.  Kestner,  Lille, 
France.  Eng.  Pat.  6465,  March  27,  1893. 
Tins  invention  refers  to  improvements  in  the  details  of  an 
automatic  valve  arrangement  under  the  previous  patent, 
No.  15,648,  1892  (this  Journal,  1892,  894),  wherebyit  is 
sought,  by  means  of  a  body  suitably  arranged  in  the  liquid, 
that  when  the  receptacle  is  rilled  with  liquid  this  body  will 
cause  or  allow  the  escape  valve  to  close  and  the  steam  valve 
to  open,  but  when  the  liquid  lias  been  discharged  more  or 
less  completely  from  the  receptacle,  the  weight  of  the  said 
bodj  will  effect  the  opening  of  the  discharge  valve  and  close 
the  steam  valve,  without  requiring  first  to  effect  a  reduction 
of  pressure  iu  the  receptacle. — H. 


Improvements  in  Vessels  for  Containing  Liquefied  Sulphur 
Dioxide  for  t'se  as  a  Disinfectant  and  Vermin 
Destroyer,  and  for  other  Medical  and  Sanitary  Purposes. 
E.  Soy^  London.     Eng.  Pat.  12,276,  June  23,  1893. 

See  under  XVIII.  C.,page  271. 


Improvements  in  the  Method  and  Apparatus  for  Producing 
Gas.  A.  Kitson,  German  Town,  Penn.,  U.S.A.  Eng. 
Pat.  19,521,  October  17.  1893. 

See  under  II.,  page  243. 


;itt  Improved  System  and  Apparatus  for  Removing 
Impurities  from  and  Refining  China  Clan.  W.  W.  B. 
Nicholls,  W.  Nicholls,  and  F.  H.  Nicholls,  St.  Austell. 
Eng.  Pat.  19,699,  October  19,  1893. 

See  under  \'\ll.,  page  251. 


.1)1  Impnjred  Method  or  Process  and  Apparatus  for 
Deodorising  Oils  and  Fats.  H.  J.  Bull,  Bergen, 
Norway.      Eng.  Pat.  20,413,  October  28,  1893. 

See  under  XII.,  page  261. 


Improvements   in    Apparatus  and   Furnaces  for  Concen- 
trating Sulphuric  Acid  and  other  Liquids.    J.  Bradbury, 
Manchester.     Eng.  Pat.  22,327,  November  22,  1893. 
See  under  Yll.,page  251. 


Improvements  in  and  connected  with  the  Process  of  and 
Machinery  foi  the  Drying  or  Heating  of  Gypsum, 
Clay,  Sand,  Grain.  Slaughter-house  Refuse,  and  other 
Materials.  K.  Haddan,  London.  From  F.  I).  Cumner, 
Cleveland,  Ohio,  U.S.A.  Eng.  Pat.  23,045,  November  30, 
1893. 

The  apparatus  consists  of  an  inclined  rotating  cylinder, 
supported  at  each  end  on  "  spiders,"  one  •'  spider  "  bemg 
operatively  connected  with  the  cylinder  for  driving  it  by 
means  of  suitable  mechanism.  The  material  to  be  heated  or 
dried  is  fed  in  at  the  upper  end  of  the  cylinder,  and  is  agitated 
by  means  of  longitudinal  stirrers,  fixed  to  the  sides  °of  the 
cylinder;  the  material,  after  passing  through  the  cylinder, 
falls  into  a  screw  conveyer  for  deliver}'  at  any  required 
point.  Around  the  cylinder  is  built  the  combustion 
chamber  of  a  furnace,  thereby  permitting  the  hot  air  and 
gases  to  circulate  round  the  cylinder,  and  also  to  enter  at 
the  lower  end  and  pass   through   the  cylinder  to  the  upper 


end,  from  which  they  are  conveyed  away  to  thj  flue.  An 
exhaust  fan  is  placed  within  the  Que  to  cause  a  current 
of    air    through   the   apparatus,   to    promote    the    heating 

and  drying  action,  and   also  ti re  effectively  control  it 

than  would  be  the  case  with  a  natural  draught.  Pockets 
are  provided  to  receive  material  which  may  escape  from  the 
cylinder,   between  the  "spiders"  anil  the  cylinder  shell,  and 

this  rial  is  afterwards  discharged  through  a  suitable 

drain-pipe. — E.  G.  C. 

Improvements  in  or  relating  to   Machinery  or  Apparatus 
for      Treating,     Deodorising,     Drying,     and     Utilising 
Excreta,    Nigktsoil,     Town's    Refuse,    and    the     like. 
S.  Smithson.     Eng.  Pat.  23,082,  December  1,  1893. 

See  under  XVIII.  B.,  page  271. 


Improvements  in  the  Concentration  or  Vaporisation  .  1 
Sulphuric  and  Acetic  Acids,  and  in  Apparatus  therefor. 
A.  J.  Boult,  London.  From  S. '  I.  Peuchen  and  I'.  Clarke, 
Toronto,  Canada.     Eng.  Pat.  24,739,  December  23,  1893. 

See  under  VII.,  page  2.M. 


Improvements  in  the  Manufacture  of  Sugar.  H.  H.  Lake. 
From  P.  H.  Vander  Weyde  and  O.  Lugo,  New  York, 
U.S.A.     Eng.  Pat.  136,  January  2,  1894. 

See  under  XVI.,  page  265. 


II.-FUEL,  GAS.  AND  LIGHT. 

General  Characters  of  Boghead  Cannels.     C.  E.. Bertram} 

and  B.  Renault.     Comptes  rend.  1893, 117,  593 — 596. 
The   following  are   the  conclusions  drawn  from  a  study  of 
boghead   from  Auton,   kerosene   shale  from   Australia,  "and 
Torbane  Hill  mineral  : — 

A  very  simple  class  of  coal  exists,  which  is  formed  by  the 
accumulation  of  the  fronds  of  a  single  species  of  alga?  in  an 
ulmic  deposit.  These  vegeto-ulmic  deposits  indicate  tranquil 
periods  during  which  the  alga?  have  multiplied  so  a-  ti 
cover  the  surface  of  the  water,  whilst  an  abundant  terres- 
trial vegetation  has  scattered  clouds  of  pollen  or  spores. 
These  vegetable  accumulations  have  been  produced  on  the 
spot  where  the  alga-  have  lived.  The  ulmic  acid  is  precipi- 
tated under  the  influence  of  calcareous  water,  the  alga?  sink 
to  the  bottom  and  carry  with  them  the  soaked  pollen  or 
spores,  whilst  any  small  floating  debris  is  simultaneously 
carried  dowD  with  the  ulmic  substances.  No  change,  no- 
decomposition  has  taken  place  in  these  vegeto-ulmie 
deposits.  In  the  case  of  the  three  boghead  cannels,  these 
deposits  have  become  penetrated  by  brown  infiltrations 
probably  of  a  bituminous  nature  :  the  bitumen  possibly 
owes  its  origin  to  the  decomposition  of  a  mass  of  vegetable 
matter  not  far  removed. 

The  boghead  cannels  may  frequently  be  associated  with 
ordinary  coal,  which  they  sometimes  precede,  sometimes* 
succeed  ;  occasionally  they  occur  as  intercalated  beds  in 
the  coal  measures,  and  not  unfrequently  the  coal  occurs  in 
the  boghead  cannel.  The  cleavage  of  the  coal  does  not 
extend  to  the  masses  of  boghead  cannel. 

The  three  boghead  cannels  owe  their  special  characters  to 
the  alga?  composing  them,  namely,  the  Autun  boghead  to 
Pila  bibractensis,  kerosene  shale  to  Reinschia  austral  is,  and 
Torbane  Hill  mineral  to  another  Pila.  If  all  other  condi- 
tions are  present  but  the  alga?  are  wanting,  the  coalbed 
will  not  possess  the  character  of  a  boghead  cannel. 

Amongst  the  yellow  bodies  present  in  coal  are  the 
substances  contained  in  the  pollen  grains  and  spores,  also- 
those  produced  by  the  walls  of  the  fronds  of  the  Reinschias 
and  Pilas.  Those  formed  by  the  gelatinised  fronds  are  of  a- 
different  kind  from   those   produced  by  the  sound  fronds. 
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m.  there  arc  yellow  particles  of  animal  origin, 
produced  from  cartilage,  from  coprolites,  and  even  from  the 
soft  parts  of  animals  embedded  in  the  ulmic  deposits. 

Diatomacese  were  no:  found  in  the  three  boghead  cannels. 

—A.  K.  M. 


Persian  Coal.     A.  1".  Stahl,  Teheran.     Chein.  Zeit.  17, 

1591',. 

ONSIDEKABLE  amount  of  eoal  is  found  in  Persia,  hut 
for  the  most  part  of  somewhat  poor  quality.  Owing  to  the 
vvant  of  proper  facilities  for  transport,  but  little  is  actually 
mined;  thus,  only  6,000  to  7,000  kharvar  (1  kharvar  = 
kilos.),  or  some  1,50J  tons,  are  yearly  brought  to 
Teheran,  and  sold  at  a  price  averaging  about  40  krans 
<1  krau  =  about  6i/. )  per  kharvar,  or  something  like  4/. 
j>er  ton.  Naturally,  industries  requiring  fuel  are  not  greatly 
.lereloped  under  such  conditions.  Various  samples  of 
Persian  coal  yielded  the  following  figures  on  proximate 
analysis  ;  — 


Volatile  Matter 

No. 

lost  on  Destructive 
Distillation. 

Ash. 

Per  Cent. 

1',  r  Cent. 

1 

il 

-■ 

20  pei  cent. 

o 

29 

SO 

11  per  cent.:  also 
16  per  rent,  of 
stones. 

3 

19 

81 

50  per  cent,  ash 
and  si 

4 

31 

119 

;•  per  cent. 

5 

28 

•j-t 

27 

e 

27 

73 

10  pei-  cent. ;  also 
2     per    cent      of 

stone. 

As  a  rule  such  coal  is  very  brittle  and  disintegrates 
•spontaneously  on  exposure  to  air.  In  some  cases  a  con- 
siderable admixture  of  pyrites  is  present,  whilst  the  amount 
of  stony  matter  is  often  excessive,  owing  to  defective  hand- 
j>icking. — C.  1!.  A.  \V. 


Jtstimalion  of  Sulphur  in  Recovered  Gas-purifying 
Material.     F.Meyer,     (hem.  Zeit.  17,  1319. 

See  under  XXIII.,  page  283. 


d  Coal  containing  Vanadium.     A.  .Mourlot.     Comptes 

rend.  1893,  117,  oi6. 

See  under  Analyt.  and  Scient.  Notes,  page  289. 
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Jin  Improvement  in  Incandescent  Gas  Burners.  O.  Imray, 
Loudon.  From  J.  Moelier,  Paris.  Eng.  Pat.  124, 
January  3,  1893. 
This  invention  relates  to  the  kind  of  burner  described  in 
Eng.  Pat.  15,286,  18S5,  in  which  a  network  hood  of  metallic 
oxide  is  heated  to  incandescence  by  a  Bunsen  flame.  The 
improvement  consists  of  making  the  hood  of  oxide  of 
thorium,  to  which  not  more  than  2  per  cent,  of  the  oxide  of 
other  rare  metals,  such  as  "uranium,  cerium,  terbium, 
neodymium,  prazeodymium,  samarium,  yttrium,  or  lan- 
thanum," has  been  added. — It.  B.  P. 


Improvements  in  or  relating  to  the  Manufacture  or  Pro- 
duction  of  Black  Fuel,  Gas  and  other  useful  Products 
from  Refuse  Material.  .1.  C  W.  Stanley,  Middlesex. 
'Eng.  Pat.  2247,  February  1,  1893. 

Tiik  process  described   in  this   specification   relates  to  a 
method  of  treating  what   is  known   as   "  dust-bin  "  refuse, 


from  which  waste  paper,  &c.  has  been  removed  in  the 
manner  described  in  Eng.  Pat.  1510,  18S9,  so  as  to  separate 
the  various  materials  it  contains,  in  order  that  they  ma)  be 
subsequently  utilisi  d. 

The  process  consists  of  a  series  of  sittings,  washings,  and 
filterings.  The  final  products  obtained  are  stated  to  be, 
"  uuburnt  coal,  burnt  coal  (floated  cinder),  mixed  coal  and 
cinder,  clean-washed  sand,  filter-pressed  cakes,  mud  con- 
taining potash  and  nitrogen. — R.  B.  P. 


.1«  Improved  Method  of  Preparing  Peat  for  Healing, Gas 
Generating,  and  other  Purposes.  T.  A.  Dillon,  Dublin. 
Eng.  Pat.  3554,  February  17,  1893. 

Tins  invention  consists  in  mixing  peat  with  mineral,  or 
vegetable  oils,  fats,  or  leshious  substances,  by  aid  of  an 
alkali,  and  thus  making  even  moist  peat  into  a  satisfactory 
fuel.— P.  B.  P. 


An  Improvement  in  Apparatus  for  the  Manufacture  of 
Wain-Gas.  J.  K  Paisley,  Colnbrook.  Eng.  Fat. 
3815,  February  21,  1893. 

Tins  invention  relates  to  an  improvement  in  the  cooler  of 
the  apparatus  described  in  Eng.  Pat.  15,797,  lSS9,and  has 
for  its  object  the  prevention  of  the  cooling  pipes  becoming 
choked  by  the  dust  which  enters  with  the  gas.  This  is 
effected  by  prolonging  the  lower  ends  of  the  cooling  pipes 
into  a  trough,  which  forms  a  water  seal.  Passages  for  the 
gas  from  one  pipe  to  the  next  are  provided  just  above  the 
water  sea1..  By  these  means,  whilst  the  gas  flows  through 
the  cooler  in  the  usual  way,  the  dust  entering  with  it,  falls 
through  the  prolongations  of  the  cooling  pipes  into  the 
trough  forming  the  water  seal,  and  choking  of  the  pipes  is 
prevented. — 11.  B.  P. 


Improvements  in  or  connected  vith  Gas  Producers.     J.  J. 

and   T.    F.    Meldrum,    both  of   Manchester.     Eng.    Pat. 

4076,  February  24,  1893. 
This  invention  relates  to  producers  closed  at  their  lower 
end  by  a  water  seal,  and  into  which  air  is  introduced  by 
means  of  a  steam  blower  through  a  tuyere  situated  near  the 
lower  part  of  the  producer.  Figs.  1  and  2  show  a  sectional 
elevation  and  plan  respectively,  of  the  apparatus. 

FUf1 


4    £§ 
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he  tuyere,  resting  on  n  raised  wall  c  (Fig.  -),  and  « 
A    h,  are  pits   forming  the   water  seal,  from 
be  withdrawn,  -li.  15.  P. 


'.t   in  and  connected  with  Mi  I   paraft« 

Drying,  more  especially  intended  for  Pent.    J.  D. 

Westminster.     Eng.   Pat.    6770,    March    30, 

In   this  process  the  peat  is  first  moulded  into  bricks  by  a 
suitable  machine,  which  delivers  them  on  to  a  table  consist 
ing  oi"  f   rotating   parallel    rollers,  carried   00   a 

Ihe  mechanism  is  Bach  that  the  bricks  are 
regularly  delivered  on  to  Buitably-heated  drying  floors 
from  the  moulding  machine.  It  not  only  causes  the  passing 
of  the  peat  bi  -  the  drying  floor,  bat,  as  the  bricks 

are  turned  over  each  time  they  pass  from  one  strip  to  the 
the  proper  drying  of  them.     The  last  strip 
delivers  the  dried  bricks  on  to  a  suitable  conveyor. — B.  B.  P. 


sup<  i  '"i  from  wl 

whi  li  it  u  "i  ''"■  •  ' 

then  into  tin-  turns 

to  the  fuel   in   A  through  i  ■ 


Manufacture  of  Illuminating    Gas, 
ks,    and    Coke  for     H 
Velna,  Paris.    Eng.  Pat.  6051,  March  21, 

Tin-  -   in  adding  hydrocarbons  formed  into 

tnulsion    to  any  kind   of  eoal.  whereby  a  better   quality 

btained.     The  emulsion  is  prepared  by 

.-ether     and     heating     the     following 
ic/iir<       ° 
substai 

•ill- 

or  any  fat'y  acid '-' 

n'l  „    1 

r  petroleum  or  schist 

— K.  li.  P. 


Imp:  (Ai    Method  of  mid  Apparatus  for  Pro- 

ducing Gas.     A.  Kitson,  German  Town,   Penn.,    U.S.A. 
it    19,521,  October  17,  1893. 

Tut:  distinguishing  feature  of  this  apparatus  is  an  inclined 
hear;  m  be   simultaneously    rotated  and  raised,  or 

lowered,  whereby  the  fuel  is  kept  in  a  uniform  state  of 
com,  ts  surface  clean,  and  the  formation  of  clinker 

prevented.  E  is  the  inclined  hearth,  which  is  supported  by 
the  hollow  shaft  G.  G  is  rotated  by  gearing  and  caused  to 
ri-,  or  fall  by  the  screw  and  nut  at  its  lower  end.  J1  is  a 
water-circulating  coil  connected  to  the  reservoir  J,  as  is  also 
the  steam-superheating  coil  E.  L  is  an  oil-vaporising  coil 
connected  at  Ll  with  the  oil-supply  pipe,  and  at  /'  with  the 


end  of  which  is  a  grating..      IK,  r  e    are   placed   pi 
fire-brick  or   other  refractory  material.     The  air  is    heated 
entering,  by  causing  it  to  pass  along   a  jacket  sur- 
rounding   the    gas    outlet    from  A.     S   is   a   hollow  rotating 
plug  for  feeding   in   the   fuel  without  allowing  an) 
escape. — 11.  B.  P. 


Ill— DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS,  Etc. 

Petroleum  in  Persia.  A.  I".  Stahl.  Chem.  Zeit.  17,  1409. 
Petroleum  is  known  in  many  places  in  Persia,  but  has  not 
been  satisfactorily  examined.  An  English  company 
og  the  mining  rights  for  most  minerals  in  Persia,  has 
undertaken  durins:  the  last  three  years,  boring  experiments 
in  Daliki,  about  90  km.  north-east  of  the  harbour  Hushire 
and  on  Kishm  Island  in  the  Persian  Gulf.bnt  without  - 
Traces  of  oil  may  be  found  all  along  the  west  and  south- 
east coast,  and  in  the  interior  of  Persia,  pointing  to  the 
probability  of  prolific  oil  beds.  The  oil  wells 
Kutweis  andAhwaz,  on  the  Uiver  karoon.  have  yielded  tor 
many  years  a  light-coloured  oil,  which  the  inhabitants 
obtain  i'n  a  very  primitive  manner. 
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In  November   1891,  ihe  author  discovered  a  petroleum 

well  south-east  of  Semno  m,  on  the  road  between  Teheran 

and  Meshed,   in  the  Great    Salt    Desert,  which   he  considers 

;  be  well  worth  boring  trial-. 

After  giving  a  geological  sketch  of  the  district,  he  goes  on 

'hat   on   sinking    6   metres   in  the   bluish  clay,  he 

obtained  an    output  of  40—50   gallons  oil  per   day,   mixed 

with  concentrated  salt  water.     This  oil  Ins  a  specific  gravity 

of  0-911.     A   distillate  was  obtained  at  250'  C.  of  sp.  gr. 

3         Later,    another    distillate    at    2003    C.    showed    a 

line    gravity    of  0-815.     The   use   of    15    per   cent,    of 

sulphuric  acid  failed   to   remove  the  yellow   colour  of  the 

oil,  which  the  author   attributes    to   the  high  percentage  of 

paraffins  present. 

The  oil  beds  saem   to  be  near  the  surface,  and  the  geo- 
logical structure  points  to  a  larger  yield.     There  is  no  lack  of 
inducement  for  boring  experiments,  and,  as  the  use  of  oil  in 
sia  for  lighting  purposes  is  increasing,  there  is  no  reason 
to  doubt  that  an  important  industry  may  he  developed. 

— H.  M. 


series  in  being  soluble  in  alkalis,  from  which  solutions  it  is 
precipitated  by  acids.  o-Dimethylamidobenzoic  acid  gives 
a  condensation  product  with  tetramethyldiamidodiphenyl- 
carbinol,  which,  when  oxidised  by  means  of  lead  oxide, 
gives  a  violet  blue  hexamethylrosaniliue-carboxylic  acid  ; 
it  also  yields  a  blue  colouring  matter — 


The  Estimation   of  Paraffins.     11.  Holand.     Cheni.  Zeit. 
17,  lt-1'3,  1473,  1483. 
See  under  XXIII.,  page  2S6. 


Cresol  as  an   Antiseptic.     Lacroix   Hunkiabeyendian.     J. 

Pharm.  Chim.  28,  34. 

See  under  XX.,  page  273. 


FV -COLOURING  MATTERS  AND  DYES. 

The  Aur amines.  A.  Stock.  J.  prakt.  Chem.  47,  401—413. 
The  author  has  prepared  and  investigated  the  following 
auramiues  :  Acetylphenylauramine,  methylphenylauramine, 
diphenylanramine,  and  pentamethylene-auramine,  and,  on 
account  of  the  existence  of  the  di-substituted  derivatives,  he 
considers  that  they  are  derived  from  triphenylmethane  com- 
pounds in  such  a  way  that  a  benzene  ring  is  eliminated 
and  replaced  by  an  amido-group. 


C6H4N(CH3)a 

/\ 

|/      CI 

C-C6H4K(CH31a 

I 
CyELN(CH3)2 

Hexsmicth.vl  violet. 


C,H4N(C6H3), 

\/\ 

C—  XH„ 

I 
I  sm4N(CH3)2 

Auraiaine. 


The  colour  of  these  compounds  depends  on  the  basicity  of 
the  amido-group.  If  this  he  strongly  basic  the  colour  i^ 
yellow,  and  as  the  basicity  gradually  diminishes  the  colour 
es  through  yellowish-red  into  red.  Alkalis  as  well  as 
acids  decompose  the  di-substituted  auramiues  with  the 
production  of  the  corresponding  ketone  and  amine.  By  the 
action  of  dry  ammonia  the  amido-group  is  replaced  by  XII_,. 
the  corresponding  secondary  amine  being  split  off. 
Aqueous  ammonia  plays  the  part  both  of  an  alkali  and  of 
dry  ammonia.  A-  the  basicity  of  the  amido-group  increases 
the  latter  reaction  predominates. — J.  S. 


The  Carboxyl  Derivatives  of  Dimethylaniline.     C.  I.auth. 

Comptes  rend.  1893,  117,  581—583. 
'i  in:  author  has  examined  tin-  three  isomeric  dimethylami 
dobenzoic  acids  M  H  ■;  N  .<  . .11.  .<  !<  ><  ill.  with  the  view 
of  determining  the  influence  of  the  carboxyl  group  and 
of  it>  position  in  the  molecule.  It  is  found  that  by  the 
action  of  oxidising  agents  such  as  cuprous  chloride  or 
chloranil.  the  orlho -  compound  yields  a  reddish- violet 
tetramethylrosanilinetricatboxylic  acid  which  differs  from 
the   ordinary    colouring  matters    of    the    triphenylmethane 


CJI, 
11(1 


>' 


C     C„H, 


/ 


Conn 


\X(CII„). 


). 


with  benznldehyde  and  its  metanitro  derivatives.  Para- 
dimethylamidobenzoic  arid  also  yields  condensation  colour- 
ing matters,  but  the  carboxyl  group  becomes  eliminated. 
Metadimcthylamidobenzoic  arid  gives  no  colouring  matter 
on  oxidation,  none  with  the  aldehydes,  and  only  a  trace 
with  tetramethylJiamidodiphenylcarbinol. — A.  K..  M. 


The  Colouring  Principles  of  Rubia  Sikkimensis. 
A.  G.  Perkin  and  J.  J.  Hummel.  Proc.  Chem.  Soc. 
1893  [128].  200. 

The  authors  have  separated  both  purpurin  and  munjistin  or 
purpuroxanthincarhoxylic  acid  from  this  root ;  they  point 
out  that  the  results  show  that  it  is  nearly  identical  as 
regards  colouring  principles  with  the  closely  allied  Rubia 
munjistin. 

The  Colouring  and  other  Principles  contained  in 
Cliii'i  Root.  A.  G.  Perkin  and  J.  J.  Hummel.  Proc. 
Chem.  Soc.  1893  [133],  201. 

C'hav  root  is  the  root  of  Oldenlandia  nmbellata,  and  is  used 
as  a  dyestuff  in  India;  a  large  number  of  distinct  products 
were  isolated  by  extracting  it  either  with  an  aqueous  solution 
of  sulphurous  acid,  or  with  lime-water,  alcohol,  and  other 
solvents,  viz.,  two  substances  of  the  formula  C16II, .,(),.  both 
of  which  are  shown  to  he  anthragalloldimethyl  ethers  ;  a 
monomethyl  ether  of  alizarin  crystallising  in  orange  needles 
melting  at  178° — 179 J  ;  a  resinous  eellow  substance, 
possibly  an  isomeric  ruethyl  ether  of  aliz  '  '  an  impure 

form  ;  metahydroxyanthraquinone  ;  a  ^  aj  ^^substance 
melting  at  141°,  which  yields  alizarin  v, .  --■troduc;'^  w'tn 
sulphuric  acid  ;  ruberythric  acid  ;  rubicnttq  neaacid  ; 
alizarin;  a  wax  of  the  formula  (C10H,,O)2,  melting  a:  87° 
88    ;  and  cane  sugar. 


PATENTS. 


Improvements  in  the  Production  of  Diamido-naphlhalene- 
sulpho  Acid  and  Amidonaphthol  Sulpha  Acid,  and 
Colouring  Matters  from  the  latter.  S.  Pitt,  Sutton. 
From  L.  C'assella  and  Co.,  Prankfort-on-thc-Maiue, 
Germany.     Eng.  Pat.  4613,  March  2,  1893, 

llv  suitably  nitrating  and  reducing  naphthalene  0-sulphonic 
acid,  it  is  converted  into  a  l"  I'-diamido-naphthalene  deriva- 
tive i  Eng.  Pat.  6972  of  1891  ;  this  Journal,  1892,  345).  If 
the  a-acid  be  treated  in  a  similar  manner  the  main  product 
formed  duringthe  mono-nitration  is  the  1  •  l'-nitronaphtha- 
h ne  stilphonic  acid,  whilst  the  l'4'-acid  is  only  formed  in 
small  quantity.  As,  however,  it  is  only  the  latter  which  is 
of  use  for  conversion  into  the  1"  1' '  4-diamido-naphthalene 
sulphouic  acid,  another  method  has  been  devised  for  the 
preparation  of  the  1  '4'-acid: — 173  kilos,  of  a-nitronaphtha- 
lene  are  converted  into  mono-sulplioni  •  acid.  After  sul- 
phonation  the  melt  is  cooled  to  10°  C.  and  150  kilos,  of 
nitrosulphurie  acid,  containing  G'i  kilos.  ofHXO^,  are  run  in 
at  15° — 20°  C.  The  whole  is  then  allowed  to  stand  for  24 
hours,  and  afterwards  poured  into  3,000  litres  of  brine. 
The  greater  part  of  the  l*l'-4-dinitro-naphthalene  sul- 
phouic acid  separates  as  a  brownish  crystalline  precipitate, 
which,  after  filtering,  is  washed  with  brine  until  free  from  acid. 
In  order  to  rede.ee  it,  the  dinitro  acid  is  dissolved  in  2,000 
litres  of  water  and  heated  with  iron  and  a  little  acetic  acid. 
After  the  reduction  is  complete  the  irou  is  precipitated  with 
sodium  carbonate,  and  400  kilos,  of  sulphuric  acid  are  added 
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tl,  t)„.   Bltni ling,  the  sulphate  of  the    ; 

,u.„i  c,  ,  needles,    The  acid  baa 

stitntion: — 
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SO  il 

acteristic  salts  with  mineral  ae  da      II 

ming 

1 1>  insoluble  in  water,  and 

illy  acidifying  a  solution  ol 

in  salt.     The  soiliuin  sail  may  be  aalted  out  In  means 

r.i    heating  with  mineral  acids  or  caustic 

into    I  •  l'-amido-naphthol 

as  follow:  :  — 10  kilos. 

,.f    i  I  are  heated  for  12 

with   100    kilos,   of    dilute 
sulphuric  rora  20  to  30  per  cent,  of  II 

nthol  sulph  •  parates  in  colourless 

The    acid    dissolves 
•-  r.     When  treated  with  nitrous  acid  it 
.  with   a  yi  II  a  unstable  diaz  i 

to    violet-red   by  the 
im  carbonate.     The  salts  of  the  new  acid 
1   show   a   violet    flu  »  in    an 

solntion.     The  acid  is  capable  of  combining  with 
^   if  a  diazo  i  The   combina- 

tions apounds  can  take  place  in  an  acid  or 

:l\k:.  '  different  shades,  and  the  usual 

made.      The  colouring 
■  shades  which  lie  towards  the  blue  end 
ol  the  spectrum,  and  certain  of  the  combinations  yield  blue 
and  greenish-black  dyes. — T.  A.  L. 


or   Production  of  Direct-dyeing  ' 
U  ILK     Newton,    London.      From    "The 

tormals   K    Bayer  and  Co.,"   Klbcrfeld, 
Germany.     Eng.  Pat.  1756,  March  4, 1893. 

ibining  the  diazo  compounds  of  dehydrothio-ii- 
toluidine,  dehydrothio-m-xylidine,  dehydrothio-if'-cumidine, 
primuline  base  oi  their  sulphonic  acids  with  the  tnono- 
alkylated  1  •  I '-di  hydroxy  naphthalene  sulphonic  acids,  direct- 
■'i  louring  matters  of  bluish-red  shades  are 
g.  Pat.  3495  of  1893  ;  this  Journal,  1894,  145). 
On  further   investigating  the  behaviour  of  a-uapbthol  sul- 

-.  it   has 

and  that  the  colouring  matters  derived  from  the  1  "3 

re  bluish-red  shades  fast  to  acids  aud  alkalis,  whereas 

luring  matters  from  the  1*8,  13',  or  1'2'  acids  only 

yield  dull  shades.     The  colouring  matters  produced  are  also 

■  to  the  dyestufl  known  as"  Erica,"  which  is  formed 

nbining    diazotised    dehydrothio-m-xylidine    with 

a-napbthol-e-disulphonic  acid  — 

1,(111  :  SO,H  :  SOjH   =   1:8:  !')• 

The  formation  of  the  colouring  matter  from  dehydrothio- 

p-toluidine    sulphonic    acid    is     described    as 

84*8  kilos,   of   sodium   ilehydrothio-n-toluidine  sulphonate 

ther  with  6"9  kilos,  of  sodium  nitrite,  in 

■     i  water,  and   hydrochloric   acid  is  allowed 

to  run  in  until  the  liquid  is    strongly  acid       After  about    12 

compound   thus   produced  is   added  to  a 

solution  containing  24 ' G   kilos    of  the  sodium  salt  of  the 

1'3-naphthol   sulphonic   acid    made   alkaline   with  sodium 

carbonate.      After  Standing  12  hours  the  mixture  is  heated 

('..and  tiie  dyestuffis  salted  out  and  filtered 

It  lives  bluish-red  shades  ou  unmordauted  cotton. 

— T.  A.  L. 


The    i 
mil    Material*     therefor.      II.     K.     Newton,     Loud 

- 
I  lug   Pal    1757,  M  it,  li  I,  i 
T'n i-  firsl  p 

of    alkylated    p-pbenylen<i   diam  i  ids, 

which   -ni,.,  ,,i.i  1. 1..    ,i     employed  for   the 
colouring  matters,     i 

•  limn  thiosulphate  dissolved  in  water 

one    molecular   proportion    >>t  a    QUroao  i tpound      ■ 

-,  ci  ,:'ii  \  amine   madi  a  sid  with  two 
proportions  of  acetic  acid   and  _   the 

resulting  mixtut  our  of  the 

tion  ,1 is  ippears,  but  no  sulphur  separates,  and  alter  a  short 

I   is   of  a   slightlj  colour,  an  I 

tlii,  •  -  i  be  empl 

in  the   production  of  dyestuffs.      I  aring   quanl 

are  given  for  the  pre]  of   the  thiosulphonic 

aci.ls  referred  to  :— 31  •-'  kilos,  of  the  sodium  Ball 
ethyl-benzyl  aniline  sulphonic  acid  a-. d  36   kilos 
per  cent,  solution  of  ■•  tetic  aci  1  are  dissolved  in  200  litres 

iter  and   add,-. I   to   a   Solution    of   50    kilos,  of   sodium 

thiosulphate   in  200  litres  The  liquid  is  hi 

|  to  boiling  until  the  original  yellow  colour  has  become  fawn. 

ui  then  contains  the  thiosulphonic  derivath 

p-amido-ethyl-benzyl-aniline   sulphonic  acid   and   may   be 

used  directly   for  the  production  of  dyestuffs.     Ifnitroso- 

thylaniline  hydrochloride  be  employed  instes 
nitroso-ethylh  nzyl-aniline     sulpb  acid,    the   resulting 

compound    is   p-amidodimetbylaniline  thiosulphonic   ac 
The  amido-methyl-o-toluidioe   thiosul]  I  obtained 

f n  mi    nilroso-methyl  forms    granular   crystals. 

The  production  of  colouring  matters  from  these  thiosul- 
phonic acids  is  an  extension  of  the  method  described  in 
Eng.  Pat.  825  of  181(3  I  this  Journal,  1  394,  SI).  The  solu- 
tion of  the  thiosul;,]  From  the  34-2  kilos,  of 
nitroso-ethyl-benzyl-at  sulphonate  described 
above,  is.  atter  boiling,  mixed  directly  with  28  kilos,  of 
0-naphthoquinouc  p-sulphonic  acid.  Tne  dyestuff  com- 
mences to  form  at  once,  aud  the  reaction  is  completed  by 
heating  the  mixture  f,>r  several  hours  to  80  — 100  ('..  when 
the  colouring  matter  separates  in  bronzy  cryst  ds,  which 
can  be  filtered  off.  The  product  is  identical  with  that 
obtained  from  ^-naphthoquinone  p-sulphonie  acid  or  from 
1'2'4-dihydroxy naphthalene  sulphonic  acid  and  nitroso- 
ethyl-benzyl-aoiline  sulphonic  acid  in  I  te  of  thio- 

■  A  dye- 
stuff  from  dimethyl-//  diamine  thiosulphonic  acid 
is  produced  by  dissolving  25  kilos,  of  it  and  2. 5  kilos,  of 
crystallised  sodium  acetate  in  7.">()  litres  of  hut  water  aud 
mixing  this  with  a  solution  of  28  kilos,  of  the  potassium 
salt  of  /3-naphthoquinone  3'-sulphonic  acid  dissolved  in 
litres  of  water.  The  whole  is  then  heated  for  several  hours 
to  70  C.  until  the  condensation  is  complete.  The 
product  probably                     the  following  formula  :  — 


NaOaS/VN-S- 


J 


\A/-0H 

i 

O  Hj)3 

The  colouring  matter  is  very  similar  to  the  dyestufl 
obtained  by  sulphonating  the  product  from  nitroso- 
dimethylaniline,  sodium  thiosulphate,  and  /3-naphtho- 
quinone -1-sulphonic  acid  aud  gives  blue  shades  on  wool 
mordanted  with  chromium  salts.  Other  blue  dyestuffs  are 
obtained  bv  condensing  dimethyl-p-phenylene  diamine 
thiosulphonic  acid  with  ^-naphthoquinone  disulphoni 
One  of  these,  the  jB-naphthoquinone-2'-  l'-disulphonic  acid, 
eau  be  obtained  by  oxidising  one  molecular  proportion  of 
l-2-amido-naphthol-2'*  l'-disulphonic  acid  with  one  mole- 
cular proportion  of  bronrne  in  a  suitable  diluent  or  solvent 
and  subsequently  precipitating  the  acid  as  pot 
by  the  addition  of  potassium  chloride.  By  condensing 
^-naphthoquinone^ •  l'-disulphonic  acid  or  its  salts  with 
dialkyl-p-phenylene  diamine  thiosulphonic  acid,  the  same 
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dyestufls  are  formed  as  those  obtained  from   jS-naphtho- 

sulphonic  acid,  a*  in  the  former  ease   the    one 

sulphonie  acid  group  is  split  off.  during  condensation.     The 

B-naphthoquiuone-4'l'-disulphonic    arid     is    obtained    by 

dyestuff  from  a-naphthol-4*  l'-disulphonic 

dising  the  •_'•  l-amido-naphthol-4'  L'-disulphonic 

acid   produced  with   one  molecular  proportion  of  bromine 

and  salting  the   product  out   with  potassium  chloride.     The 

im    salt   thus     formed    yields   orange-red    crystals 

sparingly  soluble  in  a  solution  of  potassium  chloride. 

— T.  A.  L. 


The  Manufacture  and  Production  of  Sulpho  Acids  of  the 
Napht  Series  and  of  Colouring  Matters  Obtain- 

able therefrom.  H.  E.  Newton,  London.  From  "The 
Farhenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  4979,  March  7,  1893. 

Inner  anhydrides  of  the  naphthol  sulphonie  acids  are  known 
a-  "  sultones."  Hitherto,  only  one  of  the  corresponding 
anhydrides  from  an  amido -naphthalene  sulphonie  acid  has 
ribed  by  Bernthsen  (Ber.  23,  3094),  who  produced 
it  by  heating  the  colouring  matter  from  diazotised  xylidine 
and  e-Daphthol  sulpbanvidosulphonie  acid  -with  a  dilute 
solution  of  sodium  carbonate,  and  subsequently  reducing 
the  dyestuff  thus  formed.  The  resulting  acid  has  the 
following  constitution  : — 

SI  >  .-XII 

UJ sojr 

Bodies  of  this  type  are  produced  from  these  naphthylamine 
sulphonie  acids  which  contain  an  amido  and  a  sulphonie 
group  in  the  1*1'  or  peri  position,  by  heating  them  with 
fuming  sulphuric  acid,  and  the  products  obtained  are 
known  as  "  naphthasultarne  sulphonie  acids."  Occasionally 
simultaneous  sulphonation  takes  place.  The  following 
pericaphthylamine  sulphonie  acids  can  be  used: — 1-1'- 
naphthylamine  sulphonie  acid,  1  -4"  l'-naphthrlamine  di- 
sulphonic  acid  (both  of  Ger  Pat.  40,571).  1 -4'-i'-naphthyl- 
amine  disulphonic  acid,  l-2-l'-naphthylamine  disulphonic 
acid  (Ger.  Pat.  45,776),  and  l-2-3'"l'-naphthylamine  tri- 
sulphonic  acid.  The  method  employed  for  producing  the 
anhydride  is.  stirring  the  acid  sodium  salt  of  the  acid  into 
twice  its  weight  of  fuming  sulphuric  acid  containing  40  per 
cent,  of  anhydride  and  heating  the  solution  at  80° —  90"  C, 
until  a  test  no  longer  gives  a  diazo  compound  or  forms  a 
dyestuff  with  diazobenzene  sulphonie  acid.  The  melt,  which 
'■■as  become  solid,  is  then  diluted  with  ice  water,  neutralised 
with  lime,  filtered,  and  the  solution  evaporated  down.  The 
sodium  salt  when  dried  at  160°  C.  has  the  following  com- 
position:— 

St ... 
Na),  CI0H4<  | 

It  is  very  easily  soluble  in  water,  but  almost  insoluble  in 
absolute  alcohol.  Its  solution  in  water  is  yellow  and 
exhibits  a  strong  greenish  fluorescence  similar  to  fluoresceine. 
The  vellow  colour  and  fluorescence  disappear  on  adding  an 
acid,  even  acetic  acid,  and  when  salt  is  added  to  this 
solution,  white  needles  of  the  di-sodiumsalt  crystallise  out. 
These  naphthasultame  sulphonie  acids  remain  unaltered  by- 
boiling  with  alkali  lye,  ammonia,  or  dilute  acids,  diffi  I 
in  this  respect  from  "the  sultones,  which  are  hydrolysed  ru- 
tins treatment.  By  fusing  with  2|  times  their  weight  of 
potash  or  soda  and  one-fifth  their  weight  of  water,  they  are 
converted  into  amido-naphthol  sulphonie  acids,  which  are 
known  as  peri  amido-naphthol  sulphonie  acids.  They  are 
to  be  employed  as  components  in  the  various  methods  for 
the  production  of  azo  dyestufls. — T.  A.  L. 


Improved  Manufacture  of  Colouring  Matters.  C.  D.  Abel, 
London.  From  "  The  Actien  Gesellschaft  fur  Auilin 
Fabrikation,"     Berlin,     Germany.        Eng.    Pat.     5039, 

March  S,  1893. 

The  1  •  l'-ainidouaphthol  disulphonic  acid  of  Eng.  Pat.  2984 
of  1893  (this  Journal,  1894,  32)  can  combine  with  various 
diazo  compounds  to  form  azo  colouring  matters.  If  tetrazo 
compounds  be  employed  the  usual  modifications  in  the 
methods  of  combination  may  be  carried  out  with  the  new 
aiuidouaphthol  disulphonic  acid.  The  shades  obtained 
comprise  reds,  violets,  and  blues. — T.  A.  L. 


Improvement  in  the  Production  of  Disazo  Dyes  tuffs  from 
Gamma  "Amidonaphtkol"  Sulpha  Arid.  S.  Pitt, 
Sutton.  From  L.  Cassella  and  Co.,  Frankfort-on-the- 
Maine,  Germany.     Eng.  Pat.  5141,  March  9,  1893. 

This  is  an  extension  of  Eng.  Pat.  16,699  of  1889  (this 
Journal,  1890,  935),  and  refers  to  the  substitution  of 
p-diamidodiphenylamine  for  the  p-diamines  there  described. 
The  dyestufls  obtained  are  very  similar,  being  a  little  bluer 
in  shade.  According  to  this  specification  a  colouring' 
matter  which  dyes  unmordanted  cotton  a  bluish-black  is 
obtained  by  suspending  30  kilos,  of  p  diamidodiphenylamine 
sulphate  in  400  litres  of  water  and  40  kilos,  of  hydrochloric 
acid,  diazotising  this  quantity  with  14  kilos,  of  sodium 
nitrite  at  0  ( .'.,  and  pouring  the  solution  of  the  tetrazo 
compound,  which  is  of  a  yellowish  colour,  into  1,000  litres 
of  water  in  which  60  kilos,  of  7-amidonaphthol  sodium 
sulphonale  are  dissolved,  the  whole  being  kept  alkaline  by 
an  excess  of  soda.  A  dark  violet  precipitate  separates, 
which  after  12  hours  changes  to  a  dark  blue.  After 
to  about  8oD  C.  the  dyestuff  is  salted  out.  Other 
combinations  may  be  obtained  in  a  similar  manner. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Coloured  Marking 
Inks  and  Marking  Ink  Pencils.  J.  Hiekisson,  Hacknev. 
Eng.  Pat.  5316,  March  11,  1893. 

Fok   use  with  a  pen,  an   ink  is  prepared  by  dissolving  one 

of  the  '"  oil-anilines  "  in  castor  oil,  adding  a  small  amount  of 
india-rubber  solution  and  a  suitable  mordant,  and  thinning 
down  the  mixture  with  turpentine.  The  colour  may  be 
brightened  by  the  addition  of  a  dye  if  desired.  For  pencils, 
one  part  of  gum  tragacanth,  one  part  of  china  clay,  one 
quarter  part  of  borax,  and  three  of  oil-aniline  are  mixed 
together  ;  the  fabric  is  greased,  mordanted  (if  no  mordant 
is  present  in  the  pencil),  and  written  on,  and  finally  a  hot 
iron  is  passed  over  the  mark.  The  materials  prescribed 
in  Eng.  Pat.  15,320  of  1887,  are  recommended  as  mordants. 

— F.  H.  L. 


The  Production  of  New  Disazo  Colouring  Matters. 
S.  Pitt,  Sutton.  From  L.  Cassella  and  Co.,  Frankfort- 
on-the -Maine,  Germany.  Eng.  Pat.  5407,  March  13, 
1893. 

The  colouring  matters  described  are  obtained  by  combining 
tetrazo  compounds  with  the  alkylated  derivatives  of  amido- 
naphthol  disulphonic  acid  H.  The  preparation  of  this 
acid  is  described  in  Eng.  Pat.  1742  of  1891  (this  Journal, 
1891,  918).  For  the  production  of  the  ethyl  derivative 
36  kilos,  of  the  neutral  sodium  salt  of  1  ■  l'-2*3-amido- 
naphthol  disulphonic  acid  (acid  H)  are  heated  in  an 
autoclave  with  1 1  kilos,  of  ethyl  bromide,  60  kilos,  of 
calcium  carbonate,  and  some  dilute  alcohol  of  50  per  cent. 
for  20  hours  to  60°  C.  After  filtering,  the  liquid  is  made 
acid  with  12  kilos,  of  hydrochloric  acid,  and.  after  separation 
from  a  small  quantity  of  unaltered  acid,  the  filtrate  is 
concentrated,  and  on  cooling,  the  ethylamido-naphthol 
disulphonic  acid  H  separates  in  thin  colourless  needles. 
The  acid  is  easily  soluble  in  water,  less  so  in  strong 
alcohol.  It  gives  an  easily  soluble  nitrosamine  with  nitrous 
acid.  The  methyl  or  benzyl  derivatives  are  obtained  in  a 
similar  manner.  All  these  compounds  combined  in  an 
alkaline  solution  with  the  tetrazo  derivatives  of  /i-diamines 
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such  tolidine,    diam  diphenyl, 

diamidodiphcuolethcr,  ills  for  cotton 

greenish  shade.     They  differ  from  the  pr.  d 
with   halogen   alkil-  and    an   til 
thorn  the  amidonapbthol  disulphoi 

II  which  are  obtained  in  an  ncid  solul  tain 

.   hydroxy!  group.     The  technical  value  of  the  deri 

their  greenish-blue 
shadi  therefore  be  used  with  advantage 

mi  in  ilu-  case  of  mixed  d  • 
following     example    shows    the     method 
employed   —The  utra/.o   compouud  from    18*4   kilns. 

and  added  quicklj  to  a  solution 
sodium   carbonate  in    100  litres  of  wal 
Immediately  afterwards  a  neutral  solution  of  37  kilos 
l*l'*S'3-ethyl-amido  naphthol  disulphonio  acid  is  added, 
tin-  whole  being  well  stirred.    The  resulting  intermediate 
compound  sepai  bluish-black    preoipitate,  on 

nenti  i  kilos,  of  -,  amidonapbthol  sulphi 

idded.     The    intermediate    compound    gradually 

and  the  dyestuff  separates  as  a  dark 

pitate.     It  dyes    unmordonl  a    blue-ldack. 

methyl  or  benzyl  compound  may  be  employed  in  place 

the  ethyl  derivative   without  altering  the  properties  or 

f.  A.  I.. 


Colouring    Matters.    0.    [mray,    I 
e   Farbwerke   vormals   Meister,   Lucius,  aid 
limning,"  the-Moioe,    Germany.     Eng.    Pat. 

- 

i  of   Eng.    Pat.    19,820  of.  1892  (this  .Journal, 
substituting  for  the  dinitrochlorobenzcne  there 
mentioned,   picryl    chloride,    dinitrocblorotoluenes,    nitro- 
1  reacting  with  them  on  tetra-ethyl- 
or    tctra-metbyl-m-amido  phenolphtbalei'n    to   form     dye- 
staffs.     The  colouring  matters  are  easily  soluble  in  alcohol 
f.n<l  acetic  acid,  an  1  s  >me  of  them  also  in  water,  and  those 
from  tetra-methyl-m-amido-phenol  separate  from  their  sola- 
ill  crystals.     The  dyestnffs  produce  bluer  and 
Easter  -hades   than   rhodamine  on  mordanted  cotton,  whilst 
wool  are  yellower.      A  solution  of  25  kilos,  of 
picryl  chloride  and  44  kilos,  of  telra-ethyl-m-amido-phenol- 
phtbalctn  in  7.i  kilos,  of  alcohol  is  boiled  for  a  few  hours, 
when   t lie  alcohol   is  distilled  off  and   the  colouring  matter, 
which:  ,   either  dried  as  such,  or,  after 

been  dissolved  in  hot  dilute  hydrochloric  acid,  is 
filtered  and  the  dyestuff  precipitated  from  the  filtrate  by 
adding  salt.— T.  A.  I.. 


Maxufacturt  Colouring  Matters,  being  the   Sul- 

pha I   Alh.il  Derivatives  of  the   Viamido-di- 

phenul-meta-tolgl-carbinol.     O.    [mray,    London.     From 
werke  vormals  Meister,  Lucius,  and  llr.ining," 
ist  -  on  -  the- Maine,    Germany.     Eng.   Pat 
March  16,    - 

These  colouring  matters  are  obtained  by  sulphonating  the 
olkyl  derivatives  of  diamidodiphenylm-tolyl-carbinol  of  the 
general  formula — 


HO( 


\ 


((   II. W ,), 

H 


The   leuco    bases   are   produced   by    condensing  m-tolyl 
aldehyde     it' II. .ill... n  HI.    b.p.    199°— 200     C.)    with 

■  alary  or  tertiary  aromatic  bases.  These  leuco  bases  are 
eolphooated,  and  the  leucosulphonic  acids  oxidised,  or  the 
same  products  may  be  obtained  by  tirst  oxidising  the  leuco 
base  and  then  sulphonating  the  carbinol  thus"  produced. 
The  folio  pie  gives  the  quantities  employed  : — 

59-6    kilos,    of    dietlvylaniline,   22    kilos,    of    concentrated 

huric  acid,  and  2  I  kilos,  of  nt-tolylaldebyde  are  heated 

for  three  days  in  a  lead-lined  vessel  to  100°  C  with  constant 

After   having  been   made  alkaline,  the    melt    is 

distilled  with  steam,  and  the  leuco  base  remaining  behind  is 

boiled  with  water  until  no  longer  alkaline,  and  then  dried  at 


times   ii-  weigh!  of  sulphuric  acid   monohydrate   and   the 
solution  thus  obt  lini  d  is  be  it.  ■ 

ample  dissolves  completely  in  ammonia.    The  mell 
is  then  -  ind  conven 

salt.     The   I. 

a  of   water,    sulphuric    acid    (three  equivalents)    is 

added,    and  the  solution  ' 

quantity  of   lead    peroxide.        Utei 
sulphate  the  blue  solution  i-  ei 
of  tir-t  sulphonating  and  then  oxidising,  the  leu 
be  oxidi-ed.    and   the  earbinol,  a  green  colouring  matter, 
afterwards    sulphonal  d.     In    place  of  the   diethylaniline 

the    following    bi lory    and    I 

bases  m  >  monomethyl  or  ethyl-aniline 

or    a-toluidioe,  dimethylaniline   or  o-toluidioe,    diethyl-o- 
toluidine,  methyl-  or  etbyl-benzylaniline. — T.  A.  L. 


M    i  ifaclure  of  Thionine  Colouring  on 

Mordants.  0.  [mray,  London.  Prom  "The  Parbwerke 
vormals  Meister,  Lucius,  and  Bruning,"  Hoebst-on-the- 
Mafm    G  oy.     Eng.  Pal   5692,  March  16,  l- 

proci Dsists    in   blowing  air  through    an    alkaline 

solution   of  gallic   acid    or   analogous    bodies   and    the  thio- 
sulph  ...    mercaptans    or     disulphides,    produced, 

according  to  Ger.  Pat.  15,839, from  the  following  diamines: — 
p-phenylene   diamine,    dimethyl-,    diethyl-    mono-ethyl-p- 
phenyleue  diamines,  or  ethyl-p-tolylene  diamine  ;  'J'.",  kilos, 
of  p-amido  dimethylaniline  thiosulphonic  acid  and  l-7  B 
icid  are  dissolved  in  40  litres  of  water,  heate 
60  —so   c,  and  mixed  with    4  1.  lium  hydrate  as 

ye.     Air  i-  then  blown   through  the  mixture  until  the 
formation   of  the  colouring   matter    is  complete,  when 
ipitatedbj  adding  salt.     The  sodium  salt  is  decomp 
by  acetic   acid,  and   the  acid  colouring  matter,   which  dis- 
solves with  difficulty,  is  made  into  a  paste.       It  forms  small 
bronze-coli  stols,   easily   soluble  in   dilute   byi 

chloric     arid     or    alkalis.       The    colouring    luatl 
reddish-i  shades  on  chrome  mordants,  accord 

to  thi' diamine  employed,  and  arc  said  to  be 
fulling.— T.  A.  L. 


Improvements  in  the  Manufacture  of  Auramine.      J.  V. 
.Johnson,  London.     1'iom  the "  Badische  Aiiihn  n: 
Fabrik,"    Ludwigshafen,    Germany.      ling.    Pat    6249, 
March  23,    I  - 

Tins    is   an   extension  of   Eng.   Pat.    12.349   of    1S89    vthis 
Journal,  18  ind  of  Eng.   Pat.  16,666  of   1890  (this 

Journal,  1891,  762).  The  methods  there  given  describe 
the  preparation  of  auramine  from  tetramethyl-diamido- 
diphenyl-methane  or  its  derivatives,  the  corresponding 
hydrol  and  thio-hydrol,  by  treating  them  with  sulphur 
ammonia.  It  has  now  been  discovered  that  tetramethyl- 
diamido-diphenyl-dimethyl-methane  can  also  be  converted 
into  auramine  by  treating  it  with  sulphur  and  ajnmonia,  under 
suitable  conditions.  This  compound  can  be  obtained  by 
condensing  acetone  with  dimethylaniline  (Ber.  12,  B13 ; 
6,  345).  The  following  quantities  are  given  tortile  prepara- 
tion of  aurartiiue  according  to  the  present  invention  : — 
About  14  kilos,  of  tetra-methyl-diamido-diphenyl-dimethvl- 
methane  and  6  kilos,  of  sulphur  are  mixed  with  120  kilos. 
of  salt  and  7  kilos,  of  ammonium  chloride,  and  a  stream  of 
ammonia  gas  is  passed  tlirough  the  mixture  for  eight  ho 
at  17.">  C.  The  melt  is  tir.-t  washed  with  cold  water  to 
dissolve  away  the  salt  and  ammonium  chloride,  and  is  then 
dissolved  in  water  at  70  C-,  filtered,  salted  out,  pre- 
and  dried.— T.  A.  L. 


Manufacture  of  New  Colouring  Matters.    J.  C.  L.  I) 
1).  E.  Uugueuin,  and  A.  J.  J.  d'Andiran,  -  Uhone, 

France.      Eng.    Pat.   24  Date 

under  Interna'  ntion,  ,Ju:\    ■ 

These    colouring   matters    are  obtained    bj    the  action  of 

phenols   and   their   derivatives  on    the  ox 

cyanines,  and   subsequent   oxidation  and  sulpbonati   n    of 
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is  produced.  The  colouring  matters  obtained 
liable  in  alkalis,  giving  blue  to  violet  .solution?, 
and  forming  violet-blue  lakes  with  metallic  mordants, 
os.  of  gallocyanine,  obtained  by  condensing  gallic 
acid  with  nitrosodimethylaoiline  hydrochloride,  IS  kilos,  of 
resorcinol,  20  litres  of  water,  and  90  kilos,  of  commercial 
iiloric  acid  :.re  heated  together  on  the  water-bath 
until  the  bluish-violet  coloration  has  disappeared  and 
greenish-yellow  crystals  have  separated.  .After  diluting 
with  water  and  washing  free  from  aeid,  the  green  substance 
is  oxidised  with  air  in  an  alkaline  solution,  giving  a  violet- 
blue  colouring  matter  after  precipitation  with  hydrochloric 
acid  much  bluer  than  the  original  gallocyanine.  This  can 
then  be  sulphonated  in  the  usual  manner.  The  condensa- 
tion product  may  also  be  sulphonated  by  dissolving  iu 
sulphuric  acid,  and  subsequently  oxidised  by  adding  ferric 
ox'dc  :  or  sulphuric  aeid  may  be  used  alone  to  act  as  both 
condensing  and  oxidising  agent,  as  at  lOO3  C.  it  acts  as  an 
oxidiser.  Whichever  method  be  employed,  the  product  of 
the  reaction  is  precipitated  by  water  and  washed  free  from 
sulphuric  acid.  If  higher  sulphonic  acids  have  been  formed 
it  may  be  necessary  to  separate  them  as  calcium  salts,  as 
these  acids  are  soluble  in  water. — T.  A.  L. 


and  highly  polished.  When  of  sufficient  thickness,  the 
film  is  transferred  on  to  the  permanent  fabric  by  passing  it 
and  the  cloth  face  to  face  between  rollers. — 1'.  II.  1.. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

rATENTS. 

A  Seic  or  Improved  Process  for  ffci  Treatment  of  Te.itile 
table  Fibres,  and   Apparau  /  therewith. 

A.  F.  B.  Gomess,  London.     Eug.  Pat.  18,358,  October  13, 
1892. 

The  invention  relates  to  the  preparation  of  textile  fibres 
from  the  cortex  of  plants,  particularly  those  of  tbe  tTrtica 
family.  Lime  is  first  removed  by  steeping  in  a  cold 
solution  of  sodium  thiosulphate,  whereby  soluble  calcium 
thiosulphate  is  formed.  The  epidermis  is  also  deoxidised 
and  rendered  more  soluble.  A  thorough  washing  follows, 
which  finally  removes  the  calcium  compound.  The  fibre  is 
next  boiled  with  caustic  soda  and  zinc  dust,  and  again 
washed,  then  soaked  in  a  dilute  solution  of  solium  hypo- 
chlorite and  hydrochloric  acid,  washed,  and  passed  through 
weak  ammonia  to  remove  any  traces  of  chlorine.  Finally, 
it  is  washed  and  boiled  with  soap. 

The  apparatus  employed  in  some  instances  consists  of  a 
hollow  revolving  drum,  inside  which  a  number  of  pegs  are 
fixed,  and  into  which  hot  air  can  be  passed. — K.  1$.  B. 


Improvements   in   or  relating  to  Open    Soaping,  Washing, 

'I  other  similar  Machint  sfor  Operating  npo'i 

7  Fabrics.      C.   L.  Jackson,  Bolton,   and  E.  W. 

Hunt,  Manchester.     Eug.  Pat.  909,  January  1C,  1893. 

Tbkee  or  more  triangular  beaters  of  wood  or  metal  are 
arranged  in  such  a  manner  above  the  level  of  the  liquid  in 
the  washing  machine  that  the  cloth  is  struck  and  shaken 
three  times  during  each  revolution,  the  effect  being  as  if  i, 
were  suddenly  pulled  lengthwise  between  the  top  and  bottom 
guiding  rollers.  These  beaters  remove  hard  and  thick 
Btxbstai  ces  from  the  cloth. 

The  machines  are  charged  with  soap  solution  or  other 
liquid  by  a  pipe  entering  at  the  bottom  of  the  vessel,  and 
the  liquid  overflow  The  substances  beaten  out 

from  the  cloth  are  thus  carried  away  at  once,  and  precipi- 
tation is  prevented. — B.  B.  B. 


Improvements  in  the  Manufacture  of  Rubber  ■ 

proof    Fabrics.      W.  Abbott   and  W.  It.  Wilks,  London. 
Eng   Pat.  6769,  March  30,  1893. 

A  coating  of  rubber   is   prepared  on  a  temporary  support, 
consisting,  for  instance,  of  prepared  rubbar  cloth,  vul 


Improved  Manufacture  of  Detergent  for  Washing  and 
Cleansing  Dirty  Linen.  Amalie  Gross,  Szederjes, 
Austro-Hnngary.     Vag.  Pat.  23,398,  December  5,  ls;<3. 

See  under  XII.,  page  2G1. 


YI.-DYEING.  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 

NoU  on  the  Different  Theories  relating  to  Dyeing. 
Leo.  Vignon.     Bull.  Soe.  Ind.  Mulhouse,  1893,  407—410. 

The  absorbing  power  that  textiles,  hide,  and  metallic 
oxides  exercise  on  colouring  matters,  has  been  attributed  to 
different  causes,  and  generally  explained  by  the  mechanical 
and  chemical  theories  ;  the  former  limiting  its  facts  to  that 
of  absorption,  whatever  its  cause  :  the  latter  explaining  the 
production  of  dyeing  by  chemical  agencies. 

It  has  been  stated  that  in  the  phenomena  observed  in  dye- 
ing, no  chemical  combination  ensues  between  the  coloring 
matter  and  the  textile ;  the  dyed  result  does  not  present  the 
essential  characters  of  a  chemical  compound.  It  is  also 
!  that  the  colouring  matters  are  not  combined  with  the 
textiles,  but  in  some  way  dissolved  in  them,  this  opinion 
suggesting  the  substitution  for  the  term  "absorption"  by 
that  oi  "  solution,"  a  view  standing  midway  between  the 
existing  ehenv.'-al  and  mechanical  theories. 

The  author  is  oi  opinion  that  dyeing  may  be  considered  as 
involving  chemical  phenomena,  in  which  dissociation  occurs, 
and  that  dyeing  only  takes  place  when  certain  chemical  func- 
tions are  exerted  by  the  absort/'jicr  body  and  the  colouring 
matter;  moreover,  there  are  two  fat'.s  not  to  be  lest  sight  of, 
namely,  the  high  molecular  weight  oi  the  textile  in  com- 
parison with  the  colouring  matter,  and  dissociation.  Although 
the  molecular  weight  of  the  textiles  is  not  known,  there  is 
every  indication  of  its  being  very  high,  and  it  is  difficult 
to  conceive  that  a  molecule  weighing  4,0UO  jnits  fixes 
1  .  2  ....  n  molecules  of  a  body,  tbe  molecular  weight 
of  which  is  relatively  low  ;  it  is  difficult  to  establish  the  law 
of  definite  proportions. 

The  phenomena  of  dissociation  are  frequently  produced 
by  tlie  action  of  solvents  :  for  example,  aluminium  chloride, 
carbonates,  borates,  alums,  and  ammoniacal  salts  are 
dissociated  at  the  ordinary  temperature  by  means  of  water  : 
even  in  contact  with  absolute  alcohol,  hypochlorite  of 
calcium  is  decomposed,  chloride  of  calcium  dissolving  and 
lime  remaining  in  suspension,  this  phenomenon  being 
quite  analogous  to  that  of  the  coloration  of  alcohol  by  E 
magenta-dyed  fabric. 

In  every  ca^e  of  dyeing  there  is  inferred  a  system  con-. 
sisting  of  three  elements,  the  absorbent,  the  colouring 
matter,  and  the  solvent ;  and  between  these  three  a  stat*? 
of  equilibrium  is  arrived  at,  determined  by  the  chemical 
force  and  the  condition  of  dissociation  of  the  system  :  i  - 
may  appear  then  that  the  law  of  definite  proportions  is  not 
applicable  to  the  phenomena  of  dyeing. 

In  the  author's  opinion  the  great  majority  of  dyeing 
phenomena  are  of  a  chemical  nature,  chemical  action 
sufficing  to  explain  them,  especially  when  we  also  consider 
the  part  that  dissociation  plays. 

The  general  character  of  dyed  substances  is  marked  by 
the  formation  of  a  chemical  compound,  more  or  less  disso- 
ciated by  different  solvents  (this  Journal,  1894,  120 — 
127).— W.  E. 
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S      chi  -  prepared  h;/   Siemens  ami 
.  i. i.i.  Mulhouse,  October— 

. ..,/./•  \\  I.,  pagi  264. 


Useful   for    Scouring    Woollen    Good*.     .1. 
liOwkowitsch.     .1     Soc.    Dyers  and  Colorists,  1894,  12 — 

S      und<  i  XII.,  pagi 
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Tmproc  tit    Compound   or  Preparation  for    the 

Washing  or  Scouring  of  Textile  Fabrics  or  other  Articles. 
W.  Brothers,  Rawtenstall,  Lancashire.  Eng.  Pat.  6123, 
March  88,  L898. 

S     under  Xll.,page  260. 


Improvements  in  the  Method  <;/'.<»./  Means  i employed  for 
king,  1)yeing>and  othertoise  treating  Flax,  Hemp, 
and  other  Fibres.     A.  McMeekin,  Doagh,  Ireland.     Eng. 
Pat  6600,  March  29,  1 

Thk  flax  &o.  in  the  form  of  "  rove  "  is  wound  on  perforated 
bobbins  or  tubes.  The  bleaching  or  other  liquid,  or  hot  air, 
is  forced  bj  pressure  into  the  centre  of  the  bobbins,  and 
can  find  no  other  outlet  save  the  perforations  in  the  bobbins, 
through  which  it  passi  s,  and  thence  through  the  fibre, 
whereby  the  latter  becomes  thoroughly  penetrated. 

— R.  B.  B. 


Umprocements  in  Dyeing  Machines.     L.  TVeldon,  Amster- 
dam, New  York,  1  .^  A.      l^ug.    Pat.  21, IS.".,  November  ", 

Thk  machine  described  is  adapted  for  dyeing  loose  wool 
or  cotton,  and  consists  of  an  open-work  cage  divided  into 
two  or  more  compartments,  revolving  in  the  dye  liquor  iu 
such  a  manner  that  the  fibre  is  alternately  immersed  iu  the 
live  bath  and  carried  out  of  it.  The  particular  impi 
nient  here  is  an  arrangement  whereb)  the  rolling  and 
consequent  matting  ot  the  fibre  during  the  revolution  of 
the  cape  is  minimised.  In  each  compartment  longitudinal 
ribs  and  "horns"  extend  from  the  axis  of  the  cage  pari 
way  towards  its  periphery.  Opposite  to  these  horns,  and 
attache. 1  to  the  inside  of  the  cage,  are  books,  capabli 
swinging  freely  in  one  direction.  The  combination  of 
"  horns  "  and  hooks  is  so  arranged  that  the  fibre  in  passing 
from  one  side  of  the  compartment  to  the  other,  as  it  must 
ilo  when  the  cage  is  revolving,  .Iocs  so  in  a  gradual  and 
gentle  manner,  thereby  decreasing  the  matting  effect,  and 
increa-  enness  of  dyeing. — R.  IS.  B. 


VII  -ACIDS.  ALKALIS.  AND  SALTS. 

/'  '  hemically  Pure  (  S  ■'  //  ■/'•" 

"in.     M.  Ri  48, 

Tin  occui   "hen  water  and  sodium  inter- 

act, are  attributed   by  the  author  to  the   '  ithin 

the  metal   ol    -  ■  ■  i  ■  n  r  ■  i  hydride,  which  afterwards  dissociates 

suddenly   an. I  violently.     As  this  compound  cai Ij   be 

produced,  when  an  atmosphere  of  hydrogen  sun 
-."I   nil,  tin-  author  has  been  led  to  try  the  action  of  »  current 
of  steam  <>n  s, ,, jnmi,  the  hydrogen   be  I  as   it   is 

formed.  He  funis  that  the  reacti  u  proceeds  verj  smoothly 
without  any  tendenc)  to  explosion,  and  that  pure  -olid 
caustic  s.ula  and  hydrogen  tree  IV oxygen  may  easily  be 

Qed    a  this  way.       The  apparatus  In-  u-es  eon-i s|- 

iron  crucible  with  two  side  tubes  (foi  the  admission  of 
-i.  tm  and  the  delivery  of  hydrogen,  n  and  a  lid 

fastened  down  by  means  of  a  stirrup  and  screw.  The 
caustic  soda  obtained  always  contains  some  finely-divided 
iron,  probably  from  the  formation  of  a  sodium-iron  alloy  in 
the  firsl  stages  of  the  reaction. — .1.  W. 


Tin  Use  of  Electrical  Heal  for  the  Concentration  of 
Sulphuric  Acid.  A.  II.  Buchercr.  (.'hem.  Zeit.  17, 
1597  -1598, 
[n  order  to  produce  loo  kilos,  of  66  vitriol,  117  kilos,  oi 
60°aci.I  are  requisite  ;  taking  this  as  having  the  temperature 
is  C.  to  begin  with,  and  the  concentrated,  acid  as  being  at 
330  1 1,  to  end  with,  ami  further  assuming  tin-  spi 
of  the  acid  to  be  0- 33,  the  heal  consumption  .luring  the 
heating  up  and  evaporation  will  be  as  follows  :— 

10296 

•_'.  Heating  acid,  evaporation  of  17  kilos,  water. . 
B  ,   ;„-.,,!  ,vith 

l    H,0,  forming  66°  acid 10,000 

82,678 


Hence  32G79  :    4-2  :<  10a  Watts  per  second  arc  required, 

or ''"""'  -    =  44  2  horse-power  per  hour  ;  or,  allow- 

ing  for  loss  of  heat  by  radiation,  &c,  from  th 
about   50  horse-power  per  hour.     Admitting  the   practical 
cost  of  the  current  to  be  0"04  mark  per  hour  horse-power 
(onl   shilling),    the  cost  of  concentrating  one  ton  (1,000 
kilos.)  will  be  20  marks  (about  I/.). 

In  order  to  calculate  the  dimensions  of  a  platinum  wire 
capable  of  furnishing  the  requisite  heat,  it  is  assumed  that 
the  mean  temperature  of  the  wire  is  Iju  C.  higher  thau 
thai  of  the  acid,  i.e.,  is  4S0  C. :  this  amounts  to  supposing 
that  with  this  excess  of  temperature  of  metal  over  that  of 
acid,  the  rate  of  passage  of  heat  into  the  fluid  is  just  as 
rapi.l  as  its  rate  of  generation  by  the  current.  If  the 
difference  of  potential  between  the  .'ids  ,.f  the  wire  be 
!j  volts,  a  current  of  .3(54  amperes  will  develop  iu  a  wire 
0  .",  cm.  diameter  ami  77  em.  long.  2-  I  electrical  units; 
hence,  in  the  course  of  .">  hours,  12  units  are  produced, 
competent  to  concentrate  24  kilos,  of  66  aei.l  (starting  at 
60°)  in  a  vessel  suitably  jacketed  to  minimise  loss  by- 
conduction,  &C.  Whether,  however,  it  will  prove  chl 
in  practice  to  use  a  weaker  current  lor  a  proportionately 
longer  time,  or  tin  versi,  is  a  matter  which  cannol 
led   d    priori    without    actual    trial.       1: 

■  the  probability  that  electri.  ited 

heal   may  be  economically  employed  in  th  (ration 

of  oil  of  vitriol,  and  that  the  process  .vould  not  u 

,1  technical  difficulty,  but  on  the  other  hand  would   in 
various  ways   be   mor  -'■   than  the   methods   now 

in  ordinary  use. — C.  R.  A.  W  . 
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The   Inertness   of   (Juicklime.       II.       The  Interaction   of 

Chlorine  and  Lime.     V.   II.  Veley.     l'roe.  Chem.  Soc. 

28      2  09. 

Tin:  author  has  ascertained  bj  synthetical  and  analytical 

methods  that  no  appreciable  action  takes  place  between  dry 

chlorine  and  quicklime  below  300°  ;  above  this  temperature. 

.il  displacement  of  oxygen  is  effected  by  the  chlorine  : 

the   interaction    is   thus   analogous   to   that    of  baryta    and 

chlorine,  not  specially  dried,  and  at  ordinary  temperatures. 


t  Pnrili/  of  Wood  Yincqar, 
Chem.  Zeit.  17,  1319. 

-      under  XXIIL,  pa      285 


G.  Buchner. 


The  Determination  of  Formic  Acid.     A.  Lieben. 

Monatsb.  Chem.  14,  746. 

Sec  under  XXIII.,  page  288. 


The  Action  of  Calcium  Sulphite  and  of  Potassium  Bisul- 
phite on  Alcoholic  Fermentation.  F.  Ravizza.  I.e  Staz. 
Sperirn.  agr.  ital.  24,  1893,  593. 

See  under  XVII.,  page  2CG. 


PATENTS. 


Improvements  in  the  Manufacture  of  Alkali,  and  in 
Apparatus  therefor.  J.  Hargroavi  s,  Farnworth  -  in  - 
Widnes,  and  T.  Bird,  Cressinston,  Liverpool.  Eng.  Pat. 
18,871,  October  21.  1892. 
According  to  these  improvements,  relating  in  part  to 
Fug.  Pat.  18,039,  1-92,  alkali  is  obtained  by  electrolysis 
from  chloride  of  sodium  solution.  The  anode  compart- 
ment, only  containing  the  electrolyte,  is  bounded  by  a 
porous  partition,  in  contact  with  which,  on  the  outer  side, 
or  in  proximity  thereto,  is  placed  a  permeable  cathode  of 
iron  gauze  or  perforated  cathode,  from  which  the  alkali 
is  washed  off  as  electrolysis  proceeds  by  steam  or  vapour, 
or  spray  or  jet  of  liquid  led  on  to  it  through  a  second 
containing  chamber  or  tank,  in  which  the  soda  is  col- 
lected as  solution  at  the  bottom,  but  which  docs  not 
contain  the  electrolyte,  except  such  little  as  may  pass  from 
the  anode  compartment  by  filtration  through  the  diaphragm, 
or  which  may  be  introduced  in  the  form  of  steam  or  spray. 

—J.  C.  K. 

Improvements  in  the  Method    of  and  Apparatus  for  the 
rolytical  Separation  of  the  Bases  <■/  Salts  and  of 
Compounds  of  the  Sum,-   from    Salini    S  C.  T. 

J.  Vautin.     Eng.  Pat.  2207.  February  1,  1893. 
Set   under  \\..pagc  256. 


Improvements  in   th->  Utilisation   of  Chlorides  of  Sodium 
and  Potassium   for  the  Obtainment  of  Useful  /'- 
T.  Parker  and  A.    E.   Kobinson,  Wolverhampton.     Eng. 
Pat.  1920,  March  7.  IE 
These  improvements  relate  to  a  method  of  removing  or 
fixing  cau-tic  alkali  resulting  from  electrolytic  action  from 
ere  of  such   action,  cither  as   the  caustic  alkali  is 
■  \   .,r  from   time  to  time  before   it  accumulates   in 
sufficient   quantity  to   interfere   in  a  material   degn 
the   efficiency   of    the    further    el.  al    reaction. 

The  method  "or  process  of  removal  consists  in  csmhinir.g 
with  the  alkali,  some  fatty  acid,  such  as  oleic,  stearic,  or 
marearic,  either   in  the  cathode  compartment  or  - 

o  which  the  alkali  is  transferred.  The  compound 
thus  formed,  owing  to  its  lower  specific  gravity  than  the 
electro  .,  the  surface  and  can  be  removed.     The 

fatty  acid  maj  he  added  in  the  form  of  fat  or  oil,  such  as 
tallow,  olive  oil,  cotton-seed  oil,  palm  oil,  &c.     The  soap 


compound  ma  le  may  be  used  as  soap,  or  treated  with  carbon 
dioxide,  and  the  alkali  converted  into  carbonate,  undecom- 
posed  electrolyte  being  returned  to  the  tanks. — J.  C.  P. 


An  Improved  Process  of  Manufacturing  Bleaching 
Solutions  by  Electrolysis.  A.  J.  Poult,  London.  From 
( ).  Knoefler  and  F.  Gehauer,  CharlotteDbarg,  Germany: 

Eng.  Tat.  5578,  March  17,  1893. 
These  inventors  set  out  advantages  in  the  electrolytic 
decomposition  of  a  solution  of  common  salt  for  the  pro- 
duction of  hypochlorites  for  bleaching  purposes,  from 
adding  lime  to  the  solution,  which  is  not  such  a  good 
conductor  as  hypochlorite  of  soda,  nor  its  hypochlorite  so 
readily  reduced  by  hydrogen  at  the  cathode ;  but  in  the 
present  invention  their  claim  is  for  a  process  of  manu- 
facturing a  bleaching  solution,  consisting  in  subjecting  a 
solution  of  mineral  salt,  without  the  employment  of 
diaphragms,  to  electrolysis  with  a  density  of  current  of 
from  300  to  800  amperes  per  square  metre  of  electrode 
the  extent  to  which  the  lye  is  made  richer  in  active 
chlorine  being  determined  by  correspondingly  regulating 
the  rise  of  temperature,  while,  conversely,  by  maintaining 
a  uniform  rise  of  temperature  an  equally  uniform  percentage 
of  active  chlorine  may  be  secured  in  the  lye  produced.  A 
10  per  cent,  solution  of  salt  being  preferred,  the  quantity  which 
passes  through  the  electrolytic  tank  in  a  given  time  may  be 
said  to  regulate  both  temperature  and  percentage  of  available 
chlorine  in  the  body  of  liquid  treated,  and  may  be  made 
guides  for  practical  work  without  chemical  analysis  ;  at 
least,  such  seems  to  be  the  idea  of  these  inventors,  who  give 
a  short  table  of  results,  and  refer  to  Eng.  Pat.  20,214,  1-.'-' 
(this  Journal,  1893,  933).— J.  C.  E. 


Improvements    in  the   Manufacture    of  Nitric  Acid.     M. 

Prentice,   Woodfield,  Suffolk.     Eng!   Pat.   U960,  April  4, 

1893. 
The  object  of  the  invention  is  to  manufacture  nitric  acid 
by  a  continuous  process.  A  still  or  vessel  is  provided, 
having  an  inlet  for  the  nitrate  and  acid,  and  a  siphon  or 
other  outlet  for  the  fluid  mixture,  as  well  as  an  outlet  for 
taking  off  the  nitric  acid  as  it  distils.  The  still  may  he 
divided  into  separate  compartments,  these  communicating 
with  each  other  from  below.  The  inventor  docs  not  limit 
himself  to  any  particular  construction  of  still. — E.  S. 


Improvements  connected  icith  the  Manufacture  of  Nitric 
Anil.  Muriatic  Acid,  or  the  like,  uht  re  Sulphuric  Acid 
is  employed,  and  of  Superphosphate  of  Lime.  M.  Prentice, 
Woodfield.  Suffolk.     Eng.  Pat.  8902J  May  3,  1893. 

In  the  manufacture  of  nitric  or  hydrochloric  acid  or  the 
like,  wherein  sulphuric  acid  is  used,  the  manufacture  is 
facilitated  by  using  the  sulphuric  acid  in  large  excess.  The 
available  acid  left  in  the  acid  sodium  or  other  sulphate 
formed,  is  then  employed  in  the  preparation  of  superphos- 
phate, by  running  off  the  acid  product  and  mixing  it  with 
calcium  phosphate. — E.  S. 


Process  for  the  Production  of  Alkali  Cyanides.  W.  Sieper- 
mann,  Elberfeld,  Germany.  Eng.  Pat.  13,754,  July  15, 
1893. 

Ai.kalim  cyanides  are  obtained  by  heating  alkaline  car- 
bonates, or  alkaline  compounds  convertible  iutu  carbonates 
in  the  process,  with  fuel,  aided  by  a  hot  blast.  Pieces  of  wood 
in  1  may  be  saturated  by  a  solution  of  the  alkali 
d  :  it  the  materials  may  be  mingled,  the 
proportions  being  about  one  part  of  the  carbonate  to  two 
or  three  part-  of  the  fuel.  The  charge  is  introduced  through 
a  hopper  box  with  double  closure,  to  prevent  escape  of 
poisonous  gases  :  but  when  a  nitrate  or  nitrite  is  used  instead 
of  a  carbonate,  it  is  run  in  a  fused  state  through  a  funnel 
into  a  pipe  connecting  one  of  the  heat-regenerating  cham- 
ber- to  the  furnace,  so  that  the  li"t  blast  projects  the  salt  in 
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i,  i,,  the  fin  I.  to  which  a  small  addition  oi  a 
!tc  has  been  mndi        I  1"  n  acting  ohambi 
containing  the  chnrge  ha  iwardatl  e  tapping 

,  (tended  in  an  oppo  "■  j  ""- 

in  -  md  vapoui   il  thi 

-  or  plates,  when  iu 
I,  tl  trios  ..-  powdi  ol(  i  ia  .1  large 

noiiutvdon  flange  wheels  running  on   rails  foe 
From  ili  ■  cooler  tl 
.•mil l"  i.  where  thej  are  washed  fn 

in. I  thence  toouuof  the  two 
i  he   r,  v  dual  ej  n  o  ci  mponnda  contained 
in  the   c.a*.v   arc  obtained  in  the  form  of  red  or  yellow 
lie  of  potash   by  washing  with   water  to  which   iron 
hue  been  ad  le  I."     !■  •  S. 


.  in  Apparatus  and  Furnaces  for  Ctncenlrat- 
Sulphuric    Acid  and  other   Liquids.     J.  Bradbury, 
.  r.     Eng.  Pat.  29,327,  November  28,  181 

is<  1-  of  lead  or  other  suitable 
„„.,  ii,  s  set  upon  u  metal  plate,  which 

tmbers  containing  the  vessels,  are 
by  flues  from  a  fireplace   set  al  the  opposite  end  of 
the  furnace  to  that  :it   which  the  acid  to  be  concentrated 
ii  one  uniform  height,  and  discharge 
one  into  another,  either  by  a  spout  or  by  a  siphon  tube 
My  to  the  bottom.    If  a  spout  be  used,  th 
into  :i  tube  lint  horiwratally  at  the  lower  end  close 
to   the   bottom,  so   :is  to  ensure  thorough  mixing  of  the 
lighter  entering   acid   with  that  more  concentrated  in  the 
Metallic  shields,  ma  le  in  halves,  and  secured  by 
■_   through  logs,  are  provided   to    protect   the 
im  the  heat  \  but  these  ma)  be  dis- 
with  in  th<    cooler  part  of  the  furnace.     A  closed-in 
bove  the  evaporators  ;-  1  by  suitable  open- 

ings to  a  pine  conveying  the  vapour  and  fumes  given  off  to 
An  acid  tank,    heated  by   Hues,    is    set    over  the 
er  containing  the  series  of  vessels,  and  supplies  bj  a 
tap  or  valve  a  snia.l  box,  from  which  the   acid    is  led  to  the 
tube  delivering  at  the  bottom  of  the  first  vessel  of  the  series. 
As  this  vessel  rills,  it   discharges    through   its  spout  into  the 
tube  of  the  next  vessel,  ami   so  on  through  the  series.      But 
if  the  siphon  arrangement  be  used,  the  acid  tank  is  placed  at 
the  side  of  the  furnace,  n.arly  level  with  the  evaporating 
tpplied  with  a  well,  into  which  the  longer 
limb  .  f  a  siphon    dips,    the    other  limb  entering  the    tirst 
f  the  series.     Another  siphon   tube,  with   limbs  of 
equal   length,  connects  this  vessel   with  the  next,  and  so 
throughout.     When   the   acid  in  the   tank    (which   is    fed 
through   a  pipe    with   tap)   reaches  the    level   of  the    tube 
connecting  the  limbs  of  the  siphon,  the  vessels  are  charged 
with  acid    iu    succession   through   the  tubes.      The    vessebj 
emptied   from  another    corresponding   acid   tank 
forming  the  terminus,  by  opening  a  tap  at  the  bottom  of  the 
well,  and   so   running  out   the  acid.     The  conduct   of   the 
iv  be  modified  in  various  ways. — E.  S. 


Improvement!  in  the    Concentration   "< 
Sulphuric  a        I  li       .  and  in  Apparatut  thi 

A.  .1.   i:  .nil.   I,  i  -ii    9    i      Peucben   ami    P. 

Pat.   _'  i  . 

Tin:  objects  of  the   pro.  pitate    impurities 

from  tb.  ml  in  effect  the 

concentration  or  vaporisatioopf  the  be  desired, 

.  Btati  d  that  "  ii  implished  by 

through  the   acid   an   electric  ' 

either    held 

stationary  or  arranged  so  that    the}    in  a'.    ;  1  ill  the 

liquid,"    the   ii. ....  ssary    beat    being    produced   within    the 
liquid  by  the  electrical  resistance.    The  sulphuric 
be  concentrated    (for   instance)    m  mtained   in   a 

within  which  is  a  porcelain   stand  supporting 
:  bon  electrodes  connected  to  a  dj  nam 

wires.      The   current    is   preferably   of    low 

voltage.      If   the   acid    is    to    be    distilled,   the    retort   is 

.1  to  a  suitable  condenser,  and  a  stronger  current 

in  amperes  is  required.     An  appara  hi,  in  which 

a  hollo .v   revolving  shaft    carrying   arms    with  elect! 

-  fitted  within  a  close  vessel  containing 
ited.  Insulated  wires  are  connected  to 
the  electrodes,  and  to  metal  terminals  at  the  ends  of  the 
shaft,  details  ol  the  arrangements  being  shown  and 
described.  Alternatively,  the  shaft  earning  the  arms 
with  electrodes,  may  be  rigidly  fixed. — I     S 


Improvements  in  Apparatus  for  Electrolytically  Producing 
Soda  and  ( 'hlorine.  H.  Lake  and  Co.,  London.  From 
the  Union  Chemical  Company,  New  York,  I'.S.A.  Eng. 
Pat.  83,436,  December  5,  1S93. 

under  XI.,  pnge  '257. 


Improved  Process  and  Apparatus  for  Dissociating  Soluble 
olusis.     H.    Haddan  and   Co.,  London. 
II     S.    Blackmore,    Mount    Vernon,    Xew    York, 
U.S.A.     Eng.  Pat  23,913,  December  12,  1893. 

under  XI.,  page  257. 


VIII— GLASS.  POTTERY,  AND 
ENAMELS. 

PATENT. 

An    Improred    System    and      I  for    Removing 

Impurities  from  and  Refining  China  Clay.  \V.  \Y.  B. 
Xii  bolls,  \V.  Nicholls,  and  !•'.  II.  Nicholls,  St.  Austell. 
Lug    1'at.  19,699,  October  19,  U 

Each  "set"  of  the  elutriating  apparatus  used  for  washing 
china  clay  is  provided  with  "mica  traps"  operated  by 
eccentrics  on  a  lever  disposed  at  right  angles  to  the  set 
and  actuated  by  a  handle  turning  in  a  quadrant  with 
locking  holes  and  pins  so  that  the  traps  may  be  set  at 
any  desired  angle.  The  purified  clay  passes  into  a  refiner 
with  a  wire  gauze  covering  kept  clean  by  revolving  brj-lies, 
which  are  themselves  cleansed  by  a  jet  of  water  at  one  part 
of  their  revolution.  The  brushes  are  driven  from  a 
water-wheel  hung  in  the  launder  conveying  the  stream 
of  purified  clay,  suspended  iu  water,  to  the  settling  pit. 

— B.  B. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

The    Effect  of  the    Addition    of   Gypsum    to    Portland 
•       ,nt'.    Schott.  Thonind.  Zeit.  1893, 17,  926. 

The  author  has  investigated  Micbaelis'  explanation  of  the 
aceleratiug  action  of  the  addition  of  gypsum  to  Portland 
cement  as  being  due  to  the  formation  of  a  double  s:lu 
(Al",  3CaO  +  SCaSOj),  and  has  experimented  with 
cements  male  from  a  mixture  con  formula 

of  2CaO,  Si02,  and  from  a  mixture  of  marble  and  kaolin. 
His  results  leave  it  uncertain  whether  the  accelerating 
action  is  due  to  the  formation  of  this  double  salt  or 
whether  to  the  crystallisation  of  calcium  hvdr 

— J.G.W. 
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( Characteristics  of  Portland   Cement.     R.   Fresenius 

ami  \Y.  Presenilis.   "Zeits.  Anal.  Chora.  32,  433—445. 
This   article   is  a   continuation   and   amplification   of  the 
authors'    communication    published    in     iss4     "On    the 
Detection  ations  in    Portland   Cement  "    (Zeits. 

hi.  23,  175;  this  Journal,  lSst.  :(73),  and  gives 
the  results  of  investigations  undertaken,  some  three  years 
on  behalf  of  the  Society^  German  Portland  Cement 
Makers'.  Oneof  the  objections  raised  to  the  figures  given 
in  their  first  communication  was  that  they  weir  obtained 
from  too  small  a  number  of  samples,  and  another  was  that 
these  samples  were  uot  representative  of  actual  commercial 
cements.  Iu  a  second  paper  published  i;i  18S5,the  authors 
replied  to  this  criticism  (Zeits.  Anal.  Chem.  24,  £6  ;  this 
Journal,  1885,  349),  and  stated  their  conclusion  that  any 
further  investigation  of  the  subject  was  unnecessary  until  a 
more  exact  definition  of  what  constituted  "  Portland 
cement "  had  been  formulated  and  become  recognised. 
Iu  18H5,  at  a  general  meeting  of  cement  makers,  a  definition 
or  specification  of  what  constituted  "Portland  cement" 
was  unanimously  adopted,  and  in  18S8  the  Society  of 
German  Portland  Cement  Makers  was  founded,  and 
adopted  the  following  resolutions  as  a  basis  :  — 

"  The  undersigned  members  of  the  Society  of  German 
Portland  Cement  Makers  bind  themselves  to  place  on  the 
market  under  the  designation  '  Portlaud  cement,'  only  one 
kind  of  commodity,  which  shall  be  made  by  burning  to  a 
frit  an  intimate  mixture  of  materials  containing  lime  and 
clay  as  their  essentia]  constituents,  and  grinding  the  product 
to  the  fineness  of  meal. 

"Any  product  made  in  any  other  way  than  the  above, 
or  to  which  aDy  foreign  matter  has  been  added  either 
during  the  burning  or  afterwards,  shall  not  be  recognised 
by  them  as  'Portland  cement,' and  the  sale  of  such  under 
the  designation  'Portland  cement'  shall  beheld  to  be  a 
deception  practised  on  the  buyer. 

"  This  provision  does  not  refer  to  small  additions  made 
to  regulate  the  time  required  for  the  'setting'  of  tin- 
Portland  cement,  which  additions  shall  be  permissible  to 
the  extent  of  2  per  cent." 


Tlie  establishment  of  this  clearer  definition  of  "  Portland 
cement  "  made  it  possible  and  desirable  to  redetermine  the 
limits  of  the  constituents  found  iu  various  qualities  of 
Portland  cement,  and  especially  was  an  extension  of  the 
work  upon  the  determination  of  the  contents  of  magnesia 
ii  dful,  because,  in  the  interval,  the  signification  of  the 
contents  of  magnesia  had  become  a  question  of  first 
interest. 

Practical  experience  of  the  durability  of  cement  used  in 
various  public  works  has  shown  that  less  than  3  per  cent. 
of  magnesia  was  harmless,  but  that  appreciably  higher 
amounts  than  this  produced  very  serious  evils.  Now,  since 
the  adopted  definition  excludes  Portland  cements  containing 
large  amounts  of  magnesia,  those  containing  small  quantities 
are  not  excluded  by  it,  and  therefore  it  became  necessary 
to  decide  what  amount  of  magnesia  should  be  permissible 
in  the  sense  of  this  definition.  For  this  purpose  a  deter- 
mination of  the  average  amount  of  magnesia  contained  in 
the  Portland  cements  manufactured  at  the  time  iu  Germany 
was  undertaken. 

The  samples  were  supplied  by  the  executive  of  the 
Society,  which  is  also  responsible  for  their  authenticity, 
and  were  for  the  most  part  taken  from  cements  actually  in 
commerce,  and  not,  as  iu  the  case  of  the  authors'  first 
investigations,  from  cements  chiefly  derived  from  the 
makers'  works.  On  the  former  occasion,  some  English 
and  French  cements  were  examined,  but  in  this  investiga- 
tion they  were  all  samples  of  German  makes.  Both  big 
and  little  works  are  represented,  and  the  25  samples 
examined  represent  a  total  of  5,750,000  casks  of  cement 
per  annum,  the  total  German  output  in  1889  being  7,950,000 
casks. 

The  lines  of  the  present  investigation  differ  from  those 
of  the  first,  by  the  specific  gravity  in  the  calcined  state  and 
the  contents  cf  magnesia  Wing  now  determined,  whilst  the 
determinations  of  the  amount  of  acid  used  up  on  shaking 
with  the  cement,  and  of  the  capacity  for  absorbing  carbonic 
acid,  are  omitted  as  being  unnecessary. 

The  results  obtained  are  given  in  the  following  table  : — 


Mark. 


Specific 
Gravity. 


U.i- 
calcined. 


Calcined. 


Loss  on 
Calci- 
nation. 


Alkalinity 

of  the 

Aqueous 

Solution 

.if  n* .",  irrni..  Pcrman 

stated  in      panate 

cc.  Deci- 

norinai 

Acid. 


Mgrms. 
Potas- 
sium 


n  duo  il 
by  lgrm. 


Per- 
cent-lire 

of 
U 


Strength. 
Kil"s.  per  qcm. 

Seel  LOB 


Fineness. 


Residue  left  on 
Sieve  of 


Pressure.        Full. 


5 900 

Meshes.     Meshes. 


Cement  1.. 
..  -'.. 
..       3. . 

■*•• 
,.        5.. 

C. . 

7.. 
..  -.. 
„  9.. 
..  H'.. 
„  II.. 
„  12.. 
„  IS. . 
..  II.. 
..  15.. 
..  1.:.. 
.,  17., 
„      IS.. 


3'OU 
3-031 
3-090 

S-079 
3-126 

3-1U 

S'080 
3-130 

.Villi 
3-061 


3-16-S 

3- no 
3-172 

3-150 
S-IC3 
3-185 

3-123 
3-1S3 


Pit  Cent 
3-37 

3-11 

171 

1*22 

1*06 

1-61 

1-42 

1V.7 

1-54 

1-15 

2-96 

2-92 


S-16S 

1-61 

3-oeo 

2-31 

:;-er, 

186 

s-isi 

: 

8-126 

S-194 

1-73 

3-092 

1-88 

7-20 
3-95 
!-i;i! 
5-90 
4-85 
5'80 

■C53 
■CG0 
■115 
5-20 
S-33 
3-00 
1-97 
3-05 

1-10 


0-33 
0-37 

0-29 

0-28 
0"16 
0-23 
0-21 
0-40 
0-22 

II 'lis 

0-80 
1-48 


1-46 
1-80 
0-75 
0-C3 
1-40 
(-•80 
0  91 
1-05 
0-62 

0-89 
110 
035 
1-07 


1-00 

■;i 

1-1- 

3-06 

0-95 

2-49 

2-19 

2 -Mi 

212-5 
160-0 

1C0-3 

1-7'.- 
232-5 

212T, 
185-0 
190-0 

21H-I. 
170-0 
lSO'O 

IWii 

160-0 

..    0 
140-0 


18-4 
15-1 
17-3 
IS'* 
21-1 
21-3 
Is-,; 
211-9 
21-1 
17-1 
19'5 
19-7 
211 
Wo 
1S-4 
17-4 
16  1 
12-7 


2,    j 

21-e 
27-2 
22-7 
28-7 
22-7 
18-9 
15-7 


Cent.  Per  Cent. 
27-0  6'3 

225 

25-7 

34-a 

25-0 


25-2 

20-5 

82 -0 

23-7 

30 
4-8 
35 
53 
8-0 
3-5 
6-0 
4"  6 
7-5 
3-0 
2  .-. 
2T, 
7-0 
5-5 
17 
12-5 
35 


Slow  setting. 
Quick  setting1. 


1-Slow  setting. 


Quick  setting. 
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Pi 
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Iv    li 

r  in. 

i.'     .in.,  h-ri  .in 
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I'JO 
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1 

I8'0 

P     ' 

:77 

0'37 

vea 

202'S 

2'7 
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.SI  II 

I'M 

0'62 

U'92 

207'6 
187'S 

16'] 

!  i ' .-. 
30'5 

2'8 

s-iao 

li'lsl 

I'W 

1  •'.'.". 

ir.il 

2100 

S'7 

S'17« 

j  r 

I'M 

D'106 

1  -92 

8-0 

3111 

1'43 

0'28 

g'04 

182'S 

18*1 

22-7             3-5 

' 

i liis  table  it  will  be  seen  that  the  following  maxima 
mill  minima  have  been  obtained. 

ipecific  gravity  of  the  uncalcined  cement  lies  between 
ind   1-144. 
peciftc  gravity  of  the  calcined  cement  lies  between 

The   loss   mi   caloinution  is  found  to  be  from  0-79  to 
,  nt. 

i   the  aqueous  solution  of  0'5  grm.  of 
cement  lies  between  3 "00  and  7*90  cc.  of  Jj  normal  acid. 
The  potassium  permanganate  reduced  by   1  gnn.   of  the 
reen  0'  105  mgrra.  and  2- 19  mgrm. 
itnge   of   magnesia   lies    between   0'35    and 

numbers  with  those  obtained  in 
some  slight  differences  are  noticeable. 

To  begin  with  the  least  important,  the  potassium  perman- 
te   reduced   is   less  in  many  cases  thau  was    formerly 
round. 

The  alkalinity  in   several  eases  does  not  reach  the  lowest 
limit  of  the  previous  tests,  but  this  is  unimportant,  as  it  is 
when  the  upper  limit  is  exceeded  that  this  determina- 
tion  has  significance.     In  these   samples  the   maximum  is 
lower  than   the  maximum  of  the  earlier   tests,   with  the 
ption   of    -ample  No.    1,  which    exceeds   the  maximum 
•  derably. 

The  loss  on  heating  to  redness  is  generally  higher  than  in 

the  former  tests,  which  is  no  doubt  explained   by  the  fact 

that  the  samples  were  taken  from  cements  that  in  many 

-  had  been  sic. ml  some  time,  and  were  not  direct  from 

the  works,  as  in  the  earlier  tests. 

The  most  noteworthy  difference  is  in  the  lower  results 
that  have  tins  time  been  found  in  the  specific  gravities  of 
the  uncalcined  cements.  With  regard  to  this  point 
also  it  nun  be  mentioned  that  experience  has  shown  that 
the  specific  gravity  of  cement  falls  after  storing. 

\\  regard    to    the    specific    gravity    of    the    calcined 

cement,  tin-  seems  to  he  greater  than  the  specific  gravity 
of  the  uncalcined  cement,  according  as  the  loss  in  heating 
increases,  but  no  fixed  relation  between  the  three  can  be 
ilraw n  from  the  results  obtained. 

1'he  maximum  contents  of  magnesia  is  3  per  cent,  and 
this  result  agrees  with  the  percentage  declared  in  1888  by 
the  German  Portland  cement  makers,  to  he  quite  harmless 
to  the  qualities  of  Portland  cement. 

at  No.  1  require-  spei  it  notice,  as  it  gave  the 
greatest  alkalinity,  ami  the  greatest  loss  on  heating,  whilst 
■tss|  g      ity  in  the  uncalcined  state  was  the  lowest  of 

all  the  samples  examined.  On  comparison  of  this  cement 
with  another  from  the  -iimj  firm,  which  only  showed  an 
alkalinity  of  .;■  10  cc,  and  2'09  per  cent,  of  hiss  on  heating, 
an.l  also  from  a  consideration  of  its  high  specific  gravity 
alter  calcinati  li,  ami  of  its  strength,  the  authors  are  left  in 
no  doubt  that  the  cement  is  not  abnormal,  bat  that  these 
variations  from  the  respective  values  found  in  the  case  of  the 
other  samples  of  cement   are  due  to  the  length  of  time  that    j 


cement  No.  i  bad  been  stored.     By  taking  the  low  specific 
gravity  and  the  high  alkalinity  of  this  cemenl  as  lin 
the  authors  think    thej    Inve   provided  sufficiently  against 

any  ee nt  which  happens  to  have  been  - <i  a  long  time 

being  mistaken  for  an  abnormal  c  id 

From  the  n  suits  obtained  in  their  tii-t  investigation,  and 
from  those  now  obtained,  the  authors  consider  the  following 
to  be  limiting  values  characteristic  of  Portland  cement: — 

1.  Specific  gravity  in  the  uncalcined  state,  not  less 
than  3-00. 

2.  Specific  gravity  in  the  calcined  state,  not  less  than  3- 12. 

3.  Loss  on  calcination,  not  more  than  :|  •  I  per  cent. 

4.  Alkalinity  of  the  aqueous  solution  of  0'5  grm.  of 
cement,  not  more  than  7'2  CC.  of  deeinonu  il  arid. 

5.  Potassium  permanganate  reduced  by  1  grm.  of  cement, 
not  more  than  2-8  mgrms. 

6.  Magnesia  in  the  cement,  not  more  than  3  per  cent. 

The  loss  on  calcination  was  determined  by  heating  por- 
tions of  10  grms.  of  the  cement  to  redness,  in  a  covered 
platinum  dish  for  at  least  one  hour  over  a  large  gas  flame. 
(Maste's  burner).  It  was  then  kept  in  a  desiccator,  and 
afterwards  used  for  determining  the  specific  gravity  in  the 
calcined  state,  for  which  purpose  Schumann's  apparatus 
was  used.  The  estimation  of  the  magnesia  was  made  by 
dissolving  about  2  grms.  of  the  cement  in  hydrochloric  acid, 
evaporating  to  dryness  to  render  silica  insoluble,  filtering, 
and  then  precipitating  the  iron  and  alumina  from  the  filtrate 
by  ammonia.  This  precipitate  was  redissolved  and  again 
precipitated  by  ammonia,  and  from  the  united  filtrates  the 
lime  was  separated  by  ammonium  oxalate,  this  precipitate 
being  also  redissolved  and  reprecipitated.  The  filtrate  now 
obtained  was  evaporated  to  dryness,  thi  alcined  to 

expel  ammonia  salt-,  and  the  remaining  substance  dissolved 
in  dilute  hydrochloric  acid.  Any  traces  of  iron,  alumina, 
and  lime  stili  remaining  were  then  removed  by  further 
treatment  with  ammonia  and  ammonium  oxalate,  and  the 
magnesia  finally  precipitated  as  ammonium-magnesium 
phosphate  and  weighed  as  magnesium  pyrophosphate.  An 
attempt  to  shorten  the  method  by  a  modification  doingaway 
with  some  of  the  titrations  had  to  be  abandoned,  as  the 
results  obtained  were  not  sufficiently  exact. 

Should  a  cement  give  results  that  fall  outside  any  of  the 
limits  above  specified,  it  must  be  more  particularly  examined 
with  a  view  of  rinding  if  foreign  matter  be  present,  or  if  it 
be  a  sample  of  under-burnt  cement.  In  the  lalti 
quality  can  be  further  judged  oil  by  the  usual  mechanical 
tests." 

The    authors,    in  conclusion,   give   the    results    of   some 
investigations  made  hy  them  in  1SS.J,  on — 

1.  The  behaviour  of  strongly-burnt  cements  when  tested 
by  their  method. 

2.  On  the  influence  on  their  method  of  manganese  dioxide 
(manganese  ore)  mixed  with  cement. 
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.  the  behaviour  of  ^ome  other  substances  of  interest 
iu  tliis  connection  when  tested  1  \  their  method. 

!n  these  tests  the  magnesia  and  the  specific  gravity  in  the 
calcined  state  were  not  determined. 


1.  Experiments  with  strongly-burnt  cements  made  of   the 

same  raw  materials. 

The  results  obtained  are  given  in  tbe  following  table  :— 
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K 

B.-{ 
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1KS2 

21 
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0-68 

S-71 
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2' S3 
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1-19 

O'O 

S'05 
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2-75                          18 '32 

0'74 

5-8 

: ;  -  >  >  t 

ri7 
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0-87 

0-9 

:'.  15 

n-ai 
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0-81 

0'3 

S"18 

0-19 

5-09 

19'S 

0-91 

o-o 

3-05 

l.-L'S 

1-67 

28-18 

0'91 

o-o 

2-92 

5-39 

6-8 

1S-1 

0-62 

31 -1 

3-00 

2-36 

+  •3 

21-0 

0-05 

15-7 

3-19 

0-24 

2-7 

18-9 

0-97 

1-9 

These  samples  were  from  three  different  works.  A,  B., 
and  C.  respectively.  From  the  above  table  it  may  be  seen 
that  there  is  a  marked  difference  between  the  under-burnt 
and  the  over-burnt  cements,  as  compared  with  the  "  slightly 
fritted  "  and  the  "  strongly  fritted  "  made  of  the  same  raw 
materials.  But  there  appear  to  be  some  discrepancies  on 
comparing  the  products  of  one  works  with  those  of  the 
others,  but  whether  this  is  due  to  differences  in  the  mate- 
rials used,  or  to  some  different  understanding  of  the  term 
"fritting,"  the  authors  are  unable  to  say. 

2.  The  effect  of  mixing  manganese  with  the  cement  was 
investigated,  because  it  was  suggested  that  the  value  of  the 
test  with  potassium  permanganate,  which  is  important  as  an 


indication  of  adulteration  with  slagmeal,  would  be  inter- 
fered with,  supposing  both  slagmeal  and  manganese  ore 
were  mixed  with  the  cement.  The  results  show  that, 
although  a  somewhat  less  quantity  of  permanganate  is 
reduced  when  manganese  dioxide  has  been  mixed  with 
Portland  cement  containing  slagmeal,  nevertheless  in  order 
to  neutralise  the  reducing  effect  of  the  slagmeal,  the  quantity 
of  manganese  ore  must  be  so  large  as  to  be  easily  detected 
by  the  dark  colour  of  the  cement  and  the  chlorine  evolved 
on  dissolving  it  in  hydrochloric  acid. 

:',.  Three  samples  of  Roman  cement,  one  sample  of  coal 
clinkers,  and  one  sample  of  Pozzuolana  were  tested  by  the 
authors'  process  and  gave  the  following  results : — 


Mark. 
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Loss  on  Heating. 
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ot  0*5  linn.       used  up  by  1  Grm. 
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IV  33 
n-il 
IV  73 

■4-70 
6-30 
1-1(1 
U-S2 
15-27 

20-55 
15-45 

10-52 

1-80 

2fl2 

12-40 
27-90 

1-7 
1-1 

C 

2-8 
2-7 

10-0 

— H.  S.  P. 


PATENTS. 
Manufacture  of  Artificial  Marbles.     !•'.  Grand'  Montague, 

Brussels,  Belgium.     Kng.  Pat.  1582,  Jauuary  24,  1893. 
Mixrtnls    suitable    for  the    production  of   artificial    ston.s 
having  a    basis    of   powdered    marble    or    other    stone,    and 

Keen's  cement,  or  Portland  cement,  are  mixed  with  zinc 
clll  ,.  |    zinc  oxide,  or -with  magnesium  chloride,  and 

separate  portions,  tinted  with  us  manj  different  colour- as 

maybe    required,   are   dashed   on  to  t  he  bottom  of   ft  mould 

so  as  to  produce  a  vi  ined  pattern  which  after  filling  up  the 
mould,  constitutes  tie  ornamental  surface  of  the  artificial 
marble.       '1  ho    block    may    be   veined   throughout  by  the 

insertion  and  subsequent  withdrawal  of  silk  threads  or  - 
covered   with    silk    soaked    in   appropriate    colours.      Tin 
product   may    be  polished   by  treatment  with    a    hardening 


liquid,  e.g.,  zinc  chloride  followed  by  polishing  with  a 
mixture  of  alcohol  75  per  cent.,  oil  5  per  cent.,  plaster  5 
per  cent.,  white  gum  lac  5  per  cent.,  turpentine  5  per  cent., 
and  yellow  wax  5  per  cent. — 1!.  II. 


Improvements  in  the  Manufacture  of  Cement.    W.  Webster, 
Blackheath.     Eng.  Pat.  311)0,  February.  11,  1893. 

Tin;  patent  is  a  development  of  Eng.  1'at.  11,765,  1892 
<this  Journal,  1893,  (lot),  in  which  sewage  sludge  is  utilised 
in  the  manufacture  of  cement.  In  addition  to  or  in  place  of 
the  sludge,  the  pale  nice  claims  the  use  of  the  ash  of  waste 
vegetable  matter  or  of  coal  or  coke,  which  is  mixed  with 
I  he  clay  and  chalk  used  in   the  manufacture  of  the  cement, 


' 
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in  proportion  depending  upon  the  composition  of  tl 

•n».  qu  uh  added  U  from   l     5  per  cent,  ol  the 

whole  C(  iu.nl  mivlurt-.  — 15.  B. 


the   Utilisation,  in   thi   Manufacture  oj 
ipitaled  Carbonate    oj    £im< 
,  i»  from    (  hemical    H  orks  and  in 
\oyment    therein.      3.    Hill.     VYOl- 
[»at.  5182,  Marcl 
Iid  pro,-.--  is  designed  to  mix  precipitated  carho 
iveredinCfa 
i  lor  llio  production   of   Portland  cement, 
of  iess  wuter  tliau  is  customary,  to  d 

I  through  a  hopper  into 
in   which   11  shaft    having   wedge- 
rs  keved  to  it,  revolves.     The  disintegrs 
in  Bteam  during  the 

-   then   added    and 

tiuued  until  the  material  is  homogeneous. 

Uncharged  through  n  man-hole  at  the  bottom  of 

and  is  dried  and  burnt  in  the  usual 

:   water,  and  therefore  saving  in  cost  ol 

ss  and  apparatus.-  B.  B. 


d   ll<  I  and  air  «r< 

I   i  Hi  I  an  1  oxygi  n  dried  an  I 

was  sensiblj  the  same,  both  al   ordinary  temperatun 

•it   lu- 
ll has  already  bi  that   finely-divided  palladium 
tion  of  hydrochloric  acid  ai 
air  (Fischer,  Schw.  51,  192;  Pogg.  71,  131). 

i  imeoted   with  iridium,  rhodium, 
mil  obtained  like  resull  <i"n  on 

ruthenium  and  osioium  was 

tll  250    i  was  comp  ir.i- 

ipid,  the  chlorides  subliming.     The  metals  used  in 
cperiments  were  not  specially  purified,  but  bought 
i;  B. 


An  Examination  of  the  Ordinary  Methods  for  the  I 

f  Carbon  in   Jr.m.     A.  Ledebur.    Chem.  Zeit  Hep. 
17,  1893,  259. 

S«  under  Will.,  pagt  281. 


Manufacture    of   Artificial    Stone, 
Paint    and   other  Analogous     Materials. 
>n-Lech,  Germany.  6>g.  L'at.  17,142, 
ember  12, 

ren  containing  magnesium  chloride, 

dcium    plumbate,     water     and    such     filling 

-  unl,  gravel,  elaj  .  wo  id,  wood  pulp, 

-   wdust,  papt  i  and  animal  fibres, 

d  fatty  matters,  are  patented,  the  ingredients  and 

•  being  varied  according  to   the  chai 

tion   required,  which  may  be    used  for  building 

Btone,  insulating  material,  plaster,  or  paint.  —  B.  B. 


X.-METALLURGY. 

Metallic  Lithium.     M.    Guntz.     Comptes 

rend.  1893, 117,  732— 733. 

tthor  finds  that   (he  best  yield  of  lithium  i-  obtained 

when  the  temperature  at   which  electrolysis  occurs  is   low. 

iss  -'  the   fusion  of  lithium  chloride  it   is    mixed 

with  an  equal  weight  of  potassium  chloride,  such  a  mixture 

i  at  about   450°  C.     The   positive   electrode 

carbon  and  S  mm.  in  diameter,  and  the  negative  electrode  is 

a   rod   of   iron  3 — 4   mm.   in  diameter,  and   enclosed  in    a 

ibe  20  mm.  in  diameter.     I  >n  passing  a  current  of  10 

of  an  electro-motive  force  of  20  volts,   electro- 

ipidly  proceeds  and  the   lithium  becomes   deposited 

within  the  glass  tube. 

The   metal   thus  prepared  contains  about  1 — 2  percent, 
of  potassium,  and  is  sufficiently  pure  for  most  purposes. 

—  A.  K.  M. 


Estimation  of  Chromium  in   Chromium  Steel  and  ( 
Iron  Ore.    J.  Spuller  and  S.  Kalman.    (hem.  Zeit.  17, 
and  1 112. 
See  under  XXIII., page  2M. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Thi   Use  of  Electrical  lira' I'm-   Concentrating  Sulphuric 
A.  11.  Bucherer.     (hem.  Zeit.  17,  1597. 


See  under  VII.,  page  249. 


Purification  of  Water.     Villon.     Revue  chini. 

ind.  1898,  87. 

See  under  XVIII.  B.,  page  271. 


.1. 


i   tion  of  Gaseous  Hydrochloric  Acid  and  O.rygen  on 
the  Platinum   Metals.     \V.    L.  Dudley.     J.  Amer.  Chem. 
1893,15,272—274. 

Tuk  author  observed   that   finely-divided   platinum  sponge 
g  washed  with   hydrochloric   acid    gave  evidence  of 
solubility.     On  moistening  platinum  black  on  a  filter  with 
dilute  hydrochloric  acid  he  found   that   the   n 

after  a  few  hours,  and  on  washing,  the  nitrate  con- 
platinic  chloride.  On  continuing  the  washing  even 
with  hydrochloric  acid,  platinum  ceased  to  be  present  in  the 
filtrate,  but  on  standing  exposed  to  air  the  attack  of  the 
platinum  again  became  manifest.  The  action  of  air  and 
hydrochloric  acid  on  platinum  sponge  was   similar  to,  but 


The  Electro-deposition   of  Iridium.     \V.    L.    Dudley. 
Amer.  Chem.  Soc  1893,  15,  274—276. 

A :i>i.N'.  to  the  author's  experiments  made    in  1884,  it  is 

not  practicable  to  prepare  baths  of  iridium  solutions  elec- 
trolytically,  strictly  chemical  methods  being  necessary.  It 
follows  that  the  strength  of  the  bath  cannot  he  maintained 
bv  the  dissolution  of  an  iridium  anode,  and  that  other  means 
must  be  adopted  for  meeting  this  need.  Finally  he  found 
that  the  strength  of  the  bath  could  be  kept  constant  by 
surrounding  each  anode  (a  carbon  plate)  with  a  loosely- 
fittins  linen  bag  containing  Ir(OII).,,  the  acid  liberated  at 
the  anode  being  thus  immediately  neutralised.  The  salts 
suitable  for  use  as  eli  ire    -odium  iridiochloride, 

ammonium  iridiochloride,  and  the  double  sulphate  of  iridium 
and  ammonium.     Iridium,  like  all  hard  and  brittle  mi 
tends  to  form  blisters  in  depositing,  and  needs  care   in  the 
adjustment  of  the  current  density. 

The  method  described  above  was  discovered  independently 
by  W.  H.  Wahl  in  1890.— B.  15. 


PATENTS. 
Improvements     in    Electrolytic     Cells    and  J>iaphrzgms. 
3    Hargreaves,  Farnwoith-in-\\  idnes,  and  i.  Bird,  Uress- 
ington.     Eng.  Pat.  18,039,  October  10,  1892. 
A  DIAPHRAGM  or  cell    is    formed   by   depositing  apulp  of 
asbestos    vegetable   or  other  suitable  fibre,  upon  th. 
(apparently)  of  a  vessel  or  diaphragm  of  the  required  shape 
and  made  of  wire  gauze  or  perforated  sheet  metal.     L  pon 
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.    .  od  stone-like  layer  of  such  materia' 

mi -i.t.i-.r  a  mixture  >>f  clay  and  sodium  silicate. 
'1  he  metal  <>f  the  diaphragm  Forms  the  cathode,  the  part  of 
the  diaphragm  in  contact  with  it  being  rendered  specially 
porous  facilitate  the  liberation  of  the  hydrogen  ; 

this  specially  porous  layer  may,  however,  be  dispensed  with 
,;  cast  -  —1-1.  T. 


Improvement*  in  the  Manufacture  of  Alkali  and  in  Appa- 
ratus therefor.  J.  Hargreaves,  Farnworth-in-Widnes, 
and  T.  Bird.  Liverpool.    Eng.  Pat.   18,871,  October  21, 

S      under  VII.,  page  250. 


Improvements  in  Mean:-  or  Apparatus  for  Cse  in  the 
Application  of  Electricity  for  Heating  Liquids,  and  in 
Means  m-  Apparatus  for  Manufacturing  the  Same.     R. 

I".  B.  Crompton   and  11.  .1.  Dowsing,  Loudon.     Eng.  Pat. 
258,  January  .".,  1893. 

TcBt's  of  copper  or  other  material  with  a  suitable  coefficient 
of  expansion  by  heat,  are  covered  with  a  coating  of  enamel  of 
high  melting  point,  and  mounted  in  a  lathe  in  such  a  manner 
as  to  allow  of  their  being  heated  while  rotating.  The  wire, 
for  which  copper  or  a  copper  alloy  is  not  suitable,  is  then 
wound  on,  whilst  the  enamel  is  in  a  viscous  state,  and  is 
covered  with  a  second  coat  of  enamel,  the  process  being 
finally  completed  in  a  furnace. 

For  use  id  geysers,  &c,  these  tubes  may  be  filled  with 
sand,  and  bent  while  hot  into  spiral  or  other  convenient  form. 
A  former  patent,  No.  17.091  of  1892,  contains  details  as  to 
enamel  to  be  used,  aud  the  method  of  heating  it. — E.  T. 


An  Improved  Method  of  Manufacture  of  Element',  or  Plates 
for  Secondary  Batteries.  H.  F.  K.  Picard  aud  H. 
Thame,  London.     Eng.  Pat.  660,  January  11,  1893. 

lead  is  poured  into  a  hot  metallic  mould, 
"  lubricated"  with  graphite  or  such  material,  to  form  a 
•■  pole  rim"  to  which  the  external  electrical  connections  are 
to  be  made.  The  mould  is  then  filled  up  with  a  sub-sulphide 
of  lead,  formed  lie  pouring  molten  lead  slowly  from  a  height 
into  melted  galena.  On  cooliDg,  the  plate  is  in  a  finely- 
crystalline,  homogeneous  state,  and  in  metallically  good 
connection  with  the  "pole  rim."  It  is  intended,  by  the 
elimination  of  the  sulphur  during  the  after-forming  process, 
to  leave  the  plate  in  a  very  porous  state,  while  the  inventors 
claim  that  it  is  still  mechanically  strong. — E.  T. 


Improvements   in    tin-   Method  of  and    Apparatus  for   the 
Electrolytical   Separation  of  the   Bases  of  Salts  and  of 

Compounds  if  the  Same  from  Saline   Solutions.     C.  T.  J. 
Vantin,  London.      Eng.  Pat.  2207,  February  I,  1S93. 

Tnis  invention  relates  to  the  separation  by  electrolysis  of 
the  bases  of  salts,  and  compounds  of  the  same,  from  saline 
solutions,  in  which  the  base  of  the  salt  electn  'ysed  is  to  be 
obtained  as  metal  or  amalgam,  or  a  solution  of  any  desired 
salt,  a  diaphragm  of  the  usual  form  being  dispensed  with  by 
a  liquid  mercury  cathode  supported  by  a  reticulated  mesh 
ur  sieve  or  perforated  plate  of  non-conducting  or  insulated 
conducting  material.  Apparatus  is  shown  and  described, in 
which  the  mercury  is  held  in  a  supporting  frame  for 
vertical,  horizontal,  aud  oblique  or  slanting  use  ;  in  the  last 
the  sieve,  perforated  plate,  &c,  being  provided  with 
upright  divisions  to  support  mercury  thereon  in  a  series  of 
steps  or  terraces.  Methods  for  making  liquid-tight  joints 
around  the  walls  of  the  mercury  compartments  are  described, 
to  separate  tic-  electrolytic  face  of  mercury  from  the-  back 
or   oppi  which   may  be  in   contact  with   sclution 

different  from  the  electrolyte,  as  oil  or  water,  the  former  to 
f.btain  amalgams,  and  the  latter  solutions  as  sodium  hydrate 
from  sodium  salts.  The  inventor  says  that  mercury  will 
not  pass  through  the  apertures  of  a  reticulated  mesh  or 
sieve  or  a  finely  perforated  sheet  up  to  a  coarseness  of  about 
60  meshes  to  the  inch,  or  equivalent  fineness  of  perfora- 
tions, without  considerable  shock  or  pressure,  but  will 
support  a  small  layer  or  head  having    an  active  surface  of 


1  p  i  cent,  of  the  whole  area  of  the  sieve  or  in  ivury 
layer.  In  the  horizonial  forms  of  arrangement  the  escape  of 
hydrogen  or  other  gas  freed  upon  the  active  surface  of  the 
mercury  must  be  arranged  for. — .1.  C.  11. 


Improvements  in  the  Manufacture  and  Production  of 
Elements  for  S  c  ndary  Batteries.  The  Lithanodc  and 
General  Electric  Company,  Limited,  and  J.  T.  Niblett, 
London.      Eng.  Pat.  4691, "March  3,  1893. 

To  render  lithanodc  plates  more  porous  and  so  allow  of 
greater  discharge  rates,  an  inert  or  comparatively  inert 
material  is  added  to  the  ingredients  of  the  plates — litharge 
and  ammonium  sulphate,  usually.  This  material,  magnesium 
sulphate  or  other  suitable  salt,  is  afterwards  dissolved  out, 
leaving  the  plate  more  porous.  —  E.  T. 


Improvements  in  the   Utilisation   of  Chlorides  of  Sodium 

and  Potassium  /or  the  Oblainmenl  of  Useful  Products. 
T.  Parker  and  A.  E.  Robinson,  Wolverhampton.  Eug. 
Pat.  4920,  March  7,  1893. 

See  under  VII., page  250. 


An  Improved  Process  of  Manufacturing  Bleaching  Solu- 
tions by  Electrolysis.  A.  J.  Boult,  London.  From 
0.  Knoefler  and  F.  Gebauer,  Charlottenburg,  Germany. 
Eng.  Pat.  5578,  March  17,  1893. 

See  under  XII.,  page  250. 


Improvements  in  Storage  Batteries.  W.  P.  Thompson, 
Liverpool  and  Manchester.  From  M.  Hartung,  Berlin, 
Germany.     Eng.  Pat.  5844,  March  18,  1893. 

A  GBXD  is  constructed  of  intersecting  bars  of  triangular 
section.  In  one  set  of  parallel  bars  the  base  of  the  triangle 
is  turned  towards  one  side  of  the  plate  ;  in  the  other  set  of 
bars  the  base  of  the  triangle  is  turned  towards  the  other  side 
of  the  plate.  The  pellet  of  active  material  is  thus  locked  in 
position. 

The  mode  of  construction  of  the  grids  is  not  described. 

— E.  T. 

Improvements  in  Materials  for  Diaphragms  for  Cse  in 
Electrolytic  Processes,  applicable  also  for  Filtering  and 
other  Purposes.  E.  T.  Parker,  Wolverhampton.  Eng. 
Pat.  6605,  March  29,  1893. 
Diaphragms,  according  to  this  inventor,  hitherto  used  in 
electrolytic  processes,  are  subject  to  rapid  disintegration,  or 
great  variation  of  electric  resistance,  and  his  object  is  to 
obviate  these  objections  by  the  use  of  fluoride  of  calcium, 
or  fluoride  of  aluminium,  or  "  cryolite,"  in  or  as  diaphragms 
for  use  in  electrolytic  processes,  or  for  filtering  or  othtr 
purposes  in  chemical  operations,  where  glass  and  the 
silicates  would  be  attacked  and  acted  upon  ;  the  fluorides 
being  made  into  the  form  of  wool,  after  the  manner  of  slag 
wool,  or  woven  or  otherwise  incorporated  oi  made  into  a 
coherent  article  used  as  cloth,  or  as  a  lining  for  perforated 
vessels.— J.  ('.  R. 

Improvements  in  Secondary  Electric  Batteries.  W.  Petschel. 

Berlin,  G.-rmaiiy.      Eng.  Pat.  19,967,  October  23,  1893. 

In  a  U-frame  of  lead  or  suitable  material  is  packed  a  series 
of  strips  of  thin  lead  tape.  By  corrugations  or  any  suitable 
means  these  strips  have  slight  spaces  between  them  in 
which  the  liquid  can  circulate,  and  which  allow  of  more 
perfect  formation. — E.  T. 


ements  in  Disinfecting,  and  Apparatus  for  that 
Purpose.  E.  Hermite,  I  .  F.  Cooper,  and  E.  J.  Patter- 
sou,  all  of  Loudon.  Eng.  Pat.  2l',279,  November  21, 
1893. 

See  under  XVIII.  C,  page  271. 
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/  i  Gti  Battery  J 

,      \     ,     ■  md  II    I     It.  Schrocdcr, 

\  ivcmber  29,  1893. 

Ijnrn  m.   of  on 

I  niumioium  in  varying  proportions,  tb 

ly,  in  ,,|.,,  tbi  aluminium 

.mull  proportion.     I'l  J     '!'!   '<'■"" 

.   rolled  nut.mnulguuinted,  and  pn 
d  plates 
Other*  »ra  described  co  Idttton  to  the  above 

ii  iuin  compound,"  ma 
The  material  is  always  to  1"-  su 
il  presMire  to  make   il    vcrj  dense  and  reduce  local 
on  — K.  T. 


itu.1  for  Eli 
and  Chlorine.     H.  Lake  and  Co.,  London,      from 
the  Union  Chcmioal  Company,  New  I'ork,  I  .S.A.    I  ng 

An  u;  M,  -  d  and  shown  in  this  ii 

lions  of  chloride  of  sodium  for  obtaining 

chlorii  ui. I   soda   as   solution.    The   containing 

on,  acts  as  a  cathode,  and  collects  the  soda; 

retort   carbon,   to   whirl-     electrical 

carbon  pins  driven  into  holes,  drilled 

of  the  carbon,  and,  to  avoid   . 

impregnated  with  paraffin  under  pressure, 
or  the  terminal  ends  maybe   protected   bj  an  envi 

saluting  substance.     The  anode 

upon   an  insulated  base  resting   on   gauze   al    the 

bottom   of  the  tank,  with  the   pieces   oi  carbon    vertical, 

lion  to  the  outside  being  made  by  wiyes,  attached  to 

rbon  pins,   carried  through  an  insulated   pipe;  and 

them,  dipping  below  the  level  of  the  solution,  i-  a 

I   of    stoneware   to   c  llect   the   chlorine   gas, 

which  may  be  connected  with  an  exhauster,  and  by  which 

fresh  brine  is  introduced.— J,  C.  R. 


Improved  Process  and  Apparatus  for  Dissociating 
Salts   by    Electrolysis.      II.   Haddan  and  I 
From   11.  s.  Blackmore,   Mount   Yernon,  X.Y.,   CJ.S.A. 
D  cember  12,  I 

In k    apparatus    described    in    this    invention    has    three 

chambers  or   tanks,   two   containing   water,  and  another, 

between   them,  having  a  lower   level   and    U;ss   depth   of 

electrolyte,  I  solution  of  sodium  chloride,  separated  from 

iter  chambers,   into   which  the   electrodes    dip,  by 

dialylic"  diaphragms,  to  oppose  thi    passage 

electrolyte    through   the   diaphragms 

into  the  (water)   tanks,  which  is  effected  by   their  higher 

level.     It  may  h.-  understood  that   the  electrodes  dip  into 

:   solutions  of  electrolyte  than  that  contained  in  the 

middle   compartment,   which   would  feed  them,  water  only 

lentioned  as  run  into  these  compartments. — I.  C.  Ii. 


Dsisteno]    - 

Hon,  arc-  nothing  bul   unbleached 

vaseline 

. 
that  a  mixture  of  this  cj  lindei  oil  foi  m.  u 

or.  These  mixed  oils  I 
to  il.  Dg  the  propoi  mixing,  he 

i   oil  of  any  viscosity  be  m  i 
different   machinery.     These   mixtures  an     mncb  cbi 
than   fatty  oils,  even  when  the  latti  sd  with  mineral 

oils.— 11.  M. 


XII.-FATS.   OILS,   AND  SOAP 
MANUFACTURE. 

Mineral  Oils  on   Ships  in  the  Tropics.     C.  A.  Lobry  de 
Bruyn.    Chem.  Zeit.  17,  1412. 

S-riwi-iiir  engineers  find  it  necessary  to  use  vegetable  oi 

animal  oils   in    place  of  mineral  oils  as  lubricators  in  the 

At    the     suggestion    of    the    author.    American 

cylinder    oil,    a   thick    mineral   oi),    has    be^n   tried     as    a 

lubricator  on  a  number  of  .steamships.     The  best    kinds  of 


i  Si  •  </  Oil.     <  '•.  Ponzio.     J.  i 

n  48,  187     188. 

RBIMl  It  and  Will  (this  Journal  1887,  218  and  732)  stated 
that  ra  id  tapinic  a 

a  small  quantity  of  beheni  7S   C). 

The  author,  by  using  their  method  of  extraction,  obtained 
from  1   kil  oil  0*4  grm.  of  an  acid  melting 

ai  ,  .'i  r.  lie  recommends,  however,  the  following  pro- 
cess: —  1  kilo,  of  the  oil  is  saponified  on  the  water-bath 
with  150  grms.  ol  caustic  potash  in  800  firms,  of  alcohol, 

9  Ided.    and    the    .n  ids     |  I    h.v    sulphuric 

The  mixed  acids  are   then  dissolved  in  alcohol  and 

treated    with   an   alroholie    solution   of   50   plus,   of  zinc 

Ided  in  small  portions  at   a  time,  with  constant 

Btirriug.      A    preeipilate    of  /in.-    -alt-    i-    formed,   winch   is 

suspended     in    water    and    decomposed    with     dilute     hydro 

chloric  acid  on  the  wain-  bath.  The  liberated  acids  are 
dissolved  in  a  little  warm  alcohol,  the  solution  being  then 
cooled  in  ice.     An  at  i,  on    being  twice 

recrystaljised  from  alcohol,  melts  al  75    C.     it  is   arachic, 

and  not  iiehenic  arid,  as  was  j. lov.d  bj  the  melting  point 
and  ultimate  analysis,  as  well  as  by  the   pi  of  its 

amide  and  esters.     It  constitutes  about   r   per  cent,  of  the 

a.-i.l-  in  the  oil.—  .1.  W. 


Cotton  Stearin  and  Maize  Oil.     V.  Hart.     them.  Zeit. 
17,  1522. 

The  author  has  redetermined  the  physical  and  chemical 
constants  of  these  two  fats.  The  results  arc  given  in  the 
following  tabic-:  those  obtained  for  maize  oil  are  contrasted 
with  Spuller's  numbers. 

Si  i  mis. 


Colour Pale  yellow. 

icy Bultcr-like. 


Specifii 

ng  point 


Melting  point  of  the  s. .lid  fatty 
Free  fattj      i  Is 


0  867. 

30" — 31°  C. 

96-3. 


Heliner  value 

oil  value IM'6. 

Iodine  absorption   '.- : 

ble  matter n-.-.O  per  cent. 

Thermal   reaction  with  concen-      tS3C. 

trated  si), II, 
Colour    reaction    with    concen-      Dark  pur. 
.1-.ii,  II 
reaction    with     Becchi's      I'ark  black. 

I-r.-l- 

n  with  Wcllmanu'-       i 
,..„.  .  blue. 


Addition  of  colza  oil,  however,  prevents  the  reaction  wi'.h 
Becchi's  reagent. 


-  - 
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Maize  Oil. 


Spuller. 


Hart. 


r    





tatty 
acids. 

in  tonus  of 
oleic 
Hehner  value 

nification  valne  ol  the  fat 

fatty 

acids. 

irption  of  the  fat .. 

fatty 

acids. 
Unsaponifiable  matter 

Thermal    reaction  with  cou- 
tnted  SI  Ml; 
r  reaction  with  Becchi's 
rent. 

with    Well- 
mann's  reag 

ur  reaction  with  concen- 
trated so. 11. 


Absent 
ISS'3 

119*4—119*9 
l*S5pei 


Dark  brown. 
Liquid. 

.  cent. 
95*7. 

198'  i. 
117*0. 

125-0. 

1*55  per  cent. 

60-5°  C. 

But  little  blaej 

Dark  green,  on  ad- 
dition of  ammonia 
blue. 

Beautiful  dark  red . 


The  unsaponifiable  matter  in  maize  oil  consists  to  the 
greatest  part  of  phytesterol,  as  evidenced  by  the  melting 
poiut  and  the  colour  re.tctiou  with  concentrated  sulphuric 
acid  and  chloroform. — J.  I.. 


'  of  Electrical  Treatment  in  Improving  the  Quality 
of  Oils-  L.  A.  Levat.  Comptes.  reud.  1893, 117,  734. 
(  (live  oil  of  inferior  quality,  of  high  colour,  and  acrid  taste 
was  placed  over  water  at  the  negative  electrode  of  a  volta- 
meter, which  was  set  in  action  by  a  small  Siemen's  machine. 
The  oil  became  improved  in  colour,  almost  sweet  in  taste, 
and  possessed  a  piquant,  very  agreeable  odour.  In  the  case 
of  lubricating  oils,  containing  as  much  as  5  per  cent,  of 
free  acid,  the  acidity  was  very  much  diminished. — A.  K.  II. 


Kapok  Oil.    R.  Henriques.     Chem.  Zeit.  17,  1283. 

Kapok  oil  is  a  vegetable  fat  expressed  from  the  seeds  of 
Erisdendron  anfractosum  (or  Bombax  pentundrum),  a 
plant  belonging  to  the  Malvacea,  and  related  to  the  cotton 
plant  (this  Journal,  1893,  923).  The  seeds  of  the  Kapok 
tree  also  resemble,  in  many  respects,  cotton  seeds.  The 
oil  recovered  from  them  is  braught  into  the  European 
market  by  the  Dutch  and  is  used  in  soap  making  ;  in  its 
home  (East  India,  West  Indies)  the  oil  is  also  employed  for 
culinary  purposes. 

A  -ample  of  this  fat  supplied  by  a  Dutch  firm  furnished, 
on  examination,  the  following  physical  and  chemical 
characteristics  and  constants. 

Physical   ini'  Chemical  Characteristics  and 

instants. 


Colour 

■><l  odour  . 


Consistency 

Transparency   

Thern  with   concen- 

trate l  804Hj 

tt  tion    «  ill    i 
trated  nitric  acid. 


Specific  gravity  at  13=  C , 

„  „       of  fat: 


Greenish-yellow. 
inpleasant. 

On  keeping, becoming cleai  with 
separation  of  stearin, 

idler  than  for  cotton-seed 
oil). 

ar  to  that  obtained  with 
cotton-seed   oil,   but  appear- 
ing  more   slowly    and    more 
tiish. 
0*9199. 

0*9162, 


l'nisu  IL    kni>  Chemical  CHARACTERISTICS  and 
Constants — continual. 


29°  C. 

| 

23  —24'. 

181. 

,,                  „         fatty  arids 

191. 

Mean  m  ilecular  weight  of  fatty 

29S. 

in;. 

10S. 

Hehner  value  

94*9. 

— J.  L. 


TVte    Oxygen    Absorption,  Acid   and   Iodine   Xumbers   of 
as  Drying  Oils.    L.  Lettenmayer.     Chem.  Zeit.  17, 
1506. 

As  drying  oils  may  be  counted  linseed,  lallemantia,  hemp 
seed,  nut,  poppy  seed,  sunflower,  and  madia  oil.  These 
all  contain  varying  amounts  of  oleic,  linoleic,  linolenie,  and 
isolinolenic  acids,  which  being  all  unsaturated  compounds 
readily  absorb  oxygen  or  iodine,  so  that  their  power  of 
taking  up  the  latter  becomes  a  test  of  their  value  to  painters. 
Oxygen  absorption,  however,  only  takes  place  when  they 
arc  spread  out  in  thin  layers,  in  bulk  they  become  rancid, 
acids  of  lower  carbon-content  being  formed  together  with 
carbonic  anhydride  and  glycerin;  and  this  rancidity  also 
occurs  when  pigments  have  been  mixed  up  with  them. 
Experiments  were  carried  out  on  the  drying  power  of  thin 
films  of  the  following  oils  which  were  all  from  the  first 
pressing  of  the  several  seeds: — (1)  East  Indian  and  (2) 
Baltic  linseed,  (3)  crude  and  (4)  bleached  nut,  (5)  poppy 
seed  and  (6)  hemp  seed  oils.  During  the  first  few  days  of 
exposure  all  except  (4)  lost  in  weight,  the  loss  being 
greatest  in  the  case  of  (3),  less  in  the  others  in  the 
following  order:  (6),  (5),  (1  and  2).  The  linseed  oils 
were  some  time  before  they  began  to  gain  in  weight,  but 
finally  the  absorption  was  very  rapid,  and  they  yielded 
films  covered  with  reticulations,  while  those  from  (5)  and 
(3  and  4)  were  smooth.  For  this  reason  poppy  and  nut 
oils  are  the  best  for  oil  painters.  (4)  gained  0-3  per  cent. 
in  weight  in  one  day  and  0"4  per  cent,  in  a  week,  while  the 
others  gained  0'9  per  cent,  in  10 — 11  days,  and  the  increase 
continued  in  the  case  of  (3  and  4),  (6),  and  (5)  fur  50 
days,  and  after  150  they  began  to  lose  again.  Lallemantia 
(lallemantia  iberica)  is  the  quickest  drying  oil  of  all,  then 
in  order  come  (4),  (3),  (5),  (6),  and  (1  and  2). 

Freshly  pressed  oils  give  the  highest  iodine  numbers, 
and  if  they  are  kept  in  closed  ws-cls  tilled  up  to  the  neck, 
the  do  not  decrease,  age  having  no  influence,  but  if 
exposed  to  the  air,  the  iodine  ahsorptions  become  lower. 
Linseed  oils  vary  considerably  in  their  power  of  absorbing 
iodine,  while  the  others  have  a  nearly  constant  value.  The 
acid  numbers  are  liable  to  considerable  alteration  when  the 
oils  are  exposed  or  when  the  vessels  are  frequently  opened, 
but  the  bleaching  process  carried  out  with  hydrogen 
peroxide  has  no  noticeable  action  on  them  Painters 
should  always  employ  oils  of  the  first  pressing,  and  for  this 
reason  it  is  advisable  that  artists'  colourmen  should  prepare 
them  themselves. — F.  H.  L. 


77ir  Analytic  of  Lubricating  Oils  containing  Blown  Rape 
Oil  and  Blown  Cotton-Sad  Oil.  T.  15.  Stillman. 
J.  Amer.  Chem.  Soc.  1893,  15,  265. 

See  under  XX1IL,  page  286. 


Soaps  most  Useful  for  Scouring  Woollen  Goods.     J.  Lew- 

itsch.  J.  Soc.  Dyers  and  Colorists,  1894,  42—53. 
The  author  reviews  in  the  introduction  the  natural  fats 
used  in  the  production  of  textile  soaps  and  the  properties 
of  the  soaps  obtained  from  each  individual  fat.  He 
considered  tallow,  palm  oil,  cotton-seed  oil,  linseed  od, 
olive  oil,  cocoa-nut  oil,  and  palm-nut  oil. 
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I    little 

Mil    to  I'    J  i<  Ids  ■  white  hard    BOaP  '•  '"" 

.  i,,  bo  used  bj  '  would 

,     il„.    liiin  g   or   washing.      Therefore, 

lj  iiki  '1  admixed  »  iili  othei 

-  similar  to  i  dlow  in  manj  resp 
n  that  ii  is  easirj  mponifiable  owing  to 
itly   acids  ii   usually  contains. 
j>  <lm  ml  is    mostly    used    in   admixture  with 

i  !  tnl  requin 

ill    to  - :» 1 1  out.     The    Boap  made    from  it  is 
,i,,l  has    the  disagreeable  propertj 

_•,  no  doubl  ict  that 

i  semi-drying  oil,  the  fatty  acids  of  which 

mo    oxidation     process.       Bcsidi  s,    colouring 

fyiog  bodies  contained  in  the  oil,  produce 

-    in   the   finished   soap.    <  otton-seed    oil    is 

iscd  for  making  soft  soaps. 

plication  in  the  production  of  soft 

.  used  for  inferior  kinds  of  hard  soaps. 

ile  material  for  textile 

How  it  requires  but  little  sail  to  throw  it  up;  the 

less  hard,  resembling  a  curd  made  from 

equal  parts  of  tallow  and  lard.     •  Iwinj;  to  its  chief  property 

of  remaining  liquid  and  Said,  even  in  very  concentrated 

solntioi  soap  is  the  textile  soap  "  par  excellence." 

I         Ltiul   oil,  in  conlradistinction  from  the  previously 

mentioned    fats,   is   not   saponified  easily   by   weak   leys, 

requiring    as   it   dots   strong    leys.     S»| ificalion   is    so 

.  tT< iic.l  by  the  latter,  that  it  suffices  to  stir  the  oil 

well   into    caustic  lye   and  allow    the    mixture    to   stand, 

when  the  combination  will  take  place   in  course  of  time. 

nit  oil  further  differs  from  the  foregoing  fats  in  that 

requires  very  large  quantities  of  sail  For  separation, 

mi  large,  indeed,  that  it  would  be  altogether  disadi  antageous 

to  prepare  pure  cocoa-nut  oil  snaps  by  the  "  salting  out 

ip  becoming  easily  rancid,  the  oil  is  only 

□  admixture  with  other  fats. 

Palm-nut  oil  is  in  most  respects  similar  to  cocoa-nut  oil. 

It     requires    strong    leys    for     saponification    and    large 

quantities  of  salt  to  ••  salt  it  out." 

The  last  two  fats  form,  in  conjunction  with  tallow,  an 
excellent  material  for  the  best  "  curd  "  soap  made  for  the 
woollen  trade. 

/tit,  kitchen    fat,  ship/at,  and  curriers'  grease  are 

.-ul    for  making  scouring  soap?,  the  quality  of 

which    would    largely    depend,   ceteris    paribus,   on    the 

quality    of    the    raw    material    employed.     Thus,    bone  fat 

red    by    the    bensine    process    would    be    a    most 

■able  ingredient  for  textile  soaps. 

I  raw  material  for  making  soaps  for  the 
woollen  trade  is  oleic  acid.  Being  a  free  acid  it  is  easily 
saponifiable  and  being  a  stronger  acid  than  carbonic  acid, 
it  can  be  made  into  soap  by  simply  boiling  it  up  with 
sodium  carbonate.  It  is  a  most  suitable  material  for 
textile  soaps  and  is  largely  used  for  that  purpose.  The 
"olcim  is  they  are  called,  if  prepared  carefully 

will  give  thi  !t  as  an  olive  oil  soap. 

Of  the   soap   stock    substitutes,  the    author    condemns 
greast  "    altogether,    although     it    is    largely 
used.      The    '*  crude  g>.  n  which  the  material  is 

distilled  is,  to  begin  with,  after  contaminated  with  mineral 
oils,  which  pass  over  into  the  distillate,  along  with  some 
other  hydrocarbons  formed  by  destructive  distillation  and 
with  certain  quantities  of  unsaponitiahle  matter  (this 
Journal.  1  <'.':.',  lfjl.  The  author  further  deprecates  the 
employment  of  resin  for  textile  soaps,  the  resiuate  being 
liahl-  to  give  lime  resinite  in  the  milling  process, 
which  is  very  difficult  to  remove  in  the  ordinary  way, 
thus  causing  endless  trouble  in  the  subsequent  dyeing 
operation. 

Filling  materials  should  be  altogether  absent  from  soaps 
for  the  trade.  Sodium  silicate,  although  extensively  used 
for  lower  class  scouring  soaps,  will  tend  to  weaken  the 
fibre,  perhaps  even  destroy  it  by  acting  mechanically, 
thus  breaking  the  tender  fibres  of  the  wool.  For  in  the 
washing  operation  the  salt  will  be  precipitated  within,  and 


on  the  fibt 

filling  n  i  itbor. 

As  to   the   action   of  soap,  its   general    applicati 

was!.  During   pii."] 

propertj  of  easily  penetrating  within  the  fibre,  at 

into    intiii.  i    with  the   fibre,  of  easily  removing 

tin     fat    by  emulsifying    it    and  utly    giving   the 

watet   i  -     i  ishing  it  oif  the  fibre.     The  old  view, 

due 

into   free   i 

deposited  on  the    fibre,  preventing   the   din    from  settling 

down  again  on  it,  attributed  the  scouring,  washing,  and 
emulsifying  properly  of  soap  to  the  dilute  solution  of  the 
caustic  alkali.    This  view,  however,  w  one, 

since  a   very  dilute    solution   of    caustic    alkali   i 
replace    soap,  and  lor  the    further    reason   that   a  hot  and 
clear  ition     (when     no    hydrolytic    action    has 

taken  place  to  all  ap] 
cold  one. 

A   better  explanation,  based  upon  experiment,  had  been 

suggested  by  liotondi,  who  had  shown  that  soap  is  split  Up 
into  two  salts,  viz.,  a  basic-  salt,  which    i  D  solution, 

an  i  into  an  acid  salt,  which  Settled  down  on  cooling. 
The  alkaline  salt,  at  a  higher  temperature,  being  able  to 
dissolve   the  acid   salt,  a  clear  solution 

\i\   dissolv  ,iig  -oap  in  warm  water.      Th  '   property 

lj  still  be  c  s  due  to  the  alkaline  salt 

only,  whereas  the  acid  sail  may  simply  fulfil  the  function  of 

depositing  itself  on  to  the  fibre  and  preventing  the  dirt  from 

setting  dot)  u  again  on  it. 

g  on  to  the    employment   of  soap   ill  the  woollen 
trade  the  author  considered  th"  three  rbich  it  was 

used,  viz.:  firstly,  for  semiring  the  raw  wool;  secondly, 
for  the  scouring  of  the  woven  fabric;  and  thirdly,  in  the 
milling  and  fulling  process,  the  two  last  operations  being 
considered  together  as  being  so  nearly  related  to  one 
another,  that  the  two  expressions  were  used  promiscuously, 
although  certainly  the  machines  used  lor  milling  and 
fulling  were  different. 

His  answer  to  the  question  as  to  what  soap  should  be 
used  at  any  of  these  three  stages  was  :  any  soap  that  is 
neutral,  free  from  alkali,  not  containing  any  unsaponified 
fat.  free  from  resin,  mineral  oil  and  other  unsapouifiable 
substances,  and  lastly,  devoid  of  silica  and  other  filling 
material. 

\      oap  fulfilling  all   these  conditions   was   a  well-made 
olive  oil   soap,  the  excellent  qualities  of   which   were  well 
•nised    by    the    trade.        The    only    objection    to    its 
extensive  use,  if  objection  it  was,  was  it-  high  price. 

In  the  scouring  of  the  raw  wool  any  soap,  containing 
free   causti  mid  act  most  injuriously  on  the  wool, 

destroying  its   surface  by  pitting  the   scali  king 

away  the    lustre.      This   dt  action  of   free   alkali 

would  rapidly  increase  with  a  rise  in  the  temperature  of 
the  wash  water.  Although  for  lower  classes  of  wool  soaps 
containing  sodium  carbonate  or  even  a  dilute  solution  of 
sodium  carbonate  might  be  permissible,  still,  for  the  very- 
finest  wool  a  neutral  soap,  preferably  a  neutral  potash 
soap,  should  be  used.  The  highly  praised  "  secret 
powders "'  were  nothing  better  than  fn  uds,  an  1  should, 
therefore,  be  guarded  against  carefully. 

The  object  of  scouring  the  woven  fabric  being  to  remove 
the  lubricant  employed  in  spinning  the  wool,  the  quality  of 
soap  would  naturally  depend  on  the  quality  of  the  goods  as 
having  previously  determined  the  quality  of  the  lubricant. 

For  the  finest  and  best  goods,  which  were  -pun  with  olive 
oil  or  best  "oleine,"  a  neutral  soap  would  be  required. 
For  worsteds,  which  were,  as  a  rule,  not  milled,  potash  soaps 
should  be  used. 

The  reason  whv  preference  is  and  should  be  given  to 
potash  soap  is  found  by  the  author  in  the  fluidity  and 
easy  solubility  of  pota.-h  soap,  which  enab  isily 

penetrate  within  the  fibre,  and  consequently  to  do  its  work 
quickly,  whereupon  it  could  be  washed  out  just  as  quickly. 
This  explanation  was  illustrated  and  supported  by  the 
demonstration  of  several  solutions  of  hard  and  soft  soaps 
made   from    exactly  the   same    stock  of    fat   with  varying 
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quantities  of  water.     The  solution  of  soft  soap. — 1:7*5— 
-  shown  to  possess  far  greater  fluidity  than  the  solution 
of  hard  soap— 1    10S. 

For  bwer  qualities  of  goods,  alkaline  soaps  were 
permissible,  and,  in  the  opinion  of  practical  men,  even 
necessary.  For  the  lowest  qualities  of  mixed  mungo  and 
cotton  goods  the  lowest  qualities  of  soaps  were  in  vogue, 
their  -ion  "  being  considered  indispensable.     The 

author  was  of  opinion  that  god  soaps  would  be  preferable, 
as  the  scourer  could  add  himself  any  alkali  he  considered 
necessary. 

Granting  that  an  alkaline  soap  rray  be  required,  the 
author  tried  to  explain  its  action  in  the  following  way : — 
For  lower  classes  of  go  ids  inferior  lubricating  oils,  easily 
oxidised  and  readily  resiaifying,  -were  generally  used,  and 
a  strong  action  was  required  to  remove  them.  It  had  to 
be  assumed,  according  to  Botondi's  experiments,  that  soap 
in  solution  was  decomposed  into  an  acid  and  alkaline  salt. 
Sy  using  free  alkali  along  with  the  soap,  the  acid  salt. 
which  would  be  practically  useless  as  a  scouring  agent, 
was  rendered  alkaline  again,  and  converted  into  a  neutral 
or  even  alkaline  soap.  If  a  neutral  soap  resulted,  it  would 
be  split  up  like  a  neutral  soap,  but  if  it  had  been  converted 
iuto  an  alkaline  soap  it  would  act  just  in  the  same  way  as 
the  alkaline  salt  got  from  soap.  The  acid  salt  would  con- 
sequently dissolve  easily,  and  what  is  more  important,  it 
would  be  washed  out  easily,  carrying  with  it  the  emulsified 
lubricant. 

In  the  scouring  of  dyed  goods  a  neutral  soap  should  be 
used,  a*  the  colour  might  be  destroyed  or  bleed  out. 

Iu  the  milling  operation  the  cloth  underwent  felting  and 
shrinking,  and  in  the  opinion  of  some  writers  a  slightly 
alkaline  reaction  of  the  soap  tended  to  raise  the  scales  of 
the  woollen  fibres,  thus  allowing  them  to  slip  more  easily 
into  one  another,  and  producing  more  quickly  the  desired 
effect.  In  the  author's  opinion,  however,  soap  required  for 
milling  the  woven  fabric  should  be  a  good  neutral  soap, 
free  from  anv  excess  of  alkali,  pnd  free  from  any  unsaponified 
fat  or  unsaponi  liable  matter. 

In  support  of  his  views  was  cited  the  fact  that  for  the 
finest  goods  as  a  rule  an  absolutely  neutral  soap  was  use  1. 
some  manufacturers  even  adding  ammonium  carbonate  to 
the  cloth  in  the  stocks  so  as  to  neutralise  any  free  alkali. 

By  means  of  several  analyses  of  good  household  soaps 
and  bv  reference  to  the  quality  of  the  hest  toilet  soaps,  the 
author  showed  that  neutral  soaps  can  be  supplied  to  the 
trade,  if  the  proper  price  was  paid.  He  exhibited  further 
several  "milling"  and  "scouring"  soaps,  and  discussed 
th.-ir  value  as  indicated  by  analysis.  A  ready  qualitative 
test  for  alkalinity  of  soaps  was  shown  in  the  application  of 
phenolphthalein  solution  to  a  freshly  cut  surface  of  the 
soap. 

The  author  strongly  advised  the  woollen  manufacturers 
to  prepare  their  own  soap,  and  pointed  out  as  the  most 
suitable  material  oleic  acid.  Although  no  experienced 
soap-maker  would  find  any  difficulty  in  making  the  oleine 
soap  with  either  caustic  alkali  or  carbonated  alkali,  the 
woollen  manufacturer  had  better  use  the  former,  as  in  the 
latter  case  boiling  over  and  consequently  loss  of  material 
might  ensue. 

In  conclusion  the  author  laid  stress  on  the  necessity  o 
removing  lime  from  the  wash-water,  itr-  presence  causing 
waste  of  soap,  precipitation  of  lime  soap  on  the  fibres,  and 
subsequent  production  of  stains  on  the  cloth.  Several  lime 
soaps,  prepared  from  completely  and  partially  saponified 
fat  were  demonstrated,  proving  by  their  clamminess  and 
gre;:  difficulties  the  removal  of   such  substances 

from  the  fibres  must  entail. 

In  the  lengthy  discussion  following  the  reading  of  the 
paper,  the  injurious  action  of  silicated  soaps  wa-  recognised 
and  absence  of  resiu  considered  necessary  by  most  speakers. 
The  difference  of  action  of  potash  and  soda  soap  was 
ascribed  by  Mr.  Leach  to  the  presence  of  glycerin  in  the 
former,  which  was  Faid  to  impart  to  the  wool  the  "feel" 
that  readily  distinguished  potash-scoured  wool  from  soda- 
scoured  wool  in  the  hands  of  an  expert.  To  this  opinion, 
however,  the  author  took  objection,  as,  in  his  opinion,  the 
glycerin  was  present  in  a  too  extremely  dilute  solution  as 
to'exert  any  influence.   This  question,  however,  he  suggested , 


should  be  settle!  by  experimenting  with  a  neutral  soda 
soap  with  additiou  of  the  corresponding  quantity  of  glycorin. 
Mr.  Hey  condemned  the  use  of  hard  soaps  a*  requiring 
higher  temperature  and  more  mechanical  action  ;  he  further 
a  Ivised  the  use  of  some  water-soluble  lubricant.  As  the 
author  pointed  out,  such  lubricant  was  used  abroad  in  the 
shape  of  castor-oil  soap  or  of  a  neutral  salt  of  sulphoriciuoleic 
acid.  Finally,  the  author  declared  that  the  removal  of 
mineral  oil  offered  no  difficulty,  and  pointed  to  some 
experiments  of  his  own  demonstrating  that  a  neutral  soap 
v, -as  far  better  able  to  emulsify  mineral  oil  than  one  con- 
taining free  alkali.  — J.  L. 


.-1  Study  on  the  Methods  of  Estimating  Glycerol.     E.  Suhr. 
Arehiv.  f.  Hygiene,  14,  3o5. 

See  under  XXII  I.,  page  287. 


PATENTS. 

Process  for  the  Distillation  of  Substances  having  a  Higk 
Boiling  Point.  Benuo  Jaffo  and  Darmstaedter,  Charlot- 
tenburg,  Berlin.     Eng.  Pat.  1468,  January  23,  1893. 

See  under  I.,  page  239. 


Improved  Manufacture  or  Production  of  Soap.  J.  Pea- 
cock, t'rovdou,  Surrey,  and  W.  B.  Colls,  Barnes,  Surrey. 
Kog.  Pat.  5621,  March  15,  1893. 

The  following  composition  is  stated  to  be  "  very  beneficial 
in  improving  the  appearance  of  the  skin  of  the  user."  92  lb. 
of  the  dried  shavings  of  curd  soap,  or  like  soap,  which  will 
allow  of  its  being  milled;  I J  oz.  of  boric  acid,  made  into 
a  saturated  solution  with  water;  and  about  8  lb.  of  yolks 
of  eggs  are  thoroughly  milled  or  incorporated  :  the  mixture 
is  then  made  into  cakes  in  the  ordinary  or  anv  suitable 
way.— C.  K.  A.  W. 


Improved   Detergent   Compound   or    Preparation  for    the 
Washing    or    Scouring    of     Textile     Fabrics    or   other 
Articles.     W.    Brothers.    Bawtenstall,  Lancashire.     Eng. 
Pat.  C123,  March  22, 
Solid   ammonium    hydrogen    carbonate,   NHj.H.COj,     • 
powdered  and  dissolved  in  boiling  water.    Or  the  ammonium 
hydrogen   carbonate   may  be  previously  mixed  with  car- 
bonates of  the  fixed   alkalis  or  with  granulated  or  other 
soap,  a  suitable  proportion   being    equal  quantities  of  these 
materials,  or  75  per  cent,  of  the  one  and  2.5  of  the  other. 
These   compounds  may  also  be  used  in  the  bleachiDg  or 
dyeing  industry,  or  in  any  other  industry  where  it  is  desired 
to  neutralise  excess  of  acid. —  C.  K.  A.  \Y. 


Improvements  in  Treating  Wool  Greases  and  Separating 
their  Constituents.  It.  Hutchison,  Oowlairs,  N.B.,  G993, 
April  5,  1893. 

Tin.  patentee  applies  the  term  "  lanichol  "   (abbreviation  for 
lauicholesterine)  to  the  material   obtained  by  the  following 
process,    regarding    it    as    different    from    "  lanolin "'    (or 
"  lanoline  ").     Impurities  of  albuminous,  gummy,  or  similar 
character  are  first  separated  by  boiliug  nine  parts  of  wool 
grease   with   as    much  resinate  of   soda  (made  by  boiling 
together   rosin  and   twice  its  weight  ot   soda  crystals)  as 
contains  one  part   of  rosin ;  brine  is  added,  and  the  whole 
boiled  up  with  steam,  enough  salt  being  present  to  prevent 
the  whole  of  the    grease   from   going  into  solution;  or  salt 
may  be  added  during  boiling.     The   undissolved  grease  ' 
boiled  up  repeatedly   with  brine  to  wash  out  impurities,  an  vs 
finally  with  water  containing  alkali  in  solution  ;  free  fatti    & 
acids  and  soaps  dissolved  iu  the  grease  are  thus  washed  out , 
on   standing,  "lanichol"  rises   to  the  surface,  whilst  go 
soap  stock   is  obtained  on  treating  the  soapv  wash  waters! 
with  salt.— C.  B.  A.  W. 
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Improvements  in  tin   Processand  Appara  Iracting 

Oil  and  othi     S  '   Matters  jrom  I  nts  n,,,l 

other   Mm, rials.     W.   T.    Forbes,  New  Jersey, 
Eng.  Pat.  2  1,887,  Deci  mher  5,  1693. 

i   to  extract  oil,  &c, from  fibres,  fibrous  plai 
other   material   (such   as  eed,    linseed,   & 

employs  a   specially  devised  extraction  apparatus 
indicated   in  the  ii  |  in  vertical  section,  partly  in 


\ 


i.     The  material   to  be  treated   is  placed   in  a 

'  loii'T  narrow  baskets  of  wire  netting,  So.,  provided 

with  lids  :  these  are  introduced  one  above  the  other  in  piles 

inside  the  digester  A.  through  the  door  A-'.    The  valve  F1 

being  closed  whilst  t     and    1)'  are  open,  the  solvent  liquid 

is  run   in  through   the  inlet   pipe   P   so  as  to  charge    the 

r  ;  when  full,  l)1  is  closed,  and    the  pump  C  started, 

so   as   to   Veep   up  a   continuous   circulation    of  the  liquid, 

which  is  pumped  through  the  heater  li  into   the  perforated 

inside   the  digest  im    which    pipe    il 

;    only,  the  liquid   being  pumped   out    at    the  bottom 

of  the  digester  thiough  the  outlet  pipe  F  as  Fast  as  forced 

in   through  K.      When  the  material  has  been  treated   for  a 

sufficiently  long  time,  the  pump  is  stopped,  and  the  valves 

F1,  B*.  opened   SO  as   to  drain  out  the  liquid   containing  in 

solution  the  extracted  matters.    When  naphtha  is  the  solvent, 

steam  eau  then  be  blown  through  to  volatilise  the  remaining 

naphtha,  the   vapours  passing  off  through   the   top  drum  A 

r;  if  a  watery  fluid  bs  used  to  dissolve  gum 


\       from   fibrous    material,   fresh    water  may    be    pumped 
through  to  wash  the  partially  cleansed  substai 

— O.  R.  A.  W. 


Improved   Man  f   Detergent  for    M  :    "t,J 

using    Dirty     Linen.      Amalie    Gross 
Austro- Hungary.     Eng.  Pat.  23,398,  December  5,  1893. 
A    HOT  saturated  solution   of  a    mineral    oil   snap   in 
is    employed,  preferably    a    soda   soap,   for  each  kilo,  of 
which,   say   120   grins,  of  "  petrolic   ether"   and  To  gnus. 
of    the    purest    i  troleum   are    ad 

of  pure  acetic  aeid  ("essence  of  vim  ig  finally 

added    with    continual     stirring    for    about     bali-au-hour 
over   a   good   fire,   the 

1o  cooi   ai  Any    "ether-oil"    may    be 

s,irr,  :  recable  odour.     The  linen  to  be 

cleansed  is  !  water,  and  then  bulled  tor  an 

hour  an  1  a  halt  with  the  milky  fluid  obtained   by  dissolving 
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in  20  litres  of 
water;  finally  the  articles  are  rinsed  twice  in  cold  water. 
Coloured  staffs  must  not  be  boiled. — C.  R.  A.  W. 


Impr  n.  and  in  Apparatus  for,  the  Manufacture 

of  Margarine    and   Alimentary   Fat.     T.   Cordeweener 
\.  .1.'  Kunwald,  Franc!'.     Eng.  Pat.  24,461,  Decem- 
ber 19,  18 

Set  under  XVIII.  A.,page  270. 


XIII— PIGMENTS.  PAINTS  ;  EESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS.  PAINTS. 

Strontium  Uranate.    T.  NiederlScder.     ( 'hem.  Zeit.  17, 
1S93,  15ti7. 

This  new  pigment  is  prepared  in  three  distinct  shades, 
lemon  yellow,  dark  yellow,  and  orange.  It  is  very 
permanent,  but  it  has  little  covering  power,  and  its  chief 
use  therefore  is  for  blending.  By  prolonged  exposure  to 
strong  light  it  becomes  duller  with  a  slight  greyish  tendency. 
The  pale  shades  are  precipitated  from  solutions  of  uranium 
nitrate  by  strontium  hydrate,  the  former  being  kept  in 
excess,  and  while  temperature  and  concentration  are  with- 
out influence  on  the  shade,  it  is  found  better  to  work 
hot.  The  darker  pigments  are  precipitated  cold  from 
a  10  per  cent,  uranium  solution,  a  considerable  excess  of 
strontium  hydrate  solution  being  employed,  and  the  whole 
boiled  for  some  time.  By  heating  the  dark  yellow  colour 
to  200" — 250;  C,  it  is  gradually  changed  into  the  orange. 
Barium  compounds  may  be  used,  and  form  better  and 
more  permanent  pigments. — F.  H.  L. 


Cadmium    Yellow:    ifs   Preparation   and   Properties.     T. 

Niederliinder.     Chem.  Zeit.  17,   1S93,  1505.     (Compare 

Buchner,  this  Journal,  1887,  065.) 
CviiMUM  sulphide  (Jaune  bri'lante)  is  prepared  commer- 
cially in  shades  varying  from  a  bright  yellow  to  a  red,  but 
is  invariably  of  the  same  chemical  constitution,  containing 
the  theoretical  amounts  of  metal  and  sulphur.  The  paler 
-hades  are  precipitated  from  10  per  cent,  solutions  of  the 
sulphate  or  chloride  of  cadmium  by  sulphuretted  hydrogen, 
the  alkaline  sulphides  yielding  pigments  which  from  their 
instability  are  useless  to  painters.  The  stream  of  gas  must 
be  stopped  when  half  the  cadmium  has  been  thrown  down, 
and  the  precipitating  vessel  must  be  so  arranged  as  to  bring 
the  sulphide  into  contact  with  the  sulphuretted  hydrogen  as 
li'tle  as  possible.  For  dark  yellows,  the  whole  of  the 
cadmium  is  thrown  down,  the  liquid  being  kept  warm,  and 
the  precipitate  constantly  stirred  up.  To  prepare  cadmium 
orange,  sulphuretted  hydrogen  is  led  into  a  boiling  2  per 
cent,  solution  of  chloride,  to  which  5  per  cent  of  hydro- 
chloric acid  (1:3)  has  been  added,  the  success  of  the 
operation  depending  largely  on  the  efficiency  of  the  agitat- 
ing apparatus. 

The  author  does  not  believe  in  Buchner's  theory  (Joe.  cil.) 
that  the  darker  shades  of  cadmium  sulphide  are  due  to 
molecular  condensation,  but  considers  that  the  variation  is 
a  purely  physical  one,  the  presence  of  the  free  acid  in  the 
hot  liquid  when  preparing  the  orange  shade,  causing  the 
precipitate  to  fall  more  slowly  and  consequently  in  coarse] 
particle-,  an. I  tint  it  is  to  the  finely-divided  state  in  which 
the  pale  yellow  sulphides  exist,  that  their  lack  of  permanency 
is  due. 

As  met  with  iu  commerce,  many  of  the  cadmium  pig- 
ments are  very  pure,  but,  on  the  other  hand,  the  paler  shades 
from  one  well-known  works  contain  21  •5  per  cent,  of  zinc, 
which  gives    them    a  greenish    cast.     Cadmium  yellow,  dry, 


exposed  to  light  bleaches  quickly,  but  when  grouud  in  oil 
will  keep  its  shade  for  nine  mouths.  Some  lemon  yellows 
of  a  beautiful  colour  are  prepared  from  the  hydrate, 
carbonate,  or  oxalate  of  cadmium  by  decomposition  with 
sulphuretted  hydrogen,  but  these  contain  but  iittle  .sulphide 
and  are  very  unstable. — F.  H.  L. 


The   Importance  of  the   Study  of  the  Chemistry  of  Oil- 
painting.     T.  Petruscheft'sky.     Chem.  Zeit.  17,  1503. 

In  a  paper  read  before  the  German  Society  for  the  Advance- 
ment of  Oil-painting  held  in  Munich,  the  author  points  out 
that  still  very  little  is  known  as  to  the  cause  of  the  fading  of 
pigments,  and  that,  as  the  fame  of  a  painter  is  largely 
dependent  en  the  permanency  of  his  pictures,  this  matter 
should  be  thoroughly  investigated.  He  advises  that 
suitable  resin  varnishes  should  be  employed  instead  of 
those  containing  oil  only,  that  the  finished  pictures  should 
always  be  varnished  on  the  back,  and  that  the  paintings 
should  not  be  exposed  to  direct  sunlight. — F.  H.  L. 


The  Properties  of  Essentia!  Oils,  and  their  Employment 
in  Painting  Compared  with  that  of  Mineral  Oils.  L. 
Lettenmeyer.     Chem.  Zeit.  17,  1506. 

See  under  XX.,  page  273. 


PATENTS. 


Improrements  i?i  the  Preparation  of  O  ride  of  Zinc  Pig- 
ments.  A.  P.  Laurie,  London.  Eng.  Pat.  4S7o,  March 
7,  1893. 

To  improve  the  quality  of  paints  having  zinc  oxide  as  their 
basis,  the  inventor  grinds  them  with  a  mixture  of  oil  and 
free  fatty  acid,  either  produced  in  the  linseed  oil  by  the 
action  of  superheated  steam,  or  added  thereto  during  the 
grinding.  lor  house  painting  the  acids  should  form  5  per 
cent,  of  the  varnish,  for  artists'  use  about  15  per  cent.,  and 
either  linoleic  or  oleic  acids  may  be  employed. — F.  H.  L. 


Improvements  in  the  Manufacture  of  Bed  Oiide  Paints. 
M.  X.  D'Andria,  Stretford,  Lancaster.  Eng.  Pat.  5349, 
March  13. 

The  very  high  temperature  which  it  is  necessary  to  employ 
to  remove  all  the  sulphuric  acid  contained  in  ferrous 
sulphate  has  a  very  deleterious  influence  on  the  shade,  and 
the  other  physical  properties  of  the  resulting  pigment.  To 
overcome  this,  the  inventor  calcines  a  mixture  of  about 
equal  parts  of  ferrous  and  magnesium  sulphates,  finding 
that  the  decomposition  takes  place  at  a  loner  temperature, 
that  the  colour  of  the  oxide  is  brighter,  and  that  it  is  formed 
in  a  finer  state  of  division.  The  magnesium  sulphate  is 
removed  by  washing,  and  the  gases  evolved  during  the 
furnacing  may  be  led  into  a  vitriol  chamber  as  described 
Eng.  Pat.  4343,  1983  ;  this  Journal,  1894,  163.— F.  H.  L. 


(B.)—  RESINS.  VARNISHES. 

The    Importance    of  the    Study  of  the   Chemistry  of  Oil- 
painting.     J.  Petruscheffsky.     Chem.  Zeit.  17,  1505. 

See  under  XIII.  A.,  page  262. 


PATENTS. 


Improvements  in    Pyro.ryline    Compounds,  Solutions,  and 
nts.    L.  Paget,  New  York,  U.S.A.   Fug.  Pat.  22,137, 
November  is.  1893. 

Tiik  inventor  has  found  that  by  the  action  of  ozone  he  has 
been  able  considerably  to  increase  the  number  of  liquids 
practically  available  as  solvents  of  nitrocellulo-e. 
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The   •  I   bj    the  electrical  trea ol    of 

i  ;  it  must  In-  dry.  noil,  ni  a  temperature  not  exceeding 

luwn  through  the  oil, which  i-  kepi  oold.     If 

i,  ii   m:iv   preferably  be  sprayed   into  a 

I    with    ili'  •     I'm  '-phcre.       I  Li-    ami 

other  liquids  which  are  imenablo  t"  thu   treatmenl  may 

-  for  one  of  t«"  reason: 

thai  thej   hit.-  in. i  solvents  of  nitrocellulose;  and  seoond, 

though  solvents,  they  bad  do  drying  power.      The 

-   tried  tin1  following  liquids,  and  round  that  to 

■'.I  of  turpentine,  camphor,  methyl 

tone,  acetal,  ethyl  amy]  ether,  ami  fusel  nil  (to  a 

extent) ;  while  oil  <>f  carrawaj  seed  gains  strongly- 

drying  power-.      In  fa.-t    liquid   solvents  an'   no! 

!-■ -.  i-  by  placing  the  soluble  gun-cotton 

iniilirr  and  blowing  in  vapour  of  camphor,  ozone, 

mill  mi  :i  i\.  the  pyroxylin  is  rapidly  converted 

solid  mi--.     A-  an  example  of  an  oxonised  liquid, 

the  inventor  finds  tin-  following  to  be  a  verj  l' 1  metal 

-  \in\l  i  20 galls.;  ozonised  fusel  oil, 

'I  alcohol,    ■         •        benzine,"  IS  galls.;  and 

)  I  111.    l.'i   I.'   I'll   Hi.  —S.    II.    1.. 


isphaUum.    T.  Niederlander.     Chem.  Zeit.  17, 
1507. 

Amu  u  ii  m  itself  being  rather  a  treacherous  material  for 
painters  to  use.  the  author  has  experimented  on  the  action 
of  various  solvents,  in  see  whether  its  noxious  ingredients 
ean   tie  removed,     lie   Ends,   however,   that   the   residues 

I  after  treatment  with  various  lii|iiii|s  are  useless  for 
artistic  purposes,  a-  they  do  not  possess  the  characteristic 

UHMrfone)  which  makes  tins  material  so  valuable. 
Alcohol  extracts  4 ' 3  per  cent.,  but  the  solution  is  useless, 
as  it  will  nit  dry.  Petroleum  ether  dissolves  40  per  cent, 
and  the  extract  has  a  beautiful  eoluiir,  dries  well,  and  may 
lie  used  either  alone  or  mixed  with  linseed  oil.  The  ethereal 
and  acetone  extracts  are  valueless.  The  alcoholic  residue. 
if  melted  with  one-third  of  powdered  amber,  may  lie  used 
in  oil.  and  possess  i  fine  a  colour  as  the  original  sub- 
stance.  I  )n  the  whole,  the  author  considers  that  the  use  of 
asphallum  should  be  avoided  as  much  as  possible  in 
painting. — g.  11.  I,. 


XIV.-TANNING.  LEATHER,  QLUE.  AND 
SIZE. 


f'a'uition  «/  Gluesluffs.      ]■'.    Gantter. 
Anal.  Chem.  32,  413. 
tmrfi  r  Will.,  page  28 


Zeits. 


XV.-MANURES.  Etc. 

Comparative    Valui     of    Various    Phosphatic    Manures. 

X.  urn  Dehn.     Hied.  Centralbl.  Agrikul.  1893,  590. 
The    author   draws    the   following    conclusions    from    his 
results:  —  1.   Phosphorite  and  Thomas  slag  cannot  compete 
with  sphate.       2.    The   effect    of    phosphorite    is 

directly  proportional  to  the  amount  of  phosphoric  acid 
which  it  contains.  .'!.  Increased  manuring  with  phosphorites 
increases  the  production  :  in  the  ease  of  low  grade  phos- 
phorites, however,  the  inerea-e  is  not  sufficiently  preat 
to  render  them  preferable  to  high-grade  phosphorites. 
4.  The  assimilability  of  Thomas  slag  always  surpasses  that 
of  25  per  cent,  phosphorite,  but  the  vegetables  produced 
are  tolerably  equal,  which  may  perhaps  be  ascribed  to  local 
conditions. —  A.  R.  L, 


Thi     Analyl  I  i 

'/  /  /  Dyer. 

SI  ■  under  Will.,  pogt  - 


'.I.  /in .    w.  I)  Home,    .i    \.    i.i  hem 
1893,  15,  270. 

See  ii  nil,  i    \  \  1 1 1 .,  jiai/i 


XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Purification  of  Beetroot  Juice  with  ffydrated  Basic  Ferric 
Chloride.  Spunt  and  Scbachtrupp.  Neue  Zeits.  Rliben- 
icucker  Ind.  31, 

Hi    the  ordinary   method  •  •!  di  i  juice  with  lime 

and  subsequent  saturation  with  carbonic  acid  "i  -iilphurous 
acid,  it  is  known  that  many  albuminous  BubstanceS  coagu- 
lable  at  a  high  temperature,  as  well  as  other  organic  non  -ng^r 

coiupoumU  are  either  incompletely  precipitated  or  partially 
redissolved  by  the  excess  of  lime.  The  patentees  propose 
to  use  the  liydrated  basic  ferric  chloride — 

fV  CI         M'.    (il][., 

or  other  higher  basic  chloride  in  the  following  manner : — 
The  diffusion  juice  as  it  conies  from  the  batter;  of  difl 
is  mixed  at  tin-  ordinary  temperature  with  sufficient  milk  of 
lime  until  its  alkalinity  is  0  it,,  and   to  60  litres  of 

juice  05  litre  of  the  liydrated  basic  ferric  chloride  added, 
together  with ;  further  quantityof  milk  of  lime,  corresponding 
with  1  per  cent,  (on  the  roots)  of  caustic  lime.  The  juice 
is  now  heated  to  80    C,  and  saturated  with  i  -id  to 

an  alkalinity  of  0*1  per  cent.  The  boiled  juice  is  tilter- 
|t.  Bsed,  and  treated  a  -.  cond  time, at  first  with  0*25  litre  of 
liydrated  ferric  chloride  per  100  litres  of  juice,  and  then 
with  lime  (0*25  per  cent,  eau-tic  lime,  on  the  roots).  It  is 
then  saturated  with  carbonic  acid  or  sulphurous  acid  to  an 
alkalinity  cent.,  and  further  treated  in  the  usual 

manner.     Laboratory  tests  proved  that   an  increase  in  the 
purity  quotient  of  75  to  82  was  attained  with  crude  jo 
and  of   85    to  90  with  thin  juices.     The  juice   thus   purified 
was  free  from  iron.     The   patentees  intend  to   extend  their 
process  to  the  purification  of  molasses. — A.  R.  L. 


Defecation  of  Beetroot  Juict  with  Ammonia.  F.  Hauu-. 
Zeits.  Zuckerind.  !{.. Inn.  1891,18,  161—166. 
The  author's  experiments  relate  to  the  defecation  of 
the  diffusion  juice  with  ammonia,  prior  to  saturation. 
Ammonia,  although  a  more  expensive  material  than  lime,  has 
several  advantages  over  the  latter,  thus: — Certain  organic 
non-sugar  constituents,  which  comprise  cell  membrane 
besides  other  substances  present  in  the  cell  contents,  are  not 
dissolved  ;  the  precipitate  which  results  by  the  use  of 
ammonia  is  of  a  crystalline  nature  and  quickly  sul.-i.!.  -  - 
that  the  liquid  can  be  decanted  from  it.  The  last-mentioned 
precipitate  contains  organic  matters,  iron  alumina,  lime,  and 
much  ammonium  magnesium  phosphate.  The  juice  when 
neutralised  with  ammonia  may  be  heated  prior  to  saturation 
without  fear  of  inversion  taking  place,  and  in  presence  of  an 
excess  of  ammonia  it  may  be  kept  at  the  ordinary  tempera- 
ture for  several  week-  without  undergoing  alteration. 
About  50  i  .'.  of  ammonia  (ordinary  strength)  wis  -tirTed 
into  10  litres  of  diffusion  juice.  The  author  directs  attention 
to  the  fact  that  the  ammonia  evolved  during  the  saturation 
and    evaporation    of  the   jo 

•  ble  application  in  tlii>  pr 
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the  Filtration  of  Sugar  Juices  and 

-  1'.  A.  Maignen.  Bull,  de  1' Assoc,  des  chim. 
10. 
Tn>  author  recommends  asbestos,  either  in  the  form  of  cloth 
or  powder,  as  a  mechanical  filtering  medium.  Its  advantages 
are — (1)  that  complete  clarification  is  attained;  and  (2) 
that  sediments  of  lime.  &c,  can  be  removed  by  treating  the 
asbestos  with  hydrochloric  acid. — A.  It.  L. 


and  spores  result  which  then  develop.  The  causes  are  at 
present  unknown.  Frank  states  that  manuring  with  lime 
promotes  the  growth  of  the  organism  ;  this  is,  however,  not 
so,  as  it  has  been  observed  in  beetroot  plantations  which 
were  not  manured  with  lime.  The  author  believes  the 
cause  of  the  appearance  of  this  organism  to  be  the  stoppage 
in  growth  of  the  beetroots  ;  thus  he  observed  a  stoppage  in 
growth  duri  >g  the  drought,  which  favoured  the  development 
of  the  disease:  the  organism  was  never  found  in  moist 
localities. — A.  R.  L. 


Ai.c/iih  illation  of  the  Fermentable  Capacity  of  Molasses. 

Y.  Greger.     Sucr.  Indigene,  1893,  42,  651. 

See  under  XVII.,  page  268. 


Action  of  Basts  on  Glucoses.  L.  Jessen.  Oesterr.  T'ngar. 
Zeits.  Zuck.  Ind.  und  Landwirths.  661.  Xeue  Zeit. 
Biibenzuck:  Ind.  31,  177,  179:   185—188. 

Is  a  previous  paper  (Xeue  Zeit.  21,  3)  the  author  showed 
that  the  acids  produced  by  boiling  invert  sugar  with  lime  or 
causiic  potash  had  an  acidity  (neutralisiug  power)  corres- 
ponding with  "1*5  mols.  of  alkali  or  lime  "  "  calculated  on 
two  molecules  of  the  glucose."  [Equivalents,  not  molecules, 
are  possibly  here  meant.]  He  now  rinds  that  caustic  baryta 
behaves  hi  a  precisely  analogous  manner.  A  study  of  the 
action  of  alkaline  carbonates  on  dextrose,  levulose,  and  invert 
sucar  has  in  the  main  confirmed  Herzfeld's  observations 
(Zeit.  Ver.  Riibenzuck.  Ind.  1890,  263),  and  the  evolution 
of  carbonic  acid  gas  which  the  last-named  chemist  has 
observed  is  to  be  ascribed  to  the  acids  resulting  from  the 
glucoses.  When  0-5  gnu.  of  either  dextrose,  levulose,  or 
invert  sugar  is  boiled  with  1  grm.  of  pure  lime  (free  from 
carbonate)  and  100  grms.  of  water,  the  amounts  of  carbonic 
acid  formed  are  found  to  be  respectively  equal  to  0-0016 
grm.  =  0-32  per  cent.  ;  0016  grm.  =  32  per  cent.;  and 
6  007S  grm.  =  1-56  per  cent. 

The  remaining  portion  of  the  paper  deals  with  the 
behaviour  of  the  decomposition  products  of  invert  sugar  by 
alkalis  on  titration,  in  presence  of  various  indicators. 

—A.  R.  L. 

Phorna    Beta-,   the  Beetroot-destroying     Organism.     Holl- 
rung.     Xeue  Zeits.  Riibenz.  Ind.  1893,  31,  165. 

At  the  meeting  of  the  "  Zweigvereines  fiir  RUbenzucker 
Industrie  "  at  Halle,  the  author  communicated  the  follow- 
ing : — Frank  has  pronounced  the  disease  produced  by  this 
organism  a  new  one,  which  is  not  the  case,  for  the  organism 
was  first  described  in  1846;  Kiihn  studied  it  in  1852. 
The  evil  occasioned  by  the  orgauism  in  France  during  1851 
is  computed  at  400,01)0  ctrs.  of  sugar.  The  disease  is 
generally  known  as  the  core-ret.  since  it  is  characterised  by 
the  rotting,  blackening,  and  withering  of  the  inner  rudimen- 
tary buds.  The  organism  makes  its  appearance  in  the 
formation  of  small  cavities  in  the  buds,  which  in  time  open, 


Estimation   of  the    Quantity    of  Juice  contained   in  Beet- 
roots.    A.  Vivien.     Bull,  de  TAssoc.  des  Chun.  10,  833. 

The  above  estimation  is  made  by  the  following  three  pro- 
cesses : — 1.  The  direct  estimation  of  the  sugar  in  the  roots, 
and  of  the  same  in  the  juice.  2.  The  estimation  of  the 
water  in  the  roots  and  in  the  juice.  3.  The  extraction  of  a 
known  weight  of  roots  and  the  determination  of  the  weight 
of  insoluble  substances.  The  third  method  is  the  most 
accurate  : — 100  grms.  of  raspings  are  extracted  with  water  at 
first  at  a  low  temperature,  and  afterwards  with  the  same 
solvent  at  80°  C. ;  the  extracts  are  decanted  on  to  a  tared 
filter,  and  the  weight  of  insoluble  substance  directly  ascer- 
tained.— A.  R.  L. 


Reports  on  Modified  Starches  prepared  by  Siemens  and 
Halske,  Berlin.  Bull.  Soc.  Ind.  Mulhouse,  October — 
November  1893,  363. 

M.  Schaf.ffer  reports  that  these  modified  starches  are 
prepared  principally  by  the  ir.strunientality  of  ozone  gene- 
rated by  electricity  acting  on  the  ordinary  potato-starch 
(fecula)  of  commerce.  The  brands  named  "  Soluble 
Starch  "  and  "  Refined  Starch  "  are  perfectly  white  and  have 
a  greater  thickening  power  than  potato-starch  of  the  best 
quality.  Thickenings  made  with  them  undergo  no  change 
after  keeping  five  days,  whilst  those  of  ordinary  starch 
become  thin  after  lying  24  hours.  They  would  probably 
prove  of  value  in  the  finishing  of  calicoes. 

M.  Scheurer  reports  that  of  the  various  brands  the  "  Raw 
Gum,"  "Universal  Gum  No.  1,"  and  "Universal  Gum 
Xo.  2  "  are  the  ones  most  likely  to  be  useful  in  printing 
and  finishing,  being  almost  entirely  soluble  in  boiling  water, 
whilst  the  Universal  Gums  dissolve  even  in  cold  water. 
They  have  less  colour  than  roasted  wheat-starch  and 
leiocome  (British  gums),  which  they  to  some  extent 
resemble. 

Used  for  thickening  colours,  3  to  4  lb.  per  gallon  is 
sufficient.  The  Universal  Gums  X'os.  1  and  2  do  not  stiffen 
the  cloth  even  with  acetate  of  chrome  mordants,  and  the 
shades  got  are  as  deep  as  and  clearer  than  with  roasted 
starch.  The  "  Raw  Gum  "  gives  colours  as  clear  as  the  pre- 
ceding, but  deeper  in  tone,  and  it  stiffens  the  cloth  a  little. 

The  following  table  shows  the  physical  and  chemical 
properlies  of  the  six  samples  examined: — 


Bran  I. 


r.itic.r.     Actionem      i„,;„n  nt   I    Action  of 
Appearance.  I        with  Fchline      _ActlffW         Boiling 


Iodine. 


Solution.    Cold  Water.      Water. 


Appearance 

of  Solution 
at  once. 


Raw  starch  Like  inferior 
poiato- 

greyisn. 


Soluli'e 
starch. 


Pure  blue 


Like  very       Pure  Hue 
starch.       tint-  potato- 
starch. 


Like 
ordinary 

starch, 
slightly 
amber- 


Pure  blue 


None 


Insoluble 


Insoluble 


Insoluble 


Appearand  '  Appearance 
of  Solution   of  Solution 

after  after 

24  Hours.     9o  Hours. 


Colour  of 
Solution. 


Remarks. 


Without 
change. 


Very  thick  Greyish, 

anil  starchy  dirty,  and 

with  20  per  slightly 

cent.  viscous. 

Very  thick    Very  white, 
anil  starchy,        very 

-  viscous. 


I  i    I    insistency    Thickens 

starchy,      resembling   somewhat, 
that 
wheat- 
starch. 


Loses  some  \  Loses  some 

of  its  of  its 

thickness,     thickness. 


Without 

change. 


Without 
change. 


Very 
slightly 
amber- 

C  .loured, 
almost 
white. 


This  is  the 

raw  material 

of  all  the 

brands. 

Slisrht 
smell  of 

hypo- 
chlorite. 
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with      i 
I  idino. 


Blue,  with 

L'lll'  1     "I'll   Of 


1'n 
Gum  \ 


room  i 
transparent 

:iinl 
yellow  ish. 


last 


\ 


IVIil,,,.- 

Sulution. 


Strongly 
reduciug. 


I 


letlon  of 
Oold  Water 


\ 


Turhiil        Dissolve! 

solution      completely 
with 
i  i 1 ..  i-  cent.  20  percent, 
substance.    BuOstauce. 


Solution 

aim  rat 

complete. 


complete 
than  tin' 


As  above 


Ippearai 

.,!  Solllti 

..I  ,.,,,-  . 


Gum 
ai  il 
transparent 

•J  t  pel 
substance. 

thin 
with 
20  pel 

unce, 


Solution 

s what 

less 

than  ill 
above. 


Like  tho 


insoluble 
deposit. 


Slight 
deposit. 


Hardly 


changed. 


1 
albumen 


n 

fer 

adtlil 


Contains  a 
ferment. 


' 


— \Y.  E.  K. 


PATENTS. 

Improvements    relating    to  the   Manufacture  of    SolubU 
h.     11.11.  Lake,  I. on. Ion.     From  W.  Angele, Berlin, 
Germany.     Bog.   Pat.  5617,  March  IS,  1893. 

SoLCBtE  Btarofa  baa  heretofore  been  made  by  Lintner's 
method,  which  consists  in  subjecting  il  to  th- action  of  "•."> 
at  hydrochloric  acid  at  the  ordinary  temperature  for 
days,  or  to  that  of  15  per  cent,  sulphuric  acid  at  a 
moderate  temperature.  The  process  which  the  patentee  claima 
is  exemplified  as  follows  : — Dry  starch  is  intimately  mixed 
with  sufficient  dilute  hydrochloric  acid  so  lhat  the  mixture 
contains  about  0'5 — l  part  of  anhydrous  acid  to  100  (nuts 
of  dry  starch.  This  quantity  of  acid  is  diluted  with  as  much 
water  as  is  required  to  make  a  stiff  paste  of  such  consistency 
that  it  may  be  stirred.  For  example,  1,000  kilos,  of  dry 
starch  are  mixed  with  1,000  litres  of  water,  to  which  mixture 
2i> — -to  kilos,  of  25  per  cent,  hydrochloric  acid  is  added. 
The  mixture  is  placed  in  a  drying  room  i  n  hurdles,  where  il 
is  allowed  to  dry  at  a  temperature  of  about  20  — 40°  C. 
The  drying  is  continue  I  until  a  sample  completely  dissolves, 
without  gelatinisation,  in  hot  water;  the  time  required  for 
this  is  generally  about  IS  hours.  The  required  time  depends 
in  a  certain  degree  on  the  perfection  of  the  drying  plant, 
aud  may  he  considerably  reduced  by  first  extracting  a 
portion  of  the  water  by  the  aid  of  a  centrifugal  machine,  in 
the  latter  case,  however,  the  mixture  must  originally  contain 
5 — lo  kilos,  of  acid  for  every  100  kilos,  of  starch,  so  that, 
alter  spinning,  it  may  contain  the  requisite  quantity  (as 
above)  of  acid.  The  action  of  the  centrifugal  machine  causes 
a  very  intimate  penetration  of  the  acid  into  the  starch.  The 
acid  is  then  got  rid  of  by  washing  with  cold  water  and  with 
dilute  solutions  of  alkaline  carbonates,  after  which  the 
product  is  spun  in  a  centrifugal  machine  and  dried  in  the 
usual  manner.  The  process  may  also  be  carried  out  witli 
hydrochloric,  nitric,  sulphuric,  phosphoric,  oxalic,  lactic, 
acetic,  and  other  liquid  or  volatile  acids.— A.  R.  I.. 


Improvements  in  the  Continuous  Refining  or  Bleaching  of 
Sugar,  and    in    Machines    employed  for    this    Purpose. 
1..  !•:.  A.  Prangey.     Eng.  Pat.  76J5,  April  15,  1893. 
The  improvements  relate  to  machinery  for  carryiug  out  the 
scribed  in  another  specification  (see  this  Journal, 
1893,  7o2).     Several  layers  of  ma*secuite  are  deposited  one 
above  another,  and  successively  subjected  to  pressure.     The 
combination  of  an  endless  apron  conveyor  with  a  massecuite 
reservoir  containing  partitions  at  different  levels,  dividin"  it 
into  hoppers  which  debouch   at   different   levels  above  the 
apron,  or  (in  the  case  of  treating  sugar  in  powder  which  is 
more  or  less  dry)   with  a  series  of  V-shaped  hollow  trans- 
verse  partitions  at   different    levels   within    the    reservoir. 


Furthermore,  of  pressure  rollers  in  front  of  the  hop] 
supporting  rollers  below  the  apron  and  under  Hi.  pres 
rollers.— A.  U.  I.. 


Improvements  in  lite  Manufacture  of  Sugar.  II.  II.  Lake. 
From  I'.  II.  Yau  der  Weyde  and  O.  Lugo,  Xew  York. 
U.S.A.     Eng.  Pat.  136,  January  2.  18 

The    invention    consists    in    electrolysing    a   sugar   solution 
contained  in   a   shallow  tank,  aud   heated   to  about  21" 
by  electrodes  of  aluminium   and   carbon  connected   in 
usual  way  to  the  poles  of  an  electric  generator,  preferably  a 
constant    current    dynamo   machine.     The  E.M.F.  need  nol 
be   more  than  1 — 5  volts,  and  the  quantity  is  proportional 
to  the  surface  of  the  electrodes  in  contact  with  the  solution. 
The  anode   i>  thus  attacked,  producing  "  nascent  aluminium 
oxyhydrates,"  which  arc   said  lo  effect  the  defecation  and 
decolorising  of  the  liquor.     Although  the  " oxyhydrates 
aluminium  "   are    insoluble   in  sugar  solution,  they  combine 
with  certain  impurities  in  crude  sugar  liquor  and   pass  into 
solution  as   soluble  compounds.     To  completely  precipitate 
the  latter,  therefore,  the  patentees  add  a  soluble  phospl 
— preferably  in  the  form  of  bone   ash,  bone  black,  or  spent 
bone  black  treated  with  sulphuric  acid. — A.  11.  L. 


XVII.-BREWINa,  WINES.  SPIRITS,  Etc. 

Lac-lined  Casks.     Bohmiseher  Bierbrauer,  1894,  Xo.  2. 

A  BKKWKE  attributes  disastrous  results  obtained  in  a 
brewery  to  the  employment  of  lac  lined  casks.  The  lac  had 
become  porous,  and  teemed  with  wild  yeasts  and  other 
organisms.  He  strongly  advises  the  employment  of  pitch 
rather  than  lac. — A.  K.  II. 


The  Production  of  Saccharose    (Cane   Sugar)   durinu    the 
Germination    of    Barley.     L.     I.indct.     i  0 
1893,117,  668— «70. 
The  author  has  examined  samples  of  barley  dm 
stages   of    germination,    aid    fiuds    that  the 
graduallv  increases   win'  :h   diminish 

hat  the  former  is   produced  at   the   expense  of  the 
latter.— A.  K.  M. 
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!  .' "  ■        r-making. 

\    r.i;-'1  .     Comptes  rend.  1893. 117,  76 5 

The   author   has   studied   the   variety  Amere   of   SurviJIe 

daring   the   various   phases  of  its  development   from   the 

the  decomposition  of  the  fruit.     He  divide*  the 

investigation  over  four  periods,  thus: — (1)  Period  of  forma- 


tion and  development,  June  to  September;  (2)  Period  of 
maturity  on  the  tree,  October  to  mid-November;  (i>)  Period 
of  ripening   in   store-boose,  November  to    b'ebruary;   v4> 

Further  period,  March  to  July.     The  results  of  his  analyses 

are  tabulated  as  follows  ;  — 


Minimum. 


num. 





Invei '  - 




Tannin 

Pectin,  albuminoids,  .vi . . . . 
Total  acidity  as  inn1 

le  tissue 

Total  ash 


74'figruQS.  fruit rott  n,  June, end 
1  peritnents. 

■:11s..  June,  end  of 
m.  nts. 

i  grins.,  November,   during 

0*139  (trui.   fruit    rotten,  end  of 

experiments. 
0*444  gnu..  November 

■in.,  August 

-  rm.  for  most  month? 

-  ins.,  December 

0*451  ma,  January 


B2*21  grms.,  July,  end  of  experi- 
ments. 

14*89  Eims  .  July,  end  of  experi- 
ments. 

11*99  tn-ms.  during  storage  period 

1*70  grins..  November 


•ns  ,    July,  end  (  f 
2*20    grins.,   July,    end  of  experi- 
0*51  L'l-iii.  fruit  rotten,  June 

1S*07  grms.,  June,  end  <if  experi- 
ments. 

l"287  L-rms.,  June,  end  of  experi- 
ments. 


Variation. 


Varies  but  slightly. 

The  variation  in  the  sugars  is 
very  appreciable,  that  of  the 
saccharose  being  greatest. 


This    ill-defined 
very  variable. 
Very  variable. 

Slightly  variable. 

Rather  variable. 

Very  variable. 


principle  is. 


■A.  K.  M. 


Influence  of  Carbon  Dioxide  on  the  Growth  and  Life  of 
Fermentation' Organisms.  Jahresb.  d.  Konigl.  Lehranst. 
f.  Obst.  u.  WVmbau,  zu  Geisenheim. 

It  is  found,  that  both  Saccharomyces  eUipsoideus  and  S.  api- 
culatus  are  considerably  retarded  in  their  growth  by  carbon 
dioxide,  and  the  latter  species  to  a  greater  degree  than  the 
true  wine  yi  5.     lipsotdeits').     The  mould-fungi  Penieil- 

liutn  glaucum,  Mueor  racemostts,  and  OemaHum  pullulans,  on 
the  other  hand,  are  not  mi  rely  retarded  in  their  growth,  but 
soon  perish  in  an  atmosphere  of  carbonic  acid  gas,  whilst 
2lfyco<zef*fna,theaceticierment  and  Torula  species  can,  under 
the  same  conditions,  live  for  months,  although  unable  to 
bud. 

By  means  of  a  rapid  fermentation,  therefore,  wine  can  be 
protected  from  the  action  of  the  moulds  and  S.  apiculatus, 
but  in  order  to  protect  it  from  Mycoderma,  Bacterium  aceti, 
and  Torula  it    i-  |  that  as   much  as  possible  of  its 

carbonic  acid  be  retained  in  the  wine  luring  the  whole 
period  of  it-  storage.  It  is  not,  however,  advisable  to  employ 
artificial  carbon  dioxide  to  increase  the  stability  of  wine,  as 
the  latter  then  acquires  a  peculiar  taste,  and,  ou  coming  into 
contact  with  the  air,  also  an  objectionable  brown  colour 

—A.  K.  M. 


acid — to  the  juice  of  white  gTapes,  the  author  finds  that 
small  quantities  of  calcium  sulphite  are  without  effect  on 
the  fermentation,  whilst  quantities  sufficiently  large  to 
produce  a  retarding  effect,  would  prejudice  the  character  of 
the  wine.  Potassium  bisulphite  has  a  more  strongly  retard- 
ing, and  hence  regulative  effect. — J.  G.  \V. 


The  Action  of  Calcium  Sulphite  and  of   Potassium  Bisul- 
phite on  Alcoholic  Fermentation.     F.  Ravizza.     Le  Staz. 
Sperim.  Agr.  Hal.  24,  181-3,  593. 
From  experiments   made  with   artificial  must,  prepared  by 
adding  invert  sugar  solution — inverted  by  means  of  tartaric 


Studies  on  Yeast.     H.  Elion.     Cent,  fur  Bakt.  und  Parasit. 
1893,53;  Zeits.  1'iir  Spiritusind.  17,  1894,  11. 

The  amount  of  carbon  dioxide  evolved  when  yeast  acts  on 
sugar  solutions  under  certain  conditions  varies  with  the 
variety  of  yeast  used,  ami  may  be  made  use  of  to  distinguish 
these  varieties.  The  author  employs  the  determination  of 
the  amount  produced  of  this  gas  to  calculate  out  two 
constants  for  the  yeast,  viz..  the  fermentative  power  and 
the  fermentative  i  nergy ;  the  fermentative  power  being 
defined  as  the  total  amount  of  sugar  a  given  amount  of 
yeast  is  able  t>  ferment,  while  the  fermentative  energy  is 
the  amount  fermented  by  a  given  quantity  of  yeast  in  a 
given  time. 

The  carbon  dioxide  was  determined  by  the  volumetric 
method,  taking,  however,  the  precaution  to  expel  the 
contained  in  the  fermented  liquid  at  the  close  of  the 
experiment,  as  the  author  finds,  contrary  to  Hayduek, 
that  the  amount  retained  in  solution  at  any  time  while 
fermentation  is  proceeding  may  vary. 

The  following  are  some  of   the  results  obtained  by  the 
author  :  — 


Variety  oj 

ijuantity  ol 

Ye:  -I. 

nineoi 

Fermentation. 

~ 

Water. 

rature. 

,  0 

evolved. 

.     II 

Grms. 

2*5 

2'5 
5*0 

Hours. 

2 

2 
■2 

2 

10 
10 
10 

10 

1U0 
10(1 

100 

35 
30 
30 

18 

1  .-. 
328 

330 

Top  yeast,  impure  . 

5*0 

i71 

The  presence  of  phosphates  largely  increases  the  fermen- 
tative •  di  rgy,  but  different  yeasts  are  influenced  to  a 
different  extent.  The  fermentative  energies  of  different 
varieties  of  yeast  show  still  more  variation  when  determined 
at  varying  temperatures. 


The  fermentative  energy  of  a  yeast  is  no  guide  to  its 
value  lor  baking  purposes,  and  the  ;  uthor  finds  that, 
contrary  to  the  opinion  of  many,  the  presence  of  bacteria  is 
not  essential  to  a  good  baking  yeast.  He  emphasises  the 
importance  of  the  fact  that  some  yeasts  have  a  very  great 
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raturea, 
mi, I  ii,  iesc    .11.   vnrielies  whioh  ere  undesirable 

lor  brewing  purposes,  bul  which  ronj  t"-  mosl  suitable  tor 
the  baki  r\  » t Ii i ^  JouroHl,  l-  i   « '•■  Vf. 

i      tain    Chemical   Conditions  on    the 
i  i ,  .1    i  iir,. m.    <  omptes  rend, 

i: .  561. 

'I'm  ,  \| tents  described  lend  the  author  to  the  following 

conclusions:     I.  Thai    when   ycasi    is   cultivated    in    worl 

ing per  lin.  ammonium  fluoride, 

ii-  power  ol  reproduction  is  sensibly  weakened,  bul  thai  the 

l   species  are  affected   in   varying  degrees.     2.  Thai 

a  won  containing  200  -800  mgrms.  "f  fluoride  p<  r  litre   can 

In  employed  for  the  cultivation  of  all  beer-yeasts  without 

distinction  of  race,  and  with  the  same  success,  if  they  have 

previously  become  accustomed  to  the  presence  of  fluoride. 

S.  That  yeasts  whioh  have  been  cultivated  in  the  presence 

lually    increasing   quantities   of   fluoride   inquire   a 

increased  fermentative  activity— ten  times  greater 

than    before    treatmeul  —  and    exhibit    properties     which 

have  hitherto  regarded  us  belonging  exclusively 

V.  K.  M. 


Tkt  Kilning  of  Malt  in  Relation  to  the  Colour  of  the 
U  i.  h.  Cemy.  Oesterr.  Brauer-  und  Hopfen- 
Zeitnng,  1894,  No.  I. 

Experiments  conducted  by  the  author  Bhow  that  the 
germs  of  an  nndergrown  and  of  a  normally  grown  malt 
were  darker  than  in  the  case  of  an  overgrown  malt,  although 
the  conditions  of  kilning  were  identical.  The  colours  of 
the  worts,  however,  were  the  reverse,  the  malt  with  the 
long  plumule  giving  the  darker  wort.  Consequently,  to 
produce  equal  results  as  regards  colour,  the  nndergrown 
malts  require  more  kilning  than  overgrown  malts.  In 
explanation  of  the  above  results,  the  author  further  expresses 
ion  that  the  colouring  mailer  of  malt  is  formed  in 
the  radicle,  and  on  further  growth  becomes  subsequently 
!  to  the  plumule. — A.  K.  M. 


•'i    Transformation.     W.  L.  Hiepe. 
Country  Brewers'  Gazette,   1893,   Xo.    ::tl  -.     1894, 
\   ■  135. 

/  t  icith   Isomaltose. — Isomalto-e   was   prepared 

by  l.intner's  method,  and  its  fermentability  was  tested  with 

BStS  and  with  the  following  results  :  --- 


Type  of  Yeast. 

Percentage  of 
u  Fermented. 

LU'l 

">7 '  1 

11 

Ill 

431 
(  PO 

11 

The  exact  conditions  as  regards  time  and  temperature  are 
not  stated. 

Examination  of  Commercial  Amyloins. — The  author  has 
examined  the   two  products  known  as   A  and   IS,  and   his 

Its  lead  him  to  the  following  conclusions  :—( 1.)  The 
commercial  amyloins  are  partly  fermentable  by  nearly  all 
species  of  yeast.     (2.)    Diastase   produces   an   increase  of 


redui  tii,  r 

with  an  in. 

or   by   diastase  and   yeasl    together,   thej    an    practically 

1 pleti  Ij    1. 1  in,  hi  ibli       i  i  i    I  he  phenyl    hydi 

shows   thi  of  glucose,  maltose,  and  iaomall 

(5.)  The   fractional    precipitation    gives   no    homogeneous 
pr,  ci|  itati  i  in   and  isomallosi        •       I  hey 

a   mixture  of  glucose,  maltose,  iso- 
ise,  and  dextrin ;  the  lattei  being  ontirelj  bydrated  by 
diastase  and  having  a  distinel  reducing  power. 
The    result  \    indicated    the 

isition  : — 

2*85 



I  si  imaltose 

Dextrin 

Other  matters 2*11 

ll.llll 

The  author  has  cooducteda  large  number  of  experiments 
on  the  fermentability  of  the  various  constituents  of  the 
"amyloins"  by  different  species  of  yeast.  The  following 
results  taken  from  an  elaborate  table  refer  to  the  percentage 

i  in,  nted  by  the  dilT,  i,  nt  \.  asts  i 

I  tent. 

I  ■  i  i  2  ■■   r,:|  ■ .". 

,.  .,  ..  60 18-fl 

si WO 

2.V, 0"9 

:ik 

„  ..        (High  fermentation  type)..  I 

Pastorianus  I B7"9 

II 1VJ 

111 

elli               i    ii  ■  i 

II 49"2 

exiguus  -  ; 

apiculatus 3*2 

The  figures  representing  the  dextrin  and  which  are  given 
in  the  complete  table  are  remarkably  constant  and  indicate 
that  this  carbohydrate  is  absolutely  unfermentable  and  that 
the  wild  yeasts  possess  no  diastatic  action. 

The  "amyloin  A"  has  alio  been  submitted  to  an 
elaborate  process  of  fractional  precipitation  by  alcohol  and 
the  author  rinds  it  to  contain  dextrose,  maltose,  isomaltose 
and  dextrin,  whilst  no  substance  having  the  properties  of  a 
malto-dextrin  could  be  detected. — A.  K.  M. 


An    Apparatus  for    Pasteurising    Beer.       E.    YVindeck. 
Petit  journal  du  Brasseur,  18D3,  Xo.  13. 

Tin-  apparatus  consists  of  a  cylinder  capable  of  with- 
standing a  pressure  of  ten  atmospheres,  and  containing  a 
coil  the  ends  of  which  pass  through  the  ends  of  the  cylinder. 
The  coil  can  be  rotated  at  the  rate  of  about  30  revolutions 
in  the  minute  thereby  bringing  the  beer  into  a  moderate 
degree  of  motion.  Hot  water  is  tir.-t  passed  through  the 
-  as  to  raise  the  temperature  of  the  beer  as  quickly  as 
possible  to  the  desired  pasteurising  temperature  ;  this  is 
followed  by  spring  water  to  effect  a  rapid  and  uniform 
cooling  and'  finally  by  cold  water  from  the  ice-machine  in 
order  to  attain  a  really  low  temperature.  Beer  treated  in 
this   manner  does  not  lose  its  carb  'as  and  does 

not  acquire  the  pasteurising  taste. — A.  K.  M. 


The  Evolution  of  Carbon  Dioxide  and  Hydrogen  Sulphide 

in    BnHimi    Beer,   H'ippti!  and   Unhopped    Wort   and 

Hops.     Ebon.  Kec.  des  Tr.iv.  (him.  des  Pays-Bas,   1893, 

12,  255. 

Thk    author    has    found    that    small    quantities    of  carbon 

dioxide  and  hydrogen  sulphide  are  evolved  when  beer  and 

1,  pped  or  unhoppi  1  won  are  boiled       I  »n  of  a 

volatile  sulphur  compoul  A  !l  water  had 

been   previously  observed   bj   Prior.     The  author  has  made 

experiments  to  determine  the  effect  of  these  decompositions 

on  the  accuracy  of  determinations  of  the  carbonic  acid  in 


-  - 
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He  obtained  beei  free  from  carbonic  acid  by  heating 
it  to  89°  under  diminished  pressure  and  pissing  a  current 
of  :iir  through  it  for  two  hours.  On  subsequently  boiling 
•.he  b.-  r  for  various  lengths  of  time,  it  was  found  that  the 
evolution  of  carbonic  acid  was  greatest  at  the  beginning  of 
the  boiling  process,  but  the  amount  is  not  sufficient  to 
v  affect  the  determination  of  the  carbonic  acid  in 
beer,  if  "the  boiling  be  not  carried  on  too  long. 

Experiments  with  wort  gave  similar  results.  200  cc.  of  a 
wort  containing  1 1  ••">  per  ci  nt.  extract  yielded  5-3  mgrivis.  of 
carbonic  acid  when  boiled  for  an  hour  and  a  half. — A.  K.  M. 


Production   of  Cocoanut-  and  Rice  Beer.     A.   Calmette. 

La  Biere,  No.  1,  1894. 
The  author  discusses  the  manufacture  of  beer  in  hot 
countrie:>  and  treats  especially  of  the  conditions  prevailing 
in  Java,  Tonquin.  aud  Saigon.  After  describing  the 
primitive  methods  adopted  and  the  unsatisfactory  results 
obtained,  he  points  out  the  difficulty  of  obtaining  worts 
containing  a  sufficiency  of  saccharine  matter,  the  employ- 
ment of  barley-malt  being  out  of  the  question  owing  to  its 
high  price.  On  the  other  hand,  the  employment  of  koji  or 
Chinese  yeast  for  saccharifying  the  rice  is  unsatisfactory, 
owing  to  the  difficulty  with  which  the  wort  is  clarified 
and  on  account  of  the  musty  taste  which  the  product 
acquires. 

The  author  finds  that  a  good  beer  may  be  obtained  from 
cocoanut  milk  which  contains  9  to  13  per  cent,  of  ferment- 
able sugar.  He  adds  cane-sugar,  boils  for  an  hour  and  a 
half  with  hops  (800  grms.  to  the  hectolitre),  filters  and 
ferments  with  pale  ale  yeast.  A  beer  of  excellent  quality 
is  obtained,  containing  3-4  per  cent,  alcohol  and  31  per 
cent,  extract. — A.  K.  M. 


:onditions brings  about  laevolactic  fermentations  of 
the  hexoses,  dextrose,  mannose  and  galactose  and  al>o  of 
manuitol.  but  an  inactive  lactic  fermentation  of  the  methyl- 
<e  rhamnose  (isodulcite). 

The  products  of  the  fermentation  of  dextrose,  mannitol 
and  rhamnose  have  been  quantitative  ly  determined  :  9 
molecules  of  dextrose  are  found  to  _\  ield  two  molecules  of 
alcohol,  one  of  succinic  acid,  seven  to  eight  of  hevolactic 
acid,  the  smaller  molecular  proportions  of  formic  aud  acetic 
acids. 

Mannitol  yields  the  same  products,  but  in  different 
proportions,  there  being  a  greater  yield  of  alcohol  and 
slightly  gri  ater  yield  of  laevolactic  acid. 

Neither  alcohol  nor  formic  acid  was  found  among  the 
products  of  the  fermentation  of  rhamnose  ;  nine  molecules 
of  this  sugar  afforded  approximately  five  molecules  of 
acetic  acid  and  four  molecules  of  optically  inactive  lactic 
acid. 

The  action  of  the  organism  as  a  UcvoUctic  ferment  of 
dextrose,  was  found  to  be  unchanged  after  cultivating  the 
parent  cells  in  fluids  containing  rhamnose,  iuactive  acid 
beins  formed. 

The  organism  which  is  referred  to  as  a  laevolactic  ferment 
from  its  action  upon  the  typical  sugar  dextrose  belongs  to 
the  class  of  ascobacteria,  and  can  develop  so  as  to  produce 
two  forms  of  growth,  widely  differing  in  macroscopic 
appearance — one  in  which  rods  and  cocci  predominate,  a 
second  in  which  the  organism  propagates  as  an  asco- 
bacterinm. 


Augmentation    of  the   Fermentable    Capacity  of  Molasses. 

F.  Greger."  Sucr.  Indigene,  1893,  42,  651—652. 
This  process  has  been  patented  in  Germany  and  France. 
Maercker  and  Meale  have  recognised  that  molasses  which 
ferment  with  difficulty  contain  volatile  acids  which  exerl.  a 
toxic  action  on  the  yeast,  and  they  proposed  to  boil  the 
molasses  for  a  certain  time  with  an  excess  of  sulphuric 
acid,  in  order  to  expel  these  volatile  organic  acids. 
Czeczetha  has  constructed  an  apparatus  for  this  purpose. 
The  patentees'  experiments  show,  however,  that  it  is 
necessary  to  heat  the  molasses  with  a  known  excess  of 
sulphuric  acid  at  £<>° — 75"  C.  aud  subsequently  to  filter 
the  thus  sterilised  liquid.  By  this  filtration,  which  is 
carried  out  with  either  the  concentrated  or  diluted  molasses, 
the  substances  harmful  to  the  yeast  are  eliminated,  and  the 
process  secures  the  following  advantages : — A  better  fer- 
mentation, purer  alcohol,  increased  yield,  and  a  great 
economy  in  yeast.  The  yield  of  alcohol  is  increased  when 
molasses,  which  ferment  readily  by  the  ordinary  mode  of 
procedure,  are  treated  by  this  process. — A.  I?.  L. 


Estimation    of  Succinic   Acid  formed   in    Fermentations. 
A.  Uau.     Archiv.  f.  Hygiene,  14,  22o. 

See  under  XXIII.,  paye  2S7. 


The  Determination  of  Malic  Acid  in  Wines,  Src. 
C.  Micko.  Zeits.  d.  Allgemeinen  Qsterr.  Apothcker- 
Ver.  30,  289. 

See  under  XXIII.,  page  286. 


The    Fermentation   of  Dextrose,  Rhamnose,  and  Mannitol 
by  Lsevolactic  Ferment.    George  Tate.    Proc.Chem.Soc. 

.  203. 

In  studying  the  micro-organisms  that  attack  ripe  pears,  the 
author  has  had  occasion  to  isolate  an  organism  that   under 


PATENTS. 


An  Improvement  relating  to  the  Process  of  Malting  drain. 
A.  Blake,  Newport,  Mon.    Eug.  Pat.  228,  January  5,  1893. 

Lime  water,  or  lime  and  water,  is   used  instead  of  ordinary 
water  for  steepiug  and  sprinkling  purposes. — J.  G.  \V. 


Improvements  in  the  Manufacture  of  Yeast.     F.  M.  I'olsky, 

Paris.     Eug.  Pat.'  1887,  January  27, 1893. 
Rice  flour   is  mixed  with  double   its   weight  of  water   at 
70° —  75°  C  containing  6  grms.  of  calcium  acid  phosphate 
per  kilo,  of  rice,  and  allowed  to  stand.     Green  barley  malt, 
or   a    mixture    of  green  barley  and  wheat   malts,  is  then 

i  added,  ami  the  mixture  again  allowed  to  stand.  Water  at 
a  temperature  of  90c  —  95  C.  is  next  aided,  until  the  tem- 
perature of  the  mixture  reaches  62  — 65°,  aud  the  resulting 
liquid  is  transferred  to  a  vessel  divided  into  several 
compartments.  After  cooling  to  uot  lower  than  30° — 32  C. 
least  is  now  added,  and  subsequently  and  successively 
solutions  of  tartaric  acid  and  potassium  bicarbonate 
in  several  portions.     Another  lot  of  wort   is  then  added, 

(  and  finally  ammonium  carbonate  or  chloride.  Fermen- 
tation is  allowed  to  continue   for   six  or  eight  hours,   aud 

'   the  yeast    removed.      It   is    claimed  that  conducting   the 
fermentation  in  a   vessel  ilivided  into  several  compartments 
allows   a  large  quantity  of  material  to  be  dealt  with,  but 
yields  better  results  than  fermenting  a  large  bulk  at  once. 
—J.  G.  W. 

Improvements  in  the  Treatment  of  Rice  or  other  drain  for 
the  Production  therefrom  of  a  Material  suitable  for  use 
in  Brewing,  or  for  other  Purposes.  F.  E.  V.  Haines, 
London.     Eug.  Pat.  4981,  March  7,  1893. 

Rice  or  other  grain  is  digested  with  water  containing  lactic 
or  sulphuric  acid  for  half  an  hour  at  a  temperature  equiva- 
lent to  50  lb.  steam  pressure,  in  the  proportions  of  one  part 
of  grain  to  seven  parts  of  water  containing  0-5  per  cent, 
of  lactic  acid  or  0'05  per  cent,  of  strong  sulphuric  acid 
(sp.  gr.  1840).  The  digestion  is  stopped  as  soon  as  the 
product  gives  a  reddish-brown  colouration  with  iodine. 
The  resulting  solution  is  neutralised  with  milk  of  lime, 
filtered,  concentrated,  and  applied  to  the  surface  of  a 
steam-heated  cylinder,  upon  which  it  is  kept  in  a  layer  of 
equal  thickness  by  means  of  cooled  rollers.  The  dried 
product  is  then  scraped  oft  by  means  of  spring  steel 
scrapers.     It   is  claimed  that  complete  conversion  of    the 
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if  iti.-  groin  into  dextrin  in  effected  bj  thii  method 
un.ltli.it  the  product  emn  bo  roduoed  to  powder.and  will 
remain  .lr\  under  ordinary  atmoapb  lions. 


ting  to  the  Clarification  of  Beer.     II. 

II.    Lake,   London.      From    K.    Mflller,    Kehl,    Baden. 

Bng,  Pal   5870,  March  I-.  I 

'I'min  >tri|w  of  aluminium  i  i  anj  convenient  si/.-  ate  placed 

in  tin-  (tore  cask*,  instead  "I  chips  of  wood,  to  keep  the 

ut  lit  the  bottom.     J.  G.  V 


Improvements  in  Apparatus  for  Cooling  and  Evaporating 

Liquids  such  as  are  used  »<  Breweries  and  Distilleries, 

and  inr  such  like  Purposes.     II.  .1.  Worssam,   London. 

Pat.  SS16,  March  24,  1893. 

Tin    apparatus  described  in  this  specification  only  differs 

ham  tli.'  vertical  refrigerator  in  general  use  in  breweries, 

in  that  there  an-  two  supply  standards  at  each  end,  the  pair 

on    one  side  of   the  refrigerator  being  connected  by   the 

usual  thin  flattened  tubes,  as  i-  tin'  pair  on  the  other  side. 

The   two  pairs  ol  standards  and  their  attached  tubes  can 

be  taken  apart  for  cleansing  purposes,  an. I  are  ><>  arranged 

.,  ir  tubes  occupy  alternate  positions,  so  that  when 

placed  together   they   form  a,    single,  continuous,   vertical 

"f  tubes. — J.  G.  W. 


The  Infiuenct  of  Mineral  Antiseptics  on  the  Luetic  Fer- 
mentation. A.  Chassevaut  and  C.  Bichet.  Comptes 
rend.  189:!.  117,  673-675. 

In  this  paper  the  authors  distinguish  between  the  amount 
of  an  antiseptic  required  t.i  check  the  multiplication  of  the 
ferment — 1.>  which  action  they  apply  the  term  antigenctic — 
and  that  required  to  arrest  its  functional  activity—  anti- 
biotic. They  have  experimented  with  the  salts  of  a  number 
of  metals,  and  their  results  are  given  in  the  following 
table : — 


netic      Antibiotic. 


Magnesium 

Lithium  . . . 
Calcium.  .. 
Strontium  . 


0-5 
0-25 
015 
O'ISB 


1-5 
0*5 
0-4 
0-25 




Barium 

Aluminium 

Manganese 0*0061 

Iron 

!.•:•! 





im 

urn  0*00029 

v 

Nickel 0*000125 



ii- i  :. 


XVIII— CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)— CHEMISTBT  OF  FOODS. 

The  Temperature  of  Bread  during   Baking.     A.   Girard. 
Comptes  rend.  1893,117,  584. 

Toi  author  states  that  101'  C.  is  the  normal  temperature  of 
bread  during  baking  and  not  merely  the  temperature  some- 
times attained,  as  was  inadvertently  stated  in  a  recent  note. 
(See  llalland.  this  Journal.  1894,  55.)— A.  K.  M. 
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-A.  K.  .\f. 

Milk,  Shim  Milk,  ami  11  hey  :  a  Study  of  tht  ir  <  'ompara- 
tire  Composition  and  Sprei/ie  Gravity.  C.  B.  Cochran. 
J.  Amer.  (hem.  Soc.  1893,15,  347-^351. 

Richmond  calculates  that  each  grm.  of  albuminoids  in 
100  cc.  of  milk  raises  the  sp.gr.  2*57  (sic),  or  that  the 
density  of  albuminoid  in  milk  is  1*346.  Dupro  shows  that 
1  per  cent,  of  casein  raises  the  specific  gravity  of  milk 
2-.i.i  |  or  that  the  density  of  casein  in  solution  is  1  "34 ; 
Hehner  gives  1*310C  for  the  last-mentioned  value. 

The  author  has  determined  the  total  solids,  fat,  solids  not 
fat,  and  specific  gravity  of  a  number  of  samples  of  skim 
milk,  and  has  coagulated  each  sample  with  acetic  acid  or 
rennet  at  the  temperature  of  a  water  bath.  The  total 
solids  and  specific  gravity  of  the  clear  whey  were  ascer- 
tained and  the  difference  between  the  total  solids  of  the 
whey  and  the  solids  not  fat  of  the  skim  milk  was  taken  to 
represent  the  casein  removed.  The  difference  between  the 
specific  gravity  of  the  skim  milk  and  the  whey,  divided  by 
the  percentage  of  casein  remove.!,  represents  the  loss  of 
fie  gravity  due  to  removal  of  1  per  cent,  of  casein. 
"  The  density  of  the  case'n  in  solution  is  found  by  the 
formula  D — D1  =  t—  ;  1)  =  specitie  gravity  of  whey  ;   I*1 

=  specific  gravity  of  skim  milk,  minus  all  fat  ;  x  =  effect 
of  1  per  cent,  of  curd  on  density." 

A  table  is  given  which  embodies  the  results  obtained  by 
this  method  ;  the  average  calculated  from  them  shows  that 
each  percentage  of  casein  removed  lowers  the  specific 
gravity  of  the  solution  2  72,  and  that  the  density  of  the 
casein  in  solution  is  1  -376. 

The  solids  coagulated  Ivy  rennet  and  freed  from  fat  were 
found  to  contain  1*08  per  cent,  of  ash.  When  coagulation 
is  properly  performed  under  similar  conditions,  the  specific 
gravity  and  total  solids  of  whey  of  pure  milk  will  vary 
within  Darrow  limits.  The  specific  gravity  averages  1 
and  does  net  exceed  1*0285;  the  total  solids  vary  between 
G-J  and  6-9  per  cent.  If  the  whey  he  reheated,  a  further 
coagulation  will  take  place,  and  the  specific  gravity  be 
deduced  to  1-028— 1*0266.  The  specific  gravity  of  the 
■whey  from  a  milk  which  had  been  allowed  to  decompose 
for  20  days  was  1*0255.  If  the  number  representing  the 
specific  gravity  of  the  whej  ab  ivi  1,000  be  divided  by  4-25, 
the   quotient  approximatelj  Is   the    percentage   of 

total  solids  in  the  whey. 

The  composition  of  whey  does  not  materially  differ 
whether  it  be  derived  from  the  original  milk,  the  cream,  or 
skim   milk.     Thus  a  knowledge  of  its  composition  may  be 


- 
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of  value  in  determining  :i  lulteration,  especially  when  the      serves  to  show  the  variation  of  the  composition  of  the  whey 
milk  is  in  a  churned  or  sour  condition.     The  following  table       in  samples  of  whole,  skimmed,  and  watered  milk  : — 


No.         Specific  Gravity.       Total  Solids. 


c  i  i    .   ,  r  .       Specific  Gravity 

B      ls,notFat  ..,  lR.y. 


Total  Solids  of 
Whey. 


1 

2 

1-0315 

3 

1-0273 

4 

1-0201 

5 

1-0318 

6 

l-osio 

7 

1-0312 

8 

1-0320 

9 

1-0329 

10 

1-0321 

11 

1-0329 

12 

1-0 :73 

11-32 

878 

.. 

A   partially  creamed  sample  of 

milk. 
Poor  milk. 

12-03 

8-55 

1-0870 

1  |-9fl 

7-50 

1-0230 

Watered  milk. 

12-05 

6-15 

1-0213 

Watered  cream. 

11-6S 

12-05 

949 
845 

1-0255 
1-0280 

5-89 
6-53 

Whej   separated  after  milk  had 
stooa  three  weeks. 

12-45 

8-55 

1 -(12711 

G-3". 

1290 

880 

1-0275 

047 

13-22 

9-02 

1-1)273 

6-42 

12 -9S 

8-83 

1-0283 

6-66 

1240 

8-90 

1-027  1 

G-35 

8-81 

8-71 

1-02-34 

5-50 

Watered  skim  milk. 

—A.  G.  B. 


The  Detection  of  Eosin  in  Coloured  Tomatoes.  K.  F. 
McKlroy  and  W.  D.  Bigelow.  J.  Amer.  Chem.  Soc. 
1893,4,  191. 

See  under  XXIII.,  page  284. 


added,  but  if  it  be  desired  to  increase  the  quantity  of  oily 
matter  oulv,  ground  roasted  pea-nuts  should  be  used. 

— L.  de  K. 


PATENTS. 


Improvements  :n  Ike  Preparation  of  Extracts  of  Tea  and 
and  in  Utilising  a  By-product  of  the  Pi 
-  instadt,  Churchfields.  Eng.  Pat.  GJ96,  March  29, 
1893. 
The  inventor  claims  as  chief  improvement  the  removal 
of  the  tannin  from  tea  or  coffee  extracts  by  addition  of 
milk,  and  separates  the  insoluble  tannin  compound  as  a 
compact  mass  from  the  associated  liquid  by  sterilising  in 
a  closed  vessel.  The  milk,  which  may  be  skimmed,  is 
added  in  suitable  proportion  to  the  extract,  preferably 
during  its  concentration.  The  bulk  of  the  tannate  of  casein 
readily  separates  in  clots,  which  are  afterwards  made  into 
a  eonfection  with  sugar,  or  otherwise  utilised.  The  pro- 
portion of  milk  is  about  8  oz.  to  the  extract  from  1  lb.  of  tea, 
but  the  inveDtor  does  not  confine  himself  to  this  proportion, 
as  it  naturally  varies  with  the  amount  of  tannin  which  it 
is  intended  to  remove.  When  treating  coffee  extracts  a 
considerable  reduction  is  made  in  the  proportion  of  milk. 

— L.  de  K. 


An    Improved   Preparation    of  Molted    Pulse  Food.     M. 

Watson,  London.  Eng.  Pat.  10,689,  May  31,  1893. 
The  invention  claims  the  manufacture  of  nutritious  digestible 
or  partly  digested  foods  from  cooked  leguminous  seed-  with 
malt,  or"  a  diastatic  product  from  the  same.  The  food  may 
be  further  improved  by  the  addition  of  oily  or  fatty 
leguminous  matter.  Pepsin,  sugar,  starchy  matters,  flavour- 
ings, essence",  or  alkali  bicarbonates  may  also  be  added, 
but  they  form  no  part  of  the  invention.  Egyptian  or  Indian 
lentils  are  decorticated,  soaked  for  12  hours  in  water,  and 
roasted  until  the  unpleisant  taste  is  removed  and  an 
appetising  flavour  is  obtained.  The  product  is  then  reduced 
to  a  flour"and  mixed  with  5—35  per  cent,  of  malted  barley 
or  oats.  If  it  is  desired  to  convert  most  of  the  starch,  the 
compound  mav  be  treated  with  warm  water  or  infusion  of 
nd  after  some  time  be  dried.  Finally,  half  a  per  cen'. 
of  either  sodium  or  p  >t.:>sium  bicarbonate  may  be  added. 
but  this  addition  is  not  always  desirable.  To  raise  the 
proportion  of  albuminoids,  ground  roasted  beans  may  be 


Improvements  in  and  in  Apparatus  for  the  ^Manufacture  of 
Margarine   and   Alimentary  Fat.     J.   Cordeweener  and 
A.  de  Kunwald,  France.     Eng.  Pat.  21,461,  December  19, 
1893. 
The  patentees  have  constructed  special  appliances  for  the 
purpose  of  carrying  out  the  process  resulting  from  the  com- 
bination  of  the  following  operations  iu  the  manufacture  of 
margarine  and  alimentary  fats  : — (a")  the  physical  uuion  by 
cold  of  the  constituent  elements  of  the  dry  nonhydrated 
fatty   matter;     (i)    the    hydration,    unification,    bleaching, 
and  odorification  in  the  cold  of  the  molecularly  united  fatty 
elements.     In  order  to  physically  unite  the  non-emulsified 
elements,  oleine,  margarine,  and  siearine,  constituting  the 
fatty  matters   of  various  origins,  these  matters   in  a  melted 
condition  are  placed  in  a  container,  from  which  they  flow  by 
gravitation  through   a   pipe  bent  upwards   at  the  base,  and 
terminating   in    a  rose  inside  a  vessel  containing  liquid  at  a 
low  temperature.     The  elements  of  the  melted  fatty  matter, 
oleine.  margarine,  and   stearine,  being  thus  rapidly  chilled, 
unite  molecularly  and  float   upwards   to  the  surface  of  the 
refrigerating    liqu-d.     The    congelation    may    be   obtained 
either  by  means  of  cooled  metallic  surfaces,  or  by  means  of 
liquids  or  gaseous  fluids.     The  congealed  fatty  matter  thus 
obtained   becomes,  on   standing,  a   translucent   product   of 
nacreous  aspect.     In  order  to  hydrate  and  bleach  this  trans- 
lucent product  it    is  warmed    to  20° — 22°  C.  by   showering 
(i  i  if  liquid  at  that  temperature,  and    is  then  transferred  to 
a   kind  of  churn  with  a  perforated  dasher.     The  semi-solid 
mass,  which  at  the  outset   was  yellow-  and   translucent,  is 
thus  caused  to  pass  through  the  perforations  of  the  dasher, 
and  becomes  thereby  transformed,  without  any  appreciable 
elevation  of   temperature,  into  a  whitish  matter  of  creamy 
appearance.     At  this  moment  cream  or  milk  is  added  for  the 
purpose   of   incorporating  in  the  mass  the  flavouring  and 
odorous    elements,   which,   by   the   action   of    the   dasher, 
become   intimately    infused     iuto    the    pores    of    the    fatty 
matter.     At  this  stage  the  product,  if  allowed  to  rest,  would 
me  brittle,  to  obviate  which  continued  kneading  is  re- 
quisite :  this,  however,  maybe  avoided  by  running  it  through 
a  pipe  into  another  churn  witb  perforated  dasher  containing 
enough  cold  water  lo  reduce  its  temperature  to  12° — 14J  C. 
when  the  dasher  is  worked  vigorously.     The  bottom  of  this 
churn   is  movable,  so  that  the  mass  of  factitious  butter  can 
be  allowed  to  drop  out  into  a  truck  with  perforated  bottom, 
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in  whioh   il  drains  withou 

kneaded   to  expel  superfluous  water,  and  then   ia  Baid   lo 
U\\  apparent  qualities  of  natural  butter. 

I     i:    \    u  . 


SANI1  Uti    CHKMISTKV    VND  W  \ TER 
PUKIFII    \  I  tON. 

Purifti  ill  urn  of  Wait  i      Villon      Revue  Chim.  Industrielle, 

:.  87 

1 111    removal   of  calcium    and   magnesium  sulphates  and 

mates  from  potable  and   industrial  waters,  is  generally 

ted  bj  the  addition  ti  austic  potash,  sodium 

onate,  or  barium  chloride.     This  method  is.  however, 

Dot  "nl  v  insufficient,  because  nramonium  sulphate  remains 

in  tlie  water,  bnt   it  necessitates  an  exact  estimation  of  the 

Is  nod  the  use  of  costly  apparatus. 

The  following  eleotrolytic  process  is  less  costlj  and  needs 

surveillance,  because  the  amount   of  the  necessary  re- 

its  producer)  bj  the  electric  current  is  always  e  ruivalent 

the  compounds   lo   be    precipitated;  do    trace   of   the 

..  nts  remains  in  the  water,    The  percentage  of  incrnsting 

stances-  the  im   and   calcium  salts   mentioned 

the  water,  is  determined  in  the  usual  manner,  and 

the  equivalent  quantity  of  sodium  nitrate  is  added,  the  water 

being  thereafter  submitted  to  the  action  of  an  electric  current. 

loyed.     Caustic  soda  separates  at 

the  negative  polo  and  nitric  acid  at  the  positive  polo,  which 

latter  must  be  renewed  from  time  to  time.     The  last-named 

acid  attacks  the  electrode,  forming  load  nitrate.     Calcium 

ami  magnesium  carbonates  and  sulphates  are  precipitated 

by  the  caustic  soda,  sodium  sulphate  and  carbonate  being 

formed;  the  sodium  carbonate  then  precipitates  the   load 

nitrate. 

About  250  litres  of  water  can  be  purified  in  an  hour  ;  and 
when  80  cubic  metres  of  water  are  dealt  with  daily,  the  cost 
is  not  more  than  .'i  centimes  per  cubic  metre.  The  precipi- 
tates settle  quickly,  thus  enabling  the  clear  water  to  be 
drawn  off. — A.  R.  L. 


PATENTS. 


Improvements   in  Filtering   Sewage.     B.  Rushford,  Alder- 
shot,    and    .1.   Edwards,    Aldershot.     Lug.    Pat 
March  If,. 

Tiik  inventors  claim  as  chief  improvement  a  filtering-bed 
layer  consisting  of  fine  slog  and  small  coal-dust  screenings 
m  equal  proportions  unwashed,  with  a  small  quantity  of 

sulphate  of  iron. 

The  crude  sewage  is  ],t  into  precipitating  tanks  and  there 
treated,  preferably  with  Gibb's  alumina.  The  sewage 
water  is  then   passed  through  layers  of  lai  .broken 

gravel,  shingle,   coarse   sand,  line   sand,   and   then   through 
filtering   bed.     Finally    it    passes   through   fine 
sharp  sand. 

casing  of  the  filter  may  be  made  of  any  impervious 
material.  The  filters  may  be  constructed  in  series.  A 
square  foot  of  surface  is  ca|  able  of  filtering  about  2..",iic> 
gallons  in  24  hours. — I.,  de  K. 


Improvements  in  Apparatus  I'm-  Softening  Water. 
C.  E.  Gittins.  Eng.  Pat,  8900,  Mm  :t',  1^93. 
A  ,  ins,-,,  vessel  containing  lime  is  fed  with  bard  water,  by 
a  branch  pipe  from  the  rising  main,  and  is  thoroughly  mixed 
with  the  lime  by  means  of  a  stirrer,  driven  by  a  water 
motor,  which  latter  is  preferably  actuated  by  the  incoming 
water.  The  softened  water  afterwards  flows  away  into 
the  store  cistem.  Cut-off  cocks  are  fitted  on  the  inflow  and 
outflow  pipes  to  disconnect  it  for  repairs,  and  suitable  filling 
and  cleaning  orifices  are  provided  on  the  mixing  v.  - 

— E.  G.  C. 


relating  to  M 

J" 

•  nut    III,'    I, 

Smiths,,,,.     Eng.  Pat.  "  1,08  .,  1.  . ,  ,,,>„ ,  ,    ! 

ling, 
drying,    and    di  of    town    refuse    bj 

i   in  the   ho;, pn   of  .1   sen 

■   whi  n  bj  the  Hner  and  useful  portions  an 
.  which  are  then  destroyed  in  a 

1 '"   usi  ful  1 11  is  conveye  I  1  1  and  dried  in  a  revolving 

cylii  di  1  ansed   to   travi  1    in   an   op|  1 

to   thai    from    11  hi  di  e    tin  .\  ftei    di  \  ing, 

the  material  is  passed  throngh  a  second  and  fim 

to  collect  those  portions  which  ari  j  manurial 

purposes. —  I,,  de  K. 


(C.)— DISINFECTANTS. 

PATENTS. 
Improvements  in  the  Manufacturi  •         otic  and  Disin- 

f<    '■"•'   Materials  for  Sanitary  Purposes.     C    R.  Alder 
Wright.  London.    Eng.  Pat  I960,  March  7. 
Tin    invent,.,--  claims  are:    I.  An   improved   process   for 

im-  monochloro-  or  bromonaphthalene  fairlj 
from  the  higher  halogen  derivatives.  II.  The  use  of  these 
compounds  as  antiseptic  or  germicide  materials.  III.  The 
manufacture  ol  disinfecting  fluids  by  dissolving  or  suspend- 
ing the  sai.l  compounds  in  a  solul  1  Boap,  or  in  an 
emulsion  of  rosin  oil  in  soap.  IV.  The  manufacture  ol 
sanitarj  soaps  bj  incorporating  the  naphthalene  derivatives 
with  ordinary  soap.  V.  The  manufacture  of  disinfecting 
powders  by  mixing  the  compounds  with  a  suitable  absorbent, 
such  as  sawdust,  plaster  of  Paris,  &c. 

Monochlorinated  naphthalene  is  prepared  bv  suspending 
naphthalene  in  water  contained  in  a  suitable  vessel  provided 
with   a  cooling  jacket  ami  an  efficient  agitator.     Chlorine, 

about  t',11  purls  for  every    100    puis   of  the   h Mlrocarbon,    is 

passed  through,  and  the  unaltered  naphthalene  is  removed 
from  the  semi-solid  mass  by  means  ,,f  a  current  of  steam. 
The  monochlorine  compound  is  left  as  an  oil)  liquid,  which 
may  be  directly  used.  The  broniinated  compound  is  pre- 
pared in  an  analogous  manner.  .Mixed  compounds  may  al-o 
be  produced. — I,,  de  K. 


Improvements  in  Vessels  for  Containing  Liquefied  Sulphur 
Dioxide  fur  Use  as  a  Disinfectant  ami  Vermin  De- 
stroyer, and  for  other  Medical  and  Sanitary   Purposes. 

V.  .Soy,  London.     Eng.  Pat.  12,270,  June  . 

Tin-:  inventor  claims  to  have  constructed  a  vessel  made  of 

-  or   other    suitable  material,    which    has   a    contracted 
.-,   through  which    it    is    tilled    with    liquefied    sulphur 

dioxide.      The  end  is  finally  sealed    in  the    flame  of  a  bli 
pipe. 

The  vessels   are  kept  in  a   suitable    box    to   prove]  I 
dental  breakage.     Wben  required  for  disinfecting  a   room. 
the  box  is  opened  and  the  tubes  are   struck  with  a  hammer 

-  to  break  the  glass.      The  room  must    then   be  at  once 
ind  the  door  sealed.     The  liquefied  acid  will  rapidly 

resume  its  gaseous  form  and  penetrate  into  every  crevice  of 
the  floor,  walls,  and  ceiling. — L.  de  K. 


Improvements  in  Disinfecting,  anil  Apparatus  for  that 
Purpose.  E.  Hermite,  London.  I '.  F.  Cooper.  London, 
and  E.  J.  Patterson.  London.  Eng.  Pat.  2i».-.'79,  Novem- 
ber 21,  1- 

Tin:  inventors  claim  as  chief  improvement  a  method  of 
rig  "  electrolysed  chloride  solution  " 
by  pipes  from  a  station  to  closets,  urinals,  and  drains.  The 
apparatus,  a  combination  of  a  dynamo  machine,  electrolyser, 
and  conductors,  with  suitable  pumps,  cisterns,  pipes,  cocks, 
minutely  described  and  drawn  in  the  original 
specification. 
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The  process  is  ea  rging  reservoirs    riih  sea 

r.  or,  if  this  is   not  available,  with  common  water  con- 

Bg40  kilos,  of  salt  and  .">  kilo?,  of  commercial  magnesium 

ride   per  1,080   litres.     The   liquid  is   now  electrolysed 

.  it  contains  about   2  grins,  of  free  chlorine  per  litre, 

when  it  is  diluted  with  six  or  seven  times  its  bulk  of  water. 

The  amount  of  chlorine  being  so  small,  the  use  of  the  liquid  as 

a  disinfectant  is  not  attended  with   any    unpleasant   chlorine 

smell,  whilst  it  destroys  the  unpleasant   and  noxious   odour 

and  effluvia  of  sewage  matter. —  L.  de  K. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Note  on  the  Liberation  of  Chlorine  during  the  Heating  of  a 
Mi.i tine  of  Potassium  Chlorate  and  Manganese  Per- 
oxide. Herbert  McLeod.F.B.S.  Proc.Chem.Soc.  1894, 
[133],  29 

Is  1889  the  author  suggested  an  explanation  of  the  catalytic 
action  which  takes  place  when  an  "oxygen  mixture  "is 
heated,  an  essential  feature  in  the  explanation  being  the 
evolution  of  a  small  quantity  of  chlorine;  a  few  months 
later  O.  Brunek  published  in  the  Berichte  a  statement  that 
the  gas  evolved  together  with  oxygen  is  not  chlorine  but 
ozone  (this  Journal,  1894,  170). 

The  author  has  made  several  experiments  to  endeavour 
to  solve  the  question.  One  test  only  was  made  for  the 
presence  of  ozone  in  the  gas,  but  it  indicated  that  under  the 
conditions  of  the  experiment,  ozone  was  not  produced.  In 
course  of  discussion  Prof.  Dunstan  reaiarked  that  the  odour 
of  the  gas  evolved  from  the  mixture  was  more  like  that  of 
an  oxide  of  chlorine  than  chlorine  itself.  He  inquired 
whether  Prof.  McLeod  had  ascertained  whether  a  mixture 
of  potassium  chloride  and  manganic  oxide  furnished  chlorine 
when  heated  in  mercury  vapour.  If  so,  then  not  only  the 
production  of  chlorine,  but  also  of  permanganate  and  alkali, 
from  the  chlorate,  was  susceptible  of  another  explanation. 

Prof.  McLeod  stated  that  he  had  not  hitherto  closely 
investigated  this  question. 


The  Odoriferous  Principle  of  the  Violet.     F.  Tiemann  and 
P.  Kriiger.     Comptes  rend.  1893,  117,  548—552. 

The  best  known  sources  of  the  aroma  of  the  violet  are  the 
fresh  flowers  of  the  \iolet  and  the  dried  orris  root.  The 
latter  was  chosen  as  being  the  source  from  which  the 
odoriferous  principle  could  be  most  readily  obtained.  The 
orris  root  is  exhausted  with  ether  and  the  ethereal  extract 
is  distilled  in  a  current  of  steam.  The  product  contains : 
( 1)  myristic  acid,  oleic  acid,  and  other  fatty  acids  ;  (2)  the 
methylic  ethers  of  the  above  acids  ;  (3)  traces  of  oleic 
aldehyde  ;  (4)  small  quantities  of  neutral  substances  ;  aud 
(5)  irone.  The  last  substance  is  the  odoriferous  principle 
of  orris  root,  and  is  a  ketone  of  the  formula  C13HS00  ;  it  is 
an  oil  which  is  readily  soluble  in  alcohol,  ether,  and 
chloroform.  By  the  action  of  hydriodic  acid  on  irone.  a 
hydrocarbon  irene,  C13H18,  lias  been  obtained. 

"in  an   attempt  to   synthesise  irone,  the  authors  obtained 
an  isomer  '     by  the   condensation  of  citral    with 

acetcne.     This   substance  is  named  pseudo-ionone,  and  on 
treatment     with     dilute    acids    is     converted    inlo   101 
C,jH.NlO,  which   likewise    possesses  and   odour   resembling 
that  of   violets.     Prom  this   they   have  obtained    a  hydro- 
carbon lom  ne,C    II..  and  some  other  derivatives. 

The    authors    assign   the    following  formula'  to  'he  two 
isomeric  ketones  : — 

(CHS)S 
II  ,/N  H.CII:CH.CO.CHa 


ecu    . 

II.,  /^  H.CH-.CH.CO.CH, 

H  'x/"  H.CfP, 

H 

Ion  inc. 


—A.  K.  M. 


Iridin,  the    (llucosidc  of  the  Iris  lioo'.     G.  de  Laire  and 
I'.  Tiemann.     J.  Amer.  Chem.  Soe.  1893,  15,  351 — 355. 

The  alcoholic  extract  of  the  powdered,  dried  rhizomes  of 
Iris  florentina  is  stirred  with  2  litres  of  lukewarm  water 
and  1  litre  of  a  mixture  of  acetone  and  chloroform  of 
0*950  sp.gr.:  the  upper  acetone-chloroform  layer  contains 
the  substances  of  the  alcoholic  extract  insoluble  or  only 
slightly  soluble  in  water.  The  two  layers  are  separated, 
the  white  flakes  collected  on  a  filter,  washed  with  a  little 
hot  water,  and  dried  at  100°.  The  white  powder  thus. 
obtained  is  washed  with  ether  aud  light  petroleum,  and 
crystallised  from  bailing  dilute  alcohol. 

Iridin.  Co4H26013,  crystallises  in  white  needles,  which 
become  yellow  in  moist  air  aud  melt  at  208°.  It  is 
moderately  soluble  in  acetone,  but  hot  alcohol  is  the  best 
solvent  for  it.  By  hydrolysis  it  yields  d-glucose  and 
Iriyenin,  C, ,■,!!,,< ',.  which  crystallises  in  rhombuhedra,  melts 
at  186°,  and  dissolves  in  most  solvents,  particularly  when 
warmed  with  them  ;  it  behaves  as  a  phenol  and  is  coloured 
violet  by  ferric  chloride.  Uibenzoyl-  and  c?irtrt>/_y/-deriva- 
tives  were  obtained. — A.  G.  B. 


H'J^/'H.CH, 


Buli/arum  Oil  of  Hoses.     \V.  MarAownikoff  and  A. 
Reformatsky.     J.  prakt.  (hem.  48,  293—314. 

Tub  authors  have  investigated  three  specimens  of  genuine 
oil  of  roses  obtained  through  the  Bulgarian  Government. 
The  chief  constituents  of  oil  of  roses  are  elaeoptene  and 
stearoptene,  but  the  present  paper  deals  principally  with 
the  former,  to  which  is  due  the  peculiar  perfume  of  the  oil. 
On  freezing,  the  elaeoptene  separates  out  from  the  oil  in 
the  crystalline  form,  whilst  the  stearoptene  remains  in  the 
mother-liquor,  from  which  it  may  be  precipitated  by  the 
addition  of  alcohol.  After  repeated  freezing  (at  —  55°  C.) 
and  fractional  distillation,  elapoptene  is  obtained  as  a 
yellowish  oil,  boiling  at  222°— 222 -5°  ('.  It  rapidly 
oxidises  on  exposure  to  the  air.  The  analysis  agrees  with 
the  formula  C^H^O.  (In  treating  with  acetic  anhydride 
it  yields  an  acetate,  and  on  oxidation  with  potassium  per- 
manganate a  glycerin  is  formed.  The  molecular  refraction 
of  elaeoptene  sh  iws  that  it  contains  only  one  double  bond, 
and  in  confirmation  of  this  it  was  found  that  only  two  atoms 
of  bromine  add  themselves  on.  The  authors  conclude  that 
the  chief  constituent  of  elaeoptene  is  an  alcohol  having  the 
above  formula,  for  which  they  propose  the  name  roseol.  It 
belongs  to  the  ally  1  alcohol  series  and  is  isomeric  with  the 
two  known  members  of  this  series,  allyldipropylearbinol, 
b  p.  192' C.,  and  allyldipseudopropylcarbinol,  b.p.  169° — 
171°  C.  From  its  higher  boiling  point  roseol  is  probably 
the  normal  alcohol.  Oil  of  roses  is  thus  closely  related  to 
some  other  ethereal  oils.  For  example.  Gladstone  and 
Wright  have  shown  that  oil  of  citronella  (Andropogon 
nardus)  eontains  a  substance,  C10H,sO,  which  Dodge  proved 
was  an  aldehyde  and  that  on  reduction  it  gave  an  alcohol, 
i  ,,,11,,,'  i,  boiling  at  225°— 230"  C  ,  and  possessing  the  smell 
of  roses.  According  to  Semmler's  researches  (Ber.  24, 
201;,  oil  of  verbena  (Andropogon  citratus)  contains  an 
aldehyde  identical  with  that  obtained  from  oil  of  citronella. 
Indian,  oil  of  geranium  (Andropogon  Sehoenanthers)  also 
appears  to  contain  a  similar  aldehyde.  It  seems  quite 
sible  that  the  valuable  elaeoptene  in  oil  of  roses  may  be 
obtained  from  the  much  cheaper  substances,  oil  of  verbena 
and  oil  of  citronella.  and  perhaps  also  by  the  reduction  of 
iniol.  The  rest  of  the  paper  is  of  a  polemical  nature, 
which  the  authors  declare  that  Eckhart's  results  (Ber. 
24,  958  and  4205  ;  this  Journal,  1892,  2G5),  which  are  not 
in  agreement  with  their  own,  were  likely  obtained  by 
experimenting  on  impure  materia!,  or  through  some 
adulteration  in  the  oil  of  roses. — J.  S. 


Iron A 
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I     ployment  in 

in/   with    that    of  Mm,  i.  '    I  > 

l  hem.  /.it.  17,  I 

i     |  lentiul  oils  are  used  foi  two  purposes,  eilher 

i  ml  pigmi  nts  01   m  substances  assist- 

inn  '"  ''"'  dry '"8  "'  ''"'  other  oils.     If  required  for  the  Bral 

put  dom    only  .  "    oi    i "i  terpenes,  such  as 

oil,  clove,  eajeput,  or  perhaps  lavender,  must 

i„    .  tuning  terpenes   which  have 

\-  driers,  fresh  turpentine  or  the  tight  oil 

the  most  suitable, as  only  il. are  available 

irhioh  yield  a  perfectly  clear  and  tram  idue.      ["ho 

nts  are  turpentine,  oil  of  rosemary,  and  the 
light  camphor  proilu  -i.  ami  lixed 

with  fresh  nut  oil,  evaporate  most  quickly  and  completely, 
leaving  only    a   small   residue.     Rectified  o  and 

per  cent   in  -'4  bonrs,  but 
i  |       ci  nl    i-i  I    I"  per  cent,  of  non- 

itile  matter  respectively.     Tl its  of  eajeput  and  spike 

j .  le  iv  i 1 1 lt  h  small  residue,  while  oil  of 
inder  is  the  Blowesr.     Heavy  camphor  oil  and  that  from 
oopa  is,  the  latter  fining   in   weight   on   ex 

By    means  of  petroleum,  either  the  burning  oil  or 
ecially  prepared  product,  the  drying  of  tin-  colours  can 
be  i  i  nicety,  but  the  residue,  being  soft  and 

:   liable  to  turn  brown  in   the   air,    renders   the 
pictures  liable  to  injury,  and  its  use  cannot  be  recommended, 
has  the  additional  disadvantage  of  precipi- 
resins  from  their  solutions. 
The  author  advises  the  use  either  of  rectified  turn 
light  oil  of  camphor,  or  oil  of  rosemary  when  quick-setting 
paint-  arc  wanted,  oil  of  lavender  or  spike  being  employed, 
either  alone  or  mixed  with  the  others,  when  slower  drying 
products  are   preferred.     In   every  case  care  must  be  taken 
that  the  oils  are  genuine  and  free  from  adulteration. 

— F.  II.  I.. 


The  Preparation   of  Basic    Organic    Bismuth    Salts. 
A.  Voswickel.     Pharm.  Zeit.  1893,  33,  594. 
iw<A  gailate  is  prepared  by   dissolving  100  grins. 
of  bismutl  ii  a  solution  of    1,800  grms.  of    sodium 

chloride.     To  the    filtrate,   400  grms.  of  gallic    acid  me 
.1  and  the  whole  boiled  for  20  minutes,  the  evaporated 
r  being  made  up  by  the  addition  of  more.    The  liquid 
i»  tl  rge   quantity  of   water   so  that    an 

acid   remains  in  solution.     The  precipitate, 
bavin  i  da  (OH  i,.l    11  I  HI    .  is  washed 

and  .1 

nth  pyrogallate  is   pre]. are. 1   by  dissolving  150 

-   of  pyrogallol  in  a  solution  of  650  grms.  of  common 

ution  of  310  grms.  of  bismuth  chloride 

g  ms.  of  common   salt.      The  whole    is 

heated  on  the   water-bath  for  half  an  hour  and  poured  into 

LM  times   the   amount  of   water.     The    formula   of  the  com- 

'  lOBi.OH.      (This  Journal.  1894,  171.) 

— F.  11.  L. 

Tin   Quantitative  Estimation  of  Acetone  and  Salicylic  Acid 
'"   "  "  II.   Eckenroth   ami   K.   Kock.     Also 

ibid.   H.   Ilelbing  and   F.  V7.    Passmore.     Pharm.   Zeit 
38,  621. 

under  XXIII.,  page  288. 


Contributions  to  the  Knowledge  of  Albuminoses. 
II.  Schrotter.  Monatsh.  t'.  (hem.  1893,  14  612. 
\Viik\  albuminous  matters  are  decomposed  by  means  of 
ferments,  two  classes  of  products  are  formed,  distinguished 
as  peptones  and  albuminoses.  These  are  separable  by 
saturating  the  liquid  with  ammonium  sulphate,  when  the 
latter  are  precipitated,  whilst  the  former  remain  in  solution. 
By  fractionally  precipitating  albuminosc  solutions  with 
common  salt,  various  more  or  less  different  substances  are 
obtained,  e.g.,  dys-,  hetero-, proto-, and  dentero  albuminose. 
From  tie  commercial  manufactured  article  known  as 
the  author  has  separated  a  variety  of 
albuminose,  soluble  iQ  alcohol,  not   distinctly  crystallisable 


im,  but  exli 

forming  a  to!  ,,  itiom 

of  th.   molecular  weight   by    Raoult'a  method  gave  values 
lyiflg   between   587  aud  714.     On  I 

two   b.  n  I,  one  eonl  lining 

sulphur,  th,-  oti,,T  Bulphur  free.     I     R.  A.  u 


I       ol  iis    mi    Antiseptic.       Lacroix  -  Hunkiabeyendian. 
Jonrn.  Pharm.  <  him.  28,  8  I, 

'  ilnble  in  wat.r.  but  it-  solubility 

in  an  aqueous  Bolotiou  i  [   potassium  er<  10I 
ployment  as  an  possible.     This  si  lution  is  i 

"Solveol."    The  cresol  ol  insists  of  a  mixture  of 

|!|i.  i  ;ui.l  this  mixture 

-m-  than  has  either  of  the 
i  des.     I'll.-   authoi    ha-  investigated   the  ai 
of  "  Solveol  "   mi    pu  ,i  ,,f 

.1  woi  k,  having  a  strong  ami. 
action,  not  alb  cting  the  bands  and  iostrumi  uts,  having  a 
unpli  nol,   ami,   in   addition,  L'iving  a 

tnent,  clear,  neutral,  aqueous  solution,  which  does  not 
solidify  on  cooling. — .1.  (1.  \V. 


Isomers  and  Analogues  of  Analgene.     G.  X.  \  is.     .1.  prakt. 

i  hem.  48,  24—30. 
Analgene,  or  o-ethoxy-ana-bcnzoyl-amidoquinoline,  i-  formed 
by  the  reduction  of  ethoxynitroq  ind  treatment  of 

tic  ami  lo  compound  with  cau-tic  Boda  ami  benzoy  I  chloride. 
It  is  insoluble  in  water,  but  soluble  in  hot  ale-. hoi.  from 
which  it  crystallises  in  small  white  crystals.  It  is  used  aa 
an  antineurotic.  The  corresponding  methoxy  1  compound  is 
prepared  in  a  similar  way,  and  possesses  similar  properties 
BXCi  pt  that  it-  salt-  arc  mostly  easily  soluble.  It  melts  at 
268  —269°  C. 

o  - Methoxy-ana-amidoquinoline  is  produced  from  the 
nitro  compound  by  reduction  with  tin,  stannous  chloride,  or 
iron,  and  hydrochloric  acid.  It  crystallises  linn  alcohol  iu 
yellow  needles,  m.p.  loo0— 156  ('.,  ami  from  water  with 
1  mol.  Ha(  I,  m.p  7.',  .  The  acetyl  compound  i-  obtained 
by  treatment  of  the  free  base  with  glacial  acetic  acid.  From 
hot  water  it  may  be  obtained  in  needles  or  in  octabedroid 
crystals,  m.p. 

p-Ethoxy  ana-nitro-quinoline,  from  ;>-ethoxy-quinoline 
by  nitration, melts  at  111  and  is  practically  insoluble  in 
water.  The  corresponding  amido  compound  is  soluble  in 
hot  water,  yielding  crystals  with  1  mol.  HsO,  m.p.  7G :,  the 
anhydrous  ba-e  melting  at  11.. — 116°.  Acetylising  gives 
a  mono-acetyl  derivative,  which  crystallises  from  hot  water 
in  white  scales,  m.p.  163":  the  salts  are  soluble  in  water. 
The  corresponding  benzoyl  compound  melts  at  144  ,  and  is 
fairly  soluble  in  alcohol,  its  -alts  being  all  soluble  in  water. 

—J.  W. 


On  the    Xanthine   Bodies.     P.    llalke.     J.   Prakt.   Chem. 

47,  537. 

See  under  XXIII.,  page  284. 


Reactions    and    Constitution    of    Morphine.     G.     X.    Vis. 
.1.  Prakt. Chem.  47,  1893,  584 
See  under  XXIII.,  page  284. 


The  Aen'al  Oxidation  if  Terpenes  and  Essential    Oils. 

C.  T.  Kingzett     Proc.  Chem.  Sw  i],  51— 52. 

AFTEB    referring   to   his  previous    work    on  the  subject,  the 
author  describes  the    results  of  an  examination  of  a  number 
of  oily  and   semi-resinous   products  obtained 
various  turpentines  by  passing  air  either  into  the  oil  or  into 
a  mixture  of  the  oil  and  water. 

It  is  found  that  when  any  terpene  is  oxidised  by  air  iu 
the  presence  of  water,  or  when  the  oxidised  oil  i;  shaken  up 
with  water,  the  aqueous  solution  always  contains  hydrogen 
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Doe  tUat  may  be  obtained  by  evapora- 
ting off  the  water,  this  Litter  at  the  ordinary  temperature  of 
the  atmosphere  having  the  consistency  of  soft  pitch,  and 
being  very  !>itter  to  the  ta-te.  Analj  ses  are  quoted  of  a 
considerable  number  of  samples  prepared  from  various  oils, 
showing  that  the  composition  of  the  substance  is  approxi- 
mately represented  by  the  formula  C  H  .'  '  •  It  appears 
to  yield  some  cyraene  when  distilled  with  dilute  sulphuric 
acid.  The  oils  which  were  found  to  yield  this  substance, 
and  whether  by  oxidation  alone  or  in  presence  of  water, 
were  Russian  turpentine,  American  turpentine,  camphor 
oil,  several   varieties  of    Eucalyptus   oil,   and  an  oil    called 

Palustrint  "obtained  by  the  destructive  distillation,  at  low 
temperature.-,  of  pinus  teeda  and  pimis  palustris  of  the 
South  Atlantic  coast  of  the  United  States.  (.This  Journal, 
1890,1005—1008.) 

When  Russiau  turpentine  is  oxidised  in  the  presence  of 
water  and  the  aqueous  solution  is  distilled,  a  small  quantity 
of  a  light-yellow  coloured  oil  passes  over,  which  darkens  on 
standfcs,  "and  has  a  characteristic  smell  something  like  that 
of  thymol.  About  23  grins,  of  this  oil  were  obtained  by 
distilling  25  litres  of  the  fluid.  On  analysis  it  gave  numbers 
approximating  to  those  corresponding  with  the  formula 
C,„HuO  ;  but  on  distilling  this  oil,  after  drying  it  over 
calcium  chloride,  only  a  portion  passed  over  between  180 
and  205\  leaving  a  viscid  residue. 

When  oxidised  Russian  turpentine  is  evaporated  down 
on  the  water-bath  until  all  the  volatile  matter  has  apparently- 
been  driven  off,  nnd  the  residue  is  dried  at  100°,  a  dark 
brown  translucent  mass  is  obtained,  which,  when  cold,  is 
quite  hard  and  brittle;  an  analysis  of  this  substance  shows 
that  it  has  a  composition  represented  roughly  by  the  formula 
C,0HuOj.     Other  oils  afford  somewhat  similar  results. 

The  author  believes  that  in  the  limited  oxidation  (by  air) 
of  essential  oils  the  terpene  grouping  is  not  broken  down,  as 
he  has  ascertained,  by  special  investigation,  that  the  acetic 
acid  which  sometimes  accompanies  the  other  products  when 
the  process  is  conducted  in  the  presence  of  water,  is  not 
observed  to  be  present  if  only  pure  or  refined  oils  are 
employed,  and  he  has  not  met  with  any  product  which  can 
be  assumed  to  contain  less  than  10  atoms  of  carbon  in  the 
molecule.  See  also  this  Journal,  1886,  7  ;  1888,  549  ;  and 
1890,  3. 


licvlic  acid  and  syrupy  phosphoric   acid  of  specific 
gravity   1  -7  ('00  kilos,  of  each)  are  heated  with  phenol 

-  i "in  an  open  vessel  for  6  —  7  hours;  the  mixture  is 
kept  stirred,  and  a  current  of  carbonic  acid  gas  is  passed 
through  it. 

I     \  quantity  of  a  salicylate,  equivalent  to  100  kilos,  of 
-  dicylic  acid,  is  heated  with  SO  kilos.of  phosphoric  anhydride, 
ilos.  of  meta-phosphoric  acid,  or   130  kilos,  of  syrupy 
phosphoric  acid. 

5.  100  kilos,  of  a  mixture  of  equivalent  quantities  of 
sodium  salicylate,  CcH4(OXa  |(  0<  >Sa,  and  phenol,  is  heated 
with  30  kilos,  of  phosphoric  anhydride  or  40  kilos,  of  syrupy 
phosphoric  acid.  Meta-phosphoric  acid  is  not  to  be 
recommended  on  account  of  its  high  fusing  point.  The 
raw  salol,  separated  from  the  aqueous  stratum,  is  first  washed 
with  hot  dilute  soda,  and  then  twice  with  hot  water,  to 
remove  unaltered  salicylate  ;  the  phenol  is  got  rid  of  by 
blowing  steam  into  the  product;  the  crude  salol  is 
crystallised  from  alcohol. — A.  R.  L. 


PATENTS. 


Improvements   in    the    Manufacture   of  Salols.     II.   Byk, 
Berlin,  Germany.     Eng.  Pat.  23,449,  December  20,  1892. 
The   patentee   claims  an  improved  process  for   obtaining 
salols  (phenyl  or  naphthyl  salicylates). 

1.  Salicylic  acid  (lOOkilos.)"  is  mixed  with  phosphoric 
anyhdride  (55  kilos.)  in  a  closed  iron  boiler  provided 
with  a  stirrer ;  the  reaction  is  started  by  raising  the 
mixture  to  a  moderate  temperature  under  a  gentle  pressure 
of  carbonic  acid  gas.  The  source  of  heat  is  removed  when 
the  thermometer  registers  a  temperature  of  05°  C,  as 
otherwise  the  heat  evolved  in  the  reaction  causes  a  rise  of 
temperature  above  100',  which  acts  deleteriously.  Half  an 
hour  subsequently  to  this,  the  mass  is  heated  at  90°  C.  for 
three  hours,  when  the  reaction  is  complete.  Anhydrous 
phenol  or  naphthol  is  now  added,  whereby  a  rise  in  tem- 
perature of  15  to  20  C.  is  produced  ;  the  mixture  is  then 
stirred  for  an  hour  without  further  application  of  heat. 
The  product  is  allowed  to  cool  in  earthenware  vessels, 
where  it  separates  into  a  deep  red  lower  layer  containing 
pvrophosphoric  acid,  and  an  upper  pale-coloured  paste 
consisting  of  the  crystalline  salol.  When  phosphoric 
auhvdride  alone  is  used,  the  pyro-phosphoric  acid  syrup 
separates  with  difficulty.  "By  the  addition  of  12  kilos, 
of  syrupy  phosphoric  acid  of  sp.  gr.  1  •  7  to  !  00  kilos. 
of  salicylic  acid,  after  preparing  tbe  boiler  with  a  dressing 
of  phenol,  a  good  separation  of  the  phosphoric  acid  from 
the  salol  paste  is  obtainable." 

2.  Meta-phosphoric  acid  (2  kilos.)  is  fused  with  salicylic 
acid  (100  kilos.)  and  phenol  (70  kilos.),  a  current  of 
carbonic  acid  gas  being  passed  through  the  mixture  mean- 
while. The  boiler  is  then  closed  and  the  mass  stirred  for 
half  an  hour,  after  which  the  product  is  removed  with  hot 
water. 


Manufacture  of  Salicylic  Acid  Ester  of  "  Acetol." 
V.  Fritsch,  Lndwigshafcn  am  Rhein,  Germany.  Eng. 
Pat.  3961,  February  22,  1893. 
M.ixv  warnings  have  been  raised,  especially  by  Kobert  and 
Hesselbach,  against  the  use  of  satol  for  medicinal  purposes, 
on  the  ground  that  phenol  is  set  free  from  the  compound  in 
the  human  body  and  poisoning  results  therefrom.  The 
patentee  claims  the  manufacture  the  salicylic  acid  ester  of 
acetol.  i.e.,  the  production  of  an  ether  of  salicylic  acid  in 
which  the  latter  is  combined  with  a  non  -  poisonous 
substance. 

Sodium  salicylate  (180  parts)  is  suspended  in  alcohol 
(200  parts),  and  monocbloracetone  (92  •  5  parts)  added  to 
the  mixture,  which  is  then  heated  in  a  reflux  apparatus 
until  the  odour  of  monochloracetone  has  disappeared.  The 
following  reaction  takes  place  almost  quantitatively  : — 
CII,.C0.CH.,C1  +  OH.C,,H4-COOXa  = 
XaC'l  +  OH.C6H4.COO.CH:,.CO.CH3 

The  reaction  likewise  occurs  when  the  components  are 
heated  in  aqueous  or  aqueous-alcoholic  solution,  and  also, 
but  with  diminished  yield,  when  the  components  are  heated 
together  without  solvents.  The  new  ester  crystallises  from 
alcohol  in  long  woolly  needles,  melts  at  71r  C,  is  insoluble 
in  cold  water,  and  only  sparingly  soluble  in  hot  water.  A 
dilute  solution  of  ammonia  or  of  soda  hydrolyses  it  with 
great  facility. — A.  R.  L. 


Manufacture  of  Compounds  of  p-Amidophenol  Ethers  and 
Aromatic  Oxyaldehydes.  O.  Imray,  London.  From  the 
Society  of  Chemical  Industry  of  Basel,  Switzerland. 
Eng.  Pat.  4191,  February  25,  1893. 

The  claims  set  forth  in  this  specification  comprise  the 
manufacture  of  compounds  of  jy-amidopheuol  ethers  and 
aromatic  oxyaldehydes,  by  two  methods  described  below,  as 
substances  having  in  some  cases  valuable  therapeutic 
properties  :  the  latter  is  especially  true  of  the  compounds 
obtained  by  the  action  of  salicylaldehyde  on  p-phenetidine 
or  p-auisidiue. 

1.  When  a  solution  containing  23  parts  of  salicylaldehyde 
in  100  parts  of  alcohol  is  mixed  with  one  of  p-phenetid:ne 
containing  26  parts  in  100  parts  of  alcohol,  these  being 
molecular  proportions,  the  following  reaction  occurs  : — 

XII. <    ir.oi  ,H5  +  OH.C6H,.CHO  = 
0(CjHs).C6H1.N:CH.C6H4.OH  +  H.O 

Heat  is  evolved,  and  at  the  end  of  two  hours,  there 
separates  from  the  mixture  a  magma  of  yellow  needles ; 
these  when  recrystallised  from  alcohol  melt  at  9u' — 91°  C. 
When,  instead  of  p-phenetidine,  p-anisidine  is  used,  a 
similar  compound  is  obtained  which  crystallises  in  yellow 
leave>  anil  melts  at  80°— 82°. 

2.  These  two  compounds  are  also  obtained  when 
o-hydroxy-ij-amidophenol,  melting  at   135°  (see  Ber.  1892, 
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25   .  I  or  methylated  by  boiling  a  solution 

ii  ethyl  nr  methyl  ileohol  with  the  re.  nl  ol 

ethyl  bromideor  methyl  bromide.  ^ 

— A.  B.  I'. 


.1     t  Products  to 

the  fujui  »/  Nicotine 

II   11  l.  ike,  London.    From  II  Gerold, 

II   1 1   Wendt,   Bremen,  G  trmany.     Eng    Pat, 

.    March  *, 

~  are  impregnated  »iili  .i  solution  a 
i   the  essential  oil  of  origanum  vulgan 
illusion  of  oak   bark  and  herba  origani  ml:/, in-. 
>rtion   of    tin-   solution    added    being    regulated 
irding  t.i  the  richness  of  the  tobacco  in  nicotine.     As 
have  absorbed  the  infusion   they  are 
hen  dried  with   moderate  heat.     This 
•  prevents  the  injurious  dissolution  and  distillation 
\    l\. 


/ 

lor  the  mnnufai 

:    10,260,  .1  1,109,  Hopti  n 

:        Journal,  i 

phenols,  the  dehydral 

limed,  with  the  od 

if  thionyl  cbloridi       I  he  •  ibstiluted  phi 

are     1:2,    1:3,    and     1    I    chlor-,    brom-,    or    iod 

Ddo-phi  a  J, 

lo  phenol.      The    uc  i    

ponnds  are  bodies  insoluble  in  water,  s  luble  in 

id,  which  form  salts  with'alkalis,  and  are  sap 
ili,    'I  hi  y  possess  adi  a 
purposes  over  the   ordinnry  salols,  being  rree   fi  mi  sui    i 
and  bavin  bt  taste, if  any.     Thepara-cl 

ound  has  th  <    B    OH 

\.  K. 


■  ■  lain  "/.     .1     V. 
.  in.     From   F.  von   Eleyden,  Xachfolger, 
near    Dresden,   Germany.      Eng.   Pat. 

1-tar,    or    materials    contaii 
■  I    by    a    Freezing   mixture,   when    pure 
out,   the    impurities    remaining   liquid, 
product  thus  separated  is  quite  pure  and  is  separ 
\    pressing,  centrifugal   action,  or  other  suitable  means, 
ii  icol  can  also  be  diluted,  befo  by  a 

solvent,    such   as   petroleum   ether,   and  the   pure 
bsequently  distilled,  if  necessary.— C.  A.  K. 


the  ilanufaclu;  razinc   and  its 

II.  E.   Newton,   London.      From    the    Farben- 

irnalo  F.  Bayer  ami  Co.,  Elberfeld,  Germany. 

Vlarch'll,  1893. 

•    produced    by    boiling    dinitrosodiphenyl- 

i  .  which  is  obtained  by  the  action  of  sodium  nitrite 

inc.  with  hydrochloric,  sulphuric,  or 

The  use  of  sulphurous  acid  is  claimed  in 

at   (.Eng.  Pat.  4497,   March   !  this 

Ihe  resulting  solution  is  neutralised 

red,  an  exci  -<  of   alkali   a  Ided,  and  the 

distilled  over  with  steam.     The  piperazine  or  its 

•hen  obtained  from  the  distillate   in  a  suitable 

.    K. 


'  ol,  or 

'.     C.    D.    Abel.  London.     From   F.   \ou  Hcyden, 
Xachfolger,    Radcbeol,  i  car   Dresden,   Germain.     Eng. 
1893. 

Iiif   invention  relates   to   the   production  of  esters  from 

ol,  or  creosol   with  fatty   acid-,  especially 

■    acid,  hat   also  with  otlier  fatty  acids.  - 

iprylic,   capric,    lauric,   myristic,   palmitic,   arachidic, 

rucic,  caproic,  sebacic,  &c.     Ibe  esters 

arc  produced  by  the  action  of  the  phenols  (or  their  salts) 

D   the    fatty  acids    cor   their   salts')    in   the   presence  of 

dehydrating  agents,  such  as  the  chlorides  of  phosphorus,  or 

sulphur,  or  acid  alkaline  sulphates  ;  or  the   acid  chlorides 

ie  fatty  acids   can  be   first   prepared  and   these  treated 

with  the  phenols.     The  resulting  esters  are  liquids,  insoluble 

in  water,  soluble   in  alcohol   and  ether;  they  are  all  devoid 

of  the  smell  and  taste  of  the  phenols  from  which  tbej 

derived,   and   have   no   burning   or   caustic   action  on   the 

eras  membranes.    It  is  intended  that  they  should  replace 

the  free  phenols  tor  medicinal  purposes. — C.  A.  K. 


.4    Method  for    Producing    Artificial    Citric      \ciJ.     ' 
Wehmer,  fi  Germany.     Eng.  Pat.  562 

ber  2,  1893. 

Tin.    patentee   claims    the   manufacture    and 

producing   artificial    citric    acid    by    the    forme 

carboby  drati  -.  .  ' 

the  influeni  tin  fungi  (i 

two  a;  himself  and  nami  I 

inisms,  which  an 
present  in  I  -.clop  with  special  facility 

like 

dated  in  a  stair  of  put 
■  produce  an  intense  citric   acid    fi  n  in 

sugar    solution;   thi  on    is    not    necessa  j     i  u 

51  -. 

To  prepare    these  organisms,  BUgar   solution  coi. 
2 — a  per  cent,  of  i  1  is  allowed  to  remain 

days  :  the  growth  formed  on  this  solution  is  introduced  into 

develo]  s.     ["he  " 
prepared   in  this  way  is  then  introduced   into  lai 
contai       B       -   -'ar  solution  in  which  is  diss 
quantity  of  ammonium  nitrate,  dipotassium  phosphate,  and 

-sulphate:  the  liquid  is  then  allowed   I 
at    the    ordinary    temperature    for    8  —  II    days.       At    the 
expiration  of  this  time  the  liquid  contains  a  certai 
of  citric  acid,  so  that  it  can  he  directly  employed  fot 

The  acid  can  il   ted,  and   pn  I  n  :  the 

form    of   a    salt.     F'or    the    latter    purpose    the    li  pi  I    is 
neutralised    with  lime  or  carbonate  of  lime,  or  the  1 
or   other   convenient    salts    are   added    previously    to    the 
culture   liquid,  so  that    calcium  !   as 

soon  as  the  acid  is  formed. — A.  K.  1.. 


An  Infra  ilionqf  Ferrous  Salts.  V.  W     \ 

London.     Eng.  Fat.  22,931,  November 

ferrous   salt,  tither  alone  or  mixed  with  ol 
which   are    prescribed    with    ferrous    - 

-gelatin,  a  pre]  aration  of  gelatin,  glycerol,  r  I  water. 
Ferrous  salts  thus  mixed  are  not  readily  oxidised  Allen  in 
contact  with  air. — C.  A.  K. 


; 
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XXI -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENTS. 
.In    Improvement    in    t'nc    Manufacture   of   Photographic 
I  .  Magcrstedt,  Berlin.     Eng.  P&t.  5032,  March 

• 
THIS  invention  has    *"■  ject    to    obviate   the    defect 

_  lives  which  have  been  exposed  on  subj 
j  much  contrast,  known  as  halation.      The  plate  is 
th  gelatin  containing  a  dye  in  solution,  of  which 
the  t  .      e  the  most  -nimble  : — The  red  colours    of 

the  rosaniline  series  and  their  sulphonic  acids,  those  of  the 
ic  acid  series,  the  reds  and   yellows  of  the  aurine  pro- 
ami  the  safranines,  phospfrnes.  nranines,  &c.    When 
this   solution   is  dry   the    sensitive   emulsion   is  applied   as 
usual,  and   the   dye  -will  be  completely  removed  from  the 
live  either  by  the  developer  or  the   fixing  bath,  an  acid 
one  being  preferably  employed. — F.  K.  L. 


An  Improved  Method  nf  Photographic  Printing  in  Bro- 
mide of  Silver.  E.  Nordeu,  Hatcham,  S.E.  Kng.  Pat. 
6491,  March  2-,  1893. 

l'.ui  i:  or  other  material  is  coated  with  a  mixture  of 
gelatin  anl  a  scluble bromide — with  or  without  the  addition 
of  a  small  proportion  of  chloride.  It  is  dried  and  floated 
in  a  solution  of  silver  nitrate,  dried  again,  and  treated  with 
r  cent,  solution  of  potassium  oxalate.  It  forms  a 
■  printing-out  "  paper,  or  one  not  requiring  development. 

— F.  H.  L. 


Hygroscopic    Paint    or    Coating    Material  fur    keeping 
i  C  Dry.     C.  I>.  Abel,  London.      From   the 

Westfalisch-Anhaltischen  Sprengstofl  Actien  Gesellschaft. 
EDg.  Pat.  7571,  April  13,  1893. 

To  avoid  the  expense  of  the  metal-lined  cases  with  soldered 

joints    usually  employed   for   packing    hygroscopic    goods 

which   have  to   travel    by   sea,    the    inventors    make    use 

of    an  ordinary   porous    packing-case   and    coat  it   on   the 

ther  all  over  or  only  in  one  place,  with   a   mixture 

of   30 — JO  parts    of    calcium   chloride,    30 — 35    parts     of 

aud    10—15    parts    of     an     absorbent     powder,   such 

nfusorial     earth.        It    is     stated     that     the    calcium 

chloride  will  absorb  its  six    equivalents  of  water,  and  yet  be 

retained  in  pla  e  by  the  glue  and  the  infusorial  earth.     The 

inventors  also  c!aim  the  use  of  other  deliquescent  salts,  other 

absorbents,  and  other  binding  materials. — F.  H.  L. 


XXII.— EXPLOSIVES.  MATCHES.  Etc. 

"the  Gelatin  E  -     ford.     J.  Amer. 

i    Soe.  1893,  15,  552—560. 

I  hi  ehiel  "gelatin"  explosives  are  blasting  gelatin,  gelatin 

dynamite, aud  gelignite.     "  They  all  consist  oi  the  variety  i>f 

known   :.  u-cotton    (re.,  the   penta- 

irates,  the  hexa-nitrate-cellulose  being  known 

;i-  gun-cotton  I   dissolved   in    nitro-glycerol,   and   made    up 

with   various  proportions  oi  i I  pulp,  and  some  nitrate  or 

al  of  a  similar  na 
iug  gelatin  has  a  specific  gravity  of  1*5 — 1  "55,  and 
coi  -  -i-  of  92 — 93  per  cent,  "i  oitro-glycerol  and  7 — 8  per 
i  !  nitro-cotton,  of  which  the  following  is  a  typical 
sis  : — 

ii  

Gun-cotton 



Nitrogen lr&i 

Ash 0'25 


idion-cotton"  is  soluble  in  ether-alcohol,  uitro- 
I,  and  acetone;  "gun-cotton"  only  in  the  last- 
named  liquid.  It  follows  that  nitro-cotton  used  iu  the 
manufacture  of  gelatin  compounds  should  be  free  from 
gun-cotton,  and  it  is  also  important  that  the  nitro-cotton 
should  stand  the  Government  heat  test.  It  must  be  finely 
powdered  and  rubbed  through  a  brass  sieve  by  hand  in  the 
dry  state.  Its  percentage  of  nitrogen  should  be  over  11  per 
cent.  Before  incorporation  with  the  nitro-glycerol,  the 
nitro-cotton,  which  is  generally  transported  wet  in  zinc- 
lined  wooilen  boxes,  must  be  dried,  the  progress  of  drying 
being  determined  by  testing  a  sample  at  intervals  by  dry- 
ing it  in  the  water-oven.  The  product  should  contain  not  more 
than  0  •  5  per  cent,  of  moisture,  and  in  sifting  and  handling 
should  be  exposed  to  the  air  as  little  as  possible,  as  it  may- 
take  up  some  2  percent,  of  hygroscopic  moisture.  The  drying 
house  is  usually  a  wooden  building  fitted  with  a  framework 
to  contain  drawers  of  wood,  the  bottoms  of  which  are  made 
of  brass  or  copper  wire  netting.  The  cotton  is  spread  out 
on  these  to  a  depth  of  2  in.,  and  a  warm  current  of  air 
passed  over  it.  If  the  building  be  itself  heated  by  hot- 
water  pipes,  the  pipes  should  be  boxed  in,  as  much  dust 
from  the  nitro-cotton  settles  on  all  parts  of  the  building. 
A  temperature  of  40:  C.  in  the  drying  house  is  quite  hot 
enough. 

Gelatin  dynamite  and  gelignite  are  manufactured  in  the 
same  way  as  blasting  gelatin.  The  following  are  typical 
analyses  of  the  three  compounds  : — 


Blasting 

Gelatin. 

Dynamite.        Gelignite. 

92'0i                 71-128                 60-514 

7-00                 7'632                 fc'888 

4-259                  7-178 

16-720                27-420 

The  preparation  of  blasting  gelatin  is  effected  by  mixing 
dry  nitro-cotton  with  pure  dry  nitrc-glycerol  in  a  lead-lined 
trough  by  stirring  at  a  temperature  of  40' — 15"  C.  for  half 
an  hour  until  gelatinisation  takes  place.  The  jelly  is  mixed 
in  a  kneading  machine  (made  of  gun-metal)  such  as  is  used 
for  bread.  The  preparation  of  the  mixture  of  nitro-cotton 
and  nitroglyeerol  for  the  manufacture  of  gelatin  dynamite 
and  gelignite  takes  place  in  the  same  manner,  the  other 
ingredients  (wood  pulp  and  nitre)  being  afterwards  incor- 
porated. The  application  of  heat  in  the  manufacture  of 
jelly  from  collodion-cotton  and  nitro-glycerol  is  necessary 
unless  some  solvent  other  than  nitro-glycerol,  e.g.,  acetone. 
acetic  ether,  methyl,  or  ethyl  alcohol,  be  employed.  These 
nts  not  only  dissolve  the  nitro-cellulose  in  the  cold. 
also  rend  ir  the  resulting  explosive  less  sensitive  to 
concussion,  reduce  its  rapidity  of  explosion,  and  lower  the 
freezing-point.  The  product,  however  obtained,  is  moulded 
in  an  apparatus  like  a  sausage  machine,  the  issuing  rod  of 
explosive  being  cut  into  lengths  suitable  for  cartridges  by 
means  of  a  wooden  wedge.  The  cartridges  are  required  to 
pass  the  Government  liquefaction  test,  which  is  carried  out 
by  cutting  a  cylinder  of  which  the  height  i-  equal  to  the 
diameter,  pinning  it  to  a  flat  paper  surface,  and  exposing  it 
for  144  hours  to  a  temperature  of  S5° — 90"  F.,  at  the  end  of 
which  t iTjie  the  cylinder  should  not  have  diminished  in 
height  by  more  than  J  in.  aud  the  cut  edges  should  still  be 
sharp.  There  should  be  no  stain  of  nitro-glycerol  upon 
the  paper.  The  exudation  test,  which  is  also  compulsory, 
consists  in  freezing  and  thawing  the  explosive  three  times, 
after  which  no  exudation  should  be  perceptible. 

According  to  Berthelot,  blasting  gelatin  containing  91*6 
per  cent,  of  nitro-glycerol  and  8'4  per  cent,  of  nitro-cellulose 
gives  bj  explosion,  177CO.,  *  143H.O  +  81X.:.  The  same 
authority  gives  1,535  calories  as  the  heat  liberated  by 
the  explosion  of  1  ki'o.  of  blasting  gelatin,  and  8,950  litres 
as  the  corrected  volume  of  gases  liberated.  Taking  the 
explosive  value  of  kieselguhr  dynamite  as  uuity,  that  of 
blasting  gelatin  is  14,  and  that  of  nitro-glycerol  1"45. 

— 13.  B. 
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Derive  I  ""  ""''     Acetylide. 

II,  r.  Plimpton.     Proi 

U,  u. i      Iwi     C'Aiw.  /'A-,,      i   .  9,  passing 

in  potassium 
lined   an   explosive 
tylide,  of  whi  ih,   nowovor,  he  seems  to  have 
The  authors  have  prepan 
ways,  and  studied  it-  composition  and 
i  r<  pari  'I  it  by  I 
on  fr.--.lilv   precipitated  mercuric  oxide 

cyanide   mixed  with   ammonia,  or 

with  ammonia  and  cupric  sulphate  oi   line  chloride  ; 

mcrcurio  acetate  or  sulphate  with  ammonia, 

when  :i  part  only  of  the  merourj    is  precipitated;     I)  on 

mercuric   oxide  dissolved   by    the   aid    oi    ammonia    and 

ammonium  carbonate.     The  latter  method  is  the  mo 

The  heavy  white  powd  r  which  separates  is  well 

dried  ul  100  .     Analysis   indicated  the  formula 

;i  ,i     Tii.'  ii  obtained  free  from 

even  after  long  drying  at  I"1  •     Mercuric  acetylidi 

-  to  the  same  cl  iss  of  bodies  as  the  silver  and  copper 

•  plosive.     Ii    resembles  the 

btained  by  Kalscheroff  from  solutions  of  mer 

curie    chloride    and    acetate    (Bir.    17,     13).      Mercuric 

acetylide    defoliates    violently    when    suddenly    heated  or 

sharply;  it  can,  however,  lit-  handled   with 
even  when  dry. 


XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS,  ETC. 

A     Modification    of  the   Litre   Flask.      W.   Ii.   Giles. 
Chem.  News.  69,  99—100. 

In  Che  preparation  of  solutions  intended  for  use  in  volu- 
metric is  of  primary  importance  that  the  exa  i 
titre — or  strength — be  established  before  they  are  applied 
tn  the  estimation  of  undetermined  factors,     in  many  cases 

effected  bj   takiu  I  weight  oi  the  n 

ami  dissolving    it    mi    that    Ihe    solution    raav  amount    to 
j    i   litre   in   volume    at  the    standard    temperature. 
When  tliis  method  is  appli  d  to  such  u  as  potas- 

sium bichromate,  silver  nitrate,  and  similar  reagents  which 
idily  obtained  in  a  state  of  almost  chemical  purity. 
rs  fairly  well,  although,  to  an  accurate  worker,  il   is 
.en  in  such    eases  to   determine    their   actual 
g   power  by    direct  experiment.      When,   however, 
itore  of  the  reagent  employed  renders  it  difl 
impossible   to  obi  lin  an  exact  quantity  by  direct  weighing, 

of  the    resulting    standard    solution   1 
an  abs  ssity.as  ;-  well  known. 

In   working   with   such   bo  .  sulphuric  acid, 

thiocyanate  of  ammonium,  or  uranium  nitrate,  if  normal 
solutions  are  desired,  they  mu<t  in  the  first  instance  be 
prepared  too  strong  :  and,  after  their  exact  working  strength 
in  established  by  experiment,  they  must  be  reduced 
by  the  addition  of  more  fluid  to  the  normal  strength. 
With  the  ordinary  litre  flask  this  involves  some  difficulties. 
Assuming  that  the  solution  has  been  made  up  to  the  mark, 
a  certain  portion  must  he  withdrawn  to  determine  the  tilre, 
•  in  odd  number  of  cc.  in  the  flask  to  be  corrected 
after  trial,  even  if  a  portion  is  poured  into  another  smaller 
graduated  measure,  and  some  calculation  is  needed  to 
determine  the  amount  of  fluid  to  be  ad 

The  author  has  devised  the  modification  shown  in  the 
figure.  The  measuring  flask  has  an  additional  bulb  blown 
upon  il*  neck.  Up  to  the  ring  marked  B  it  holds  exactly 
1,000  cc.  Above  this  is  the  bulb  with  another  mark,  A. 
Between  these  two  marks  the  contents  are  100  cc.  To 
make  auv  normal  solution  with  these  flasks,  one-tenth 
more  cf   the  reagent    is   weighed  out   than  would  be  used 


with  an  io  vessel 

'•i'Ii:  i  ugh    mixing, 

poured 


to  mark  A. 

...    Bhall    bi 

igh     is 

to   mark  II  : 


icl  titre.  and  exactly  l  litre  is  left  in  the  measuring 
vessel  for  correction.  In  thi*  way  the  calculation  is  much 
simplified,  and  the  additional  -pare  afforded  by  the  bulb 
facilitates  the  ready  mixing  of  the  fluid. 

Somi   2,000-ce.  flasks  madi the  Ban  le  have 

also  proved  useful.     In  thi*  case  the  bulb  hold-  _'   0 


Sampling    /»/     Quartation.      P.    W.   Shinier    and     S.     K. 

Beifsuyder.     .1.  Amer.  Chem.  Soc.  1S93, 15,  260—265. 
Exp]  bihi  <ts  as  to  the  possibility  of  perfect  sampling  of  a 
mixture  of  dissimilar  substances  by  the  methods  commonly 

in  use  were  made  by  mixing  500  ltiii-.  of  had  shot,  just 
large  enough  to  be  retained  by  a  10-mesh  sieve,  500 
grms.  of  magnetic  irou  ore  of  a  size  between  a  10-  and  20- 
mesh  sieve,  and  500  grin*,  of  crushed  glass,  thai  had  pas 
a  20-mesb  sieve,  and  from  which  the  finest  powder  had  been 
removed  by    washing. 

It  was  firsl  demonstrated  that  sifting  this  mixture  sufficed 

to  n     pei    cenl    i  the  amount  used  in  making  the 

mixture)  of  each  ingredient.  The  constituent*  were  again 
mixed,  repeatedly  quartated,  and  each  diminishing  fraction 
mechanically  analysed  by  sifting,  with  the  result  that  the 
samplingbecame  increasingly  inaccurate  as  the  ijuartation  was 
continued.  Sampling  moist  was  found  to  be  slightly  better 
than  sampling  dry,  and  flattening  out  the  sample  by 
pressure  with  a  board,  preferable  to  spreading  it  out  by  mean, 
of  a  spatula.  Similar  results  were  obtained  with  a  crushed 
iron  ore,  which  had  been  divided  into  four  sizes  by  sifting. 
The  meth  id  of  halving  the  ore  by  allowing  a  scoopful  to 
fall  over  a  thin  partition  was  tested,  and  found  to  be  inferior 
to  the  more  usual  process  of  quartation.  The  authors  arrive 
at  the  following  conclusions  :  — 

(1.)  It  is  mine  accurate  to  sample  moist  than  dry. 

(2.)    It  is  belt  r  to  mix  dry,  than  moisten    and  mix  again 
before  quartation. 

i    !t  i*  better  lo  flatten   the  sample  by  pressure  than  to 
spread  it  with  a  spatula.  —1!.  B, 


An  Improved  Lab  Burner.     X.  Teclu.     J.  prakt. 

Chem.' 47,  535—536. 

The  author  has  improved  upon  his  former  design  for  a 
laboratory  burner  so  that  the  regulation  of  the  air  and  gas 
occurs  simultaneously.  The  accompanying  figure  repre- 
sents bis  improved  burner. 

O   2 
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The  plate  a,  for  the  supplj  of  air.  moves  verti- 

•    on  the  outside  of  the  gas  supply  tube. 

■..I  with  this  plate  is  a  ring  6,  which  rotates  on  the 

t  of  the  burner.     The  ring  i^  provided  with  an 

additional  block  m,  which  is  cylindrical   in  the  tower  pari 

and  tits  air-tight  ami  obliquely  into  the  tube  which  supplies 

the   gas.     There   is  a   horizontal  hole  bored  through  the 

i  of  the  block  m.and  according  to  the  position 

."t   the   plate  i'.  this  bole  will    either   wholly  or  partially 


•     Sulphuretted  Hydrogen  Apparatus-.     V.  W.  Kiister. 
J.  prakt.  Cheni.  48,  595—598. 

A,  B,  and  C,  iu  the  tigure  are  three  bottles  of  5,  3,  and  Hi 
litres  capacity  respectively,  C  heic^  filled  with  ferrous 
sulphide  in  as  large  pieces  as  possible,  whilst  A  and  li  are 
eharged  with  a  mixture  of  2  vols,  of  crude  hydrochloric 
acid  and  1  vol.  of  water.  The  tube  connecting  A  and  I! 
Is  drawn  out  to  a  fine  jet  at  both  ends,  and  its  length 
determines  the  pressure  obtainable  from  the  apparatus.     D 


sulphuretted  hydrogen  water  can  always  be  got  from  tin 
tap  at  the  bottom  of  the  bottle.  When  gas  is  being  drawn 
from  the  apparatus,  the  acid  flows  from  A  into  1!  and  thence,, 
in  drops  or  in  a  tine  stream,  into  ('.  By  the  tune  the  aeidl 
has  trickled  down  to  the  bottom  of  tin- bottle  I',  it  is  com- 
pletely exhausted,  and  the  ferrous  chloride  solution  may  bi 
drawn  off  by  means  of  the  tap  when  a  large  quantity  ha-- 
collected.  When  the  tap  between  C  and  D  is  closed,  the 
aeid  in  15  is  partially  forced  back  iuto  A  and  the  actios 
ceases.  The  only  attention  the  apparatus  requires  is  when 
A  requires  filling  with  fresh  acid,  and  C  freeing  from  ferrou* 
chloride.  The  small  cut  shows  the  method  of  distribution- 
of  the  gas.  One  apparatus  has  been  10  years  iu  use  in  the 
Marburg  laboratory,  without  repair. — J.  W. 


coincide  with  the  opening  in  the  gas-supply  tube,  so  that 
the  gas  may  have  free  or  only  a  limited  access  to  the  burner. 
This  arrangement  enables  the  gas  to  be  burnt  with  the 
hottest  possible  flame  of  any  size  within  the  given  limits. 
The  character  of  the  flame  itself  may  be  varied  by  means  of 
the  screw  e,  which  when  turned  in  one  direction  approaches, 
or  in  the  other  direction  recedes,  from  the  plate  a,  and 
regulates  the  supply  of  air. — J.  S. 


An  Automatic   Extractor  for  Phosphates.     W.  D.  Home. 
J.  Amer.  Chem.  Soc.  1893,  15.  270—272. 

Tuts  apparatus  is  designed  for  the  extraction  of  soluble- 
phosphoric  acid  in  the  analysis  of  commercial  fertilisers. 
The  conventional  plan  of  washing  2  grms.  of  the  sample 
with  repeated  portions  of  10  cc.  of  water  until  250  cc.  have 
run  through  is  tedious  to  carry  out  by  band. 

The  apparatus  consists  of  an  inverted  wide-mouthed  bottle 
of  250  ee.  capacity  closed  by  a  perforated  cork  carrying  two- 
glass  tubes,  one  of  which  projects  downwards  3 — 4  cm.  and 
tapers  to  a  fairly  fine  point.  The  other  is  bent  upwards  to- 
the  top  of  the  bottle.  By  means  of  this  device  water  under 
a  constant  head  flows  out  of  the  shorter  of  the  two  tubes. 
air  entering  by  the  longer.  The  rate  of  flow  can  be  adjusted 
to  the  capacity  and  permeability  of  the  filter  supplied  by 
the  bottle,  by  partially  plugging  the  air  inlet.  The  lower 
part  of  the  apparatus  con-Uts  of  a  syphon  of  variable  length 
of  limb,  so  that  (1)  the  continuous  flow  from  the  bottle  is 
converted  into  an  intermittent  discharge ;  and  (2),  the 
quantity  of  each  discbarge  is  suited  to  the  capacity  of  the 
filter  to  be  washed.  The  variable  portion  of  the  syphon 
may  conveniently  consist  of  a  piece  of  rubber  tube  with  an 
obliquely  cut  end  to  ensure  its  emptying  at  each  discharge. 
The  author  -tates  that  it  has  been  experimentally  shown 
that  the  results  obtained  by  this  method  of  mechanicai 
washing  are  identical  with  those  arrived  at  when  washing 
by  hand  is  adopted. — B.  B. 


Xi  «■  Tube  for  Polarimetric  Observations.   F.  Hanus.    Ze't. 
Zuckerind,  Bdhtu.  18,  14. 

The  tube  described  has  its  inner  portion  widened  at  both 
extremities,  the  object  of  this  being  that  if  by  chance  air 
bubbles  remain  in  the  solution,  they  are  not  seen  when  the 
tube  is  placed  iu  the  apparatus,  and  do  not,  therefore,  interfere 
with  the  observation. — A.  B.  L. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The   Characteristics  of  Portland  Cement.     R.   Fresenius 

ami  W.  Fresenius.    '/cits.  Anal.  Chem.  32,  433—4-15. 

Sie  under  IX.,  page  252. 


contains   water,  and   serves   both   as   a  washing  and  safety 

bottle.     E  is  charged  with  distilled  water  which  becomes 

atcd  wito  sulphuretted  hydrogen,  fo  that  a   supply  of 


The  Chemical  and  Physical  Examination  of  Portland 
Cement.  T.  B.  Stillman.  J.  Amer.  Chem.  Soc.  1  i~93- 
15,  181—190. 
Tin-:  author  attributes  the  fact  that  American  cement  is 
held  in  less  esteem  than  that  of  German  manufacture 
to  the  differences  of  the  methods  of  testing  in  use  for  the 
two  products.  He  gives  the  usual  limits  for  the  composi- 
tion of  1'ortlaud  cement,  and  mentions  that  the  main 
cementitious  constituent  is  tricalcium  silicate,  3CaOSi<  •... 
The  following  table  shows  the  scheme  of  analysis  adopted 
by  the  author  for  the  analysis  of  I'oitland  cement. 
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With  regard  to  the  mechanical  tests,  those  of  chief  impor- 
tance are  the  determination  of  fineness,  the  ascertainment 

of  soundness,  and  the  testing  of  tensile  strength.  The 
standard  sieve  in  use  in  America  appears  to  be  that  having 
100  meshes  per  linear  inch,  made  of  No.  40  wire,  Stubb'a 
wire  gange.  The  test  Tor  soundness  is  that  usual  in  this 
country,  namely,  the  observation  of  the  behaviour  of  thin 
pats  of  neat  cement  kept  under  water  and  examined  for 
cracks  or  other  symptoms  of  internal  strains.  The  tensile 
strength  is  determined  on  a  mixture  of  one  part  by  weight 
of  cement  to  three  of  sand,  and  the  mould  is  filled  without 
ramming.  Five  briquettes  are  used  for  each  test  and  only 
those  breaking  across  their  smallest  section  are  included  in 
the  return  of  the  test 

The  testing  machines  iu  use  in  America  are  represented 
bv  two  types.  (  me  is  that  known  as  the  Fairbanks  and  is 
operated  by  running  shot  into  the  bucket  at  the  end  of  the 
upper  lever  of  the  apparatus  until  the  specimen  breaks, 
when  a  valve  automatically  cuts  off  the  supply  of  shot  from 
the  hopper  above  the  bucket. 

The  bucket  with  its  coutents  of  shot  is  weighed  on  the 
machine  itself  bv  remtevicg  it  from  its  position  at  the  end 
of  the  upper  lever,  replacing  it  by  a  counterpoise,  and 
cding  it  below  the  large  balance  weight  at  the  left  of 
the  instrument  and  counterbalancing  it  by  the  use  of  the 
steel-yard  graduated  on  the  upper  lever. 

The  second  testing  machine  is  a  single  lever  instrument 
known  as  the  Kiehle  and  is  actuated  by  a  handwheel,  not 
being  automatic  like  the  Fairbanks.  The  upper  levtr  is 
merely  an  indicator  by  means  of  which  small  movements  of 
the  beam  may  be  detected. — B.  B. 


ilisfiudli  from  Arsenic  Tin  and  Antimony. — A  solution 
of  bismuth  nitrate  containing  0*0518  gnus,  of  the  metal 
was  used  in  each  experiment,  and  the  use  of  tartaric  acid 
:.:i  I  ammonia,  as  in  former  cases,  resorted  to.  The  separa- 
tions were  good  and  the  bismuth  was  deposited  in  a  com- 
pact form  when  a  weak  current  was  employed.  Owing  to 
the  comparative  ease  with  which  the  bismuth  oxidised,, 
rapid  and  careful  washing  was  necessary  and  the  use  of 
alcohol  after  the  first  washing  with  water  was  requisite. 

Mi  ■  nil/  from  Tin  Antimony  and  Arsenic. —  Soma 
difficulty  was  experienced  in  keeping  the  mercury  in  solution. 
in  the  presence  of  much  free  ammonia,  but  it  was  overcome- 
by  adding  the  mercuric  chloride  used  in  the  experiments  to- 
the  tartaric  acid  solution  before  the  addition  of  the  ammonia, 
or,  if  the  reverse  order  was  chosen,  by  having  the  solution 
dilute  aud  adding  the  mercuric  solution  with  constant 
stirring.  In  separating  mercury  from  any  one  of  the  three 
metals  a  deposit  that  is  easy  to  wash  is  obtained,  but  when 
all  three  are  present  a  portion  of  the  mercury  is  finely 
divided,  and  has  to  be  washed  with  great  caution  without- 
decanting  off  the  wash  water  closely.  This  makes  the 
evaporation' of  the  residual  water  by  the  heat  of  the  hand 
very  tedious,  but  it  caunot  well  be  avoided.  — B.  B. 


The  Electrolytic  Separation  of  tht  M-  tola  of  the  Second 
Group.  S.  C.  Schmucker.  J.  Amer.  Chem.  Soc.  1893, 
4,  195—206. 
The  author  has  endeavomed  to  find  a  general  method  for 
the  separation  of  the  metals  forming  acid  oxides  from  those 
forming  basic  oxides  of  the  second  group.  The  lines 
■worked  upon  were  generally  the  use  of  solutions  containing 
alkaline  tartrates,  and  the  device  of  keeping  the  arsenic 
(when  that  element  was  dealt  with)  i'i  its  higher  state  of 
oxidation. 

Coppi  r  from  Tin. — 0-1087  grm.  of  tin  was  dissolved  in 
hydrochloric  acid,  oxidised  with  bromine,  evaporated  to 
dryness,  taken  up  with  caustic  soda,  neutralised  with  tartaric 
acid  and  treated  with  4  grms.  of  tartaric  acid  and  then  with 
10  cc.  of  ammonia  (sp.  gr.  0-932).  Ten  ce.  of  a  solution 
of  copper  sulphate  containing  0-0999  grin,  of  copper  wire 
added,  the  whole  transferred  to  a  platinum  dish,  diluted  to 
175  ce.  aud  electrolysed  for  17  hours  by  a  current  yielding 
0-4  cc.  of  electrolytic  gas  per  minute.  The  copper  found 
weighed  0- 1001  grin. 

Copper  from  Arsenic,  Tin,  and  Antimony. — A  solution 
was  prepared  containing  S  grms.  of  tartaric  acid  and  30  cc. 
of  ammonia,  nnd  to  thii  portions  of  solutions  of  arsenic 
antimony  and  tin,  all  in  their  highest  statu  of  oxidation  and 
containing  approximately  01  grm.  of  the  metal  apiece, 
were  added.  Tha  quantity  of  copper  added  to  this  mixed 
solution  was  0-]ol6  grm.  and  on  diluting  to  175  cc.  and 
electrolysing  for  five  hours  with  a  current  generating0'8  cc 
of  gas  per  minute,  the  quantity  of  copper  found  was 
0-1019  grm. 

Cadmium  from  Antimony. — Similar  solutions  were  used 
and  the  condition  of  experiment  ware  also  similar  to  those 
mentioned  above.  The  quantity  of  cadmium  taken  was 
0-0916  grm.  and  that  found  0-0920  grm.  The  precipitated 
metal  was  in  a  somewhat  spongy  condition  and  needed  care 
in  washing. 

Cadmium  from  Tin. — The  method  and  i .  suits  were  similar 
in  all  respects  to  those  of  the  previous  separation.  The  use 
of  a  weak  current  (0-2  ce.  of  electrolytic  gis  per  minute) 
favoured  the  obtainment  of  the  cadmium  in  a  compact  state. 
The  separation  of  cadmium  from  arsenic  anil  from  a  mixed 
solution  of  arsenic  antimony  and  tin,  also  succeeded,  the 
prescription  used  previously  being  observed. 


Investigation  as  to   the  Value  of  Bora.r  as  the   Basis  oj 
Acidimetry.     T.   Salzer.     Zeits.  anal.  Chem.  32,  529  — 

,  (Compare  this  Journal,  1893,  406.) 
The  difficulties  which  attended  the  use  of  borax  snlutions- 
in  acidimetry  (see  Mohr's  Lehrbuch  der  Tierinnethode, 
vol.  2,  p.  102,  1st  ed.)  have  now  been  overcome,  and  the 
author  has  made  a  series  of  test  experiments,  which  show 
that  the  most  suitable  basis  of  volumetric  analysis  is  a 
decinormal  solution  of  borax.  The  chief  advantages  in 
using  this  standard  solution  are,  that  it  is  easily-  preparer! 
pule,  aud  that  it  is  not  so  liable  to  absorb  caihon  dioxide- 
from  the  air'.  Oxalic  acid  is  preferably  used  as  the  standards 
acid. 

The  author  formerly  recommended  the  use  of  methy  I 
orange  as  indicator  when  titrating  with  borax  solutions. 
On  closer  investigation,  however,  he  finds  that  methyl 
orange  is  advantageously  employed  only  when  estimating 
the  strong  mineral  acids  ;  in  other  cases  it  is  much  better  to- 
use  litmus.  Citric  acid  seems  to  form  a  compound  with* 
boric  acid,  and  is  therefore  best  estimated  in  the  usual  way 
with  caustic  potash  and  phenolphthalein. — J.  S. 


The  Volumetric  Determination  of  Potassium  Borofluoride, 

F.  Stolba.     Chem.  Zeit.  Kep.  17,  1893,  250. 
I'm  noed    on   the   well-known    reaction    between  alkaliue- 
carbonates  and  borofluorides  at  a  red  heat : — 

2KF,  BF3  +  3Na.C03  =  2KF  +  6XaF  +  B,03  +  3C02 
the  author  has  woikcd  out  a  process  for  the  acidimetric- 
estimation  of  these  compounds.  The  dried  borofluoride  is 
weighed  out  into  a  deep  platinum  crucible,  and  a  known 
weight,  at  least  four  times  that  of  the  former,  of  sodium 
bicarbonate  added,  and  the  whole  well  mixed  up.  The 
crucible  is  heated  gently  until  the  carbonic  acid  has  passed 
off,  then  ignited  until  the  mass  is  in  a  state  of  complete 
fusion.  It  is  then  put  into  a  large  platinum  basin,  water 
added,  boiled,  and  titrated  with  normal  acid  added  a  few- 
drops  at  a  time,  using  litmus  or  brazil-wood  as  an  indicator. 
If  the  acid  be  added  in  large  quantities  at  once,  the  original 
borofluoride  will  be  regenerated.  The  amount  of  acid 
required  for  the  sodium  bicarbonate  being  known,  the- 
difference  between  that  and  the  quantity  required  on  titration 
gives  the  amount  of  borofluoride,  each  cc.  being  equivalent 
to  0-042037  grm.  of  the  potassium  salt.  Results  quoted  by 
the  author  are  satisfactory. — F.  II.  L. 


The  Technical  Estimation  of  Lead.    A.  II.  Low.    J.  Amer. 

Chem.  Soc.  1893,  15,  548—552. 
THE  ordinary  dry    assay   for  lead  is   frequently   erroneous, 
and  a  quick  "wet  method   for  technical  use  would  geuerally 
he    preferable.      Alexander's    molybdate    method    is    the 
shortest  hitherto  proposed,  but  tht;  presence  of  lime  causes 
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aluminium,  each  ,',.  in.  thick  by  ,'  in.  wide  and   1  ,  in.  I 
are  placed  in  ilie  solution,  which  is  heated  to  boiling  for 
tiw  niiiiti'  sure  precipitation  of  the  whole  of  the 

i.i!  the  bnlk  of  the  solution  should  be  kept  small. 
The  flask  is  filled  with  tap  water,  and  the  lead  washed  by 
.  ssolved  by  treatment   with  5  cc.  of  a 
mixture  of  l  part  of  strong  nitric  arid  and  _'  of  distilled 
water.    The  solution  i>  separated  from  the  residual  alumi- 
nium,   made    Blightly   alkaline   with   strong   caustic    soda 
tion,  u-in;;   phenolphthalein    as   an    indicator,  treated 
with   in  ec.  of  a  cold  saturated  solution  of    oxalic  acid. 
1  filtered,     The  lead  oxalate  is  titrated  with  potas- 
sium permanganate  in  presence   of    sulphuric  acid     The 
permanganate  solution  is  standardised  by  the  use  of  iron, 
and  the  figure  thus  obtained,  multiplied  by  the  empirical 
ir,  L*8SS,  which  is  best  checked  by  eaeh  operator  by 
I  the  process  on  0'3 — 0'4  gnu.   of  pure  lead 
reduced  from  the   acetate.     None    of  the    ordinary    con- 
stituents of  lead  ores  interferes  with  the    results  of  this 
method,  which  are  said  to  be  accurate   to   0"  1 — 0'2  per 
cent 

Fet-rocyanide  method. — The  ore  is  attacked,  oon- 
phatee,  and  filtered  as  described  under  the 
permanganate  method.  The  hulk  of  the  lead  sulphate  is 
washed  with  50  cc.  of  cold  water  into  the  original  flask, 
and  10  cc.  of  cold  saturated  solution  of  ammonium  car- 
bonate added   thereto.     The   mixture   is   heated  to  boiling. 

d,  filtered  through  the  same  filter,  the  precipitate 
carbonate)  washed,  boiled  with  a  cc.  of  glacial  acetic  acid, 
and  \i:>  ec.  of  distilled  water,  the  solution  diluted  with 
cold  distilled  water,  and  titrated  with  potassium 
ferrooyanide,  uranium  acetate  being  used  as  an  indicator. 
The  iitrati.iu  is  h.-st  effected  by  separating  a  portion  after 
solution  from  the  maiu  quantity,  and  adding  it  after  the 
end  point  has  been  passed  in  titrating  the  main  portion. 
finishing  with  more  caution.  A  second  reserve  portion 
may  he  used  in  the  same  way.  A  deduction  of  two  drops 
from  the  reading  of  the  buntte  is  necessary  to  allow  for  the 
ferroeya tnde  needed  for  the  end  reaction.  The  ferroc\  snide 
solution  contains  about  10  gnus,  per  litre,  aud  is  standard- 
ised on  0*8 — 0-  1  grin,  of  lead  reduced  from  the  acetate  and 
carried  through  the  whole  process.  To  provide  against  the 
influence  of  bismuth  and  antimony,  the  basic  sulpl 
which  might  interfere,  lOcc.  of  dilute  sulphuric  acid  (1  :  10) 
and  2  gyms,  of  Rochelle  salt  may  be  added  to  the  original 
solution  of  the  ore  after  evaporation  with  sulphuric  acid. 
40  cc.  ot  water,  instead  of  50  cc.  as  mentioned  in  the 
prescription,  are  then  added,  aud  the  process  continued  as 
already  described.  The  only  induence  of  lime  is  that  due 
to  the  solveut  action  of  calcium  acetate  on  uranium  ferro- 
oyanide, but  ores  with  as  much  a<  30  per  cent.  CaO  may  he 
thus  assayed,  provided  complete  reaction  between  the 
calcium  sulphate  aud  ammonium  carbonate  be  secured. 

— B.  B. 
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an  Erlenmeyer  flask, the  mil  ,tlv  on  the 

-and  bath  for  an  bom.  filtered  through  an   ignited  osb 
filter,  washed  and  dried  at  !_■  ■'  i  high 

;h).     The  graphite  is  then  burnt  hj  igniting  it  first  in 
a  stream  of  air,  and  afterward-,  for  at  least    an    hour  a 
quarter,  in  a  current  of  oxygen. — F.  1!.  i.. 


Estimation  of  Chromium  in    <  5  | 

Iron  Ore.    J.  SpuTler  and  s.  K.ilm.m.     Chem.  Z       l; 
1893,  1360—1412. 

Thi-  paper  is  in  continuation  of  the  bv 

published   (this  Journal,    1893,   m'.7),  on   the  volum 

estimation  of  chromium  in  ferrochromi  mi  principle 

has  been  applied  to  the  estimation  of  chromium  in  chromuira 
steel.     The  fusion  of  chrome  iron  ore  with  a  mixture  of 
caustic  soda  and  sodium  peroxid 
fully  studied. 

The  chromium  steel  is  dissolved   in   dilute  sulphuric 
evaporated    to    dryness   and  fused    with    caustic    soda    and 
sodium    peroxide.     The    whole    of   the    chromium    is   thus 
converted  into  sodium  cbromate.     The  mass  is  digested  with 
water,  aud  after  removing  any  sodium  manganate  or  fei 
with  peroxide,  and  decomposing  excess   of  pet  oxide   with 
carbonic  acid,  the  solution  is  made  up  to  a  certain  uiea- 
filtered,   and   the   chromium   estimated    volumetrically    by 
"Scbwarz  '"  method. 

Two   samples  of  chromium    steel    were    analysed.     Tin 
chromium    was    estimated,   both    volumetrically,    by 
author's  method,  and  gravinictric.i'ly.  by  J.  Blair's   method. 
The  results  were  as  follows  : — 


Cr. 

Vulumetri 


1-35— 1-40 


I  •08— 4"10 


i  r. 
Gravimetric. 


. 


The  volumetric  estimation  takes  only  about   ai  hours,  and 

the    presence    of    Wolfram    does    not    affect   the    working. 

Attempts  were   made   to   fuse  tl. 

soda  and   peroxide,   but    the   results  were 

owing  to  the   difficulty  in   bringing    the    steel  to  a  very  fine 

powder. 

Further  trials  in  the  analysis  ,,f  chrome  iron  ore  have 
sati-tied  the  authors  as  to  the  efficacy  of  their  process. 

By  using  pure  caustic  soda  and  sodium  peroxide,  the 
method  can  be  applied  to  the  detecting  and  estimating 
chromium  in  different  irou  ores. — H.  M. 
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cation  of  Ike  Stannous  Chloridt    Method  for  Titra- 
K.  TV.  Malum.     Amer.  Cliem.  j.  15,  360 ; 
Joar.  Amer.  Chem.  Roc.  18 

Tins  modifii;ition  depends  upon  the  fact  that  when  stannous 

!.'  solution  is  added   to  a   boiling  solution  of  ferric 

.  strongly  acid  with  hydrochloric  acid,  and  contain 

iu«  also  some  mercuric  and  platinic  chlorides,  the  ferric  iron 

ed  to  the  ferrous  state,  and  then  the  next  drop 

duous  chloride  in  tses  the  formation   of  n 

cloud  of  mercurous  chloride,  which   becomes  darkened  and 

rendered  perceptible  bj  finely  divided  mercury  and 

platinum,  which  are  further  precipitated.     This   mixture  of 

mercuric  chloride  and  platinic  chloride  can  therefore  be  used 

lalicator.     It  can  be  made  of  such  strength  that  one 

'tains  0'0.">  grm.  id' metallic  platinum  and  34'0grms. 

oi  mercuric  chloride,  and  IScc.  of  this  solution  is  a  suitable 

nuantirv  to  use  in  a  test. — II.  S.  1'. 


of -Barium  in  the  presenct  of  Calcium  and 
Magnesium.  Y.  YV.  Mar.  Amer.  Jour,  of  Science, 
43,  521  :  Zeits.  Anal.  Chem.  32,  470 — 171. 

Tins  separation  depends   upon  the  insolubility  of  barium 

and  the  solubility  of  the  calcium  and"  magnesium 

.li!  Tides  in  concentrated  hydrochloric  acid,     tine  part  of 

m    chloride   according   to   the  author,   is    soluable  in 

parts   of   concentrated    hydrochloric   acid    at    the 

y  temperature.      The    addition    of   ether    de 

liability  to  1  pan  in  120,000. 

The  chlorides  of  the  above  name  alkaline  earth  metals 

-rived  in  as  little  boiling   water   as  possible,  24   cc. 

(rated   hydrochloric  acid  added  drop  by  drop,  and, 

alter  cooling,  5  cc.   of  absolute   ether  are  added,  and  the 

whole  is  well  stirred.     The   precipitate  is  allowed  to  settle 

tor  a  few  minutes  and  it  is  then  transferred  to  an  asbestos 

filter  in   a  Gooch  crucible    and    washed  with  concentrated 

hydrochloric  acid  containing  about   10  percent,  of  ether. 

■■<  cipitate  should  not  he  allowed  to  stand  for  more 

ban  a  minute  or  two  before  being  filtered,  as  on  standing 

a  -mall  loss  is  found.     The  washed  barium   chloride  is  first 

hied  at  a  low  temperature  and  afterwards  at  from  150  — 

Jui    ('.  and  weighed.     The  method  gives  good  results  with 

■mixtures  of  barium  and  calcium  chlorides  in  all  proportions, 

but  when  more  than  3  gnus,  of    magnesium   chloride  in 

:-occ.  of  the  solution  are   present   a   reprecipitation  of  the 

barium  chloride  is  recommended. — H.  S.  1'. 


-  ontium  from  Calcium.  P.  E.  Browning. 
Amer.  Jour,  of  Science,  43,  50  ;  Zeits.  Anal.  Chem. 
32,  468—  169. 

thods  di  pends  upon  the  solubility  of  calcium  nitrate 

solubility  of  strontium  nitrate  in  boiling  amyl  alcohol. 

riic  a. pit  ons  solution  of  mixed  St  n  ntium  and  calcium  nitrates 

is  evaporated    to    dryness    in    a    beaker    of    about    100  cc. 

ty  and  the  residue  taken   up  with   the  least  possible 

itj  of  water;  30  cc.  of  amyl  alcohol  are  then   added 

and    boiled   for  a  few    minutes,   until    the  water   ha-   been 

tely  expelled  and  the  alcohol  has  attained  its  normal 

boiling  point  (  US  —130    C.  I.     The  liquid  is  then  decanted 

and  filtered  through  an   asbestos   filter  iu    a  Gooch  crucible 

and    tin?    residual    strontium   nitrate   is   washed  with   -mall 

-   of    boiled  ainvl  alcohol.     The   amyl  alcohol  for 

washing  is  delivered  from  a  small  wash  bottle,  to  the  mouth 

tube  of  which  a  small  calcium  chloride  tube   i-  attached 

containing  a   plug  of  cotton  wool   to   prevent  any  of  the 

calcium  chloride  falling  into  the  alcohol.     The  residue  is 

then    warmed    gently    to  expel    all    the    alcohol,    and    the 

strontium  nitrate  again  dissolved  in  afew  drops  of  water, 

a  drop  or  two  of  nitric  acid  added  and  again  evaporated  to 

ft  is  then  re-dissolved  in  a  few  drops  of  water,  and 

again  precipitated  by  addition  of  30  cc.  of  amyl  alcohol 

and     treated    as    before.     this    second    precipitation    being 

-   r\  to  remove  traces  of  calcium  that  go   down  iu  the 

:i  -t  precip'tate.      The  precipitate  of  strontium   nitrate   is 

n  nr  collected  OU  the  filter  washed  with  amyl  alcohol,  dried 

I  weighed.     Strontium  nitrate  is  not  completer* 

6    in  li li i >  1  alcohol,  and  the  amount  of  coirection 


to  be  made  for  its  solubility,  depends  of  course  upon  the 
quantity  of  alcohol  remaining  after  boiling  the  precipitate 
in  it.  As  however  only  a  few  minutes  boiling  is  needed  to 
expel  the  water,  the  author  always  had  about  23  cc.  of  alcohol 
remaining.  This  quantity  was  found  to  retain  0*001  grm. 
of  stri  ntium  iu  solution.  For  every  30  cc.  of  alcohol  used 
re  an  addition  of  O'OOl  grm.  of  strontium  must  be 
made  to  the  weight  of  precipitate  found,  and  also  from  the 
weight  of  calcium  sulphate  found  in  the  solution  after 
separation  of  the  strontium,  0  0035  grm.  must  be 
subtracted  for  each  30  cc.  of  alcohol  used. 

The  calcium  in  the  two  filtrates  maybe  determined  by 
precipitation  with  sulphuric  acid  and  ethyl  alcohol,  or  the 
filtrates  may  be  evaporated  to  a  small  volume,  and  trans- 
ferred to  a  weighed  platinum  dish  and  evaporated  to  dryness 
and  ignited.  Sulphuric  acid  is  then  added,  the  evaporation 
to  dryness  and  ignition  repeated  and  the  calcium  weighed 
as  sulphate.  The  latter  method  gives  the  more  exact 
results.— H.  S.  P. 


iiton  of  Barium  and  Calcium.  P.  E.  Browning. 
Amer.  Journ.  of  Science,  43,  314;  Zeits.  Anal.  Chem. 
32,  469—470. 

Tin-  method  depends  upon  the  same  principle  as  the  same 
author's  method  for  separating  strontium  and  calcium  (see 
preceding  abstract),  viz.,  the  insolubility  of  barium  nitrate 
in  boiling  amyl  alcohol,  whilst  calcium  nitrate  is  soluble 
in  the  same  medium.  The  same  process  is  carried  out  as 
already  described  in  separating  strontium  and  calcium. 
except  that  in  the  case  of  barium  only  one  precipitation  is 
needed  and  no  correction  requires  to  be  made. — H.  S.  P. 


Estimation  of  Free  Acid  in  Solutions  of  Per-Salts  of  the 
Heavy  Metals.    F.Hoffmann.     Chem.  Zeit.  17,  1318: 

As  an  accurate  method  for  estimating  the  free  acid  in 
copper  sulphate  solutions,  in  place  of  the  unsatisfactory 
results  of  the  ordinary  methods,  the  author  presents  the 
following  :  — 

By  adding  to  a  solution  of  copper  sulphate  containing 
free  acid,  yellow  prussiate  in  excess  of  that  required  to 
precipitate  the  copper,  the  following  reactions  take 
place  ;  — 

2CuSO,  +  K4FeCy6-=2K2SOJ  +  Cu.FeCy6 
2H;SU4  +  K,l-eCy0  =  2K._,SO4  +  H4FeCy6 

So  that  an  excess  of  ferrocyanide  has  no  influence  on  the 
amount  of  free  acid.  But  the  solutions  used  must  be 
so  dilute  that  the  ferrocyanic  acid  produced  will  not 
decompose. 

A  small  quantity  of  copper  solution,  containing  about 
2 — 3  grms.  CuSl  )4,  is  precipitated  by  a  small  excess  of  yellow 
prussiate,  made  up  to  a  certain  volume,  and  allowed  to  settle. 
The  clear  solution  is  poured  off,  and  titrated  with  standard 
alkali. 

In  presence  of  ferric  salts,  potassium  sulphocyanide  may 
be  used  to  show-  the  presence  of  free  prussiate.  On  adding 
KCXS  to  the  solution,  iron  sulphocyanide  is  formed,  which 
dissolves  in  ether  with  a  red  colour.  The  copper  is  pre- 
cipitated first  by  the  prussiate,  then  the  iron;  so  that  as 
soon  as  the  red  colour  of  the  ethereal  solution  disappears, 
all  the  copper  and  iron  will  have  been  precipitated. 

The  above  method   can  be  used  for  the  per-salts  of  all 

the  other   heavy  metals.      In   the  case  of  lead,  silver,  zinc, 

iS;c,  where  the   precipitates   with   prussiate  are  colourless, 

it   is  not  necessary  for  the   precipitate  to  -ettle,  nor  is  an 

-  of  prussiate  harmful. 

The  author  has  used  the  above  method  for  several  years, 
and  finds  that  it  gives  very  accurate  results  in  solutions  of 
per-salts. 

The  effect  of  small  quantities  of  proto-salts  on  the  results 
is  very  slight,  and  may  for  technical  purposes  be  over- 
looked".— II.  M. 
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,1  Studies  «l  Methods  fox  thi    I  x  "''''''"'• 

//      L.    Mnrchlcwski.     iSeita.    Vnal  Chcm.    1893,    32, 
ill. 

mtinuntion  of  n  previous  article  /     -    Vnal   ( 
30    1   .  i.,-  this  Journal,  1  "  which  various 

I  indirect  methods  of  cstimal 

the  author  now 

.   the    results   of   his   investigation    ..1    the  gravum 
modified  by  T  rendwcll).  Sauer  (re 
b\    Znlkowski).  nnil  tlio  volumetric  methods  0!    bode 
akow.     In  the  ease  of  the  two  former  nietho 
,     1    pyrites   as   stnndard,   which,  according   to    an 
■nude  l»  Lunges  ,        ,        .       -  per 

sulphur,  ami   which,  as  pure  FeSj  contains  53 
of  sulphur,  may,  therefore,  be  considered  to  be 
of  b"ohr"s  method,  he  used 
meat,  containing  1*857  percent, 
alphur,  us  be  used  in  experimenting  upon  the  methods 
rticle  (/'"■•  "'/.)• 

,. ,    (Ber.   osterreich   Chem.  Gesellsch. 
.    modified    b;   Treadwell   (Ber.   24,    1937;    this 

-This  method  depends   u] the  con. 

;   the  sulphides  of  iron  existing  in  pyrites,  into 

hide,  1>»  heating  the  finely  pounded  substance  with 

p0ltder  10  in  atmosphere  of  carbon  dioxide. 

sulphide  formed  is  then  decomposed  in  a  flask  by 

hydrochloric  arid,  and  the  sulphuretted  hydrogen  thaj  is 

i  conducted  into  a  standardised  solution  of  iodine, 

'whereby  ■  portion  of  the  iodine  is  converted  into  hydriodic 

acid  and  sulphur  is  precipitated.    The  excess  of  iodine  is 

1  determined  by  titration,  from   which   the   amount  of 

-uli-hur  in  tin-  sample  can  be  calculated. 

The  author  finds  that  the  result-  obtained  when   working 

with  pyrites  free  from  barium  01    lead    sulphate  are    in 

1  agreement  with  those  given  bj  Lunge's  method  (this 

Journal,  1889,  96fi  j   1893,  292).      3ut,  as   pointed  out  by 

Treadwell,  the  method  is  not  applicable  for  the  technical 

of  pyrites,  because  the  insoluble  sulphates  (of 

barium,  lead,  &c)  existing  in  the  pyrites  are  more  or  less 

i   upon,  and   reduced  by    ignition    with    itou    powder. 

the  eorreet  technical  estimation  of  sulphur  in  pyrites, 

Lunge's  method,  or  Treadwell's  latest  method  (Ber.  1893, 

this  Journal,  1893,  64),  should  be  used. 

lothor  also  experimented  to  see  if  the  sulphur  in 

lead  sulphate  could  be  correctly  estimated  by  the  Gi 

process,  but  the  results  obtained  were  not  concordant,  and 

were  too  low. 

's    Method   (Zeits.    Anal.    them.    12,   32,    178), 
fjfied    hi/   Zulhowshi   (Her.  oesterr.    Chem.    Gesellsch, 

1881  ;  l>ingler,  241  ).—  Sauer's  method  is  based  upon  the 
combustion  of  the  sulphide  in  a  stream  of  oxygen  and 
the  estimation  of  the  sulphur  oxides  evolved.  Various 
modifications  of  the  process  have  been  made  (by  Mixter, 
Znlkowski,  Tscbirikow,  Jannasch,  &c.),  whieh  chiefly  differ 
from  each  other  and  the  original  in  the  nature  of  the 
absorbent  used  to  retain  the  oxidised  products  of  the  com- 
bustion. Znlkowski  employs  a  solution  of  caustic  potash 
({rte  from  sulphate)  and  potassium  hypobromite,  made  by 
adding,  drop  by  drop  and  whilst  cooling,  100  gnu- 
bromine  loan  aqueous  solution  of  ISti  grins,  of  potassium 
hydrate.  The  solution  is  then  made  up  to  one  litre,  and 
3ti  cc.  suffice  for  estimating  0'5  grin,  of  sulphur.  After 
the  combustion  of  about  0.">  grni.  of  pyrites,  using  a  com- 
bustion tube  about  40  cm.  long,  the  absorbing  liquid  is 
acidified  with  hydrochloric  acid,  bulled  to  expel  bromine, 
and  the  sulphuric  acid  precipitated  as  barium  sulphate. 
The  author  obtained  by  this  process  very  satisfactory  results 
with  the  sample  of  pyrites  used  as  standard,  bat  li_'  con- 
siders it  too  tedious  a  method  for  adoption  as  a  technical 
analytical  process.  Another  drawback  to  it  is  that  it  is 
not  practical  to  carry  on  several  estimations  at  the  same 
time, as  can  be  done  in  processes  not  requiring  a  combustion 
furnace.  It  is  useful  for  determining  sulphur  existing  as 
sulphide  in  substances  containing  other  non-volatile  but 
soluble  sulphur  compounds,  such  as  calcium  sulphate. 
Znlkowski  recommends  it  tor  estimating  sulphur  in  spent 
oxide  from   gas  purifiers.     For  this  purpose  he  employs  ;, 


60  cm.  Ion  the 

end  at  which  thi  in  with  tho  absorption  apparatus 

is  made,  and  also  somewhat  narrowed 
end,     A   layet  ol   plutiniM  tl 
firsl  placed  in  tl"-  lube,  and  shaken  down  to  the  constrii 

part.   til.  11  at     .1     d:-r,in>-  Ol    7  —  111  cm.   i-    plai 

ili  at   o-4   ci  i'  oxide.      'I  be 

platinised  asbestos  is  lii-t    heated,  and   isl   oxygen 

through  the  tube  at  thi  Mb  r  tl 

is   hi  ■  'line:  with   the   •  ud    nearest    the  plnti 

asbestos,  and  continuing  the  heating  gradually  towards  tbo 

■  which  tb  ters.     'I  lie  author  dot  ■  nol 

whether  he  finds  the  process  satisfactory  or  nol  in  thi 

1        m  (ric  .1/,  thnds  of  I  h   /  itui 

and  von  Klubnkow  tiler.  18,  1861 ;  thi-  Journal, 
method  i-  one  of  the  man)  methods 
for  determining  sulphur  existing  as  sulphides,  depending 
upon  the  decomposition  of  the  sulphides  with  an  acid,  and 
estimation  of  the  sulphuretted  hydrogen  evolved.  In  this 
instance  the  sulphuretted  hydrogen  is  absorbed  by  an 
ammoniac  il  solution  of  zinc,  then  the  absorbing  liquid 
together  with  the  precipitated  zinc  sulphide  i-  saturated 
directly  with   a  dilute    iold   solution   o  ulphntc  in 

Sulphuric    acid,    and    the    reduced    ferrous    sail    titrated    with 

permanganate.  The  author  did  not  obtain  satisfactory 
results  with  this  method 

Neither  did  he  find  von  Klnbukow's  method  of  any  value. 
This  was  suggested  for  estimating  sulphur  in  the  higher 
sulphides,  which  when  treated  with  acid,  besides  liberating 
sulphuretted   hydrogen,  pn  Ipbur,  as  also  in   th 

hyposulphites,  sulphites,  &c  The  process  attempts  the 
conversion  of  ail  (he  elementary  precipitated  sulphur  into 
sulphuretted    hydrogen,    by     d<  the    subst 

mixed  with  zinc,  by  means  of  hydrochloric  acid,  and  boiling 
to  expel  the  sulphuretted  hydrogen;  but  in  the  event  of 
sulphur  separating,  the  Bask  is  cooled,  allowed  to  -■ 
and  again  boiled,  and  ><>  on  until  the  sulphur  is  removed. 
The  author  tested  the  method  witb  a  solution  of  ; 
sulphide  of  potassium  and  with  sodium  sulphite,  but  in 
ever]  case  sulphur  separated  which  could  not  be  completely 
removed,  and  the  results  were  too  low.  — 11.  S.  P. 


Estimation  of  Sulphur  in  recovered  Gas-purifying 

Material.     F.  Meyer,  Chcm.  Zeit.  17,  1319. 

The  method  recommended  by   "Post"    in    his  chemisch- 

technische  analyse  is  very  tedious.     The  following  has  been 

found  much  more  convenient. 

20 — 30  cc.  carbon  disulphide  arc  introduced  into  a  fla~k  A. 
of  about  150  cc,  with  which  a  small  calcium  chloride  tube  I? 
is  connected.     In  the  bulb  of  this  tube  are  placed  2 — 3  grms. 
of  the  purifying  material,  dried  and  wrapped  in  filtet 
The  tube  is  then  connected  with  a  reflex  condenser. 

Instead    of    the    calcium    clilori  lc    tube    Ii,    a    Soxblet's 
extraction  apparatus  may  be  used. 
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fitted  up  in  this  way,  the  flash  is  heated  on  a 

water  bath  at  about  80   ('.,  until  the  drops  falling  back 

into  the  flask  appear  quite  colourless  (J  hour  to  l  boor). 

Jphide  is  then  distilled  oft,  the  last  traces 

by  blowing  air  into  the  flask.     The  sulphur 

b   remains,  is  oxidised  with  fuming  nitric  acid  ami  a 

little  potassium  chlorate.     The  nitric  acid  is  driven  off  with 

hydrochloric,   and    the    sulphuric  acid   precipitated    with 

barium  chloride. — H.  M. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

'Reactions  <i>ni  Constitution  of -Morphine.     G.  N.  Vis. 
J.  prakt.  Chem.  47  (1893)  584— 587. 

(1.)  The  nitrogen-atom  in  morphine  is  methylated. 
Morphine  is  a  tertiary  base. 

(3.)  Bj  certain  reactions  morphine  yields  pyridine: 
hence  it  probably  contains  the  pyridine-nucleus. 

(4.)  Morphine  derivatives  are  frequently  known  tc 
become  converted  into  those  of  the  coal  tar  hydrocarbon, 
phenanthrene  ;  if  morphine  does  not  therefore  already  con- 
tain the  phenanthrene  nucleus,  it  must  at  any  rate  be 
capable  of  producing  it  with  great  ease. 

(."i.)  When  oxidised  in  a  suitable  manner  morphine 
yields  picric  acid,  and  when  fused  with  caustic  alkali  it 
yields  protocatechuic  acid.  Both  reactions  point  to  the 
e-cistenee  of  a  benzene-ring  in  morphine.  The  second 
reaction  indicates  that  morphine  has  a  constitution  analogous 
to  that  of  papaverine,  which  also  yields  protocatechuic  acid 
when  fused  with  alkali. 

(6.)  Morphine  contains  two  phenol  hydroxyls,  one  of 
which  behaves  as  a  normal  phenol  hydroxyl  whilst  the  other 
appears  to  behave  as  an  alcohol  hydroxyl.  Tne  third 
oxygen  atom  in  morphine  is  of  a  neutral  character. — D.  E.  J. 


Tli,-    Detection   of   Eosin    in    ( 'oloured    Tomatoes.     K.  P. 

Mrlln  v    cud    \V.    1).    Bigelow.       .1.   Amer.   Chem.    Soc. 

1893,  4'.  191-  195. 
A  SAMPLE  of  "tomato  colour"  made  in  Cincinnati  was 
identified  as  an  aqueous  solution  of  bromeosin.  Other 
i  i  cles  of  food  have  been  known  to  be  coloured  with  this 
and  similar  Bynthetic  colouring  matters,  but  hitherto  the 
fact  lias  not  been  recorded  in  the  case  of  tomatoes.  A 
method  was  elaborated  for  the  detection  of  this  colouring 
matter,  the  plan  finally  adopted  being  as  follow  s.  The  solid 
portion  of  the  tinned  fruit  is  strained  oil  and  the  juice  is 
acidulated  with  hydrochloric  acid  and  shaken  out  with 
ether.  The  ethereal  solution  is  washed  and  shaken  up  with  a 
dilute  solution  of  caustic  soda.  Should  this  solution  be 
strongly  coloured  it  i-  acidified  and  extracted  with  ether, 
and  the  ether  shaken  out  with  caustic  alkali  as  before,  the 
operations  being  repeated  until  the  colouring  matter  other 
than  that  sought  lias  been  eliminated.  The  fact  that  the 
natural  colouring  matter  of  tomatoes  is  not  completely 
separated  from  its  acid  solution  by  ether  nor  removed  wholly 
from  ether  by  alkali  allows  of  its  separation  from  the  artificial 
dyestuffby  repeated  treatment.  The  presence  of  a  yellow- 
ii  fluorescence  in  the  final  alkali  extract  is  indicative  of 
bromeosin.  As  iodeosin  does  not  give  a  fluorescence  in 
alkaline  solution  its  presence  has  to  be  determined  by  an 
additional  test.  The  alkaline  liquid  resulting  from  the  final 
extraction  is  gently  warmed  with  sodium  amalgam,  and  to 
it  is  then  added  a  drop  or  two  of  very  dilute  solution  of 
potassium  permanganate.  The  presence  of  either  iodeosin 
or  bromeosin  is  indicated  by  the  development  of  a  green 
fluorescence. — B.  B. 


On    the    'Xanthine    Bodies.      P.   Balke.      Journ.  prakt. 

Chem.  47,  (1893),  537— 5G7. 
The  author  has  investigated  the  effects  produced  by  various 
reagents  upon    xanthine   compounds,   and  the  results    arc- 
given  in  the  following  table : — 


Solubility  in 
Water. 


Action  of 
» loncentrated 

Caustic 
Soda  Solution. 


Action 
Oi  I.i  au- 
Acetate 
and 
Am- 
monia. 


Action 

of 
Copper 
Acetate. 


Felilins-'s 

Solution  and 
NHjOH.HCl 


PIios- 
pho- 

Holyb 
die 
leid. 


Mer 

curie 
Chlo- 
ride. 


Silver 
Ni. 


Picric 

Acid. 


Weidel's 
Test. 

Evaporated 

with  II  \" 

an  i  i 

r,  and 

introduce 

into  an 

Atmosphere 

of  Amiuonia. 


Xanthine 

Reaction. 

Evaporated 

with 

HNO3 


1.  Uric  acid  . . 
i.  Xanthine.. 

3  11-  teroxantb 

4.  Pnraxanth. 

5.  Theobromine 

6.  Caffeine  ... 


Almost  insoL  C3H  \  aK  ,<  >,.  II  .<  > 
with  difficult  v  sol 

With  diffieultj  CsH3NhN«0  H,0 
with  difficulty  sol. 


Bluish-      White  ppt. 
green    j  oxio 
ppt.  air. 


White  crystals 


soluble 

Wit),  difficulty 


7.  Guanine . ..         Insoluble 


8.  Camine  . . . 

9.  Hypoxanth 

li  nine... 
11.  Episarkine. 


Easily  - 

hot  H  ,0. 
With  difficulty 

Soluble 

IliSOl.  in  cold 

II  O.sol. 

with  difficulty 

in  hot. 


Blue  to 

green 

ppt. 


Yellow-red 
coloration. 


Yellow 

residue. 

Purple-red 

colour  in 

NaOH. 


Yellow 

K 

J. 

T. 

ppt. 

•• 

=: 

- 

White  ppt. 

m 

ft 

.. 

.. 

oxidising  in 

<y 

09 

<u 

air. 

a 

CD 

Yellow 

Yellow. 

P 

r> 

£ 
£ 

ppt. 

With 
NaOH 

Purple-red. 

•• 

— D.  E.  J. 
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i  \Vood\  Buehner. 

.'    I    17,  1319. 
D   ■■  Pharm  dition  III.,  requires  that 

.  ,|  wood  acetic  acid  decolorise  I""  oo.  perman- 
gnn.  k\ln<  )4). 
.  ithoi    l>>-  i. .nixl  ibnl  the  reduction  of 

ODtaioed 

■  litu.  m-,  acetic  acid,  methyl 

uunganate  solution  onlj 

cent,  solution  of  creosote  in  acetic  aeid 

..f  permanganate  solution,  so 

Mil-   is   a   minimum   of 

ii  rectified  wood  vinegar.     As  the 

much  in  c position,  ii  is   suggested   that  it 

would  be  more  expedient  to  substitute  an  acid  containing  ;i 
II.  M 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

t  Glues!   ■'•      !'.  Gautter.     Zeits.  Anal.  Chem. 

'  32,  113—415. 

Tin    value  of  glue-making  materials,  more  especially   of 

hes,  is  not   or.lv  dependent  upon  the  absolute 

ie  making  substance,  but  also  upou  the  relation 

ween  tliis  and  the  non  glue-making  constituents 

,  t    the  latter,    which    may    be    here 

impurities,    arc    of    two    kinds, — the    coarse 

linpuril  in   water,  such  as  sand,  carbonate  of 

ad    tat  :    and    those    impurities    that   arc    soluble    in 

water.     It   spetches   therefore  there  are  three  things  to  be 

estimated;    I,  the  coarse   impurities   insoluble   in   water; 

2,  the  raw  glue,  I.e.,  the  stun  of  the  constituents   soluble  in 

water-,  and  3,  the  actual  glue-yielding  substance,  ie.,  the 

If    -  boiled    with    water,    and   the    solution 

'ear   itself  by  standing,  the   insoluble  matters, 
3  sand,  carbonate   of  lime,  &c,  settle  to  the  bottom, 
the   fat  floats  on   the  surface,  and  the  crude  glue-making 
r.mains  in  solution.     The  latter  when  evaporated  to 
i".     This  can  now  be  separated  into 
matter  precipitated   from  solution   by  tannin,  i.e.,  the  pure 
I   soluble   impurities  not  pre- 
cipitated  by   tannin.     To   estimate   the   pure   glue-making 
ents  the  amount  ,>f  ash  in  the  raw  glue   and   in  the 
tannin  precipitate  must  also  he  determined.     The  pr         -    • 
w-: — 1<"  grins,    of    the    -ample    are    boiled    in   an 
ition  dish  with  1  litre  of  water  and  a  few  drops   of 
solution,  until  the  extraction  is  complete.     The 
solution  is  poured  into  a  suitable  vessel,  made  up  to  2  litres, 
and  allowed  t,'  -  ttle  for  10  hours.     20  ce.  (=  1  grin,  of  the 
-ample)  of  the  clear  extract  are  then  evaporated  to  dryness, 
dried  at  105    ('..  and  the  dn  residue  weighed.     It  is  then 
incinerated  and  the  ash  weighed.     This  gives  the  amount  of 
ash-free  raw  glue.    A  further  quantity  of  20  ee.  of  the  clear 
hen   measured  into  a   100  cc.  graduated  flask. 
dilated  with  about  30  cc.  of  water,  neutralised  with   acetic 
on   of    tannin    added    until   a   precipitate 
formed:    the   liquid   is  then   shaken,  and   its 
volume  made    up   to    loo  cc.      It    is  then    filtered  on  a  dry 
filter,  and  a  sufficient  quantity  of  hide  powder   is  added  to 
the  filtrate  to  precipitate  the  small  excess  of  tannin  that  has 
been  added,  and  the  precipitate  allowed  to  settle  during  ten 
hours.     If  the  solution  at   the   end   of  this   time  gives   no 
on  of  tannin  in  solution  it  is  again  filtered  on  a  dry 
filter,  and  50  cc.  (=  0- 5  grm.  of  the  sample)  are  evaporated 
to  dryness,  weighed,  and  the  ash  determined  by  incinerating 
ghing.     This  gixes  the  amount  of  a-h-i'ree  substance 
:n  the  evtraet  not  precipitated  by  tannin,  and  by  deducting 
this  from  the  amount   of   ash-free  raw  glue,  the  amount  of 
pure  glue-making  material  is  found.     As  an  example  : — ■ 

1.  20  cc.  of  extract  (=  1  grm.  of  the  sample)  give — 
-■nil.  dry  residue. 
OlSSgrni.ash. 

misjt  arm.  ash-free  residue. 
-  7  per  cent,  ash  free  raw  clue. 


tannin,  made  up  t..  i ••■ 

nid  exci  i 

i  sample )  ■■ 

•in  ill 
■  '.  tii.  sample  of 
. 

i  ial. 
ash. 


—ii.  s.  r. 


Estimation  oftht  Quantity  ><l  Juice  contained  in  11 

A     \  iv..  D        l:  ll  .       IC  des  Chiiu.  10. 

-      under  XVI  . 


Quanlitatici   Colorimelric  Estimation  of  Carbohydrat 
E.  NeitzeL     tfeue  /cits,  ttubenzucker  [nd.  32,  13. 

Tin;  method  which  forms   the  si.'  German    patent 

•id-    Upon  the    n  i  h\ 

ill!  (Chem.  Zeit.,  Is-.'),  9,  231;  this  Journal.  .  - 
and  455),  and  by  Mblisch  (Silzber.  Wien.  Akad..  6  Mai, 
lS.st'>;  tto.s  Journal,  1887,  149),  namely,  that  when  carbo- 
hydrates are  heated  alone,  treated  with  acids,  or  detydrating 
agents  humus  substances  are  formed  which  g. 
coloration-  when  treated  with  aromatic  compounds — 
phenols,  alcohols,  and  amini  - 

The  liquid  in  which  the  carbohydrate  is  dissolved  or 
uded  is  measured  into  a  test  tube  and  a  known  volume 
of  an  alcoholic  solution  of  the  aromatic  compound  added  to 
it,  and  subsequently  sulphuric  acid,  when  on  shaking  the 
mixture  together  a  coloration  is  developed  varying  in 
intensity  with  the  amount  of  carbohydrate  present.  The 
coloration  reaches  its  maximum  only  alter  the  lapse  of 
several  minutes. 

The  point  observed  is  the  interval  which  elapses,  when, 
after  shaking  together  the  mixture,  a  ray  of  light,  which 
at  first  penetrates  the  solution  is  no  longer  able  to  di  •  - 
This  is  proportional  to  the  percentage  of  carbohydrate.  '. 
table  is  constructed  on  tests  carried  out  with  solutions  con- 
taining known  amount-  of  sugar,  and  from  it  the  percei  ' 
of  sugar  in  a  solution  of  unknown  strength  can  be  ascer- 
tained by  again  carrying  out  an  experiment  with  it  under 
the  standard  conditions. 

The  following  pre*cautions  are  to  be  observed  : — The  ray 
of  light  must  be  of  constant  intensity:  the  distance  of  the 
observer  from  the  source  of  light  must  always  he  the  same  -T 
the  width  of  the  test  tubes  employed  most  1"-  equal. 

The  method  serves  for  the  estimation  of  sugar  in  drainage 
waters  of  the  sugar  factorv,  in  uriue,  wine  and  beer. 

—A.  R.  I.. 


Rectified  Wood  Vinegar.     W.  Brundes.     Apoth.  Zeit. 
1893,  8,  534. 

It  is   required    in  Germany  that    10  cc.  of  rectified  wood 
vinegar  shall   immediately    i  100  cc.  of  potassium 

permanganate  solution  (1  in  1 

The  author  finds  that,  owing  to  the  simultaneous  forma- 
tion of  manganese  hydrate,  it  is  difficult  to  decide  as  to  this 
point,  and   recommends    the   addition    of  10  cc.  of  d 
sulphuric  acid  to  the  permangate  solution  before  the  add 
of  the  wood  acid. — J.  G.  W. 


The    Oxygen    Absorption,    Acid  and   Iodine   Numba 
various  drying  Oils.     h.   Lettenmayer.     Chem.  Zeit.  17, 
1506. 

Set  under  XII..  pagi  -   ■ 
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icaiing  Oils  containing  blown  Bape 

■;',l   blown    Cotton    Si   >l    Oil.       T.    B.    Stillaian. 

.1    Amer,  Cheii     -         -     I,  15,  265  - 

Tire  author  states  tliat  a  difficulty  arises  in  the  analysis  of 

mixed  lubricating  oils  when   it   is  required  that  the  specific 

•Tavity  of  th;  mineral  oil  that  has  been   used   should   be 

mined,  as  the  oil  recovered  from  the  ethereal  extract 

the  products  of  saponification  of  the  mixed  oil  is  nol 

necessarily    identical   in   specific   gravity   with   that   which 

■    rig     illj  taken.     The  determinatu f  the  nature  of 

the  fatty  oil  and   the  calculation   of  the  specific  gravity  of 
the  mineral  oil  from  that   of  the   mixture   and   that   of  the 
oil  are  preferable  for  this  pun 
The  large  variation  in   the   specific  gravity  of  blown  rape 
oil  (0-930—  0-960)   makes  the  method  useless  when  the 
lubricating  mixed  oil  has  been  prepared  with  blown  rape 
oil,  but  some   information  can  be  obtained  by  comparing 
the  properties  (notably  the  viscosity)  of  different  mixtures 
of  blown  oil  of   known  specific  gravity  and  mineral  oil,  with 
-    of  the  sample  under  examinati  n. 
The  use  of   blown    rape   oil  is    said   to   be  diminishing  in 
lit-   of  that  of  blown  cotton   seed   oil — which    is   less 
liable  than  the  unblown  oil  to  develope  acidity.     The  i 
of  blowing   of  the  two  oils  on  their  iodine  absorption   is 
-1.    w  n  below  — 

Iodine 
Absorption. 

•      lon-sced  oil 104—114 

Blown  cotton-seed  oil 93     LOS 

Rape  oil 102—10 1 

Blown  rape  oil iu— 100 

— B.  B. 


K«p"k  Oil.     K.  Henriqucs.     Chem.  Zeit.  17,  1283. 
Sei  under  XII.,  page  258. 


i  Stearin  and  Maize  Oil.     1'.  Hart.     Chem.  Zeit. 
17,  1522. 

s      under  XII.,  jnitjt   257. 


era!  boms  at  a  temperature  not  <  xceeding  I  C.  with 
occasional  agitation,  filtering  off  the  precipitate  through  a 
cold  drj  paper,  and  washing  with  a  weli-cooled  mixture  of 
two  parts  of  amyl  and  one  of  ethjl  alcohol.  He  then 
dissolves  the  paraffins  in  ether,  evaporates  and  dries  the 
residue  at  125c  C.  For  oils  containing  little  paraffin,  he 
uses  ten  times  the  amount  of  the  alcohol  mixture,  and 
allow;  it  to  stand  10 — 12  hours.  Modified  somewhat  to 
suit  the  brown  coal  tar  products,  this  process  has  only  the 
disadvantage  attending  the  use  of  such  a  high  temperature 
for  drying,  beside  the  unpleasantness  of  the  operation. 

While  ethyl  alcohol  of  not  more  than  98  per  cent, 
strengtli  only  yields  turbid  solutions  with  brown  coal  tar 
oils,  99'5— 100  per  cent,  alcohol  dissolves  in  all  proportions 
these  oils  when  free  from  paraffin  up  to  the  specific  gravity 
0-850;  from0-S50  to  0-880  they  require  five  times,  and 
from  0-880  upwards  ten  times  their  weight  cf  solvent,  and 
all  the  solutions  may  be  cooled  to  the  ordinary  laboratory 
temperature  without  any  separation  taking  place.  Or.  the 
other  hand  paraffin  of  C0°  C.  melting  point  when  boiled 
with  alcohol,  separates  out  all  but  slight  traces  when  the 
liquid  is  cooled  to  25'  ( '.,  and  at  O  ( '.  it  is  absolutely 
insoluble.  Softer  paraffins  are  more  soluble  as  their 
melting  point  falls,  but  even  that  melting  at  34  is 
absolutely  insoluble  in  alcohol  at  0°. 

In  his  paper  the  author  gives  a  number  of  experiments 
carried  out  on  various  known  mixtures  of  paraffins  and 
paraffin-fiee  oils,  by  dissolving  20  grms.  of  the  substance 
in  100  cc.  of  absolute  ethyl  alcohol,  cooling  the  solution  for 
two  hours  in  melting  ice  and  filleting  through  a  double 
filter,  which  show  very  gratifying  results  ;  the  extracted 
paraffins  having  within  a  degree  or  two  the  same  melting 
point  as  the  original,  and  the  oils  on  distillation  remaining 
liquid  up  to  the  very  last  when  the  distillate  was  allowed  to 
fall  on  a  piece  of  ice,  proving  that  they  were  perfectly- 
separated  ;  a  result  which  he  has  never  been  able  to  obtain 
by  Zaloziecki's  method.  The  experiments  being  only  con- 
ducted on  brown  coal  tar  products,  the  author  expresses  a 
hope  that  other  investigators  will  take  up  the  matter  in 
other  directions. — F.  II.  L. 


Th,  Estimation  of  Paraffins.     R.  Holand,     ('hem.  Zeit. 
17,  1893,  1473  and  1483—1484. 

Tut.  estimation  of  the  amount  of  solid  hydrocarbons  or 
paraffins  in  oils  is  a  problem  of  considerable  importance, 
particularly  to  those  engaged  in  the  brown-coal  tar  trade. 
The  paraffin  is  the  most  valuable  constituent  of  this  sub- 
stance, and  the  various  oils  obtained  on  distilling  it  are 
cooled  and  pressed  most  carefully  to  extract  every  possible- 
trace  of  solid  matter.  The  first  pressing  takes  place  at  the 
temperature  of  spring  water — yielding  hard  paraffin,  the 
second  and  third  are  conducted  at  the  ordinary  winter 
temperature,  and  at  an  artificially  lowered  one  respectively 
— yielding  softer  products;  and  all  the  resulting  press 
cakes  and  oils  have  to  be  tested  to  determine  their 
commercial  value. 

The  oldest  process  for  this  estimation  is  Grotowsky's 
modified  by  Engler  and  BOhm,  and  cocsists  in  dissolving 
the  joii  in  the  smallest  possible  amount  of  ethtr  in  the  cold 
and  precipitating  the  paraffins  by  means  of  absolute  ethyl 
alcohol.  The  precipitate  is  filtered  off,  washed  and  more 
alcohol  added  repeatedly  until  oil  begins  to  be  thrown  out, 
and  the  precipitates  must  be  redissolved  and  precipitated  to 
free  them  from  oil.  The  author's  experiments  show  that 
this  process  is  not  sufficiently  exact,  the  paraffins  still  con- 
taining oil  and  vice  versd,  besides  occupying  too  much 
time.  Pawlewski  and  Filemonowicz  working  on  petroleum 
and  ozokerite  product-,  precipitate  the  paraffins  from  then- 
solutions  by  adding  111 — 2u  times  their  vii linn*.-  of  glacial 
acetic  acid,  washing  the  precipitate  finally  with  ethyl 
alcohol  of  7.")  Tr.  This  process  is  useless  for  brown  coal 
tax  as  the  -niter  paraffins  arc  somewhat  soluble  in  the 
liquid.  Zalcziecki  (this  Journal,  1888,  349)  dissolves  the 
oil  to  be  tested  in  five  times  its  quantity  of  amyl  alcohol 
and  precipitates  tin-  paraffins  by  the  addition  of  the  same 
amount   of  ethyl   alcohol  of  ','>     Tr.,  keeping  the   mixture 


The  Determination  of  Malic  Aciil  in  Wines,  Sfc.  < '.  Mickc. 
Zeits.  d.  allgemeincn  osterr.  Apothekcr  ver.  30,  289.  Zeits. 
Anal.  Chem.  32,  481. 

Tins   article   is  an    expansion   of    the    author's    previous 
paper  on   the  separation   of  malic  acid  from   succinic,  citric 
and    tartaric    acids    (Zeits.    Anal.    Chem.    31,    465),    and 
describes    in    what    way   his  original    method    should    be 
modified  in  order  to  the  estimation  of   malic  acid  in  wine. 
The  extractive  matters  and  inorganic  acids  present  in  wine, 
are  in  part    precipitated  along  with   the  malic  acid  when 
wine  is  treated  with  lead  acetate  and  alcohol.     To  obviate 
this    the   process  is   modified   so  as  to   partly  remove  by 
precipitation    and    partly   to  decompose   these   interfering 
substances.      The   tanning  and   colouring   matters   in    the 
wine  in  particular  are  acted  upon  so  that  ultimately-  a  very 
faintly  coloured,  or,  as  in  the  case  of  ciders,  almost  colour- 
less filtrate    is  obtained.     The  extractive  matters    that  then 
remain  in  solution  give   no  precipitate  with   acetic  acid  and 
lead  acetate  in  the  presence  of  an  excess  of  80 — 85  percent, 
alcohol.      The  process  is  as  follows  :   100  cc.  of  wine  are 
evaporated    on    a    water-bath    to    a    few   cubic    centimeters 
volume,   transferred  to  a   flask,  four  or   five   cc.  of  twice 
normal  sulphuric  acid  added  anil  allowed   to  stand  at  the 
ordinary  temperature  for  one  hour.     After  this  interval  a 
mixture  of  50  cc.  of  strong  alcohol  and  50  cc.  of  ether  is 
gradually  added   during  continuous  shaking,  and  the  liquid 
allowed  to  stand   for  from  six  to  ten  hours.     In  this  time 
(he  matters  insoluble  in  ether-alcohol  will  have  well  settled 
or  subsided.      The   precipitate  is  filtered  aud  washed  with 
ether-alcohol,  and  to  the   filtrate  100  cc.  of  water  is   added, 
to  prevent  as  far  as  possible  the  etberification  of  the  acids 
present,  and  it  is  then  distilled  on  the  water  bath  to  remove 
the    greater    part     of    the    ether-alcohol,    which    is    finally- 
removed  by  distilling  in  vacuo.     After  the  liquid  free  from 
alcohol  lias  cooled   to  from  50'  to  60',  the  chlorine  present 
i-  separated  by  addition   of   as    small   as  possible  an  excess 
of  a  freshly  prepared  solution  of  silver  sulphate.     At   this 
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temperature,  in  lb  ","h   " 

kliuhl  reduction  ol  Vftci  ll 

I   .  rupornted  to  small   bul* 

I"   the  ewe  of   fruit   i s 

;     (  ,.  „nly   necessary    t..   pass 

I 

„l  with  barium  hydrate,  ui.nl  il  shows  but  n 
In  analysing  cidei  it  is  bettei  to  take  Dot 
of  th.-   liquid,  •  t   the  large 

>  of  mnlie  acid  contained  in  i(.     H.  S.  1'. 


nitrate  only  pn 

from 
Mi. in    I    part   in  800.     In 

with 

if  ill.-  hilt,  i 

addi  .1  and 

for  tin-  pu  fore  filtration  »  chlorii 

nl  m  tin'  solution  from  which  the 
separated,  and  when  this   is  the   case,  23 
mi  must  I..'  I  the 

chlorine  determined  in  I  'ion  of  il" 

the  corresponding  amount  ..t'  silver  chloride  must  th< 
Bubtrai  :•  [    fi  om   the   weight   of  ,        pitate   of    - 

ii.  s.  P. 


the    Higher   Alcohols    in    Spirits   of   Wine. 
Hardy.    In  utsch-  Vmerik.  Apothekcr-Zeit.  13,  '■'■  i  Zeits. 
Chem.  32,  477. 

ritsof  wine  ia  to  be  mixed  with  -• ;  times  its  volume 

un.tc.l  solution  of  sodium  chloride  and  |  its  volume 

,and  ia  then  several  times  shaken  up  with  carbon 

bisulphide.     The  latter  is  then  separated   from  the  saline 

i,  and  some  concentrated  sulphuric  acid  added  to  it. 

irbon  bisulphide  and  Bulphuric  acid  are  non  separated 

is  blown  through  the  Bulphuric  acid  to  i pletely 

expel  the  carbon  bisulphide,  after  which  the  sulphuric  aci.l 
is  mixed  with  an  equal  volume  of  glacial  acetic  acid  and 
boiled  for  a  quarter  of  an  hour  in  conjunction  with  a  reflux 

adding  a  vol 

solution  equal  to  the  original  volume  of  spirits  of  wine  taken, 

etic  cth.-rs  of  the  butyl,  and  amyl.  alcohol  present 

]  -.    From  the  volume  of  these  ethers 

1  in  a  narrow  graduated   tube,  the 

quantity  of  the  originally  present  higher  alcohols  is  found 

by  multiplying  the  volume  by  us.  —  II.  S.  P. 


tion  of  Succinic  Acid  formed  iu  I  ns.     A. 

Hint.      Arehiv.  t.  Hygiene,  14,325;    /uits.  Anal.  (hem. 
32,  482—486. 

itborhas  investigated  the  question,  in  what:  way  the 
quantity  of  sueeinic  acid  forme. 1  in  fermentation  is  affected 
inder  which  the  fermentation  is  accom- 
.  and  in  order  to  do  this  he  found  it  necessary   to 
table    method    for   estimating    succinic   acid, 
ally  in  wine  or  other  fermented  liquids.     He  examined 
and  found  unsatisfactory  the  methods  of  Pasteur,  Macagno, 
bmitt  and  Hiefe.     As  the  result  of  his  own 
experiments  upon  the  solubility  id  in   various 

and  upon  its  behaviour  with  various  reagents,  he 
toil. .miiil:  method.  100  cc.  of  wine  arc  evapo- 
rated to  a  syrup,  repeatedly  extracted  on  the  water-hath 
with  boiling  alcohol,  and  each  of  the  alcoholic  extracts 
I  after  cooling.  Tins,  extracts  are  mixed  together 
and  distilled,  and  the  residue  is  dissolved  in  a  little  hot 
watcrand.it'  turbid  after  cooling,  the  solution  is  altered. 
The  clear  filtrate  is  then  treated  with  barium  nitral 
with  3  to  4  times  it-  volume  of  9<i  per  cent  alcohol  and 
vigorously  stirred.  A  precipitate  containing  the  tartaric, 
and  succinic  acids  forms,  ami  after  subsidence  it  is 
thrown  on  a  tilter  and  washed  with  To  per  cent,  alcohol.  It 
is  now  wanned  for  some  time  with  a  sufficient  quantity  of 
sodium  carbonate  solution,  and  filtered.  The  filtrate  is 
neutralised  with  nitric  acid,  evaporated  to  a  small  hulk,  and 
after  neutralising  with  ammonia,  it  is  saturated  with  a 
sia mixture  containing  magnesium  nitrate,  ammonium 
.  and  ammonia.  After  standing  for  from  3  to  4 
hours,  tin'  precipitate  due  to  tartaric  acid  is  altered  off  and 
the  filtrate  heated  with  potassium  hydrate  solution  until  all 
the  ammonia  has  been  expelled,  'the  precipitate  of  mag- 
nesia is  then  filtered  off,  the  filtrate  exactly  neutralised  with 
nitric  acid,  diluted  to  from  100  to  130  cc.  and  silver  nitrate 
solution  (1  :  2o)  added  which  precipitates  the  succinic  acid 
The  precipitate  is  collected  on  a  tared  filter,  well  washed, 
cried,  and  weighed.  As  a  check  it  is  burnt  off  in  a  poreclaia 
crucible  and  the  metallic  silver  remaining  is  weighed.  The 
results  calculated  from   the   two  weighings   should   agree. 


i  s  i;  „  ,//„,,  Qiya  ml.     v..  Snhr. 

Arehiv. f.  Hvgiene.14,  305  ;  Zeits.  Anal.  <  Ihcm.  32, 
488. 

'I'm   methods  of  Diez,  von  Torriug,  Planchon,  and  the 
called  "  Kei.  hs  Methode,"  are  particularly  examined. 

w  ith  regard  to  Diez's  method  i  Zeits.Anal.Chcm.  27,;' 
this  Journal,  1  888,  397,  696),  the  author  finds  two  objections, 
that  the  separated  mixture  of  esters  (consisting  "i 
glycerol  tri  and  di-beuzoate)  which  is  obtained  by  treating 
tlie  diluted  solution  of  glycerol  with  benzoyl  chloride  and 
caustic  soda  solution  cann.it  In-  washed  free  from  benzoyl 
chloride,  according  to  the  originally  pn  dure, 

because     it     is     often     a     resinous  lich 

as  the  benzoyl  chloride  ;  and,  further,  that  the  drying 
of  the  mixture  ..festers  at  100    leads   to    error  as   it   begins 

compose  at  this  temperature.  He  proposes  too 
come  the  first  difficulty  by  washing  the  mixture  of  esters  en 
the  filter  with  water  at  80  .  .and  a  little  caustic  potash 
solution,  until  the  smell  of  benzoyl  chloride  is  gone,  and 
finally  to  va-h  with  water  until  the  washings  are  quite 
neutral.  In  this  way  the  mixture  of  esters  Incomes  melttd 
and  then  more  readily  is  washe  1  free  from  benzoyl  chloride. 
Instead  of  drying  and  weighing  the  mixture  of  esters,  he 
amends  saponifying  it  with  half  normal  alcoholic  solu- 
tion of  potash,  using  only  a  slight  excess  of  the  latter. 
After  boiling  a  short  time  on  the  water-hath,  the  excess  "t 
potash  is  titrated  with  hydrochloric  aci.l.  He  shows  that 
substantially  only  the  tribenzoate  is  formed,  when  the 
proportion  of  potash  us.d  attains  almost  exactly  3  molecules 
of  potassium  hydrate,  lt'.s  t..  I  m,  ycerol,  92. 

Von  Torrings  method  (Zeits.  Anal.  Chem.  28)  863 ;  this 
Journal,  is-'.i,  124  )  he  has  modified  to  some  slight  extent  in 

1  to  the  apparatus  us  ead  of  an  air-hat' 

sheet  iron, he  uses  a  copper  mantle  packed  with  ash. 
which  incloses  the  retort.  An  aperture  is  made  in  the  cover 
to  a  Iniit  a  thermometer.  He  prefers  to  us,-  a  retort  without 
a  tubulus,  and  when  additions  of  water  have  to  he  made 
he  allows  the  retort  to  cool,  and  after  disconnecting  the 
retort  from  the  condenser  adds  the  water  by  the  neck. 
When  using  retorts  with  a  tuhulus  and  cork,  he  al 
found  the  cork  became  carbonated.  In  the  distillate  he 
estimati  -  the  glycerol  by  his  modification  of  nicz's  method, 
and  obtains  good  results. 

lie  also  has  modified  Planchou's  apparatus  somewhat 
(/.tit-.  Anal.  Chem.  28,  356;  this  Journal.  1888,  77'.': 
1889,  308,  48u),  chiefly  with  a  view  to  preventing  the 
water  vapour  passing  over  into  the  absorption  apparatus. 
Hi-  arrangement  i-  as  follows: — The  flask  in  which  the 
glveerol  is  oxidised  with  potassium  permanganate  and 
sulphuric  acid,  is  dosed  with  a  double-bored  india-rubber 
cork,  through  one  hole  of  which  a  tube  reaching  to  the 
bottom  of  the  flask  passes,  -.rv  ing  to  allow  of  a  current 
of  air  free  from  carbonic  acid  being  drawn  through  the 
flask,  whilst  through  the  second  hole  of  the  cork  is  pi 
the  condensation  tube  of  a  Liebig's  condenser  which  is 
attached    in    an     upwards  inclined    d  that    the 

water  vapour  from  the  flask  becoming  condensed,  flows 
hack  to  tlie  flask,  whilst  the  carbonic  acid  evolved  by 
the  oxidation  of  the  g  '<   '"  >''-■  drying  and 

absorbing  apparatus-.  This  consists  of  first  of  all  a  U-to.be 
in  the  bottom  of  which  arc  placed  a  few  pieces  of  calcium 
chloride,  next  a  U-tune,  one  half  filled  witli  calcium  chloride 
and  the  other  half  with  pumice   impregnated  with  copper 


--- 
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sulphate  (which  has   been  heated  until  white),  after  this  u 

Ljeb  •         aining  30  per  cent,  solution 

itassium  hydrate,  which  is  followed  by  a   small  U-tuhe 

containing   potassium    hydrate,  and   finally   a  wash-bottle 

lining  pi  labium  hydrate  solution  which   serves  as  a 

ty-fiask preventing  access  of  carbonic  acid  from  th;  out- 

lir.     An  intermediate  Mask   is   also  introduced   between 

this  safety  tfask  and  the  aspirator  which  is  attached  to  the 

end  of  the  train. 

The  operation  is  begun  by  slightly  wanning  the  liquid  in 
the  evolution  flask  ;  aft<  rwards  the  heat  is  gradually  in- 
creased until  the  evolution  of  carbon  dioxide  becom  is 
small.  Tlie  aspirator  is  then  concerted  and  a  current  of 
-..iris  drawn  through  the  apparatus.  The  results  obtained 
and  given  by  the  author  are  very  good. 

The  author  then  compares  results  he  obtains  in  estimating 
glycerol  in  wine,  mixtures  of  glycerol  and  sugar,  &c,  by  the 
so-called  -  Reichs  Methode  "  (Zeits.  Anal.  Chem.  23,  392  i. 
and  by  von  Torring's  method,  determining  the  glycerol  in 
the  distillate  yielded  by  the  latter  process  partly  by  Diez's 
process  and  partly  by  Planchon's,  both  modified  by  him- 
self as  above  described.  Confirming  the  results  of  other 
chemists,  he  finds  that  the  glycerol  separated  by  the  "  Reichs 
Methode  "  is  far  from  pure,  and  that  von  Toning'*  method 
combined  with  Diez's  gives  by  far  the  best  results. 

He  recommends  Planchon's  method  for  estimating  the 
amount  of  glycerol  in  aqueous  solutions  of  glycerol,  such  as 
the  "glycerine"  of  commerce,  &e. — II.  S.  P. 


The  Determination  of  Formic  Acid.    A.  Lieben.    Monatsh. 
Chem.  11*93,  14,  746—754. 

The  volumetric  determination  of  formic  acid  by  oxidation 
with  potassium  permanganate  cannot  be  carried  out  in  acid 
solutions,  since  the  oxidation  is  too  slow  in  the  cold,  whilst 
heating  volatilises  a  portion  of  the  formic  acid.  The 
author's  results  go  to  show  however  that  accurate  results 
may  be  obtained  in  a  solution  of  the  acid  containing  an 
excess  of  sodium  carbonate,  the  oxidation  proceeding 
according  to  the  equation  : — 

3H.CO.OK  +  2B3In04  = 
2MnO»  +  2K.ro    +  Kill  ii    -  H20. 

The  accuracy  of  the  results  arc  not  influenced  by  the 
quantity  of  sodium  carbonate  added.  The  titration  is 
carried  cut  by  a  permanganate  solution,  the  strength  of 
which  has  been  fixed  by  means  of  iron.  It  is  adi 
to  warm  the  solution  on  the  water-bath  during  the  titration, 
-as  this  hastens  the  reaction  and  causes  the  precipated  man- 
ganese dioxide  to  separate  more  readily,  thus  allowing  the 
coloration,  due  to  an  excess  of  permanganate,  to  be  more 
distinctly  seen  iu  the  supernatant  liquid.  It  is  necessary 
to  allow  the  solution  to  stand  a  little  after  the  titration  is 
completed  to  make  sure  that  an  excess  of  permanganate- 
has  been  added.  A  number  of  analytical  data  show  the 
accuracy  of  the  method,  which  holds  for  salts  of  formic 
acid  as  well  as  for  the  free  acid,  but  which  is  inapplicable 
in  presence  of  ether  oxidisahle  substances. 

The  author  also  gives  details  of  experiments  on  the  value 
of  Scala's  method  (Gazzetta  Chim.  1890,  20,  393)  for  the 
determination  of  formic  acid  by  heating  a  neutralised  solu- 
tion of  the  acid  with  mercuric  chloride,  and  weighing  the 
mercurou;.  chloride  formed  after  drying  it  at  100  C.  These 
riments  show  that  the  process  is  only  approximately 
accurate  ( within  '■  to  2  per  cent,  on  the  formic  acid  present) 
if  a  hrge  excess  of  mercuric  chloride  be  employed  and  the 
mixture  be  heated  on  the  water  bath  for  at  least  6  to  8 
hours,  instead  of  -  hours,  as  recommended  by  Scala.  Other- 
wise the  results  are  much  too  low.  The  quantity  of  mercuric 
chloride  added  should  be  50  times  the  weight  of  the  formic 
.acid,  or  i  times  the  theoretical  quantity  required,  according 
to  the  equation  : — 

II. (i). ok'  -  2HgClj  =  Hg,Cl;  +  KC1  +  HC1  - 

The  addition  of  potassium  butyrate  or  the  heating  of  the 
mixture  in  a  sealed  tube  to  102?  ('.does  not  increase  the 
accuracy  of  the  method. — C.  A.  K. 


77/e  Quantitative  Estimation  of  Acetone  and  Salicylic 
Acid  in  "Sal  acetol."  II.  Eekenroth  and  K.  Kock. 
Pharm.  Zeit.  1893,  38,  593. 

"Sai.  v<  i  mi.  "  is  the  product  of  the  combination  to  an 
ester  of  salicylic  acid  and  acetone,  its  formula  being 
OH.C6Hj.COOCH,COCH3.  It  is  saponified  by  caustic 
alkali  with  formation  of  acetone  and  alkaline  salicylate. 
To  examine  it,  0-5  grin,  is  dissolved  in  water  and  titrated 
with  decinormal  potash,  using  phenolphthalein  as  an  in- 
dicator, the  flask  being  warmed  ;  26  cc.  of  alkali  should  be 
neutralised. — F.  H.  L. 


Tii'  Quantitative  Estimation  of  Acetone  and  Salicylic 
Acid  in  "  Sal  acetol."  H.  Helbing  and  F.  W.  Passruore. 
Pharm.  Zeit.  1893,  38,  621.  Compare  preceding 
abstract. 

Tin:  authors  state  that  the  preceding  account  of  the  de- 
composition of  "  sal  acetol "  on  saponification  is  incorrect. 
The  products  are  a  salicylate,  and  acetone-alcohol — 

CH3.CO.CH2OH 

Sal  acetol  is  readily  soluble  in  weak  alkalis,  and 
the  colourless  solution  contains  the  hydrolised  products 
which  reduce  Kehliug's  solution  in  the  cold.  By  gentle 
warming  the  alkaline  liquid  becomes  brown  in  colour,  and 
the  characteristic  smell  caused  by  the  action  of  alkalis  on 
sugar  is  produced.  This  reaction  is  due  neither  to  acetone 
nor  salicylic  acid,  and  as  they  do  not  reduce  Fehling's 
liquid,  these  tests  show  the  presence  of  the  acetone-alcohol. 
Sal  acetol  should  contain  7116  per  cent,  of  salicylic  acid, 
and  it  should  be  examined  for  chlorine  compounds,  which 
may  be  introduced  during  the  manufacture. —  F.  H.  L. 


The  Analytical  Determination   of  Probably  "  Avai 
Mineral  Plant  Food  in   Soils.     Bernard    Dver.     Proc. 
Chem.  Soc.  189-1,  [134],  36. 

1'r.iNc'iPAi.LY  refers  to  experiments  made  by  the  author  in 
endeavouring  to  decide  what  was  the  most  useful  solvent 
for  extracting  "available''  (as  distinguished  from  "total  ") 
mineral  constituents  of  plant  food  from  soil. 

These  experiments  led  him  to  seek  to  determine  the 
average  acidity  of  the  root  sap  which  plants  have  at  their 
disposal  as  a  natural  solvent  for  such  constituents.  Deter- 
minations involved  in  the  examination  of  about  100  plants, 
made  in  order  to  arrive  at  this,  are  recorded  in  detail. 

A>  these  determinations  appeared  to  indicate  the  suita- 
bility as  an  analytical  scil  solvent  of  a  1  per  cent,  solution 
of  citric  acid — the  same  solution  that,  on  grounds  quite 
differently  approached,  had  been  suggested  by  Tollens  and 
Stutzer  as  an  agent  for  like  purposes  in  testing  manures — 
the  author  decided  to  try  the  effect  of  the  solution  on  soils 
of  known  history  and  recorded  fertility. 

For  the  purposes  of  this  trial,  22  separate  plots  of  the 
experimental  barley  field  at  Rothamsted  were  sampled,  with 
the  kind  permission  and  assistance  of  Sir  John  Lawes,  and 
Sir  J.  H.  Gilbert,  and  the  samples  were  all  subjected  to 
separate  investigation.  A  detailed  account  of  this  work  is 
given,  and  its  results  discussed,  the  general  conclusion 
being  that  the  use  of  the  suggested  solution  does  give 
valuable  indications  of  comparative  ("  mineral ")  soil  fer- 
tility such  as  are  not  obtained  in  ordinary  soil  analysis. 

Appended  to  the  account  of  the  work  on  soils  is  an  account 
of  some  experiments  on  phosphatic  manurial  materials, 
comparing  the  solvent  action  of  alkaline  ammonium  citrate 
and  dilute  citric  acid,  the  result  of  which  is  to  confirm  the 
views  of  Tollens  and  Stutzer,  to  the  effect  that,  although 
ammonium  citrate  may  suffice  to  dissolve  "  reverted "  or 
"  retrograde "  phosphate,  it  does  not  suffice  to  indicate 
"  available  "  phosphate,  and  that  its  use  ought  to  be  super- 
seded by  that  of  a  weak  solution  of  citric  acid. 
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i  \   1/  >  TIC  1/     in/'   SCIEfi  riFIC  NO 

i  ,  i  unarfiiiai.      \    Mourlot.     <  lomptes 

rend.  1898,  11".   ■•■       >4» 
'I'm    nn  ml  contai  liuni  and  which  was 

,,   Meiulo!  Vrgentinc   Uepublio  has 

,,i,  l>j  In:,   1 1  In-ill   News,  1892)      The  author  baa 
t   ...  ,l  iin.l  found  that  ii  contains  i>  -i  pet 

ilcul  iii. I  "ii  ill,- ,  '  ited  "ii 

\    K    M 

/',  II iniiii.i  .  icid.     T.  Bokornj  . 

I'll,  in.  /.,i'i.  17.  1598  -I  I 

■  ilt  of  experiments  on  the   toxic  power  of  telluroua 
..-..I    n  l    i"    lower   forms   of   life    (Spiroeyrcs 

ltd   Infusoria  >   is   to  Bhnw  that  tin' 
is   Inn    faintly    marked,   or   not   at    all  observable, 
id  is  somewhat  more  active,  especially  in  solu- 
tions not  neutralised ;  whilst   sulphurous  acid  is   still   more 
specially  when  free.— C.  B.  A.  \V. 


Sodium  Salt  of  Perchromic  Acid.     .T.  Haussermann. 
.1    Prakl   Chem.  48.  70—72. 
When   sodium   peroxide   is   a. 1.1,  I   to  chromic  hydroxide 
.1  up  with  water  lo  a  thin  paste  and  kept  cooled  below 
violent   reaction  takes  place,  the  hydroxide  dis- 
solving with  formation  of  a  yellowish  brown  liquid.     •  In 

ling  tor  some  time  in  a  cool  place  the  soluti le] 

shining  brownish-red  crystals  with  the  formula  — 

s     i  r  01S.28H  i  i. 

Tin'  substance  may  be  heated  with  alkaline  solutions 
without  decomposition.  Sulphuric  acid  at  once  gives 
the  characteristic  colour  of  perchromic  acid,  ami  hot  water 
decomposes  the  compound  according  to  the  equation — 

II  I  i       2K |       'jNai>II   ■   :!(), 

-J.  W. 


#elu  Books. 


Itll      Al.HEMl.    ii      EsSENXI     IMi    lilt:    ClIEMU    IE.    ELEMENT 

An  Episode  in  the  (Ju  st  of  the  Unchanging.     By  M.  M' 
Pattison  .Miiu.      London:    Longmans,  Green,  and  Co. 

Now  York  :    15,  East  (6th  Street.     1M>4.     is.  6d. 

0  volume,  bound  in  cloth,  containing  94  pa^es  of 
-matter.  In  these  pages  is  pourtrave.l  the 
development  of  alchemy,  and  it  is  shown  that  all  that 
alchemy  did  or  could  do,  was  to  spread  "  a  wondrous  veil  " 
over  nature.  This  development  is  traced  up  to  the  period 
when  chemistry  commenced  •'hesitatingly  to  withdraw" 
that  veil. 


I)IE     SELlSTE.M/tXDl'XC    VOX     S.  liU'l'sLVDtM.KN-,     BaIM- 
WOLLE      PSD      AXDEKEN      Fl-lE-nirvlS,       Sn.IXKiiHI.EV, 

Heijiaii  in.  Tabak.  &c,  So  wis  dere.n  Verhctcno. 

Von    Dr.    I..    Hapke.     Zweite,    erweiterte    Aurlage.    mit 

10   Holzschnitten.     Bremen:    ('.   Ed.  .Mullet's   Verlags- 

buchhandlung.     1893.      London:    II.   Grevel   and   Co., 

33,  King  Street,  Covent  Garden.     2  40  M.,  or  about  2s.  ."></. 

A  monograph  on  the  subj.  -  ombustion. 

The  work   is    stoutly  bound   in   cloth,  is   of   Svo.    size,   and 

contains    105   pages.     The   subject  matter  is  subdivided  as 

follows  :  — Introduction.     Origin  and  (  auses  of  Spontaneous 

Combustion.     1.  Coals.      II.    Coal-dust,  Briquettes,  Soot, 

and   Bone-black,       III.     Cotton.       IV.     Wool.    Silk,    Flax, 

Hemp,   and   Jute.      V.     Hay    and    drain.       VI.    Various 

slices.     The  work  is  illustrated  by  10  wood-engravings. 


I  I  .  i  . 

i  act)  Pharmaceutical  Pi 

It.  Ni  «  oi  io  .    Washington  I 

I'm      follo«  ...  ■  ported     upon,     the     i' 

!.    Sulpliio     ,■    1     its    Ii.  III.,! 

[I.  Sulphuric  Acid      [II.  Alkali  Manufacture,     i\    General 
(  lietuieal    Products.     V.    1  VI.  Gi  latin,    1 1 

Boni  i    Phosphorus.     VII.   Soaps,  Glycerin,  and 

Sti  .mi.       VIII.     India  rubber    and    <  luttt  l  \. 

Pigments,  Paints,  and  Varnishes,     \  ittcal  Pro 

ducts.      \  I.    Products    ol     Pi  troleum    l  >  still  il  on,      X  M. 
Products   of    I'.. i.  strj      XIII.  A  '    Product!    nol 

usi  d  as  l i      x  i  \     i  in  mica!   Methods  ol   rlli  u 

Dyeing.      \\.  Leathei    and    Bkins.      XVI.  Ferti 
Die  or  Mineral  Origin. 

Prini  ii-,  es   \mi  Peai  i '  rja  m.  A\  vt  i 

A  Manual  for  the  Examinatioi  and 

Agril  ultnral  I'm, In. -Is.    l-',,r  tie  I  ,  r- 

and   sin.  dtnrnl  Chemistry.     Bj   lluan 

\V.  Whey,  Chemist  of  the  I  .S.  Department  oi    Vgricul- 
ture.       Vol.  I.  No.  1.  L>.">  cents.     Boston,  Pa.,  Chemical 

Publishing  Co. 

Tins  is  Part  1,  of  a  series  of  monthly  issues  to  follow,  of  tin- 
work  under  consideration,  and  i-  mainly  confined,  in  the 
course  of  its  18  pages,  to  general  definitions,  and  a  descrip- 
tive account  of  the  roeks,  the  micro-structure  of  which  is 
illustrated  in  a  series  of  admirably  executed  engrai 
from  photographs. 


Crane  Import. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Proposed  New-  Commbrcia]    Treaty  between  Hi  —  i  v 
tin  Gerji  vxy. 

A — Russian  Concessions  lo  Germany. 

V      . — Poud  =  36  lbs.  avoirdupois;  Funt  =  0-90i   lbs. 
avoirdupois  ;  Kouble  =  3s   S 
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NOBWAT. 

Tariff  Chill 

Mr.  A.  S.  MacGregor,  Acting  British  Consul-General  at 

Christiania,  in  a  report  to  the  Foreign  Office,  dated   the  9th 

February,  encloses  the  following  list  of  alterations  made  by 

-     rthing,  on  the  6th  February,  and  coming  immediately 

into  operation  in  the  customs  duty  and  excise  on  spirits  and 
malt : — 

'  In  spirits  in  bottle  or  jars,  without  any  respect  tostrength, 
kr.  l-'J'i  (2s.  Id  I  per  litri    I  formerly  kr.  1-6  =  Is.  9(/.) 

i  in  spirits  in  receptacles  other  than  the  above  mentioned, 
kr.  2  03  (2s.  Sd.)  per  litre  of  100  per  cent,  alcoholic  strength 
(formerly  kr.  171  =  Is.  10|<f.) 

I  in  spirits  containing  substances  r.ffeeting  the  alcoholic 
strength,  kr.  2  ■  55  (2s.  1<"(.)  per  kilos,  tare;  as  regards  casks, 
15  per  cent,  ("formerly  kr.  2  ■  1  i  =  2s.  &d. ) 

On  ether  and  naphtha,  kr.  3'60  (4s.)  per  kilo,  (formerly 
kr.  .■310  =  3s.  b\d.) 

On  vinegar-ether  (  "  Eddike  ater,")  kr.  1  -35  (Is.  6d. )  per 
kilos,  (formerly  kr.  1-15  =  Is.  3|d.) 

I  In  "  .Kther  spirituosus"  anil  other  ethers  containing 
spirits,  kr.  2'. 55  (2s.  10</.)  per  kilo,  (formerly  kr.  2- 15  = 
2s.  4 

On  perfumed  waters  and  aromatic  vinegar  (including 
packing),  kr.  2-35  (2s.  7 '.</.;  per  kilos,  (formerly  kr.  2'00 
-  2s.  - 

On  varnishes  and  polish,   kr.   2'35   (2s.  7$d.)  per  kilos, 
tare:    metal    packing    8    per  cent,   (formerly   kr.   2*00 
2s.  2\it. , 

On  methylated  spirit— Spirit,  10  ore  (  I  M. )  per  litre; 
varnish,  10  ore  (I  \d.)  per  litre. 

FlNI.ANII. 

77o   Duly  on  Sulphate  of  Potash  and  Soda. 
Mr.  J.  Michell,  Her  Majesty's  Consul  at  St.  Petersburg, 
in  a  report  to  the  Foreign  <  Iffice,  dated  the  20th  February, 


states  that,  according  to  information  supplied  by  Mr.  C.J. 
British  Vice-Consul  at  Helsingfors,  the  Imperial 
Senate  of  Finland  has  established  a  duty  of  I  mark  20  penni 
Finnish  currency  per  i 00  kilos,  of  sulphate  of  potash  and 
soda  (natrium  sulphurit  i  imported  into  the  Grand-Duchy, 
the  ali  ive  dun  being  leviable  from  the  Kith  February, 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  RETORTS. 

New  Belgian  Regulations  Affecting  the 
Adulteration  of  Beer. 

sir  !■'.  II.  Plunkett,  Her  .Majesty's  Minister  at  Brussels, 
in  a  despatch  to  tbe  i'oreign  Office,  dated  the  9th  February, 
encloses  copy  of  a  royal  decree  published  in  the  Moniteur 
Beige  establishing  new  regulations  for  preventing  the 
adulteration  of  beer,  and  for  ensuring,  as  far  as  possible. 
that  the  beer  should  reach  the  consumer  in  good  condition. 
The  following  is  a  translation  of  these  regulations;  — 

Art.  1.  It  is  strictly  prohibited  to  use  in  the  manufacture 
and  preparation  of  beers  products  containing  matter* 
injurious  to  health,  as  also  to  sell,  expose  for  sale,  detain 
or  transport  for  sale  beers  containing  these  matters,  or 
beers  otherwise  adulterated. 

F'or  the  application  of  the  preseut  regulations,  such 
antiseptics  as  salicylic  acid,  sulphuric  acid,  or  their  saline 
preparations  are  considered  as  injurious  to  health.  The 
presence  of  sulphuric  acid  is,  however,  permissible  in  beers, 
when  the  proportion  does  not  exceed  14  mgrms.  per 
litre,  probably  originating  in  a  careful  disinfection  of  the 
casks. 

Art.   2.  f'asks,  bottles,   or    other   receptacles,    in   which 
-  are  contained  for  the  wholesale  trade,  or  in  demijohns, 
must  bear  in   distinct  characters  the   name  and  description, 
as  well  as  the  address  of  the  maker  or  merchant. 

Every  factory  or  trade-mark,  regularly  deposited,  will 
lie  sufficient  for  the  purposes  of  the  above  regulations. 

,\rt.  3.  Taps,  pipes,  pump-,  carh  mic  a  lid  apparatus,  &c, 
used  for  the  serving  of  the  beer  must  be  kept  perfectly- 
clean. 

The  air  admitted  to  the  beers  in  casks  for  sale  must  come 
from  a  place  free  from  any  cause  of  contamination  and  well 
ventilated  if  possible  from  outside  the  houses. 

Art.  I.  It  is  prohibited  to  sell,  expose  for  sale,  detain  or 
transport  for  sale  stoi'tbier,  collected  in  the  shoos  at  the 
bottoms  of  glasses  or  on  the  tables  and  counters,  unless  these 
liquids  are  denaturalised  in  such  a  way  that  they  cannot  he 
utilised  as  beer,  nor  serve  for  mixing  with  beers,  nor  be 
employed  in  the  manufacture  of  vinegar. 

Art.  5.  Infractions  of  the  preceding  regulations  will  be 
met  with  the  penalties  provided  in  the  law  of  the  4th  August 
1890,  without  prejudice  to  the  application  of  the  penalties, 
provided  by  the  Penal  Code. 

International  Book   lnd  Paper  Industries 

Kxniiiii  ion  at  Paris. 

According  to  an  announcement  in  the  Bulletin  du  Musie 
Commercial  for  the  10th  February,  an  international  book 
and  paper  exhibition  will  be  open  in  Paris  at  the  Palais  de 
l'lndustrie  from  the  23rd  July  to  the  23rd  November  next. 

The  Foreign  Trade  of  German!  in  18C-3. 

The  following  is  a  comparative  statement  of  the  values 
of  each  class  of  imports  into  Germany  in  1893  and  18.12, 
as  enumerated  in  the  official  returns  : — 


1893. 


rags,  Ac.)  

ad  lead  wares 

and  dyestuffs 

Earths,  ores,  precious  metals,  and  asbestos 


Marks.  Marks. 

62,488,000        I7,:;-i..i»i 


",,717.11011 
243,445, 


4,322.000 
235.483, 1 


298,296,000     317,752,1100 
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1893. 


Murks. 

US U 

jutln     1 1 ■  • ha,    mill    wares 



r-.ciil  leather  wares 



"i.l  fatty  s  ib-      133,775,000 

es 12,239.000 

im :■ 





- 6,243,000 

h.  resin, an  I  asphalt 

iwarc 

loth,  \  ■ 

- 6,0  15,003 

I 


Marks. 
120,0 

175,0 

in -i 

95,101 

25,0  I 

1,11  0 

5,874, I 


The  following  statement  shows  the  values  of  each  category 
(ports  from  Germany  in  1893  and  1892  :  — 


Harks. 

12.55S.0U0 

9.508,000 

277,58?,O00 

•a-m.--tals.aiid  asbestos  232,410,000 

43,552,000 

64,91 

rch»,    and    wares  28.8C8.000 

r  war  s 64,277,000 

1  I7.76S.000 

;99,ooo 

ti-jlcum,  and  fatty  sub-       30,615,1 

-  a;nl  paper  wans 

leum 

ami  perfumery    1..... 

rare 22^13,000 

lignite,  \c 142,721 

Straw  and  bast  goods 5,9 10,000 

Tar,  pitch,  resin,  anil  asphalt 

lenware 37,831,000 

Floorcloth.  Ac 1,108,000 

and  tine  wares 37,781,000 

Tin  and  tin  wares 4.i>69,000 


Marks. 
10,314.000 

262,041,0  1 1 

237,077, 

: 

62,401,000 

1 

140,416.000 

9,284,000 

• 

131.212,000 

4.027,000 

7,385,000 


Cm  mi.  kts    \N'n  Dtb  OS   Free  List  in-  the 
Xetheklinds. 

The  United   States    Minister,  under  date  of  January  fl, 
1894,  informs  the  Department  that  the  Netherlands  Grovern- 


n   from    t  liutoma    d 
1  other  in  1 

•  tea  or  trades,  an 
spirits,  excise,   and  1  Customs 
to  that  country  di  in  institutions 

instruction  of  natural  •    cm 


GENES  I  /.    TRADE   NOT1  S 

SOI  11.11  !■    M  lu\    III      l'i  I  KOI  I  I   M. 

The  Monileur  Offiael  du  Commerce  for  the  8th  I'. 
gives  the  following  as  the  formula  of  M.  Maesti 
French  navy,  for  obtaining  briquettes  of  petroleum 
to  thus,,  of  coal. 

With  a  litre  of  petroleum  there  is  mixed    I 
triturated    soap,    10  per    cent,   of    resin.  : 
caustic  soda.    This   mixture   is    heat 
to  stir  it ;  when  solidification  commences,  which  takes  place 
at  the  end  of  about  40  minutes,  observation  is  mad 
the  progress   of  the   operation.     If  the  mixture    - 
tem 

receptacle.    The  stirring  is  continued  until  solidification  is 
complete. 

The  operation  being  finished,  the  material  is  pourei 
into  moulds  so  as  to  make  the  briquettes,  whi 
placed  from  10  to  1.5  minutes  in  a  slove.     All  thai 
is  to  let  them  cool;  these  briquette,  ran   be   used   a   few 
hours  after  manufacture. 

To  the  three  elements  constituting  the  mix!  re.  M 
Maestracci  recommends  further  the  addition  of  20  pet 
cent,  of  wood  shavings,  and  -JO  per  cent,  of  clay  or  -and. 
which  makes  ihem  firm*  r  and  more  lasting. 

Some   trials    in    heating    have    recently    been    re 
Marseilles  on  several  tug-boats  with  these  briquettes.     An 
equal  weight  supplied  three  tiroes  the  best  of  ordinary  coal 
briquettes,  and  there  is  no  waste. 

It   is   hoped  with   very  simple   modifications  in   the  ti re- 
places to  arrive   at    still  better   result-,  the   suppression    of 
smoke  and  an  increased  production  of  heat,  so  that  1  kilog. 
of  solidified   petroleum   will  be  equivalent  to   4  k" 
coal. 

The  Use  01   Aiimimi  m  fob  LiTBOGRAriiv. 

The  Xew  York  Iron  Age  for  the  ISth  January  ] 
the  following: — 

Aluminium  has  been  found  adaptable  to  man; 
and  constant  announcements  are  made  of  som. 
which  the  metal  has  been  put.     The  latest  is  in  lithography, 
in  which  process  it   is  claimed   to   possess  many  :•    vintages 
over  the   stone   now  used,  while   fulfilling  all  the   n 
conditions.     The  only  stone  used  for  lithographing  is  found  ' 
in   Bavaria,   and   as   the   supply  is   diminishing  its  cost   i- 
increasing.     Moreover,  it    is    very    l.rittle,   and  being    rigid. 
can    only    be    used    on    llat    surfaces.       L'nder    a    lecenth 
patented  process,  we  learn  that  aluminium  plates,  weighing 
from   '2    to    10  lb.  and  costing  from  5  dols.  to   10  dofs 
the  work   equally  well,  and  that,  being  flexible,  the   plates 
can  be  moulded  into  forms  for  cylinder  presses.     Aluminium 
plates  are  also  coming  into  use  in  engraving  iu  place  of 
steel. 

Russian  Scti kr  Production. 

According  to  a  recent  report  of  the  French  A   ibassador 

at  St.  Petersburg,  extracts  from  which  are  given  in  the 
.V  nitew  Officii  fu  Cos  merce  for  the  :>.">tli  Jan  tary,  the 
quantity  of  ino'st-sugar  submitted  for  refining  dnring  the 
1892-3  sugar  season  in  Russia  was  1-7  p.-r  cent,  higher 
than  in  1891-2,  the  total  production  of  refine.i  i  ing 

been    15,558,000  pouds    (poud  =  36  lbs.  avoirdupois),  or 
4-6   percent,    more  than  in   the   preceding   season      The 
quantity  of   sugar  placed  on    the  market   by  the 
represented  15,077,000  pouds,  as  compared  with  15,612,000 
pouds  in  1891-2,  or  a  decrease  of  3:35,000  pouds. 


_ 
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A   new   refinery   commenced  working   in    1893   in    the 

government  of  Livonia.     The  provinces  of  Kiew.ILharkow, 

in.  1  Podolia  have  supplied  the  Inst  results,  while  on  the 

other  hand  t!  ose  of  the  province*  of   Kherson  and  Moscow 

lory. 

It   is  estimated  that    the  heet  crop  in  Russia  in   1893 

^  ielded  55  percent,  more  than  in  1892  (34,0 berkovcts 

—berkovel  360  lbs.  avoirdupois — as  compared  with 
21,890,000  berkovets  in  1892).  The  average  production 
iatine  (!  deciatine  =  2-7  acres')  in  1893  was  111-32 
berkovets  against  83*15  in  1892.  Although  the  crop  was 
satisfactory  as  regards  quantity,  such  was  not  the  case  as 
-  quality,  which  hit  much  to  be  desired.  On  the 
average  the  density  of  the  bei  n  1893  was  onlj 

17-52  in  place  of  1 7 - '.) 2  in  IS92  ;  again  the  saccharin 
richness  represented  only  14-40  in  place  of  14-94  for  1892. 
It  is  only  in  the  Polish  provinces  that  the  beets  are  of  a 
superior  quality  to  those  harvested  in  1892. 


German  Sugar-Beet  Ret  i 

The  United  States  Consul  at  Magdeburg,  in  a  recent 
report  to  his  government,  deals  with  the  official  statistics  of 
the  German  beet-sugar  industry  and  states  as  follows  : — 

The  year  1892 — 93  has  been  of  special  importance  to  the 
sugar  giowers,  as  the  system  of  taxation  was  changed  by 
law  of  May  31st,  1891,  to  go  into  effect  August  1st,  1892. 
Under  the  Old  law,  beets  were  taxed  80  pfennigs  per  100 
kilogrammes,  and  an  additional  tax  of  12  marks  was  levied 
on  every  100  kilogrammes  of  sugar  for  domestic  consump- 
tion. This  tax  of  80  pfennigs  on  the  beets  was  refunded  on 
exported  sugars  by  means  of  a  premium.  The  new  law 
dropped  the  beet  tax  of  80  pfennigs  entirely  and  substituted 
•a  tax  of  18  marks  per  100  kilogrammes  on  sugars  for 
domestic  consumption.  The  sugars  which  are  exported  are, 
as  heretofore,  exempted  from  this  tax.  but  the  export 
premium,  which  amounted  under  the  old  law  to  8 '50  marks 
per  100  kilogrammes,  is  reduced  as  follows  :  — 


Description. 


On  raw  sugar  of  at  least  BOpercent. 

and  i-eri 1  sugar  of  from  90  to  98 

percent  parity. 

Oncindies  and  sugars  in  white,  full, 

hard    1  rives,    bli  cks,    sticks,    and 

stals    and   other   sugars   of   at 

-       '  |»  r  cent,  purity. 

:  other  hard  sugars    


August  1-t.       August  1st, 

1892,  to  July    ism.  to  Jul.v 

31st,  1895.     ,      81st,  1897. 


Mark*. 
1-25 


making  a  superior  oil,  these  nuts  being  also  used  in  other 
countries  to  give  to  the  margarine-butter  a  nutty  taste  and 
elasticity;  it  is  of  interest  also  to  agriculture,  the  milk 
and  fat  being  used.  Adulteration,  it  is  said,  is  not  practised 
by  the  large  factories  nor  in  the  warehouses,  but  by  certain 
rinns  who  mix  calf  fat  or  similar  substances  with  their 
butter  in  order  to  deceive  purchasers. 

Indigo  Cultivation  i.\  the  Punjab. 

It  appears  that  an  unusually  large  crop  of  indigo  was 
obtained  last  year  in  the  Punjab.  The  Calcutta  Englishman 
in  its  issue  of  the  24th  January  states  that  the  area  cultivati  d 
is  estimated  at  over  110,000  acres,  an  increase  of  70  percent. 
over  the  previous  year,  and  the  amount  of  dye  obtained  at 
817,000  seers,  an  increase  of  about  60  per  cent.  Statistics 
of  the  Punjab  indigo  crop  are  available  only  for  the  past 
.  three  years ;  and  we  have  therefore  no  exact  information 
concerning  the  normal  out-turn.  The  area  under  indigo  this 
year  is  unusually  large,  and  the  out-turn  in  dye  is  estimated 
at  15  auuas. 

The  Basic  Steel  Product  in  1893. 

The  growth  of  the  production  of  steel  by  the  Thomas- 
j  Gilchrist  or  basic  process  is  shown  by  the  returns  just 
received  for  the  Mineral  Industry,  giving  the  output  for 
1893  under  the  patents  covering  that  process  in  the  different 
irou-rnaking  countries  of  the  world.  The  figures  are  in 
|  metric  tons,  and  we  compare  them  here  with  those  for 
1892  :  — 

Total  Production  of  Thomas-Gilchrist  {Basic)  Steel. 


1892. 


1893. 


Germany  and  Luxemburg. 

England 

Prance 

Austria-Hungary 

United  States 

Russia 

Belgium 

Total 


-•013,484 

406.839 
287,529 
288,522 
!H/-29~\ 
58,661  ;- 
56,274J 


2,308,937 

303,800 
332,407 
320,063 

262.408 


3.202,640 


3.587,615 


After  July  31st,  1897,  all  bounties  are  to  be  discontinued. 
It  is  stated,  however,  in  the  press  that  the  sugar  growers 
aud  refiners  ate  putting  out  feelers  already  to  have  this 
premium  system  continued  after  July  31st,  1897,  claiming 
that  Ihey  would  be  at  too  great  a  disadvantage  with  other 
countries,  principally  Trance  and  Belgium,  if  the  premium 
was  dropped  entirely. 

By  the  same  law  the  duty  on  imported  sugars  was  raised 
from  30  marks  to  36  marks,  excepting  on  such  imported 
sugars  as  enter  again  into  the  manufacture  here.  Such 
-Hilars  are  credited  with  the  consumption  tax  of  18  marks, 
thus  paving  only  a  net  duty  of  18  marks  per  100  kilo- 
grammes. 

French  Margarine  Pbodcctton. 

The  Monde  Economique  for  the  3rd  February  state-  thai 
eight  Bordeaux  houses,  including  the  manufacturers  of  te.'d 
merchants,  and  ship-'  captains,  have  petitioned  the 
members  of  the  Chambei  of  Deputies  in  favour  of  margarine 
and  against  the  proposals  made  to  suppress  it.  It  is,  the 
petitioners  state,  perfectly  wholesome,  and  by  reason  of  its 
low  price,  being  in  fact  from  30  to  40  per  cent,  less  than 
rchased  by  the  poorer  classes  who  cannot 
afford  butter.  It  is  ol  importance  to  the  Bordeaux  trade, 
which  imports  ground-nuts  from  Senegamhia  for  the  works, 


This  shows  an  increase  of  884,975  tons,  or  10-7  per  cent. 
in  a  year  which  has  not  been  a  favourable  one  for  the 
industry,  since  it  has  been  in  almost  all  countries  one  in 
which  the  iron  and  steel  industries  have  shown  a  temporary 
decline,  or  have  at  least  been  stationary.  The  total  produc- 
tion of  steel  by  this  process  since  its  first  introduction  is 
given  in  the   Mineral  Industry,  Vol.  2,  now  in  press. 

The  growth  has  been  constant  and  marked,  except  in  the 
especially  unfavourable  year  of  1888.  Germany  continues 
to  be  the  country  where  the  process  is  most  in  favour,  its 
especial  adaptation  to  the  phosphoric  ores  of  some  of  the 
leading  iron  districts  having  given  it  a  standing  there  and 
brought  it  into  favour  at  an  early  date.  In  England  there 
was  a  decrease  of  some  10-5  per  cent,  in  the  output,  a 
contrast  to  the  showing  in  all  the  other  European 
countries 

The  figures  for  the  United  States  in  1893  are  as  yet  only 
estimated.  The  increased  use  of  basic  steel  in  this  country 
in  the  future  is  probable. 

A  feature  of  considerable  economic  importance  in  this 
process  is  the  large  proportion — about  36  per  cent. — cf 
phosphate  of  lime  contained  in  the  slag.  Last  }-ear  a  pro- 
duction of  some  863,000  tons  of  this  slag  was  reported,  and 
nearly  all  of  that  made  at  the  European  works  was  ground 
and  -  ild  for  use  as  a  fertiliser,  forming  a  considerable  item 
in  the  prolits  of  those  works. — Engineering  and  .Vinnj 
Journal. 
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IMni.  Sivn^  Exports  •■!    Paraffin   \\'i\. 

There  is  no  article   produced  in  the   United  Stat 

vM'ii   refined   petroleum,  which  shows  such  an   enormous 

..■  in  the  amount  ex  ported  as  does  paraffi  i  «  ax,    'l'lii-- 

article,  which  paratively  reci  nl   introd  totion,  has 

Inn  important  place  in  the  exports  which  was  not 

even  dreamed  of  l"  years  ago.     Indeed,  the  produ 

that  time  did  not  reach  one-half  of  the  amount   exported 

during    tlio    last    calendar   year,    when   the   total   exports 

amounted  to  over  93  000,000  pounds.      I'he  rapid  growth  of 

iDiamption  of  this  article   is  due  niainh  to  the  fact 

ili.it   new   uses  have   been   found    for  the  material,  chief 

among  which  i-  its  employment  in   the  electrical  industry. 

[ports  of  nearly  all  the  products  of  petroleum  have 

shown  remarkable  increase  during  the  pasl  few  yean,  1  ■  n  t 

(van  those  of  illuminating  oil   bear   no   comparison    with 

the  enormous  expansion  in  the  demand  for  paraffin  wax. 

This  is  probably  due  to  the   fact   that  there  is  practically 

ipetitioo,  the  Russian  petroleum  producing  ii"  wax, 

and  the  only  other  source  being  the  Scotch  shale  wax,  or 

paraffin  scale,  as  it  is  known  commercially,  but   production 

of  which  is  limited,  and  does  not  cut  much  of  a  figure  even 

in  the  requirements  for  home  consumption,  and  it  is  not 

suitable  for   the  more  important  uses  to  which   paraffin  wax 

is  applied.     To  show  the  steady  growth  of  the  United  States 

foreign  trade  in  this  product  we  append  the  following  table, 

giving  the  amounts  exported  daring  each  of  the  past  10 

fiscal  years.     It  will  be  seen  from  this  table,  taken  from  the 

official  reports  of  the   Bureau   of    Statistics  at    Washington, 

that  the  increase  in  the   shipments  has   been  to  the  United 

Kingdom,   although   the  requirements  of   Germany   show 

some  increase.     The  amounts  given  are  in  pounds  :  — 


Year. 


T,.  United 


To  Germany. 


Total. 


1881 

16330,251 

771,09! 

17,039,817 

8,221 

24,378,438 

^.798,003 

l,10i.«7 

84,283 

lsvT 

29,180,847 

•:.J".i,330 

31,5i:,223 

1^S< 

33,S15,143 

1,576.334 

so. 

1889 

89,  i !  ■ 

3,751,330 

33.32.J.575 

1S.M 

Ii  348  3 16 

l.S'- ! 

48,5U;.">5t 

1891 

59,562,105 

8,671 

51,816,457 

6,491,864 

e  vnaj&si 

1889 

68,404,693 

i  368,840 

82,675,1  Hi 

Total.  10  years  .. 

-  151,716 

81,763,676 

E9,6 

It  appears  that  the  increase  in  exports  is  still  going  on 
at  the  same  ratio,  as  is  evidenced  by  the  large  shipments 
during  the  last  half  of  1893.  While  the  total  exports 
during  the  fiscal  year  (ended  June  DO,  1S93)  amounted  to 
"."..Ho  pounds,  those  during  the  12  calendar  months 
reached  the  enormous  total  of  99,061,034  pounds. — Oil, 
Paint,  and  Drug  Reporter. 

Imperial  Institute  Research  Committee. 

A  committee  of  advice  has  been  appointed  in  connection 
with  the  Scientific  and  practical  Research  Department  of 
the  Imperial  Institute,  and  the  members  have  adopted  a 
scheme  of  action  which  it  is  hoped  will  result  in  making  the 
public  acquainted  with  the  resources  of  various  countries, 
to  enable  men  connected  with  commerce  and  industry  to 
compare  the  products  of  particular  classes  furnished  by  the 
several  countries,  and  also  to  direct  the  attention  of  those 
practically  interested  in  them  to  new  or  little-known  natural 
products  and  to  furnish  trustworthy  information  as  to  their 
uature,  properties,  and  value.  The  following  are  the 
members  of  the  committee  of  advice  and  the  subjects  with 
which  they  will  deal  : — Professor  Armstrong,  F.R.S.,  Dr. 
W.  H.  Perkin,  F.R.S.,  and  Professor  Meldola,  F.E  S.  (dyes, 


I ;  Dr.  Hu  [o  Mtlller, 
F.R.S.  , ,  and  fibres  I  \  Mr.  < 

i  fibres)  :  Prop  ssor   1 1 

;  Howard    ilkaloids  and  dm 
Professor  A.  II.  church.  F.R.S. ,  agriculture)  ;  Mr.  Bovei 
!;•  Iwo  id  (peti  ileum  and  oilsi  ■  Profi 
I'.K  S.   i  metallurgy,  t  oils)  ;  Mr.  B 

(metallurgy,    mining,    and   minerals);    Professor    W.   < 
Unwin,    F.R.S.  (structural   materials):   ; 

ins  l ;  Professor  W.  \.  Tilden,  F.R.S   I 
):  Mr.  VV.  II.  Dering  (oils,  waxes, and  fats)  j  Mr.  11 
A.  Miers  (mineralogy)  ;  and  Mi  I!  S. 

(food-grains).       sir   I'.    Abel,    F.R.S,    i-    director,    and 
Mr.  Theodore  Cooke,  LL.D.,  i-  secretary  of  th    comm 

and  Driiy 


BOARD  OF  TRADE  RETURNS 

SUMMARY   OF    iMrORTS. 


Articles. 


Month  endini;  I 


1893. 


1891. 


Metals 

Chemicals  and  dyes!  uffs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


e 

754,160 
2,099,446 


£ 
1.529.142 

721,477 
2/438,774 


Summary  of  Exports. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  arti  cles 

Total  value  of  all  eiports. 


2,032,483 


17,008,309 


17,679,449 


Imports  of  Oils  for  Month  ending  28th  February. 


Articles. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

8eed  Tons 

Train,  4c Tuns 

Turpentine Cwt. 

Other  articles  ..  Talue  £ 

Total  value  of  oils . . . 


Quantities. 

Values. 

1893. 

1894. 

1893. 

1394. 

12,709 

22,616 

£ 
111.152 

* 

2,122 

1,966 

- 

103,315 

13,760,479 

9,112,639 

281,436 

13W11 

2,301 

1,626 

:-9i 

1436 

- 

31.144 

33,619 

43,332 

•• 

•• 

•• 

- 

a  2 


■2U 
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Imposts  op  Metals  fob  Month  ending  2Sth  February. 


Articles. 


Quantities. 


Values. 


1SS3. 


1894. 


1893. 


Copper  :— 
Ore 


Tods 


Regulus 

Unwrought 

Iron :— 
Ore 


Bolt,  bar,  4c 

Steel,  unwrought..     „ 

Lead,  pig  and  sheet     „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...Value  £ 

Total  value  of  metals 


2.114 
7.560 
3,517 

372.711 

1,226 

162 

12.666 

47,043 

947,515 

3,820 


3.351 
1,707 
1,301 

333,464 

2, '55 
188 

18,805 

53,133 

44,565 
3,730 


£ 
13,372 

189,778 

169,463 

264,«9 
10,107 
2,125 

126,625 
E0.S81 
80,662 

214,723 

307,535 
70,101 

1:2,744 


1,682,538 


£ 

;  1. 1- 1 

12J.37C 
184,685 

239,620 

192363 

4,997 

125  B80 
96,828 
40,998 

290,382 

161,148 
£1,201 

167,204 


1,529,142 


Imports  of    Raw   Material   for   Non-Textilb 
Industries  for  Month  ending  2Sth  February. 


Articles. 


Quantities. 


1893. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum: — 

Arabic „ 


Lac,  4c 

Gutta-percha 

Hides,  raw:— 

Dry 

Wet 


Ivory 

Manure : — 
Guano  ... 

Bones 


Cwt. 


Tons 


Nitrate  of  soda... 

Phosphate  of  lime 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Palp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:—  ! 

Hewn Loads 

Sawn 

Staves •> 

Mahogany Tons 

Other  articles ...  .Value  £ 

Total  value 


17,043 

192,789 
19.3S5 

4,728 
12,592 


26,037 
23,741 

498 


933 

5,117 

:.,7":; 

33,006 

5(1,727 

2,439 

1 1  522 

11,037 

136,166 

56.219 

708 

93.240 
37,94-4 

2,612 
5,1 19 


8,577 

180,630 

24,183 

5,721 
4,781 

3,63(1 

37,713 
49,459 


3,623 
12,395 

13,079 

27,269 

43,319 

1,254 
19,315 
19,777 
155,605 
80.C58 

1,655 

120,356 

64, 151 

3,838 

4,750 


Values. 


1893. 


£ 

31,291 

22,770 

228,302 

12.759 
58,301 

25,739 


1894. 


15,16(1 

29,013 

294,391 

18,905 

25,257 

29,026 


6-1,672  88,566 

64,080  ,      101,873 

24,529         22,303 


7,205 

22  9S1 

51,193 
60,588 
53,497 

27,02.) 

54.360 
25,410 

82,282 
317 

161,179 

108,511 
13,331 
44,715 

781.813 


20,707 
5S.771 

120,749 

55.827 
.V.',6!  4 
12.436 
81,933 
101.962 

105,628 

1,061 

186,943 

19,678 
40,170 
764.220 


2,099,416     2,438,774 


Besides  the  above,  drags  to  the  value  of  B8,S66\  were  importeJ, 
assgainst  73,934!,  in  February  13^3. 


Imports  of  Chemicals  and  Dyestuffs  fob  Month 
ending  28th  February. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

£ 

£ 

42209 
14,556 

5.695 
17,324 

3,844 

5,309 

5J  1  ' 
7,128 

Birk  (tanners',  4c.)    „ 

BrimBtone , 

62,736 

46.505 

15,031 

10,377 

•  . 

•  • 

102. 150 

122,663 

250 

421 

1,171 

2,532 

Cutch  and  gambier  Tons 

1,162 

3,701 

25,968 

662303 

Dyes:— 

.. 

11,628 

16.138 

Alizarin „ 

.. 

20,456 

20.422 

•• 

■• 

2,050 

3,872 

17,168 

12,707 

368,064 

262,219- 

Nitrate  of  potash  .      „ 

23,050 

26,478 

24,065 

24.11S 

4,133 

2,936 

55,211 
118,610 

39,173 

Other  articles. ..  Value  £ 

140,135 

Total  value  of  chemicals 

•• 

751,160 

721,477 

Exports  of  Miscellaneous  Articles  fob  Mont* 
ending  28th  February. 


Articles. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware ...       „ 

Stoneware , 

Glass  :— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds....      „ 

Leather  :— 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.Yds. 

Painters' materials  Val.£ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 

Total  value 


Quantities:. 

Values. 

1893. 

1894. 

1893. 

1894. 

449,300 

661,800 

£ 
11,547 

£ 

15,956- 

•  • 

•  • 

85,362 

£9,610 

1,708,800 

12399,700 

30,4SO 

25,028 

•• 

" 

92,362 

81,817 

27,155 

26,822 

40,988 

41,299- 

•• 

•• 

93,398 

87,012 

■■ 

•• 

153,563 

102,155 

•• 

13,135 

13,551 

137,749 

100,990 

6.017 

5,1C  1 

0,085 

6,320 

14,607 

11,771 

43,310 

49,627 

22,071 

24,092 

15,517 

10,627 

13,694 

8,020 

12.216 

11,130 

121.032 

102.913 

•• 

22,410 

16,040- 

5,011 

5  88S 

108.020 

123,552 

1,517,600 

1,861,000 

61.279 

66,63:1 

•■ 

•  • 

110,263 

105,579 

64,484 

65,663 

111,916 

104  239> 

5,510 

4,161 

42.-201 

22,559 

39,315 

46,340 

41,736 

46,455 

- 

,, 

2,25',701 

2.03.MS5 
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i'xroavxa  op  Dm  ..»   UH»  Chemicals  for  Mo.ntii   ending 
u   Fibri  IRT. 


Quantities. 

Values. 

Articles. 

tjas. 

1S91. 

iv;. 

1ST! 

£ 

£ 

112.496 

164,684 

: 

Bleaching  material!    „ 

.hemical  manures.  Tons 

246.129 

.. 

.. 

•  Articles  ...        „ 

•• 

" 

" 

Exports  op  Metals  (other  than  Machinery)  for 
Month  ending  2$th   Febeuabt. 


Article*. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

£ 

£ 

7.053 
37,1 16 

8,129 

31,147 

91,014 

31,615 

Copper  :— 

l'u  wrought , 

30,500 

C.-..171 

Mixed  metal , 

2 1,719 

31,171 

7».0I* 

•  • 

.. 

156.430 

1  Ki,?j'> 

•  • 

•  • 

■ 

90,556 

191.223 

i      ! 

1,554,25] 

1,346,379 

Lead 

2,;:i 

3,606 

I 

12,274 

Plated  waxes...  Value  £ 

.. 

.. 

1*228 

17,291 

Felearapb  wires        „ 

.. 

.. 

133.118 

-- 

ii :-: 

38,593 
7,825 

1p"  670 

10,611 

11,017 
61,783 

Other  articles  . .  Value  £ 

•• 

2,301,823 

2.117  2»S 

iHontljIp  patent  list. 

dates  given  are  the  dates  of  the  Official  Jour 
which  acceptances  of  the  Compl> "  itioni  aro  a<l  . 

Complete  v  mi  tin.1*  ■dvartiied  •»■>  aooeptad  are  oiien  to 

inspection  at  the   Pat. Tit  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  ahd 
MACHINERY. 

All  T 

I.  A.  J.  Boult.— From    P.  do   M  '  ..    1   A.   Wilbanx, 
Belgium.     Improvements  in  '>r  relating  to  the  filtration 
porifii  |uids,  and  apparatus  thei  binary  17. 

366S.  H  Improved  manufacture  of 

retorts  also  applicable  to  otl  is  of  fire-clay  •  r 

earthen« arc,  and  apparatus  therefor.     Fcbiuai 

:i7<>2.  W.  i  horley.  Improvements  in  machinery  for  tin 
compression  of  air  or  other  elastic  Quids.    February  21. 

3792.  S.  II.  Sparkes.    Improvement  in  bydro-extracl 
February   22. 

3799.  W.  Pinder  and  J.  Willoughby.     Improvement - 
the  method  of  and  apparatus  Eor  controlling  the   i 
air  to  furnaces.     Febiuary  22, 

.1.    \V.    Brown.     Float    for     determining    - 
gravity  and  consistency  of  boiling  tar,  asphalt,  bitun 
other  liquids.     Fehruarj  22. 

3987.  W.  A.  Kirkham.    Imj  -  in  or  appertaining 

to  plant  for  evaporating  brine.     February  24. 

1069.  0.  Hamilton.  An  improved  heating  apparatus 
more  particularly  applicable  to  chemical  processes.  F'e- 
bruary  26. 

•1094.  S.  C.  Hauberg.  Improvements  in  centrifugal 
liquid  separators.     Complete  Specification.    Februar 

II.  II.  Lake. — From  the  Actien-Gesellschaft  fiir 
Kohleiisaurc-Industric.  Germany.  An  improved  cap  for 
cylinders  or  receptacles  for  containing  liiiuid  or  gas  under 
pressure.     February  26. 

4350.  A.  Normandy.  Improvements  in  apparatus  for 
evaporating  and  condensing  water.      March  1. 

4549.  W.  Smethurst  and  The  Smokeless  Heat  and  Light 
Syndicate,  Lim.  Improvements  in  the  process  of  and  appa- 
ratus for  evaporating  liquids.     March  3. 

4622.  h'.  Andrew.     See  Class  XII. 

L.  B.  Burnett.  Apparatus  capable  of  ready  appli- 
cation to  ordinary  gas  burners  to  convert  them  into  Hansen 
burners.     March  6. 

4895.  H.  Dignef.  An  apparatus  for  melting  tallow  and 
analogous  products  for  the  desiccation  of  fruits,  and  for 
other  operations  requiring  an  equal  and  regular  temperature 
comprised  between  20'  and  200'  C.     March  8. 

5119  I).  Drummond.  Improvements  in  apparatus  for 
expressing  sap  or  juice  from  fibrous  canes  aud  other  ma- 
terials.    March  12. 

H.  Burkitt.     An  improvement   in 
pumps  for  the   raising  of    i 
March  13. 

Improvements   in   apparati  • 
heating   or  -  og     liquids 


5187.  C.  Long  and  W. 
acid  raisers  of  steam-jet 
alkalis,  and  other  liquids. 

5202.  YV.  Henneberg. 
condensing    vapours   and 


respectively.     Complete  S  'on.     March  13. 

-  0.  E.  Miles.  Improved  means  for  and  method  of 
condensing  vapour  and  for  producing  a  vacuum  in  pans  or 
like  vessels  used  for  evaporating  or  concentrating  liquids. 
March  16. 

5569.  E.  Edwards. — F'rom  F.  P.  Hofmeister,  Germany. 
Improvements  iu  apparatus  for  effecting  the  absorption  of 
gases  by  liquids.     March  16. 

5G13.   T.  Drost.      An  improved:  saturating  01 

mixing  solid  substances  with  liquids.     March  17. 
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Comflktk  Specifications  Accepted.* 
1893. 

i.  A.  Morrell  and  J.  Fromberz.  [mprovemeiiU  iu 
iratus  applicable  for  evaporating  liquids  or  saccharine 
solutions.     February  21. 

424.-1.  A.  Shiels.  Improvements  connected  with  refrige- 
rating apparatus.     February  2S. 

7525.  J.  Drummond.  Improvements  in  apparatus  for 
filteriog  liquids  or  for  separating  liquids  from  or  drying 
1  or  other  granular  matters.     February  21. 

7912.  T.  1!.  Murray.  Improvements  in  pumps  for 
pumping  or  compressing  gases  or  vapours.     February  28. 

8125.  W.H.Webb.  Improvements  in  or  connected  with 
apparatus  for  cooling  liquids.    February  28. 

'.'s.is.  N.  Vagn.  Improyements  in  apparatus  for 
sterilising  water.     March  7. 

16,063.  G.  Morris  and  W.  Edney.  See  Class  XVII. 
March  14. 

17,737.  F.  S.  Cripps.  Improvements  in  valves  for  tar, 
ammoniacal  liquor,  and  other  liquids.     March  21. 

24,406.  W.  P.  Thompson.— From  H.  L.  Fuge.  Im- 
provements in  pressure  regulators  or  reducers  for  gases, 
liquids,  or  the  like.     February  21 . 

24,526.  H.  Reisert.  Process  and  apparatus  for  cleansing 
filtering  material.     March  7. 

1894. 

70.  G.  Frere  and  M.  Meslans.  Improvements  in  the 
method  of  and  apparatus  for  determining  the  density  of 
gases.     March  7. 


II.— FUEL,  GAS,  and  LIGHT. 

Application*. 

3018.  A.  Fariuetti.  An  automatic  apparatus  to  produce 
for  the  purpose  of  light  connected  therewith.  Febru- 
ary 12. 

3078.  J.  Jameson.  An  appliance  for  increasing,  or 
increasing  and  regulating,  the  pressure  of  illuminating  uas 
in  houses,  factories,  or  shops.     February  13. 

3223.  W.  Donaldson.     See  Class  XI. 

339.').  W.  R.  Herring.  Improvements  in  and  in  apparatus 
for  manufacturing  oil-gas.     February  16. 

3420.  A.  A.  Routledge  and  W.  Usher.  An  improved 
carburetter,  for  saving  gas  and  increasing  its  illuminating 
power.     February  17. 

3558.  F.  W.  Golby. — From  H.  Leffler,  Germany.  Im- 
provements relating  to  the  purification  of  combustion 
gases  and  the  utilisation  of  the  heat  contained  therein. 
February  19. 

3571.  F.  Illavati  and  F.  Sladfcy.     Sec  Class  VII. 

3771.  W.  H.  White.  An  improved  composition  for  fire- 
lighters.    February  21. 

3794.  R.  C.  Wilford.  Improvements  in  apparatus  for 
producing  and  regulating  a  combustible  mixture  of  petro- 
leum and  atmospheric  air  for  the  purpose  of  operating 
explosion  engines.     February  22. 

4053  J.  Laing.  Improvements  in  the  manufacture  of 
"as  from  mineral  and  other  oils  and  tars,  and  in  apparatus 
therefor,     February  26. 

4111.  J.  F.  Duke.  Improvements  in  the  means  for 
automatically  lighting  gas.     February  27. 

4189.  C.  W.  Pinkney.  Improvements  in  and  apparatus 
for  the  manufacture  of  gas  suitable  for  use  in  gas  engines  or 
for  heating  purposes.     February  2  7. 

4281.  J.  Mactear.  Improvements  in  deodorising  the 
exhaust  gases  from  gas  or  oil  motors  or  engines.  Fe- 
bruary 28. 

•  .See  Note  (*)  on  prey ious  page. 


-From  La  Societe  Anonyme  des  Moteurs 
Thermique  Cardie,  France.  Process  for  the  manufacture 
of  combustible  gas.     February  28. 

4376.  II.  i'almer  and  E.  Spain.  Improvements  in  night- 
lights.     March  1. 

4506.  R.  Dunlop.  Improvements  in  treating  and  utilising 
certain  gases  resulting  from  carbonisation  of  coal.     March  3. 

4661.  A.  MacLaine.  Improvements  iu  the  combiued 
manufacture  of  coal-gas  and  water-gas  in  gasworks  and  the 
carburetting  of  same.     March  6. 

4719.  E.  Fleischhauer  and  I I.  Bernstein.  Improvements 
iu  and  relating  to  the  manufacture  of  gas.  Complete  Specifi- 
cation.    March  6. 

4812.  W.  P.  Thompson.  Improvements  in  obtaining  or 
separating  certain  gases  and  in  apparatus  therefor.     March  7. 

4995.  G.  Buckley.  Improvements  in  the  manufacture  of 
compressed  fuel.     March  9. 

5092.  F.  Williams.  An  improved  method  of  using  small 
coke  or  breeze  in  the  manufacture  of  coke  and  coke  bricks. 
March  12. 

5214.  F.  E.  Baron.  Improvements  in  liquid  fuel  and  in 
means  or  apparatus  employed  in  utilising  the  same. 
March  13. 

5540.  G.  Wilton.  Improvements  in  the  method  of  and 
apparatus  for  the  carbonisation  of  coal  in  the  manufacture 
of  coal-gas.     March  16. 

5656.  A.  Schneller  and  W.  J.  Wisse.  Improvements  in 
the  production  of  ozone  and  in  apparatus  therefor. 
March  1 7. 

Complete  Specifications  Accepted. 
1893. 

4475.  F.  Brunck.  Improvements  in  horizontal  coke- 
ovens.     March  7. 

4510.  F.  W.  Clark  and  A.  Forbes.  Improvements 
relating  to  the  distillation  and  breaking  up  of  liquid  hydro- 
carbons and  similar  substances,  and  to  apparatus  therefor. 
February  28. 

5546.  P.  Dvorkovitz.  Improvements  in  the  manufacture 
of  coke,  coal-gas,  and  the  obtainment  of  by-products,  and 
in  apparatus  employed  therein.     March  14. 

8510.  J.  Moeller.  A  process  for  the  manufacture  of  oil- 
gas.     February  21. 

23,381.  T.  Deiches  and  J.  Komaike.  Improvements  in 
candles  and  wax  and  such  like  matches.     March  21. 

23,471.  C.  C.  Walker.  Improvements  in  or  connected 
with  the  lids  of  gas  retorts  or  the  like.     March  7. 


1894. 

1029.  G.  St.  J.  KncIIer.  Refractory  balls  and  the  like- 
for  incandescent  gas  fires  or  stoves.     February  21. 

1991.  A.  J.  Boult.  From  W.  A.  Koneman  and  A.  F. 
Hatch.  Process  of  and  apparatus  for  utilising  producer 
gas  as  fuel  for  calcining  limestone.     March  21. 

3223.  W.  Donaldson.     See  Class  XI. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

25,074a.  H.  E.  Newton.— From  The  Farbenfabriker* 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  a  new  dihydroxy-naphthalene  disulpho  acid. 
February  21. 

3026.  C.  D.  Abel.— -From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  new  bases 
containing  sulphur  of  their  sulpho-acids,  and  of  colouring 
matters  derived  therefrom.     February  12. 
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1 1.  I    \.  wton      From  The  I 
!•'.   Buyer  :> 1 1< t  Co.,  Germany.     The   manufacture   or  pro- 
duction bruary  19. 

.1,    \     - r , .  im   The    B  idische  A  aiiio  ami 

.  Fabrik,  Germany.     The   manufacture  and  production 
«  mordant-dyeing  colouring  matters  and  inten 
ta  relating  thereto.     February  12. 

II.  I  .  N'ewton. — From  The Fnrb  enfabriken  vorrnals 
mid   Co.,   Ciermany.     The  manufacture  or  pro- 
duction of  colouring  matters.     February  13. 

II.    S.   Pitt.— From    I..   Cussella   and    Co.,   Germany. 
-tulT~.     February   13. 

:.  .1.    V.  Johns  in. —  I  rom   I  ho   D  Inilin  and 

rmany.     The   manufacture  and  production 
of  new  nitrosnmine  compounds   -  ise   in   the  pro- 

).  nation  of  di  izo  compouuds.     Februarj   1 6. 

347-1.  J.    V.  Johnson. — From  The   Badische    Anilin  and 
Fabrik,  Germany.     The  manufacture  and  production 
of  new  mordant-dyeing  colouring  matters.     February  17. 

■  .1.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  naphlha-zarine  and  of  new  intermediate  products  related 
thereto.     February  28.  > 

13.  C.   1>.   Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.     Manufacture  of  new  ba 
and  their  Bulpho-aeids.     February  22. 

3843.  C.  I>.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  colouring 
matters.     Februarj  22. 

C.    D.    Abel.— From    The  Aetien  Gesellschaft  fur 
in    Fabrikation,   Germany.      Manufacture   of    a    new 
naphihylenediaminedisulpho  acid  and  of  colouring  matters 
therefrom.     February  22. 

W.  i:.  Heys. — From  Sandoz  and  Co.,  Switzerland. 
Improvements  iu  the  production  of  colouring  matters  dyeing 
with  mordants.    Complete  Specification.    February  -'•. 

4373.  H.  E.  N'ewton. — From  The  Farbenfabriken  vorrnals 
1'.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  azo  colouring  matters.     March  1. 

4  159.  S.  1!.  Boulton,  T.  B.  Qaywood,  II.  E.  Boulton,  and 
II.  Fergusson.  Processes  for  the  production  of  certain  salts 
of  beta-sulphonaphthalene  and  for  the  separation  of  alpha- 
and  beta-sulphonaphthalenes.     March  2. 

1 1(!0.  ( '.  Imray. — From  The  Society  of  Chemical  Industry 
in  Basle,  Switzerland.  Manufacture!  of  polyazo  colouring 
matters.     March  2. 

(542.  I!.  K,  Evans.  Manufacture  of  a  new  colouring 
matter.     March  3. 

4629.  H.  Imrav.— F rom  The  Basle  l  'hemical  Works, 
Bindschedler,  Switzerland.  Manufacture  of  a  new  dioxy- 
naphthalcne-monosulpho  acid  and  of  colouring  matters 
therefrom.     Complete  Specification.     March  5. 

4630.  II.  Imray,— From  The  Basle  Chemical  Works, 
Bindschedler,  Switzerland.  Manufacture  of  a  new  dioxy- 
naphthoic  monosulpho  acid  and  of  colouring  matters 
therefrom.     Complete  Specification.     March  5. 

1870.  .1.   Altschul.     Improvements  in   the   manufacture 

and  application  of  a  new  diazo  compound  for  use  in  dyeing 
and  printing.     March  s. 

4893.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Improvements  in  the 
production  of  phenol-carbon  acids.     March  8. 

5056.  H.  E.  Newton. — F'rom  The  Farbenfabriken  vonuals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  colouring  matters.     March  10. 

5143.  R.  Koreff.  Manufacture  of  new  amido  bases  and 
of  azo  colouring  matters  therefrom.  Complete  Specification. 
March  12. 


:  I 

March  19. 

5159.  II.   II.   Lake.— From   Wirth  and  Co.,   Agent*  foi 
\     Leonhai 
mtmtfai  ouring  matters,     Ma    h  13. 

5967.   III.  \.  ■!-. 
F.  Bayer  and  i  o.,  German} . 
lion  of  azo  dy<  stuffs  ani  J  iroh  1 1 

yellow   colotl  14. 

54  14.  O.  [mray. 
i  G  rmany.     Im]  rovi  d  mat 

l  itvh  1 5. 

!i!i_\  tamim    i      -.  5  Irisulpho 
acid,  and  of  two  new  naphthylamine  I,  3,  •">  ttist.lpl 
March  10. 
."j.">  17.  C.   D.   Abel.— From   A.  Fischesser  ni 
many.     Manufacture  of   1,  8  amidonaphtlc.l    I 
acid.     March  16. 

i !  ;  The  Far'  enfitbriki  n  • 

I'.  Bayi  r  and  l     ,  l  iennany.     Thi  i 
tion  of  polyazo  dyestuffs.     March  17. 


Complete  Specification  >  Accepted. 

1893. 

J.    H.    Ziegler.     Manufacture   i 
math  rs 
di  i uati\.s  of  osalyloacetic  ether.     February  21. 

II.  E.  Newton. — Fr  m  The  Farbenfabriken  vormaJ- 
F.    Haver    and    Co.      The     production    or 
colouring  matters.     Febrnar 

6035a.    II.     E.      Newton. — -From   The     Farbenfabriken 
vorrnals  F.  Bayer  and  Co.     The  manfacture  or  produ 
of  colouring  matters.     February  28. 

7330.  H.E.Newton. — From  The  l  riken  vorrnals 

F.  Bayer  and  Co.     The  manufacture  or   production  of  dye 
stuffs.     March  21. 

8184.  J.   V.    .lohnson. — From   The  Badische   Anilin   und 
Soda   Fabrik.     The   manufacture  of   new   sulpho-acidj 
phenylrosinduline  and  analogues   and  homologues.  thereof. 
February  28. 

8221.  W.   II.   Claus.     Manufacture   of    blue    colouring 
matter  containing  sulphur.     March  7. 

SS24.  II.  E.  Newton. — From  The  Farbenfabriken  vorninl- 
F.   Bayer  and  Co.     Improvements  in  the  manufacture  or 
production   of   basic     compounds    derived    from    pyraa 
March  14. 

8898.  II.  F..  N'ewton. — From  The  Farbenfabriken  vorma,- 
T     Bayi  Co      The   manufacture   or    production 

colouring  matters  and  materials  therefor.     March  11. 

9689.  Read.   Holliday,  and  Sous,  Lim.,  and  R.  Hi 
The  production  of  new  colouring  matters  for  dyeing  and 
printing.     March  14. 

9S94.  H.  E.  Newton.— From  The  Farbenfabriken  vorrnals 
F.  Haver  and  I  0.     The  manufacture  or   production  e: 
colouring  matters.      March  21. 

9969.  C.   D.   Abel— From    The  Acti.  aft    K 

Anilin     Fabrikation.        Manufacture    ot     basic    colon, 
matters.      March  21. 

1894. 
2232    W    (.It.         •  II.  Moore.     Im]  I 

the  manufacture  of  a  diamido  base  and  ol    telraz 

matters  derived  therefrom.      March  7. 
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—TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

>mitU  and  II.   F.  Clayton.     A  new  method  of 
-   for  mating  yarn  slabbing  and  woven  or  fi 
February  12. 

S   ;     Hughes       Lnimpi  ived   means  for  removing 

..■  or  other  fatty   compound*  from  all  raw  material  usi  1 

in  the  manufacture  cf  woollen,  cott  >n,  silk,  linen,  or  other 

fabrics,  and  the  fabrics  themselves,  as  well  as  to  increase  the 

efficiency  of  oxidising  agents  when  u-<  1  for  the  purpose  of 

.     nd  bleaching.     February  14. 

■     Reichenbach.        An    improved    process    and 
iratus  lor    cleaning   wool   and  oilier  textile   products. 
Complete  Specification.     February  17. 

3554.  J.  V.  Eves.     Improvements  in  the  treatment  of  wet 
I   x  yarn.     February  19. 

19.  J.  Faust.      Extracting  the  fibres  out  of  "  raoiie- 
1  the  like.     February  23. 

H.    Emsley    and    J.    Robinson.      An   imp  I 

i  of  clearing  or  preparing  rhea  fibre.     February  24. 

- 1    T    Cheetham.     Improvements  in  means  tor  facili- 
examinatiou  of  textile  fabrics.     February  26. 

.1.   Lorraine.      Improvi  ments  in   the  stremuheniug 
materials  or  substauces  subject  to  tensile  strain. 

:     8.   Farmer,   H.   L.   Storey,   and   I.   It.   - 

•■.its    in    the    manufacture  of  solid -colour  floor- 
ad  in  machinery  employed  in  such  manufacture. 
_ 
-11-1.     A.    Drew.       Improvement    in    treating   dyed   or 
I  textile  fabrics.     March  3. 

!      de    Pass.— From   J.   C.  McLauchliu  and  A.  A. 
I  ^;ates.     Improvements  in  the  manufacture  of 
-  from  fibre.     March  o. 

17.    A.    Zimmermann. — From   J.    Holfert,    Germany. 

Improvements  in  treating  tissues,  fibres,  paper,  and  the  like. 

..  6. 

■"•    J.  Anderson,  jun.     Improvements   in   the   method 

..-   of   washing    wool  and  similar   substances  for 

extra        _  .      isy,   oily,        1  other  fatty  matters  thereirom 

I'vering  products  therefrom.     March  B. 

_-    J.  Harrison  and  C.  Wolfendale.     Improvements  in 
apparatus  for  the  manufacture  of  inlaid  or  through- 
colour  floor  coverings.     Match  12. 

515  I.  J.  Harrison  and  C.  Wolfeodale.     Improvements  iu 
iratus  for  the  manufacture  of  inlaid    or  through- 
colour  floor  coverings.     Match  12. 

5151.  II.  S.  Close  and  W.  < ).  Roff.     An  improved  piocess 
:tiD«  flax,  iute,    or  other  similar   fibrous   materials  and 
■  og    the   gummy    or    other    matter    therefrom    and 
utilising  the  resultant  residuals.     March  12. 

.">:67.  J.  Harrison  aud  C.  Wolfendale.  Improvements  in 
and  apparatus  for  the  manufa  ■•tire  of  inlaid  or  through- 
colour  floor  coverings.     March  12. 

5334.  R.  J.  H.  RastticK.     Improvements  in  the  treatment 
and  other  fibrous  plants.     March  14. 

Complete  Specification  Accepted. 
f893. 

7     J.  C.Mewhurn.— From  .1.  Cardon.  Improvements 

in    „                |   for   breaking,  sofiening.   and  removii 

matter    from    hem]',    ramie,    and  olhir     fibrous 
materials.     Man 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

3103.  S.  1'.  Eastick  and  W.  J.  Stonhill.  A  process  for 
disinfecting,  bleaching,  and  converting  rag-  into  a  pulpy  or 
"half-stuff  "  condition.     February  13. 

3193.  S.  F.  Hughes.     See  Class  V. 

W.  1*.  Thompson.— From  E.  Haeffely,  Germany. 
An  improved  juocess  of  dyeing  for  producing  genuine 
Turkey  red  and  rose  colour  in  yarn  hanks  and  fabric-. 
Complete  Specification.     February  16 

.",  ]  s G .  G.  Keighley.  A  new  or  improved  means  or  method 
of  dyeing  warp  ou  the  beam.     March  13. 

Complete  Specifications  Accepted. 
1893. 

4IS7.    C    i  livens    and  J.   Whiteley.      Invproveun 
machines  for  washing,  bleaching,  mordanting,  dyeing  cotton, 
wool,  or  other  fibres  in  a  raw,  spun,  or  manufactured  state. 
February  2S. 

1! bodes,  Rhodes,  jun.,  and  Perkens.  Improve- 
ments in  apparatus  for  dyeing  and  washing  yarn  in  the  hauk. 
Mai  h  7. 

7  i  -7  Krai.  Holliday,  and  Sons,  Lim.,  and  H.  Bind- 
schadler.  Improvements  in  the  production  of  an  indigo 
vat  or  bath  employed  in  the  dyeing  with  indigo.   February  2 1 

7919.  II  iv  and  Park.  Improvements  in  dyeing  certain 
colours  on  cotton  fabrics  and  yarns.     February  2*. 

7841.  E.  Gessler.  Improvements  in  dyeing  apparatus. 
February  28. 

8167.  F.  R.  Wells.  A  process  for  colouring  paper  and 
cardboard.     February  21. 

9682.  J.  Rimtt.  Improvements  in  the  method  of  and 
apparatus  for  dyeing,  mordanting,  2nd  otherwise  treating 
woven  or  felted  fabrics  and  yarns.     March  21. 

23,559.  W.  P.  Thompson. — From  E.  Holkeu  and  Co. 
An  improved  process  of  dyeing  for  producing  genuine 
Turkey-red  and  rose-colour  in  vegetable  varus  in  cops, 
hanks,  carded  strips,  and  the  like.     February  21. 

1894. 

W.  P.  Thompson. — From  E.  Haeffely,  Germany. 
An  improved  process  of  dyeing  for  producing  genuine 
Turkey  red  and  rose  colour  in  yarn  banks  and  fabric*. 
Complete  Specification.     February  16. 


VIE— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

J.  Brock,  V.  C.  Driffield,  A.  Carey,  and  F.  Brown. 
Improvements  in  and  apparatus  for  the  treatment  of 
•'  caustic  salts  "  obtained  as  a  by-product  in  the  manufac- 
ture of  caustic  soda.     February  12. 

72  S.  Z.  de  Ferranti  and  J.  H.  Xoad.  Improvements 
in  the  manufacture  of  oxides  and  carbonates  of  lead. 
February  1  <",. 

I'.  \V.  Golby. — From  L.  Scbradcr,  Germany. 
A  process  for  making  chloride  of  strontium  from  sulphate 
of  strontium.     February  19. 

3571.  F.    Illavati    and    F.    Sladky.       Processes  for   the 

liictior.  from  air,  with  or  without  admixture  of  oxygen, 

of  nitric   acid,  nitrates,   and   other  nitrogen   salts;   also  the 

production  from  air,  together  with  water-gas  or  hydrogen  of 

ammonia,  and  compounds  thereof.     February  19. 

37C7.  II.  11.  Angel.  Improvements  in  the  manufacture 
of  carbonic  acid  gas,  bicarbonate  of  soda,  and  metallic 
sulphur.     February  21. 
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1013,    \    K.   D«v!s.     Improvement*  in  the  diatillal 
mmonia.    Februarj  3  I. 

\\     Mills.     Improvements  id  the   manufacture   of 
,im1  potassa.     February 
(341.  ti.  Fouler,     Improvements   in  anil  apparatus  foe 
the  manufacture  of  nrnmouia,  and  of  bj  products  obtained 
Ihercfa.     March  I. 

I4SS.   R.    vYolfToustcin.     Improvements  in  the  di 

or  preparation  of  high  i  and  ol  chemically- 

tide  of  hydrogen.     March  2. 

way.     Improvements  in  the  manufacture 
:  itric  und  sulphuric  acids.     March  .'). 
4791.  II.  Wachter.     A  bleaching  preparation  or  mixture 
applicable  also  for  other  purposes.     Complete  Specification, 
h  ;. 
1916.  A.J.  Boult.-    From  F.  Warzee,  Belgium.     I 
for  the  separation  and  precipitation  of  salts  of  iron  und  zinc 
from   solutions   containing   both.    Complete  Specification. 
March  8. 

5168.  J.  V.  Johnson. — From  J.  Marx,  Germany.  Im- 
provements in  or  connected  with  the  manufacture  of 
plumbates  and  plumbic  acid  (peroxide  and  other  oxides  of 
laid).     March  12. 

5178.  XI.  W.  Beylikgy.     A  new  and  improved  pro 
manufacturing  alkaline  bichromates.     March  13. 

5887.  R.  Campion.  Improvements  in  the  production  of 
soda.     March  13. 

W.   Mills.      Improvements  in   utilising   spent  iron 
pjrites  and  apparatus  therefor.     March  1  I. 

Complete  Specifications  Accepted. 
1893. 
4310.  A.  Gray.     S  issX. 

74-."i.  F.  XI.  Spencc,  D.  D,  Spence,  and  .1.  Gilchrist. 
Improvements  in  certain  apparatus  for  the  distillation  of 
ummoniueal  liquor.     March  7. 

7512.  J.  Brock  and  F.  Hurter.  Improvements  in  the 
manufacture  of  permanganates  of  soda  or  potash  from 
manganates  of  soda  or  potash.     February  21. 

7846.  C.  Raspe.  Improve. 1  process  for  the  manufacture 
of  carbonate  of  ammonia.     February  2 1 . 

8307.  II.  R.  Browne  and  M.  Guthrie.  Improvements  in 
the  manufacture  or  production  of  soda  crystals.     March  7. 

9271.  G.S.Albright  and  J.  J.  Hood.     Improvements  in 

the  manufacture  of  mangam  se  peroxide.     March  14. 

12,997.  l.a  Societe  Marcheville  Daguin  and  Co.  Im- 
provements in  calcining  apparatus  for  the  conversion  of 
bicarbonate  of  soda  into  carbonate  of  soda,  and  other  use-. 
March  11. 


YI11.— GLASS,  POTTERY,  ixd  EARTHENWARE. 

Applicatjoks. 

3677.  J.    Hawthorn.       Improvements    io    pottery    kilns. 
February  20. 

3695.  E.  H.  Pearce,  J.  Brcttell,  and  G.  Thomas.     Im- 
provements in  the  art  ol  ration.     February  21. 

.  C.  Margot.  An  improved  process  for  producing 
indelible  ornamentations  upon  glass  or  glazed  surfaces. 
February  26. 

Complete  Specification  Accepted. 
189?. 

4385.  H.  Hilde.     Improved    method    and  machinery    for 
blowing  and  casting  articles  of  glass.     February  i'l. 


ri— BUILDING!  MATERIALS,  CLAYS,  MOBTABS, 

aim  <  1  Ml  NTS. 

Applications. 
3496.    i      i  New   methi  d 

walls,  and  with    ■   glazed 

surface.     February  19. 

Donncll,      Impn 
bricks  og  from   8 

«asie     and     bitumen     or 
February  U I . 

1     l1     Harries.      An    improved    artificial    Bl 

<  lompll  Ic  S|  r,ar\    L'J. 

1223.  P.  Banmert  and  A.  Pieck.  Improvement-  in  the 
manu    i  artificial    stone    or    marble.       i 

icati  'ii.     Februai 

4i'7."..    F.   Turner.      A   novel  compound  adapt 
cement.     February  28. 

R    Vstley.     Impioveinetits  in  the  constructioi 
fireproof  il ■s.     March  I. 

4632.    A.   Muhnewein.     .Manufacture  of  asbestc 
and   of  coi  i.    made    therefrom. 

March  5. 

5071.  (i.    \V.  A.  Stein,     [mprc  -   of  manufac- 

turing hydraulic  cein.'iit.  Complel  'urn.  March  10 

5137.  E.  Benard.     Improvements   in  the  manufacture  of 

1  2. 

5160.  C.  J     Potter.     An   improved  material   for  pa 
and  like  purposes.     March  12. 

5590.  J.  I.  Cox.  Improvements  in  fire-clay  and  other 
bricks.     .March  1 7. 

5595.  C.  A.  Ropes  and  J.  C.  Sellars.  Improvements  in 
or  connected  with  cements  or  cement  work.     March  17. 

5626.  T.  L.  Hanks.  Improvements  in  the  construction  of 
fireproof  Boors.       I  ireb  17. 

Complete  Specifications  Accepted. 

1893. 

7499.   \V .  Sykes.     Improvements  in  the   manufacture  of 
compositions    suitable    fur   paving,   building,    pipe-joii.' 
and  other  like  purposes.      February  28. 

7504.  R.  Astley.  An  improved  form  and  method  of 
construction  of  fireprcof  floor-.      Febl     iry  21. 

Mil     V  Rigby.     An  improved  material  for  covering  or 
decorating  walls  aud  the  like,  and   the  method  of  prod.. 
the  same.     February  28. 

II.  II.  Leigh. — From  A.  Jnmean.  Improvements 
in  the  mosaic  reproduction  of  decorative  painting. 
March  I  I. 

1G.41.").   \\\  A.    llurr.     Improvements   in  and   cc: 
with  fireproof  ceilings.     February  21. 

1894. 

477.  G.  W.  A.  Stein.  Improved  method  of  manufac- 
turing hydraulic  cement.     March  1  I. 

11  U.  Leigh. — From  G.  Bagge.  Improvements  in 
paving  blocks.     Fel  inary  2-. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 
32^4.  J.  M.  While.     Improvements    in    the  manufacture 
of  steel  or  iron  plates  and  apparatus  then  for.      February  14. 
.1.  W.  Swan.     Improvements  in  and  apparatus  for 
desilverisiog  lead.     February  !  1. 

.1.  Nicholas.  Improvements  in  obtaining  gold  and 
silver  from  ores  and  other  compounds,  and  apparatus  there- 
tor.     Februai 
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S714.  H.  J.   Phillips.     A   method   of   preparing,   desul 
.  ,d    carbuaieing    bricks,    for    a    pro 
urising    and    carbonising   molteu    iroa   or    steel    in 
:  ebruary  21, 

F.  Tscherio.     Manufacture  of  metallic  all. 
lical    mixtures    of    metals    of  high    specific    gravity. 
ble   for   projectiles   ami    cores   of   projectiles.     Fe- 
bruary 23. 

3956.  VS".  F.  Reid.  A  new  or  improved  process  and 
material  for  the  production  of  articles  of  metal.  February  24. 

3991.  J.  Bedford.     Improvements  in  the  manufacture  of 
and  in  alloys  for  use  therein.     February  24. 

4199.  H.  V,".  Gabbett-Fairfax  and  W.  Beardmore. 
Improved  method  of  and  apparatus  for  hardening  or 
tempering  stsel  plates  and  other  articles.     February  2  7. 

4335.  J.  Stuart  and  J.  Mason.  Improvements  in  the 
production  of  aluminium.     March  1. 

4533.  T.  Hampton.  Improved  method  of  and  moulds 
for  casting  compounds,  iugots  for  armour  plates  and  other 
plates.     Complete  Specification.     March  3. 

4761.  C.  T.  J.  Oppermann.  Improvements  in  and 
connected  with  the  deposition  of  metals  upon  aluminium. 
March  7. 

4S40.  G.  Hookham.  A  new  metallic  alloy  for  cartridge 
eases  and  articles  subjected  to  high  temperatures.    March  7. 

4980.  W.  P.  Thompson. — From  O.  Xicolai,  Germany. 
A  new  or  improved  solder  for  soldering  aluminium, 
aluminium  alloys,  and  other  metals.  Complete  Specifica- 
tion.    March  9. 

5090.  E.  C.  Broadwell.  Improvements  in  soldering 
materials  for  aluminium.     March  10. 

.V236.  D.  Blvth.  Improvements  in  the  treatment  of  iron 
ores  for  use  in  the  manufacture  of  steel,  for  purifying 
and  other  purposes.     March  13. 

5345.  J.  A.  Mays.  Improvements  in  apparatus  for 
oxidising  comminuted  lead  or  zinc.     March  14. 

5346.  J.  A.  Mays.  Apparatus  for  comminuting  and 
converting  molten  materials.     March  14. 

5379.  W.  D.  Allen.  An  improved  furnace  for  treating 
ingots,  blooms,  or  billets  of  iron  or  steel.     March  14. 

55-25.  C.  W.  Buckle  ana  J.  Stuart.  A  new  or  improved 
metallic  alloy.     March  16. 

5530.  E.  Singer,  F.  Donat,  and  P.  Kircheisen.  Process 
for  soft  -  soldering  aluminium.  Complete  Specification. 
March  16. 

Complete  Specifications  Accepted. 

1393. 

4310.  A.  Grav.  Improvements  in  and  relating  to  the 
manufacture  of  zinc  oxides.     February  28. 

5218.  J.  S.  McArthur.— From  The  Cassel  Gold  Extract- 
ing Company,  Limited,  and  C.  J.  Ellis.  Improvements  in 
extracting  gold  and  silver  from  ores  and  the  like     March  1 4. 

6219.  H.  Wild.  Improvements  in  or  relating  to  the 
"  Thomas  "  metallurgical  process.     February  28. 

74.53.  W.  Wilkinson.  Improvements  in  ingot  moulds, 
and  in  the  process  of  casting  hollow  metal  ingots. 
February  21. 

7730.  A.  Longsdon.— From  L.'  Grauibow.  A  new  or 
improved  process  for  treating  steel  armour  plates.  Fe- 
bruary 21. 

-i  57.  A.  Sattmann  and  A.  Homatsch.  Improvements 
in  the  manufacture  of  iron  and  steel.     February  2s. 

8456.  B.  H.  Thwaite.  Improvements  in  the  manufac- 
ture of  steel  and  in  the  refining  of  fluid  iron.     March  14. 

9085.  S.  Meredith.  Improvements  in  puddlirg  furnaces 
used  in  the  manufacture  of  iron  and  steel.     March  i4. 

9406.  J.  H.  Ladd.  Improvements  in  treating  malleable 
or  wrought  iron.     March  14. 

22,825.  R.  Lewis  and  G.  Morgan.  Improvements  in 
apparatus  for  coating  iron  and  steel  plates  with  tin  or  other 
metals  or  alloys.     March  14. 


25,071.  A.  Trug.  Method  and  apparatus  for  extracting 
gold  and  silver  from  their  ores  by  the  combined  action  of 
amalgamation  and  centrifugal  force.     March  2  1. 


1894. 

J.  C.  Fell. — From  The  Emmens  Zine  Company. 
Improvements  in  the  treatment  of  zinc-lead-sulphide  ores 
carrying  gold  or  silver  or  gold  and  silver.     March  7. 


XL 


-ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 


3223.  W.  Donaldson.  Improvements  in  heating  of  gase 
by  electricity.     Complete  Specification.     February  14. 

3C74.  \V.  H.  Longsdorf.— From  G.  Hewett,  Unite 
States.  Improvements  in  primary  galvanic  batteries  and  i 
the  liquids  used  therein.     February  20. 

:;72.5.  T.  Blackhurst.  Dry  or  semi-dry  galvanic  elements. 
February  2 1 . 

3749.  A.  J.  Boult.— From  C.  Cudel!,  I.  Cudcll,  and 
M.  Cudell,  Germany.  Improvements  in  galvanic  batteries. 
February  2  1 . 

3922.  M.  Eoskell.  Improvements  in  or  relating  to  the 
electro-deposition  of  metals.     February  23. 

4113.  H.  T.  Barnett.  Improvements  in  electric  batteries. 
February  27. 

410s.  A.  W.  Hussey.  Improved  construction  of  electric 
battery.     February  27. 

432.5.  A.  H.  Harris.  Improvements  iu  the  electro- 
deposition  of  aluminium.     March  1 . 

4472.  T.  Parker.  Improvement  in  electrolytic  processes 
in  the  manufacture  of  chlorine  alkali  and  deiived  products. 
March  3. 

4635.  H.  Wehmann.  Improvements  in  galvanic  batteries. 
March  5. 

4724.  O.  March.  Improvements  in  and  relating  to 
secondary  batteries.     March  6. 

5.537.  R.  Heathfield  and  W.  S.  Rawson.  Electrical 
deposition  of  zinc  and  alloys  of  zinc,  and  apparatus  therefor. 
March  16. 

5579.  J.  Kirkwood.  Improved  solutions  for  the  electric 
deposition,  separation,  and  refinement  of  aluminium. 
March  17. 

CoiiPLETE  Specifications  Accepted. 
1892. 

23,101.  C.  A.J.  II.  Schroeder  and  H.  E.  R.  Schroeder. 
New  primary  batteries.     March  21. 

1893. 

1144.  A.  YV.  Armstrong.  An  improvement  in  the 
electrodes  of  electtic,  galvanic,  and  other  batteries.  Fe- 
bruary 21. 

5197.  J.  Hargreaves  and  T.  Bird.  Improvements  in  the 
production  of  alkali  and  in  apparatus  therefor,  the  saiil 
apparatus  being  applicable  for  electrolysis  generally. 
March  14. 

5198.  J.  Hargreaves  and  T.  Bird.  Improvements  in  and 
in  making  electrolytic  apparatus.     March  14. 

7594.  F.  M.  Lyte.  Improvements  in  the  electrolytical 
decomposition  of  chlorides  and  mixtures  thereof,  and  in 
apparatus  for  the  purpose.     March  7. 

8571.  H.  C.  W.  Emery.  Improvements  in  or  connected 
with  cells  for  electric  batteries.     March  7. 

10,584.  II.  Y.  Castner.  Improvements  in  connectioD 
with  electrolytic  apparatus.     March  14. 
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10,949    W.  Walker,  jun,  and  I'.  It.  Wilkins.     Improve- 
ments in  primary  voltaic  batteries.     March  81. 

I,  \V.  P.  Thorny  i  .  i,  i  lofflD.    Improved 

tug  foi  heating  metals  electrically.     March  7. 
94,274.  •  .  Kellncr.     Improvements  in  apparatus  for  the 
trolytie  decomposition  ol  metallic  salts.     March  7. 

I,  II.  r  Johnson.     Improvements  in  dry   batteries. 
February  21. 

,l     Uudhol  tier.       Improvements  relating    to  the 

dcpositii I  metals.     March  l  I. 

W.  Donaldson.     Improvements   in  the  heating  of 
•  by  electricity.     March  14. 


special    preparation    of   rubber. 
An    improved    manufacture   of 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

3372.  S.  Z.  do  Ferranti  and   J.   H.   Noad.       See    Class 
VII. 

4059.  J.  Masters.     J 
February  26. 

4201.  F.    A.    W.    Sly. 
varnish.     February  27. 

450S.  J.  S.  Macarthur.     New  or  improved  composition 
for  varnishing  or  polishing.     March  3. 

5168.  .I.V.Johnson.  —  From  J.  Marx,  Germanv.     See 
Class  VII. 

5347.  J.   A.   Mays.     Process  of    and  apparatus  for  the 
manufacture  of  white  lead.     March  14. 

5414.  A.   R.   von   Pischof.      An    improved    process    for 
manufacturing  a  permanently  elastic  substance.    March  15. 

5440.  E.    lierisse.     An  elastic   composition  for    moulds, 
waterproofing,  and  other  purposes.     March  15. 

560S.  J.  D.  Noble.     A  new  or  improved  fireproof  and 
insulating' paint.    March  17. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

rag.     Manufacture   of  saponaceous  pro- 
ducts from  petroleum.     February  12. 

:U'.'7.  B.Lambert.  Improvements  in  the  method  of  ami 
machinery  or  apparatus  for  extracting  oil  from  seeds  and 
the  like,  and  for  forming  cakes  from  such  or  any  suitable 
substance.     February  14. 

4622.  R.  Andrew.  Improvements  in  purifying  liquids 
and  fats,  and  apparatus  therefor.     March  5. 

A.  Blackie.  Improvements  in  preparing,  packing, 
and  dissolving  mixed  powders  to  form  liquids  or  washes, 
suitable  for  dipping  animals  and  for  washing  or  syringing 
plants  for  destroying  germs,  parasites,  and  mildew,  and  for 
other  uses.     March  7. 


Complete  Specifications  Accepted. 

1893. 

77  12.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  manufacture  of  linoleum  oil.     February  2S. 

S621.  II.  Hamilton.  A  new  or  improved  composition  of 
soap.     February  21. 

12,884,  C.  B.  Illiugwortb.  A  superfatted  biniodide  of 
mercury  soap.     March  21. 

IS.G08.  J.  Meliinger.  Improvements  in  soap  for  remov- 
ing hair  from  the  skin.     February  21. 


COMI-LETE    Sl'KCIFICATIO  I  KO. 

1893. 

1118.  S.  J.  Simpkin.     Improvement  in  the  manufacture 
tied  imliL;".    February  21. 

\V.  \|.  Walti  rs.     1  in; 
and  treatment  of  substanoi  as  glue,   1 

cement.     February  28. 

7119.  A.<     .l.(  lharlii  r.     Improvi 
the  manufaetun  and 

in  the  productioi  inds, 

and  combinations  of  these  by  1  nob  appai 

March  1  I. 

9611.  W.P.Thompson. — Fro  hsandC.  I 

Improvemi  manufacture  of  glazei  and 

the  like.      March  21. 

1894. 

16G    <  >.   Imray. — From  J.  £  I  .   Meier,  and  M. 

Gerstendorfer.       Improvements    in    the    manufacture    of 

pigments.      March  1  I. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications, 

3615.  E.  II.  Lewis,  Improvement  in  the  art  or  process- 
of  waterproofing  leather  and  in  the  compounds  employed  in 
same.     Complete  Specification.     February  20. 

3616.  E.  H.  Lewis.     Improvement  in  the  art  or  p 

of    waterproofing   leather.      Complete    Specification.     Fe- 
bruary 20. 

4193.  A.  Levinstein.  Improvements  in  the  tanning  of 
hides.     February  27. 

4679.  H.  Walker  and  J.  J.  Wilson.  A  new  or  improved 
process  in  or  connected  with  the  currying  of  skins  and 
appliances  therefor.     March  6. 

4696.  A.  Zimmermann. — From  'Hie  Chemische   Fabrik 
anf  Actien  vormals  ¥..  Sobering,  Germany.     Improvem 
in  the  treatment  and  testing  of  gelatinous  matter.     March  6. 

Complete  Specifications  Accepted. 
1893. 
3886.  W.  31.  Walters.      Set  Class  XIII. 
21,088.  T.  J.  \V.  Mackenzie  and   W.  J.   Nodiu.     A  new 
ornamental  leatber  and   process  for  preparing  the  same. 
March  21. 

1894. 

2079.  G.  E.  Wiese.  Improvements  in  the  manufacture  of 
liquid  glue.     March  7. 

2175.  .1.  (Irillo  and  M.  Schroeder.  Process  for  the  pro- 
duction of  glue  and  gelatin  from  bones.     March  7. 


XV.— AGRICULTURE  and  MANURES. 

Application-. 
E.   E.   Dietz.     Improvements  in   the  manufacture 
of  phosphatic  -lags  of  a  high  percentage  of  soluble  phos- 
phate with  or  without  magnesia  or  potash.     March  9. 

5517.  D.  Blyth.      Improvements   in  the  preparation  of 
manures.     March  16. 


- 
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Comflete  Specifications  Accepted. 

1893. 
W.    Brothers.      Improved     manure    or    fertiliser. 
February  2  1  - 

1S94. 

.1.  .1.  Seldner  and  J.  Watson,   jun.     Improvement 
in  the  manufacture  of  fertilisers.     March  14. 


16,063.  G.  Morris  and  W.  Edney.  An  improved  still  or 
apparatus  for  distilling  spiiits  and  all  kinds  of  other  liquids. 
March  14. 

24.54S.  R.  George.  Improvements  in  the  preparation  of 
malt  and  in  apparatus  therefor.     March  7. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

3733.  T.  Sheldon.     Improvements  applicable  to   treacle, 
ir  viscous  syrups.     February  21. 
782.  E.    Langen.       Improvements    in    refining    sugar. 
Complete  Specification.     February  21. 

3S13.  G.  Pott.  Improvements  in  apparatus  for  mixing 
and  heating  or  cooling  moist  sugar  or  like  substances. 
February  22. 

5119.  D.  Drummond.     See  Class  I. 

5512.  E.  I.econte.  Process  for  purifying  and  decolorising 
saccharine  juices  in  the  manufacture  of  beetroot  and  other 
sugar.     March  16. 

D.  Blyth  Improvements  in  the  method  of  purify- 
ing and  decolorising  saccharine,  amylaceous,  and  other 
fluid  bodies.     March  16. 

Complete  Specifications  Accepted. 

1893. 
3170.  J.  A.  Morrell  and  J.  Fromberz.     See  Class  I. 

J.  Hanson,  P.  C.  D.  Castle,  and  J.  H.  Morrison. 
Improvements  in  or  appertaining  to  the  utilisation  of  a 
waste  or  nearly  waste  product,  and  the  manufacture  of  a 
nseful  gum  or  gummy  compound  therefrom.     March  7. 


XVII.— BREWING,  WIXES,  SPIRITS,  Etc. 
Applications. 

S055.  L.  L.  Thomas.      Solidified  herb  beer  extracts  and 
wine  essences.     February  13. 

3076.  D.   A.    Blair.     Improvements  in    and   relating   to 
continuous  working  spirit  stills.     February  13. 

32'JO.  J.  B.  Bouyoud  and  A.  Velluet.  Watercress 
liqueur.     February  15. 

3642.  J.  C.  Pennington.  Improved  process  for  the 
manufacture  of  beer.    Complete  Specification.    February  20. 

3907.  C.  Rach.  Apparatus  for  the  preparation  of  wort. 
February  24. 

3998.  C.  Kach.     Apparatus  for  brewing.     February  24. 

4C78.  C.  P.  Hendy.  Apparatus  to  prevent  waste  when 
fining  beers  and  ales  in  casks.     February  26. 

4894.  P-  Puvrez.  Apparatus  for  pasteurising  or 
sterilising  and  cooling  beers,  and  for  aerating  or  charging 
beers  with  gas  before  placing  them  in  cask  or  in  bottle. 
Filed  March  8.  Date  claimed  August  23,  1893,  being 
date  of  application  in  France. 

5618.  G.  H.  U.  Harrow.  Improvements  in  brewing  and 
distilling.     March  17. 

Complete  Specifications  Accepted. 

1893. 
G168.  G.  de  Geyter.  Improvements  relating  to  the 
saccharification  of  wort  or  the  like,  and  to  the  extraction 
and  subsequent  treatment  thereof  in  brewing,  distilling,  and 
in  the  manufacture  of  maltose,  syrups,  and  other  extracts, 
and  apparatus  therefor.     March  21. 


having  for  its  base  milk. 

4050.    A.    L.    Lebret. 
having  for  its  base  milk. 

4103.  F.  Goracci  and 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

3413.  B.C.Wilson.  Improvements  in  or  connected  with 
the  manufacture  of  salt.     February  17. 

3791.  .1.  F.  Duke  and  A.  Foucard.  An  improved 
method  of  treating  preserved  eggs.     February  22. 

4049.  A.    L.    Lebret.      An    improved    food    compound 
February  26. 

An    improved   food    compound 
February  26. 

A.  Anselmi.  A  new  or  improved 
compound  for  use  as  an  ingredient  for  soup  or  other  food. 
February  26. 

454S.  J.  Raschen.  Improved  substitutes  for  butter  and 
lard.     March  3. 

4977.  E.  W.  Beech  and  T.  Wilson.  Improved  means, 
method  of,  and  appliances  for  the  preservation  of  food 
extracts.     March  9. 

B. — Sanitary  Chemistry. 

3333.  W.  Ambler.  Improvements  in  the  method  of  and 
apparatus  for  annihilating  fumes  emitted  from  destructors 
for  destroying  towns'  refuse  and  the  like.     February  16. 

3969.  H.  Lockwood.  Improvements  in  the  purification 
of  sewage  and  other  foul  waters.     February  24. 

4169.  A.  J.  Boult.— From  F.  S.  Salberg, England,  and  M. 
Neumann,  Austria.  A  sanitary  process  and  apparatus  for 
towns  and  trades.      Complete  Specification.     February  27. 

4195.  H.  H.  Lake. — From  Seaburg  and  Johnson,  United 
States.  Improvements  relating  to  the  burning  of  sulphur 
for  disinfecting  purposes.  Complete  Specification.  Fe- 
bruary 27. 

4210.  J.  Brierley.  Improvements  in  filters  for  treating 
sewage  or  other  refuse  or  fouled  waters.     February  28. 

1726.  H.  Riensch.  Improved  plant  for  purifying  waste 
water.     March  6. 

4727.  E.  II.  L.  Ostermann.  Improved  process  for 
purifving  waste  waters.     March  6. 

5105.  E.  C.  Ives.  Improved  means  or  apparatus  for 
purifying  sewage  or  other  foul  or  polluted  waters.    March  12. 


C. — Disinfectants. 


Improvements  in  or 
March  10. 


5066.  R.  J.  Stephens  and  J.  Hewes. 
relating  to  disinfectants  and  deodorant 

5288.  A.  Kraus   and  A.  Chevrier.     An  improved  mauu 
facture  of  an  antiseptic  and  microbicide.     March  13. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1893. 

15,161.  W.  F.  E.  Casse.  Process  for  preserving  milk 
and  cream  for  a  length  of  time,  rendering  it  suitable  for 
lengthy  transit.     March  14. 


1170.  R.  F.  Maclosky. 
or  improved  meat  extract. 


1894. 

—  From  J.  H. 
March  21. 


Niemann.     A  new 
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B. — So  n  Hit  ry  (  'h  MR  istry. 

1891. 

.1    I.  Me!drum  an  1  I'   F.  Meldrum.     Improx 

d    «iih   the    purification    of    Bowage    sod 
pus  foul  or  impure  liquids.     March  7. 

i;.  C  Tauner.     A    new  or  improved   method    of 
treating  sewage  b)  means  of  ferric  compounds.     March  21. 

C. — Disinfectants. 

1893. 

P   Molyneux   and  G.  R.   Potts.     Improvements  in 
Cf  connected  with  disinfectants.     March  7. 

S   I'm.     Prom  rhe  Chemische  Fabrik  auf  Actien 

rormals  E.  Sobering,     improvements  in  the  preparation   of 

ptics.     March  7. 

84,709,  S.  F.  Katteuhoy.     Apparatus  for  the  production 

from    phosphorus     for    disinfecting    purposes. 

March  7. 


XIX— PAPER,  PASTEBOARD,  Etc. 

Applications. 

s.  p.  Eastick  and  W.  .1.  Stonhill.  A  process  for 
disinfecting,  bleaching,  and  converting  rags  into  a  pulpy  or 
"  half  stuff  "  condition.     February  L3, 

3105.  .'.  Baierand  B.  V7.  Baxter.  Improvements  in  the 
manufacture  of  imitation  whalebone.     February  13. 

3440.  K.  Partington.  Improvements  in  the  treatment  of 
'•  <ulphite  pulp  "  used  in  the  manufacture  of  paper  and  the 
like  from  wood.     February  17. 

i '.  Headie.  A  process  for  treating  paper  so  as  to 
provide  again9l  falsification  of  documents.     February  38. 

|i">'.'7.  A.  Ziniinerniann. —  From  J.  Holfert,  German}-. 
s      (  lass  V. 

5054.  A.  E.  Healey  and  J.  Williams.  Improvements  in 
treating  paper  and  other  fabrics,  and  in  the  preparation  of 
solutions  for  that  purpose,  and  the  obtainment  of  a  by- 
product in  the  >.ii  I  preparation.      March  10. 

...*..j7.  P.  W.  Wilkinson.  An  improved  manufacture  of 
paper  for  bank  notes  and  other  documents.     March  16. 

Complete  Specifications  Accepted. 

1893. 

9S27.  S.  Wheeler.  Improvements  in  the  manufacture  of 
paper  and  like  materials.     March  21. 

33,503.  W.  P.  Thompson. — From C.  Schauffelen.  An  im- 
proved finely-granulated  paper  and  process  of  producing  the 
same.     March  21. 

24,275.  C.  Kellner.  Improvements  in  the  manufacture  of 
cellulose.      March  7. 

24,287.  C.  Kellner.  Improvements  in  the  manufacture  of 
cellulose.     March  14. 

1894. 

B24.  W.  White.  An  improved  method  of  preparing  pig- 
ment paper  for  photographic  printing.     February  21. 


XX, 


-FIXE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 


Applications. 

3035.  L.  L.  Thomas.     Solidified  herb   beer  extracts  and 
wine  essences.     February  13. 


8179.  s.  Etadlauer,     A  new  oi  improved  auti  pyn  I 

anti  neuralgia    i  Completi  ...      I 

I  i  i 

I.  B.  Bouyoud  and  A.  Velluet.     Sei  <  lass  \\  II. 
B,  Uaddan      I  i  bier  and  ( '<>..  Germany 

A  new  'H  improve  1  herbal  extract  and  procesi  of  produi 
the  same.     February 

1018.   W.   MaUmaun.      An 
ketone  musk.     Complete  Specification,     February  24. 

J    S   Johnson.     1  'ro  r  and  SSboc, 

t  ••  mi  iu\       li,.  treatment  rye  and  tl 

tion    therefrom    of    thi  :e  which    imparts    to    it   its 

valuable  properties.    Febraai 

Complete  Specificatio  i  kd. 

1893. 

8735.  .1.  (  .  \V.   F.   Tiemann.     Manufacture  of  a   new 
chemical  substance  from  orris-rout.     March  1  I. 

J.C.W.  F.  riemann,    Manufacture  of  inw  chi 
substances  suitable   for  perfumery,  confectionery,  and  the 
like.     February  28. 

1S94. 

681.    F.    W.    Warrick.       An    improvement    in 
fillings  containing  ferrous  salts.      February  21. 

317'.'.  s.  Badlauer.     A  new  or  improved  anti-pyretic  and 
anti-neuralgic  preparation.     Complete   Specification.     1  • 

liruary  1  t. 


XXL— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

3121.  M.  Russo  and  G.  B.  Zanardo.     A   process   for  the 

production  of   objects,   either  in   relief  or  in  intaglio    with 
the  aid  of  photography.     February  13. 

427G.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  Improvements 
in  the  manufacture  of  photographic  printing  plate-. 
February  28. 

4346.  F.  Slavin  and  S.  Pollastrini.  A  new  or  improved 
method  or  means  of  photographing  in  colours.     March  1. 

4606.  C.  E  Pettitt.  Improvements  in  the  manufacture 
of  sensitive  plates  and  films  For  photographic  purposes. 
March  5. 

4627.  T.  H.  Blair  and  The  European  Blair  Camen 
pany,  Limited.     Improvements   in  or  relating  to  appliances 
for  the  manufacture  of  photographic  rilms.     March  5. 

4689.  J.  R.  C.  Gale  and  J.  W.  T.  Cadett.  Improvements 
in  the  preparation,  packing,  and  storing  of  photographic 
chemical  compounds.     March  G. 

5061.  S.  II.  A.  (take-  and  I!.  R.  Gibbs.  Improvements 
in  or  appertaining  to  photographs.     March  10. 

5511.  T.  Moore.  New  method  of  reproducing  prints 
from  photographic  negatives.     March  16. 

5561.  A.  Zimmermann. — Fron  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  Improvements 
in  photography.     March  16. 

Complete  Specifications  Accepted. 
1893. 

5504.  A.J.  Boult.— From   T.    EL   Blair,     improved! 
in  or  relating  to  the   manufacture  of  films  for  photographic 
purposes.      March  21. 


-.  .     W.  White. 


1894. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Appli  cations. 

I  .  1).  Abel. — From  L.  Konig,  Germany.  Improve. 1 
manufacture  of  explosives  from  nitrate  of  ammonia  and 
resins.    Complete  Specification.    February  12. 

E.  Heskcth  and  A.  Marcet.  Improvements  in  or 
connected  with  the  manufacture  of  pun-cotton  or  other 
manufactures  in  which  cooling  water  liable  to  become 
acidulated  is  employed.     February  -1. 

4541.  F.  de  l'oorter.  A.  Walton,  and  T.  II.  Andreal. 
The  manufacture  of  an  improved  smokeless  explosive 
compound.     March  3. 

•lfi'Jt">.  A.  Maurette.  An  explosive  composition.  Com- 
plete Specification.     March  5. 


Complete  Specifications  Accepted. 
1893. 

22,992.    II.    C.    Seddon.      Improvements   in    percussion 
Eases  for  projectiles.     March  21; 
23,381.  T.  Deiches  and  J.  Komaike.     See  Class  II. 

1894. 

1982.  V.  I.  Feeny.— From  The  United  States  Smokeless 
Powder  Co.     Smokeless  powder.     March  7. 

C.  D.  Abel. — From  L.  Konig,  Germany.  Improved 
manufacture  of  explosives  from  nitrate  of  ammonia  and 
resins.     Complete  Specification.     February  12. 
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NOTICES. 


In  accordance  with  tbe  provisions  of  Rule  1*  of  the  B_v- 
Laws,  notice  is  hereby  given  that  those  Members  of  Council 
whose  names  are  placed  in  italics  in  the  annexed  list,  will 
retire  from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  T.  E.  Thorpe,  F.K.s,  has  been  nominated  to  the 
office  of  President  :  and  Mr.  E.  C.  C.  Stanford  has  been 
nominated  Vice-President  under  Bale  11. 

Mr.   John   Ciildem I,    Mr.    C.    Dreyfus,  Dr.   A.    Duprc, 

F.R.S.,     and    Prof.    W.     A.    Tild  lave    been 

nominated  Vice-Presidents  nnder  Rule  B ;  and  Mr.  Wm. 
Thorp  has  been  nominated  an  Ordinary  Member  of  Council 
under  Kule  17,  in  the  plac?  of  Dr.  C.  Dreyfus, nominated  a 
Vice-President. 
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^jr    |       \  ated   an    Ordinary 

nder  Rule  2t.  and  the  Treasurer 
:    en  Dominated  for  re-election   to 
ive  i  Sees. 
Members  are  hereby  invited  to  nominate  fit   and  proper 
persons  to  fill  tour  vacancies  among  the  Ordinary  Members 
:  under  Rule  IS.     Special  nomination  forms  for 
this    purpose   can  be   obtained   from  the  General  Secretary 
upon  application. 

Extract  from  Rule  18 : — "  No  such  nomination  shall  be 

valid  unless  il   be  sig 1  by  at  least  ten  Members  of  the 

ety  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless"  it  be  received  by  the  Genera]  Secretary,  at  the 
ety's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  Domination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
Form." 

Alteration  of  By-Laws 
Notice  is  hereby  given,  in  accordance  with    Rule  54  of 
the  By-Laws,  that  the  t  !ouncil  will    propose  to  the  forth- 
coining  Annual  Meeting  the  amendment  of  the  Society's 
1!\  -Laws  as  follows  : — 

1.  That  Rule?  be  amended  by  the  deletion  of  "and" 
in  the  first  line  thereof,  and  by  the  addition  of  the  words 
"  and  47  "  in  the  same  line. 

2.  That  Rule  15  shall  read  as  follows: — 

"Four  Ordinary  Members  of  Council  shall  retire  each 
•  who  thus  retire  shall  not  be  eligible  for 
re-election  to  the  Council, except  under  By-laws  14,  2-1,  and 
24.  until  the  Annual  General  iNIeeting  next  following  that  at 
which  they  retire.  When  an  Ordinary  Member  of  Council 
is  nominated  for  election  to  the  office  of  President,  be  shall 
not  he  counted  among  those  who  are  to  retire." 

3.  That  the  first  sentence  of  Rule  16  read  as  follows: — 

'■  Except  that  any  Ordinary  Member  of  Council  may  be 
nominated  for  election  to  the  office  of  President,  and  that 
such  member,  if  any,  shall  not  be  included  in  the  operation 
of  the  present  By-law,  the  Ordinary  Members  of  Council 
shall  retire  as  far  as  may  be  possible  in  the  order  in  which 
they  v  ere  elected." 

4.  That  Rule  17  shall  read  as  follows  : — 

"  When  an  Ordinary  Member  of  Council  is  nominated  for 
election  to  the  office  of  President,  the  Council  shall  nominate 
a  Member  for  election  as  an  Ordinary  Member  of  Council 
in  his  place." 

5.  That  under  Rule  18  the  eighth  line  be  amended  to  rea  1 
as  follows  : — "  and  also  the  name  of  the  person,  if  any,  who 
has  been  nominated,  &c,  &c."  ;  that  the  form  of  nomination 
of  candidates  for  the  Council  be  amended  by  transferring 
the  candidate's  declaration  to  the  end  thereof ;  and  that  the 
words  "  and  by  the  nominee "  be  added  in  the  third  line 
after  the  above-mentioned  form  after  the  word  "  sub- 
scriptions." 

C.  That  the  proviso  at  the  end  of  Rule  22  he  deleted, 

7.  That  in  Rule  26  the  Nomination  Form  for  candidates 
f.r  Membership  be  amended  to  read  as  follows  :■ — 

'■  We,    the    undersigned    members   of    the    Society    of 

Chemical   Industry,  hereby  propose 

(  candidate's  name  in  full)  as  a  tit  and  proper 
person  to  become  a  member  of  the  Society. 

For  names  only  of  members]  _  _      

recommending  the  candidate.     J 


8.  That  Rule  27  should  read  as  follows  : — 

"  Each  member  shall  pay  an  annual  subscription  of, 
twenty-five  shillings,  due  on  the  1st  January  in  each  year ; 
except  that  any  member  may  pay  a  life  composition  fee 
of  twenty  pounds  iu  lieu  of  an  annual  subscription.  He 
shall  also  pay  on  receipt  of  notice  of  election  an  entrance 
of  one  guinea  in  addition  to  his  first  year's  subscrip- 
tion; except  that  should  a  member  who  has  paid  an 
entrance  fee  resign  and  subsequently  seek  re-election 
the  Council  may  dispense  with  a  further  entrance  fee." 

9.  That  in  the  second  line  of  Rule  2S  the  words  after 
•■  .md  "  read  as  follows: — -issued  to  the  members  once 
every  year." 

10.  That  Rule  29  read  as  follows : — 

"  Xo  person  shall  be  entitled  to  the  privileges  of  member- 
ship who  has  not  paid  his  subscription  for  the  current  year. 
He  shall  not  attend  meetings  nor  vote,  nor  shall  he  receive 
gratuitously  the  publications  of  the  Society.  Should  the 
subscription  remain  unpaid  eight  months  after  it  is  due, 
the  Secretary  shall  give  the  member  notice  that  unless 
payment  be  made  within  four  months  after  the  date  of 
such  notice,  his  name  will  be  struck  off  the  register.  At 
the  expiry  of  the  said  period,  if  the  member  should  still 
remain  in  default,  the  Council  may  order  his  name  to  be 
removed  from  the  register,  whereupon  he  shall  cease  to 
have  any  right,  privilege,  or  interest  in  the  Society,  and 
the  Council  may  notify  the  same  in  the  Journal  and 
recover  the  arrears  of  subscription  at  law." 

11.  That  Rule  30  read  as  follows  :— 

"  Any  member  may  withdraw  from  the  Society  at  the 
end  of  any  year  by  giving  previous  notice  to  the  General 
Secretary  of  his  intention  to  withdraw  ;  always  pro- 
vided that  such  notice  to  be  valid  must  be  accompanied 
liv  the  payment  of  all  subscriptions,  if  any,  which  may  be 
due  from  him  to  the  Society  at  the  date  of  the  notice.  By 
such  notice  and  payment  he  shall  be  released  from  all 
further  liability  as  a  member." 

12.  That  the  following  Bule  be  added  after  Rule  53  of 
the  present  Kules : — 

"  All  communications  between  Local  Sections  and  Public 
Bodies  or  Societies  shall  be  conducted  through  or  be  at 
the  discretion  of  the  Council ;  and  no  publication  shall  be 
issued  by  any  Section  to  the  general  public  without  the 
previous  consent  of  the  Council." 

13.  That  Rules  54  and  55  be  placed  after  Rules  34  and 
38  respectively,  and  that  the  succeeding  11  ules  be  renumbered 
accordingly." 


"And  I,  the  said  candidate  for  membership,  hereby 
declare  that  if  elected  1  will  do  my  best  to  support  the 
Society  and  will  observe  its  By-Laws. 

(Signature) (Profession)       

(Address) (Date) 

Extract  from  By-Laws  (Rules  27,  29,  and  30). 


Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Edinburgh 
on  the  18th,  19ih,  and  20th  July  next.  An  outline  draft  of 
the  programme  will  appear  in  the  May  issue.  Tickets  of 
membership  will  be  issued  in  time  for  the  meeting,  and  will 
form,  as  heretofore,  vouchers  for  visits  to  works  and 
excursions. 


Bankers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country, 
and  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  aud  sign  the  Banker's  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Kider  Cook,  East  London 
Soap  Works.  Bow,  E. 
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Imm;siiIh\m     (\.\,   1:1  --    , I]     Aii  i  ii  i.   I'm  Ml-TIIY. 

u,    are  requested  hi  the    Foreign  Office  to  state  I 
under  the  patronage  of  the 
open  in    Brussels  on  the  4th  August  Dext, 
in  eonoection  with  the   Antwerp  Exhibition,  on  the 
I  heniistn . 
work   of   the   Congress   will   ho   divided    into   Pour 

rresponding  to  tl of  the  Belgian  (  bemists' 

in. mi.   viz.:     Sugar,    Vgricultural   Chemistry,    1' 1- 

itrj  . 

who  desire  t <>  ntlend  the  Congress   should  applj  to 

as,    68,    Rue    d'AUemagne,    Brussels    (Sugar    and 

Agricultural   Chemistry),  or  to   M.   II.  \au   Laer,   IS,  Hue 

.!.     Hollande,    Brussels   (Adulteration   of   Foodstuffs,  and 

.il  Chemistrj  ).  who  will  forward  full  particulars  cm 

application. 


Skelton,  J.  I;,.    1 1, 
flu  nuat. 

Swan.  David,  c/o  1  |  Petershill 

Road,  l  colour  mui 

■■  11.  IL.   Laurel   Dank  i !<,r-f<.rtli, 

leather  manufacl 

Topley,    u  m  .    1  . :: 

•    I    ndon,  S.W 

I  Millville.    I  -    \ 

glassworks  clieinist. 


CHANGES   OF   ADDRESS. 


Authors  of  communications  read  before  the  Society,  or 
of  it-   Local  Sections,  arc  requested  to  take  notice  that 

under  Rule  11  of  the  bye-laws,  the  Society  has  the  right  of 

priority  of  publication  for  three  months  of  all  such  papers. 

Infringement  of  this  bye-law  renders  papers  liable  to  be 
ted  hi    the  Publication  Committee,  or  ordered  to  be 

abstracted  f<  r  the  Journal,  in  which  case  no  reprints  can 

be  furnished  to  the  author. 


Notice  i-  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 

have  been  c ontracteil  for  by  Messrs.  El  KKandSpOTTISWOODE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 
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Fleetwood,  Lancashire. 

Strangman,  J.  I'im,  1  o  28  ;  38,  Rue  Desliordes-Valmore, 
Passy,  Paris. 
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take  office  in  July  nest: — Chairman  :  is.  E.  R  Newlands.  Com- 
mittee: E.  Grant  Hcop.  r.  H.  de  atosenthal,  E.  O'.Veill,  S.  Rideal. 
and  A.  Shearer. 


SESSION  1893-91. 


Remaining  Meetings. 
May  7th:- 

Mr.  Claude  Vautin.    "The  Commercial  Electrolys's   of  Fused 

Salts." 
Messrs.  \V.  H.  Stanger,  M.I.C.E.,  F.C.S.,  and  B.  Blount,  F.I.C.. 
F.C.S.    "  The  Testing  of  Hydraulic  Ctments." 

May  21st:— 

Mr.  W.   Rowland,  A.U.S.M..  F.IC.  F.C.S.      'A  Bye-product 

obtained  in  Liquating  Copper  with  Lead." 
Mr. Oscar Gnttmann,  M.I. O.K.    "TheManufactureofSn 
Powder." 

June  4th  : — 

Mr.  W  G.  McMillan: 

(o.)  "  Experiments  on  the  Strength  of  Leather." 

{h.)  "  Note  on  the  Colour  of  Brass." 
Dr.  F.  Dvorkovitch.    "Distillation  of  Peat." 


CHARGE   OF  ADDRESS   REQUIRED. 


Stephens,  H.  O'R. ;  1  o  20,  Brunswick  Gardens,  Kensing- 
ton, W. 


CHANGE    OF    NAME. 


Joms,  Herbert,   to   Sef ton- Jones,   Herbert, 
Lane,  I'M '. 


21,  Mincing 


Meeting  held  Monday,  April  2nd,  1894. 


MR.    WM.    THORP    IX    THE    CHAIR. 


COLOR! METRIC  ANALYSIS,  OR  COLOUR  AS  A 
MEANS  OF  QUANTITATIVE  ESTIMATION. 


BY    JOSEPH    W.    LOVIBOND. 


Efatf). 


Bell,  H.  S.,  St.  Anne's  I'ark  Villas,  Wandsworth,  S.W. 


I  have  the  honour  to  bring  under  the  notice  of  this  Society 
some  observations  bearing  on  the  variation  of  colour  as- 
a  means  of  quantitative  estimations. 

The  object  of  the  paper  is  an  attempt  to  measure  the 
relation  between  changes  of  colour  in  substances,  and  their 
causes,  whether  the  causes  be  of  a  chemical,  or  of  a 
physical  nature,  such  as  changes  of  density,  temperature,. 
&c,  or  of  qualities  too  subtle  to  be  detected  by  the  balance, 
for  example  amongst  others, the  fading  of  dyes,  and  changes 
in  organic  substances. 

When  either  of  these  changes  is  accompanied  by  a 
change  of  colour,  then,  under  conditions  which  are  to  be 
defined,  the  changes  of  colour  can  be  measured,  and  the 
variations  used  to  define  quantitatively  the  cause  of  the: 
change. 
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XI tethod  is  founded  on  the  fuel  thai   selective  ooloui 

rption  ia  constant  in  n  given  subatanee  ao  long  a-  the 
physical  aud  other  conditiona  remain  unchanged. 

successful   u f  ihis  "'■»   power  <>t'  investigation 

dependa  on  the  co  incidence  of  the  following  conditions  : — 
Lit  A  normal  light 

\  common  standard  of  colour  for  reference, 
grd.  A  normal  vision. 
ith.  A  substance  haviog  a  -'ic  colour. 

A  Normal  Light. 

nay  be  defined  »s  a  light  made  up  of  the  ~ix  spectrum 

its  in  equal   proportions.     Such  :i   perfect   light  is  not 

liable  under  ordinary   conditions,  but  us  this  class  of 

i  only  be  carried  on  in  daylight,  we  have  no 

option  but   to  accept   daylight   for  the  purpose.     We  can, 

however,  ascertain  the  limits  of  luminous  intensity,  and  of 

colour  in  the  light,  under  which  uuifonu  measurements  can 


1"-   made,  and  arheu  thi  daylight  ia  outaidi  tbi 

certain  extent  modify  tbi  luminosity  by  a  suitable 

shading,  or  oolleot  low  lights  by  suitable  reflection*.      All 

I baa  been   under  thi onditions, 

and   without   uotici  tble  i-  yet  little 

reason  for  suspecting  thai  diffused  daylight  will  not  meet 
all  praotic  il  requiremi 

A  Common  Standard  of  Colour 

is  found  in  the  standard  red,  yellow,  and  bine  class  colour 
scales  which  were  brought  under  your  notice  two  yea 
It  was  thru  shown  how,  by  grading  the  powi  r  of  - 
colom    absorption  of  suitably    selected   coloured  glass  into 
equal  units  of  colour  equivalei  am  of  diffused  thy 

light  can  be  analysed  into  its  six  component  colour  rays, 
and  bow  pigmentary  colours  can  be  measured,  their  colour 
value  numerically   expressed  by  a  nomenclature, 

and  their  position  found  on  one  or  another  of  the  six 
charts  on  the  wall. 


i'ii  u;t. 
Or:,  t 


I'urcr  thin 
l.inls. 
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ire  thill 
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SO        40       30        20        10        0        10        20        SO        40        50 
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Yellow  Gebes  Chart. 

Green. 


Blue  Gkbes  Chabt. 
i  Ireeu. 
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50        40        30        20        10 
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Red  Violet  Chabt. 
Violet. 


Blue  Violet  Chart. 
Violet. 
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Blue       Red 


50       40 
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50        40 


3" 


10 


10        20        SO        40 


>'OTE— These  charts,  together  with  the  set  of  colour  circles,  have  already  been  before  riiis  Society,  and  are  only  inserted  here  for 

reference. 


The  illustration  by  a  series   of  colour  circles  of  the  tri-      the   monochromatic  character   of  the   orange,   green,  and 
chromatic  nature  of  the  red,  yellow,  and  blue,  together  with       violet  standard  colours. 
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T<lue  i Irange         Rod  Green 


Red 
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Yellow  only 
distinguishable. 


lilue  only 
distinguishable. 


Red  and  yellow  class 

combine  1  trims  i.il 
only  orange. 


Blue  and  yellow  glass 
only  green. 


Bine  ami  red  glass 
combined  tnmsmit 

only  violet. 


The  work  of  the  last  two  years  has  confirmed  the  truth  of 
the  principles  upon  which  the  system  is  based,  but  the  sub- 
division of  the  units  in  the  colour  scales  has  been  extended. 
A  trained  vision  can  now  differentiate  the  units  of  each 
scale  into  hundredths  up  to  4. 

Hundredths  up  to  4. 

Twentieths  between  4  and  6. 

Tenths  „        0    ..    3. 

Filths  ,.       8    „  11. 

Halves  „      11     .,  20. 

makiu"  493  distinct  colour  sensations  in  a  single  scale  of 
'20  units  intensity. 

Although  there  are  but  three  colour  scales  to  begin  with, 
we  can  by  their  combinations  of  two,  and  of  three,  produce 
a  variety  of  other  colour  scales  containing,  in  fact,  all  the 
colours  to  which  the  vision  is  sensitive. 

The  li^ht  available  this  evening  is  the  electric  arc,  modi- 
fied bv  a""screen  to  approximate  the  intensity  of  a  working 
diffused  daylight,  although  this  light  is  not  in  accord  with 
the  normal  daylight,  by  means  of  which  the  glasses  were 
graded.  It  is  sufficiently  near  to  illustrate  their  power  of 
fight  and  colour  analysis,  by  resolving  the  light  into  its 
component  colours. 

The  first  illustration  is  a  glass  standard  spectrum,  there 
are  interv  als  of  live  units  between  the  shades,  whose  inten- 
sities are  20  units,  a  continuous  spectrum  made  by  all  the 
sensations  producible  by  the  standard  glasses  would  he 
more  than  92  feet  long. 

The  whole  beam  is  resolveahle  by  the  glasses  into  five 
groups,  the  variations  within  the  groups  being  of  degree 
only. 

Group   1   contains   the    colours  transmitted  by  a  single 
glass  standard,  and  is  divisible  into  three  scales. 
i;         ntains  183  separate  colour  sensations. 
Tell 
Blue       „      *33 

1479    Total  colour  sensations  in  the  group. 

The  rays  producing  the  colours  of  this  group  are  struc- 
turally trichromatic,  bnt  visually  monochromatic.  The 
colour  sensations  are  all  chartable  on  the  horizontal  lines  of 
their  respective  eolour  charts. 

Group  2  contains  the  colours  transmitted  by  two  equal 
glass  standards,  which  are  the  normals  of  the  system  in 
contradistinction  to  the  standards  of  Group  1.  It  is  divisible 
into  three  Bcales 

Orange  contains  4'.'3  separate  colour  sensations. 
Green  „       483 

Violet  „      4!« 

147.'    Total  eolour  sensations  in  the  rroup. 


The  rays  producing  these  sensations  are  monochromatic, 
both  structurally  and  visually,  being  the  only  ray  transmitted 
in  common  by  equal  pairs  of  standards.     The  colour  s, 
tions   are   all    chartable    or,    the    perpendiculars    of    their 
respective  colour  charts. 

Group    3.    Colours   transmitted   by   two   unequal    glass 
standards  divisible  into  six  scales. 

K  id  <  Irange  contains  Sil.4-4  separate  colour  sensations. 
8  i,  B 1 
S6.424 
86,424 
86,424 
861484 

518,541  Total  colour  sensations  in  the  - 


Yellow 
Y'ellow  Green 

Blue 

Blue  Violet 

Bed 


The  rays  producing  these  sensations  are  Dichromatic  both 
structurally  aDd  visually,  and  are  chartable  between  the 
lines  of  their  respective  colour  charts  according  to  the  pro- 
portions of  the  two  composing  colours. 

Group  4  contains  the  light  transmitted  by  three  equal 
glass  standards.  It  has  but  one  scale,  which  is  simply 
gradations  of  neutral  gray,  ranging  in  intensity  from  the 
smallest  reduction  of  the  original  light  to  the  black  of  total 
absorption. 

The  scale  contains  493  separate  sensations,  which  are 
structurally  hexachromatie  and  visually  colourless. 

When  colour  is  accompanied  by  this  absorption  of  light 
the  eolour  appears  dingy  in  proportion  to  the  loss  of  linht, 
producing  an  effect  similar  to  the  mixture  of  pigmentary 
black  with  artists  pure  colours.  I  therefore  propose  to  call 
the  units  of  this  scale  "  black  units  "  when  accompanied  by 
the  colour  of  one  of  the  other  scales. 

As  the  charts  are  only  constructed  to  define  two  eolour 
sensations  on  any  given  point,  the  value  of  black  units 
accompanying  colour  must  be  written  in  numerals  near  the 
colour  point. 

Group  5. — Colours  transmitted  by  three  unequal  glass 
stanJards.  This  group  consists  of  the  colours  of  groups  1, 
2,  and  3,  in  combination  with  the  black  units  of  group  4. 

The  rays  producing  the  sensations  are  either  quadra- 
chromatic  or  quinquaehromatic  structurally,  and  may  be 
described  visually  as  creating  two  colour  sensations  and  one 
light  sensation. 

The  group  contains  01,004,191  separate  sensaiious, 
comprising  every  colour,  no  matter  how  complex,  which  is 
less  pure  in  colour  than  the  glass  standards. 


Table  of   Sepabate  Colour  Sensations    in  a  Beam  of 

Normal  Daylight  of  20  N.T.  Units  in  Intensity. 

Group  1  contains 1,479 

,.      2         „        1,479 

„      3          , 51S.3U 

„      4         , 93 

„      5          , 01,004.490 


01,520,491  Total  sensations. 


Large  as  this  number  is  every  colour  has  a  separate 
numerical  value,  which  is  represented  by  a  combination  of 
one,  two,  or  three  of  the  450  standard  glasses  in  the  box 
on  the  table,  each  colour  can  he  made  evident  to  the  vision 
by  simply  viewing  a  normal  light  through  the  suitable 
combination,  and  has  a  position  on  one  of  the  six  colour 
charts. 

The  value  of  eolour  transmitted  by  a  single  glass  is 
correctly  indicated  by  the  unit  number  it  bears,  but  the 
colour  trjnsmitted  by  a  combination  of  two  or  three 
glasses  is  not  directly  represented  by  the  numbers,  the 
colour  so  transmitted  being  the  remainder  after  their  mutual 
absorption. 

This  remainder  can  be  obtained  by  means  of  an  equation 
the  first  half  of  which  represents  the  numbers  on  the  glasses 
and  the  second  half  determines  the  colours  they  transmit. 
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Kumplo  n   1  per  cent,  solution  ol  alkaline  litmus  io 
u  |  In.  -u  Uiim  was  matched  by — 


B 

iris 

Itll!.-. 

re  I  Li-cl 

nitted. 

Rod. 

Blue. 

B'O 

71 

This  colour  is  a  blue-violet  in  the  proportious  ofthe  -  cond 
half  of  the  equation. 

a.  stratum  of  the  same  solution  was  matched  by — 


B 

Light  transmitted. 

Blue. 

I 

Bed. 

SJ-0  + 

13-5  = 

1S5  + 

being  a  red-violet  in  the  proportion  of  the  second  half  ofthe 
equation. 

The  colour   of  erode  sewage  after  20    minutes   standing 
as  recorded  by  the  curves  was  matched  by — 


Standard  Glasses. 

Colour  or  Light  transmitted. 

Black.        Orange.      Yellow. 

8-S  + 

13-7  + 

>;■.-,  +           l"8 1             5'4 

j  a  yellow  orange  in  the  proportion  of  5*4  yellow  to 
1  "8  orange  dulled  by  ti'3  black. 

Another  waj  of  representing  the  light  transmitted  is  to 
draw  thru  parallel  lines  in  length  proportionate  to  the 
colour  of  glasses  used,  then  intersect  these  lines  at  their 
terminals,  the  sections  intersected  will  in  each  case  represent 
the  quality  of  coloured  light  transmitted. 

These  methods  hold  good  for  any  combinations. 


Blue. 


si         13'7 
Yellow. 


65  Black. 

CSOrj 

■*Yel 


A  Normal  1  rision. 

The  usual  tests  for  colour-blindness  do  not  define  a 
normal  vision  sufficiently  close  for  quantitative  colour  work, 
as  w  ithout  being  colour  blind  in  the  usual  acceptance  of  the 
term,  some  visions  vary  in  their  degree  of  perception  for 
one  or  more  colours. 

The  method  adopted  to  measure  these  minor  abnormal 
variations,  was  to  compare  the  readings  of  a  number  of 
persons  at  regularly  increasing  densities  of  the  same 
coloured  liquid,  then  by  plotting  the  readings  of  each 
observer  into  separate  curves  on  a  diagram,  the  ordinates 
of  which  represent  the  colour  units,  and  the  abscissa;  the 
increasing  density  by  strata  thickness. 


the     oho  I 

ins  are  considi  re  i  normal,  bi  -  from 

the  other*,  then  the  deviating  vision  is  coosidi  n  d  al 
for  thai  particular  colour,  the  amount  ol  deviation  b 
foci    r   quantitative   test   of  great    delicacy    '■ 
abmormal  colour  perception. 

The  two  'I  mtaiuing  thi  of  one 

-.  solutions  of  alkalin  Bord  an 

instance. 

iservations  were  made  1  at  observers, 

in  thickm  sses  increasing  by  1  in.  from  I  in.  to  2  ins. 

The    normal   curves   of  the   alkaline   litmus   chart    are 
drawn   through  the  coincident  curves  of    \,  B,  C,  and   I) 

A.DSORM  i..\  i     rtvi    oi    Alb  u.im    l.n  hi  -. 
l  ].•  r  cent,     lour  obsi  i  vi  rs,  A,  1!.  C,  and  1). 
Colour  Units. 


..V, 


~/lc(( 


0   1   2  S  4 


.      7     S     9     10     11     12     13     14     13     16 


observers.  Tracing  these  curves  from  zero  the  four  visions 
arc  normal  for  the  different  combinations  of  blue  violet 
through  the  violet-blue  until  the  blue  dies  out  in  favour  of 
red,  they  continue  normal  for  the  different  degrees 
violet-red,  and  red-violet  throughout  the  whole  course  of 
the  curves. 

In  the  aeid  litmus  chart  the  orange  normal  is  drawn 
through  the  curves  of  B,  (',  and  1> :  A  showing  an  increased 
power  of  perception  for  this  colour.  A  i-  therefore  con- 
sidered abnormal  for  orange.  A  also  deviates  from  the 
other  visions  iu  having  a  lesser  perception  for  red.  A.  is 
also  considered  abnormal  for  ml  in  this  combination  with 
orange,  and  his  observations  rejected  iu  these  colours  for 
common  refereii' 

It  will  be  noted  that  whilst  the  to  re   abnormal 

for  red  in  the  red-orangi  combinations  ol  the  acid  chart, 
thei  coincide  for  red  in  the  red-violet  combinations  of  the 
alkaline    chart,    pointing    to    a    kind  e    colour- 

blindness for  red  according  to  the  colour  with   which 
associated. 


- 
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Absokitio.n  Clevk  oe  Acid  F.itmi  s. 
1  per  cent.     Four  observers,  A,  B,  C,  and  D. 
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A  similar  divergence  in  the  red  curves  of  B  and  C  occurs 
in  this  chart  at  the  respective  colour  depths  of  6*8  and  8-8 
units,  whilst  from  the  latter  point  the  perception  of  D  for 
red  slightly  increases,  maintaining  a  wide  line  of  deviation 
from  the  others,  all  of  which  decline  in  a  somewhat 
symmetrical  form  until  they  unite  at  the  depth  of  2 |  units. 

The  colour  changes  caused  by  the  selective  colour 
absorption  of  different  thicknesses  of  alkaline,  and  of  acid 
litmus  is  shown  by  their  differences  of  colour  in  the 
two  taper  vessels  containing  the  solutions  which  vary  from 
zero  to  2  ins.  The  coloured  glasses  used  by  the  four 
visions  in  constructing  the  curves  are  shown  separately  in 
bands  between  the  taper  vessels.  The  first  band  containing 
the  glasses  which  produce  the  alkaline  normal,  the  four 
bauds  below  contain  the  glasses  used  by  each  separate 
vision  for  the  deviations  of  the  acid  chart. 

As  the  ohs.rvations  for  these  two  charts  were  made  for 
the  puipose  of  establishing  a  normal  of  colour  perception 
for  quantitative  estimations,  they  were  carried  beyond  the 
5  units  intensity  below  which  a  vision  can  distinguish  to 
o-of  a  unit.  Such  divergencies  as  If,  C,  and  D  above  this 
depth  seldom  affect  their  normals  below. 

The  colour  curves  of  all  the  diagrams  are  the  normals  of 
my  own  staff,  possibly  a  wider  range  of  observations  may 
necessitate  some  slight  alterations. 

The  possession  of  an  abnormal  vision  in  this  modified 
form  does  not  necessarily  disqualify  the  possessorfor  quanti- 
tative colour  work,  it  only  means  that  bis  work  is  not 
available  for  common  reference,  he  can,  by  constructing 
his  own  curves  of  vision  do  quantitative  colour  work. 

The  personal  equation  of  the  observer  sometimes  causes 
minor  deviations  which  are  recognised  by  their  more  or 
less  regularly  alternating  on  either  side  of  the  true   normal, 


deviations  from  this  cause  are  generally  too  small  and  too 
evenly  distributed  to  interfere  with  the  plotting  of  the  true 
curve. 

Deviations  from  normal  having  for  cause  an  inaccurately 
gauged  gliss  vessel,  or  a  glass  standard  out  in  colour 
equivalence  would  be  self-detecting,  being  necessarily 
recurrent  when  the  faulty  vessel  or  glass  standard  is  used. 


A  Characteristic  Colour. 

All  work  with  colours  done  up  to  the  present  time  points 
to  a  law  of  selective  colour  absorption  for  definite  substances 
as  rigid  as  the  law  of  specific  gravity  and  other  physical 
constants,  but  the  changes  of  colour  may  be  brought  about 
either  by  known  physical  changes  of  condition,  or  by 
unknown  conditions  which  are  accompanied  by  changes  of 
practical  importance  in  co-relation  with  changes  in  the 
colour  values. 

In  order  to  define  the  specific  colour  absorption  of  a 
given  substance  in  the  form  of  a  curve,  which  shall  be 
available  for  reference  in  making  quantitative  estimations  of 
unknown  percentages,  a  series  of  colour  measurements  of 
regularly  increasing  thickness  are  made  by  direct  experi- 
ment. This  may  be  effected  by  a  separate  weighing  for 
each  percentage,  or,  by  one  weighing  of  the  smallest 
percentage  in  the  series,  then  increasing  the  proportions  by 
a  regular  increase  in  the  strata  thickness  of  the  vessels  in 
which  the  measurements  are  made. 

The  several  percentages,  together  with  the  strata  thickness 
of  the  vessels,  are  marked  on  the  horizontals  of  the  curve 
chart,  whilst  the  perpendiculars  are  divided  into  the  units 
and  fractions  of  units  of  the  colour  equivalent  scales. 

The  four  conditions  previously  described  as  necessarily 
coincident  for  making  quantitative  estimations  having  been 
complied  with,  I  now  give  the  full  detail  observed  in 
producing  the  lead  sulphide  curves. 


Lead  Sulphide  Absorption  Curves. 

The  measurements  for  these  curves  were  made  under 
the  supervision  of  Dr.  Bedson,  at  the  Durham  College 
of  Science,  Newcastle-on-Tyne.  The  solution  contained 
0-25  mgrs.  lead  per  50  cc  of  water.  The  curves  are  plotted 
to  a  scale  of  one  colour  unit  per  inch. 

The  normal  is  formed  by  the  co-incident  curves  of  three 
observers,  and  the  variations  in  density  were  obtained  by  a 
regular  increase  in  strata  thickness  at  |  in.  intervals,  ranging 
from  2  in.  to  2  in.  The  results  are  arranged  in  the  following 
table  where  the — 

1st   column  represents  the   regular  increase  of  lead  by- 
strata  thickness. 
2nd  column    the    colours   in   degrees   of    each   stratum 

thickness. 
3rd  column  the  proportion  of  lead  denoted  by  each  colour 

when  measured  in  the  J  in. 
4th  column  the  proportion  of  lead  denoted  by  each  colour 
when  measured  in  the  2  in. 

Lead  Sulphide  Percentage  for  Colour  Table. 


Colour  Points  of  Curves. 


1 


Percentage  of  Lead  if 
Measured 


Orange. 


Yellow. 


In  a  }  in. 
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In  a  2  in. 
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To  find  tin'  proportion  of  lead  in  a  solution  of  lead 
sulphide  of  unknown  percentages.  If  it  contains  more  than 
0*85  mgr.  lead  in  50  cc,  it  must  In-  measured  in  tin-  \  in. 
cell,  the  proportion  of  lead  will  be  found  in  the  second 
column  opposite  the  corresponding  colour  in  the  tirst 
column. 

If  the  solution  contains  less  than  0"25  mgr.  lead  in 
50  cc,  then  it  must  be  measured  in  the  -in.  cell,  the 
proportion  of  lead  will  then  lie  found  in  the  third  column 
opposite  the  corresponding  colour  in  the  first  column. 

I.KMi    Si  I  PHID1      A  I-.  IBM  [OK    Cl  RV1  . 

Colour  Viits. 
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Solution 
curves 


II  is  obvious  that  having  constructed  the  colour  absorption 
curves  for  a  definite  compound  substance,  the  method  is 
applicible  to  a  quantitative  estimation  cf  the  whole 
compound,  or  to  any  definite  part  of  it. 

For  instance,  it  is  only  necessary  to  supplement  the 
percentage  of  lead  column  by  percctitnge  lead  sulphide  and 
sulphur  columns  to  arrive  at  definite  results  in  each  case. 

Potassium  Permanganate. 

The  absorption  curves  and  resultant  tables  for  estimating 
the  quantity  of  permanganate  and  of  oxygen  consumed  in 
an  analysis  were  those  of  a  solution  prepared  as  follows  : — 

0-395  grtn.  potash  permanganate  made  up  to  1  litre  as  a 
standard  solution. 

10  cc.  of  tins  standard  solution  added  to  250  cc.  of  water 
and  10  cc.  dilute  sulphuric  acid. 

The  curves  are  the  mean  of  four  normal  observers. 
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The  first  column  contains  the  quantities  of  violet  and 
at  40  equidistant  points  of  the  curves. 

The  Becond  column  contains  the  cubic  centimetres  of 
permanganate  consumed,  and  the  third  column  the  milli- 
grammes asumed  by  opposite  corresponding 
colour  number  to  that  which  may  be  found  in  an  analysis 
by  heating  the  mixture  of  water  and  permanganate  to  27  C. 
for  15  minutes  ami  for  four  hours  in  the  usual  way. 


Colour  Corves  ob  10  cc.  Standard  Solution 

of  Potassium  Perman  ;anatk  added  to  250  cc.  Water 

and  10  cc.  Dilute  Sulpbueic  Acid. 


Potassium  Bichromate   -001   per  Cent. 


Potassium  Ferrocyanide  1   per  Cent. 


Colour 
Units. 
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Strata  in  |ths  nf  an  inch. 

Potassium  Permanganate  -001  per  Cent. 


Colour 
Unit*. 


Potassium  Ferrocvanide  -01  per  Cent. 


Colour 
CTnits. 


li  It 

Colour  Absorption  Curves. 

Copper  Sulphate. 

The  variations  of  colour  for  density  in  these  curves  are 
too  small  for  practical  service,  it  would  have  been  better 
measured  as  ammonia  copper  sulphate  when  the  variations 
of  colour  for  density  are  about  six  times  greater.  The 
open  curve  of  this  chart  represents  the  degree  of  colour 
purity  of  copper  sulphate  in  excess  of  the  glass  standard 
colours,  that  is,  the  solution  was  dulled  by  the  values 
indicated  on  the  curve  by  intercepting  the  light  with  neutral 
tint  units. 

I  call  attention  to  tli3  curves  of  the  2  per  cent,  solutions 
of  roasted  malt  marked  respectively  No.  7  and  No.  10. 
The  market  value  of  Xo.  10  is  one-third  greater  than  No.  7. 
Their  colour  depths  up  to  a  j  in.  stratum  practically 
coincide,  after  which  the  cheaper  sample  No.  7  becomes  the 
darkest  as  having  more  orange,  the  dearer  sample  being 
characterised  by  an  increase  of  yellow.  This  seems  to 
suggest  that  depth  of  colour  alone  is  not  an  infallible  guide 
to  fine  quality  in  the  caramels  of  roasted  malts,  and  that 
the  yellow  prepouderance  is  an  important  factor. 

The  curves  of  the  two  samples  of  log-wood  is  an  illus- 
tration of  measurement  of  dye  value.  The  method  is 
applicable  to  any  kind  of  dyes  cither  in  the  liquid  or  solid 
form. 

Percentage  Table  of  Copper  Sulphate  Curve. 


Colour  Points 

of  Curve  in  a  2-in.  Stratum. 

Per  Cent,  of 

Green. 

Blue. 

Copper  Sulphate. 

0-03     + 
0'17    + 
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in  order  in  obtain  what  information  the  -  \  Btem  ii 
yielding. 

II   thi  oleai  it   maj    1'.-  measured  directly  fur 

ur,  and  in  interpretatiogthe  value  of  a  colour,  considera- 
tion ■  ren  in  tin-  source  from  which  the  water  was 
obtained,  as,  it  anything  approaching  theyi  roof 
i  »ater,  or  the  yi  a  ..t  a  rivet  water,  i-  found 
in  water  from  gravel  or  chalk,  it  i-  presumptive  evideni 
contamination. 

Mr.  Parry,  of  Liverpool,  whi  l  the  method  for 

years,  informs  me  that  tin-  fust  intimation  of  chat 
condition   in   tin-  water  of  I. alio  Vrynwy  i-  somel 
given   bj    changes  of  colour  in  the  daily  record  of  colour 
measurements. 

Solid  Matter  in  Suspension. 

_      When  a  water  contains  solid  matter  in  suspension  it  ■ 
be  measured  both  before  ami   after  filtration  ;*  the  lot 
colour   by   filtering   represents   the  light  ob-tructed  by  the 
solid  matter  in  suspension. 

The    following    example    i-    that   of   a  water   supplied    to 

Newcastle-on-Tyne  during  the  partial  water  faun: 
summer.     The  measurements  were   made  by  Mr.  Pat( 

(who  is  sanitary  inspector  for  that  citj  )  at  his  labmati.rv:  — 


— 

Black. 

Yellow. 

Colour  of  water  before  filtration 
„            after          „ 

2-G  + 
1-6  + 

ro  + 

0-i  + 

34 
S-4 

Loss  of  colour  by  filtration 

ro  +       o-g 

It  is  essential  to   find  some  substance  of  known  Bp 
gravity,  whose  variations  in  rate  of  deposit  by  time  may  be 
recorded  in   terms  of  obstructed  light.     The  curves  formed 
by  these  variations  would  be  available  for  comparison  with 
the  light  obstruction  carves  of  unknown  substances. 

The  curves  in  the  de|  osil  chart  represent  some  pre- 
liminary work  in  this  direction.  The  two  substances  here 
used  as  possible  standards  arc :  1st,  A  1  per  cent,  mixture 
of  finely-divided  sulphur  and  water  ;  2nd.  The  de_ 
carbonates  in  a  well  water  after  boiling.  The  water  con- 
tained 20  grains  of  carbonates  per  gallon. 

Chart  showing  Comparative  Kates  of  Depo-it 
by  TlMK. 


•  Note.— At  least   1'  mini  se  after  filtering  before 

measuri a?,  *s  the  Jar. 
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The  unknown  turbid  solutions  are  crude  sewage,  and  a 
portion  of  the  same  sewage  treated  with  1  per  cent,  of  milk 
of  lime.  The  variations  in  their  rates  of  deposit  is  shown 
hv  the  rariatinns  of  the  curves  on  the  charts. 

The  black  curies  which  in  the  main  represents  the  light 
obstructed  by  the  solid  matter  are  brought  together  in  a 
Music  chart  to  afford  a  better  comparison. 

The  remarkable  changes  of  colour  during  the  liberation 

and  deposit  of  sulphur  in  a  1   per  cent,   solution  of  soda 

Iphite  and  dilute  hydrochloric  acid  are  illustrated  by 

the  curves  on  the  chart ;  the  actual  glasses  used  are   placed 

in  a  frame  for  examiuation. 

One  per  cent,  of  Sulphur  in  Distilled  Water. 


10 


20 


SO  40 

Minutes. 


Cn ai.s-\Vki.l  Water.     Bailed  Rate  of  Deposit  in 
a  2  i  r.  Stratum. 
Colour 

1  Hits. 


0 

20 

40 

60 

Minutes. 

90 

100 

120 

Crude 

Sewage 

TREATED  avith 

1 

PER    CENT. 

of 

Milk  i  >f  Lime. 

M 

:  ISURED 

IN 

2 

I  1 . 

Stratum. 

Colour 
Units. 

100 
Minutes. 


Crude  Sewage.     Bate  ok  Deposit  in  2  ft.  Stratum. 


Colour 

Units. 


BiacA> 


OrtxMg*- 


-ii  160  210  320  400 

Minutes. 

i    unin  Curves  of  1  per  cent.  Solution  of 

Hyposulphite  of  Soda  in  Dilute  Hydrochloric 

Acid  aviiilst  Developing  and  Depositing 

Si  lpiiur. 

Colour 

Units. 


0      20    40     Ml     121     1*0     160    180    BOO     22  1    2KI    260    2S)    30J     32) 
Minutes. 

Discussion. 

The  Chairman  said  that  Mr.  Lovibond's  paper  opened 
up  a  field  for  much  further  investigation.  The  most  im- 
portant point  in  the  use  of  the  tintometer  Avas  the  permanence 
of  its  record. 

They  were  all  accustomed  to  more  or  less  careful  com- 
parisons of  colours,  but  beyond  saying  that  one  colour  was 
like  another  they  had  no  permanent  record.  If  it  were 
necessary  to  reproduce  the  same  colour  every  tiling  depended 
on  the  permanence  of  that  selected  as  the  standard.  With 
these  standard  glasses,  about  whose  permanence  there  could 
be  very  little  doubt,  if  the  same  glasses  were  put  together 
agair,  at  whatever  interval  of  time,  the  same  colour  would 
be  obtained  for  comparison.  He  Avas  not  quite  sure  that  he 
weDt  quite  all  the  way  Avith  Mr.  Loviboud  in  some  respects. 
For  example,  in  such  a  case  as  lead  sulphide  the  standard 
could  be  easily  reproduced  at  any  moment ;  a  standard  lead 
solution  could  be  kept  for  an  indefinite  period,  or  could  be 
at  any  time  re-produced  by  means  of  the  balance,  and  there 
he  Avas  not  sure  that  the  tintometer  offered  any  great 
advantages.  On  another  point  he  would  ask  for  a  little 
further  information.  Mr.  Lovibond  appeared  to  trust  to  his 
glasses  as  a  means  of  analysing  the  constituent  elements  of 
a  definite  colour,  and  to  say  that  a  colour  consisted  of  so 
much  yelloAV,  so  much  green,  and  so  much  blue,  &c.  But 
the  same  colour  might  be  produced  by  a  different  arrange- 
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men)  of  constituent  coloure,  and  it  win  not  quite  fait  to  so; 
because  n  lour  was  produced  by  bo  much  green, so 

much  blue,  and  -o  much  yellow,  that  it  contained  those 
constituents,  because  one  might  have  an  exactly  similar 
colour  produced  by  another  arrangement.  Perhaps  bis 
physics  might  he  defective  and   I  itlcr  to  the  old 

ol,  but  he  should  have  thought  the  proper  waj  to  Btate 
it  was  that  the  given  colour  »as  ilir  colour  of  light  of  a 
given  ware  length,  and  that  this  method  of  mixtures  was 
not  qoite  scientifically  accurate. 

Dr.  s  Ridi  vi  said  Mr.  Lovibond  was  to  I  e  congratulated 
on  tin'  progress  he  had  made.  Be  had  now  for  tin' first 
time  a  means  of  standardising  his  glasses.  In  I"-  previous 
papers  he  had  never  given  any  exact  information  by  which 
glasses  could  be  standardised  in  the  laboratory,  but  by 
means  of  the  diagrams  he  had  prepared,  one  could  ascertain 
whether  glasses  purchased  from  him  louse  with  a  tintometer 
were  keeping  their  constant  colour.  Bichromate  or  other 
coloured  solutions  could  be  made  up  readily  by  means  of 
the  balance  to  0"  1  or  tVOOl  strength,  and  bj  means  of  the 
tables  given  in  tliis  paper  chemists  could  ascertain  whether 
the  glasses  were  remaining  permanent  or  not,  since  there 
was  now  on  record  the  actual  value  of  these  glasses  in 
ascertainable  and  reproducible  quantities, 

Mr.  W.  C.  Yoonq  said  sometime  back  he  endeavoured 
to  apph  a  process  of  this  kind  to  the  determination  of  the 
organic  matter  in  water,  and  for  a  time  it  Beemed  very 
promising.  Hi-  experiments  were  confined  to  river  water, 
and  the  standard  was  our  made  by  a  definite  quantity  of 
ammonium  salt  coloured  by  Nessler's  solution.  One  litre 
of  water  was  coma  titrated  to  J  iv..  nil  earthy  matter  was 
precipitated  by  sodium  carbonate,  filtered  away,  and  a  clear 
solution  of  S  cc  volume  remained.  This  did  very  well 
with  river  waters,  bat  when  be  came  to  apply  it  to  deep 
well  waters,  whether  from  the  chalk  or  the  new  red  sand 
stone,  lie  found  the  organic  matter  in  the  water  pave  quite 
a  differ)  ot  colour  value,  and  consequently  the  method  hail  to 
he  abandoned.  lb'  might  say  also,  that  the  organic  matter 
in  moorland  water  h:  d  a  deeper  colour  for  a  given  quantity 
than  either  river  water  or  deep  well  waters. 

.Mr.  I).  BoWAKD  said  the  old  certainty  that  there  were 
three  primary  colours  which,  combined  together,  made  all 
the  others,  had  now  disappeared,  and  if  he  might  judgn 
from  the  recent  results  which  Captain  Abney  had  given,  it 
appeared  that  various  combinations  might  make  the  same 
colour.  At  the  same  time  there  was  this  practical  residue 
of  knowledge  left,  that  a  definite  record  of  a  given  colour 
was  a  very  valuable  thing  to  us,  but  it  could  not  be  too 
strongly  impressed  on  all  tho.-e  who  dealt  with  colours  as 
a  means  of  quantitative  analysis,  that  the  circumstances 
must  be  the  same.  The  example  which  had  been  men- 
tioned, which  was  a  very  admirable  one,  of  the  enormous 
difference  which  the  presence  of  organic  matter  made  in 
the  colour  ot  sulphide  of  lead  precipitated  under  otherwise 
similar  circumstances,  was  only  one  of  those  cases  which 
occurred  in  all  study  of  these  matters.  Other  things 
therefore  being  equal,  a  constant  record  of  colour  was 
of  the  greatest  possible  importance,  and,  as  far  he  could 
judge,  Mr.  Lovibond  had  given  in  these  glasses  a  better 
standard  than  any  other  which  had  been  yet  made.  It 
must  nevertheless  be  borne  in  mind  that  the  personal 
equation  came  in  with  tremendous  effect.  There  was 
not  only  that  remarkable  phenomenon  colour  blindness 
to  be  taken  account  of,  but  there  was  the  fact  that  the 
sensitiveness  to  shade  was  extremely  imperfectly  developed 
in  a  great  many  eyes ;  and  only  those  could  speak  with 
certainty  of  their  judgment  on  a  shade  of  colour  who 
had  trained  their  eyes,  and  proved  that  the  training  had 
been  of  any  use.  If  an  untrained  person  said  the  two 
colours  were  identical  it  was  information  of  very  little  value 
These  two  points  seemed  to  be  of  prime  importance — that 
the  circumstances  under  which  the  colours  were  produced 
must  be  exactly  identical,  and  that  the  personal  equation 
must  be  carefully  sought  for  and  guarded  against. 

Dr.  Koiix,  Hon.  Secretary  of  the  Liverpool  Section, 
said  he   had   had   some    little   experience   in   dealing  with 


the  deter m  lead   bj    colour  tests,  and   be   wi 

remind  them  thai  in  a   paper  by  Mr,   Warington,  on  the 

detl     '  1  in  citric   and    tartaric  acid-,  it  was  point,  d 

ii  the  c  nstituents  in  the 
Bolution,  and  this  would  hear  out  the  differences  in  the 
results  mentioned  by   Mr.   i"oui  1  in 

the  pres<  uce  of  citi  ic  oi    la  acy  ol  the 

colour   test    was    immensely    greater    than    with    aquei 

Thai  »;i<   to   his   mind  the   great    difficulty   in 
applying  the  colormetric  testa  in  tl"  .  for  they 

depended  entirely  on  the  condition-  of  the  experiments. 
He  would  a-k    Mr.  Lovibond  whether,  in  the  table  for  lend 

sulphide,  which  was  undoubted!)    -t   useful   to   anyi 

using  a  pure  solution  of  lead,  be  had  made  similar  teste  In 
the  presence  of  -alts  of  any  kind,  and  if  so.  what  the 
influence  of  those  salt-  had  been  on  the  colour  values. 

Mr.  I  .1.  IIkvax  said  be  could  confirm  what  Dr.  Kohn 
had  -aid    about  the    sensitiveness  to  colour  of   lead  Sulpl 

in  the  presence  of  tartaric  acid  or  citric  acid.  Some  timi 
ago  he  had  to  determine  -mall  quantities  of  lead  in  mineral 

waters,  and  he  found  the  effects  were  much  increased  by 
the  addition  of  sugar  to  the  solution.     The  intensity  of  the 

black  colour  due  to  the  lead  Bulphide  was  increased  about 
10  times  with  the  same  quantity  of  lead  present. 

.Mr.  Hi;  v  in  I  OBCOBAH  said  the  advance  which  Mr. 
Lovibond  had  made  m  this  subject  was  very  great,  hut  one 
of  the  chief  difficulties  he  found  was  the  question  of 
daylight,  and  he  should  like  very  much  to  know  if  Mr. 
Lovibond  had  succeeded  in  making  or  finding  an  artificial 
standard  of  light  to  work  by. 

Mr.  Bovkktox  Redwood  said,  hitherto  the  criticisms 
on  this  paper,  though  valuable,  had  been  mainly  of  a 
destructive  character,  but  he  desired  to  give  expression  to 
his  recognition  of  the  importance  which  attached  to  the 
s.  If-denying  labours  of  Mr.  Lovibond.  This  was  not  the 
first  occasion  on  which  he  had  taken  upon  himself  to  speak 
in  somewhat  eulogistic  terms  of  the  practical  value  of  the 
instruments  Mr.  Lovibond  had  placid  at  their  disposal. 
He  had  had  undoubtedly  to  contend  with  great  difficulties, 
and  it  might  he  that  ev>  n  greater  difficulties  lay  ahead,  but 
those  who  had  followed  the  work  he  had  done  must  have 
been  impressed  with  the  painstaking  manner  in  which  he 
had  devoted  himself  to  the  subject,  and  there  was  gi 
reason  to  hope  that,  on  further  investigation,  all  the  pi 
which  had  been  raised  would  bo  satisfactorily  dealt  with ; 
they  certainly  owed  him  a  cordial  vote  ol  thanks,  not 
merely  for  his  paper,  hut  for  his  labours  in  connecti  n  with 
this  subject,  which  had  now  extended  over  many  years.  It 
was  longer  ago  than  he  cared  to  remember  since  Mr. 
Lovibond  first  brought  hitv.  the  tintometer,  and  asked  luai 
whether  it  would  be  a  useful  instrument  to  employ  in 
recording  the  colour  of  oils.  Since  that  time  it  had  been  in 
constant  use  in  his  laboratory,  and  they  would  he  sorry  to 
be  without  it,  for  it  was  found  to  be  of  great  utility. 

Mr.  B.  E.  I?.  Xkwlaxus  said  he  was  himself  quite  a 
disciple  of  Mr.  Lovibond.  He  believed  he  possessed  the 
first  instrument  which  had  been  sent  to  London,  and  this 
had  been  continuously  used  ever  since.  It  was  easy  to 
criticise  this  tintometer,  and  to  say  that  because  it  only  gave 
an  arbitrary  standard  of  colour,  and  not  one  constructed  on 
a  purely  scientific  basis,  it  was  of  little  or  no  use.  He  failed 
to  see  that  entirely,  and  thought  it  was  of  slight  importance 
whether  the  standard  chosen  was  a  scientific  or  an  arbitrary- 
one,  so  long  as  it  was  uniform  and  unalterable. 

Mr.  Lovibond  had  selected  a  material.  ■.  i/..  class,  which 
was  a  most  permanent  one  to  make  a  standard  of  ;  and,  after 
spending  an  enormous  amount  of  time  in  can  fully  graduating 
the  colours  of  various  gla-ses,  he  had  introduced  a  standard 
which  could  be  thoroughly  relied  upon  so  far  as  it  went. 
He  had  much  pleasure  in  seconding  the  vote  of  thank- 
Mr.  Lovibond  for  the  labour  he  had  undertaken,  more 
i specially  as  he  was  well  aware  that  his  work  in  connection 
with  this  invention  was  not  so  much  with  the  idea  of 
pecuniary  profit  as  of  rendering  an  important  service  to  his 
fellow-men. 
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Mr.  E.  .T.  litw  Mr.  I.ovibond  included  in  Lis 

scheme  any  method  for  the  determination  of  aura 
drinking  water  so  as  to  compare  with  Nessler'a  solution  ? 

Mr.  K.  W.  Dt  sham,  speaking  as  a  visitor,  and  connected 
with  the  grain  trade,  had  great   pleasure  in  supporting  the 

vote  of  thanks.     Che  nistry  had  gone  a  great  way  to  analyse 
grain,  particularly  barley  and  wheat,  but  in  the  matter  of 

wheat,  buyers  in  Mark  Lane  went  on  the  question  of  colour 

r  to  estimate   the   quality  and   quantity  of  gluten. 

mount  of  soluble  and  insoluble  gluten  in  the  grain  was 

important  to  millers,  and  the  value  of  that   was  determined 

by  the  colour.  Until  they  had  a  standard  of  colour  in  testing 

n  flour   they  could    not  recognise  one  sample  from 

■ .  because  of  the  bleaching  qualities  of  the  flour  if 

kept    as   a   Standard    simple.     Mr.  I.ovibond    had  brought 

before  them  the  means  of  estimating  the  colour,  by  standard 

sses  which  \\ere  constant.     It  was  a  constant  colour  that 

they  required  in  estimating  value  of  breadstuff's,  as  colour 

indicated  the  development   of   the  tissue  of  the  grain  and 

the  quality  of  the  insoluble  gluten.     They  were  able  by  this 

means  to  ascertain  the  quality  of  the  grain,  and  to  estimate 

the  value  of  the  flour  manufactured  from  it. 

Mr.  E.  F.  Hooper  asked  Mr.  Lovibond  whether  in 
his  investigations  on  this  tintometer  he  was  able  to  give 
any  idea  of  the  colour  value  of  fluorescent  bodies.  Those 
who  come  in  contact  "with  oils  would  be  very  glad  if  they 
could  fix  on  definite  colours. 

Mr.  J.  W.  Luviboxd,  in  reply,  said  in  reference  to  the 
Chairman's  suggestion  that  a  colour  might  be  produced  in 
several  different  ways,  he  should  say  emphatically  under 
daylight  conditions  it  could  not.  As  to  what  might  be 
done  by  mixing  the  light  of  the  various  parts  of  the  spectrum, 
his  experience  was  too  small  to  be  of  any  weight,  although 
he  had  never  seen  satisfactory  results  in  any  lecture  he  had 
attended,  but  with  daylight  the  slightest  variation  of  a 
single  ray  altered  the  colour.  The  set  of  glasses  were  so 
graded  that  they  defined  the  slightest  alteration,  whether  in 
the  whole  light  or  a  part,  and  you  could  not  disturb  the 
constituents  in  any  way  without  disturbing  the  visual  sensa- 
tion. He  had  had  very  little  experience  with  regard  to 
aqueous  solutions  ;  he  had  simply  worked  out  the  method  of 
measuring  the  colour,  and  could  only  say  that  it  recorded 
the  slightest  change  of  colour,  and  he  had  no  hesitation  in 
saying  that,  if  there  were  a  variation  in  a  colour  due  to 
different  properties  of  organic  matter,  the  curve  of  absorp- 
tion for  the  variation  would  show  the  difference,  and  in  that 
wav  the  method  would  be  of  very  great  value  for  estimating 
the  qualities  of  water.  It  had  yet  to  be  worked  out,  how- 
ever, and  he  had  done  nothing  in  that  direction,  except  the 
instances  given.  The  whole  system  of  curves  had  been 
evolved  since  he  gave  notice  of  this  paper,  which  was  to 
have  been  on  very  different  lines,  and  it  would  be  seen  that 
very  little  critical  work  could  have  been  done  except  in  the 
examples  given.  With  reference  to  the  influence  of  salts 
on  lead  sulphide,  he  could  only  go  by  analogy,  hut  he  should 
say  that  so  long  as  the  stilts  were  colourless  the  influence 
would  be  nil,  but  the  instant  a  coloured  salt  intervened  then 
the  svstera  was  useless.  The  colour  of  the  foreign  body, 
whatever  it  might  be,  must  be  eliminated  before  satisfactory 
results  could  be  obtained.  With  reference  to  the  simplicity 
of  the  yellow,  and  its  being  produced  in  various  ways,  these 
glasses  would  record  the  slightest  change.  No  yellow 
varying  from  another  yellow  could  he  recorded  by  the  same 
glass.  The  sodium  line  he  did  not  regard  as  a  pure  yellow. 
He  regarded  it  as  a  yellow  orange,  and  any  departure  from 
that  must  be  made  evident  by  the  glass  on  observation. 
Five  minutes  would  convince  anyone  of  the  truth  of  this. 
The  personal  equation  he  granted  was  an  important  element, 
but  it  was  one  which  could  be  measured  and  must  he  settled 
before  uniform  work  for  reference  could  be  done.  The 
curves  in  theacid  litmus  chart  defined  how  near  'hey  could  go 
towards  settling  it ;  these  curves  were  formed  by  indh  iduals 
without  any  communication  with  each  other.  As  he  pointed 
oui  in  the  alkaline  litmus  chart,  the  four  coincided  in  the 
comparison  of  records  after  they  were  independently  made. 
In  the  acid  chart  they  varied  to  the  extent  shown,  that  is  to 
say,  they  coincided   at  the  beginning  and  at  the  finish  with 


one  exception.  Such  a  record  would  be  necessary  h< 
any  work  for  publication  could  be  done.  He  believed 
it  would  he  found  that  the  variation  from  colour  blindness 
Mas  not  so  great  as  was  frequently  supposed.  The  personal 
equation  was  simply  a  matter  of  observation,  and,  like  the 
balance,  you  might  let  it  sway  a  little  on  one  side  or  the 
other,  but  when  you  had  a  collection  of  vibrations  on  the 
two  sides  they  balanced  each  other  if  it  were  simply  a 
matter  of  personal  equation.  The  question  of  artificial 
light  Mas  a  difficult  one  to  deal  with,  and  from  his  experience 
hi'  should  sa\  it  was  impossible  to  do  critical  colour  work 
with  any  artificial  light.  In  the  first  place  the  rays  from 
artificial  light  were  not  in  the  same  condition  as  diffused 
daylight.  One  got  a  different  kind  of  energy  in  the  intense 
direct  rays  from  artificial  light  to  what  one  did  from  the 
diffused    light    after  it   had    been   reflected    and   selectively 

1  backwards  and  forwards  an  innumerable  number 
of  times.  It  was  quite  possible  that  an  artificial  light  might 
he  made  to  do  some  simple  kinds  of  colour  work,  hut  one 
would  either  have  to  regrade  the  present,  or  to  make  a 
separate  set  of  glasses,  ami  to  find  a  different  material  for 
colouring  them,  because  the  cobalt  of  blue  was  peculiarly 
susceptible  to  the  penetrative  character  of  the  red  ray  of 
artificial  lights.  This  red  ray  seemed  to  have  a  property 
of  penetration  apart  from  its  colour  value,  which  can  be 
neutralised  by  reflection.  In  fact,  the  work  done  by  meaus 
of  these  glasses  was  quite  different  to  that  done  by  intense 
light  through  lenses  and  after  reflection  from  mirrors.  With 
reference  to  the  value  of  this  method  for  quantitative  work, 
given  the  four  coincident  conditions  defined  in  the  paper, 
whatever  the  balance  could  do  be  could  without  hesitation 
pronounce  to  the  millionth  of  1  per  cent,  by  this  <y~tem 
for  lead  sulphide  evolved  under  the  direction  of  Dr.  Bedson. 
He  had  no  doubt  it  could  be  made  available  for  estimating 
ammonia  in  water  very  rapidly.  The  first  method  for  this 
purpose  was  by  means  of  arbitrary  glasses,  and  that  was 
the  one  now  mostly  used  in  laboratories,  where  the  system 
was  adopted  more  than  25  years  ago,  but  under  the  colour 
equivalent  system,  some  little  work  would  have  to  be  ex- 
pended  upon  it,  and  as  he  had  but  one  pair  of  eyes  he  thought 
lie  might  fairly  ask  some  of  the  younger  men  to  undertake 
such  work.  For  oils  it  was  in  constant  use,  and  he  was 
fortunate  in  having  the  testimony  of  Mr.  Redwood  to  its 
value,  but  as  a  matter  of  fact  it  was  rapidly  coming  into 
general  use  for  this  purpose,  and  be  thought  its  utility  might 
he  enlarged  eveu  to  differentiating  between  the  sources  of 
oils.  He  bad  no  doubt  that  oils  from  different  sources 
would  show  different  absorption  curves  ;  at  any  rate  if  the 
colouring  properties  Mere  different  this  would  be  so,  and  when 

re  similar  the  curves  probably  would  be  similar.  In 
conclusion  be  thanked  the  Society  for  the  kind  manner  in 
which  his  paper  had  been  received. 


cceeeio— *— 


THE  NATURAL  DIMINUTION  OF  THE  DISSOLVED 
ORGANIC  MATTER  IN  THE  WATER  OF  RIVERS. 

BY    W.    C.    YOUXG,    F.I.C.,    P.(  .S. 

Consulting  Chemist  to  the  Lee  Conservancy. 

There  is  a  wide  difference  of  opinion  amongst  chemists 
who  have  devoted  attention  to  the  subject,  as  to  whether 
the  organic  matter  in  solution  in  the  water  of  a  river  is 
diminished  by  the  operation  of  natural  processes  during  its 
flow.  Some  authorities  hold  that  the  diminution,  from  any 
cause,  is  extremely  minute,  whilst  others  contend  that 
natural  oxidation  destroys  the  bulk  of  the  organic  matter  in 
solution  in  the  course  of  a  few  miles' flow. 

Dr.  P.  Frankland,  in  a  paper  on  the  "  Self-Purification  of 
Rivers,"  read  before  the  Congress  of  Hygiene,  held  in 
London  in  August  1891,  states,  as  a  result  of  experiments 
he  had  made  upon  the  Thames  and  other  rivers,  tbat  there 
was  practically  no  loss  of  organic  matter  in  solution  during 
the  flow   of  a  river.     He  states,   as  his  opinion,  that  the 
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improved  appearance  of  a  river,  which  in  always  noticeable 
below   the  spot  at   which  il   receives  pollution 
b)  sewage,  is  due  lo  in,  iind  ilut   oxidation  hot 

little  or   mi   influence  in  the  improvement,     1    presume  he 
mcaufl  li \    ilii-.  tint  the  matters  ii.  suspension    have  been 
deposited  on  iho  lied  i>f  the  riv<  r,  and  that  the  improvement 
ints  mereh    in  tho  wnter  having  become  clearer  and 
htcr. 
Perhaps  thi    most  marked  features  in  a  sewage-polluted 
uky  colour  and  offensive  oiour,  the  former 
iltie  t<>  iron  sulphide  and  the  latter  to  sulphuretted   hydro- 
i  d<  . 1 1  > t   that   to  ii  *  -  ttenl 

these  are  oxidised,  and  thei 
nuiv  therefore  be  attributed  to  oxidation  alone. 

In  the  spring  of  1891   and  again  in   1892,  I   bad  oi 
to  make  a  series  i  samples  of  water  from  the 

River  Lee  from  its  source,  above  and  below  each  tributary, 


to  the  in' 
I  ;lt  Ponder's   End,     'I  h  .ally 

the    purpo 
tnixl  •  i'r..in   th.  poii  the 

on  of  the  v. 
also 

mutter  in  the  water  after  Hon  i 
and  should  throw  some  light  upon  I 
I  he  s  iraples,  on  undi  r  the  i 

irable  circumstan 
dry  t'.>r    two    or    tlir. 

H    its   normal    i  The  total   disso 

itter   in  each   sarnpl  a   bj    the 

ed  in  m\   paper  read  before  the  Society  in 

iber  1891. 

results  are  stated  in  th  :— 


Tabi  k  No.  I. 
Grains  per  Gallon. 


N   . 

S  itiiple. 

♦•  from 
Point 

1,  .             Total  Dissolved 

Oil 

1 '*' 

1 

a 

3 

i 
5 
« 

7 

-.1 

rer  Ash   

Store  

ds  below  Walthaiii  ' 

in  i  }:u  :               Small   Aims    I 

am  Farm. 
Intake,  lvist  London  Water  Company, 
Ponder's  End. 

23  a 

1      * 
*     ,. 

i     .. 
1      „ 

i    „ 
25     .. 

1891. 

1 1  April 

El  April 

0-511 
0'«9S 

O'lll 
0-623 

0-490 

i'  183 

1892. 

6  Ipiil 

7  „ 

8  „ 

9  ,. 

0-500 
0-420 

0-329 

ii'.'l'il 
0-490 
il'HS 

0-885 

The  results  show,  especially  in  the  1892  samples,  that 
the  river,  when  free  from  flood  water,  contains  very  little 
organic  matter  in  solution.  In  the  1891  samples  the 
maximum  amount  was  found  in  No.  2  (100  yards  above 
the  junction  with  the  Mimram),  and  the  minimum  in  Xo.  4 
(the  intake  of  the  New  River  Company),  the  difference  being 
0-252  grain.  This  diminution  appears  to  be  due  to  the 
admixture  of  the  water  of  the  River  Beane  (which  joins  the 
Lee  between  these  two  points)  with  the  main  river,  as 
samples  taken  at  the  same  time  from  the  Beane  and  ion 
yards  below  its  junction  with  the  Lee,  gave  i>'2.'i2  and 
0'469  grain  dissolved  organic  matter  per  gallon  respec- 
tively. In  the  IS'.):?  samples  the  maximum  found  was  in 
Xo.  1  (taken  at  the  source  of  the  River  Lee),  and  the 
minimum  in  Xo.  4  (the  intake  of  the  New  River  Company), 
the  difference  being  l>-2.'>2  graiu,  the  same  as  in  the  1S91 
samples. 

As  it  is  evident  that  the  river  receives  small  additions  of 
organic  matter  at  various  points  in  its  course,  and  is 
undoubtedly  diluted  occasionally  by  spring  aud  river  water 
of  greater  purity  than  its  own,  it  is  almost  impossible  to 
draw  any  definite  conclusion  as  to  the  rate  at  which  the 
dissolved  organic  matter  diminishes,  but  it  is  evident,  from 
these  results,  that  there  is  a  tendency  toward  diminution, 
although  the  action  appears  to  be  very  slow. 

1  may  here  mention  that  the  natural  spring  water  in  this 
locality  contains  an  appreciable  quantity  of  dissolved 
organic  matter,  the  samples  from  the  springs  at  the  source 
of  the  Lee  in  Leagrave  Marshes,  Bedfordshire,  giving  rather 
more  than  '  grain  per  gallon,  aud  samples  taken  in  April 
1891  and  18~1'2  from  Chadwell  Spring,  the  Xew  River  Head, 
giving  0-69;!  and  0-42  grain  per  gallon  respectively; 
therefore  such  water  mixing  with  the  main  river  caD  have 
but  little  effect  in  lessening  the  proportion  of  dissolved 
organic  matter. 

After  the  water  passes  Keid's  Weir, Ponder's  End,  which 
is  the  intake  of  the  East  Loudon  Water  Company,  there  is 
absolutely  no  chance  of  iucrease  of  dissolved  organic  matter 


by  the  addition  of  polluted  water,  or  of  decrease  of  organic 
matter  by  dilution  with  purer  water,  so  that  from  this  point 
to  the  time  it  reaches  the  consumer  it  is  exposed  to  the 
action  of  natural  processes,  and  a  comparison  of  the  results 
obtained  from  the  water  taken  from  the  Bast  London  Water 
Company's  mains  with  those  from  the  water  at  the  intake, 
would  show  the  degree  of  purification  effected  in  this  way. 

I  am  informed  by  the  engineer  to  the  Bast  London  Water 
Company  that  a  period  of  from  18  to  21  days  would  elapse 
before  the  water  which  lias  passed  Kied's  Weir  would  be 
delivered  at  the  offices  of  the  Board  of  Works  for  the 
Poplar  District,  where  my  laboratory  is  situated.  Accord- 
ingly, in  order  to  obtain  results  fairly  comparable  with 
those  giveu  by  the  sample  taken  at  Kied's  Weir  on  April  9, 
1S92  (Xo.  9,  Table  I.),  which  contained  0-385  grain  per 
gallon,  I  determined  the  total  dissolved  organic  matter  in 
the  water  supplied  to  my  laboratory  (taken  direct  from  the 
main)  daily  from  the  26th  April  to  the  5th  May  1892. 

The  results  are  given  in  the  following  table  :  — 
Table  Xo.  II. 

Grains  per  Gallon. 

:  red 

Organic  Matter. 

No.  1  "-is 

..    2  0-21 

.    3  1-21 

..    4  0-21 

..    .",  

..    'I  

.,   7  iv.i;i 

s  

»js_ 

Mean 

Taking  the  mean  of  these  results,  and  comparing  it  with 
the  1892  sample  from  the  Water  Company's  intake,   it  will 


32^ 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [april  so,  189*. 


that  nftor  the  water  has  travelled  a  distance  of  lour 
miles  to  the  reservoirs,  been  exposed  to  the  air  in  the  reser- 
voirs for  about  20  days,  flown  thence  one  mile  through  an 

open  stream    tot!  and  passed   through   about   si\ 

miles  of  mains,  the  organic  matter  is  reduced  from  0*385 
to  0  264  grain  per  gallon,  or  31  per  cent. 

These  experiment-,  having  been  made  upon  water  con- 
taining only  a  very  minute  proportion  of  dissolved  organic 
matter,  I  thought  it  desirable  to  extend  the  investigation 
to  highly  polluted  water,  sueh  as  sewage  effluent's,  in  order 
to  ascertain  whether  the  rate  of  decrease  of  dissolved 
organic  matter  was  the  same  or  not.  Accordingly  two 
samples  of  sueh  water,  which  had  been  standing  in 
stoppered  bottles  in  my  laboratory  for  about  six  months, 
were  placed  in  open  vessels,  covered  with  paper  to  exclude 
dust,  and  frequently  shaken  so  as  to  renew  the  supply  of 
dissolved  oxygen.  At  the  commencement  sample  No.  1 
contained  4"9  and  No.  2  3-6  grains  dissolved  organic 
matter  per  gallon.  After  14  days  a  bright  green  micro- 
scopic growth  developed  in  Xo.  1,  which  rapidly  increased 
in  amount  until,  after  42  days,  the  water  was  of  an  intense 
green  colour.  It  was  then  filtered  through  asbestos,  the 
finest  filter-paper  being  useless  for  the  purpose,  and  the 
dissolved  organic  matter  determined.  This  was  found  to 
have  dropped  to  1  •"  grains  per  gallon.  The  filtered  water 
was  again  set  aside,  frequently  agitated,  and  after  a  further 
period  of  30  days  (during  which  a  slight  additional  growth 
developed)  was  found  to  contain  1  •  1  grains  per  gallon. 

In  the  ease  of  sample  No.  2,  which  at  the  commencement 
contained  3  ■  6  grains  dissolved  organic  matter  per  gallon, 
only  a  faint  appearance  of  green  colour  was  observed  after 
42  days,  and  the  organic  matter  in  solution  then  amounted 
to  3-5  grains  per  gallon,  or  practically  the  same  as  at  the 
commencement.  Shortly  after,  the  green  growth  developed 
rapidly  and  in  the  course  of  week  amounted  to  nearly  as 
much  as  in  Xo.  1.  After  a  further  period  of  30  days  the 
dissolved  organic  matter  had  fallen  to  22  grains  per  gallon. 

The  results  of  these  experiments  are  very  interesting, 
and  show  clearly  that  oxidation  has  little,  if  any,  influence 
in  removing  the  dissolve  1  organic  matter.  In  both  experi- 
ments the  water  was  well  shaken  three  or  four  times  every 
day  for  a  period  of  six  weeks,  anl  in  Xo.  2  there  had  been 
practically  no  diminution.  In  No.  1.  after  two  weeks,  a 
vigorous  growth  of  microscopic  vegetation  had  commenced, 
and  after  six  weeks  (when  the  growth  appeared  to  have 
reached  its  maximum)  the  organic  matter  was  found  to 
have  dropped  from  4'1I  to  1"7  grains  per  gallon.  After  a 
further  period  of  30  days  (the  green  growth  having  been 
previously  separated)  during  which  the  water  was  well 
shaken  every  day  as  before,  a  very  slight  additional  growth 
occurred  and  the  organic  matter  amounted  to  1-1  grains 
per  gallon.  In  Xo.  2  oxidation  had  no  effect  after  six 
weeks,  but  the  growth  of  vegetation  brought  down  the 
organic  matter  from  3d  to  2' 2  grains  per  gallon  in  four 
weeks. 

Having  a  number  of  samples  of  originally  very  foul 
sewage  effluents  which  had  been  filtered  and  set  aside  for 
a  very  long  period  in  stoppered  bottles  nearly  filled,  I 
thought  it  would  be  interesting  to  know  whether  any 
alteration  in  the  quantity  of  dissolved  organic  matter  present 
had  taken  place.  In  all  the  samples  the  dissolved  organic 
matter  originally  present  was  known,  and  in  two  the 
amount  contained  after  keeping  a  few  weeks  had  also  bsren 
ascertained.  The  dissolved  organic  matter  in  each  was 
therefore  determined,  the  results  obtained  being  stated  in 
the  following  table : — 

Table  No.  III. 

Dissolved  Organk    aI\tter  in  Sajii-les  of  Sewage 
Eeflvent. 
Grains  per  Gallon. 


:;. 


4. 


At  starting 

After  6  weeks  . . 

„    7      „       .. 

,.    Is  months 


These  samples  bad  all  been  kept  in  a  badly  lighted  place, 
and  the  bottles  being  nearly  full,  and  never  opened  except 
for  the  purposes  of  these  experiments,  it  is  evident  that 
atmospheric  oxidation  had  taken  no  part  in  the  reduction 
of  the  organic  matter.  In  each  ease,  however,  a  consider- 
able growth  of  fungus  had  developed  ;  therefore,  there  can 
he  little  doubt  that  it  wa3  to  this  that  the  purification  was 
due. 

As  it  seemed  probable  that  the  orcranic  matter  represented 
by  the  fungus  would  account  for  the  amount  abstracted 
from  the  samples,  I  collected  the  insoluble  matter  from 
each  sample  and  determined  its  amount.  After  deducting 
the  ash  the  quantity  in  each  sample  was  as  follows:  — 


Grains  per  Gallon. 

1. 

2.                          3. 

4. 

o-± 

2-1 

11 

2-5 

It  is  evident  from  these  results  that  the  lost  organic 
matter  cannot  be  accounted  for  in  this  way,  but  the 
experiments  were  necessarily  very  rough  and  far  from 
conclusive,  as  it  was  impossible  to  remove  the  whole  of 
the  deposit  from  the  bottom  and  sides  of  the  bottles. 
Sewage  fungus  is  also  extremely  unstable,  decomposes 
rapidly  on  exposure  to  the  air,  and  when  disturbed  has 
the  property,  apparently,  of  returning  to  the  water  much  of 
the  organic  matter  it  has  previously  absorbed  from  it.  Iti 
illustration  of  this  latter  property,  I  may  mention  an 
experiment  I  made  some  years  ago.  A  quantity  of  fresh 
sewage  fungus,  after  draining,  was  immersed  in  distilled 
water,  shaken,  and  set  aside  over  night.  In  the  morning 
the  whole  was  thrown  on  ta  a  filter.  The  filtrate,  which 
was  of  a  greenish-yellow  colour  and  had  a  most  offensive 
odour  exactly  resembling  rotten  green  vegetables,  was  acid, 
and  slowly  deposited  a  reddish-brown  precipitate,  which 
contained  ferric  oxide.  After  the  filtrate  had  ceased  to 
deposit  the  brown  matter  above  referred  to,  the  clear 
liquid  was  analysed  with  the  following  result  :  — 

Grains  per 
Gallon. 

Total  solid  residue  dried  at  220°  F 14iro 

Loss  on  ignition 65"0 

Chlorine  as  chlorides 7*0 

Tree  ammonia 22'34 

Albuminoid  ammonia 0 "  15-47 

Organic  carbon 13*58 

„       nitrogen 27"I6 

The  albuminoid  ammonia  and  the  organic  carbon  and 
nitrogen  results  are  all  undoubtedly  too  low,  as  it  was 
evident  by  the  strong  odour  given  off  during  the  distillation 
and  evaporation  respectively  that  a  considerable  quantity 
of  volatile  organic  matter  was  lost.  I  regret  that,  at  the 
time  this  experiment  was  made,  my  method  of  determining 
the  organic  matter  in  solution  was  not  devised,  as  it  would 
have  been  extremely  useful. 

These  results  afford  conclusive  evidence  that  sewage 
fungus,  when  disturbed  or  on  decomposition,  gives  up  to 
the  water  in  which  it  is  immersed  a  large  proportion  of 
soluble  organic  matter  and  also  much  soluble  inorganic 
matter  ;  in  fact,  such  water  upon  being  subjected  to  the 
usual  course  of  analysis  gives  every  indication  of  sewage 
pollution. 

With  a  view  to  ascertaining  the  effect  produced  upon 
the  amount  of  soluble  organic  matter  in  crude  sewage  by 
the  growth  of  sewage  fungus,  I  took  two  portions  of  crude 
sewage,  which  contained  17*5  grains  of  dissolved  orgauic 
matter  per  gallon  ;  to  one  I  added  7  grains  and  to  the  other 
14  grains  of  sulphate  of  alumina  per  gallon.  After 
vigorous  shaking,  the  liquids  were  set  aside  for  four  hours, 
by  which  time  the  suspended  matter  had  completely  subsided, 
leaving  a  clear  liquid  above.  The  clear  liquid  was  then 
siphoned  off,  and  the  dissolved  orgauic  matter  determined 
in  each.  The  result  showed  lo-6  grains  per  gallon  in  that 
to  which  7  grains  of  sulphate  of  alumina  had  been  added, 
and  13'5  grains  per  gallon  in  the  other,  where  14  grains  of 
sulphate  of  alumina  had  been  employed. 
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[   inn    romai  ig,  thai  this  experimenl  ahowa 

thai  hydrate  of  alumina  precipitated  from  sulphate  does 
nol  possess,  to  ni\  appreciable  extent, the  property  bo  often 
claimed  for  it  of  uniting  with  the  dissolved  organic  m 
in  sewage  and  so  rendering  it  insolubli  ;  and  Farther]  as  I 
shall  subsequentlj  show,  does  not  prevent  the  growth  of 
igo  fungus  ill  the  clarified  liquid. 
I'lii'   oh  u  ■  item  obtained  as  above   di 

were  then  scl  aside  in  open  vessels,  covered  to  exclude 
dust.  After  three  days,  during  which  the  water  became 
increasingly  turbid,  a  growth  of  fung  in  the 

surface,  ultimately  completely  covering  it.  In  the  course 
of  a  few  days  it  Inul  extended  from  beneath,  in  long 
filaments  and  festoons,  nearly  to  the  bottom  of  the  vessel. 
After  three  weeks  the  fungus  became  detached  from  the 
surface  of  the  water,  fell  to  the  bottom,  and  gave  slight 
signs  of  decouin  isition.  The  clear  liquid  was  then  siphoned 
o!T,  care  being  taken  not  to  disturb  the  fungus,  ami  the 
lissolved  organic  matter  determined  in  each.  The  result 
Bhowed  6*8  grains  per  gallon  in  No.  1  and  1-6  grains  per 
gallon  in  No.  2. 

The  fungus  at  this  stage  was  collected  and  weighed. 
After  deducting  the  ash,  the  amount   fou  t,;il  to 

'_'-."i  grains  of  organic  matter  per  gallon  in  each  case. 

The  clear  liquids  were  then  set  aside  in  open  vessels  for  a 
further  period  of  five  weeks  and  frequently  shaken  every 
.la\.  During  tliis  period  a  minute  quantity  of  a  colourless 
microscopic  growth  consisting  of  simple  cells  developed, 
but  there  was  no  further  appearance  of  fungus,  and  at  the 
end  a  green  growth  commenced  similar  in  every  respect  to 
that  already  referred  to.  The  dissolved  organic  matter  was 
then  determined  and  amounted  to  5*1  grains  per  gallon  in 
No.  1  ami  ;i".i  grains  per  gallon  in  No.  8. 

These  results  prove  conclusively  that  the  ilcveliipnicnt  of 
sewage  fungus  has  a  remarkable  effect  in  removing  dissolved 
organic  matter  from  Eewage  water,  as  in  the  ease  of  Experi- 
ment No.  1.  57  per  cent.,  and  in  Experimenl  No.  8,  66  per 
cent,  was  removed  bj  its  agency  in  three  weeks.  They  also 
confirm  the  results  of  experiments  previously  alluded  to  as 
regards  the  effect  of  atmospheric  oxidation,  as,  assuming; 
thai  the  whole  of  the  loss  was  due  to  that  cause  (which  is 
extremely  doubtful),  in  the  case  of  Experiment  No.  1  only 
25  percent.,  and  in  Experiment  No.  ^  only  IS  per  cent,  of 
the  dissolved  organic  matter  was  removed  in  five  weeks. 

The  results  of  thest  analyses  and  experiments  compel  me 
to  come  to  the  following  conclusions,  viz.  : — 

1st.  The  removal  id'  dissolved  organic  matter  from  river 
water  by  natural  means  is  extremely  slow. 

2nd.  The  principal  agent  in  the  removal  of  dissolved 
organic  matter  from  river  water  is  the  growth  of  vege- 
tation. 

And  3rd.  That  atmospheric  oxidation  has  little  or  no 
effect  in  removing  dissolved  organic  matter  from  river 
water. 


Discussion. 

The  C'iiwrmw  -aid  this  paper  was  extremely  interesting, 
and  was  evidently  the  result  of  a  very  large  amount  of 
careful  and  patient   work.     The  question  of  the. removal  of 

organic  matter  was  very  complicated  and  perplexing.  It 
seemed  ipiite  evident  that  a  polluted  water  might  contain  a 
ipiantiiy  of  dissolved  oxygen  iii  contact  with  and  abundantly 
sufficient  to  completely  destroy  all  the  organic  matter  for  an 
almost  indefinite  period  without  any  change  whatever 
taking  place.  If  that  water  were  filtered  or  passed  through 
or  over  any  very  large  surface,  such  as  sand,  decomposition 
was  set  up,  and  the  organic  matter  was  destroy  ed.  It  was 
a  matter  rather  for  question  whether  even  the  action  of  this 
kind  of  fungus  in  the  water  was  not  possibly  in  some  way 
one  of  surface. 

Mr.  D.  Hon  u:o  said  he  never  could  quite  fall  in  with 
the  view  of  those  who  maintained  that  no  length  of  time  in 
a  river  could  remove  any  organic  matter  from  it,  because  it 
that  was  the  ease  where  did  the  water-crosses  come  from. 
This  was  putting  the  matter  crudely,  but  the  life  history  of 
water-cresses  threw  some  light  on  that  of  organisms  much 


than    wal  and    of    greater    importance. 

Those  who  knew  the  \.  w  Rivi  down  to 

London    would    know    that    thl  f  water. 

il  on    the  I.e.  bul    on   tributaries  iii 

which  there  were  ccrta  n  elements  which  were  well  kept  out 

<    that 
'nese  "  :  rom  somi  and  if  tin  *  were 

I     ill     the 

i't!,e\  were  not  picked  the.   Ie<        I  enl  back 

"ion  like  tl  fungus.     Hi  '■  i ibeied 

•;>  verj  h  that  room  on 

it  was  possible   for  oxygen  and  shaking  ■ 

matter  from  water,  and  it  was  fairly  proved   that  it  w 

but  the  question  which   the  development  of  an    lent  studi 

now  naturally  suggests  as  to  the   action  i  life  was 

1  it  .no  of  consideration,     Even  the  mi  i  ol  filters 

was  complicated  by  possible  organisms 

nd  reading  a  foreign  investigation  on  tin-  effects  of 
to  si 
organisms  attaching  to  the  grains  of  •.:,,,  : 
deal  to  do  with  the  purification  of  «.-,.,  :  tration. 
There  was  one  i  '  .  ask  with 
regard  to  the  extent  of  pollution,  lie  was  under  the  im- 
pression  that  ag I   deal   of   chalk  water   was   pumped  in 

below  Ponder's  End  loi  k,  between  there  and  the  filter  beds 
it  Chingford  Mills,  and  he  should  like  to  know  if  that 
were  so. 

Dr.  DupBfc  thought  by  this  time  everybody  had  agreed 

that  direct  oxidation  had  nothing  to  do  with  the  purification 
of  a  river.  It  was  entirely  due  to  organisms ;  under  which 
term  he,  of  course,  understood  all  living  thi 
or  animal,  microscopic  or  otherwise,  to  be  includi  d.  Winn 
he  firs!  stated  that  proposition  eight  or  ten  years  ago  he 
was  laughed  at,  but  he  was  certainly  under  the  impression 
that  it  was  now  entirely  accepted,  for  '.iter  had 
no  power  of  oxidation,  but  if  they  allowed  lite  i  .  exist  it 
oxidised  considerably.  The  River  Thames  gave  >  splendid 
example  of  immense  pollution  and  corresponding  purifica- 
tion.    During  the  Royal  Commissi if  1883,  Mr.  Latham 

calculated  that  there  was  between  Harking  and  Greenhithe 
as  much  as  17  days'  London  sewage  in  the  river.  The  river 
was  at  that  time  frequently  analysed,  and  it  was  possible 
to  calculate  the  actual  amount  of  sewage  in  it  ;  thi-  was  less 
than  two  days ;  in  other  words,  nearly  nine-tenths  of  the 
sewage  discharged  into  it  had  been  destroyed  between 
Harking  and  Greenhithe.  About  that  time  lie  . , , ■ .  1  ,,t;  . 
analysed  the  water  hundreds  of  times,  and  to  his  great 
astonishment  lie  found  that  the  river  was  always  purer  in 
summer  than  in  winter ;  although  it  looked  fouler  there 
was  less  organic  matter,  simply  because  there  was  more 
life  in  the  warm  summer  than  in  winter.  In  winter  there 
was  much  more  fresh  water  ill  the  river,  and  only  the  same 
amount  of  sewage,  and  the  river  ought  therefon  to  be 
purer  in  winter  than    in   summer,  but    the    p  ■    the 

case.     Thus  in  January,  March,  and  May  l-'.ig  the  average 
composition  of  the   river   between  Greenwich  and  Krith  at 
high  water  in   terms  of  albuminoid  ammonia    was  0'030 
grain    pel'  gallon;   at    low    water,  0'025;   the    mean    b 
0-027.     In  July,  August,  and  September  it  had  sunk  to  a 
mean  of  0021.     The  oxygen  absorbed,  taking  the  mean  of 
Inn  or  200  analyses,  was  0*216  in  the  cold  month-.  0-18  in 
the  warmer  months,  again   showing  that,  measured  by  the 
oxygen  absorbed,   the  river  was  purer  in  summi  r  than  in 
winter.     There  could  not  be  any  doubt  now   that  the  purifi- 
eation  was  entirely  due  to   the   action   of  organisms,  but  it 
depended  on   tin'    kind  and  number  of    organisms.      '  h 
might  make  hundreds  ^i  experiment-,  but  unless  one  knew 
the  number  and  nature  of  the  organisms  present  they  were 
valueless.     Temperature  also  was  of  importance,  a-  warmth 
favoured  the  growth  of  organisms.     There  was   an  iniin 
amount   of  purification    constantly  going   on    in   the   River 
Thames,  otherwise   it   would   really  be   in  the    horrible  con- 
dition  in  which   fancy  painted  it  sometim  > :  but.  in    fact, 
notwithstanding  the  enormous  amount  of  sew  -_-ed 

into  it,  the  river  was  practically  pure  la  or  so  miles  lower 
down. 

Mr.  W.  I  .  Young,  in  reply,  said  the  chalk  well-water  about 
which  Mr.  Howard   a-ked  was  not   pumped   into  the  river. 
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but   direct   into  the   local  mains,  and  did  not  reach   the 

31  rvoirs  at  all.  With  regard  to  Dr.  Dupre's  remarks,  ho 
must  say  that  he  did  not  think  any  investigation  had  been 
made  on  the  Hues  on  which  he  had  made  these.  All  other 
investigations  had  figures  obtained  by  the  albuminoid  pro- 
.  ss,  or  by  Frankland's  organic  carbon  and  nitrogen  process; 
those  figures  did  not  represent  defiuite  amounts  of  organic 
matter.  He  thought  he  should  be  able  to  show  that  that 
organic  matter  contained  varying  proportions  of  carbon,  and 
therefore  by  Frankland's  method  they  would  not  get  so 
reliable  a  result  as  working  in  the  manner  he  had  done. 
He  quite  agreed  with  Dr.  Dupre  that  the  condition  of  the 
river  water  was,  as  regards  the  quantity  of  dissolved  organic 
matter,  worse  in  the  winter  than  in  the  summer,  although  it 
might  appear  to  be  better.  The  water  supplied  by  the  East 
London  Waterworks  Company  contained  a  little  over  1  grain 
of  organic  matter  per  gallon  last  month,  whereas  in  the  sum- 
mer it  dropped  to  below  0  ■  2  of  a  grain,  lie  did  not  think  Dr. 
I  Hipro  had  given  sufficient  credit  to  vegetation,  or  rather 
had  made  no  distinetion  between  vegetation  and  the  action 
of  bacteria  in  removing  the  dissolved  organic  matter.  The 
experiments  recorded  in  the  paper,  especially  those  in 
which  a  bright  green  algae  developed,  showed  clearly  that 
vegetation  was  a  very  potent  power  in  removing  dissolved 
organic  matter.  Many  experiments  had  been  made  which 
tended  to  show  that  crude  sewage  contained  no  organisms 
or  microbes  whatever;  that  there  was  something  there  which 
killed  them.  Dr.  Percy  Frankland  showed,  in  a  paper  read 
some  years  ago,  that  by  precipitating  alumina  in  water  con- 
taining an  enormous  number  of  microbes,  he  practically 
,-terilised  it.  In  these  experiments  that  had  been  done,  and 
the  crude  sewage  matter  after  clarification,  he  presumed, 
would  contain  no  bacteria.  It  contained  certainly  9  to  15 
grains  of  organic  matter  per  gallon,  and  that  was  almost 
entirely  removed  by  the  growth  of  sewage  fungus  and  the 
subsequent  growth  of  vegetable  matter. 

The  Chairsiax  said  that  Mr.  Young's  remarks  on  ilr. 
Lovibond's  paper  made  him  think  of  the  evidence  there 
given,  that  the  organic  matter  in  water  was  of  very  varying 
character.  If  a  way  could  be  found  of  ascertaining,  not 
only  how  much  was  present,  but  what  it  was,  it  would  add 
very  greatly  to  their  knowledge.  Whether  they  attempted  to 
determine  the  total  weight  of  organic  matter,  or  of  carbon  in 
it,  or  of  albuminoid  ammonia  obtained  from  it,  the  question 
of  the  variability  of  its  nature  remained. 


-  ■-aiTiXOMWJ 


NOTE  ON  AN  IMPROVED  SPECIFIC  GRAVITY 

W  >TTLE. 

BY    IIENKY    LOUIS,    A.R.S.M.,    F.I.C.,    F.G.S.,    M.A.I.M.E.,     ETC. 

During  the  conrsc  of  an  investigation  which  necessitated 

the  determination  of  the  specific  gravities  of  a  series  of 
pulverulent  substances  of  high  density,  I  found 'that  the 
ordinary  type  of  bottle  was  in  so  far  defective  that  it  is 
impossible  to  determine  its  weight,  when  filled  with  water 
under  ordinary  circumstances,  with  absolute  accuracy.  It 
is  obvious  that  any  errors  in  this  weighing  will  affect  the 
determination  of  the  specific  gravities  of  very  heavy 
substances  proportionately  more  than  iu  the  case  of 
comparatively  light  bodies. 

I  found  that  the  irregular  results  are  due  to  the  very 
rapid  evaporation  that  took  place  from  the  capillary  tube 
within  the  atmosphere  of  the  balance  case  when  this  was, 
as  usual,  kept  dry  by  means  of  a  vessel  containing  sul- 
phuric acid  or  calcium  chloride  ;  even  when  the  latter  was 
withdrawn  and  a  beaker  of  water  substituted,  the  evapora- 
tion, although  it  diminished,  by  no  meant*  ceased. 

It  would  seem  that  the  excessively  thiu  film  of  water, 
which  forms  the  margin  of  the  meniscus  in  the  capillary 
tube  through  the  stopper,  evaporates  very  rapidly,  and  that 
this  evaporation  is  supported  by  the  capillary  action  of  the 


tube  until  the  latter  is  entirely  emptied.  The  action 
appears  to  be  independent  of  small  variations  of  tempe- 
rature. 

Thus  in  one  experiment,  the  full  bottle,  the  approximate 
weight  of  which  was  known,  was  weighed  as  rapidly  as 
possible,  and  then  again  after  successive  intervals  of  time, 
the  temperature  being  recorded  at  the  same  time. 

The  results  are  here  given  iu  tabular  form  : — • 


1.  First  weighing . , 

•J.  After  5  minutes  . 

...  ,.    SO 

4.  ..    :;<i 

."..  ..      15 

6.  „    ISO 


Temperature 

t32»-000 

16'9 

1S28'940 

JG*9 

128*8  ' 

17-11 

17-1 

•  :--:  15 

17-1 

1328*755 

17-.; 

These  results  are  also  shown  graphically  in  the  annexed 
diagram.  Fig.  1,  from  which  it  will  be  seen  that  the  rate  of 
loss,  after  the  first  five  minutes,  is  practically  uniform. 


Fig.  1. 


Time  in  minutes. 


Fig.  2. 


[mpkoved  Specific  Gkavitt   Bottle. 


In   the  course  of  an  hour  the  loss  amounted  to  0*245 

grains,    the    level    of    the    meniscus    in    the    capillary  tube 
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ng  been  meanwhile  lowered  to  the  extent  of  0-65  in.  | 
li   i>  quite  CTiilent  that  such  considerable  loss   of  weight 
eannol   l'1  n   ticcurate  experiments,  seeing  how 

much  time  nu  accural,  ng  takes;  in  fact  the  1" 

weight  i-  so  r»|>id  that  it  i-  scarcely  possible  to  weigh  the 
bottle  oxa.  tlj  ul   ill  mi  .i  sensitive  balance. 

In  order  t"  do  away  with  thi~  source  of  error,  1  have  had 
a  specific  giavity  bottle  made,  which  differs  from  the 
ordinary  typo  ouly  in  that  the  stopper  is  longer  than  at 
an. I  i>-  graduated,  whilst  u  light  glass  cap  is  ground  to  lit 
accurately  ovei  th.  neck  of  the  bottle,  as  shown  in  the 
j  iug  figure  I  Fig.  _  I. 

The  bottle  is  filled  in  the  usual  way  ;  the  neck  and 
stopper  are  then  rapidly  wiped  dry,  the  cap  put  on,  and 
the  body  .•('  the  bottle  thru  dried.  When  weighing  the 
bottle,  any  variation  in  the  height  of  tho  column  of  fluid  in 
the  capillary  tube  must  be  read  ..IT  on  the  graduatio 
which  may  be  to  any  convenient  scale  ;  mine  arc  ^'-  in. 
apart,  corresponding  to  0*01  grains  of  water.  It  is  au  easy 
matter  to  calibrate  this  tube  and  thus  to  apply  the  ne 
s.iry  corrections.  The  capped  bottle  can  be  left  for  any 
length  of  time  without  any  lo*s  of  weight  taking  place.  1 
have  noticed,  however,  that,  after  standing  for  21  hours. 
considerable  evaporation  ha.l  taken  place  from  the  capillary 
tube,  tho  water  being  condensed  in  comparatively  large 
.Imps  on  the  inner  surface  of  the  gla>>  cap.  This  d< 
not  matter,  provided  that  the  temperature  of  the  wati  i  and 
the  level  of  the  meniscus  are  real  at  once  as  soon  as  the 
s  ready  for  weighing  ;  the  weighing  itself  can  be 
performed  at  any  time  thereafter. 


Ti»»;»>;»;>i 


NOT!  "\  AN  A.PPARAT1  S  FOR  THE  CONTINUOUS 
PRODUCTION  OF  NITRIC    U  tD. 

BY    MANMN'i     1'r.l  \TICE. 

1S\  the  kind  invitation  of  the  Committee  1  have  the  honour 
to  exhibit  a  model  of   the  apparatus  designed  to  produce 
nitric  aei.l  in  a  continuous  manner. 
A-  long  ago  as  1878  1  carried  to  a  very  satisfactory  issue 

experiments  in  the  continuous  distillation  or  rectification 
of  sulphuric  acid.  The  system  of  platinum  pans  which 
I  invented  was  so  "i  adopted  by  the  largest  makers  of  >>il 
of  vitriol,  both  in  Europe  an.l  America,  and  the  Prentice 

pan  holds  its  own.  in  my  opinion,  to  this 

The  great  saving  in  fuel  and  general  convenience  of  a 
continuous  process  is  now  so  well  recognised  that  you  will 
not  he  surprised  to  learn  that  soon  after  patenting  my 
platinum  pans  for  the  concentration  of  sulphuric  acid,  I  began 
experiments  with  the  ohjeet  of  discovering  some  method 
by  which  nitric  acid  could  be  produced  without  the  loss 
caused  by  the  alternate  heating  and  cooling  which  occur 
in  the  ordinary  process. 

The  difficulties  seemed,  however,  insurmountable,  and  it 
was  not  until  1892  that  I  again  took  up  this  question,  and 
discovered  important  points  which  enabled  me  at  la>t  to 
Mire  the  problem. 

The  model  before  you  is  a  very  exact  copy  of  the 
apparatus  which  has  been  working  satisfactorily  at  Stow- 
uiarket  for  some  time. 

The  nitrate  of  soda  is  placed  in  weighed  quantities  into 
the  hopper,  whence  it  passes  (in  the  same  manner  ns  grain 
runs  in  a  flour  mill)  to  the  feeder.  This  feeder  is  a  minature 
horizontal  pug-mill,  which  receives  the  streams  of  acid  and 
of  nitrate,  and  after  thoroughly  mixing  them  delivers  them 
into  the  still,  where,  under  the  influence  of  heat,  they  rapidly 
become  a  homogeneous  liquid,  from  which  nitric  acid  con- 
tinuously distils. 

The  Mill    is  divided    into  compartments  or  chambers  in 

such  a  muni  er  that  the  fluid  may  pass  continuously  from 

one    to     another.        The     nitric     acid     being    continuously 

separated    by    distillation,    the    contents    of    each    division 

-the  first  containing  the  full  proportion  of  nitric  .. 


:""1  '  lingonolessof  the  nitric  acid,  until  from  the 

BOW  01    the    lasl  one   the    l.iMllphule  of    Sodfl   •' 
'  any  nitril 

ut   that    while   the   ordinary    i 

making  nitric  acid  i- [  fractional  distillation  by  time, 

mine  i*  fractional  distillation  by    | 

I     lead  of  the  operation  being  always  a( 
■ '""  differing  by  the 

for  l  COS  to  take  phi.',    at  dill, 

ami  these  differenocs)  exist  during  one  and  the  same  p 
..f  time. 

Experii  nee   has  shown  that  there   may  be  considerable 
variation  made   both  in  thi    proportion  of   snlpl 
used  and  also  in  its  strength,  enabling  me  the 

"'""•  acid  fr tho  different  still-heads  of  varying  strengths 

an.l  varying  proportions  of  an.l  of  th 

is  useful  t..  those  makers  who  requiro  different  acids 
for  differing  trade  purpo 

It  i-  also  quite  possible  p.  produce  the  full  product  of 
nitric  and  of  the  full  gravity 

With  regard  to  tie-  saving  effi  |  -\m.  m,  h  has 

been  found  to  exceed  my  expectations.  " 

I  now  save  mere   than   two-thirds   in  fuel,  also  save  four- 
tifths  ..f  the  condensing  plant. 


if  my  stills,  capable  of  producing  about  four  tons 
of  nitric  aci.1  per  week,  weighs  less  than  two  terns  :  whereas 
i  to  produce  the  same  quantity!  two  - 1  illr-  weighing  rive  tons 
each  were  formerly  used. 

c  2 
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This  saving  of  four-fifths  of  the  weight  of  iron  is  accom- 
panied by  B  corresponding  saving  in  the  cost  of  masonry. 

There  is  also  reason  to  believe  that  the  life  of  my  new 
still  will  be  10  times  greater  than  that  of  any  previous  still. 
for  the  destruction  of  the  stills  has  been  due  to  the  alternate 
heating  and  cooling,  with  the  consequent  condensation  of 
arid  vapours  within  the  still.  This  is,  of  course,  entirely 
obviated  by  my  continuous  process. 

I  hope  that"  my  work  in  improving  the  process  of  pro- 
duction of  nitric  acid  maybe  as  useful  to  the  makers  of 
nitric  acid  as  my  improvements  in  the  production  of  oil 
of  vitriol  have  been  to  the  makers  of  sulphuric  acid. 


1M~<  OSSION. 

Mr.  T.  Tyrer  asked  what  was  the  relative  life  of  the 
body  of  the  still  and  the  cast-iron  top,  and  what  was  the 
minimum  strength  of  acid  Mr.  Prentice  found  possible  to 
use  with  the  nitrate  in  order  to  secure  sufficient  fluidity  for 
the  outflow  sulphate  of  soda  with  the  smallest  possible 
excess  of  acid,  not  bisulphate.  Those  questions  were  of 
great  importance  to  those  who  were  not  superphosphate 
makers.  There  was  one  great  advantage  about  the  5-tou 
still,  that  it  lasted  a  long  time.  He  had  known  a  cast-iron 
nitric  acid  pot  to  last  -Jo  years,  and  it  would  be  interesting 
to  know  if  the  life  of  this  still  could  be  measured  by  any 
comparison  with  that.  Mr.  Prentice  had  committed  himself 
to  the  statement  that  this  still  was  10  times  as  enduring  as 
the  5-ton  still  which  he  formerly  employed,  so  that  if  the 
5-ton  still  would  last  20  years  this  would  last  200. 

Mr.  Manning  Prentice  said,  so  far  the  still  in  operation 
did  not  appear  to  have  deteriorated  at  all,  either  the  still 
itself  or  the  top,  so  that  experience  was  still  lacking  as  to  the 
relative  life  of  one  part  of  the  still  or  another.  With  regard 
to  the  statement  that  this  still  would  last  10  times  as  long 
as  the  other,  he  thought  it  was  true,  but  he  did  not  quite  see 
how  he  was  to  demonstrate  it.  It  was  absolutely  impossible 
to  sav  how  long  one  of  these  stills  would  last,  but  he  said, 
advisedly,  the  place  where  former  stills  wore  out  was 
where  the  nitric  acid  condensed  upon  the  cooler  surface 
and  trickled  down.  In  his  still  there  was  no  alternate 
heating  and  cooling,  and  therefore  no  condensed  nitric 
acid  trickling  down.  If  the  wear  of  the  still  were  caused 
entirely  by  trickling  nitric  acid,  and  there  were  none,  the 
still  must  last  for  ever.  With  regard  to  the  percentage 
of  acid  used  it  was  very  uncertain  what  the  percentage 
ordinarily  used  was,  for,  as  far  as  he  could  gather,  it 
differed  much  with  different  makers.  With  his  still  they 
generally  used  about  12  parts  by  weight  of  acid  to  10  of 
nitrate  of  soda,  but  the  question  of  the  weight  of  acid  would 
depend  on  a  variety  of  considerations.  In  some  works  there 
was  considerable  advantage  in  having  a  large  excess  of  acid. 
In  some  places  a  certain  amount  of  weak  nitric  acid  might 
be  u-ed  mixed  with  the  oil  of  vitriol. 

Mr.  T.  Tyrek  observed  that  a  good  deal  depended  on  the 
strength  of  the  acid  used,  whether  it  was  chamber,  brown, 
or  concentrated  acid.  He  had  seen  this  apparatus  working 
and  was  pleased  with  it,  and  therefore  he  hoped  Mr.  Prentice 
would  give  as  much  information  as  possible.  If  Mr.  Prentice 
could  say  that  10  parts  of  practically  dry  nitrate  of  soda 
mixed  with  12  parts  of  sulphuric  and  of  a  definite  strength, 
saving  what  that  strength  was,  produced  a  fluid  outflow  of 
low  acidity,  and  what  the  acidity  of  that  outflow  was, 
something  definite  for  guidance  would  be  gained. 

Mr.  Manning  Prentice  said  by  12  parts  of  sulphuric 
acid  he  meant  12  parts  of  oil  of  vitriol.  With  regard  to  the 
acidity  of  the  resulting  cake  he  had  not  the  figures  before 
him.  The  fact  was  he  had  not  written  a  paper  on  this 
subject,  but  this  model  had  come  to  Tendon  for  the  purpose 
of  being  sent  abroad,  and  it  occurred  to  him  that  a  sight  of 
it  might  interest  some  members  of  the  Society,  and  he  had 
therefore  brought  it  forward,  but  he  was  not  prepared  to 
give  the  exact  figures  as  to  nitric  acid  making.  They  were 
making,  however,  good  nitric  acid  of  full  1500°  sp.  gr.,  which 
was  running  in  a  continuous  stream  of  a  pale  straw  colour. 
Tor  makers  who  wanted  nitric  acid  of  a  lower  gravity  there 


was  no  necessity  to  use  oil  of  vitriol,  a  weaker  acid  could  be 
used.  There  was  no  doubt  that  on  a  large  scale  nitric  acid 
could  be  made  very  cheaply.  He  could  imagine  a  constant 
stream  of  acid  running  from  a  Glover  tower  through  this  still, 
a  constant  stream  of  nitric  acid  running  out  from  condensers, 
bi-sulphate  flowing  continuously  from  the  exit,  and  super- 
phosphate being  wheeled  away,  so  that  the  whole  matter 
became  wonderfully  simple. 


-=eeecce*e»=— 


Muling  held  Monday,  April  16(/t,  1S94. 


MR.    WM.    THORP    IN   THE    CHAIR. 


MODIFICATION  OF  FERRIC  CHLORIDE 

DISTILLATION  PROCESS  FOR  ESTIMATION  OF 

ARSEXIC  IN  COPPKR. 

BY    F.    PLATTKN. 

The  accurate  estimation  of  arsenic  in  copper  has  become 
of  late  years  a  matter  of  great  importance  to  manufacturers, 
on  account  of  the  influence  exerted  by  this  impurity  on 
some  of  the  mechanical  and  other  properties  of  the  metal. 

With  the  great  advance  in  electrical  engineering  has 
sprung  up  a  demand  for  copper,  with  the  maximum  con- 
ducting power  100  per  cent,  is  now  stipulated  for  in  the 
Post  Office  specification  relating  to  wire,  and  as  the  presence 
of  mere  traces  of  arsenic  is  found  to  lower  the  conductivity 
to  a  serious  extent  (see  Electrolytic  Separation  of  Metals, 
G.  Gore,  p.  27),  it  is  an  absolute  necessity  to  be  able 
to  detect  and  estimate  extremely  small  quantities  with 
certainty-. 

The  question  of  how  much  arsenic  may  be  present  in 
copper  without  impairing  its  suitability  for  rolling  purposes, 
does  not  appear  to  be  yet  settled,  but,  on  the  authority  of 
an  expert  smelter,  it  may  be  stated  that  copper  sheets  have 
rolled  well  when  containing  arsenic  to  such  an  extent  that 
the  rolls  were  whitened  by  the  fumes  ;  unfortunately,  how- 
ever, no  analysis  is  available. 

In  the  manufacture  of  copper  plates  for  locomotive  fire- 
boxes, it  has  been  the  custom  for  some  years  for  engineers 
to  limit  the  arsenic  to  a  maximum  of  0'  15  per  cent., but  this 
regulation  was  apparently  ill-advised,  for  recent  experience 
has  shown  that  even  up  to  0*50  per  cent,  of  arsenic  has  not 
proved  in  any  way  detrimental  to  the  working  properties  of 
copper  for  this  purpose;  in  fact,  the  reverse  is  now  supposed 
t<>  be  the  case,  and  the  limit  is  accordingly  being  relaxed, 
but  while  it  was  in  force  the  variation  in  the  analyses  of 
different  chemists  gave  rise  to  endless  trouble. 

Various  methods  have  been  proposed  for  estimating  small 
quantities  of  arsenic  in  copper,  and  of  these  the  one  in  use 
at  the  Tbarsis  Works  at  Oldbury  seems  to  be  most  generally- 
adopted. 

It  consists  of  dissolving  the  metal  in  nitric  acid,  adding 
ammonia  in  excess,  and  saturating  with  sulphuretted 
hydrogen. 

The  ammonium  sulphide  formed,  precipitates  the  copper 
as  sulphide,  while  the  arsenic  is  retained  in  solution. 

The  enpric  sulphide  is  then  filtered  off,  washed  with 
dilute  sulphide  of  ammonium,  and  to  the  filtrate  containing 
the  arsenic  is  added  hydrochloric  acid  in  excess ;  this 
decomposes  the  ammonium  sulphide, and  arsenic  trisulphide, 
accompanied  with  much  free  sulphur,  is  thrown  dowB. 

The  precipitate,  after  being  filtered  off,  is  oxidised  with 
fuming  nitric  acid  and  the  arsenic  acid  precipitated  with 
magnes;a  mixture  and  weighed  on  a  tared  filter  after  drying 
at  "5  —100    C. 

There  is  undoubtedly  a  tendency  for  cupric  sulphide  to 
retain  arsenic  even  when  precipitated  in  an  ammoniacal 
solution,  hut  with  ferrous  sulphide  the  case  is  different,  and 
the  following  method  takes  advantage  of  this  point,  and  is 
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said  to  be  verj  accurate  (see  Crookes'  Select  Methods  in 
Chemical    Analysis,   p,   430),   bul    ii    requires  special  pre- 
ions  .mil  great  care. 

The  metal  i-  dissolved  in  nitric  acid  and  a  -mall  quantity 
ol  ferric  nitrate  added,  the  solution  ia  then  nearly  neutralised 
with  sodic  hydrate  and  excess  of  sodium  acetate  added. 

lolution  is  then  heated  to  boiling  and  filtered  ai 
rapidly  as  possible,  the  precipitated  ferric  acetate  dissolved 
in  hydrochloric  acid,  i euu.i  added  in  excee8,  and  sulphu- 
retted hydrogen  passed  to  saturation,  and  from  this  point  the 
process  is  identical  with  the  one  already  described. 

The  great  danger  i-  the  precipitation  (if  a  basic  acetate  of 
copper  with  the  iron,  when  there  is  nothing  for  it  bul  to 
throw  mil  the  solution  and  commence  again. 

h  i-  sai.l  to  l>e  possible,  after  precipitating  arsenic  nisul- 
phide  mid  cupric  sulphide  in  an  acid  solution,  i<»  render  the 
mixture  free  from  arsenic  bj  digestion  with  yellow  sodium 
sulphide,  but  even  if  it  were  so  the  method  would  be 
extremely  laborious,  us  ii  would  be  indispensable  to  treat 
the  precipitate  four  or  five  times. 

A   method  suggested  by  Fresenius  (see  Quant.  Analysis, 

p,  169)  is   to   pass  dry  chlorine  gas  over  tin-  finely-divided 

metal,    volntilisiug   the  chloride    of   arsenic;  bnt   it    is    nol 

ctised,  principally,  no  doubt,  on  account  of  the  objections 

to  the  use  of  chlorine  in  the  laboratory. 

Generally  speaking,  the  amount  of  arsenic  present  in  the 
commercial  copper  is  small,  and  it  is  on  this  account  that 
a  fair  quantity  of  the  -ample  not  less  than  10  grms. — 
must  l>e  taken  fur  analysis,  and  the  manipulation  of  tliis 
quantity  in  processes  which  involve  precipitation  and 
washing  i-  a  serious  matter.  A  method  which  is  fast  super- 
ceding all  others  i-  known  as  the  ferric  chloride  distillation 
process,     which    depends   on    the    volatility    of    arsenious 

chloride. 

A  very  convenient  way  of  conducting  it,  is  to  take  20  grins. 
of  ignited  ferric  oxide,  dissolve  in  ISO  cc.  pure  hydrochloric 
acid,  and  transfer  to  a  Wurtz  flask  connected  with  a  con- 
den-er,  and  distil  over  about  50  ec.  of  hydrochloric  acid. 

If  this  distillate  gives  no  trace  of  arsenic  on  treatment 
with  sulphuretted  hydrogen,  it  may  he  taken  that  the 
reagents  are  free  from  arsenic,  and  the  copper  to  be 
analvs.-d  may  lie  introduced  into  the  tla-k. 

Hi  grms.,  preferably  in  the  form  of  drillings,  are  taken 
and  the  distillation  carried  on  till  about  150  cc.  "t  the  liquid 
has  distilled  over  ;  this  will  as  a  rule  contain  the  whole  of 
the  arsenic,  but  it  is  hest  to  change  the  receiver,  add  more 
hydrochloric  acid,  and  test  a  further  distillate  with  sulphu- 
retted hydrogen. 

The  arsenic  is  then  precipitated  with  sulphuretted 
hydrogen,  the  arsenic  sulphide  filtered  off,  washed,  dried,  and 
then  treated  with  carbon  disulphide,  and  finally  weighed 
Jii  a  tared  filter  after  drying  at  100  . 

This  method  was  introduced  by  Dr.  John  Clark  in  a 
paper  ou  the  estimation  of  arsenic  in  pyrites  (see  Journal 
of  the  Society  of  Chemical  Industry,  May  1887),  and  the 
r. suit-  then  published  wire  of  a  highly  satisfactory 
character. 

lie  recommends,  in  the  case  of  large  quantities  of  arsenic, 
direct  titration  of  the  distillate  with  iodine  solution,  but  when 
inconsiderable,  the  precipitation  with  sulphuretted  hydrogen 
as  Stated  alms.-. 

The  percentage  of  arsenic  in  commercial  copper  is 
rarely,  if  ever,  high  enough  to  admit  of  directly  titrating 
the  distillate,  so  that  up  to  the  present  the  usual  course  has 
been  to  weigh  the  arsenic  sulphide. 

This  necessitates  the  use  of  tared  filters,  which  is  generally 
admitted  to  be  unsatisfactory  ;  certainly  a  margin  of  a  milli- 
gram is  the  minimum  that  must  be  allowed,  and  this  is 
frequently  insufficient,  and.  when  the  prolonged  washing  of 
the  precipitate  and  subsequent  treatment  with  carbon 
bisulphide  is  taken  into  consideration,  it  will  be  seen  tbat 
ancies  are  almost  certain  to  occur. 

In  the  present  communication  an  account  will  be  given 
of  a  modification  touching  on  this  point,  whereby  it  is 
believed  that  a  considerable  saving  in  time  must  result  to 
the  main  chemists  who  are  using  this  deservedly  popular 
method. 


Now    arsenious  sulphidi     ia   monlj    supposed  to  be 

unacted  on  by  water,  and   it   nun   l«-  interesting  to  quote 
fresenius  on  the  subji .  t.  a-  tollou's  :  — 

"...  When  boiled  with  water  or  hit  i"r 
days  in  contact  with  that  fluid,  t  (AsjE  I  undei  oes  a  very 
trilling  decomposition  a  trace  "t  arsenious  acid  dissolves  in 
the  water  and  a  minute  proportion  of  sulphuretted  hydrogen 
i-  ilis.  ng.iged  :  this,  however,  doe-  not  in  the  least  interfere 
with  the  washing  of  the  precipitate  "  (obtained  in  the  course 
■  ■I  a  quantitative  analysis). 

It  is  presumed  this  refers  to  cold  water,  although  the 
point  is  nol   quite  clear     certainly  it  i-  unsafe  i"  -.-■ 

hoi  water— for  appreciable  quantities  of  arse is  sulphide 

are  frequently  fo I  to  appear  in  the   filtrate  on   standing, 

and   i'  was  fhi    observation  of  tie-   fact  which  suggested  -i 
careful  inquiry    into  the  extenl  of  the  action  of  « 
tii.  sulphide. 

It  is  undoubted!)  greater  than  is  generally  supposed,  and 
instead  of  weighing  the  small  quantities  of  arsenious  sul- 
phide  obtained  by  tin-  distillation  process,  it  is  found  to  be- 
far  preferable  to  boil  the  sulphide  in  water,  and.  when 
dissolved,  titrate  the  solution  of  arsenious  acid  with  centi- 
normal  h.dine.  and  excellent  results  have  been  obtained 
in  a  great  number  of  analyses.  After  transferring  the 
sulphide  to  an  ordinary  flask,  no  further  attention  is 
required  ;  it  may  be  placed  on  an  iron  plate  and  left  to 
boil,  and  any   number  can  be  dealt  with  at  the  -aim-  time. 

It  is  usually  found  that  solution  is   effected  by   boiling   in 

400  to  500  cc.  of  water  i le  to  two  hours,  but  it  is  best  to 

boi!,  fora  few-  minutes  after  the  last  trace  of  colour  has  gone, 
to  thoroughly  expel  sulphuretted  hydrogen. 

It  is  interesting  to  note  that  commercial  sulphide  ol 
arsenic  is  said  to  be  always  contaminated  with  arsenious 
aeiil  (see  Taylor  on  Poisons  in  Relation  to  Medical  Juris- 
prudence and  Medicine,  l  sr.*>  edition,  pp.  354—856  ), bul  the 
test  by  which  this  conclusion  is  arrived  at  is  evidently  mis- 
leading, which  reads :  ••  .  .  .  the  powdered  sulphides 
yield  a  solution  of  arsenious  acid  on  boiling  with  water 
acidulated    with    hydrochloric    acid,    and     this     sometimes 

amounts  to  as  much  as  30  per  cent Ii  will 

be-  -.-.-ii  ai  once  that  if  onlj  a  small  quantity  of  arsenious 
Sulphide  were  taken  iii  such  aii  analysis,  a  much  higher 
result  might  be  easily  obtained,  inasmuch  as  the  whole  of 
the  sulphide  might  be  converted  by  boiling  into  the  soluble 
arsi  niciiis  aeicl.  Apparently  the  only  reference  published  is 
in  a  method  devised  by  MM.  Clermont  and  Bromine)  for 
the  separation  of  arsenic, antimony,  and  tin  when  present  as 
sulphides,  which  will  be  found  in  Cotnptes  K  Indus,  No.  lit, 
April  1S7S,  and  from  which  the  following  is  extracted. 

flu-   mixture   of  sulphides   is   to  be   washed    with    the 

greatest    care,  as    the    minutest    trace    of  hydrochloric   acid 

would  occasion  a  loss  through  the  volatilisation  c.f  arsenious 

chloride;  the  mixture  is  then  washed  into  a  tlask  and 
boiled  with  pure  water,  a  current  of  air  materially  aiding  the 
solution. 

1'nless  the  quantity  ol  arsenic  exceeds  one-fifth    of    a 

grm..  the   dissociation   of   the    sulphide    is  c iplete  after 

distilling  500  to  600  cc.  water,  and  on  filtering  the  whole 
of  tin-  arsenic  is  found  in  tin-  filtrate  as  arsenious  acid. 

llc-fore    relying    ou    this   reaction    and    adopting    it    | 
in  inently,    the    following    experiments   were    mad.-    in     the 
metallurgical  laboratory  of  the   Mason   College  under  the 
supervision  of  Mr.  T.  Turner. 

Two  separate  analyses  of  a  sample  c.f  copper  sheet  were 
made  by  the  distillation  process,  and  the  arsenious  sulphide 
carefully  washed,  treated  with  carbon  bisulphide,  and 
weighed,  the  results  being— 

Pi  r  Cent. 

I I 

II 

average  0-713.  a  variation  of  0*012  grm.,  or  1  •  ti  per  cent. 

To  ascertain  if  the  whole  of  the  arsenic  is  expelled  in 
this  process,  a  solution  of  arsenious  acid  was  carefully  made 
up,  and  varying  quantities  added  to  the  distilling  flask,  with 
the    usual   quantity  of  the   j.urc-t  electro-deposited  copper. 
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from  which  it  was  impossibli    to  gel   a  weighable  quantity 
..f  aisenious  sulphide!     The  results  wore  as  follow  : — 


Arsenic 
introduced. 

Found. 

Exci  ss. 

1 

M  trims. 

Mgrms. 
1 

H^rms. 
0-! 

o 

23"69 

25-42 

2-S 

s 

4C-79 

• 

1-19 

which  roults  are  fairly  satisfactory  considering  the 
small  amounts  dealt  with  and  the  liability  to  error  in  using 
tared  filters.  It  may  be  noted  that  there  is  an  excess  in 
each  case,  which  may  he  accounted  for  in  n  measure  by  the 
fact  that  the  electro  deposited  copper  contained  arsenic. 
hut  not  in  weighable  quantity.  To  test  if  tbere  is  any  loss 
on  hoiling  the  sulphide  the  following  experiments  were 
carried  out.  A  carefully  prepared  solution  of  arsenious 
acid  in  hydrochloric  acid  was  made  and  various  quantities 
treated  with  sulphuretted  hydrogen,  filtered,  and  the  pre- 
cipitate washed  into  a  30-ounce  flask,  filled  up  with  pure 
water,  boiled,  and,  when  completely  dissolved  and  colour- 
less, titrated  with  ceutinormal  iodine  standardised  with  the 
arsenious  acid  solution.     The  following  are  the  results  : — 


Found. 

introduced. 

Msrms. 
374 

Mgrms. 
3-78 

Ml-itds. 
0*04  excess. 

7-  is 

7-86 

0-12  loss. 

18-81 

is -.-,7 

0-23      „ 

which  will  no  doubt  he  considered  conclusive.  Finally, 
the  arsenical  copper,  which  gave  0'713  per  cent,  arsenic 
by  distillation  and  weighing  the  sulphide,  was  again  de- 
termined by-  solution  and  titration  of  the  sulphide,  the 
figures  in  two  separate  analyses  being — 

q.1^1  } average  0-679  =  0-034  percent.  less. 

It  is  seen  that  the  result  by  iodine  method  in  this  case  is 
somewhat  lower,  but  this  hardly  detracts  from  the  value  of 
the  experiment,  for  it  is  invariably  found  with  impure 
coppers,  with  which  this  sample  must  he  classed,  that  there 
is  a  dark  insoluble  residue  left  on  boiling  the  sulphuretted 
hydrogen  precipitate. 

These  residues  have  been  tested  in  several  cases  and  have 
been  found  to  contain  antimony,  so  that  when  the  arsenious 
sulphide  is  weighed  this  antimony  precipitate  would  be 
included  and  appreciate  the  result. 

In  conclusion,  it  is  not  considered  that  sufficient  data  have 
been  given  to  claim  for  this  modification  any  superiority 
except  in  point  of  saving  time.  It  will  readily  be  seen, 
however,  that  if  the  weighing  of  filters  (in  itself  a  most 
laborious  task),  careful  washing  with  carbon  bisulphide,  and 
finally  weighing  several  times,  can  be  dispensed  with  in 
favour  of  boiling  the  precipitate  and  titrating,  hours  of  labour 
may  be  saved,  and  the  saving  will  be  in  direct  proportion  to 
the  number  of  estimations  on  hand. 

It  should  be  mentioned  that  the  freshly  precipitated 
sulphide  is  more  easily  dissolved  than  if  left  to  stand,  and 
that  it  is  quite  unnecessary  to  wash  the  precipitate  free 
from  hydrochloric  acid. 

MM.  Clermont  and  Fromrnel  state  that  the  minutest 
trace  of  this  acid  will  cause  a  loss,  but  this  is  certainly  not 
the  case.  In  addition  to  the  foregoing  experiments,  in 
which  no  washing  was  done,  a  special  test  was  made  to 
determine  this  point  by  boiling  a  precipitate  transferred 
from  the  filter-paper  without  washing  at  all  for  several 
hours  in  a  Wurtz  flask  connected  with  a  condenser.  The 
distillate  gave  no  trace  of  arsenious,  and  it  may  he  safely 
assumed  that  even  were  arsenious  chloride  formed  it  would 
he  instantly  decomposed  by  the  excess  of  water  present. 


Discission-. 

The  Chairman  said  Mr.  Flatten  seemed  to  have  hit  on 
one  of  those  apparently  simple  things  which  made  a  great 
difference  in  the  amount  of  labour  involved.  The  chemistry 
of  his  modification  would  be  patent  to  all. 

Mr.  Sutherland  said  he  had  to  use  the  process  of  dis- 
tillation by  means  of  ferric  chloride  very  frequently  in 
estimating  the  arsenic  in  commercial  copper,  and  he  had 
found  the  process  extremely  reliable.  He  had  not  found 
any  great  delay  involved  in  the  case  of  the  chloride  being 
titrated  direct  with  iodine  ;  he  always  found  the  results  very 
satisfactory.  The  sulphide  could  be  treated  with  nitric  acid 
and  titrated  with  uranium  acetate,  the  results  being  likewise 
accurate.  A  very  suitable  method  for  estimating  arsenic 
gravimetrically  had  been  suggested  to  him  some  years  ago 
by  Mr.  Blouut,  viz.,  dissolving  the  sulphide  in  ammonia, 
evaporating  down,  and  then  weighing.  He  had  himself  used 
this  method  frequently,  and  found  the  results  came  out  very 
accurately.  He  should  like  to  ask  Mr.  Platten  if  he  had 
compared  the  results  of  these  processes  with  those  he  hail 
obtained  in  the  one  he  had  now  described. 

Mr.  PtATTEN  said  the  only  objection  he  could  see  to  the 
ammonia  process  was  that  ammonia  dissolved  appreciable 
traces  of  sulphur  ;  and  very  frequently  sulphide  of  arsenic, 
from  some  cause  or  other  (as  a  rule  impurities  in  the  ferric 
chloride  or  perhaps  in  the  acid),  when  precipitated,  was  con- 
taminated with  sulphur,  which  would  be  dissolved  in  the 
ammonia,  and  so  increase  the  result. 


THE  TREATMENT  OF  GOLD  ORE  AT  THE 
WITWATERSRAXDT  (TRANSVAAL)  GOLD- 
FIELDS. 

BY   HENRY    DK    MOSENTHAL,    P.I.O.,    r.C.S. 

I  have  lately  returned  from  the  Transvaal,  where  I  spent 
some  mouths.  Whilst  there  I  visited  a  number  of  mines, 
and,  thanks  to  some  of  the  leading  mining  engineers  and 
chemists,  who  gave  me,  in  the  kindest  manner  possible,  the 
information  I  sought  for,  I  was  able  to  investigate  the 
methods  employed  for  the  winning  and  recovery  of  gold  in 
the  Witwatersrandt  district. 

As  I  have  been  unable  to  find  any  recorded  general 
account  of  the  methods  employed,  and  the  difficulties  to 
be  overcome,  I  have  ventured  to  think  that  a  description  of 
my  experiences  and  observations  may  not  be  without 
interest  to  the  members  of  the  Society. 

I  wish  to  record  here  my  thanks  to  Mr.  Henueu 
Jennings,  one  of  the  leading  mining  experts,  who  showed 
me  some  of  the  plant  recently  erected  under  his  superin- 
tendence ;  to  Mr.  William  Bettel,  the  senior  chemist  at 
the  well-known  Robinson  mine,  who  gave  me  the  benefit 
of  his  experience,  and  devoted  considerable  time  to 
preparing  notes  for  my  guidance  and  samples  for  my 
collection  ;  and  to  Mr.  Charles  Butters,  who  kindly  allowed 
me  to  visit  the  works  of  the  Central  Ore  Reduction 
Company. 

I  do  not  presume  to  discuss  the  merits  of  the  various 
methods  employed  ;  my  object  is  rather  to  give  an  account 
of  what  I  saw,  and  record  the  information  I  have  been 
able  to  gather. 

Johannesburg,  the  great  centre  of  the  gold  -  mining 
industry,  is  a  town  of  some  30,000  white  inhabitants,  and 
on  seeing  it  no  one  would  believe  that  it  is  but  six  years 
old.  There  are  mines  on  the  very  outskirts  of  the  town, 
and  on  both  sides  they  extend,  mostly  in  single  file,  along 
the  main  reef.  Their  appearance  is  very  similar.  A  head- 
gear and  hauling  machinery,  situate  sometimes  at  a 
distance  from,  sometimes  in  close  proximity  to  the  mill ; 
cyanide  works,  erected,  or  in  course  of  erection,  near  the 
mill ;  dams  or  reservoirs  in  which   the  rain-water,  and  the 
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pumped  .uii  i.i  the  mine,  is  collected;    and  settling- 
.Ijii.  tilings  and  slimes,  axe  what  yon  see  every  where. 

Tin-  general  impression  is  certainly  moat  r-triking. 
Vboul  SO  mines  (including  tin-  deep  levels),  one  next  to 
the  other,  the  majority  having  extensive  machinery  and 
plant,  mosl  of  which  has  been  brought  there  by  ox-waggon 
before  the  railwaj  line  was  made.  A  gigantic  industry 
sprang  up  in  a  wilderness  nearly  1,000  miles  from  the 
principal  si  aport.  The  difficulties  that  had  to  bo  overoome 
were  nnmbi 

The  railwaj  has  .1  greater  facilities,  but  still 

labour   is  very  dear,   and   the    price   of    all   coininodith -s 

rri:  rding  to  recent  statistics  published 

by  the  Johannesburg  Chamber  of  Mines,  3,200  white  and 

,000  coloured  workmen  were  employed  at  the  mines  at 

. .  s  averaging   16s.  to  18s.  :i  day  for  the  former,  and  2s. 

.  a  day  for  the  latter. 
These    remarkable  goldfields   are    situated   on    a    high 
plateau   at   one   of   the   highest    points   of   South   Africa, 
which  entire  country  rises  terrace-like  from  the  sea.     The 
i  bearing   district    has   the    shape   of   a    shallow   basin 
bordered   to  the  north  by  a  sandstone  ridge,  which  forms 
the  watershed  between  the  Orange  River,  which  (lows  into 
the  Atlantic  and  the  Limpopo  River,  which  flows  into  the 
In  ban  t  Icean  ;  and  to  the  south  by  hills  of  Trap  Rock.     A 
large  number  of  reef-groups  have  been  found  in  that  area, 
the  chief  group  being  the   so-called  main  reef  series,  which 
includes    the    north    reef,    main    reef,   main    reef   leader, 
middle  reef,  and  the  south  reef ;  which,  together,  cover  an 
extent  of  nearly  40   miles   from  east  to  west:   the  other 
ips   of  reefs   being   found   chiefly  to  the  south,   and 
dlel  to  it. 
Johannesburg  is  situated  close  to  the  main  reef,  4.7  Tu 
the  level  of  the  sea.  whilst  other  points  on  the 
main  reef  attain  an  elevation  of  5,500  feet.     The  whole  area 
pie.l    by    the   mines    of  the  Witwatersrandt   district  is 
,'(  London,  including  the  suburban  districts. 
Within    this  area    coal    has    been    discovered,  and  in  a 
atry  like  the   Transvaal,  where  wood  is  scarce,  this  dis- 
covery of  coal  has  alone  made   it  possible  to  develop  the 
gold  industry  in  so  marvellous  a  manner. 

The  coal   has   about  60  per  cent,  of  the  caloric  value  of 

;  :sh  coal,  and  was  selling  in  December   last    at  22s.  per 

ton.   delivered  at  the  gold  mines.       The   price  would  be 

lower   were  it  not  that  the  railway  company  will   not  carry 

■coal   in  bulk.     A  sack,  which   contains    2  ewt.,  lasts  only 

three  journeys,  and  costs  9d.  at   Johannesburg  ;  so  that  the 

compulsory   use  of   sacks    increases   the    cost   of   coal    by 

.  per  ton. 

This  local  coal,  in  consequence  of  the  large  percentage 

of  ash,  makes  very  inferior  coke,  so  that  it   cannot  be  used 

for   assaying   or    refining.      For   these    purposes    English 

coke  must  be  used,  which  was  selling  at  14/.  per  ton. 

As  to  the  occurrence  of  gold,  some  believe  that  this  flat 
basin  was  once  a  lake,  and  that  the  gold  was  deposited 
there.  Of  course  this  is  in  dispute,  and  numberless  other 
theories  have  been  started. 

I  may  mention  here  that  a  large  section  of  the  Boers — 
and  I  understand  that  Mr.  Christian  Joubert.  the  Minister 
of  Mines,  is  of  the  number — firmly  believe  that  there  was 
no  gold  in  the  ground  as  long  as  the  country  was  under 
British  rule,  but  that  after  the  successful  war  of  indepen- 
dence God  placed  the  gold  into  the  earth  to  reward  His 
faithful  people. 

The  formation  is  so  different  from  that  in  which  gold  is 
known  to  occur  in  other  parts  of  the  world  that  geologists 
and  mining  experts  would  not  believe  at  first  that  the  gold 
would  hold  out  to  any  depth.  It  does  not  occur  in  quartz, 
but  in  a  conglomerate  or  pudding  stone,  which  is  locally 
termed  "  banket/'  this  being  the  Dutch  name  for  the  sweet- 
meat we  call  "  almond  rock."  The  banket  consists  of 
pebbles  held  together  by  a  silicious  cement,  which  contains 
stals  of  iron  pyrites.  Above  the  permanent  water-line 
the  pyrites  in  the  banket  cement  has  become  oxidised 
through  the  action  of  air  and  water. 

Thus   the   rock  is  more  oxidised  at  the  surface  and  less 
-  you  descend  :  the  greater  the   depth  the  more  pyritic 
the  rock. 


I!"   oxidised  rook,  which  i Ining  lai  termed 

"free  milling"  ore,  a-  against  pyritic  01  "rcfractorj 
i-  very  h  iablo. 

The  gold,  which  is  so  in,.-  as  to  1,. 
with  considerable  magnification,  occurs  almost  exclusively 
in  the  cement  which  holds  the  pi  timet 

it  has  been  found  in  the  pebbles  themselves,  bat  then  only 
in  cracks  in  the  quartz. 

In  the  pyritic  ore  the  gold   i-    finely  distributed  among 
the  iron  pyrites. 

I   possi  S8    i   number  of  thin  seol  ired   for  the 

microscope,  both  of  the  oxidised  and  the  pyritic  rock,  two 
of  which  are  represented  in  the  annexed  microphotographs. 
The  quart/  pebbles  polarise  in  the  well-known  manner, 
whilst  the  cement  which  holds  them  together,  being  amor- 
phous, does    not.      In    the   pyritic   ore    the    crystals  of   iron 

pyrit.  mhedded   in  th iment.    The  cement 

consists  chiefly  of  finely-divided  particles  of  amorphous 
silica.  An  analysis  of  the  oxidised  cement  showed  it  to 
consist  of: — 



Oxide, if  iron  pes 

Mater  

Lime Ti 

Magnesia  „ 

Alumina 


1  have  some  particles  of  gold  extracted  from  rich  pyritic 
ore  by  means  of  nitric  acid,  and  I  have  examined  this  gold 
microscopically.  I  find  that  it  consists  of  very  tine  lamina: 
or  specks.  When  viewed  with  transmitted  light  some  of 
these  lamina;  show  the  well-known  green' colour  of  trans- 
lucent gold  leaf,  only  darker,  due  possibly  to  the  presence 
of  silver,  which  may  also  account  for  some  appearing  hliii-h  : 
some,  again,  are  of  a  bright  red,  which  has  been  observed 
to  be  frequently  the  colour  of  finely-divided  gold  ;  the  tints 
vary  considerably.  Viewed  with  reflected  light  they  nearly- 
all  appear  yellow,  orange,  or  red, and  have  a  metallic  lustre. 
Some  of  the  specks  show  crystalline  structure,  but  in  most 
I  have  been  unable  to  detect  any  trace  of  crystallisation. 

Some  of  the  gold  is  associated  with  sulphides  of  the  base 
metals,  and  these  auriferous  sulphides  are  spoken  of  as 
sulphurets. 

The  fine   distribution  of  the  gold  and  the    presen 
sulphurets  are  generally  held  to  account  for  the  difficulties 
which  have  been  encountered  in  the  extraction,  and  I  shall 
have  to  refer  to  this  as  we  review  the  various  proce--   - 

The  reef,  which  consists  of  banket,  as  I  have  said,  is 
bordered  by  a  kind  of  sandstone,  the  hanging  wall  and 
foot-wall  being  the  same  all  through  the  main  reef.  Some 
of  the  other  reefs  have  a  more  shaley  foot-wall,  and  in  s 
mines  the  foot-wall  and  hanging  wall,  are  quartzose  sand- 
stone. 

None  of  the  mines  at  present  worked  are  deep,  most  of 
the  workings  being  about  300  or  400  feet  below  the  surface. 
In  the  so-called  deep  level  mines  recently  te-tcd — with  the 
exception  of  the  Randt  Victoria  Deep  Level,  which  has  a 
borehole  2,400  feet  deep— the  reef  has  been  struck  at  less 
than  1 ,500  feet. 

The  reef  in  some  of  the  mines  which  have  been  worked 
hitherto  descending  at  an  angle  of  about  45°,  it  was  thought 
that  deep  borings  further  on  would  strike  the  reef  again. 
This  a-ssumption  proving  correct  a  large  number  of  deep- 
level  workings  are  now  being  opened  up.  The  reports  of 
competent  mining  experts  go  to  show  that  in  these  deep 
levels  the  reef  continues  of  the  same  nature  as  above,  and 
bears  about  the  same  average  quantity  of  gold.  Shafts 
have  been  sunk  in  several  of  these  deep  level  mines  and 
large  batteries  are  to  be  erected  to  treat  the  ore. 

1  shall  not  enter  into  a  description  of  the  underground 
working,  my  object  being  to  describe  what  is  done  with  the 
ore  after  it  has  been  obtained  and  drawn  up  out  of  the  mine 
ing  haoling-gear  to  the  top  of  the  I 
"  If  the  stonebreaker  is  in  the  mill  the  ore  is  at  once  taken 
there,  but  in  most  cases  the  stone-breaker  is  placed  in  the 
head-gear,  and  this  is  naturally  more  economical  in  a  flat 
country. 


:• 
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Section  of  oxidised  banket  x  50  photographed  with  transmitted  light, 


Tl  e  same  section  ot  oxidised  banket  ■  50  photographed  wiili  lefltcted  lipM. 
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ion  of  pyritic  banket  >•  SO  photographed  with  transmitted  light. 


The  same  section  or  pyritic  banket  x  ;*.  photographed  with  reflected  lifl.t. 
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In  nio*t  of  tin'  mines  which  have  been  more  recently       head-gear  contains  a  Gates  or  comet  crusher,  and  a  sorting 
started,  or  which  hawbeen  supplied  with  new  plant,  the       floor  as  here  shown. 


When  the  ore  reaches  the  top  of  the  head-gear  the  skiji    |    this  is   done  automatically— and  the  ore  falls  on  to  the 
in  which  it  is  contained  is  tilted — in  the  more  recent  plants    '    sorting  floor. 
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i  in  tin-  sorting  floor  the  ore  ii  Bprinkled  with  water, 
winch  rcndi  r,  ii  easier  t.>  distinguish  tli.-  country  rock  from 

riferous  banket,  and  the  former  in  as  far  as  | ibte 

thrown  oul  b\  hand,  the  lattor  being  thrown  into  the  crusher. 

Tli.  Gates  or  comet  crusher,  now  greatly  in  favour  on  the 
Bandt,  .-..n^isi-  .  .1  a  Bpindle  which  oscillates  eocentrically, 

\  description  and  drawing  of  this  crusher  will  bo  found 
In  Eissler's  "  Mi  tallurgy  ol  ( ..-'  ! 

M..-i  "i  tli.-  machinery  in  the  mills  and  head-gear  at  the 
I Y.in-v.i.il  mines  have  been  supplied  by  the  San.lM-n.it 
Foundry  Company,  and  by  the  well  known  firm  of  I  raser 
and  ( 'halm,  rs. 

The  diagram  at  the  bottn i   previous  page  Bhows  :i 

plan  "I'  a  "I'll  with  Grizsley  B,  and  tli.-  rook-breaker  < '  within 
tin-  building.  It  is  t..  this  drawing  that  the  capital  letters  in 
tin-  text  refer. 

In  tho  mines  which  have  not  got  the  new  plant  above 
described  tin-  well-known  Blake  stone  breaker  is  used  together 
with  the  Grizzley,  which  consists  of  iron  bars  placed  2  inches 
apart,  bo  that  tin-  small  pieces  fall  straight  into  tin-  ore  bin 
and  not  into  the  crusher.  This  Grizzley  and  Blake  crusher 
are  more  frequently  to  be  found  in  the  head-gears  than  in 
the  mill  itself,  us  above  mentioned. 

From  the  ore  bins  in  the  head-gear  the  crushed  ore  is 
brought  to  the  ore  bins  in  the  mill,  and  passes  into  the 
automatic  feeders  K.  ami  thence  gradually  into  the  mortar 
F.  The  mortar  is  that  portion  of  the  mill  which  contains 
the  Btamp8.      Five  stamps  act  in  ore  mortar. 

A  mortar  of  the  more  recent  kind  with  internal  amalga- 
mation plates  is  here  shown: — 


.  stem  (wrought  iron),    h  Head  (cast  steel),    e  Shoe  (forged steel). 

st        .      Ste<  ■  liner,   /Mortar  f.-..- 
ff  Oopper  plate  for  internal  amalgamator,    ft  Ore  feed,    j  Screen. 

Drop  of  stamp  at  j  =  i*  in. 

Some  mortars  have  the  inside  amalgamation  plates  placed 
somewhat  higher  up  than  shown  in  the  drawing,  because 
they  are  then  l.-ss  liable  to  be  damaged  by  the  strain  of  the 
falling  stamp. 


re  i-  kepi  ■■■■  aslant  supplj  of  ■-.  in  i      I 

■  opper  pi .-  I  with  mercury  in  the  same  waj 

as  the  external  ]  G,  of   which  we  shall  have 

'"  si"  ■■'■     pri  -.  lltlj  .  :..-.!    into    the  mortar. 

ill.-  quantitj    ..i   mercury   thus  dropped    in   i-   regu 
according  t<>  the  appearance  "i   the  mercury  on  the  apron, 

which  iiiiim  never  be !•.••  fluid. 

This  mercury  nbinea  (am  of  the 

gold,  ami  some  of  the  gold  i-  .-aught  on  the  internal  amal- 
gamating plates.     The  orushed  me  or   pulp  ami    son 
this    internally-formed   amalgam,   as   well   a-    the   .-■-. 

ary,  i-  discharged  through  the  screen  which  i*  ii x . . l  in 

the  in. m   portion  of  the  mortar.     The  Btamps  weigh  from 

to   1,200  lb.    each  th.-  heavier  ones  being  the  more 

tee,  nt.      They  are  raised    by  .  al    -  and  allowed  tO  drop.      In 

most  of  the  mills  the  stamps  drop  on  an  average  92  times  in 
a  minute.    The:  imp  crushes  A  to  5  tons  in 

the  2  1  hours  when  a  900-mesh  Bcreen 
the  s.piare  inch   or  30  to  the  linear  inch).     S.,me  mill 

somewhat  finer  -cr.-ens,  but  in  i 
900-mesh  screens  are  used.  In  December  1898  ii. 
for  52  mills  with  a  total  of  2,175  Btamps  wai 

"imp  head  per  diem.  The  quantity  discharged  is  fairly 
even  and  the  pulp  flows  in  a  thin  film  over  th.-  aim.:. 
plates  G  which  form  the  apron,  and  here  a  considerable 
portion  of  the  gold  is  caught.  As  the  dies  wear  a  chuck- 
block  of  a  less  height  is  put  underneath  the  screen  in  order 
to  regulate  the  discharge. 

The  photographic  i  iew  on  next  page  shows  the  new  battery 
of  the  Bobinson  Company.     The  screen  has  been  renm 
from  the  mortar  to  the  right,  so  that  the  heads  of  the  -I 
with  the  shoes  and  dies  .-an  be  seen. 

The  amalgam  plates  an-  made  of  very  porous  copper, 
which  is  thoroughly  cleaned  and  then  coated  with  mercury, 
which  forms  on  the  lower  surface  an  amalgam  with  the 
copper.  The  mercury  must  not  form  drops,  and  the  upper 
surface  must  be  kept  bright.  Some  use  a  little  potassium 
cyanide  solution  for  preparing  the  plate  before  the  mercury 
is  put  on  it.  The  gold  being  heavy  tills  on  to  the  mercury, 
as  also  does  the  amalgam  which  has  been  formed  iu  the 
mortar  ami  is  there  retained.  It  has  been  the  experience  of 
amalgamators  that  the  coarser  and  purer  the  gold  the  more 
remains  on  the  plates.  It  has  also  been  found  that  the 
chief  amalgamation  takes  place  on  the  plates  within  the 
mortar,  and  on  the  first  :(  feet  of  the  apron-,  which  are 
usually  0  feet  wide  by  12  feet  long.  The  surface  of  the 
mercury  has  to  be  kept  clean,  as  above  observed,  otherwise 
the  gold  will  not  amalgamate.  The  incline  given  to  the 
plate,  which  determines,  of  course,  the  velocity  of  the  How  .  i 
water,  is  also  a  question  which  is  ascertained  by  experience. 
If  the  plate  is  not  sufficiently  inclined  a  great  deal  of  sand 
and  other  impurities  collect  thereon,  whilst  if  it  is  too 
much  inclined  the  water  carries  away  too  much  gold.  In 
some  mills,  as  many  as  three  plates  are  placed  the  one 
after  the  other  in  cascade  fashion,  as  it  was  thought  that 
the  drop  from  the  one  to  the  other  rendered  it  possible  to 
collect  more  gold,  but  single  plates  have  found  more  favour, 
and  some  of  the  mills  that  formerly  had  three  plates  have 
now  only  one.  With  very  fine  gold  the  quantity  carried 
away  by  the  water  is  naturally  greater.  Iu  fact  we  shall 
see  that  the  degree  to  which  the  gold  in  finely-divided 
particles  will  remain  in  suspension  in  water  is  most 
remarkable. 

This  "  float  gold,"  as  it  is  termed,  and  the  sulphurets,  do 
not  amalgamate  on  the  plates,  neither  does  the  gold  which 
is  held  between  the  particles  of  iron  pyrites. 

I  am  informed  that  in  most  of  the  mines  in  the  United 
Suites,  Venezuela,  and  Australia,  the  gold  is  comparatively 
coarse  and  pure,  and  about  7'>  per  cent.,  in  some  cases  e\en 
80  per  cent.,  thereof  is  caught  on  the  plates.  At  the  Wit- 
watersrandt,  however,  only  about  .i.">  per  cent,  to  60  per 
cent.,  and  frequently  less,  remains  on  the  plat.  -.  I  have  also 
been  told  of  some  few  mines  in  other  parts  of  the  world 
where  the  yield  on  the  plates  was  less  -till,  but  60  percent, 
is  generally   considered  a   very  low    percent  dly 

for  ores  averaging  under  one  ounce  to  the  ton. 

I  understand  that  in  some  mines  in  other  eountrie-  the 
plates   are   continually  cleaned   by  means  of  india-rubber 
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-  without  stopping  the  mill.  Ou  the  YVitwatersrandt 
aps  have  to  he  stopped  for  cleaning  the  mercury, 
which  i-  done  twice  a  day. 

V  i  lever  amalgamator,  who  understands  how  to  prepare 
and  attend  to  the  plates,  aud  how  to  subsequently  treat  the 
amalgam  properly,  is  a  man  much  sought  after. 

The  quantity  of  mercury  lost  depends  to  some  extent  on 
the  care  bestowed  on  the  treatment,  hut  chiefly  on  the 
nature  of  the  ore.  With  heavily  sulphuretted  ores  the  loss 
is  much  higher  than  with  ordinary  quartz. 

Tims,  with  pyritic  banket,  in  spite  of  all  care,  the  loss 
iA'  mercury  is  high,  it  being  about  three-quarters  of  an  ounce 
to  the  ton  of  ore  treated,  whilst  1  understand  that  in 
California  the  loss  of  quicksilver  is  reckoned  at  lib.  to 
32  tons  of  ore  crushed,  or  half  an  ounce  per  ton. 


A  small  part  of  the  loss  is  usually  accounted  for  by 
carelessness,  and  there  is  always  some  loss  in  the  herein- 
after described  cleaning  aud  retorting  of  the  amalgam  ;  but 
the  larger  portion  of  the  loss  is  usually  attributed  to  the 
so-called  "  flouring  "  of  the  mercury  on  the  plates,  which 
causes  some  of  it  to  be  carried  away  by  the  flowing  water. 

As  most  of  the  mines  on  the  Kandt  are  milling  highly 
pyritic  banket,  the  loss  on  an  average  seems  to  be  very  close 
to  an  ounce  a  ton.  The  total  amount  of  ore  crushed  in  1893 
was,  in  round  figures,  2,200,000  tons,  which  represent 
approximately  a  loss  of  140,000  lb.  of  mercury.  The 
mercury  is  sold  in  iron  bottles  containing  from  72  lb.  to  75  lb., 
aud  these  bottles  are  sent  out  to  South  Africa.  The  present 
price  is  5/.  10s.  per  bottle,  so  that  the  annual  consumption 
of  mercury  ou   the  Kandt  can  now  be  put  down  at  about 


I  ■-.,         mi:  JOl  RNAL  OF  THE  SOCIETY   OF  CHEMICAL   ism  STRY. 


9,iii>ii  buttles  of  n  value  of  11,000/.,  without  taking  into 
H  the  mercury  required  for  starting  new  mills. 

The  mi  which  has  formed  on  the   pi 

coil. vti.l  and  cleaned  in  a  specially  designed  clean-up  pan, 

ound  in  iron  hand-pans  with  iron  bills,  and  bi 
times  in  rei  rels. 

The  degree  to  which  this  grinding  operation  i-  oarried 
out  is  n  matter  which  requires  experience. 

W'lu'ii  sufficiently  ground,  the  amalgam  is  flooded,  thai 
is  to  say,  it  is  thrown  into  a  qu  unity  of  meroury,  in  which 
it  parti)  dissolves  and  partly  falls  to  the  bottom,  whilst 
ill-  main  <ui  the  lop  and  are  skimmed  off. 

These   impurities    are  collected    and    mixed    with   the 
abates,  of  which  we  shall  have  to  speak  presently. 

1  have  examined  some  of  these  impurities  and  find  that 
they  consist   mostly  of  particles  of  pyrites  ami  particli 
■Uiciotts  matter,  both  crystalline  and  amorphous. 

The  cleansed  amalgam, with  the  :    mercury.is 

placed  in  n  press,  the  lower  portion  of  which  consists  of  a 
perforated  plate,  covered  with  filtering  cloth,  made  of  twill, 
such  as  is  commonly  osed  in  filter-presses,  and  the  excess 
of    mercury    is     pressed    off.    The    dry   hard    amalgam, 


which  has  n  si;  ■  retort, 

which  ends  in  a  tube  surrounded  b)  water, 

Heat  i     ippl     l  (rradually  t 
the    i 

'Iiim:  I  ig  condensed   and  rccovorcd,  whilst 

the  gol  I  i  in  tius  behind  in  the  i  ii  then 

melted  in  a  largo  plumbago  i  vith  a  small  quantity 

of  flux,  and  the  impuri  1  niT.     The  pot,  with 

its  contents,  i-  then  lifted  up,  and  the  gold  i-  poured  into 
.'i-i  i  on  moulds  to  foi m  ingi  ach. 

ild  varies  from  BOO  to  830  per  mille  in  fit 
imc  silver  and  a  prop 

The  "  pulp,"  a~  it  runs   off  ' 
ducted  in  most  mills  thi  len  gutters  or  sluic  -II..  in 

In  some  cases  blankets  arc  used,  and  some 
mills  have  Scoulcr  tables,  but  in  most  nets, 

I   .1 .  arc   used,   and   this   latter  class   of   ■  >r    i- 

becoming  more  and  mi  "It. 

In  all  these  mechanical  devic  same, 

viz.,  tn  separate  by  gravity  the  heavier  particles  from  the 
lighter. 


The  Frue  vanner  consists  of  an  endless  inclined  rubber 
belt  of  4  feel  wide  by  1-  feet  long,  supported  by  rollers  and 
bordered  on  the  sides  by  rubber  flanges.  The  belt  travels 
up  the  incline  and  around  a  lower  drum,  which  dips  into  a 
water  tank  where  the  mineral  is  collected.  In  addition  to 
the  travel  of  the  belt,  the  latter  receives  a  steady  shaking 
or  settling  motion  from  a  crank  shaft  along  one  side,  the 
shake  being  at  right  angles  to  the  inclination  and  travel  of 
the  belt.  Over  this  belt  there  is  a  distributor,  the  lower 
part  of  which  is  formed  by  a  copper  plate  which  is  coated 
with  mercury.  The  pulp  enters  from  above  through  a 
3-foot  aperture  in  the  distributor,  and  some  of  the  free  gold 
which  has  escaped  amalgamation  is  here  caught  by  amalga- 
mation with  mercury.  This  amalgam  is  collected  and  added 
to  that  taken  from  the  inside  plates  and  the  apron  of  the 
batteries. 

The  rapid  shaking  motion  of  the  vanner  keeps  the  lighter 
portion  of  the  pulp  in  suspension  in  the  flowing  water,  the 
heal  ;er  portion,  consisting  largely  of  auriferous  iron  pyrites, 
adheres  to  the  india-rubber,  and  is  brought  forward  and 
washed  off  as  the  belt  passes  round  into  the  water  tank 
below,  where  the  concentrates  are  collected.  Water  emanat- 
ing from  a  row  of  small  spouts  washes  back  the  lighter  sands 
and  particles  which  flow  over  the  belt  in  the  direction  of 
the  incline,  therefore  in  the  opposite  direction  to  that  taken 
by  the  concentrates,  and  they  are  conveyed  through  wooden 
sluices  into  the  settling-dams.  This  pulp  which  flows  off 
still  represents  the  almost  entire  bulk  of  the  ore  crushed. 
The  concentrates  collected  amount  on  an  average  to  some- 
what less  than  3  per  cent,  of  the  total  weight  of  ore  crushed, 
and  I  understand  that  in  other  parts  of  the  world  where 
pyritic  ore  is  treated  the  percentage  of  concentrates 
collected  is  about  the  same. 

There  is  a  considerable  amount  of  discussion  as  to  the 
importance  of  having  the  best  mode  of  concentration.  Most 
of  the  experts  on  the  Randt  consider  careful  concentration 
of  the  greatest  importance,  and  the  Chamber  of  Mines  of 
Johannesburg   decided   to  offer  a  prize — I  believe  it   was 


3,000/. — for  the  best  concentrator.  Some,  again,  consider 
concentration  superfluous,  and  in  some  mines  it  is  dispensed 
with,  the  pulp  being  treated  differently,  as  I  shall  mention 
further  on. 

Most  mines  concentrate,  and  the  Frue  vanner  system  is 
the  one  at  present  most  in  favour. 

The  concentrates  ar<-  very  rich  in  gold,  containing  from 
.".  to  8  o/..  to  the  ton.  They  are  roasted  and  treated  by 
chlorination. 

Most  of  the  mines  sell  their  concentrates  to  one  of  the 
two  chlorination  works  at  the  Randt,  viz.,  the  Robinson 
Company  or  the  Kandt  Central  lire  Redaction  Company. 
Mr.  Charles  Butters  designed  both  these  works,  started  the 
former,  and  is  now  managing  the  latter,  so  that  the  methods 
employed  are  practically  the  same  in  both. 

The  mines  sell  their  concentrates  at  90  per  cent,  of  the 
assay  value,  less  41.  per  ton  for  treatment. 

In  treating  concentrates  by  chlorination  9j  per  cent,  of  the 
gold  is  extracted,  and  in  addition  to  this  differenci-  between 
90  per  cent,  of  the  assay  and  the  actual  extraction  then  is 
a  profit  on  the  4/.  for  treatment.  What  the  chlorination 
treatment  actually  costs  in  the  Transvaal  it  is  difficult  to  say, 
as  a  uood  deal  must  depend  upon  the  manner  in  which  the 
general  expenses  are  calculated,  but  I  have  heard  the  figure 
of  3/.  mentioned  as  the  average  cost.  Of  course  it  would 
not  be  possible  to  treat  any  but  rich  material  by  this  method, 
which  requires  nearly  an  ounce  of  gold  per  ton  to  cover  the 
cost. 

The  concentrates   are  placed  in   reverberatory  fui 
with  abundant  admission  of  air.     The  consumption  of  fuel 
to   effect  the   roasting  is  60  per  cent,  of  the  weight  of  the 
concentrates.  . 

It  must  be  borne  in  mind  that,  as  stated  already,  this 
would  mean  about  3.".  per  cent,  were  English  coal  used,  as 
the  Transvaal  coal  makes  so  much  more  ash. 

The  percentage  of  iron  pyrites  i  1.  -  '  ">  ,Dl'  con" 
centrates  varies  considerably,  but  is  seldom  more  than 
:?.->    per    cent,    or   to    per  cent.,   so   that    the    concentrate 
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contain  more  thau  20  per  cent,  to  25  per  cent,  of 
sulphur.  I  have,  however,  known  of  samples  to  r'.m  as  high 
:is  io  per  cent,  of  sulphur. 

The  purpo.-e  of  thus  roasting  the  concentrates  is  to  drive 

off  the  sulphur   and  any  arsenic  which  may  be  present,  to 

the   iron  pyrites  to  ferric   oxide  (red  oxide  of  iron 

.  to   disintegrate    the    dense    cubic   crystals   of   the 

pyrites,  and  to  oxidise  the  other  base  metals. 

At  the  Robinson  mine  common  salt  is.  towards  the  close 
of  the  operation,  thrown  into  the  furnace  to  assist  the 
oxidation  and  produce  a  preliminary  chlorination.  I  under- 
stand that  at  the  Randt  Central  Ore  Reduction  Company's 
Works  this  is  dispensed  with.  Whether  salt  be  used  or 
not  depends  upon  the  temperature  of  the  "  roast "  and  the 
air  supply. 

In  addition  to  the  reverberatory  furnaces,  finishing  hearths 
are  used,  as  it  is  of  the  greatest  importance  to  roast  the  ore 
dead,   the  smallest   percentage   of    sulphur   affecting  the 


extraction  considerably  ;  J  per  cent,  of  free  sulphur  would 
make  a  difference  of  15  to  20  per  cent,  in  the  i  ield.  I  am 
told  that  a  bad  roast  can  never  be  cured. 

During  the  roasting  dust  accumulates  in  the  flue  boxes, 
and  as  this  contains  gold,  sometimes  in  considerable 
quantities,  the  flues  are  periodically  cleaned  and  the  flue 
dust  mixed  into  the  next  charge  of  concentrates. 

The  roasted  concentrates  are  moistened.  They  ought 
only  to  contain  6  per  cent,  of  moisture,  but  as  a  rule  the 
moisture  varies,  according  to  the  condition  of  the  atmosphere, 
between  8  and  12  per  cent. 

Chlorine  gas  has  no  effect  on  the  dry  material ;  any  excess 
above  6  per  cent,  of  moisture  is  found  to  cause  a  waste  of 
chlorine. 

The  roasted  and  moistened  concentrates  are  placed  in 
large  wooden  vats,  termed  chlorination  vats,  the  bottom 
of  which  is  fitted  with  a  filter  made  of  brick,  pebbles,  and 
sand. 
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These  vats  are  closed  with  a  lid  rendered  gas-tight  by  a 
water  lute.  Chlorine  gas  is  introduced  from  below  and 
allowed  to  act  from  18  to  36  hours. 

The  chlorine  used  is  produced  at  the  works  in  lead-lined 
steam  jacketed  generators,  in  which  dilute  sulphuric  acid, 
salt,  and  manganese  dioxide  are  mixed  ;  the  chlorine  thus 
produced  contains  about  6  per  cent,  of  HC1. 

When  it  is  judged  that  the  gas  has  been  in  contact  with 
the  ore  loDg  enough  to  convert  all  the  gold  into  the  chloride  — 
18  to  36  hours — water,  preferably  warm,  is  introduced,  and 
the  chlorine  gas  is  allowed  to  pass  into  another  vessel.  The 
auric  chloride,  being  soluble  in  water,  enters  into  solution 
and  is  washed,  or,  to  use  the  technical  term,  "  leached  " 
out. 

The  solution  is  run  into  tanks  (marked  on  the  drawing  as 
"  precipitating  tanks  ").  This  solution  contains,  of  course, 
the  chloride  of  gold  and  small  quantities  of  chloride  of 
silver;  this  latter  salt  being  but  slightly  soluble  in  water  in 
the  presence  of  other  chlorides,  most  of  it  remains  in  the 
r>  sidne.  In  addition  to  this,  we  find  in  the  solution  copper, 
cobalt,  alumina,  lead,  traces  of  iron,  traces  of  arsenic,  traces 
of  lime,  and,  when  salt  is  used,  sulphate  of  soda. 

The  ore  having  been  washed  or  leached  several  times  is 
dug  out  and  thrown  away.  These  residues  contain  only 
2  or  3  dwts.  of  gold  to  the  ton. 

The  chlorination  liquor  contains,  besides  the  above 
impurities,  a  good  deal  of  excess  chlorine  and  a  consider- 
able quantity  of  oxide  of  iron  and  silica,  which  escape 
through  the  filter  into  the  solution. 

.Sulphuric  acid  is  added  to  keep  the  basic  salts  in  solution, 
and  then  ferrous  sulphate  (FeSO,)  is  added. 

This  ferrous  sulphate  is  made  at  the  works.  At  the 
Robinson  mine  it  is  made  in  a  most  peculiar  but  evidently 
very    practical    manner.       The     sulphuric    acid    has,    until 


recently,  been  obtained  from  Europe  in  iron  drums,  which 
are  perfectly  valueless.  Water  is  poured  into  a  vat,  then 
sulphuric  acid  is  added,  and  the  iron  drums  are  thrown  in 
and  allowed  to  dissolve. 

The  ferrous  sulphate  thus  obtained  is,  together  with  the 
excess  of  dilute  sulphuric  acid,  run  into  the  chlorination 
liquor. 

I  may  here  mention  that  for  some  time  past  sulphuric 
acid  works  have  been  erected  in  the  Transvaal  about  15 
miles  from  Johannesburg,  but  the  consumption  is  compara- 
tively small,  amounting  to  500  tons  per  annum  at  the 
utmost,  and  hence  a  high  price  has  to  be  charged,  especially 
as  the  cost  of  labour  and  of  all  imported  articles  is  very 
high.     (Xitrate  of  soda,  24/.  per  ton.) 

The  cost  of  imported  sulphuric  acid  was  about  25/.  per 
ton  laid  down  at  Johannesburg.  Now  there  is  a  heavy  duty 
on  it  so  as  to  protect  the  Transvaal  Sulphuric  Acid  Factory, 
which  sells  chamber  acid  at  20/.  per  ton.  (They  have  no 
concentration  plant.) 

The  action  of  the  ferrous  sulphate  upon  the  dichloride  of 
gold  is  explained  by  the  equation — 

2AuCl3  +  6FeS04  =  An,  +  FeoCl6  +  2Fe.,(SCV)3 

The  gold  precipitated  by  the  ferrous  sulphate  appears  of 
a  purplish  colour,  and  when  examined  under  the  microscope 
it  is  found  to  be  in  cubic  crystals.  This  gold  is  collected, 
calcined,  and  melted  with  borax  and  carbonate  of  soda. 
The  gold  falls  to  the  bottom  of  the  crucible  and  is,  when 
cold,  broken  away  from  the  slag  and  collected.  When 
sufficient  has  been  obtained  it  is  melted  over  again  and 
funned  into  ingots.  This  chlorination  gold  varies  from  870 
to  980  permille  in  fineness.  It  contains  a  good  deal  of  lead, 
some  iron,  and  a  little  copper,  with  traces  of  arsenic,  as,  in 
spite  of  the  addition  of  sulphuric  acid,  some  of  the  arsenic 
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is  precipitated  with  the  ;old.  Uthough  as  flno  as 980  1000, 
this  chlorination  gold  is  at  times  very  l>ri 1 1 !■•  ana  vory 
difficult  to  relino.  Mr.  Dcnker,  the  senior  chemist  at  tin- 
Mint  in  Pretoria,  mentioned  ous  points 
regarding  the  obstinacy  of  some  of  this  gold,  which  remained 
brittle  after  the  most  careful  refining. 

lln-  liquor  from  which  the  gold  has  bei  a  precipitated 
still  contains  some  gold  in  a  and  in  solution  (1  to 

l'  dwt.  per  i"i>  o!  liquor).  This  is  due  to  the  dissolving 
action  oi  the  ferric  chloridi  counterbalancing  the 

precipitating  action  of  tin-  ferrous  sulphate      To  obtain  the 
gold  left  in  the  liquor  it  is  run  into  another  tank  and  alii  ro  ed 
indovor  scrap  iron,  which  reduces  the  fei  le  into 

ferrous  chloride.  The  liquor,  which  was  aoid'through  the 
presence  of  some  of  the  hydroohloric  acid  contained  in  the 
chlorine  ami  the  sulphuric  acid,  then  becomes  neutral 
through  the  action  of  the  iron,  and  the  gold,  together  with 
traces  oi  copper  and  lead,  as  well  as  basic  arseniate  of  iron, 

precipitated.     The  residue  is  collected,  and 
considerable  amount  of  gold,  sometimes  as  much  as  -JOO  oz. 
of  gold  to  the  ton   dry  weight.    Of  course  the  quantity 
collected  is  very  small. 

At  the  Robinson  works,  in  which  about  10,000  tons  of 
concentrates  are  treated  annually,  they  collect  about  six  tons 
of  this  residue  in  the  year.  'The  residue  thus  collected  is 
d  with  the  concentrates  in  the  furnace  and  masted  with 
them,  as  is  the  case  with  the  impurities  collected  from  the 
amalgam,  as  already  described. 

In  this  chlorination  process  the  quantity  of  ferrous 
sulphate  "sed  i~  greatly  in  excess  of  that  winch  is  re, 
to  brill::  about  the  reaction,  chiefly  because  the  excess  of 
chlorine  and  the  impurities  in  the  liquor  are  very  con- 
sider.!1 Several  means  of  remedying  this  have  been 
tested,  but,  as  yet,  none  have  been  adopted. 
We  will  now  return  to  the  lighter  portion  of  the  "  pulp," 
which  we  last  saw  floating  off  the  concentrators  into  the 
Settling  dams.  These  are  large  reservoirs  constructed  like 
water  reservoirs.  In  the  first  dain  the  heavier  particles 
settle,  These  are  called  "tailings,"  and  consist  of  very 
tine  sand.  The  water  flowing  oil'  these  tailings  carries 
with  it  the  still  lighter  particles,  which  settle  iu  the  next 
dam.  This  very  light  material  is  termed  "  slimes,"  or 
more  correctly  "  battery  slimes."  When  dry  these  slimes 
present  the  appearance  of  impalpable  tine  dust  in  caked 
lumps.  They  are  soapy  to  the  touch,  and  are  chiefly 
composed  of  the  silica  which  holds  the  pebbles  together. 
The  tailings  have  i  sand-like  appearance. 

The  tailings  amount  as  a  rule  to  60  per  cent,  of  the 
weight  of  the  original  ore  crushed,  and  contain  from  5  to 
7  dwfc  of  gold  to  the  ton.  It  was,  of  course,  indispensable 
to  have  a  cheap  process  to  make  it  possible  to  treat  these 
large  quantities  of  comparatively  poor  material;  the 
MacArthur  Forrest  cyanide  process  has  supplied  the  want, 
and  it  is  by  this  that  the  tailings  are  treated.  The  slimes, 
which  amount  to  about  40  per  cent,  of  the  weight  of  the 
total  ore  crushed,  contain  I  to  a  dwt.  of  gold  to  the  ton, 
and  have  not  been  treated  up  to  the  present,  for  reasons 
which  I  shall  be  better  able  to  explain  further  on.  They 
constitute  absolute  loss. 

The  majority  of  the  mines  have  cyanide  plant,  or  are 
erecting  the  same  ;  cyanide  plant  in  course  of  erection  was. 
as  1  have  already  observed,  a  leading  feature  iu  the  district 
when  1  was  there. 

The  cyanide  process  consists  roughly  in  bringing  the  ore 
into  contact  with  a  solution  of  cyanide  of  potassium,  to  get 
the  gold  into  solution,  and  then  precipitate  it  out  of  this 
solution  by  means  of  tine  shavings. 

Mr.  MacArthur,  in  a  paper  which  lie  read  before  this 
Society  (this  Journal,  1890,  867 — 270),  gave  an  account  of 
the  MacArthur  Forrest  process. 

It  was,  1  believe,  at  the  Randt  that  this  process  was  tir-t 
introduced  on  a  large  scale.  It  was  soon  found  nearly 
impossible  to  agitate  large  masses  of  material  in  the  vats,  as 
at  first  suggested,  and  percolation  had  to  be  resorted  to. 

Circulating  pumps  were  introduced,  and  the  liquor 
allowed  to  percolate  several  times  through  the  ore,  whereby 
the  surface  contact  was  greatly  increased. 

Messrs.  Mutters  and  Clennel  published  in  the  "  Engineering 
and  Mining  Journal"  for    1892   two  papers   entitled  "  The 


1                                                              and  ••  The   <  lyanidi 
a    South    Africa,"   which   were   reprinted   in   the 
ilns  Society  i  November  1892),  ami  from  tbi 
can  be  gathered  how  the  process  was  applied  at  tie-  ti , 

and   the  Opinions  which  prevailed    a-  to  til."  ehemi-trv.       Tic 

equation  there  given  for  the  -  : — 

llM  y   t   .v..  I-  O  +  HjO  K4  II" 

The  authors  forth  the  opinion  that  no  doubt  the 

>i  verts  a  portion  oi  thecyanidi  into  cyanato,  wl 
;  unstable,  is  converted  into  the  carbonate  •<(  potash, 

lid,  and  free  nitrogen. 

Messrs.  MacArthur  and   Forrest  re mend  ' '•  percent. 

cyanide,  but  a  good  ileal  of '.mi  per  cent,  was  being  used,  and 
some  mines  were  using  98  p.  I 

The  zinc  replaces  the  gold  iu  the  auric  potassic  cyanide, 
according  to  the  following  equation  : — 

L'K'AuCy,  +  Zn        K  Znl  v,    e   An, 

Metallic    line   alone    precipitates  gold    very    slowlv   if    in 

dilute  Solution,  but  ollce   gold   is   deposited   .'Veil   iu     lie',   -   .,tl 

the  zinc,  this  is  converted  into  a  galvanic  coupli  gold- 
zinc — and  the  galvanic  action  a  ition  with 
evolution  of  hydrogen. 

What  takes  place  can  no  doubt  be  expressed  by  the 
following  equation: — 

4KCy  -  Zn  +  HjO       K  ZnCj  .  ■   2KH0      11. 

and  this  hydrolysis  accounts  for  tic  fact  that  the  quantity  of 
zinc  used  is  more  than  100  times  as  m 
necessary  in  accordance  with  the  first  formula   above  gi 
The  use  of  caustic   soda,  to  which  I  shall  refer  hereafter, 

still  further  increases  the  consumption  of  zinc,  because  of 
the  reaction — 

1'XaOII    i    Zn        .V.  /nil     +  11. 

The  subsequent  chemical  reactions  arc  excessively  com- 
plicated, and  of  course  the  impurities  contained  iu  the 
solution  play  a  considerable  part. 

It  has  been  found  that  pure  zinc  will    not   precipitate  the 
gold  as  readily  as  commercial   zinc  will,  in  consequence  of 
the  presence  in  the  latter  of  a  considerable  percentage  of 
lead,  the  presence  of   this  third   metal  evidently    inere  i 
the  galvanic  action. 

The  very  finely  divided  state  of  the  gold  in  the  Wit- 
watcrsrandt  gold  ore,  which  is  such  a  disadvantage  iu 
amalgamation,  and  which  is  the  cause  of  the  slimes  running 
so  high,  is  a  considerable  advantage  as  far  as  the  cyanide 
process  is  concerned,  because  of  course  the  infinite  number 
of  microscopic  specks  increases  the  amount  of  surface  con- 
tact, and  these  minute  particles  are  more  readily  dissolved 
than  coarser  gold  would  be. 

The  zinc  is  prepared  in  shavings,  iu  order  to  increase  the 
surface  contact  as  much  as  possible.  One  pound  of  zinc, 
when  cut  up  in  the  manner  in  which  it  is  done  at  these 
mines,  represents,  I  was  told,  an  area  of  five  square  yards, 
or  2"31  acres  to  the  ton.  These  zinc  shavings  can  he  closely- 
packed,  and  then  form  a  somewhat  elastic  bulk  which  is 
almost  felt-like,  and  it  is  with  this  that  boxes  are  filled,  the 
zinc  resting  on  sieves  to  euable  the  solution  to  rise  up  evenly- 
through  it,  and  also  to  afford  means  of  easily  removing  the 
zinc  from  the  deposited  gold.  There  are  several  such  boxes 
divided  into  compartments ;  those  into  which  the  strong 
solutions  are  led  are  termed  "  strong  boxes  "  ;  the  "  weak 
boxes  "  being  those  in  which  the  weak  solutions  are  treated. 

Although  the  arrangement  may  vary  in  detail,  it  is  very- 
much  the  same  at  all  the  mines. 

The  cyanide  works  consist  of  large  tanks,  as  shown  in  the 
following  drawing : — 

These  tanks,  in  most  of  the  works,  hold  from  70  to  100 
tons  of  tailings,  and  in  addition  one-third  as  much  solution ; 
so  that  one  of  these  tanks  will  hold,  say,  7j  tons  of  tail:: 
and  35  tons  of  solution.       \:  some  works   the   vats  are  v 
much  larger.      At    the   Langlaagte    Fstate   Mine,  the  tanks 
hold  40il  tons  of  tailings,  and  the   mechanical  arranges 
are  somewhat  different  to  those  herein  described. 

1  In    tank-  are   lined   with   a    filter    consisting  of  wooden 
framework,  on  which  canvas  sacking  and   cocoauut  matting 
are  placed  in  superposed  layers.     This  arrangement  vai 
a  little  in  the  different  works.     Below   this   filter  there  are 
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the  eduction  pipes,  and  at  the  very  bottom  of  the  tank 
there  is  a  large  central  discharge  closed  by  a  door  con- 
veniently clamped. 

Th.  reason  for  il  1  i  —  latter  arrangement  is  that  the  tailings 
after  treatment  cannot  be  dug  out,  as  are  the  ehlorinatiou 


residues,  on  account  of  the  poisonous  cyanide  which  still 
remains  in  them,  and  they  have  therefore  to  be  taken  out 
through  this  door,  and  dropped  into  trucks  running  on  a 
tramway,   which    passes    between    the    stone-work    which 

supports  the  tanks. 


At  some  of  the  mines  the  tanks  are.  by  means  of  a 
circulating  pump, connected  with  sumps  or  reservoirs;  in 
some  the  circular  pumps  have  been  dispensed  with. 

At  the  mines  at  which  circular  pumps  are  used  the 
solutions  are  pumped  on  to  the  tailings,  and  allowed  to 
percolate  and  run  into  the  sumps,  care  being  constantly 
taken  to  test  the  strength  of  the  liquor.  As  a  rule  a  weak 
solution  is  first  passed  through  the  tailings  and  allowed  to 
run  on  to  the  weak  zinc  boxes,  then  a  strong  solution  is 
pumped  on  to  the  tailings  and  run  into  a  sump,  then  another 
strong  solution  is  pumped  on,  so  that  ultimately  the  strong 
solution  and  the  weak  solution  has  been  allowed  to  remain 
in  contact  with  the  tailings  three  times  for  12  to  18  hours 
each  time,  and  then  the  solutions  are  run  into  the  zinc 
boxes.  After  all  the  solutions  have  been  run  through,  the 
tailings  are  thoroughly  washed  with  plain  water,  which  is 
also  allowed  to  run  over  the  weak  zinc  boxes,  or  rnn  into 
the  sumps  to  be  used  in  making  up  liquor  for  a  subsequent 
charge. 

At  the  mines  at  which  no  circulating  pumps  are  used  a 
succession  of  strong  and  weak  solutions  is  used,  the  same  as 
above  mentioned,  and  they  an-  also  left  in  contact  for  12  to 
18  hours,  but  there  the  solutions  are  at  once  run  into  the 
zinc  boxes.  It  is  held  by  some  that  it  is  not  safe  to  pass 
the  liquor  more  than  once  through  the  ore,  as  they  believe 
it  causes  a  loss  of  gold. 

The  strength  of  solution  varies  somewhat  at  the  various 
works,  but  the  general  tendency  is  to  reduce  their  strength, 
as  it  has  been  found  that  weak  solutions  give  better  results. 

The  strongest  solution  I  have  seen  used  is  0'6  per  cent., 
in  which  case  the  weak  solution  used  was  0-3  per  cent.  In 
other  works  0-4  per  cent,  and  then  0*2  per  cent,  were  used, 
and  I  have  even  met  with  0*3  per  cent,  as  strong  and  0-1 
per  cent,  as  weak  solution. 

The  amouut  of  cyanide  required  to  dissolve  100  ounces 
troy  of  golrl  is  theoretically  4'53  I'd.,  but  in  practice  it  is 
found  that  it  takes  at  tlie  very  least  300  lb.  to  extract 
[00  ozs.  of  gold  out  of  -100  tons  of  tailings. 

This  would  mean  J  lb.  of  cyanide  per  ton  of  tailings 
treated,  but  none  of  the  mines  are  working  as  low  as  this. 
Besides,  it  has  been  found  that  the  more  pyretic  the  ore  the 
more  cyanide  is  necessary.  I  found  that  at  some  of  the 
mines  they  were  using  2  lb.  of  90  per  cent,  cyanide  per 
ton  of  taihngs,  whilst  at  others  the  quantity  was  con- 
siderably less.  At  the  Robinson  mine,  as  will  be  seen  from 
the  statement  given  further  on,  the  average  in  1893  was 
1  •  16  lb.  per  ton  of  tailings  treated.  In  other  mines,  again, 
I  understand  that  the  quantity  sometimes  exceeds  2  lb. 
The  average  is  no  doubt  below  that  6gure. 

To  arrive  at  an  approximate  idea  of  the  quantity  of 
cvanide  used  on  the  Randt,  I  believe  that  2  lb.  per  ton  can 
be  taken.  This  would  mean  for  the  1,200,000  tons  of 
tailings  treated  in  1893  about  1,200  tons  for  last  year. 


The  "consumption  has  been  steadily  increasing  as  one 
mine  after  the  other  erected  cyanide  plant.  On  the 
31st  December  last  year  there  were  only  a  few  mines 
which  had  not  completed  their  arrangements  for  cyaniding 
their  tailings. 

The  following  shows  the  quantity  of  ore  crushed,  and 
the  quantity  of  tailings  treated  in  each  month  of  1893  : — 


1893. 


Tons  of  Ore 
Crushed. 


Tons  of  TaihnK 
Treated. 


January  . . . 
February  . . 

March 

April 

May 

June 

July 

August  — 
September. 
October.... 
November  . 
Decern!  *r., 


174,546 
141.7G3 
177.2111 


43.023 -  80 
57,517 
09,778 
09.SOO 


174.073 

78.483 

173.212 

78,828 

186316 

!)3,S19 

201,391 

107,586 

192,858 

113,217 

201,141 

123,513 

201,939 

139,132 

210,168 

136,900 

2,203,704 

l.ll?,196-80 

If,  therefore,  instead  of  calculating  the  consumption  of 
cyanide  on  the  tailings  treated  in  the  whole  of  last  year,  the 
figure  for  December  alone  be  taken,  we  find  that  the 
136,900  tons  of  tailings  represent,  at  the  above  average  of 
2  lb.,  about  120  tons  of  cyanide  for  the  month,  or  at  the 
rate  of  about  1,500  tons  a  year. 

Bearing  in  mind  that,  as  we  have  said,  the  tailings  obtained 
represent  35  per  cent,  to  60  per  cent,  of  the  ore  crushed, 
it  will  be  seen  on  examining  the  relative  proportions  in  the 
above  two  columns  that  in  the  beginning  of  the  year,  when 
a  number  of  mines  were  not  yet  in  a  position  to  use  the 
cvanide  process,  the  quantity  of  tailings  treated  fell  con- 
siderably below  this  percentage.  The  figures  for  the  last 
two  months  of  the  year  show  that  the  quantity  of  tailings 
treated  was  more  than  60  per  cent,  of  the  ore  crushed. 

This  is  due  to  the  fact  that  a  number  of  the  companies 
have  tailings  which  accumulated  in  the  settling  dams 
prior  to  the  erection  of  their  cyanide  plant,  and  are  now 
working  off  these  old  tailings. 
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lief  reasons  why  the  consumptit f  cyanide  in  tho 

tank*  is  so  ei  onnouslj  in  excess  ..i   that  whiob    is   the 
cill.i  necessnrj    in 

/.    -Thai  ih  contain  finehj  divided  pyrites. 

Tho  actum  of  the  air  on  tins  m  the  settling  dams  causes 

the  Inilii  gs  in  In 'i ■  noid, 

letioc  of  IVirii'  ninl  ferrous  sulphates  upon  cyanide 
(in  acid  tailing-)  is  probably  to  lorm  some  of  the  Prussian 

Tins  uciditi  has  been  remedied  bj 
lime-w  iter  was  used  ;  now,  howevi  i .  caustic  soda  seems  to  be 
ferred,  most  works   using  about      lb    oi  ■  austic   soda  to 
the  ton  of  ta  lings.     Hut  although  less  than  iu  aoid  solutions 

the  pyrites  present   -till  coosu s  a  good  deal  of  cyanide, 

with  formation  of  iron  prussiates. 

S  ■  f/y.— That  carbonic  acid  is  absorbed  from  the 
atmosphere  and  produces  the  following  reaction — 

8KCj   t-  COs  +  HsO  =  KsC03  ♦  -'"  J 
whereby  volatile  prussic  acid  is  formed 

Third!//. —  That  a  good  deal  nt'  cyanide  remains  mixed 
with  tin-  closely  packed,  to  -unit'  extent,  p  irous  particles  of 
ore  in  the  tanks. 

1  may  here  remark  that  I  was  exceedingly  struck  by  the 
large  quantities  ol  tailings  which  accumulate  alter  treat- 
ment, mil  lie  about  in  mounds  all  over  tie-  place.  These 
still  contain  a  good  ileal  of  cyanide,  which,  of  course,  is 
washed  away  by  the  rains,  which  are  torrential  in  the 
rainy  season,  and  a  good  deal  gradually  decomposes  through 
the  action  of  the  air.  There  must,  however,  be  a  good  ileal 
of  prussic  acid  formed,  ami  tins,  one  would  think,  might 
possibl]  do  some  harm  :  in  addition  to  this  the  frequent 
high  winds  whirl  the  dust  to  a  tremendous  height,  ami 
are  bound  to  carry  a  large  quantity  of  this  poisonous 
material  into  the  town,  up  to  the  present,  however,  no 
inconvenience  has  been  felt  from  this. 

In  the  works  no  ill-effects  have  been  experienced  from 
the  prussic  acid  whirl,  escapes  from  the  tanks,  the  odour  of 
which  i-  clearly  perceptible,  ami  with  the  exception  of  two 
kutfirs.  who,  some  considerable  time  ago,  drank  some  of  the 
water  flowing  from  the  cyanide  winks.  1  have  been  told  that 
there  has  In  en  no  death  due  to  cyanide.  Occasionally  a 
cow  fancies  the  light  brown  liquid,  and  ol  course  meets 
an  untimely  end 

A  number  of  suggestions  have  been  made  and  patents 
obtained  for  reducing  the  quantity  of  cyanide  used,  but  I 
know  of  none  (except  the  addition  of  caustic  soda)  which 
has,  so  far,  been  adopted. 

When  the  cyanide  liquors  have  left  the  tanks  they  run 
over  the  sioc  boxes,  as  alread)  mentioned.  The  zinc  must 
he  placed  iu  the  boxes  in  such  a  manner  that,  while  not 
retarding  the  flow  of  the  soluti  >n,  it  will  cause  the  liquor  to 
meet  as  much  zinc  surface  as  possible.  The  liquor  runs 
through  several  successive  boxes,  but  by  far  the  largest 
amount  of  gold  is  precipitated  in  the  first  two.  From  the 
boxes  the  liquor  runs  into  the  sumps,  is  there  brought  up 
to  strength,  and  used  over  again. 

With  time  the  zinc  all  breaks  down.  The  ziuc  boxes  are 
emptied  twice  a  mouth.  Such  sine  shavings  as  still  remain 
are  thoroughly  washed  with  water,  and  the  gold  precipitate 
passes  through  the  coarse  retaining  sieves  on  which  the 
zinc  shavings  rest  in  the  sine  boxes  :  these  retain  the  zinc 
shavings  which  have  not  been  decomposed.  The  heavier 
precipitate,  or  "  gold  slime  "  as  it  is  called,  remains  on  a 
filter  plac<d  benenth  the  sieve.  At  soin  ■  miues  the  finer 
slime  is  tilttr  pressed.  All  the  slimes  arc  then  collected 
in  basins  and  dried.  These  gold  shines  contain  a  great 
deal  of  zinc  and  lead,  also  small  quantities  of  silver, 
copper,  traces  of  arsenic,  alumina,  aud  cobalt.  In  addition 
to  this  they  contain  potassiczinc  ferrocyanide,  zinc  cyanide, 
2inc  sulphide,  ferrocyanide  of  iron,  potassium  carbonate, 
carbonate  of  lime,  and  in  addition  thereto  ferric  oxide  and 
silica,  some  of  which  always  escape  from  the  tanks  through 
the  fillets. 

This  material  is  calcined  in  order  to  oxidize  the  base 
metals  and  decompose  tie  cyanides.  The  carbonic  acid 
aud  ammonia  formed  escape. 


i/..d  material   i-   melted  wil 
oj  -"d  i.   I.. i  ii   and  fluor  ij 
proportions  :  — 

I'ii  -. 

.■  -  





■par 

and  a  final  covering  o  given  to  the  -tin- 

pot. 

Win  i.  j  melted   tbi  id  into 

conical   moulds,  the  gold   settling  at    the  bottom.     H 

cold,  the  gild  is  broken  awaj    from  tin-  slag,  thi 
led,  ami  then  mi  It.-d  again  to  be  casl  into  ing 

'lies  gold    ,,,ns  from  750  t  •  7s. I  Cur.       It    , •,,,,•  ,.,.,  :l  little 
silver,  but  its  low   quality  is  dm-    chiefly   to    the   pn 
lead  from  the  commercial  zinc,  iind  it  c  pper, 

and  other  impurities  in  varying  quat 

Of  course,  the  more  thoroughly  the  calcining  i-  .lone, 

the  better  tin-  gold,  hut  as  iu  any  case  it  has  to  baSS  tin 
the  refiners'  hands  before  it  is  tit  for  use    in    the    an- 
am   mint,  no    special   'are    is,  as  a   rule,  taken    to   improve 
this  gold.      It     lna\    be    interesting    to    r.  maik    here  that    for 

the  month  of  December  1893  the  cyanide  gold  represented 

:;7.45l  oz.  out  of  a  total  .it  l  1 1 ,085,  50  that,  approxim  tl 
23  per  cent,  of  the  gold  produced  was  cyanide  gold. 

The  sumps  are  cleaned  out  from  time  to  time  and  c] 
of  the  clayey  brown  deposit  which  settles  in  them.     This 
deposit  is  formed  by  the  action  of  the  potassic  zinc  cyanide 
formed  in  the  boxes  on  potassio  ferrou-  ferrocyanide  in  the 
presence  of  air  and  alkali. 

Curious  to  say,  this  deposit  is  fouud  to  contain  some 
gold. 

The  calculation  of  the  cost  of  the  cyanide  pro < 
carried  out  on  the  Randt,  must  depend  to  a  certain  extent 
on  the  manner  in  which  general  expenses  and  depreciation 
are  distributed  over  the  various  sections  of  the  treatment, 
aud  the  mines  which  work  very  large  quantities  must 
necessarily  work  cheaper  than  the  smaller  eon. 

I  have  found  that  generally  about  C.v.  (exclusive  of 
royalty)  per  ton  of  tailings  is  taken  as  the  cost  of  cyaniding. 

This  is  borne  out  by  the  following  statement  of  the  cost 
of  cyaniding  contained  in  the  report  of  the  ltobinson  mine 
for  1693,  which  has  been  published  in  the  March  number 
of  the  South  African  Mining  Journal : — 


Cost  per  Ton. 


Wages   (whites   and    natives,  in- 
cluding food). 
Ciencral    supplies    (stores,   assay 

material.  \e  I. 

Fuel   

Cyanide,  84*«1  lb.  =  fl6  lb.  per 

ton. 
Zinc,  12,521  Hi.  =  0'23  lb.  per  ton. 

Contractor  (filling  and  discharging 

rate). 
Royalty 


£     f.  il. 

3,496  11  S 

1,408    9  1 

1.201  19  9 

5,563    0  2 

260     4  S 

4.325  12  2 

3,768    1  1 


*.  d. 

1  2-81 

o  e.12 

0  ■■21 

2  019- 

0  VIS 

1  G'81 
1  43s 


19,936  IS     2 


7    2-.:s 


Tons  of  tailinars  treated 55.200  tons  (each  2,000  ib.) 

Fine  gold  contained  in  above  ..  8B480*08oz. 

Fine  gold  extracted  from  above  13372  '68  oz. 

Extraction 68-7  per  cant. 

Bullion  returned 17,921 '20  oz. 

One  of  the  very  largest  mines,  which  is  working  about 
four  times  the  quantity  of  tailings  which  the  Robinson  mine 
treated  in  1893,  claims,  I  understand,  to  be  able  to  work  the 
cyanide  process  for  4s.  9<f.  per  ton,  exclusive  of  royalty. 

The  owners  of  the  MacArthur  Forrest  patent  are,  under 
their  various  agreements  with  the  mines,  receiving  royalties 
which  vary  from  7  J  to  10  per  cent,  of  the  value  of  the  gold 
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D  d  by  the  cyanide  process.     I  have  heard  their  present 

income  from  the  Witwaiersraiidt  estimated  tit  from  "5,000/. 

per  annum. 

Some  of  the  mines    under  their  licence   are  bound   for  a 

certain  period   to  take  all  their  cyanide  from   the  pateutees, 

i.e.,  The  South  African  Gold  Recover]  Company. 

It  is  quite  natural  that  under  these  circumstances  many 
are  trying  to  find  methods  to  supersede  the  MacArthur 
Forrest  process,  aud  iuventors  seem,  till  now,  to  have 
directed  their  attention  chiefly  to  findiug  some  other  cheap 
method  of  precipitating  the  gold  out  of  the  cyanide  solution. 
The  zinc  method  has  the  disadvantage  of  wasting  a  con- 
siderable amount  of  cyanide  through  the  formation  of  the 
ziuc  salts,  and  the  liquor,  which  is  used  over  again,  is  when 
brought  up  to  strength  less  effective  than  fresh  liquor, 
through  the  presence  of  the  zinc  salts  and  impurities.  I'm 
the  other  hand  zinc  is  cheap,  and  it  is  easily  separated  from 
the  gold. 

I  have  seen  the  new  process  patented  by  Messrs.  Siemens 
a  id  Halske.  whose  representative,  Dr.  von  Gerret,  was 
working  at  the  Randt  Central  Ore  Reduction  Company's 
works.  They  precipitate  the  gold  out  of  the  eyauide  liquor 
by  meaus  of  electricity,  using  iron  as  +  electrode  and  thin 
lead  Nil  as  -  electrode.  The  gold  and  silver  is  deposited 
on  the  lead,  whilst  the  cyanide  is  deposited  on  the  iron,  and 
there  forms  Prussian  blue.  The  iron  is  coated  with  a  special 
material,  which  causes  the  Prussian  blue  to  adhere  to  it 
instead  of  floating  in  a  flocculent  condition  in  the  liquor,  as 
it  otherwise  would.  This  Prussian  blue  is,  by  treatment  with 
carbonate  of  potash,  converted  into  cyanide. 

The  gold  and  silver  are  separated'  from  the  lead  foil  by 
cupellation. 

It  is  claimed  that  the  cost  of  this  process  is  about  the 
same  as  that  now  in  use,  with  the  advantage  of  the  regained 
cyanide,  in  addition  to  which  the  liquor  after  treatment  is 
purer  than  the  liquor  which  has  been  through  the  zinc  boxes. 
Dr.  von  Genet  was  working  with  10  volts,  and  using 
about  10  amptres  per  ton  of  ore.  I  have  since  learned 
than  anv  tension  over  6  volts  decomposes  the  cyanide  to 
some  extent.  As  far  as  I  am  aware  the  process  has  not 
yet  been  introduced  at  any  of  the  mines. 

Just  as  I  was  leaving,  Mr.  Andre  arrived  at  Johannesburg, 
from  the  Gold  und  Silber  Scheide  Anstalt  at  Frankfort,  to 
try  a  new  process,  according  to  which  the  gold  is  precipitated 
from  the  cyanide  liquor  by  means  of  aluminium. 

I  have  mentioned  that  opinions  are  very  divided  as  to  the 
utility  of  concentrating,  as,  after  all,  only  3  per  cent,  of  the 
ore  is  recovered;  some  therefore  think  that  these  concentrates 
are  best  left  with  the  tailings  and  treated  together  with 
them  by  the  cyanide  process. 

1  have  heard  it  stated,  on  the  one  hand,  that  when  con- 
centrates are  treated  by  the  cyanide  process  the  extraction  is 
practically  nil,  because  the  cyanide  will  not  attack  the 
gold  which  is  finely  distributed  between  the  pyrites  crystals  ; 
whilst  others  have  told  me  that  they  have  been  able  to 
obtain  70  and  even  75  per  cent,  extraction. 

Some  mines  are  being  worked  without  concentration,  or 
by  what  is  termed  the  direct  method.  I  have  seen  the 
arrangement  at  one  of  the  mines  thus  worked. 

When  the  pulp  flows  off  the  amalgamating  copper  plates 
■  t  runs  through  wooden  gutters,  but  instead  of  falling  on 
to  concentrators  it  is  led  into  a  hydraulic  separator — a  kind 
of  Spitzkasten— where  the  battery  slimes  are  separated 
from  the  sands.  The  slimes  are  run  to  waste  and  the  sands 
are  directed  into  the  tanks,  and  there  treated  with  weak 
cyanide  solution,  viz.: — 0-32  three  times,  in  contact  for 
12  hours  each  time;  0  15  once,  in  contact  for  12  hours; 
O-08  once,  in  contact  for  12  hours,  and  lastly  the  Eands 
are  trashed  out  with  water.  Although  the  sands  have  not 
bten  exposed  to  the  air  to  the  same  extent  as  the  tailings 
which  have  settled  iti  the  dams  the}  are  found  to  be  arid, 
and  about  I  lb.  of  caustic  soda  per  ton  of  sands  treated  is 
used. 

Here,  again,  the  slimes  have  to  be  separated  out,  and 
they  represent  ahoul  10  per  cent,  of  the  ore  crushed,  and 
contain  about  4  dwt.  gold  to  the  ton.  The  reason  why 
these  slimes  cannot  be  left  with  the  sand*  is  that  it  is 
impossible  to  get  the  liquor  to  percolate,  the  slimes  forming 
a  mud  which  clogs   the  settling  sands   and  stops  the   flow, 


although  in  the  more  recent  works  vacuum  pumps  are  used 
to  assist  percolation.  The  difficulty  in  the  way  of  treating 
the  slimes  therefore,  either  with  the  sands  or  tailings  or 
separately,  is  a  mechanical  one. 

I  have  heard  most  varied  statements  as  to  the  yield 
obtained  by  the  cyanide  treatment.  1  understand  that  "the 
Gold  lvecovery  (MacArthur  Forrest)  Company  claim  an 
average  extraction  of  70  per  cent.  Some  have  told  me 
that  they  have  obtained  as  much  as  75  per  cent.,  while 
others  say  they  only  get  60  per  cent.  Then,  again,  I  have 
heard  that  the  percentage  of  extraction  is  very  unreliable, 
aud  that  whilst  it  may  be  70  per  cent,  one  mouth  it  may 
fall  to  50  per  cent,  the  next.  Of  course  these  calculations 
depend  upon  the  assays  made,  and  it  is  very  difficult  to 
draw  a  reliable  average  sample,  and  the  conditions  vary  in 
the  different  mines. 

In  the  returns  issued  by  the  Chamber  of  Mines  the 
average  yield  per  ton  is  given,  but  not  the  assay  value,  so 
that  no  reliable  figures  are  obtainable. 

The  direct  method  has  the  advautage  that  the  ore  is  not 
handled  as  much  as  in  the  other,  thus  avoiding  the  loss 
which  always  occurs  in  handling  large  quantities.  More- 
over, the  expensive  chlorination  process  is  avoided,  and 
it  is  a  matter  of  calculation  whether  the  lesser  yield  is  more 
than  compensated  by  the  difference  in  cost  of  treatment. 

The  total  extraction  at  the  mines  from  all  sources  is  about 
90  per  cent,  of  the  assay  value.  The  average  yield  foi- 
ls^::! was  14  dwt.  to  the  ton  of  ore  treated,  which  is  equal 
to  about  15s  dwt.  assay  value. 

I  have  endeavoured  in  the  foregoing  to  describe  what  I 
hive  seen,  and  to  lay  before  you  the  information  I  have 
gathered  whilst  in  the  Transvaal  aud  since  my  return. 
There  can  be  no  doubt  that  a  gigantic  industry  has  sprung 
up  in  a  very  short  time,  and  that  all  the  elements  are  there 
for  further  development.  But,  as  you  will  have  seen,  there 
is  in  addition  to  the  question  of  mining,  i.e.,  beyond  the 
judicious  exploitation  of  the  reefs,  aud  economical  under- 
ground working,  a  number  of  factors  which,  taken  together, 
can  only  be  described  as  an  extensive  chemical  industry. 
Besides  the  mine  properly  so  called,  there  are  works  which 
can  compare  to  some  of  our  large  factories,  and  here,  as  in 
all  other  industries,  large  works  must  necessarily,  through 
the  distribution  of  expense  over  larger  quantities,  work 
cheaper  than  the  smaller  ones. 

Management  aud  technical  skill  must  likewise  contribute 
largely  to  the  success  of  any  one  individual  undertaking; 
ami,  quite  apart  from  the  value  of  the  property,  concerns  may 
succeed  or  fail  from  other  causes.  This  gold  industry, 
although  subject  in  many  respects  to  thi  same  vicissitudes 
as  other  industrial  enterprises,  has,  however,  over  all  others, 
the  great  advantage  that  there  is  an  unlimited  mirket,  and  a 
.iut  value  for  the  finished  product  when  obtained. 

Discussion. 

The  Chairman  said  Mr.  de  Mosenthal  had  succeeded 
in  giviug  in  the  short  space  of  an  hour  and  a  half  a 
valuable  summary  of  his  observations,  which  must  have 
been  very  carefully  made,  of  a  very  important  industry, 
one  which  a  few  years  ago  could  have  had  no  existence, 
because  people  would  not  have  known  then  how  to  conduct 
these  large  operations,  handling  enormous  masses  of  material 
to  recover  what  was  after  all  an  exceedingly  small  percentage 
of  a  valuable  constituent  therein. 

Mr.  Mm  .Vktihr  said  that  it  was  new  quite  two  years 
since  he  left  the  Randt  and  came  home,  and  iu  that 
period  there  had  been  a  tremendous  development  in 
the  mechanical  details  of  the  processes  used,  and  not 
only  so,  but  the  chemistry  of  the  subject  had  been  much 
more  studied.  What  struck  him  as  a  chemist  was  that 
within  the  last  few  years  chemistry  had  been  taking 
its  propel  place  in  the  production  of  gold.  Hitherto  the 
extraction  of  gold  had  been  left  rather  unfairly  in  the  bauds 
of  engineers.  Very  few  chemists  had  drifted  into  that 
industry,  but  it  was  now  being  benefited  by  the  chemical 
skill  which  was  expended  on  it,  aud  evidently  this  was  only 
a  beginning.     As  years  passed  on  iu  the  Randt  and   else- 
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where,  be  had  do  doubt  they  would  be  able  to  bring  oul  the 
last  l'  or  3  dwt.  "I'   the  gold  by   the  oomhined  influent 
nical  and  engineering  >k ill. 

\lr.    II     Lot  is,   said    thai    it    was   about    BeveD    years 

:e  he  milled  an}  Btufl  on  the  Rnndt, and  it  Reemed  to  him 

that  the  industry  bad  loadc  mosi  extraordinary  ~t ri<Us  since 

then.     It  really  seemed  almost  incredible  to  him  that  these 

mens  works  could  have  been  raised  up  within  the  last 
few  years  When  ho  was  there  theonly  permanent  building 
<m  the  whole  of  this  enormous  goldfield  was  a  little  canvas 
oanteen  about  10  feet  square,  lie  slept  with  about  IS  men 
under  a  wapgon-tilt  under  blankets,  and  the  canteen  was  the 
representative  of  the  enormous  buildings  which  had 
sprung  up  in  lOyears.  Then  he  saw  nothing  but  the  surface 
reef,  the  thoroughly  oxidised  reef  as  it  was  called,  and  he 
should  like  t'>  ask  a  question  with  regard  to  that.  He  was 
rather  iuclined  to  differ  from  Mr.  de  Mosenthal  if  he  under- 

I  him  correctly  to  say  that  the  various  colours  he  saw 
through  the  microscope  of  the  different  kinds  of  gold  were 
due  to  alloys  with  various  metals.  He  bad  been  working 
on  this  question  for  some  time,  and  had  come  to  the 
m tv  Btrong  opinion — he  could  not  call  it  conviction — 
that  gold  «.»s  certainly  dimorphous  and  probably 
polymorphous,  and  that  these  different  colours  were  due  to 
absolutely  different  forms  of  gold.  The  question  was  a 
most  complicated  one,  and  bad  a  very  serious  bearing  on 
theque8tion  if  gold-milling.  He  proved  to  Ids  own  satis- 
faction, and  In  believed  he  was  one  of  the  first  to  find  it 
out,  that  certain  forms  of  gold,  under  certain  conditions  of 
deposition,  ware  not  attacked  at  nil  by  mercury.  It  could 
be  precipitated  in  such  a  form  that  it  would  bi  t  be  attacked 
by  mercury  at  all.  Much  of  this  Randt  gold  was  highly 
■  ■  Mlliuc.  and  there  was  some  to  show  that  it 

was  deposited  in  sifti.     It  was  not  ordinary  river  gravel,  but 

i !  into  which  the  gold  had  percolated  and  been  deposited 
(here.  The  fact  of  the  gold  being  thrown  down  from 
solution  led  him  <i  priori  to  suppose  it  would  be  under 
conditions  in  which  it  would  resist  amalgamation,  and  that 
was  exactly  what  took  place.  A  certain  proportion  of  the 
Randt  gold  was  amalgamable,  and  a  certain  proportion  was 
not,  and  he  entertained  a  Strong  opinion  that  that  was  due 
to  its  polymorphous  condition,  and  .Mr.  de  Rosenthal's 
experience  of  the  different  colours  of  the  gold  seemed  to 
him  to  point  in  that  direction.  He  should  like  to  ask  if  he 
understood  the  author  correctly  when   he  said  that  these  so- 

d  reel's  maintained  the  same  angle  all  the  way  down. 
His  impression  was.  from  the  faint  Burface  scratching  which 
had  only  been  carried  out  in  bis  day,  that  the  reef  showed  a 
tendency  to  Batten,  as  the  subsequent  borings  seemed  to 
prove.       He    had    the    idea  that    'hey    had    discovered    the 

isite  rim  of  the  basin,  but  that  was  a  point  he  could  not 
-iv  he  knew  much  about,  as  he  was  net  then'  from  the 
very  beginning,  but  he  should  like  some  further  information 
on  that  subject.  After  a  good  many  years' gold-milling  in 
many  part-  of  the  world,  including  America,  he  thought  an 
extraction  by  amalgamation  of  80  per  cent,  to  HO  per  cent. 
was  thoroughly  exceptional  ;  he  himself  had  never  seen  it. 
aid  he  should  say  wherever  they  got  "i  per  cent,  from 
milling  gold  in  the  ordinary  run  of  stuff,  they  were  doing 
remarkably  good  amalgamating  :  he  knew  very  few  instances 
where  it  was  exceeded.  He  might  also  suggest  that  the 
excess  of  copper  in  the  gold  doubtless  came  from  the  copper 
plates  themselves,  it  v  as  his  invariable  experience  that  when 
one  ran  fresh  plates  one  found  more  copper  than  after  they 
bad  been  running  some  time.  In  connection  with  that  he 
would  like  to  ask  whether  electro-plated  plates  were  not  being 
used  on  the  Randt.  In  the  States  of  America  the  plates  were 
nearly  all  electro-silvered  before  amalgamation.  There  was 
an  immense  deal  to  be  said  on  that  subject  which  he  could  not 
enter  into  then.  With  regard  to  the  cyanide  process  he 
should  like  to  ask  whether  it  was  an  actual  fact  that  pure 
zinc    would    replace    gold    in    a    solution    of    auro-pot 

aide,  or  was  it  a  much  more  complicated  question  ? 
His  own  impression  was  that,  if  you  dissolved  gold  in  a 
cyanide  solution  and  put  pure  zinc  in,  you  would  not  set 
any  precipitation  at  all.  He  believed  the  thine;  was  much 
more  complicated   than   was   thought.     In  d,  he 

could  not   help  pointing  out  that  the  diagram  of  a  10-stamp 


mill  was  misleading,  inasmuch  at  it  ihowi  I  the  I 

3    ins.   above   the    string    frame-.      Bach    a  thing 
could  not  run  for  live  mil 

Mr.    Bo    I  I  l.'i  Ml -aid  he  was   ignorant  both  of 

the  ehemi-ti  v  and  ihe  mechanical  details  "i  thi  ■  subject,  but 
he  was  sure  he  would  be  supported  hv  •  reryone  in  moving 
a  very  cord  al  vote  il  di    Mosenthal   for  his 

most  interesting  paper.  He  might  saj  that  he  now  fully 
understood  for  the  first  time  how  it  was  thai  with  these 
complicated  processes  < might  have  exceedingly  rich  gold- 
bearing  properties,  which  neverthelesf  would  be  pecuniarily 
unsuccessful.     It  was  quite  obvious  that   then  [real 

room  for  mismanagement,  and,  on  the  contrary,  opportunity 
for  very  considerable  impro 

the   proci  ol    extraction   through    the   application    of 

chemical  talent  ami  engineering  -kill. 

Mr.  Watson  Smith   very  h 

thank-.     In  doing  s.  he  should   liki  I  toa 

mo-:  interesting  communication  which  bad  hi  nl  to  him 

by  Dr.  George  Gore,  F.R.S.,  of  Birmingham  i-'8). 

In  a  series  of  experiments  made  recently  by  Dr.  Gore  on 
the  action  of  finely-divided  silica  upon  solutions  of  various 
sail   .  acids,  and    alkalis,  this  authority 

mented   with  cyanidi  sium  and  sodium.     In  the 

case  of  most  of  the  substances  in  -.und 

that  if  the  solutioi  up  with  the  luree 

in  comparatively  large  hulk  compared  to  the  weight  of 
dissolved    substance)    and    then  allow.    I  i    the 

supernatant  liquid  subsequently  examined  rable 

quantity  of  dissolved  substance  or  sal'  found  to 

disappeared.     If  the  supernatant  liquor  were  pou 
oil",  and    that    left   behind  ami    which    ha  1    soaked  into   the 
sihea  examined,  it  would  be  found  to  have  gained  in  dis- 
solved substance.     Indeed,  Dr.  Gon  sted  that  fim 
divided  silica  would  prove  a   useful   means  for  abstracting 
small  quantities  of  iodine  Ir.mi  v,  . ,   ihe 
san.l  being  subsequently  heated  to  set  tv.e  and  recover  tic 
iodine.     That    gave    an    idea    of   the  extent    to    which  this 
singular  action  went  ou.     Turning  to  cyani  les  of  | 
and  sodium,  lie  saiil  the  effects  ot 'silica  upon  weak  solutions 
of  cyanide  of  potassium  indicated  that    the  great  loss  of  the 
latter  substance  in  the  commercial  proc                   itinggold 

and  silver  from  powdered  quartz  w. i-  largely  due  to  the 
"  adhesion  "  of  that  salt  to  the  silica.    II  hen, 

a  few  years  ago,  he,  in  conjunction  with  Mr.  Graham 
Young,  read  a  paper  ou  experiments  tried  on  the  laboratory 
with  the  MacArthur-Forresl  process,  that  Mr.  Mac- 
Arthur  drew  their  attention  in  the  a  to  the  import- 
of  washing  the  ground  quartz  with  water  after  the 
cyanide  treatment.  Such  a  washing  in  good  filter-presses 
was  probably  the  mea  .rred 
to  iu  so  intcesting  and  -  way  by  Dr.  Gore. 
Nevertheless  there  was  no  doubt  that  were  it  not  for  this 
remarkable  property  of  fine  silica,  mere  fill  t  pressing  would 
then  represent  what  now  filter-pressing  plus  a  good  deal  of 
washing  combined  represented,  or,  in  other  words,  a  larger 
ma--  of  extremely  weak  vva-h-l;quors  than  would  have  been 
necessary  had  no  such  property  existed  in  -lea.  (  ither 
inert  solids  iu  pow  der  were  also  tested,  but  finely-divided 
i  exhibited  this  property  of  "  adhesion  "  in  the  most 
marked  degree. 

Mr.  Sutherland  said  he  should  like  to  add  a  word  if 
only  to  place  on  record  his  appreciation  of  what  Mr.  de 
Mosenthal  had  done.     He  had  the  pleasun  this 

paper  a  few  week-   ago,  and  was   struck  al    his  audacity  in 

savouring  to  ore  a   meeting  in  one  evening 

large  a    subject,  hut  he   had  done  so    D  --tully,  and 

had  been  able  to  focus  it  in  a  way  which  had  greatly  in- 
terested them  all.  It  occurred  to  him  that  it  would  he  a 
great  advantage  to  the  London  Section  il  few 

more  popular  papers  of  this  kind  upon  cert 
the   members   would  then  better  appn  ipers 

Following  a  a  particular  points  they 

might  in  this   case  have  separat) 
more   light    on   the    ehlorination    and    cyanide   ; 
[t  was   not  many  years   ago  sine  man  arran 

to    use   a    portion    of    his   laboratory   for   the   purpose   of 
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investigating  a  p  the  extraction  of  gold  fro  absolution 

in  cyanidi  im.     He  was  not   quite  so  successful 

as  he  had  hoped  in  depositing  the  gold  from  this  solution,  and 
nftei  a  few  weeks  asked  for  ass  generonsly  offering  in 

return  a  share  in  the  patent.  It  appeared  that  his  process 
consisted  in  the  addition  of  sulphuric  acid,  and  he  obtained 
a  wry  large  precipitate  of  gold,  though  after  evaporating 
to  dryness  and  fusing  he  did  not  obtain  anything  like  the 
whole  of  his  gold.  I:  was  not  until  that  fused  salt,  after 
being  dissolved  and  refiltered,  was  again  evaporated  and 
fused  with  ni'rate  of  potassium  that  he  got  the  whole  of 
his  gold  out.  He  only  mentioned  that  as  a  popular  illus- 
tration of  the  difficulty  of  precipitating  in  the  ordinary- 
way. 

Mr  m.  Mosentual,  in  reply,  said  that  Mr.  Mac  Arthur 
had  made  a  reference  to  chemical  skill  and  to  the  position 
which  chemists  now  might  occupy  with  regard  to  the  gold- 
mining  industry  in  8outh  Africa.  He  had  himself  been 
struck  by  the  secondary  positions  given  to  chemists  there, 
and  the  fact  that  in  South  Africa,  as  in  many  countries,  the 
so-called  practical  men  were  placed  in  charge.  A  man  who 
had  worked  underground  for  many  ye:irs  and  was  no  doubt 
very  competent  as  to  the  best  manner  of  exploiting  a  reef, 
was  thought  also  the  best  man  to  conduct  the  works  for  the 
extraction  of  the  gold.  It  was  the  same  all  over  the  world, 
and  it  would  be  many  years  before  the  prejudice  would  be 
entirely  overcome.  Nevertheless,  he  believed  that  the 
chemists  on  the  Knndt  were  making  headway,  and  he  was 
sure  that  the  more  they  did  so  the  better  it  would  be  for 
the  industry. 

In  reply  to  Mr.  Henry  Louis,  having  regard  to  the  large 
amount  of  material  he  had  to  deal  with  in  a  short  space  of 
time,  it  was  quite  impossible  for  him  to  go  into  details.  As 
to  the  microscopic  appearance  of  gold  extracted  from 
pyrites,  he  saw  crystalline  structure  in  some  of  the  specks, 
while  others  were  distinctly  amorphous.  He  considered 
that  the  various  colours  shown  in  gold  by  transmitted  light 
were  due  to  a  great  extent  to  its  physical  condition,  and 
that  gold  is  polymorphous  has  been  shown  repeatedly. 
Some  maintained,  on  the  other  hand,  that  the  different  appear- 
ances of  gold  were  frequently  due  to  the  particles  being 
coated  with  impurities,  whilst  others  maintained  that  we  were 
in  presence  of  alloys,  the  gold  containing  minute  traces  of 
other  metals.  It  was  well  known  that  if  gold  be  dissolved  in 
aqua  regia  and  precipitated  therefrom  by  sulphurous  acid 
it  appeared  granular  under  the  microscope,  while  the  gold 
which  had  been  separated  from  the  mercury  by  treating 
gold  amalgam  with  nitric  acid,  appeared  as  octohedral 
crystals.  With  regard  to  the  high  extraction  of  80  per 
cent,  over  the  plates,  he  had  this  information  from  someone 
who  had  worked  practically  in  Venezuela  and  could  only 
give  it  at  second  hand.  As  for  the  deep  levels,  time  had 
only  allowed  him  to  give  a  very  short  description,  and  he 
was  perfectly  aware  that  it  had  been  found  that  the  reefs 
flattened  somewhat  in  depth,  as  in  the  deep-level  borings 
the  reef  had  invariably  been  struck  100  feet  or  more 
nearer  the  surface  than  at  first  calculated.  The  sub- 
stitution of  zinc  for  the  gold  in  the  double  salt  (KAuCv.,) 
when  the  precipitation  first  begins  in  the  zinc  boxes 
seemed  excessively  probable,  and  Mr.  Louis  could,  after 
the  meeting,  see  both  the  double  salts,  samples  of  which 
had  been  prepared  for  him  by-  Mr.  Bettel. 

The  Chairman  said  perhaps  it  was  because  he  was  a 
chemist,  but  he  had  a  strong  impression  that  an  engineer's 
chemistry  was  not  nearly  so  good  as  a  chemist's  engineering ; 
and  especially  when  a  chemical  process  was  concerned  it 
was  better  to  let  the  chemist  be  his  own  engineer.  It  was 
very  important  in  these  days  that  a  chemist  should  be 
something  of  an  engineer. 
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Meeting  held  in  the  Chemical  Club,  on  Friday, 
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MB.    IVAN    LEVINSTEIN    IN    THE    CHAIR. 


COMPARATIVE  HESULTS  OF  SOME  MODERN 
SYSTEMS  OF  SEWAGE  TREATMENT. 

BY    W.    XATI.OR,    F.C.S. 

Since  the  formation  of  county  councils  in  the  year  18S8, 
the  prevention  of  rivers'  pollution  has  received  a  considerably 
increased  amount  of  attention,  due  to  the  fact  that  the- 
administration  of  the  Rivers  Pollution  Prevention  Acts  is 
now  in  the  hands  of  bodies  not  themselves  in  default. 
Moreover,  the  local  authority  having  administration  of  the 
Act  is  not  unduly  influenced  in  cases  of  manufacturing 
pollution  owing  to  the  preponderance  of  representatives 
directly  engaged  in  manufactures.  The  action  of  county- 
councils,  therefore,  in  this  matter  is  distinctly-  towards 
hroad  uniformity.  And  this  action,  whether  it  be  commend- 
able or  otherwise,  has  resulted  in  numerous  schemes  of 
sewage  treatment  and  various  descriptions  of  plant  being 
placed  upon  the  market  for  dealing  with  all  kinds  of  noxious 
and  polljting  liquids. 

I  purpose  to-night  dealing  with  the  question  of  sewage 
treatment  ouly.  Manufacturers,  as  men  of  business,  I 
presume,  may  he  safely  left  to  manage  their  own  affairs, 
although  I  would  hardly  venture  to  say  the  same  concerning 
local  authorities  on  this  point.  It  certainly  may  appear 
a  bold  statement  to  make,  but  "  by  their  fruits  shall  ye 
know  them."  In  fact,  it  will  probably  be  admitted  that 
the  members  of  local  authorities  are  elected  upon  broader 
and  indeed  more  honourable  grounds  than  an  intimate 
knowledge  of  sewage  treatment,  that  they  represent  the 
ratepayers'  interests  generally,  and  that  upon  technical 
points  they  should  consult  specialists.  Unfortunately  my 
experience  is  that  upon  matters  appertaining  to  the  treat- 
ment of  sewage  specialists  are  very  rarely  consulted,  and 
even  when  they  are  their  advice  is  considered  after,  and  a 
long  way  after,  the  question  of  £  s.  d. 

In  the  larger  corporations  the  matter  is  left  to  a  sewerage 
committee,  not  universally  formed  of  the  most  influential 
and  intellectual  councillors.  Of  course,  exceptions  will  at 
once  occur  to  all  of  us  here,  but  broadly  speaking  a  sewerage 
committee  is  not  a  committee  like  the  finance,  library,  and 
public  works  committees,  and  is  often  relegated  to  th& 
"  practical  men  "  on  the  council.  Now,  to  these  practical 
men,  so  called,  nothing  in  the  world  seems  so  simple 
as  the  proper  treatment  of  sewage.  Each  one  holds  in 
his    bosom    a    scheme   destined   to   solve   this   complicated 
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blem  nml  to  save  the  im| riahed   ratepayers' m 

Hut    while  tins  enmmillei  il  unti    is  in  solemn 

clave  assembled,  one  of  the  kid-gloved  councillors 
pa  in  w  nil  :i  p  imphli  i  in  I  ti  'in  that  lime 
forward  each  in  his  turn  orma  himself  with  n  pamphlet 
defying  all  comers,  and  a  terrible  war  is  waged  on  the 
various  systems.  It  is  just  this  state  of  things  which  prompts 
me  tn  offer  the  following  results,  mid  to  attempt  rougl 

tieate  :i  sort  of  tabic  from  which  perhaps  a  uniform  line 
of  nction  may  be  suggested.  In  each  town,  so  far  as  my 
experience  goes,  the  discussions  on  sews  tine.nl  Reem 

to   h inducted    on   altogether  different   lines.     Analyses 

pul  forth  copied  from  various  printed  pamphlets  which 
I  hesitate  not  to  say  are  absolutely  worthiest).  I  lay  the 
results  tn  follow  before  you,  therefore,  holding  a  brief  from 
do  one.  The  samples  were  takcu  personally,  and  not  after 
due  natice,  but  on  surprise  visits. 

At  tin-  nits, t   i   may  take  it  that  however  divided  the 
on  tu:iv  !>.'  regarding  the  treatment  of  organic  matter 
in  solution  in  domestic  sewage,  all  suspended  roattei  can  be, 
and  ought  to  be,  eliminated  by  either  filtration  (in   the  case 
of  broad    irrigation),   subsidence,  or    precipitation.       The 
dissolved  impurities  or  organic   matters   in   solution   must 
claim  our  common  attention  as  objectionable.     The 
ected  to  on  the  following  grounds  :  — 
1.  That  tiny  decompose,  s,,  causing  a  nuisance. 
•J.  That  they  are  liable  to  become  the  home  ai  il  breeding- 
place  of   disease-producing  germs.     It   has   been   proved* 
that  tin1  organic  matter  in  sewage  is  per  ae  harmless  except 
in  so  t'.ir  .is  it  robs  natural  streams  of  dissolvi  1  oxygen,  and 
this  only  to  a  very  slight  extent. t 

The   d  nisms   present,  however,  affect    it    in   so 

much  that  they  cause  its  decomposition,};  and  on  tins  fact 
certain  schemes  of  sewage  treatment  mainly  depend,  viz., 
the  sterilisation  sy  stems. 

In  making  n  table  of  the  various  systems,  the  plainest 
line  1  ircalion   can    be   drawn   between    sterilisation 

systems  and  all  others.  While  the  sterilisation  systems 
attack  the  organism  in  the  open  field,  st  to  -p  ak.  with 
the  object  of  killing  it  outright,  all  others  aim  at  depriving 
it  of  food  and  so  starving  it  out.  In  fact,  the  two  systems 
may  be  compared  to  a  pitched  battle  on  the  one  haul  and 
a  siege  on  tin-  other. 

lint  to  my  mind  it  has  always  appeared  useless  to  attack 
and  kill  organisms  ami  yet  not  destroy  their  food,  just  as  it 
would  be  useless  to  attack  and  destroy  a  garrison  of  soldiers 
ami  yet  allow  the  supply  of  provisions  to  pass  ou  to  the 
•ncmy*s  reinforcements. 

One  of  the  earliest  systems  of  sterilisation  was  the 
K  Amines "  system,  in  which  sterilisation  is  claimed  to  he 
brought  about  by  a  gas  termed  aminol.  It  is  said  to  be 
generated  by  trimethylamine  and  any  alkali. 

In  practice  the  trimethylamine  is  added  as  a  certain  pro- 
portion of  herring  brine,  and  the  alkali  as  caustic  lime. 
The  evolution  of  the  aminol  gas  is  in  exceedingly  small 
quantities,  in  fact  imperceptible.  It  is  claimed,  however, 
that,  small  as  it  is,  the  quantity  is  quite  sufficient  to  destroy 
all  forms  of  germ  life,  and  I  do  not  for  a  moment  intend  to 
dispute  this.  Whether  from  a  bacteriological  point  of  view 
the  effluent  is  dead  or  otherwise,  I  am  not  prepared  to  say, 
■but  thi<  much  is  certain,  that  the  organic  matter  in  solution 
is  not  appreciably  diminished.  The  effect  of  tins  treatment 
ou  the  Wolverhampton  sewage,  so  far  as  the  organic  matter 
in  solution  is  concerned,  is  shown  in  the  results  given  else- 
where. Nos.  1  and  2. 

It  is  claimed  by  advocates  of  the  sterilisation  systems 
that  the  decomposition  of  the  organic  matter  is  arrested 
permanently,  since  the  atmosphere  contains  only  non-patho- 
genic germs,  which  exude  organic  matter  as  inert  >r 
inorganic.  This  argument,  however,  cannot  Stand,  as 
pathogenic  ferments  can  and  have  been  discovered  in  natural 
waters  }  They  have  also  been  discovered  in  the  atmosphere. 
As  proof  of  this,  one  has  only  to  place  a  vessel  containing 
organic  matter,  such  as  beef  tea.  in  the  open  atmosphere  in 
summer  weather,  when  it  will  soon  begin  to  decompose  and 
give  off  most  disgusting  smells. 

1  merich,  "  Zeitschrift  lur  BinkiKie,"  VoL  XIV..  p.  563. 
*  Rivera  Pollutii  IS68    187*. 

:  A.  B.  Griffiths, "  Micro-orpi  87  and  40. 

j  A.  B.  Griffiths, " Micro-organisms,"  pp.  W,  47,  and  49. 


Further,  I  will  venture  t..  say  that  there  are  very  fen 
rivei  .id  which  do   n  rude   »ewa 

someshai r  form;  and  the  only  condition   under  which 

sterilisation    systems    can    appi 

wheie  the  effluent   has   but   a  short  distance  to  run  b< 

being  lost. 

Another  and  1 e  rcoenl  form  of  sterilisation  system  is 

'he   "Bacillite."      In  this  ease   tl wage   i-  intimately 

mixed  wil                   ir  of  a  mixture  ol  d.cresylic 

acid,  ami  pine-nil  extract 

These  three  compounds  are  introduced  by  means  of  a 

introduced  into  the  main  outfall  newer  by 

-  of  a  batti  tors.     It   ia   claimed  that  in  the 

form    of    vapour    the    germicidal    efficiency   is    increased 

200-fold.     Pine-oil  extract,  it   is  clain  ,-   an 

oxidising  agent. 

Apart  from  the  sterilisation,  the  effluent  at  Kettering, 
where  half  a  million  gallons  per  day  are  treated  In  this 
method,  contained  mi  the  L'Tth  of  January  1894,0*6  part 
per  100,001)  albuminoid  ammonia, 

1  he  "  1 1,  runt.   "  pr. >..,  I  think,  is  the  latest  *  Inch  claims 

to  sterilise  sewage.     Here  the  sewage  is  mixed  with  a  certain 

proportion  of  sea  water,  which  has  previously    undergone 
electrolytic  decomposition,  and  is  therefore  highly  cha 
with  oxides  of  chlorine,  said  to  be  powerful  disinfectants 

The  experiments  at  Worthing  are  not  vet  completed,  and  it 
would  be  premature  to  say  at  present  more  than  this,  that 
a  sample  drawn  after  treat  mint  gave  I  '39  parts  per  10  1,000 
albuminoid  ammonia,  and  this  at  any  rate  is  a  consideration 
which  the  inventor  docs  not  profess  to  concern  him 
with. 

Dr.  Kelly,  medical  officer  of  health  for  Worthing  and 
combined  sanitary  district  of  West  Sussex,  alter  making  a 
trial  has  reported:  "Since  there  is  do  instantaneous 
decomposition  of  faecal  matter  and  no  sterilisation  of 
sewage,  I  am  of  opinion  that  the  process,  as  far  as  the  late 
trials  have  gone,  has  failed  to  produce  the  results  which  are 
claimed  for  it  by  its  inventor." 

It  must  be  admitted  that  the  effect  of  a  current  of  elec- 
tricity passing  through  water  containing  organisms  is  to 
kill  them,  granting  the  eunent  is  of  sufficient  electro-motive 
force  (about  five  volts),  but  its  effects  upon  spores  have  not 
y<  t  been  demonstrated. 

It  has  been  proved  that  the — 

Volts. 

Bacillus  tul  .  .led  by  an  el.it  ro-m  rive  force  of'2'lii 

Bacterium  lactis  .,  „  „  2"2t> 

.,         aeeti  „  ,.  „  324 

allii 

Bacillus  subtilis  ..  ,.  ,,  -j-7l' 

Granting  so  much  then  for  the  electrical,  so  far  as  sterili- 
salion  is  concerned.  I  can  only  refer  to  the  Salford  trials  for 
the  result  of  the  treatment  upon  dissolved  organic  matter, 
for  I  am  not  aware  that  at  any  place  it  has  been  permanently 
adopted. 

The  abuminoid  ammonia  ia  the  effluent  wa,  a!  timjs  :  — 


part  per  100,001. 


0-23 

017 

o-is 

Oil 

"•17 
n'l'i 
nil 
o-ll 
ill:; 


The  results  are  after  filtration  through  sand. 

These  Beun  comment,  but  speak  for  themselves 

•  actory;  and  a-  this  is   the  first  system  mentioned  as 

satisfactory,    the    next    matter   of   importance    1-    :. 

Various  systems  of  treatment  would  occjr  to  many  people 

as   capable   of  givil  fflttents    in  which   the  cost   is 
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prohibitive— distillation  for  instance.  Now  the  cost  of  the 
electrical  treatment  at  Salford  was  based  upon: — 

£ 

'Indicated  uorse-power  (labour  and  coal) 3,7tx> 

iron t.."'i'i» 

reciation  and  interest  on  capital s.mj 

1 1.725 

This  is  apart  from  sludge-pressing  (2,070/.). 

It  was  the  most  expensive  of  the  systems  tried.  One- 
third  of  the  cost  of  treatment  (exclusive  of  pressing,  the 
eost  of  which  differed  very  little  from  the  next  higher,  the 
International)  was  for  indicated  horse-power,  and  this  was 
based  upon  a  run  of  132.'  hours.  Now,  high  as  this  cost. 
works  out,  it  is  probable  that  iu  lengthy  practice  it  would 
work  out  higher. 

The  efficiency  of  the  treatment,  or,  more  properly,  the 
extent  of  purification,  depends  upon  the  amount  of  current 
passed  through  the  sewage.  We  may  take  itf  that  in  the 
electrolysis  of  sewage  (as  in  anything  else)  the  amount  of 
chemical  decomposition  is  directly  proportional  to  the 
amount  of  passing  current,  and  that  a  given  quantity  of 
sewage  requires  a  given  quantity  of  current  for  a  given 
period  of  time. 

This  current  has  to  be  passed  between  the  electrodes 
through  the  intervening  sewage.  This  intervening  sewage 
offers  a  certain  amount  of  resistance,  the  icsistaiice  following 
Ohm's  law.J  iu  liquids  as  in  solids,  viz.,  "  the  current  varies 
directly  as  the  electro-motive  force,  aud  inversely  as  the 
resistance." 

It  follows, therefore,  that  the  greater  the  distance  between 
the  plates,  the  less  the  current  for  a  given  electromotive 
force,  or  the  greater  the  distance  between  the  plates,  the 
higher  must  be  the  electro-motive  force  to  cause  an 
unvarying  current.  As  the  plates  are  oxidised  away,  and 
the  distance  between  them  is  augmented,  the  speed  of  the 
dynamos  must  be  increased,  and  the  engines  run  quicker, 
and  more  coal  and  labour  consumed  to  ensure  the  current 
in  quantum  stiff. 

At  Salford  the  plates  were  ^  in.  thick,  and  the  intervening 
spaces  |  in.,  initially.  Finally  the  spaces  would  be  lj  ins., 
and  the  initial  electro-motive  force  to  the  final  as  5:9  ;  and 
the  initial  to  the  final  cost  of  current  would  follow  the 
same  ratio,  except  in  so  far  as  large  quantities  of  power  can 
be  generated  more  cheaply  than  small,  compared  unit  with 
unit. 

A  valid  objection  to  this  reasoning  may  be  advanced — 
that  a  point  would  be  found  in  practice  at  which  it  would  be 
cheaper  to  renew  the  plates  than  to  pass  current  through  so 
great  a  space  ;  but  in  that  case  the  remaining  plates  should 
have  been  weighed  in  as  a  loss  of  iron,  and  cost  calculated 
upon  the  average  current  through  the  whole  life  of  the 
plate,  not  upon  a  run  of  132.\  hours. 

I  have  mentioned  this  objection  to  the  test  before,  and 
was  met  with  the  reply  that  in  practice  the  electro- motive 
force  required  is  constant.  Well,  if  it  is  so,  surely  a  fact  of 
such  importance,  a  fact  which  goes  in  the  face  of  well- 
established  theory  throughcut,  and  all  other  known  practice, 
should  be  accounted  for  and  regarded  as  an  important 
discovery,  and  not  allowed  to  rest  upon  the  ipse  dixit  of 
anyone. 

Precipitation. — Concerning  the  comparative  merits  of 
continuous-flow  or  quiescent  tanks,  nothing  here  need  be 
said  more  than  that  the  choice  depends  upon  local  conditions. 
Where  land  i-  scarce,  small  quiescent  tanks  give  as  good 
results  as  large  continuous-flow  tanks,  but  require  more 
labour,  the  extra  cost  of  which  has  to  be  compared  with  the 
interest  on  capital  sunk  for  extra  laud. 

Continuous  tanks  could  be  u5cd  at  a  lower  level,  except 
that  the  sludge  must  be  relieved  of  the  supernatant  liquor 
before  emptying,  wh  i  ites  pumping.     To   obviate 

this  difficulty  two  continuous-flow  tanks  have  been  lately 
brought  out,  iu  one  of  which,  tin-  "  Ives,"  the  sludge  is 
pumped  from  a  couical-shaped  bottom  while  the  tank  is  iu 
operat 


•  Reports  of  Salford  trials. 

|  Gore,"  Blectro-chemietry,"  p.  9. 

;  Journal  uf  th  •  Chem.  Society,  Vul.  X.,p.  203. 


The  principle  is  a  good  one,  which  sooner  or  later  wili 
gem  rally  be  adopted.     The  objections  to  it  are  : 

1.  That  sludge  immediately  above  the  outlet  only  is 
pumped  out,  and  is  followed  by  the  sewage,  which  soon 
makes  the  sludge  thin. 

2.  The  sludge  remaining  on  the  sides  decomposes,  so 
affecting  the  effluent.  The  results  of  the  working  of  this 
tank  at  Tamworth  are  shown  in  analyses  9  and  10. 

A  gnat  improvement  on  this  is  the  Candy  Tank,  which 
has  a  flat  bottom,  and  from  which  the  sludge  is  siphoned 
through  a  revolving  arm.  The  tank  can  be  worked  with  a 
foot  head  to  10  times  its  capacity  per  24  hours,  and 
emptied  while  in  use.  A  result  of  the  working  is  shown  in 
analyses  Xos.  11  aud  12. 

Both  tanks  are  fed  at  the  bottom  under  a  bonnet  with  a 
dip  pipe. 

Oxidation   Processes. 

1.  Precipitant!.  —  Much  has  been  written  aud  said 
concerning  oxidation  by  precipitants — but  very  little  done, 
and  I  fancy  the  advantages  of  ferric  salts  over  ferrous 
have  been  very  much  over-rated.  It  is  no  doubt  truly- 
contended  that  ferrous  salts  are  reducing,  aud  ferric  salts 
oxidising  agents,  but  this  much  is  certain,  that  no  ferric 
salts  have  yet  been  put  into  use  which  will  produce  a 
satisfactory  effluent  alone,  arid  that  much  ouyht  to  be 
generally  known. 

In  considering  the  equations — 

3Fe.,(HO)6  +  3C  =  6Fe(HO)2  +  3CO.,  +  3H2 
6Fe(Hb)2+3H2  +  N2  +  3H20  +  03  =  3Fe2(HO)0  + 2XH,- 

we  must  bear  in  mind  that  the  ferric  hydrate  is  only 
sparingly  soluble  in  water.  That  which  is  suspended 
undergoes  no  such  chemical  change,  as  evidenced  by  the 
permanency  of  the  bluish-green  and  red  colours.  Further, 
the  samples  numbered  14  to  23  show  the  oxidising  effects 
of  iron  salts  to  be  slight  in  any  case,  and  that  the  value 
of  these  salts  is  in  their  power  of  precipitating  suspended 
matter  more  than  sny thing  else.  It  occurs  to  me  that 
oxidation  is  more  easily  brought  through  the  agency  of 
filters  than  precipitants,  and  more  attention  might  be 
paid  to  these  with  good  result.  By  this  1  do  not  mean 
oxidation  iu  filters  by  means  of  the  oxidising  action  of 
ferric  hydrate  in  the  filter,  which  hydrate  is  alternately  in 
the  ferric  and  ferrous  state,  as  it  is  claimed  to  be  in  the 
case  of  the  Kremnolite  precipitant.  The  effect  of  such 
action  is  shown  not  to  be  very  startling  by  the  result 
No.  22.  The  filter  I  refer  to  more  particularly  is  a  filter 
where  oxidation  is  brought  about  both  by  direct  oxidation 
and  nitrification. 

The  great  amount  of  attention  paid  just  now  to  oxidising 
precipitants  suggests  the  idea  of  a  dynamo  tenter  running 
short  of  current  devoting  all  his  attention  to  the  exact 
setting  of  brushes,  oiling,  &c,  instead  of  running  the 
engine  faster,  or  decreasing  the  resistance  to  the  current. 
His  attention  is  directed  to  the  wrong  point. 

2.  Direct  Oxidation  by  Filters. — The  three  specially- 
prepared  filtering  materials  which  I  had  hoped  to  bring 
before  you,  aud  iu  fact  the  only  three  of  whose  existence 
I  am  aware,  were  polarite,  porous  carbon,  aud  Bell's 
magnetone.  I  regret  that  I  am  not  able  to  do  this  in  the 
way  1  desired. 

I  wrote  asking  the  porous  carbon  patentees  the  m  Brest 
point  to  Preston  at  which  it  could  be  seen  iu  use,  and  was 
advised  that  such  a  point  was  Kichmond.  Upon  writing 
to  the  engineer  in  charge  of  Bichmond  works,  however, 
he  informed  me  that  only  a  portion  of  the  filtering  area 
contained  porous  carbon,  that  that  was  not  iu  constant 
use,  that  certain  days  were  set  apart  for  visitors,  and  that 
I  should  not  be  allowed  to  take  samples  without  previously 
making  an  appointment.  It  is  needless  for  me  to  state 
therefore  that  samples  were  not  drawn,  although  I  applied 
for  and  was  supplied  with  a  sample  of  the  porous  carbon. 

Bishop  Auckland  was  the  point  to  which  I  was  directed 
for  a  sample  of  sewage  treated  by  "  Bell's  Magnetone,"  and 
here  also  I  was  unable  to  get  a  sample  of  effluent  owing  to 
personal  reasons.  A  sample  of  the  Magnetone,  although 
applied  for  on  the  20th  nit.,  is  only  just  to  hand.  Concerning 
this  process  therefore  I  will  say  nothing  further. 
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Tin-  aotioo  of  polarite  and  porous  oarbon  I  lake  to  be 
one  of  direct  oxidation,  duo  to  the  exceedingly  Boe  cellular 
construction  of  the  materials,  The  microscopic  porea 
oootaio  oxygen,  which  acta  in  the  same  manner  as  occluded 
.in  in  apongj  platinum.  The  porea  in  polarite,  however, 
as  Been  under  the  microscope,  are  much  Boer  than  in 
porous  carbon.  Moreover,  a  jel  of  hydrogen  passed  through 
the  two  substances  raised  the  temperature  of  polarite  much 
more  readily  and  to  a  highei  point  than  it  did  in  thi 
of  porona  carbon. 

Further,  it'  equal  quantities  of  solution  of  Ml    be  passed 

through  t-,|iial  filtering  areas  of  polarite  and   i lis  carbon, 

that   passed  t  i  rough  the  former  will  give  a   much  denser 
precipitate  with  B 

Again,  I'ailiham  clear  sewage  containing  0-27  albuminoid 
ammonia,  passed  through  polarite  ami  porona  carbon,  gave 
0'  1 1  in  the  one  case  and  0"  1'J  in  the  other  respectively. 

<  >ther  reanlta  of  polarite  treatment  are  shown  in  the 
analyses  numbered  24  and  25, 

Natural  Media. 

By  the  term  "  natural  media  "  1  wish  to  he  understood 
those  media  in  which  oxidation  is  not  brought  about  by 
direct  oxygen  contact,  but  by  the  nitrifying  organisms  ;  ami 
I  must  confess  at  once  that  this,  to  my  mind,  is  the  best 
method  of  sewage  treatment  where  such  media  can  be 
Obtained,  01  course  the  limitation  is  very  necessary  and 
VST;  wide;  but  at  the  same  time  1  hesitate  not  to  say  that 
where  failures  have  resulted  they  have  accrued  in  all 
cases  either  from  mismanagement  or  unsuitable  physical 
conditions. 

At  Lincoln,  for  instance,  where  it  has  failed,  a  com- 
mencement was  made  with  55  acres  of  land.  This  was  not 
under-drained,  and  crude  sewage  put  on  without  any  attempt 
at  precipitation.  Soon  after,  it  was  found  that  the  land  had 
become  choked,  anil  a  resort  was  nude  to  subsidence  tanks 
and  draining.  Then  precipitation  by  lime,  followed  by  lime 
ami  iron,  the  whole  finally  to  be  abandoned  for  polarite 
filters. 

In  the  case  of  Preston,  a  tract  of  sandy  land  has  been 
embanked  from  the  Kibble  estuary  (600  acres  in  extent), 
portions  of  which  are  from  time  to  time  literally  submerged 
with  sewage.  The  Ian  1  is  not  under-drained,  but  the  sewage 
left  to  drain  awav  wherever  it  may  find  outlets.  Such 
outlet-,  however,  are  very  scarce,  for  during  a  considerable 
portion  of  the  day  the  farm  embankment  is  flanked  by  sea- 
water. 

The  average  level  of  the  surface  is  13  feet  above  ordnance 
datum,  and  ordinary  spring  tides  rise  to  this  height,  the 
al  water  rising  under  the  farm  of  course  with  the 

tin  the  ebb   tide  the    a  ■   a-water  makes    its  way   out 

first,  then  a  mixture  of  sewage  and  sea-water, and  finally 
the  sewage.  But  at  this  point  of  time  the  flood  tide  com- 
mences and  drives  back  the  sewage  to  the  top.  and  so  on 
m/  infinitum.  On  one  occasion  I  observed  about  2  or  3  feet 
depth  of  sewage  on  the  firm. and  on  this,  on  a  floating  raft, 
workmen  were  engaged  repairing  the  embankment. 
The  effluent,  taken  at  low  water,  pave — 

Chlorine 69"7  porta  per  100,000 

Diss  h    I  solids S6XV3       „  „ 

How  anyone  could  select  such  a  site  for  a  sewage  farm 
is  surely  a  my  steiy. 

flagrant  eases  of  inappropriate  sites  are  Chorley, 
Blackrod,  and  Shepton  Mallet  (Somerset).     Kadi  of  these 

i-  a  farm  forming  a  river  bank.  In  the  first  case  the  farm 
lias  an  average  fall  of  74  feet  in  its  width  of  1,056  feet, 
or  about  1  in  14.  Blackrod  has  an  average  fall  of  130  feet 
in  its  width  of  400  feet,  or  about  1  in  3.  while  Shepton 
Mallet,  in  spite  of  a  favourably  altered  configuration, 
still  has  an  average  gradient  of  1  in  6.  It  is  needless  for 
me  to  point  out  that  the  sewage  in  these  three  cases  just 
takes  a  straight  line  for  the  river,  which  explains  the  figures 
m  in  analyses  -7.  2S,  and  29.  In  contradistinction  to 
these  1  will  instance  the  firms  at  Ormskirk  and  Wigan. 
T'e  former  is  a  good  loamy  soil,  with  a  fiat  surface,  is  well 
cultivated,  and  no:  "doused"  with  sewage.  There  is 
sufficient   acreage  to   the   population,   and    the    sewage    i- 


in  aied  in  tanks  as  a  preliminary  step.      \- 

a  faun  of  270  acres  now  giving  a  good  effluent,    Thi 

acres  offlal  loamy  land  was  .!  rided  1  i-i  yoat  .i-  follows:— 



7" 

'■«-s ||J 

Turnips pi 

■  s  Qlter  beds  and  under  i 

Amounts   Rkceivkd  from  Omen  Places  for  Tai  uunt 
of  their  Bi  «  »on. 

e 
i  Upull 

luce -71 

Orrell 189 

Sewerage  rato equal  to;-/,  in  the  £. 

Details  for  Yeab  ended  Mauch   i- 

t    ».   ./. 

Sinking  fund,  sewers Ml    -     i 

(arm 61    9    i 

Interest, sewers tfiH    a    2 

assessment  of  sewer  pipe  12 

Uil   S  18  15  10 

Wages.    Screen  chamber ','t-    i    fl 

Sewerage  account 166  10    i 

is  r.    i ■ 

Loss  on    uiu,  year 1,233 

These  figures,  together  with  an  effluent  giving  of!  only 
0"1  part  per  100,000  albuminoid  ainm 

ingly  well  for  a  sewage  farm  properly  situated  and  well 
managed.      But  there  is  only  one  Wigan,  unfortunately. 

It  is  such  figures  as  these  that  visiting  deputations  ought 
to  ask  for,  and  not  figures  concerning  the  maximum 
quantity  of  storm  overflow  allowed  to  be  turned  into  rivers. 
injunctions,  price  obtained  for  sludge,  number  of  w.c.'s 
prime  cost  of  works,  &c.,  &c,  as  's  frequently  done. 

Artificially  prepared  Fermentative   Oxidation  Media.-— 

Au  impression  has  long  been  abroad  among  the  local  board 
"practical  men"  that  coke  is  the  proper  thing  through 
which  to  filtei  sewage. 

Reason  and  figures  are  of  no  avail  with  chair- 

man who  has  set  his  mind  on  coke.  It  is  an  old-established 
institution,  handed  down  from  father  to  son,  and  will  die 
hard,  but  die  it  must,  for  (as  shown  by  the  Nelson  figures) 
it  has  no  effect  on  dissolved  organic  matter  at  ordinary 
filter  depths  and  rates  of  filtration.  This  coke,  however, 
was  pulled  out  and  burnt  during  the  recent  coal  famine, 
doing  more  good  on  that  particulai  occasion  than  it  ever 
did  before.  Its  ghost,  however,  is  Dow  on  exhibition  at 
Baildou  in  the  form  of  a  "  carbon  "  filter,  SO  called. 

Ashpit  and  privy  refuse  is  here  burnt  (carbonisi 
claimed)    and  a    filter   made   of  the   resulting   ash.  which    is 
nothing  hut  ash.     This   forms  a   sand  filter,  hut   that  is  all ; 
and   if   of  sufficient   area   would   perhaps   in  time    form  a 
nitrification  bed. 

This  is  a  process  which  at  once  appeals  to  the  minds  and 
pockets  of  local  boards.  No  precipitants  '■  no  expensive 
filters!  refuse  disposed  of '.  no  pollution.  The  impossibility, 
however,  of  its  application  on  a  large  scale  inn-: 
apparent  at  one  ■  to  any  but  an  outsider.  The  sewage- 
treated  at  Baildon  hy  this  process  is  initially  very  weak. 
Its  effect  upon  that  is  a  nure  screening  -   -hown  by 

the  results  numbered  34  to  37. 

The  result  of  .-.  very  recent  system  is  shown  in  .\f-.  3^ 
and  39. 

This  system  was  the  subject  of  two  very  plausible  leaders 
in  the  "  Engineer,"  which  were  copied  pretty  freely  in  other 
journals. 

In  fact  the  birth  and  fame  of  this  process  is  the  ' 
example  of  that  utter  recklessness  with  which  peopU  launch 
into  the  question  of  -oimil.'  treatment,  whicn  I  ventured  to 
call  vour  attention  to  in  the  hope  that  some  definite  data 
for  the  choice  of  a  system  may  be  suggested  here.  A 
person  notices  certain  effects  resulting  from  a  filter  through 
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which  the  s  ■  passed.    These  effects 

it   all   unusual   in   themselves)  form  the  subject  of 

■    'i  a  standard  et  umal,  patents  arc  taken 

pamphlet  issued,  offering  a  process  of 

bout  money  and  without  price;  which  process, 

at  Towcester,  is  neither  more  nor  loss  than  a  sand 


and  gravel  filter,  anil    not  the  best  at   that,  as  evidenced  by 
the  samples  taken  without  notice. 

It  i*  .iust  as  easj  for  good  samples  to  be  taken  by 
judicious  preparation  as  it  is  for  had.  For  instance,  hen-  is 
a  -erics  of  acalyses  to  me  as  showing  the  effect  of  an  "  Ives  " 
precipitation  tank. 


Water. 
Uoirarn   Analyst's  Laboratory,  Unity  Buildings,  Birmingham. 

Ki  -i  ij-  of  Analysis  Expressed  in  Parts  per  100,000. 


Date  of 
ipt  of 
pie. 

iption. 

Total  Solid 

Impurity. 

1"  .                 Organic 
Ammonia.        Ammonia. 

Kitrogeii  as 

Xitrn    • 

anil 
Nitrites. 

Total 
Combined 

Nitrogen. 

Oxygen 
Absorbed 
in  4  Hours. 

September  Sth 
September  7th 

September  11th 

Sample  senl  bj  Mr.  H.  J.Chuson, 
OK..  Tamworth. 

8*6-0 
68-0 

c-ooo 

0'COO 

2-A98 

II    ,  Ml 

0 
0'22 

.. 

Description. 

Chlorine. 

Suspended  Matter. 

Rem 

•pt  of 
Sample. 

Organic.            Mineral. 

Total. 

irks. 

1893. 
Septem 

September  7th 

September  nth 

Samples  sent  by  Mr.  H.  J.  Claison, 
1    I   .  Tamworth. 

WO 
6-1 

SWO 

370-0 

7G3-0 
0 

Very  turbid. 

Fairly    clear 
1  ended      n 
odour.    -7t 
action. 

Foul  odour. 

natter.        No 

utral    in  re- 

These    two    analyses    were  shown    to  me,  as  they   had 

doubtlessly  lien  tn  many  others,  as  illustrating  the  effect  of 
an  •'  Ives  "precipitation  tank.  When,  however,!  pointed  out 
that  the  nitrates  had  gone  up  and  the  chlorine  gone  down, 
which  was  a  very  unusual  effect  of  a  precipitation  tank,  :t 
was  courteously  explained  that  one  sample  was  drawn  four 
days  after  the  other. 

The   method    and    point    of  time    of    sampling    sewages 
-    to  me   to  In-  one  of  the  many  other  things  omitted 
-  which  should  there  find  a  place. 


For  the  purpose  of  forming  the  framework  of  a  discussion 
I  suggest  here,  in  conclusion,  that  the  following  rules  be  laid 
down  for  the  efficient  treatment  of  sewage  :  — 

1.  Suspended  solids  to  be  removed  by  precipitation  in 
some  form. 

2.  That  the  organic  matter  in  solution  be  oxidised 
(directly  or  by  means  of  natural  nitrification). 

3.  That  no  effluent  entering  a  natural  stream  or  canal 
should  give  off  more  than  0"]  part  per  100,000  albuminoid 
ammonia. 

4.  That  the  precipitated  sludge  be  pressed  and  burnt. 


Table  of  Commoner  Systems. 


•     ilisation 

systems... 


Oxidation 

systems.. 


f  Amines. 


Point  of  Sampling. 


\\'olverhampton. 


Electrical  (duplex) Salford. 

I  Bacillite  !  Kettering. 

LHermite Worthing. 

("Ferric  chloride Laboratory. 

nc I  Horwicb  and  Laboratory. 

Precipitants -i  Clarine Darwen  and  Laboratory. 

I  Kremnolite Salford  and  Laboratory. 

(.Levinstein's  patent  persalt |  Laboratory. 

fPolante IIuddersGeld. 


|  Dir  .<  t 
linn., 


Filters ■'  Porous  cor! on 

[Magneton 


laboratory. 


Fr.-inentative 
oxidation... 


Natural  media . 


Artificially 

pared  media  . 


i  Ridged  anil  furrowed  land Lincoln. 

(.Grassland    ploughed  occasionally)  .      Preston,    Blackrod.   Charley,   Wigan, 

Shepton  Mallet.  Ormskirk. 
TCokc Nelson. 

pre-  J  Carbon Haildon. 


'  i 


I  Cultivation    bed,    sand   and   gravel 
I    (Scott  tfoncriefl). 
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Tabu    "i    Ubsultx 


iption  ■  •!  Sample. 

Wolverhampton   p»m  Icar)   before 

tr<  atmeni  by   tiuinrf  prop  ss. 
Sain*-  aftor  treatment  by  Amines  proooss.... 

Borne  after  pass  iig  over  Irrigation  area 

Effluent     from   elecl  t      :it 

Salford. 
BfflueDt  from  Baoillite  process  ol  B 

Bfflaent  from  Hermite  process  nt  Worthing  . 

wage  before  passing  through.      res" 
pital  ion  tank,  <  Hascote, 
Ditto  after  posing  through  tank  (precipitant 

being  used  in  blue 
K:iu  sew  -  through  "  Ives 

tank  at  famworth. 

wage  after  passing  through  sametank 

Raw  s,  iwage  before  passing  througb  Candy's 

tank    - 
li'tu  Sewage  after  passing  through  C 

tank  (precipitant  a 
Podiham  clear  sew  age 

Ditto  after  treatment  with  ferrous  sulphate. . 

ozonine  

clarine 

„  ..  kremuolite 

„  „  I    i  ostein's  patenl 

Horn  icn  effluent  (oxoniue) 

I  nine) 

Salford  effluent  (kreronolito)   

Salford  effluent  (kremnolite),  filtered  throngh 

sand  in  laboratory. 
Sslford  effluent  (Has       i  id) 

HuddersfleM  tank  effluent  (taken  from  filter 

top). 
Huddersfleld  filter  effluent 

Lincoln  effluent 

Chorley  effluent 

Blaekrol 

Shepton  Mallet  
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IT.OFESSOR    SM1T1IELLS    IN    THE    CHAIR. 


TUB  TINCTORIAL  PROPERTIES    OF  SOME 
INDIAN  DYESTUFFS. 

BY    J.    J.    HUMMEL    AND    A.    G.    TERIUX. 
PART    I. 

In  these  days,  when  the  artificial  colouis  derived  from 
coal-tar  are  becoming  each  year  more  and  more  numerous 
and  important,  and  are  gradually  pressing  into  the  back- 
ground the  natural  dyestuffs,  we  almost  feel  it  necessary 
to  give  some  reason  why  we  should  have  selected  not 
merely  natural  dyestuffs  for  detailed  scientific  and  practical 
examination,  but  such  as  arc  not  usually,  if  at  all,  met  with 
in  the  European  market.  Our  explanation  is  simply  this  :  — 
It  may  be  known  to  some  of  you  that  during  the  past  few 
j  ears,  owing  to  the  munificence  of  the  C'lothworkers'  Com- 
pany of  London,  aResearch  Laboratory  has  been  established 
in  connection  with  the  Dyeing  Department  of  the  Yorkshire 
College,  and  as  part  of  our  work,  we  have  set  ourselves 
the  task  of  aiding  in  carrying  out  one  portion  of  the 
programme  of  the  Imperial  Institute  of  London,  by  taking 
up  the  examination  of  Indian  dyestuffs.  Many  of  these 
dye-stuffs  are  highly  spoken  of,  as  yielding  colours  which 
possess  in  a  marked  degree  the  qualities  of  fastness  to 
light,  excellence  iu  tone,  &c.  This  being  so  it  is  surely 
desirable  to  test  such  statements  by  actual  experiment,  and 
if  there  are  natural  colouring  matters  with  distinct  and 
useful  properties,  it  were  a  pity  if  we  deliberately  neglected 
them. 

India,  so  rich  in  dyestuffs,  and  the  birthplace  of  the 
dyeing  industry,  ha<  in  the  past  furnished  us  with  our 
fastest  dyestuffs,  indigo,  and  alizariD,  also  our  most  im- 
portant and  interesting  processes  of  vat  and  Turkey-red 
dyeing,  and  may  we  not  still  have  something  useful  to  leara 
from  her  vast  resources  in  this  domain  ? 

Fur. her,  the  starting  point  of  the  manufacture  of  artificial 
alizarin,  one  of  the  most  notable  discoveries  of  the  ceutury 
connected  with  colouring  matters,  was  surely  the  Indian 
madder.  In  like  manner  it  seems  to  us  that  by  patiently 
investigating  the  colouring  principles  present  iu  various 
natural  products,  especially  those  of  India,  one  may  meet 
with  important  new  compounds,  and  by  determining  their 
constitution,  perchance,  lay  the  foundations  of  some  industry 
like  the  one  referred  to,  to  be  built  upon  by  others  who  take 
up  the  subject  where  we  relinquish  it. 

Already,  among  the  few  dyes  examined  by  us,  colouring 
matters,  apparently  new  to  science,  have  been  isolated,  one 
of  which  seems  to  possess  such  tinctorial  properties  as  rnav 
possibly  render  the  dyestuff,  even  in  its  natural  condition,  of 
commercial  value. 

Chayroot  or  Indian  Madder. 

Thi^  dyestuff  is  the  root  of  Oldenlandia  umbellata, 
Linn.,  Rublacerc.  It  bears  a  number  of  vernacular  names, 
among  which  may  be  mentioned:  surbuli  (Bengali); 
cherivelu,  chiri-veru  (Telugu) ;  saya,  saya-wer,  imbural 
(  Tamil)  j  etc.  The  name  chav-root  or  chayaver  is  said 
to  be  derived  from  chaya  (which  fixes  colours),  and  vet 
(root). 
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Iii    a  low,  spn  liy,  biennial  plant  common]} 

met  with    in  -.in  \\   soils    in    North    Burma,    Bengal,   the 
M.Mr. is  Presidency  from  Orissa  southwards   to  Ceyloi 
the   Malabar  coast,  very  generally   in  Southern 

In. I  i 

Although  occurring  abundantly  in  some  parts  of  Bengal 
ii   i>   not  there  used  as  a   dye,  hut    on    the    Coron 

[81  a  is  extensively  cultivate^]  in  man]  parts,  especially 
at  N'ellore  and  Mosolipatam.  Tin-  chief  markel  is 
Ma. has.  where  u  is  gold  in  small  handles,  the  retail  price 
being  about  Ijrf.  per  11..  The  cultivated  roots  are  verj  thin, 
and  often  a  yard  or  more  in  length,  while  those  of  thowild 
plant  ai.'  shorter  and  thicket,  being  usually  into  12  ins. 
lout;  and  1  in.  thick,  somewhat  straight  and  stiff,  tough 
and  wiry,  and  with  Fi  ateral   fibres.     Conn 

our  general  experience  in  the  cose  of  madder,  the  wild 
variety  is  more  highly  esteemed,  and  is  said  to  yield  a 
fourth  more  colouring  matter.  Roots  of  two  years'  growth 
are  preferred,  but  the  farmer  Bnds  it  in. .re  profitubli 
gather  them  at  the  end  of  the  first  year,  when  they  are 
merely  dried  in  the  sun  for  a  few  days  and  tied  into  large 
bandies.  When  freshly  gathered  the  roots  have  an  oi 
yellow  colour, but  on  drying  tiny  assume  a  yellowish-grey 
hue,  becoming  even  brownish  during  long  storage. 

The  colouring  principles  seem  to  he  situated  almost 
entirely  in  the  bark  of  the  root  The  ground  root  has 
quite  an  ashen-grey  appearance,  hut  on  treatment  with 
hot  or  even  en  (tract   is  obtained,  and 

with    the  addition  of   alkali   the    solution   is   of  a    deep  red 
•ii  r. 

Bistort/. — In  India  chay-root  has  occupied  somewhat  the 
sain  a  dyestuff,  as  the  madder  did  many  years  ago 

in  Europe.  It  seems  •  >  lu\ e  be.  n  >  ery  commonly  em]. loved 
by  the  Bil  lei  and  Malabar  coasts  from 

tunc  immemorial,  for  the  production  of  very  permanent 
ivi-.  purples,  and  blacks,  on  calico  prepared  with  oil  and 
aluminium,  or  iron  mordants,  a  pr  cess  analogous  to,  and 
no  doubt  the  forerunner  of  Tarkej  red  dyeing  as  pursued 
in  Europe.  From  the  fact  that  the  alum  mordant,  applied 
by  the  natire  calico-printers,  was  frequently  coloured  led 

with  sapan   wood,  the  Hindoos  themselves,  and   also   - 

early  Fr  'nch  writers  who  described  their  processes,  con- 
cluded that  the  chay. root  was  tnerel]  used  by  the  natives 
as  a  fixing  or  brightening  agent  for  other  colours,  rather 
than  as  a  dye  itself.  Others  again  have  referred  to  it  as  a 
yellow-colouring  matter,  or  as  an  astringent  substance 
devoi  colour       In  this   manner  one  sought  to 

explain  why  it  was  found  Impossible  to  make  any  use  of  a 
large  quantity  of  chay-root,  imported  by  the  French  East 
India  Company  in  1771.  — (M.  LeGouxde  Flaix,  "  Annates 
des  Arts  et  Manufactures,"  No.  ">i). 

Bancroft  in  his  "  Philosophy  of  Permanent  Colours," 
vol.  II..  p.  298,  stat.s  that  a  large  quantity  of  chay-root 
was  brought  j  .  England  about  1803  by  the  Kast 
India  Company.  His  experiments  with  this  consignment 
were  not  very  successful,  and  several  dyers  and  calico- 
printers,  to  whom  samples  were  sent,  did  not  succeed  with 
it.  and  «ere  not  disposed  to  adopt  it.  This  want  of  success 
was  ascribed  by  Bancroft  to  the  rets  having  been  of 
inferior  quality  or  having  suffered  injury  by  age  or 
damp.  Ultimately,  however,  In-  satisfied  himself  by  further 
experiments  on  selected  samples  th  it  chay-root,  iu  con- 
junction with  alumii  a  mordant,  was  capable  of  yielding  on 
wool,  linen,  and  cot  on  a  red  colour  very  similar  to.  both  iu 
appearance  and  permanency,  but  never  excelling,  that  given 
by  madder.  Calicoes  printed  with  mordants  and  dyed  with 
it  had  the  whites  less  stained  than  with  madder.  Wool 
mordanted  with  tin  yielded  a  very  bright  and  lasting  red 
inclined  to  orange.  I 'he  most  remarkable  difference  between 
madder  and  chay-root  in  their  dyeing  properties,  according 
to  Bancroft,  was  that  with  the  latter  and  iron  mordant 
nothing  darker  than  drab  colours  could  be  produced  either 
upon  wool  or  cotton.  Wool  boiled  with  a  solution  of  zinc 
chloride  and  dyed  with  chay-root  acquired  a  bright  apple- 
green  colour. 

On  calico  prepared  with  oil  and  tannin  matter  and  sub- 
sequently mordanted  with  alumina  according  to  the  ordinary 
Turkey-red  process,  Bancroft  obtained  colours  very  much 
like  those   giveu  bv    madder.     He  discusses  at    lensrth  the 


statement  writers  who,  in  describing  tl 

no  mention     I  in  alum  m 
used  or  even  thought  neci  conclusively  demon 

Btratl  Hindoos  must  hale  used  il    in  some  form  or 

other,  and  Buggests  that  it-  employment  had  escaped  the 
ait,  mi f  those  who  observed  the  native  ;  ither 

through  ignorance  of  its    in 

dyi  is  guarded  it  as  a  secret,  or  perchance    it  was  j, resent  in 

tile  water  employed. 

I     mparing  I  with    that  of  Malabar, 

he  cor  idered  that  the  forn  latter 

in  beauty  and  permanency,  indeed  the  Indian  red  was 
usuallj  not  \  ery  bright,  hei 

impurities,  not  removed  by  any  clearing  process  as  is  usual 
in  Europe,  and  hence  it  constantly  improved  in  tin-  respect 
by  wearing  and  washing. 

u  his  work  entitled  "  I. 'art  de  la  teintnre  des 

laines,"  speaks  favourably  of  chaj  root  as  a  dyestulTand 
States  that  i      1834  a  single  linn    iu  Bib  kilo?, 

for   wool    dyeing,    which    slnvvs    that    some    (inns    at 
appreciated  its  good  qualities. 

In  1832  M.  Id.  Schwartz  read  a  paper  before  the  Indus- 
trial Society  of  Mulhouse  giving  the  results  of  I 
meuts  in  conjunction  with  M .  1 1.  Koschlin  on  the  dyeing 
properties  of  chay-root  and  a  few  other  dyestoffs  brought 
from  India  by  Gonfreville.  They  refer  to  the  fact  that 
duriug  a  period  of  15  years  fruitless  attempts  had  I 
mode  to  introduce  this  dyestuff  to  Europe,  both  by  the 
British  Kast  India  I  lompany  and  by  various  English  and 
French  merchants,  and  although  Bancroft  and  other 
chemists  who  had  examined  the  dyestuff  had  failed  to  obtain 
any  very  good  results  with  it,  the;  de  med  it  worthy  of 
further  experiment,  especially  in  view  of  the  extended 
knowledge  then  recently  gained  concerning  madder  and  its 
colouring  principles. 

They  found  chay-root  to  have  an  acid  reaction,  and 
although  this  was  jess  than  in  the  case  of  "  nona,"  ij  . 
niariu.la  rom,  they  still  found  il  desirable  to  wash  the  roof 
with  water  before  dyeing.  They  found  it  beneficial  also  to 
add  ground  chalk  to  the  .lye-bath  to  the  extent  of  one- 
twelfth  of  the  weight  of  the  root.  Turkey-red  dyed  with  it 
stood  the  clearing  process  perfectly,  and  the  colours  pro- 
duced on  unoilcd  calico  were  quite  as  brilliant  and  as  fast 
to  soap  as  those  given  bj  Avignon  madder,  to  which  dye- 
stuff  indeed  it  seemed  to  be  very  similar  in  its  general 
dyeing  properties.  The  only  drawback  to  its  adoption  in 
Kuriq. e,  according  to  these  authors,  was  that  it  only  con- 
tained one-fourth  of  the  colouring  matter  present  in  a 
medium  quality  of  madder.  Nevertheless  they  considered 
chay-root  to  be"  more  worthy  of  attention  than  other  allied 
Indian  dyestuffs  because  of  its  comparative  freedom  from  a 
yellow  acid  principle,  which  being  present  in  considerable 
quantity  in  the  others  would  materially  hinder  their  em- 
plo fluent  in  Europe.  They  expressed  the  belief  that  by  a 
more  intelligent  culture  of  these  plants,  anil  by  leaving  the 
chay-root  for  a  longer  peri  d  in  the  ground  before  gather- 
ing, the  latter  would  no  doubt  become  richer  in  colouring 
matter,  and  the  others  would  probably  have  their  properties 
beneficially  modified,  (bulletin  de  la  Society  Iudustrielle 
de  Mulhouse,  V..  pp.  302-31 

Such  is  a  brief  resume  o''  all  the  published  information 
concerning  chay-root  which  we  have  been  able  to  find.  No 
examination  of  the  chemical  principles  contained  in  the 
loot  seems  to  have  been  male  by  any  chemist  except  M. 
I'.  Schutzenberger,  who  in  his  Trait.'  des  Matures  colo- 
rantes  2,  291  i  l-'ui,  state-  briefly  that  be  found  it  to 
contain  alizarin  and  chlorogenin,  and  that  it  could  rcadily 
be  exhausted  by  a  treatment  with  alcohol. 

Experimental  Purt.— The  results  of  our  chemical  examina- 
tion of  chay-root  have  already  been  published  in  the  Journal 
of  the  Chemical  SocietJ  1893,  p.  1  160)  ;  we  need  therefore 
lure  nierelv  remind  vou  that  the  root  contains  chiefly  rubers  - 
thric  acid  and  but  "a  very  small  amount  of  ready  formed 
alizarin  The  most  interesting  feature  is  that  purpunn  is 
entirelv  absent,  and  that  there  are  present  in  small  quantity 
several    vellow    crystalline    substances    not    |  the 

property  of  dveing  mordants,  including  two  mono-methyl- 
ethers  of  alizarin,  two   dimethyl-ethers  of  anturagallol  and 
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i  r  substan  :es  isolated  were 
and  rubiehloric  acid. 

Although  chay-root  certainly  contains  acid  principles 
which  tend  to  dissolve  off  the  mordants,  we  found  no 
difficulty  in  dyeing  with  chay-root  without  submitting  it 
to  a  preliminary  washing  process  ;■-  recommended  by 
Schwartz  and  K  >echlin.  The  only  precautions  necessary 
to  be  observed  was  to  add  2  ;>rr  cent,  chalk  to  the  dye 
bath,  and  to  rais,  the  temperature  to  the  boiliug  point 
gradually,  say  in  the  course  of  1  \  hours,  and  to  boil  for 
1 — |  hour.  It  presented  therefore  no  features  different  to 
those  met  with  in  madder. 

Comparative  dyeing  experiments  on  ordinary  stripe- 
printed  calico  containing  alumina  and  iron  mordants, 
showed  the  dyeing  power  of  chay-root  to  be  equivalent  to  the 
presence  of  a  percentage  of  O- 33 — o-  35  alizarin.  Compared 
with  ground  madder-root  of  good  quality  it  seemed  to  have 
abou'  half  its  dyeing  power  when  the  comparison  was  nude 
before  soaping,  but  examined  after  soaping  it  was  quite  equal 
to  madder.  The  reds,  pinks,  and  chocolates  had  a  distinctly 
bluer  shade  than  those  given  by  madder,  and  the  liiaes 
were  much  fuller  and  brighter  and  very  similar  to  those 
obtained  from  alizarin.  This  last  feature  alone  ought  to 
have  secur.  d  a  ready  market  lor  chay-root  among  the 
European  dvers,  previous  to  the  introduction  of  artificial 
alizarin,  and  it  seems  to  us  somewhat  strange  that  its 
marked  suitability  for  lilacs  should  have  escaped  the 
observation  of  those  who  formerly  made  dyeing  experi- 
ments with  this  root. 

On  oil-prepared  calico  mordanted  with  alumina,  chay- 
root  gave  an  excellent  blue  shade  of  Turkey-red,  withstand- 
ing the  operation  of  clearing  with  soap  and  stannous 
chloride  better  even  than  a  madder  dyed  red,  and  quite 
equal  to  one  obtained  by  means  of  artificial  alizarin.  Good 
brown,  red,  orange,  and  purple  colours  were  also  readily 
obtainable  on  wool  and  also  on  silk  suitably  mordanted  with 
chromium,  aluminium,  tin,  and  iron,  according  to  the 
ordinary  methods  usual  with  dyers.  On  wool,  the  colours 
not  being  submitted  to  any  soapiug  operation,  chay  root 
seemed  to  possess  about  halt  the  dyeing  power  of  madder. 

All  the  dveing  properties  of  chay-root  are  entirely  con- 
sistent with  the  results  of  the  chemical  examination  referred 
to.  namely,  the  absence  of  purpurin  or  any  other  colouring 
matter  except  alizarin  capable  of  dyeing  mordauted  cotton. 

Boiled  with  dilute  sulphuric  acid  chay-root  yielded  a 
uarancine  of  a  very  dark  green  colour  and  possessing  about 
th'ee  times  the  dyeing  power  of  the  original  root. 

For  our  several  supplies  of  chay-root  we  have  to  thank 
Dr.  George  Watt,  Simla,  Mr.  W.  Reid,  Bombay,  the  late 
Mr.  R.  O.  Campbell,  London,  and  Messrs.  Binny  &  Co., 
Madras. 

Uubin  Sihhimtnsis. 

According  to  Dr.  G.  Watt,  from  whom  the  small  sample 
examined  was  obtained  in  1SSU,  the  roots  of  this  plant 
furnish  the  brillant  red  dye  used  by  the  hill  tribes  of  the 
Maea  Hills  and  Manipur,  under  the  vernacular  name  of 
moy&m  (Manipur). 

It  is  a  stout  handsome  creeper  found  on  the  Eastern 
Himalaya,  in  Sikkim  anil  Bhotan,  in  the  Mishnii  Mountains 
of  Upper  Assam,  and  in  Manipur,  and  the  Xaga  Hills. 

History. —  In  the  Calcutta  Exhibition  catalogue  (1883), 
II.,  p.  55,  Dr.  Watt  writes  :  "  Apparently  the  Lepchas  of 
Sikkim  do  not  know  that  this  plant  yields  the  madder  dye; 
but  1  suspect  that  ihe  thick  heavy  roots  which  are  sold  in 
the  bazaars,  belong  largely  to  this  species,  though  probably 
used  as  an  adulterant."  Prior  to  1H7»,  the  plant  does  not 
appear  to  have  been  named  or  even  known  to  exist  by 
botanists,  it  having  escaped  their  attention  or  been  mistaken 
for  Ii.  cordifolia. 

Whatever  similarity,  however,  there  may  be  in  the 
general  similarity  of  the  plants,  the  dried  mots  of  the  two 
species  show  a  marked  difference ;  those  of  K.  sikkim.  n-U 
are  much  thicker,  rough  and  furrowed,  and  covered  with  a 
grey  powdery  pith-like  substance,  while  those  of  It.  cordi- 
folia  are  round,  smooth,  and  straight. 

The  method  of  dyeing  cotton  yatn  red.  with  the  roots  of 
B.  Sikkimensis  as  witnessed  by  Dr.  Watt  in  Manipur  was 
probably  incomplete,    in    so  far  as   no   use  of  alum   mordant 


is  mentioned,  but  enough  is  described  to  indicate  that 
the  cotton  is  probably  prepared  with  od  and  tinuin  matter, 
mordanted  with  alum  and  finally  boiled  with  a  decoction  of 
the  root,  i.e.,  similar  to  the  Turkey-red  process. 

Ihe  chemistry  of  ordinary  munjeei  or  manjit  ( Ii.  cordifolia ) 
was  studied  by  Stenbouse  (Annalen,  130,  325  ;  also  I'roc. 
Roy.  Soc.  1 2,633  and  13,145),  who  showed  that  it  contained 
essentially  purpurin,  along  with  an  or  inge  crystalline 
substance  called  munjistin,  now  known  to  be  purpuroxamhin- 
earboxylic  acid,  as   proved  by  Scbunck   and   Reenter  (Her. 

10,  172,790). 

Ejcperimen'al   Pari. — A    chemical    examination    of   the 

11.  sikkimensis  root  (Journ.  Chem.  Soc.  1893.  1157), snowed 
that  it  contained  essentially  the  same  principles  as  munjeet, 
hence  it  may  be  considtred  that  both  owe  their  dyeing 
properties  to  th3  presence  of  purpurin,  since  munjistin  does 
nut  dye  mordants  properly,  and  may  therefore  be  regarded 
as  the  accompanying  yellow  substance  peculiar  to  these 
roots,  and  which  corresponds  to  those  found  in  madder  root. 

The  application  of  R.  sikkimensis  root  in  dyeing 
presents  no  difficulty  whatever. 

Calico  printed  with  iron  and  alumina  mordants  may  be 
dved  without  any  addition  of  calcium  carbonate  or  acetate 
to  the  bath,  since  there  is  evidently  a  sufficiency  naturally 
present  in  the  root.  Owing  to  the  solubility  of  the  colouring 
matter,  the  mordants  quickly  attract  it  even  at  a  compara- 
tively lo.v  temperature.  Generally  speaking  the  colours 
with  the  different  mordants  are  similar  to  those  obtained 
from  madder,  but  the  reds  and  chocolates  are  much  bluer, 
heing  devoid  of  yellow,  and  the  lilacs  are  decidedly  greyer. 
The  colours  are,  however,  precisely  similar  to  those  obtained 
from  It.  cordifolia,  the  latter  possessing  merely  a  half  mure 
dyeing  power.  They  do  not  bear  the  action  of  boiling 
soap  solutions  so  well  as  the  madder  colours. 

On  oil-prepared  calico  mordanted  with  alumina  a  very 
bluish  shade  of  red  is  given,  much  brightened  by  soaping 
but  rendered  very  poor  and  dull  if  cleared  with  soap  and 
stannous  chloride.  Chromium  mordant  on  oil-prepared 
calico,  gives  also  a  much  bluer  toned  chocolate  colour  than 
that  given  by  madder,  and  with  iron  mordant  a  similar 
difference  in  the  lilacs  is  apparent.  On  wool  and  silk 
mordanted  with  chromium,  alumiinum,  tin,  copper,  and  iron 
in  the  ordinarv  manner,  colours  similar  to  those  obtained 
from  madder  are  produced,  the  most  marked  difference  being 
exhibited  by  the  tin  mordant  with  which  R.  sikkimensis 
gives  a  much  brighter  and  yellower  orange  ;  in  this  respect 
however  it  does  not  differ  from  R.  cordifolia. 

Comparing  the  colours  on  ordinary  stripe  mordanted 
calico  giveu  by  pure  purpurin  and  by  R.  sikkimensis,  a 
very  marked  difference  is  noticeable  ;  the  former  gives  very 
yellowish  red  and  chocolate,  f nil  pinks  and  purplish  lilacf , 
while  the  latter  yields  very  bluish  red  and  chocolates,  bare 
pinks,  and  greyish  lilacs.  The  poorness  of  the  pinks 
points  to  the  removal  ol  mordant  by  some  acid  principls 
in  the  R.  sikkimensis,  but  the  striking  difference  in  the 
tone  of  the  reds  we  are  at  present  unable  to  account  for. 
Approximately  we  should  say  that  the  dyeing  poarer  of 
R.  sikkimensis  is  equivalent  to  its  containing  ()•  37 — 0"5 
per  cent,  purpurin. 

It  may  be  added  that  a  small  sample  of  R .  khnsia  also 
obtained  from  Dr.  G.  Watt  during  the  Indian  and  Colonial 
Exhibition  of  188G,  yielded  colours  precisely  similar  to 
those  given  by  R.  cordifolia  and  R.  sikkimensis,  but  it 
possessed  a  somewhat  greater  colouring  power  than  either. 
Xo  doubt,  when  we  have  an  opportunity  of  examining  it 
chemically,  it  will  be  found  to  contain  the  same  colouring 
principles. 

Al,  Ach,  Snranji,  or  Murinda-root. 

This  dyestuff  is  the  root  of  Morinda  Citrifolia  (Rubi- 
acex).  the  so-called  Indian  mulberry,  and  the  Togari  wood 
of  Madras.  The  genus  was  considered  to  be  so  nearly 
related  to  that  of  Mortis,  one  species  of  which  furnishes  the 
yellow  dyestuff  Old  Fustic,  that  its  name  was  thereby 
suggested  to  Vaillant  and  composed  from  the  words  Minus 
indica.  Numerous  species  are  recognised,  of  which  seven 
are  indigenous  to  India,  and  some  uncertainty  prevails  as  to 
which  of  the  species  are  employed  fordyeing  by  the  natives. 
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Borne  eousider  Morindn  linotorin,  whioh  is  the  chief  dye- 
yielding  sp  lies,  to  be  but  a  wild  form  of  M.  citrifolia. 
The  Itiiti  is  .1  small  tree  or  bush  cultivated  extensively 
in  innr.\  parts  "t'  India,  also  in  Burma  and  Ceylon. 

rhe   following  are   a   few    of  the  ir   names   by 

which  it  i-  known  :  — 

U,  ach,  &e.  (  Hindi)  ;  ach,  nich,  achu  I  I  surangi, 

b&rtnndi,  &c    i  \l  ir  I  j  1 1  pa>  uttuj  I 

maddi,  .v  A  common  trade  name  is  suranji  or 

seringi. 

No  doubt  the  dye-stuffs  Nona,  Noona,  Hachrout,  and 
Atohroot  mentioned  by  Gonfreville,  Schwartz  and  Krochlin, 
and  referred    to   in   the   works  of  I  and 

others,  consist  of  the  roots  of  this  or  Borne  closely  ■ 
species.  The  plants  ar.'  allowed  to  mature  usually  for 
about  three  years,  although  in  some  districts  the  time  in  n 
be  extended  to  four,  five,  or  even  tei  years.  If  allow*  d  I  ■ 
grow,  the  trcf  ultimately  ait.nn>  the  height  of  20  feel  <  r 
even  more,  but  after  tin*  first  three  or  four  years,  when  it 
is  3— 8  feet  high,  the  roots  do  longer  yield  the  dye  in  anj 
quantity.  Tin'  mature  roots  which  vary  from  three  to  four 
feel  in  length,  end  from  i  to  l  inch  in  thickness,  are 
carefull)  dug  up,  dried  in  the  sun,  cut  into  shott  lengths 
and  Btored  for  sale.  They  have  a  yellowish-grey  earthy 
appearance.  A  trnnrverse  sectioi  shows  a  yellow  woody 
central  portion  of  considerable  toughness.  The  hark  lias  a 
darker  colour.  Cold  or  hot  water  extracts  merely  yellow 
principles,  but  alkalies  nt  once  yield  deep  red  coloured 
n*. 

Three  qualities  of  the  dyestuff,  bearing  different  name?, 
are  distinguished,  according  as  the)  are  derived  from  the 
thick  end,  the  middle  part,  or  the  thin  end  of  thi  root.  The 
thin  root,  are  considered  to  be  the  host  quality,  the  thicker 

ones  being  much  inferior,  and  sometimes  itideed  almost 
useless.  This  difference  is  no  doubt  largely  due  to  the 
fact  that  the  colouring  matter  re-ides  chiefly  in  the  root- 
hark,  of  which  there  is  necessarily  a  larger  proportion  in 
the  thin  roots. 

The  average  commercial  value  varies  from  three  seers 
of  the  thin,  to  ten  seers  of  the  thick  quality  per  rupee  (say 
1  !</.  to  4</   per  pound). 

In  some  parts  of  Bengal  the  bark  is  stripped  from  the 
stem  of  the  plants,  and  the  twigs  also  are  used  for  dyeing, 
although  they  are  much  inferior  to  the  roots;  in  Maim- 
ansingh  even  the  juice  of  the  leaves  is  used,  hut  it  only 
imparts  to  cotton  a  reddish-brown  colour. 

Frequently,  as  in  Beng.il.  the  cultivation  is  limited  to 
meet  local  demands  only,  or  it  is  grown,  as  in  Orissu  and  in 
Burma,  in  the  native  gardens  for  home  use.  In  the  Nimar 
district  in  the  central  provinces,  the  cultivation  is  wholly 
in  the  hands  of  a  caste  called  Alecs. 

Sometimes  it  is  allowed  to  grew  as  a  weed  in  the 
weavers'  homesteads  to  be  used  by  them  subsequently  in 
their  capacity  also  as  dyers,  or  they  depend  entirely  upon 
the  wild  plant  found  in  sufficient  qu  intity  iu  the  jungle. 

Here  and  there  however  the  roots  collected  in  one  part 
are  largely  exported  to  another  part  of  India,  as  for 
example  from  the  Central  Provinces  to  Madras  from 
Malabar  to  Guzerat  and  Northern  India,  from  Bakarganj  in 
Bengal  to  the  North-West  Provinces  and  the  Punjab.  &c. 

There  is  no  doubt  Morinda-root  takes  a  foremost  place 
among  the  fast  red  dyestuffs  of  India,  and  the  Hi  dye  is 
said  to  be  gradually  supplanting  the  more  expensive  red 
obtained  from  chay-root,  although  it  too  is  suffering  from 
the  introduction  of  European  dyes  in  some  districts. 

i  Occasionally  Al  root  has  been  sent  to  Europe,  but  it 
seems  never  to  have  met  with  success  in  competition  with 
madder.  The  Hindocs  have  probably  used  Morinda- 
root  as  a  dyestuff  from  a  remote  period,  and  though  there 
are  no  records  of  the  early  methods  of  dyeing  employed,  they 
were  probably  much  the  same  as  those  now  in  use. 

In  Dr.  (i.  Watt's  Dictionary  of  the  Economic  Products 
of  India,  Dr.  J.  Murray  has  written,  under  the  head  of 
Morinda,  a  most  complete  account  of  the  more  important 
species,  aud  full  details  of  the  native  methods  of  dyeing 
are  there  given.  Dr.  McCann  there  reports  that  it  is 
principally  used  for  dyeiDg  the  thread  or  yarn  out  of  which 
the  coloured  borders  of  the  cotton  garments  worn  by  the 
lower  classes  are  woven,  and  also  for  dyeing  silk  thread  to 


form  tin-  borders  of  the  co  ;  sown  as  en 

U  .loth,     in  many  places  it  i-  used   to  dye  pi 

tton   cloth    known    us    kundi  'i,   or   for 

thread  to  be  afterwards  woven  into  such  cloth. 

The  colo  irs   "iron   bj     \l    \ arj  I    ■.•■How, 

>gh  pink  and  various  shti  up  to  dark  brownish 

i ed      The  die  contained  in  the  i  the 

best  red  i  j  part  ol   the 

root-  is  more  yellow  than  red. 

The  methods  of  dyeing  t  arj  rerj  i 
dill. Tent  parts  of  India,  b  it  thej  are 
principle,  which   may   be  briefly  expressed   h>    saying  that 

thej  are  all   i c  or   lis<  rrude  processes   ol   Turkey  red 

dyeing  as  known  in  Europe. 

The  following  process  of  preparing  thi'  cloth  i-  said  to  he 

followed   II-   Oinajpur: — "(loth  first   cleaned   and   di 

then    mix    the    ashes    of   plantain    bark    ami   leaves    wi'h    a 

qttantit)  of  water  sufficient   to  wet   the  cloth  to  be  dyed; 

to  tin-  add  castor-oil  seed  tried  and  pounded,  mix  well,  and 

afterward-  mix  with  tin-  dtcuctiou  mil-tail  oil." 

"  Steep  tl loth  in  this  lor  one  night  :  wash  in  the  morn- 
ing in  this  same  decoction  and  dry.  Repeat  tin-  process  of 
steeping  and  washing  the  cloth  in  the  same  water,  and 
drying,  everj  day  for  fifteen  days,  Then  wash  the  cloth  in 
fresh  wat.r     i  in  diving  it  i-  readj  to  receive  the  dye." 

"  The  dyeing  solution  i ,  prepared  bj  cutting  the  roots  or 
Sometimes  only  the  hark  of  the  roots  into  small  pieces, 
pounding  them  well  or  grinding  them,  and  steeping  or 
boiling  in  water.  Generally  the  material  to  be  dyed,  pre- 
pared as  above,  is  boiled  with  the  roots  in  water,  but  -ome- 
times  after  the  roots  have   been    treated   as    above,  they  are 

taken    out    and    thrown    away,    and    tl loth   or    thread  is 

simply  boiled  in  the  water  containing    .he    dye  extracted  by 
the  above  process  from  the  roots." 

It  is  added  that  a  gleat  variety  of  substances  are  11-.  d  as 
mordants  or  auxiliaries,  among  which  one  finds  mentioned 
myrobalans  and  alum.  They  are  applied  to  the  cloth  after 
the  cleaning  (oiling)  process,  before  the  application  of  the 
dye,  or  in  some  cases  either  along  with  the  oil,  tee.,  or  with 
the  dyestuff;  sometimes  indeed  the  whole  of  the  necessary 

ingredients  are  mixed  togethi  r,  and   simultan i-ly  applied 

to  the  cloth  by  a  steeping  or  boiling  process. 

History. — About  the  year  1  (90  some  of  the  powdered  root 
under  the  name  of  aurtch  came  into  the  hands  of  Dr. Bancroft, 
and  he  apparently  found  little  or  no  difficulty  in  tpphiug  it 
both  to  wool  and  to  cotton.  ( In  the  former  with  alumina 
mordant  he  obtained  a  bright  orange-red  colour  fast  to 
light,  and  the  action  of  the  weather,  and  with  a  tin  mor- 
dant, it  Melded  a  bright  ami  durable  orange.  On  calico 
printed  with  alumina  and  iron  mordant-,  separately  or 
mixed,  he  obtained  reds,  purples,  and  chocolates,  very 
similar  to  the  analogous  madder  colours,  and  equally 
durable. 

At  that  time  he  consid  red  that  it  might  he  profitably 
imported  into  Europe,  and  ttiat  it  possessed  the  advantage 
over  chay-root,  that  it  was  less  liable  to  deterioration 
during  storage. 

In  1832  Senwartz  and  Koechlin  also  examined  this  root, 
under  the  names  Nona  and  Hachrout,  and  reported  on  its- 
dyeing  properties  to  the  Industrial  Society  of  Mulhouse, 
in  the  paper  already  alluded  to  under  chay-root.  They 
pointed  out  its  extreme  toughness  as  compared  with  madder 
and  hence  the  greater  difficulty  experienced  in  grinding  it. 
They  referred  also  to  the  fact  that  of  all  the  Indian 
rubiaceae  examined  by  them,  it  contained  the  lai: 
quantity  of  certain  yellow  principles  of  an  acid  character 
which  not  only  necessitated  the  washing  of  the  root  with 
cold  water  before  dyeing,  but  also  made  it  requisite  to  add 
a  certain  proportion  of  carbonate  of  soda  to  tin-  dye  hath 
in  order  to  have  a  perfectly  neutral  bath,  and  to  the  neglect 
of  this  precaution  they  ascribed  the  indifferent  results 
obtained  by  others.  They  recommended  that  the  root  he 
drieil  at  a  low  temperature,  then  gr  land  a-  til..  Ij  OS 
possibie,  and  washed  with  fifty  times  it-  weight  of  pure  cold 
water,  filtering  the  mixture,  and  pouring  freshwater  over 
the  root  collected  upon  the  filter. 

To  the  dye-bath  they  added  one-fifth  of  the  weight  of  the 
root  of  carbonate  of  soda,  ard  having  introduced  the 
mordanted  material,  the  temperature  was  raised  gradually 
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to   ■  2   point,     lu  this  manner  they  were  able  to 

obtain  on  oil  and  alumina  mordanted  calico  a  very  full 
red,  which,  on  clearing  in  the  usual  manner  with  soap  anil 
stannous  chloride,  changed  to  a  scarlet,  resembling  the 
Turkey-red  obtained  from  madder.  On  ordinary  calico 
printed  with  iron  and  alumina  mordants,  they  obtained 
black]  lilaCj  red,  and  chocolate,  differing  only  from  the 
analogous  madder  colours  by  having  a  much  yellower  tone. 
All  the  colours  stood  soaping  very  well,  still  preserving 
their  yellow  tone,  the  lilac  alone  being  deficient  iu 
brilliancy. 

Their  conclusion  was  that  since  morinda-root  only 
possessed  one-third  the  dyeing  power  of  a  medium  quality 
of  madder,  it  could  never  compete  with  the  latter  in  the 
European  market. 

At  a  later  .late,  about  the  year  1848,  some  morinda-root 
was  imported  into  Glasgow  under  the  name  of  Soorangee 
with  the  intention  of  introducing  it  as  a  substitute  for 
madder.  It  was  submitted  for  trial  to  some  of  the  most 
experienced  and  skilful  calico-printers  of  the  district,  all 
of  whom  concurred  in  declaring  it  not  to  be  a  dye  at  all, 
and  to  be  totally  destitute  of  useful  applications. 

Professor  Anderson  of  the  Glasgow  University  hearing 
of  this  circumstance  obtained  a  supply  of  the  root, 
submitted  it  to  a  chemical  examination,  and  succeeded  in 
isolating  from  it  a  yellow  crystalline  product.  Anderson 
found  that  this  substance  did  not  dye  iron  and  alumina 
mordants  printed  and  fixed  on  calico  as  umial  with  calico- 
printers,  but  cotton  prepared  with  oil  and  mordanted  witli 
alumina  as  for  Turkey-red  assumed  a  dark  brownish-red 
colour,  devoid  of  beauty.  The  absence  of  dyeing  properties 
in  this  morindine  is  readily  explained,  for  we  now  know  it 
to  be  a  glucoside. 

When  submitted  to  dry  distillation  Anderson  found 
morindine  to  yield  an  orange  crystalline  sublimate  which  he 
called  morindone,  and  this  same  substance  was  also 
produced  by  boiling  morindine  with  dilute  mineral  acids. 

"Marin  lone  represents  the  true  colouring  matter  of 
morinda-root,  and  accordingly  Anderson  found  it  to  dye 
ordinary  mordanted  calico  in  the  normal  manner. 

In  1852  Kochleder  gave  it  as  his  opinion  that  morindine 
and  molindone  were  identical  with  the  ruberythric  acid 
and  alizarin  derived  from  madder.  That  this  was  not  the 
case  was  first  adduced  by  Stein  (.1.  Pr.  Chem.  97,  234), 
and  in  1887-88  Thorpe,  in  conjunction  with  Greenall  and 
•Smith  (Jour.  Chem.  Soc.  52,  J2  and  53,  171),  showed  con- 
clusively the  correctness  of  Stein's  view,  and  further  that 
the  constitution  of  morindine  corresponded  to  a  tri-hydroxy- 
methyl-anthraquinone,  alizarine  being,  as  is  well  known,  a 
lii-hydroxy-anthraquinone. 

The  most  recent  experiments  in  dyeing  with  morinda- 
root  made  in  this  couutry  are  those  of  T.  Wardle,  a  record 
of  whose  results  are  contained  in  his  Report  on  the  Dyes 
and  Tans  of  India  1878—1887.  No  notes  are  given  of 
the  mordants  and  processes  employed,  and  one  canuot, 
therefore,  follow  his  experiments,  but  he  appears  to  have  been 
unable  to  produce  the  Hindoo  reds,  and  at  most  succeeded 
in  producing  from  it  yellow,  orange,  or  brownish-red 
colours.  In  his  concluding  remarks  he  writes,  "  I  was  not 
successful  in  obtaining  good  red  dyes  from  the  samples 
labelled  morinda  eitrifolia  and  morinda  tinvJoria.  In  each 
case  I  found  a  yellow  colouring  matter  prevailed,  and  I 
was  led  to  infer  that  good  reds  were  not  obtainable  from 
these  plants  or  their  roots  without  admixture  of  the  other 
red  dyes  such  as  mangit,  &c.  ;  hut  on  visiting  India  I  found 
undeniable  evidence  in  Calcutta,  the  North-West  Provii 
and  Rajputana,  and  other  parts  of  India  of  the  constant 
employment  of  both  these  species  yielding  excellent  reds 
on  cotton,  both  in  prints  and  dyes.  The  samples  wbich 
had  been  sent  to  me  I  found  were  of  very  poor  quality,  and 
were  too  small  for  successful  ti  ials. 

Experimental  Results. — Having  regard  therefore  to  the 
extensive  employment  of  morinda  root  as  a  red  dyestuff 
by  the  natives  of  India,  and  the  undoubted  difficulties 
experienced  by  many  European  experts  who  have  in  the 
past  attempted  to  apply  it  for  the  production  of  reds,  our 
attention  and  interest  was  attracted  to  this  dyestuff  with  the 
view  of  determining  the  best  method  of  applying  it 
successfully. 


Further,  although  morinda  -  root  has  already  been 
examined  by  several  chemists  and  the  nature  of  its  chief 
colouring  principle  has  been  established,  it  seemed  desirable 
to  determine  the  character  of  those  accompanying  principles 
analogous  to  the  yellow  substances  found  in  madder,  ehay- 
root,  and  in  inject,  which  from  its  botanical  relationship  it 
might  naturally  be  expected  to  contain. 

With  respect  to  this  part  of  our  examination  the  results 
will  be  communicated  at  an  early  date  to  the  Chemical 
Society,  but  it  may  already  here  be  stated  that  several  of 
the  above  mentioned  yellow  substances  have  been  isolated 
in  the  crystalline  condition.  As  to  the  essential  colouring 
principle  it  is  found  to  be  present  almost  entirely  in  the 
form  of  the  glucoside  morindine  which  in  the  pure  condition 
•  to  be  of  a  somewhat  stable  character. 

Now  it  is  well  known  that  the  colouring  matter  of  the 
madder-root  is  there  present  also  largely  as  the  glucoside 
ruberythric  acid,  a  substance  devoid  of  dyeing  properties 
with  respect  to  mordants,  although  it  will  dye  wool  and  silk 
a  bright  yellow  colour.  Moreover,  it  is  a  matter  of  common 
knowledge,  thanks  to  the  researches  of  Schunck,  that  the 
madder  glucoside  is  split  up  under  the  influence  of  acids, 
alkalis,  and  ferments  into  glucose  and  the  useful  colouring 
matter  alizarin. 

Iu  attempting,  therefore,  to  solve  the  mystery  connected 
with  the  successful  application  of  morinda-root  in  dyeing, 
oar  first  endeavours  were  directed  to  the  splitting  up  of  the 
glucoside  of  the  root  by  one  or  other  of  the  methods 
indicated  as  effectual  in  the  case  of  madder. 

Fermentation  experiments  were  made  with  several 
weighed  quantities  of  ground  morinda-root.  In  one  case, 
presuming  some  ferment  might  be  naturally  present  in 
the  root,  60  grms.  of  root  were  merely  mixed  with  700  cc. 
distilled  water  and  left  to  stand  for  five  days  at  a  tempera- 
ture of  35°  C.  A  similar  experiment  was  made  with  the 
addition  of  chalk  sufficient  to  neutralise  the  natural  acidity 
of  the  root.  Other  experiments  similar  to  these  were 
carried  on  simultaneously  with  the  addition  of  a  small 
percentage  of  ground  madder-root,  on  account  of  its 
ferment ;  yeast  was  also  tried.  In  all  cases  fermentation 
took  place,  and  the  mixtures  were  thrown  on  calico  filters, 
drained  aud  washed  rapidly  with  four  litres  distilled  water. 
The  fermented  roots  were  dried  at  a  low  temperature,  and 
the  loss  of  weight  (14 — 17  per  cent  )  determined. 

Eventually  pieces  of  calico  printed  in  stripes  with 
alumina  and  iron  mordants  were  dyed  with  equivalent 
amounts  of  the  various  fermented  root  and  the  root  in  its 
original  condition.  The  latter  scarcely  dyed  at  all,  whereas 
the  fermented  roots  gave  fairly  good  reds,  chocolates,  and 
lilacs  similar  to  the  analogous  madder  colours.  The  root 
fermented  with  yeasl  gave  the  best  result.  In  all  cases  the 
addition  of  chalk  to  ;he  fermenting  mixture  was  injurious. 

It  was  evident,  therefore,  that  a  considerable  improvement 

in  the  dyeing   power  of  the  root  had  been  effected,  either 

by   the  fermentation   or  by  the  washing,  but   since  better 

results  were  obtained  by  other   methods  carried  on  at  the 

time,  the  fermentation  experiments  were  not  continued. 

To  effect  the  decomposition  of  the  glucoside  by  means  of 
alkalis,  barium  hydrate  was  selected,  for  in  the  course  of 
the  purely  chemical  examination  of  the  root  it  was  found 
that  not  only  could  the  glucoside  morindine  be  split  up  by 
this  agent,  but  tiie  morindine  produced,  formed  an  insoluble 
lime  compound,  whereas  the  accompanying  yellow  sub- 
stances formed  soluble  compounds.  By  hoiliEg  morinda- 
root,  therefore,  with  lime-water  and  then  washing,  the  whole 
of  the  yellow  substances  could  be  removed,  aud  by  a 
subsequent  treatment  of  the  residual  root  with  acid  and 
washing  the  calcium  compound  of  the  morindine  could  be 
imposed  and  the  lime  removed,  leaving  behind  a 
purified  root  containing  only  morindine  in  the  free  state. 

For  some  reason  or  other  the  morinda   root  treated  in 

mentioned  manner  yielded  only  indifferent  results 

in  dyeing,  and   having  regard  to  the  number  of  operations 

required   and  the    better    results   otherwise   obtained   in    a 

simpler  manner,  the  matter  was  not  further  inquired  into. 

Decomposition  of  the  glucoside  by  acids  resolved  itself 
into  tin  preparation  of  a  garancine  from  morinda-root,  and 
this  was  done  not  only  with  the  root  in  its  natural  condition, 
but    after  it    had  been  thrice  washed   for  two  hours   with 
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id  times  its  weight  of   irater,  this  is  a  usual   pre- 

liminary process  in  the  manuf&i  incine 

from  madder.     One  hundred  grms.   ground   monnda 
was   boiled  six  hours  with   three  litres  water,  containing 

I  "i  iv.  ordinary  sulphuric  acid,  then  allowed  (01 1,  colli 

on  »  filter  and  washed  with  cold  water  until  thoroughly 

from  acid,  aud  dried,     The  pioduct  obtained,  amonnting  to 

37' a  grins.,  had   a  very  dark  green,   almost   1 

in  the  case  of  the  unwashed  root,  due  to  the  pi 

it  of  dhlororubine ;  the  washed  rout  gave  37'7  grms.  of  a 

paler  grei  n  product, 

On  dyeing  stripe-mordanted  calico  with  morinda-garan- 
ri'ne,  with  the  addition  of  2— —4  per  cent  of  its  weight  of 
calcium  acetate,  good  colours  were  obt  i 

One  othei  method  of  improving  the  dyeing  power  of 
morinda-root,  also  borrowed  from  the  madder  industry,  still 
remained  to  be  tried.  Man\  years  ago  immense  quantities 
of  the  so-called  "  flowers  of  madder "  weremadein  France 
by  simply  mixing  ground  madder  with  about  10  times  its 
bulk  of  water,  allowing  the  mixture  to  stand  12 — IS  hours, 
-.mil  finally  filtering,  pressing,  drying,  ami  grinding  the 
product.  Although,  no  doubt,  some  fermentation 
consequent  decomposition  of  the  glucoside  took  place 
daring  the  steeping,  it  lias  usually  been  regarded  as  a  mere 
was!  is,  whereby  certain  soluble  matters,  espi  cially 

acids  like  pectic  acid,  .v  ■  .  were  removed  ami  thus  prevented 
from  soiling  the  dyed  colours  and  the  anmordanted  parts 
of  calico-prints  (the  so-called  "  whites "},  and  also  from 
impoverishing  the  colours  by  dissolving  off  some  of  the 
mordant,  The  loss  in  weight  experienced  amounted  to 
oj — 00  per  cent.,  ami  corresponding  to  this  the  dyeing 
power  was  about  doubled. 

In  imitation  of  the  foregoing  process,  then,  300  grins. 
ground  morinda-root  were  mixed  with  three  litres  distilled 
water  ami  allowed  to  stand,  with  occasional  stirring,  for 
two  hours;  the  mixture  was  then  filtered  through  calico, 
and  the  residue  was  similarly  treated  a  se  third 

time. the  last  steeping  being  prolonged  to  2  1  hours.  The  I 
liquors  w  ere  perfectly  clear  and  of  a  dark  olive-yellow  colour. 
These  liquors  were  subsequently  boiled  for  three  hours, 
with  the  addition  of  a  little  sulphuric  acid,  when  a  copious 
dark  green  precipitate,  chiefly  composed  of  chlororubin, 
was  obtained.  This  precipitate  was  collected,  washed  free 
from  aeid,  anl  its  colouring  power,  as  determined  by  com- 
parative dyeing  experiments,  proved  to  be  equal  to  4  per 
cent,  of  that  of  the  washed  root  after  drying.  In  similar 
experiments  with  other  samples  of  morinda  root  the 
precipitates  showed  no  dyeing  power  whatever. 

It  maybe  considered,  "r  no  useful 

colouring  matter  is  remove. 1  by  this  washing  process,  on 
the  other  hand  dyeing  experiments  made  with  the  washed 
aud  dried  rjot  showed  that  whereas  in  its  original  state  it 
was  quite  useless  as  a  dye-stuff  it  bad  now  acquired  the 
property  of  dyeing  mordanted  calico  to  a  very  marked  and 
useful  extent. 

Its  colouring  power  was,  however,  not  fully  developed 
until  such  salts  as  sodium  carbonate  or  acetate,  calcium 
carbonate  or  acetate,  had  been  added  to  the  dye-bath. 
Similar  additions  ly  chalk,  arc  usual  in  the  case  of 

madder  grown  on  a  non-calcareous  soil,  and  the  yellow 
colour  of  morinda-root,  both  before  and  after  washing, 
evidently  indicate  that  its  colouring  principle  is  in  tl  e 
state,  rather  than  combined  with  mineral  matter,  e.g.,  with 
lime.  &C.  We  may  add  that  the  chemical  examination 
corroborates  this  view.  I  In  comparing  the  relative 
advantages  of  the  above-mentioned  salts,  it  was  found  that 
in  each  ease  their  addition  to  the  dye-bath  was  decidedly 
beneficial.  The  following  are  the  amouuts  we  found  it 
necessary  to  employ  to  give  the  best  results  :  1  o  per  cent. 
sodium  carbonate  (10  aq.),  1  per  cent,  chalk,  16  per  cent. 
calcium  acetate,  16  per  cent,  sodium  acetate.  Chalk, 
and  especially  sodium  carbonate  may  be  regarded  as 
the  best  additions,  but  excess  of  either  of  them  is  far  more 
injurious  than  in  the  ease  of  calcium  and  sjdium  acetate, 
whose  effect  is  very  much  weaker,  as  shown  by  the  I 
amounts  it  is  necessary  to  employ. 

Xo  doubt  these  proportions  would  have  to  be  varied  a 
little,  according  to  the  quality  of  the  root,  aud  the  method 
of  the  washing  process  employed. 


lyeing  pro  '  ise  from 

thai    in    with  madder,     l  I  calico 

always  introduced  inl  dye-bath,  tl      temperature 

of  which  was  ti,  boiling  point  in 

the  oourse  of   i  j  the  dyi  it  u  .1  for  half 

an  h.  in-  ].  nger      Tli.  t  ol   the 

dy<  '1    pattern-  with  hot  OT    '  '     .1    to 

.-I.  ar  the  b  hites  and  brigbtei  In  ordei  to  rain 

of  the  amount  of  colouring  mat  i  in, la- 

root  and  morinda-garai  cperiments 

llico  were  made  «  ill", 

from  which  it  appeared  that   i!  ■   morinda 

examined  (No.  1),  contained  tl  of   i   per. 

ndone;    7-.",  grms.   washed  morinda-rool    (equivalent 
to  io  grms.  i  f  the  unwashed  root  had  ower equal 

to  15  grms.  madder  roe'  ditv. 

'I  he    red   and   pink   obtained   on  mordant    are 

yellower  than  the  corresponding  madder  colours,  the 
chocolate  presents  a  similar  diff  ndh 

appears  fuller  than  a  madder  chocolate,  whili  the  lilac  is 
distinctly  n  dder. 

Oil-prepared  calico  mordanted  with  alumina  as  for  Turkey- 
red  gives  a  very  bright  orange-red  i  similar  in 
shade  to  that  given  by  flavo-purpurio,  and  fast  to  clearing 
with  soap  and  stannous  chloride.  Chromium  mordant  on 
similarly  prepared  calico  gives  a  fa  •ami 
iron  mordant  yields  i  from  dull  purple  to 
black  according  to  the  intensity  of  the  mordant. 

i  in  wool  and  silk  mordanted  according  to  the  usual 
methods  good  chocolati   bro  ioed  with  chromium, 

•nds  with  alumina,  bl  tin,  and  dark- 

purple  and  black  with  '  int. 

All  the  colours   referre  1    I  i  soap  as  the 

c  'responding  madder  colours  ;  their 

not  yet  been  studied,  but  ••  .  find 

them  equal  the  mad  hi 

Although,  as  already  stated,  u  la-root  will 

not  dye  ordinary  mordanted  calico ;  it  to  a  small 

extent,  with  sodium  carbonate  added  to  the  dyebath,  cotton 
prepared  with  oil  and  alumina   mordant   as   for  Turkey-red, 
ven  here  the  orangi  -red  colour  produced   is  very  weak 
compared   with   that   obtained    I  of   the   washed 

root.      With  respect  to  «     d  and  silk,  '  ven  in  the 

unmordanted  condition,  thi  readily  dyed 

both  with  the  was  it  more  or  less  rich 

yellow  and  orange  colours,  the  brightness  of  which  is 
enhanced  by  maintaining  the  dye-bath  in  a  slightly 
condition  through  the  addition  ofa  little  acetic  acid.  Parallel 
experiments  made  with  solutions  of  crude  chlororubin 
and  of  pure  niorindine  shewed  that  the  former  gave 
a  weak  olive-yellow,  the  latter  a  bright  yellow  colour, 
inclining  to  orange  or  even  red  if  the  bath  becomes 
neutral  or  alkaline.  It  seems  evident  therefore  that  the 
orange  and  yellow  colours  obtained  by  T.  Wardle  are 
merely  due  to  the  glucoside  morindine  naturally  present 
in  the  rout,  and  since  they  arc  of  a  sensitive  character 
towards  alkalis,  being  turned  red  therel  probably 

fugitive  towards  light,   they  are  not  likely  to  prove  useful 
irs.     It   may   be   added   that  the   ruberythric  acid   of 
madder  possesses  similar  properties  as  a  direct  yellow  dye 
for  silk  and  wool. 

Having  then  in   the   above-mention  g    process 

found  a  simple  and  ready  means  of  rendering  the  morinda 
root  of  Indian  commerce  a  really  useful  dyestutT.  we  com- 
pared the  colouring  power  of  the  following  nine  different 
samples  of  root  supplied  to  us  by  the  authorities  of  the 
Imperial  Institute,  London. 

1  Uoot,  thin,  Damok.     C.P 131:!  92 

^       „          ..           „                131S 

3  „     middling,  Damok.     C.l' 1312/92 

4  .,           .,                ..             1314  92 

.  first  qualify,  Jhaasi  District    N.W.P. 

..  middling   "  .. 

7  .,  powdered 

8  .. 

9  „  medium  thickness,  Jalouri 

Boughly  uing  the 

equivalent  of  1  perfeut.  morindine,  and  quite  equal  to  good 
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madder,  had  the  same  dyeing  power  as   1  \  lb*,  of  Xos.  5, 

\    ■   6  and  9.     No.  8   was  very  poor 

indeed,  aud  s  1  to  have  been  spoiled.     All  the  hoove 

-  in  their  washed  aud  dried  condition  had  a  more  or  le^s 

•    olivi  -yellow    colour,    except     No.     8,    which    was 

decidedly  brown. 

The  result;'  of  the  foregoing  experiments  entirely  corrobo- 
rate those  obtained  by  Schwartz  and  Kuvhlin,  as  to  the 
necessity  of  washing  the  finely  ground  roots  with  water 
before  dyeing,  and  the  addition  of  an  alkaline  salt. 
chalk,  or  carbonate  of  soda,  to  the  dye-bath  in  definite 
proportion,  if  good  full  rich  reds,  &c,  are  to  be  obtained 
We  never  found  it  necessary,  however,  indeed  it  would 
have  been  injurious,  to  add  to  the  dye-bath  such  a 
l.ir?e  proportion  of  sodium  carbonate  as  20  per  cent, 
of  the  weight  of  the  root  Tbis  difference  is  probably 
owing  to  the  different  method  of  washing  adopted. 
Schwartz  and  Kocehliu  seem  to  have  washed  the  root  with 
a  much  larger  quantity  of  water  than  we  did,  but  for  a 
short  period  only,  indeed  without  any  steeping  at  all 
apparently,  whereas  we  steeped  the  ground  root  in  three 
successive  quantities  of  water  for  a  total  period  of  2 .1  or 
even  50  hours,  and  always  with  beneficial  results.  The 
comparatively  slight  solubility  of  the  glucoside  permits 
indeed  of  considerable  washing  of  the  root  without  entailing 
any  material  loss  of  colouring  power,  and  it  seems  to  us 
best  to  prolong  the  washing  a  little  in  order  to  escape  the 
necessity  of  adding  large  per  centages  of  chalk  or  sodium 
carbonate  to  the  dye-bath:  excessive  washing  however 
must  of  course  be  avoided,  otherwise  loss  of  dyeing  power 
would  ensue  through  loss  of  morindine. 

One  interesting  feature  in  connection  with  morinda 
dyeing  is,  that  although  the  washed  root  undoubtedly 
contains  the  colouring  principle  still  in  the  form  of  the 
glucoside,  and  which  is  of  marked  stability,  it  nevertheless 
Sves  extremely  well.  We  are  unable  at  present  to 
explain  this,  and  are  inclined  to  think  that  the  presence  of 
the  mordant  on  the  fabric  has  some  influence  in  the  matter, 
although  we  have  had  no  time  as  yet  to  study  this  point. 

For  our  supply  of  morinda-root  we  have  to  express 
our  thanks  to  Mr.  W.  Reid  of  Bombay,  and  to  Sir  I'.  A. 
Abel,  Bart.,  of  the  Imperial  Institute.  Small  samples  were 
also  obtained  from  Dr.  G.  Watt  during  his  visit  to  England 
in  188S  in  connection  with  the  Indian  and  Colonial 
Exhibition. 

Mang-kudu  or  Won-j-houdou. 

This  dyestuff  is  the  root-bark  of  morinda  umbellata,  and 
may  be  regarded  therefore  merely  as  a  variety  of  the  Al 
root  of  India. 

Some  of  its  Indian  vernacular  names  are  as  follows  :— 
Al  (Bomb.)  ;  nuna.  kai,  niina  marum  (Tamil)  ;  mulughudii 
(Tclugu);  mang-kudu  (Malay). 

It  is  a  shrub  met  with  in  the  hilly  regions  of  Eastern 
Bengal,  also  in  South  Western  India,  the  Southern  Konkan, 
the  Xilghiri  Hills,  the  mountains  of  Travancore,  also  in 
Ceylon,  the  Malay  Peninsula  and  Java. 

Although  this  dye-stuff,  said  to  cost  about  6d.  per  lb.,  is 
largely  employed  by  the  Javanese  for  producing  the  fast 
reds  in  their  celebrated  "  Baticks,"  it  does  not  seem  to  be 
specially  used  by  the  Hindoos,  unless  indeed  the  whole  root 
is  sold  as  Al  root. 

Some  years  ago  we  received  a  small  specimen  of  mang- 
kudu,  also:  Baticks"  from  our  friend  Mr.  F.  Driessen  of 
Leiden,  on  his  return  from  Java,  and  to  his  firm  De 
Leidische  Katoenmaatschappij  we  are  indebted  for  the 
10  lbs.  of  root-bark  with  which  our  experiments  have  been 
made,  and  for  the  gift  of  which  we  here  express  our  best 
thanks.  Till  recently,  however,  we  were  ignorant  of  its 
botanical  origin  and  for  definite  information  on  this  point 
we  have  to  thank  Mr.  T.  W.  Thiselton-Dyer,  the  Director 
of  Kew  Gardens,  although  we  had  already  come  to  the 
conclusion  that  it  must  be  some  species  of  morinda  root- 
bark  owiDg  to  our  recognition  of  its  colouring  matter  us 
morindone. 

The  commercial  dyestuff  has  the  appearance  of  a  some- 
what  reddish-brown    and   wrinkled   bark,   curled   up   into 


irregular  rolls.       Water    extracts   from    it   only   a   yellow 
colour,  hut  alkaline  solutions  are  immediately  coloured  red. 

History. — It  does  not  appear  to  have  been  subjected  to  any 
extended  examination  either  by  dyersorchemists.    Gonfreville 

refers  to  it  in  his  "  E'art  de  la  teinture  des  laines,"  p.  489, 
ng-toutong  or  woon-kou  lou  coming  from  Java  and 
iates  it  with  atch-root  which  he  had  received  from 
Bengal.  He  recognised  its  similarity  to  the  root-bark  of 
twona  (Morinda  citrifolia),  and  although  he  gives  it  as  the 
bark  of  a  Chinese  tree,  he  is  inclined  to  think  it  is  the  root- 
bark  of  the  same  plant  which  yields  ateh  root.  On  wool, 
silk,  and  cotton  he  was  able  to  obtain  with  it  by  the  aid  of 
different  mordants,  orange,  red,  and  especially  fast  dark 
colours.  He  considered  it  a  very  valuable  dyestuff,  and 
points  out  how  highly  esteemed  it  is  by  the  Javanese.  A 
large  number  of  samples  of  cotton,  linen,  silk,  and  wool 
dyed  with  it  were  sent  to  the  French  Exhibition  held  in 
1539. 

Bancroft  very  briefly  refers  to  morinda  umbellata  as 
being  employed  in  Cochin  China  and  other  patts  of  Asia  as 
a  yellow  dve.  but  does  not  seem  to  have  had  an  opportunity 
of  experimenting  with  it. 

It  was  examined  by  Schwartz  and  Koechlin  in  1832, 
under  the  name  of  Ouongkondou,  and  its  dyeing  properties 
were  reported  upon  in  their  communication  to  the  Industrial 
Society  of  Mulhouse  already  referred  to.  They  found  it  to 
possess  only  \ — \  of  the  dyeing  power  of  good  Avignon 
madler,  aud  although  it  contained  a  less  proportion  of  acid 
vellow  principles  than  munjeet,  it  nevertheless  required  an 
addition  of  30  per  cent,  carbonate  of  soda  to  the  dye-bath. 
The  colours  obtained  from  it  were  said  to  be  neither  so 
bright  nor  so  fast  as  those  derived  from  morinda-root  (uona). 

T.  Wardle,  in  his  Monograph  on  the  Dye-stuffs  and 
fanning  Matters  of  India  and  their  Native  Uses,  descriptive 
of  the  Collection  in  the  Indian  Section  of  the  Paris 
Exhibition,  1878,  states  that  the  roots  of  this  plant  yield  a 
vellow  dye,  and  with  the  addition  of  Sapan  wood  a  red  dye 
for  cotton. 

In  Dr.  G.  Watt's  Dictionary  of  the  Economic  Products 
of  India.  1891,  Dr.  J.  Murray  reports  that  like  all  other 
members  of  this  genus,  the  root  yields  a  dye,  but  of  a 
brilliant  yellow,  not  a  red,  colour.  From  the  small  space 
devoted  to  it  we  imagine  it  must  be  a  dye-stuff  of  little  or  no 
importance  in  India. 

Experimental  Part. — The  chemical  examination  of  this 
dye-stuff,  now  made  for  the  first  time,  shows  that  it 
contains,  like  the  root  of  morinda  citrifolia,  the  glucoside 
morindine,  also  several  other  crystalline  priuciples  in  small 
quantity,  a  full  account  of  which  will  shortly  be  com- 
municated to  the  Chemical  Society  of  London. 

Knowing  the  botanical  origin  of  the  dye-stuff  and  the 
colouring  principle  it  contained,  its  application  in  dyeing 
presented  no  difficulty  whatever.  Certainly  mang-kudu  in 
its  ordinary  condition  was  not  found  useful  in  dyeing,  but 
as  in  the  case  of  al  root,  so  here,  a  preliminary  washing  or 
steeping  in  water  sufficed  to  remove  the  deleterious  acid 
principles  present,  and  thus  to  transform  it  into  a  valuable 
red  dye-stuff.  Here,  too,  an  addition  of  1*5  per  cent,  of 
sodium  carbonate  to  the  dye-hath  was  also  found  to  be 
necessary. 

Ordinary  stripe-mordanted  calico  of  the  printer,  as  well  as 
oil-prepared  cotton  mordanted  with  aluminium,  chromium, 
and  iron,  all  furnished  excellent  reds,  purples,  browns,  and 
blacks,  fast  to  soap,  practically  the  same  as  the  analogous 
colours  produced  from  morinda-root,  but  mnch  fuller 
since  mang-kudu  possesses  a  much  greater  colouring 
power  than  ad  root.  This  fact  is,  of  course,  not  to  be 
wondered  at,  for  it  is  well  known  that  in  ordinary  morinda- 
root  the  colouring  priuciple  is  situated  chiefly  in  the  bark  of 
the  root. 

Our  results  differ  from  those  of  Schwartz  and  Koechlin 
in  so  far,  that  they  lead  us  to  consider  mang-kudu  as 
a  valuable  dye-stuff  for  India,  comparing  very  favourably 
indeed  with  madder.  With  respect  to  the  yellow  colour 
obtainable  from  it  on  silk  and  wool,  referred  to  by 
T.  Wardle  and  others,  it  is,  of  course,  due  to  the  glucoside 
morindone,  and  hence  of  questionable  value  as  a  permanent 
dye. 
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Vi  ntilago  Madraspataiia. 

The  root-bark  of  this  plant  belonging  ti>  1 1 1 . -  Rhamocm 
and  known  in  England  as  the  "purple  ohucku  a_v,"  Furnishes 
,i  dyestufl  much  valued  in  S  tuthern  India. 

Some  of  its  vernaoular  names  me  as  Follows:  pitti 
(Hindi);  raktapita  (Benjrali)  ;  pappili  chakka,  suralpattai, 
papli  (Tamil)  j  popli-dhukai  (Kan). 

It  is  an  extensive  climbing  shrub,  found  in  the  Western 
Peninsula  from  the  Konkan  southwards,  ;>!—.•  in  Ceylon 
in. I  Burma. 

At  a  certain  period  of  the  year  immense  numbers  of 
ties  in   Mysore   proceed   to   the  jungle   to   collect    the 
root-bark,  which  is  then  conveyed  to  the  nearest  towns  and 
-old  to  dealers,  who  export  it  to  other  districts  ol  i 

The  root-bark  has  the  appearai "t  thin  -cabs,  ribbons, 

or  filaments  of  a  deep  purplish  or  chocolate  colour.  Winn 
ground  to  powder,  the  dust  which  is  given  ofl  irritates  the 
throat  in  a  marked  manner.  Boiling  water  or  alcohol 
readily  extract  red  caustic  alkalis  a  deep  crimson  colour. 

//  Qonfreville  refers  to  it  as  being  employed  in 

India  and  Java  for  dyeing  silk,  wool,  and  cotton  Fa 
either  violet,   brownish-red,   or   black,   all    of   which    are 
accounted  permanent. 

He  gives  a  long  list  of  the  reactions  of  different  chemical 
reagents  upon  a  strong  aqueous  decoction,  and  seem-  to 
have  made  a  few  dyeing  experiments  with  it  himself,  and 
by  the  use  of  tin,  alum,  and  iron  mordants  obtained  red, 
violet,  and  chocolate  colours.  In  his  day  the  price  in 
different  parts  of  India  varied  from  hi.  to  I,/,  per  lb. 

We  find  no  reference  to  any  other  examination  :>f  this 
dyestufl  having  been  made  till  1878  1887,  during  which 
period  samples  of  the  root-bark  were  obtained  by  the 
India  Office  and  submitted  to  Mr.  T.  Wardle.  He  touud 
it  to  be  exceedingly  rich  in  a  red  colouring  matter,  capable 
of  producing  many  colours,  for  which  cochineal  and  madder 
are  generally  used,  and  well  adapted  for  tasar  silk.  The 
colours  obtained  by  him.  but  with  what  mordants  he  does 
not  state,  inclined  towards  purple  an  1  chocolate,  but 
generally  reds  more  or  less  pure.  He  had  not  the  oppor- 
tunity of  testing  them  for  fastness,  but  judged  them  to  be 
fairly  permanent.  He  believed  it  would  be  a  valuable 
acquisition  to  the  dye-house,  and  might  be  largely  used  if 
it  could  be  obtained  in  quantity  at  the  price  of  3 — j  annas 
(4i(/. —  7.V.)  per  lb.,  mentioned  in  a  report  by  Surgeon- 
Major  Bidie.  Some  writers  state  that  in  1SSS— S9  it  was 
sold  at  as  low  a  price  at  1  —  \\  annas  (lit/. — 2|</.'.  per  lb. 
It  seems  to  be  collected  annually  to  the  extent  of  1—3 
tor.s. 

No  special  chemical  examination  of  the  colouring  matter 
seems  to  have  been  made  hitherto  ;  the  only  references  on 
this  point  relate  to  the  variously  coloured  precip  tates  given 
b\  aqueous  decoctions  with  a  Few  metallic  -alts,  and  are 
to  be  found  in  the  Phannacngraphia  Indica  I.,  355,  of 
Dymoek,  Warden,  and  Hooper,  where  it  is  suggested  that 
the  colouring  matter  is  probably  one  of  the  derivatives 
of  anthracene,  though  on  what  grounds  this  statement  is 
made  is  not  given. 

Experimental  Pari. — The  results  of  our  chemical  exami- 
nation of  this  dyestuff,  which  are  not  yet  completed,  will 
be  submitted  ere  long  to  the  Chemical  Society  of  I.ondou  ; 
suffice  it  to  sax  here  that  it  contains  a  considerable  quantity 
of  a  resinous  colouring  matter  soluble  in  alcohol,  and  but 
slight!)  solubie  in  water,  which  is  readily  attracted  by 
mordants. 

On  stripe  printed  calico  the  root-bark  gives  with  alumina 
mordant  a  claret-red,  much  bluer  than  a  limawood-red, 
and  not  unlike  that  of  alizarin-bordeaux  ;  with  iron  mordant 
a  greyish  lilac  which  in  strong  colours  approaches  ;i  black  ; 
and  with  a  mixture  of  the  two  a  very  purplish  dark 
chocolate.  The  lilac  differs  entirely  from  that  given  by 
alizarin-bordeaux  by  being  weaker  and  greyer,  and  is  more 
similar  to  the  one  given  by  limawood.  The  colours  are 
moderately  fast  to  soap,  very  much  better  than  limawood 
colours,  but  considerably  behind  the  alizarin  colours  iu  this 
respect.  In  point  of  fastness  of  soap  we  should  class  this 
dyestuff   with  camwood,   although    the    colours   given    by 


ventilago  with  the  different  mordant-  differ  matei 
sh  ide  iron,  thosi   even  h_\  camwood,  the   '  I 

bier,  and  1. ■--  1 ,/.\  .  and  the  lila 

irative  dyi  |,   with  the  | 

colouring    matter  -bowed  that   the  root-bark  of  vet 
contains  8     10  per  cent  colouring  matter. 

■  paied     calico    ventilag  .    give-    with    alumina 
brown,   with  i  bxon  ium    mi 
deepci  p  I  own  or  vt  rj    bla  1.  p  i ,  ih  iron 

mot  I .  purplish  black. 

'  hi  wool  chromium  mordant  give«  • 
alumni, i   a  bordeaux-red,  tin  a  brighter  red 

alizarin  red  with  alumina  mordant,  and  it 

II    purple   and   black.     On  silk    -imil.u 
given. 

v  ed  in  dyeing  with  this 

ordinary  modes  of  mordanting  suffice,  and  no 
additions  I  i  the  dye  bath  are  net — ary  except  in  thi 

wool,  with  which  it  is  desirable  to  add  calcium  acetate  in  order 
cj  the  strong  acidity  of  the  mordanted  fibre      I  in- 
chief  noticeable  feature  perhaps  is  that,  owing  to  thi 
solubility  of  the  colouring  matter  in  water  and  it-  n  • 
character,    the    dyeing    does     nol  iil    the 

temperatui     read  l   ( '. 

The  fastness  of  the  colours  to  light  have  nol  \et  been 
tested,  b  tl  owing  to  the  general  similarity  as  we  thin 
dyeing  propi  rities  of  this  dyestuff  to  those  oflimav 
camwoi  I,  we  are  nol  -anguine  upon  this  pout,     .v 
less,  thi  olonring  p  iwer  of  ventilago  and 

with   winch  ii   dyes   mordanted   fabric-,   coupled   with   its 
comparatively  low  price,  w  irrants  us  in  considering  it  a 
dyestufl  worthy  even  of  the  attention  of  Eui  i| 
and  it  certainly  must  be  ranked  among   the 
dyestuffs  of  I  Quia. 

For  our  supply  of  10   lbs.  of   this    dyestuff   wc    i 
our  thanks  to  Sir  F.  A.  Abel,  Hart..  Director  of  the  In 
Institute,  from    whom  and  his   coadjutors   we  have   I 
every  assistance  in  the  supply  of  material. 

Finally  we    may  add  that  we    have  already  been    a 
ari         gaged    in    examining    the   chemical    and    tinctorial 
properties  of  other  Indian   dyestuffs,  eg.,   ECamela,  Testi 
Bowers,  &c,  and  hope  iu  due  time    to  submit  to  the  S 
a  record  of  our  experimental  results. 


Dlsi  l  — i.,N-. 

Mr.  G.  W.  Slattes  regretted  that  the  results  of  thi, 
earlier  experimenter-  had  been  found  to  be  incorrect;  the.- 
miglu.  perhaps,  have  worked  with  material  differing  in  ag< 
and  other  particulars  from  that  examined  : 
Vs  so  many  of  the  plan:-  examined  belonged  to  th< 
Rubiacea,  it  would  be  worth  while  to  examine  whether  ai! 
the  members  of  this  order  do  not  yield  dyestuffs. 

Mr.  Raw-son  was  glad  that  natural  colouring  matters 
were  again  being  investigated.  From  the  commercial  point 
Of  view  the  most  important  question  was,  at  what  price 
could  these  dyestuffs  be  obtained.  All  the  -hades  which, 
they  yielded  could  be  produced  equally  well  with  aliz 
and,  if  these  dyestuffs  were  to  compete  with  this  latter,  the 
roots  containing  them  would  have  to  bo  produced  at  an 
exceedingly  low  price.  Was  the  yellow  dye  on  woo! 
obtained  with  morinda  root  fast  to  light?  And  was  the 
colouring  matter  obtained  from  ventilago  fast  ? 

Mr.  Wilkinson    -aid    it    was    pleasant   to   him  to  find 
Gonfrevi lie's  work  corroborated  ;  it  was  work  that  had  been 
a    labour   of   love,    as   all   who    had   read    his    work 
recognise. 

Mr.  PEKKIN  said,  in  reply,  that  they  had  worked  with  larger 
quantities  than  the  older  experimenters  used,  and  so  were 
enabled  to  discover  the  presence   of.  and   to  i  -am 

substances  winch    had   a   deleterious    effect  upon  the  action 
of  the  dye  :  this  was  why  they  had  obtained  better  n 

Frof.   IlrMMEL  said   that   they  prop  "end    the 

investigation  to  other  members  of   the   order  Rubiacete   or 
allied    plants.      There   was    no     probability    that    morinda 
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or  chay-root  would  compete  with  artificial  alizarin,  for 
that  had  already  displaced  madder-root,  which  was  at 
od  as  the  two  first  named.  They  had  rather,  in 
Iheii  investigation,  a  desire  to  gain  definite  information 
Jing  the  chemical  and  technical  properties  of  various 
Indian  dyestuffs,  man}  of  which  had  not  hitherto  been 
examined.  The  yellow  dye,  obtained  on  silk  or  wool  with 
morinda  in  an  acid  bath,  was  probably  not  fast  to  light ; 
it  had  not,  however,  been  tried  in  this  respect.  There  was 
no  absolute  necessity  to  find  a  fast  natural  yellow,  as  several 
goad  artificial  ones  were  known,  e.g.,  among  the  acid  and 
benzidine  dyes.  He  had  heard,  indirectly  from  a  former 
director  of  a  dyeing  school  in  India,  that  a  natural  yellow 
vcrv  fast  to  light  was  known  in  that  country.  The  colouring 
matter  from  Ventilaga  was  moderately  fast  to  soap.  It 
was  quite  true  that  Gonfreville  did  work  con  amor,-. 

The  Chairmax  said  that  he  felt  sure  the  section  was 
grateful  to  the  authors  for  bringing  forward  the  results  of 
a  piece  of  work  fraught  with  many  difficulties.  Mr.  l'erkin, 
he  believed,  had  one  of  the  most  treasured  qualities  of  the 
organic  chemist,  the  genius  for  crystallising,  and  had 
succeeded  admirably  in  isolating  the  beautiful  specimens 
which  bad  been  exhibited.  It  was  worthy  of  note  that  the 
paper  was  the  outcome  of  the  assistance  of  two  important 
institutions,  the  Clothworker's  Company  and  the  Imperial 
Institute.  The  functions  of  the  latter  body  might  seem  to 
others  as  to  himself  somewhat  indefinite,  but  there  could  be 
no  doubt  that  a  searching  examination  into  the  nature  and 
value  of  Indian  products  was  a  matter  of  imperial  import- 
ance. 'Whether  or  not  these  dyestuffs  turned  out  to  be 
specially  useful,  it  was  highly  desirable  that  they  should 
be  investigated.  Fictitious  importance  was  apt  to  attach 
to  materials  coming  from  a  distance,  and  it  was  possible 
that  the  treasured  dyestuffs  of  tie  Kast  might  prove  to  be 
devoid  of  any  of  those  special  qualities  of  permanence  and 
tint  which  were  still  erroneously  supposed  to  differentiate 
natural  from  artificial  colouring  matters.  The  previous 
investigation  of  Indian  dyestuffs  appeared  to  have  been 
imperfect  an!  of  limited  practical  value,  and  it  was  well 
that  the  Imperial  Institute  was  taking  up  the  matter  again 
and  securing  an  exhaustive  examination  both  from  the 
chemical  and  dyeing  points  of  view. 


■• — rKQQQJW ^- 


THF  THEORY  OF  DYEING. 

BT    I  .    P.    CROSS    AXD    E.    J.    IIF.VAX. 

I.\  the  last  number  of  this  Journal  there  appear  two  in- 
ter<  Bl  rig  communications  upon  this  subject,  both  attacking 
what  appears  to  be  known  as  the  "solid  solution"  theory, 
and  substituting  in  general  terms,  presenting  features  of 
similarity,  a  counter-hypothesis  basing  the  cause  of  dyeing 
phenomena  primarily  upon  osmotic  action,  with  the  play 
of  chemical  reaction  between  the  colouring  matter  and  fibre 
substance  as  an  auxiliary  effect  more  or  les>  operative. 
Both  authors  [Mr.  Dreaper,  p.  95,  and  Dr.  Weber,  p.  122] 
make  mention  of  some  observations  of  our  own  [ibid., 
[■j,  104]  upon  the  theory  in  question,  and  upon  a  dyeing 
process  of  peculiar  and  significant  bearing  thereon,  which 
ire  made  in  connection  with  researches  on  the  chemistry 
of  lignocelluloses.  Mr.  Dreaper  has  taken  our  interpretation 
ihenomena  as  we  intended  it  to  betaken;  Dr. Weber, 
on  the  other  hand,  has  given  an  inverted  and  "  improved  " 
statement  of  our  conclusions,  which  be  will  find  in  some 
d  on  reading  Mr.  Dreaper'e  paper,  and 
which  he  will,  no  doubt,  pardon  our  correcting  further. 

That  the  jute  fibre  when  plunged  into  a  solution  of  ferric 
ferricyanide  not  only  reduces  the  compound  to  the  lower 
blue  cyanides,  but  combines  with  the  blue  to  the  extent  of 
part  of  its  weight,  distributed  with  perfect  uniformity 
throughout  i's  substance  and  without  prejudice  to  its  lustre, 
iv.  it  mnst  be  and  is,  in  fact,  admitted  to  be,  unique  in  the 
range  ol  dyeing  phenomena.  We  were  careful  to  inH'-t  upon 
try  of  the  reaction,  and  to  print  out  that 


it  is  bv  no  means  due  to  mere  contact  reduction  by  the 
aldehydic  groups  of  the  fibre  substance,  as  suggested  by 
Dr.  Weber  —the  reaction  proceeding  in  presence  of  powerful 
oxidants,  such  as  chromic  acid — but  depends  rather  upon 
the  special  constitutional  relationships  of  the  reagents.  We 
implied,  in  fact,  that  it  must  be  interpreted  as  largely  con- 
ditioned by  the  hexene  configuration  of  the  characteristic 
groups  of  the  fibre  substance  iu  relation  to  the  probable 
hexacentric  formula  of  the  ferric  and  ferroso-ferric  cyanides  ; 
the  "  reduction "  of  the  ferric  ferricyanide  taking  place 
within  the  fibre  substance  in  virtue  of  a  transference  of 
oxygen,  easily  accounted  for  in  the  presence  of  CO  groups 
of  both  Ketonic  (R.  Hexene  groups)  and  Aldehydic  (oxy- 
cellulose  groups)  function.     [Ber.  2G,  2520.] 

We  pointed  out  that  the  reaction  might  be  considered  as 
taking  place  in  two  stages:  O)  the  fixation  of  the  ferric 
ferricyanide  by  the  fibre  substance,  and  (2)  the  reduction 
or  redistribution  of  oxygen,  as  above  described,  giving  the 
well-known  colouring  matter.  In  evidence  of  the  proba- 
bility of  (1),  we  showed  that  in  the  case  of  another  colloid 
substance,  viz ,  gelatin,  such  a  combination  does  take 
place,  solutions  of  this  colloid  giving  a  pale  greenish, 
opaque  coagulum  with  the  ferric  ferricyanide,  converted 
by  subsequent  treatment  with  reducing  ageuts  into  a  trans- 
parent, deep  blue  jelly,  which  can  only  be  regarded  as  a 
solution  of  the  ferroso  ferric  cyanide  (hydrate)  in  the 
"  organic  "  colloid  (or  its  hydrate). 

From  this  statement  it  should  be  perfectly  clear  that  we 
do  not  regard  the  entire  reaction  in  the  light  of  "  a  striking 
instance  of  solid  solution."  Dr.  Weber,  in  crediting  us 
with  this  view,  does  not  sufficiently  separate  the  process 
from  the  product.  In  the  process  it  is  quite  obvious  that 
the  special  chemical  factors  are  predominant,  and  we 
emphasised  it  as  further  evidence  of  the  special  constitu- 
tional features  of  the  lignocellulose.  The  product,  on  the 
other  hand,  is  a  solid  solution  of  the  pigment  iu  the  fibre 
substance  ;  and  we  fail  to  see  any  necessity  to  resist  the 
conclusion.  The  "improved"  interpretation  which  Dr. 
Weber  gives  of  the  phenomenon  or  reaction,  viewed  as  a 
whole,  we  will  not  criticise  in  detail.  We  notice,  however, 
that  his  interpretation  involves  a  contradiction  in  terms  of 
his  own  conclusions,  as  to  the  mechanism  of  substantive 
dyeing  iu  the  case  of  cotton.  In  criticising  us  he  says : 
"  The  location  of  the  dye  within  the  fibre  is  by  no  means 
a  case  of  Witt's  '  solution,'  but  merely  proves  the  perfect 
intramolecular  penetrabdity  of  the  jute  fibre  by  aqueous 
solutions.  This  perfect  penetrability  of  jute  fibre  and  all 
other  fibres  calls  for  no  special  explanation  here,  being  an 
absolute  condition  of  the  growth  and  life  of  the  vegetable 
and  animal  fibre."  But  when  the  author  deals  with  cotton 
and  the  benzidine  dyes,  this  particular  fibre  is  found  to 
have  a  one-sided  penetrability  ;  the  process  of  direct  dyeing 
with  benzidine  dyes  is  described  "as  an  aqueous  solution 
of  a  dye  of  very  small  co-efficient  of  diffusion  formed  inside 
the  cellular  cavities  of  the  cotton  fibre  by  means  of  a  dye 
bath  possessing  a  high  csmotic  pressure."  We  should  like 
to  know  how  the  author  would  regard  the  dyeing  of  the 
jute  fibre  substance  or  structureless  cotton  cellulose  with 
the  benzidine  dyes  :  or  what  function  he  would  assign  to 
the  cellular  cavities  of  cotton  in  direct  dyeing  with 
"  primuline"  ? 

This  colouring  matter  in  its  relation  to  cotton  is  the 
subject  of  Mr.  Dreaper's  communication.  This  author  also 
lays  special  stress  upon  the  osmotic  factors  of  the  process 
of  dyeing,  and  in  our  opinion  does  not  fully  recognise  what 
is  stated  by  the  upholders  of  the  "solid  solution  "  theory, 
and  also  what  is  not  slated,  which  under  the  present  cir- 
cumstances of  the  controversy  is  perhaps  more  importaut. 
In  the  primuline  dyed  product — and  again  we  emphasise  the 
'li^tinction  from  the  process  — we  have  peculiar  evidence  of 
the  existence  of  the  colouring  matter  in  -olid  solution. 

The  conception  of  solid  solution  we  take  to  be  an  exten- 
sion of  the  modern  theory  of  solution  to  cover  the  case  of 
homogeneous  distribution  of  one  solid  throughout  the  mass 
of  another,  considered  as  the  solvent.  This  modern  theory, 
as  we  nad  it,  is  not  so  much  an  effort  to  account  for  the 
actual  mechanismoi  solution,  i.e.,  the  process,  but  concerns 
itself  rather  with  the  condition  of  the  dissolved  substance 
solution.     Tlie  consensus  of   evidence   from   the  vari 
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independent  directions  of  invest  n't    lloff:   Ber. 

G)    leaves    no   doubt    tint   it  is  h    condition    ol 

itiou   or    molecular   simplificati such   as    has   long 

been  recognised  to  prevail   in  i  i   gasefl  :   that  is 

tli.it  in  :t  highly  dilute  solution  of  one   substance  in   at 
(the  solvent  i,  the  properties  of  the  dissolved  substani 
those   which   il   possesses   when   gn  ified.     hi  our  o| 
thi-   conceptioi      perfectly    explains    the     extraordinarily 
increased  sensitiveness  (to  light)   ol    diazolised   primuline, 
when  diuzotiscd  upon  u    fibre    subslauce  or  other  colloid 
basis  (gelatin),  as  compared  with  its  comparative  stability 
ns  diuzoprimulinc  per  se.     More  tbau   this  :   in  oar  opinion 
there   is    no   other   explanation,  in   the   present    condition 
■f  ..in    knowledge.     No  douht    in  the  case  of   primuline, 
otiscd    primuline,    aud    a    fully   developed 
*'  ingrain  "  dye,  there  is  a  chemical  bond  of  union  with  the 
fibre    substance  :     hut   in    virtue  of  that   bond   we     should 
expect  a  decrease  of  molecular  mobility,  aud  therefor 
decreased    photo-sensitiveness  of  the   dtazo-product.      To 
uplete  the  evidence,  however,  ive  may  remember  that  the 
-\  nthesis  of  the  primuline  and  fibre  substance  is  of  Buch  an 
order  that  the  capacities  of  the  former  for  farther  synth 
remain   perfectly  unaffected ;  and  that  again   is  one  of  the 
ntial   features  of  solution    as  distinguished    from  com- 
bination. 

To  sum  up  these  rem. irks  we  express  our  opinion  tb.it 
the  dyeing  of  jute  with  ferroso-ferric  cyanide  and  cotton 
with  primuline,  are  of  unique  and  critical  value  in  regard 
in  the  theory  of  solid  solution  as  applied  to  the  considei 
of  dyeing  phenomena  generally  :  that  so  far  as  Witt  or 
others  1..  iv.'  given  anj  exposition  of  such  a  "theory  of  dyeing," 
it  has  been  in  regard  to  the  dyed  product,  as  distinct  from 
the  mechanism  of  the  actual  process  of  transference  of  the 
dissolved  dyestuff  to  the  fibre  substance.  In  elucidating 
the  latter  Dr.  Weber's  recent  papers  on  "  lake  formation,"  and 
Ins  later  investigations  of  the  function  of  the  osmotic  pressure 
of  the  dye  solution,  are  of  great  interest  and  obvious  value 
The  differentiation  of  this  factor  is  only  possible,  with  any 
precision,  when  applied  to  a  series  of  bodies  presenting 
definite  constitutional  variations.  In  this  respect  his  .  ! 
of  the  benzidine  series  is  well  considered  and  his  results  will 
no  doubt  prove  beyond  criticism.  But  we  would  still  ask 
him  to  recall  the  view  of  solid  solution  of  the  dyestuff  in 
the  colloid  fibre  substance,  in  spite  of  his  attempt  to  dismiss  it : 
and  to  separate  this  view  from  that  of  the  process,  in  which 
we  have  a  complicated  play  of  chemical  and  physical  efj 

In  regard  to  the  chemical  effects  involved  they  appear  to 
be  very  largely  of  the  order  of  double-salt  formation. 
Dr.  Weber  himself  has  very  largely  contributed  to  our 
knowledge  of  the  artificial  colouring  matters  in  regard  to 
this  as  part  of  their  activity:  and  investigation  of  the  con- 
stitution of  the  substance  of  fibres  of  both  animal  and 
i.  continnes  to  differentiate  their  reactive 
OH  groups  in  I  i  those  of  acid  and  of  basic  function.  In  the 
-  of  crystalline  double  salts  the  bond  of  association  is 
usually  one  of  ascertained  similitude  whether  in  the  function 
of  the  dominating  element  or  the  form  of  the  individual 
salts.  In  colloid  substances  we  have  every  reason  to 
assume  that  coalescence  is  determined  by  likeness  of  con- 
figuration. What  the  nature  ol  this  "  isomorphism  "  may 
prove  to  be  in  the  relationship  of  colloid  substances  (usually 
described  as  "  amorphous ")  is  a  problem  which  is  being 
very  distinctly  opened  out  by  the  investigation  of  dyeing 
phenomena.     In  >n  we  take  it   that  the  theory  of 

dyeing  embraces  the  following  factors  : 

1.  The    molecular     constitution     (Configuration)    of   the 

reagent-,   colouring  matters  and   fibre  or  tis-ue  sub- 
slauce. 

2.  The  presence   of    salt    forming  groups,  chiefly   OH 

lifferentiated  in  function  both  by  the  gri 
with    which    they    are    in    immediate    or    proximate 
contact,   as    well     as     by    the   configuration    of   the 
C  nucleus  to  which  they  are  attached. 

:>.  The  condition  of  the  colouring  matter  in  solution 
measured  by  the  physical  constants  of  the  solution 
and  modified  by  the  presence  of  the  fibre  substance 
in  the  dye  bath. 

The  final  result  or  dyed  product   may  be  considered  per 
l  in  relation  to   the  dyeing   process":    in   regard   to   the 


foi  mi  i  we  fail  I  objection  to  the  theory  of  solid 

-  'I  it  is  nol  a  t.i  ■ 
<8,  which  would  iherefoi  e  be  a  transfi  n 

f 

ale     both      elleliiie.il     unit    |  ill  J  .ie.1  I .         \  In     llieiry     eliilu    . 

these  c litions    rill 

knowledge,  but   to  i  eclude  the  considi  the  one  or 

the  oi  ,., idence   thai   t'< 

approached  from  to,,  narrow  a  poll 

I)'-'    I    --,,'N. 

Professor  Hitmmei    wondered   if  the  jute  fibre  had 
dyed  by  natural  or  by  artificial  light 
under  cert  i  .us,  were  capabli  i 

Chromic  acid,  also,  was  bi  i    light   and   need 

necessarily    prevent  the  reduction  nide.      He 

himself  felt  diffident   in  accepting   W<  ,  thai  the 

colouring  matter  diffused  through  the  cell  wall  into  the 
interior  of  the  cotton  fibre,  and  was  there  deposited  or  dried 
on  to  the  inner  cell  wall.  If  this  was  really  ,he  idea  in 
Dr.  Weber's  mind,  which  he  doubted,  the  auth 
pertinent  question  in  asking  Weber  how  he  would  explain, 
en  this  theory,  the  dyeing  of  amorphous  cellulose.  His  own 
opinion  had  always  been  that  the  colouring-matter  was 
uniformly  distributed  throughout  the  substance  of  the  cell 
wall. 

Dr.  \\  i  e:  i;  sent  the  following  communication  :  — 
What  strike.)   me  more  particularly    in   this   paper  is  the 
suggestion  of  the  authors  that  in  my  paper   (this  Journal, 
1894,  122)    I    gave  an  '*  invei  be  reaction 

between   lignocellulose  and  ferrii  ide  observed  by 

them,  and  further  that  my  statement  of  the  "solution 
theory "  of  dyeing  is  not  what  Witt  expounded.  This 
announcement  of  Cross  and  Bevan  I  can  only  understand 
by  assuming  that  they  have  not  yet  realised  the  difference 
between  the  "  solid  solution  "  theory,  as  pronounced  b\ 
Van'l  lloff  and  Arrhenius,  and  the  "solution  theory  of 
dyeing"  as  put  forward  by  Witt.  Witt's  "theory"  is 
the  outcome  of  the  total  misunderstanding  of  Van't  Hoffs 
theory,  which  was  originally  meant  to  apply  to  metallic 
alloys  and  "  isomorphous  mixtures"  only .  Nobody  in  the  least 
acquainted  with  the  dyeing  phenomena,  on  reading  Witt's 
original  paper,  -will  doubt  for  a  moment  that  Witt's  theory 
does  not  profess  to  apply  purely  to  the  physical  constitution 
of  the  dyed  fibre  as  a  whole,  but  distinctly  assumes,  in 
designed  opposition  to  the  chemical  theory  of  dyeing,  that 
the  very  process  of  dyeing,  instead  of  being  essentially  the 
consequence  of  chemical  differences  between  dyestuff  and 
fibre,  merely  consists  in  the  migration  of  the  dye  from  one 
solvent  into  another.  This  is  proved  beyond  doubt  by  the 
facts  Witt  cites  in  support  of  his  theory,  all  of  which  are 
calculated  to  furnish  evidence  of  the  existence  of  the  dye  in 
the  fibre  in  the  ft  Witt  is  too  experienced   a  dyer 

not  to  see  that  chemical  interaction  between  dye  aud  fibre 
once  being  granted,  the  "solid  solution"  theory  becomes 
as  sup,  .us  as  it  would  be  for  the  explanation  of  the 
formation  of  barium  sulphate  from  baryta  and  sulphuric  acid. 
S  inch  about  Witt's  notion  of  the  function  of  "solid 
>n  "  in  dyeing,  which  evidently  Ins  been  as  much 
misunderstood  by  (  Iross  and  Bevan  as  Witt  misunderstood 
Van't  Hoff.  omplaint  of  my  "inversion" 

of  their  experiment  is  evidently  due  to  the  same  misunder- 
standing, as  »hey  seem  to  wish  it  to  be  taken  as  evidence  of 
the  state  of  the  dyed  lignocellulose,  whereas  my  criticism 
was  directed  against  the  chemical  mechanism  or  dyeing 
process  underlying  the  reaction.  Hut  if  the  latter  does  not 
bear  out  or  renders  altogether  superfluous  their  scantily 
rted  hypothesis  as  to  the  final  state  of  dye  and  fibre,  a 
criticism  of  their  experiment  with  regard  to  this  point  would 
have  been  superfluous. 

Transference  of  a  substance  from  one  condition  of  solution 
to  another  is  indeed,  as  t  Iross  and    Bevan   as-,  rt,  a  -■  It 
phenomenon    pure    and    simple.       But  then,    no  chem. 
change    of   the    dissolved    substance    must    be    involved  in 
passing    from    one    solvent    into  the  other.      As    I    have, 
however,   shown  in  my  paper,   such  a  chemical  chang 
involved  iu  all  dyeing  with    the  single  exception 
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of  the  dyeing  of  benzidine  dyes  on  cotton.  Consequently 
what  Cross  and  Bevan  maintain  is  dissolved  in  the  fibre 
substance,  is  an  altogether  different  compound  from  that 
held  in  solution  in  the  dyebath.  Cro-s  and  Revan's 
contention  that  "  the  association  of  colloids  in  a  dyed  fibre 
is  a  case  of  double  salt  formation,  the  bond  of  uniou  bein°- 
probably  an  isomorphism  of  molecular  configuration,"  ! 
cannot  argue  ;  the  meaning  of  this  sentence  is  as  obscure  to 
me  as  the  writings  of  Paracels  is. 

With  regard  to  the  considerable  difference  between  the 
light  of  diazoprimuline  produced  upon  the 
fibre  and  of  the  same  compound  in  the  free  state  respec- 
tively, tlii<  i<  certainly  a  point  of  considerable  interest,  but 
Cross  and  Bevan  have  adduced  no  evidence  warranting  their 
bold  assertion  that  this  is  due  to  the  dye  ou  the  fibre  being 
in  "  a  condition  of  molecular  simplification  or  disaggrega- 
tion." The  authors  are  greatly  mistaken  in  saving  that 
this  is  all  the  solution  theory  asserts,  and  I  repeat  that 
Witt's  the  >rv  is  not  a  theory  of  the  state  of  the  dyed  fibre 
alone,  but  also  of  the  process  of  dyeing.  If  Cross  and 
lievan  object  to  this  interpretation,  they  will  have  to  come 
forward  with  a  solution  theory  of  their  own.  They  may, 
however,  find  some  difficulty  in  this  task,  for  a  theory 
regarding  the  state  of  the  dyed  fibre,  but  unavailable  for  the 
elucidation  of  the  dyeing  process,  contaius  all  the  elements 
of  a  scientific  abortion. 

The  three  points  to  be  borne  in  mind,  according  to  Cross 
and  Bevan.  in  the  working  out  of  a  theory  of  dyeing,  have 
been  very  fully  considered  in  my  paper,  which,  indeed.  gives 
a  full  account  of  the  chemical  mechanism  of  the  phenomena 
in  question.  Their  finding  that  this  is  not  so,  I  can  only 
take  as  proof  that  they  have  not  sufficiently  digested  the 
contents  of  my  paper. 

By  a  curious  coincidence  a  paper  on  the  theory  of  dveinsr 
was  read  before  the  London  Section  of  our  Soeietv  by  Mr. 
Dreaper  on  the  same  evening  as  that  on  which  I  brought 
my  paper  before  you.  The  result  of  Mr.  Dreaper's  valuable 
investigations,  in  which  he  attacked  the  question  from 
quit^  a  different  point  than  I  did,  leads  essentiallv  to  the 
same  result  as  my  own,  viz.,  to  an  unconditional  rejection  of 
the  solution  theory  as  propounded  by  Wilt. 
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ON  THE  MOBDANTING  OF  WOOL  WITH 
CHROMIUM. 

Part  IV. 

BY    L.    LIECHTI    -VXD    J.    J.    HUMMEL. 

(See  also  this  Journal,  1893,  240  and  332  ;  1894,  222.) 

The  following  communication  is  a  continuation  of  our  studv 
of  the  behaviour  of  chrome  alum  as  a  mordant  for  wool 
when  it  is  employed  along  with  acids  as  assistants.  In  our 
previous  communication  (this  Journal.  1S94,  222)  we  cited 
the  effects  produced  by  the  addition  of  sulphuric  acid  and 
acetic  acid,  we  propose  now  to  refer  to  the  action  of  oxalic, 
tartaric,  and  chromic  acids,  and  then  briefly  to  the  behaviour 
of  one  or  two  other  chromium  salts  as  mordants  for  wool. 

3.   Chrome  Alum  and  Oxri/ic  Acid. 

At  a  very  early  period  dyers  must  have  noticed  that  when 
wool  is  mordanted  with  alum  alone  poor  colours  are 
obtained  in  dying,  and  in  order  to  avoid  this  defect  they 
began  to  add,  along  with  it,  organic  acid,  iu  the  form  of 
cream  of  tartar.  No  doubt  its  employment  in  preference 
to  other  acids  was  the  result  of  pure  empiricism,  and  who 
the  discoverer  was  is  altogether  unknown.  At  the  pi 
time  one  endeavours,  wherever  possible,  to  economise  l.y 
replacing  it  with  the  much  cheaper  oxalic  acid. 

In  the  course  of  the  following  experments  it  was  noticed 
that  when  organic  acids  were  en  ployed  alon<?  with  chrome 
alum  for  mordanting  wocl,  the  green  solutions  became  more 
and  more  violet  according  to  the  amount  employed,  from 
which  it  would  appear  that  their  addition  retards  or  pre- 
vents dissociation  of  the  chrome  alum.  Comparing  the 
effect  of  equivalent  amcunts  of  oxalic  and  tartaric  acids  the 
latter    gives  greener    solutions,   and    such    as    show    less 


tendency  to  became  turbid.  Closely  connected  with  this  is. 
the  fact  that  an  addition  of  oxaKe  acid  to  a  chrome  alum 
solution  only  partially  prevents  it-  precipitation  by  caustic 
>oda.  whereas  an  addition  of  tartaric  acid  entirely* prevents 
it.  Altogether  the  behaviour  of  these  two  acids  towards- 
chrome  alum  is  somewhat  different. 

Iu  determining  the  efficacy  of  oxalic  acid  as  an  assistant 
along  with  chrome  alum  the  first  question  which  arises  is 
ought  it  to  he  used  in  the  free  state,  or  half  or  wholly 
neutralised  with  soda.  The  results  vary  somewhat  accorch 
ing  to  the  amount  of  oxalic  acid  employed.  With  2  mols. 
oxalic  acid  per  1  mol.  chrome  alum  the  best  results  were 
obtained  with  the  free  acid,  with  3  mols.  it  was  best  to> 
have  the  a;id  half  neutralised. 

Experiment  24. — Wool  was  mordanted  with 

(1.)   10  per  cent,  chrome  alum  +  2  mols.  Ilea)    (oxalic- 
acid). 

(2.)   10  per  cent,  chrome  alum  +  2  mols.  NaHC,Q  . 
0  per  cent,  chrome  alum  +  2  mols.  Na^CO,,? 

No.  3  bath  gave  one  the  impression  of  being  alkaline, 
its  colour  beiug  yellowish  green,  and  it  showed  distinct' 
evidences  of  dissociation  by  its  turbidity  at  the  end  of  the 
operation,  whereas  Xo.  1  bath  was  perfectly  clear,  No.  2 
bath  showing  an  intermediate  appearance.  "  Xo.  'l  fent 
seemed  to  be  the  best  mordanted,  then  Xos.  2  and  3.  The 
colour  of  the  dried  mordanted  wool  was  a  pale  greyish  greea, 
No.  3  beiug  distinctly  yellower  and  paler  than  the  others! 
The  patterns  were  dyed  with  40  per  cent,  quercitron  bark ; 
Xo.  3  was  much  paler  than  Xo.  1,  indeed  scarcely  half  as> 
deep,  and  it  exhibited  differences  in  colour  in  the" different 
fibres,  to  which  reference  has  previously  been  made,  in  a 
more  marked  manner  than  in  Xos.  1  ana  2. 

The  result  of  this  experiment  is  that  neutral  mordants 
are  distinctly  unfavourable  for  wool. 

When  the  experiment  was  repeated  with  3  mols.  oxalic- 
acid  instead  of  2,  the  3  mols.  XaH('.,04  seemed  to  act 
-lightly  better  thau  3  mols.  of  the  free  acid,  no  doubt 
because  this  is  already  an  excess  of  acid. 

Experiment  2.">.— Six  fents  of  wool  were  mordanted  with 
the  following: — 

(1.)   10  per  cent,  chrome  alum. 

(2.)   10   per  cent,    chrome  alum  +  1  cc.  normal    oxalic 

acid  (  =  i  mol.). 
(3.)   10  per  cent,   chrome  alum  +  2  cc.   normal  oxalic 

acid  (=  1  mol). 
(4.)   10  per  cent,  chrome  alum  +  3   cc.  normal  oxalic 

acid  (=  1:V  mols.). 
(5.)   10  per  cent,  chrome  alum  +  4   cc.   normal  oxalic 

acid  (=  2  mols.). 
(6.)  10  per  cent,  chrome  alum  +  5   cc.  normal  oxalic 

acid  (=  2i  mols.). 

With  increasing  amounts  of  acid  the  dissociation  apparent 
iu  No.  1  liquor  gradually  diminishes,  Xo.  3  is  still  faintlv 
turbid.  Nos.  |,  .-,,  and  6  are  quite  clear. 

The  dried  mordanted  fents  appear  as  follows  :— Xo.  I 
i  lowish  green,  Xo.  2  similar  to  Xo.  1  but  less  yellow. 
Xos.  3  and  4  arc  still  less  yellow,  Xo.  5  has  the  deepest 
colour,  a  greyish  green,  Xo.  6  is  slightly  paler  than 
Xo.  .i.  It  is  interesting  to  note  that  in  gas  light  the 
mordanted  fents  exhibit  a  peculiar  reddish  tint,  and 
one  is  tempted  to  entertain  the  opinion  that  the  chro- 
mium is  present  on  the  fibre  in  some  peculiar  soluble 
condition.  The  liquors  t-)0,  with  increase  of  oxalic  acid, 
acquire  a  reddish  tint,  which  may  possibly  be  explained  by 
supposing  that  a  part  of  the  chromiun  has  been  taken  up 
by  the  fibre  as  Cm  SO.,),  in  addition  to  free  sulphuric  acid, 
and  that  in  the  bath  there  remains  Cr2(C,04)3  as  well  as 
Cr2(S04;3.  This  change  of  colour  occurs  "only  during  the 
mordanting  process,  notwithstanding  the  presence  of  the 
oxalic  a  id  the  hot  liquor  is  first  green,  but  while  the  wool 
gradually  acquires  a  greyish-green  colour  the  bath  becomes 
more  and  more  violet,  appearing  when  cold  distinctly  red, 
quite  like  the  colour  of  pure  chromium  oxalate.  On  heating 
chrome  alum  solution  with  3  mols.  Xa.C.O.  without 
presence  of  wo  ,1,  a  violet  solution  is  also  obtained,  showing 
therefor.-  that  interaction  occurs  at  least  partially;  here  the 
sulphuric  acid  would  be  taken  up  by  the  XaOfT  in  place  of 
the  wool. 
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It"  (In-  above  in.  i,t I  opinion  is  oorreot,  the  purpose  of 

(In-  necessary    additions  mi    cream  ol    tartar,  tartaric  acid, 

Jio  acid,  &c,  is  evidently  to  prevent  the  decomposition 
■of  the  iilum  through  the  absorption  ol  the  sulphuric  acid  by 
the  wool. 

lis     m\    fents    <ii'   the    present    experiment   were   dyed 
with  12   I'll'  cent,  alizarin,  with   the  result   thai  Mo.  S 
the  mordant  l'i;{Sii,v      •_>  lit  '_.>»,  pave  the  best    colour. 

I  ndcr  the   microscope    No.  I  showed   dull  red  nod  al t 

irU's-.  fibres,  differences  which  became  less  apparent 
from  Nos.  2  to  I,  and  nluiosl  disappeared  in  Nos.  .'.  and 6.  It 
niay  In-  added  that  ;i  much  deeper  claret  colour  wis  obtained 
if  the  wool  mordanted  with  chrome  alum  and  2  mols. 
lie  acid  and  washed  wits  passed,  previous  to  dyeing, 
through  a  very  dilute  sodium  carbonate  solution  ;  for  000  CC 
Mter  0'53  i;rins.  N:i  I  ii,.  nwls  |. 

A  further  observation  may  be  here  i  ited.  Tin'  appear- 
ance of  the  wast.'  dye-liquor  of  No.  .">  indicated  that  it 
contained  excess  of  alizarin,  anil  possibly  chromium 
mordant  as  will,  ami  this  proved  indeed  to  be  the  case, 
since  on  boiling  in  it  a  small  piece  of  wool  (l'66grm.) 
it  acquired  a  pink  colour.  Wool  mordanted  with  chrome 
alum  ami  l'  mols.  tartari"  acid  exhausted  tin-  dye-bath 
what  more,  ami  the  waste  dye-liquor  dyed  a  piece  of 
fresh  wool  a  paler  pink  than  the  foregoing  in  consequence. 
Altogether,  wool  mordanted  with  the  addition  of  tartaric 
acid  seemed  to  1'.'  better  mordanted,  the  yellowish-green 
line  being  replaced  by  one  of  a  pure  greyish  green. 

Experiment  2G. —  In  this  experiment  the  intention  was  to 
•  Us.  over,  if  possible,  the  conditions  necessary  to  prevent 
(he  different  behaviour  of  indh  [dual  wool  fibres,  since  this 
hinders  materially  the  utility  of  chromic  oxide  salts  as 
mordants. 

(1.)   lo    ^ni)s.    wool    were     first    boiled   for   an  hour   in 
600   cc.    water,  ami    then  mordanted    with    10  per 
cent,  chrome  alum,  and  2  mol8.  oxalic  acid. 
42.1    It)   irrms.  wool  wire   boiled   for   an    hour    in  BOfl  C 
water  with  addition   of  4  ce.  normal  oxalic  acid 
(9  mols.).  then  1  giro.  (1  mol.)  chrome  alum  was 
added,   and    the    boilir.g   continued   for    1 '   hours 
longer. 
(,3.)   10    grms.    wool    were    mordanted    in    the    ordiuary 

^  manner   with     1    »rm.   chrome   alum,   and    4  c". 

normal  oxalic  acid  (2  mols  i 
All  the  liquors  acquired   a   violet   colour,  the   mordanted 
wool  having    a    greyish-yellow-green   colour.  No.   2    being 
deeper  than   No.  3.      When   dyed  in  alizarin.   No.   1 
the  deepest  and  best  colour;  then  came  No.  2,  and  finally 
V  --iuce  No.  1  is  better  than  No.  2  the  action  seems 

to  he  physical  rather  than  chemical,  as  though  the  pre- 
liminary boiling  of  the  wool  softened  the  tibre,  and  caused 
it  to  absorb  the  mordant  better. 

/'  erinenl  27. — The  object  of  this  experiment  was  to 
determine  the  behaviour  of  pure  chromium  oxalate  as  a 
mordant.  The  preparation  of  this  salt  was  effected  as 
follows:  a  cold  and  very  dilute  solution  of  chrome  alum 
was  precipitated  with  the  calculated  amount  of  NaOH,  anil 
the  precipitate  after  frequent  washing  with  water  was 
collected  on  a  filter,  and  ultimately  dissolved  in  the  calculated 
amount  of  oxalic  acid. 

Wool  was  mordanted  with  the  following : — 
(1.)   10  per  cent,  chrome  alum  +  3  mols.  oxalic  acid. 
(8.)    in  per    cent,   chrome   alum   +   6    mols.    Nat  til,   the 
precipitate   being    at  r.nce    dissolved   by    adding 
o  mols.  HsCj04. 
('!.)  10  per  cent,  chrome  alum  +  3  mols.  Na._.('.;<  >.,. 
(4.)  An   equivalent    amount   of  pure  chromium    oxalate 
prepared  as  stated  above. 
A-  4,  but  with  addition  of    \  mol.  1 1  St  ),  (it  ,  1  cc. 
normal  acid)    in  order  to  neutralise   the  water  and 
the  wool. 
The  liquor  of  No.  4  was  j,,  rfectly  clear,  of  a  violet-green 
colour,  and   mordanted   the  wool    very  well,  giving   it  a  full 
uish-violet-grey  colour  j  No.  j  behaved  similarly  ;  Nos. 
.1  3  gave  results  a  little   below-  those  of  No.  4  :  the  wool 
mordanted  with  No.  I  had  the  palest  colour,  and  this  liquor 
seemed  to  be  decidedly  acid. 


When  dved  in  alizarin   No*,  i  and  5  appeared  the  best 

is.  No-,  -j  mi, |    ;i  „,.,,.    leu    bright,  and    No.  I   wa-  dii 

tin,  tlv  the  pal, -t.     Here,  as  in  all  cases  where  alizarin  was 

Used  as   the  ,l_v,'    -til  IV,   e  I  I,  1 1 1  in   a,',  t.il  o    w  a  -   .1,   ,1  •.  I   ■ , ,   t  he   d  \  e 

bath  in  an  amounl  sufficii  al  to  form  calcium  ■ 
i Ihromi  better  results  than  chrome 

alum  and  2  mob    oxalic  and.  or  than  chromium  fluoi and 

since  this  mordant  is  comparatively  cheap  it  may  bestn 

recommended    For    Use  mi  tin-    large    scale.      To    00 t    the 

temporary  hardness  of  the  vvat,  t  employed  a  little  sulphuric 

acid  would  require  to  be  added  to  the  bath. 

\  mi  i,  copic  examination  of  the  dyed  fibres  supported 
this  favourable  view,  and  it  may  be  added  that  of  ill  the 
chromium  oxide  salt  mordant  baths  that  of  c!  a  .date 

was  the  best  exhausted,  and  tin-  dye  bath  following  it.  in 
case  of  alizarin,  was  almost  entirely  exhausted.  Here,  too, 
a  little  chromium  oxalate  bled  out  into  the  dye-bath,  as  was 
shown  by  the  waste  dye  liquor  being  capable  of  dyeing  a 
piece  of  fresh  unmordanted  wool.  This  fact  was  indeed  Dot 
to  be  wondered  at,  since  the  10  per  cent,  chrome  alum 
employed  was  Far  too  large  an  am,, out.  and  would,  if  it  had 
been  all  tix,,l  on  the  wool,  have  taken  up  36  per  cent,  ol 
alizarin  (20  per  cent,  paste).  For  a  nice  claret-red,  however, 
12  per  cent,  alizarin  is  sufficient,  and  this  requires  only 
'a°  =  3'33  per  cent,  chrome  alum. 

It  is  certainly  interesting  to  find  that   approximately  this 

very  amount  of  mordant  is  fixed  by  the  wool,  both  when 
bichromate  of  potash  and  when  chrome  alum  and  oxalic 
acid  (2  mols.)  are  employed.* 

Tlii-  agreement,  with  respect  t,,  the  amount  of  chromium 
fixed,  to  which  reference  was  already  made  In  Part  II  .  not- 
withstanding the  great  difference  in  the  chromium  salts 
employed,  seems  to  favour  the  view  that  a  chemical  com 
bination  exists  between  wool,  chromium,  and  colouring 
matter. 

The  study  of  mordants  and  their  action  is  one  of  ex- 
treme difficulty  .  and  we  are  still  far  from  understan  ling  all 
the  questions  involved,  hence  the  desirability  of  this  branch 
of  study  being  pursued  mor,  than  it  is  at  present.  It  would 
be  important  to  discover,  if  possible,  mordanting  pri 
in  which  the  bath-  an-  exhausted,  so  that  the  dyer  who 
wishes   to  work  according  to  strict    chemical   principles  is 

able  to  fix.  on    successive  quantities    of  g Is,  exactly  the 

same  amount  of  mordant.  Suppose,  for  example,  one  has 
to  mordant  equally,  100  woollen  pieces  with  bichromate  of 
potash,  in  10  lots,  in  pieces  in  each  lot  According  to  some 
ofthe  methods  at  present  adopted,  especially  that  one  in 
which  the  bath  is  freshened  up  with  additional  mordant 
before  entering  the  next  lot  of  goods,  an  equal  mordanting 
of  the  several  lots  of  pieces  is  quite  impossible.  Inl 
of  dyeing  dark  shades,  the  foreman  dyer.  by  means  of  trial 
bits  and  frequent  matching,  will  succeed  with  more  or  less 
ss  to  obtain  the  shade  required. 

If,  however,  the  problem  is  to  dye  a  pale  shade  with 
alizarin,  alizarin-blue,  or  coerulein,  dyes  which  cannot  In- 
boiled  off  or  on  at  will,  inequalities  in  the  different  lots  are 
scarcely  to  be  avoided.  In  this  case  one  is  compelled  to 
dye  them  according  to  a  definite  receipt.  If  now  the  works- 
chemist  could  introduce  some  volumetric  analytical  methods 
to  determine  rapidly  the  condition,  acidity,  ,!xc.  of  the 
mordant  baths,  and  if  he  determined  previously  the  amounts 
of  colouring  matter  required, it  would  then  be  possible  to 
work  with  greater  certainty  ofo  iroou  result.     The 

peace  of  mind  which  would  thus  come  to  the  dyer  by- 
knowing  tha'  the  two  essential  elements  vv  ,-re  right,  would 
leave  bun  free  to  devote  all  his  attention  to  other  n. 
but  subsidiary  points  to  ensure  complete  success.  In  this 
manner  the  "period  of  suspense,  the  uncertain  so 
additions  of  dye-stuff,  and  the  necessarily  more  lengthened 
boiling,  would  all  disappear,  and  a  larger  output  ol 

, aid  be   the  re-ult.      Another  advantage  in  dyeing, 


his  Journal,  is;.:;,  p.  243,  cone 

COlumn,  v  ■'•'■■    the    pas. 

the  view  that 

we  find  tic- 
which  a  tu  form  normal  chrointun 
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ng  to  :i  definite  receipt,  would  ba  that  the  shades 
■would  be  obtained  almost  as  well  by  artificial  as  by  daj 
light. 

When  wool  is  mordanted  with  organic  chromium  - 
never  acquires  quite  the  same  green  colour  as  that  of 
chromic  hydrate;  the  peculiar  violet-greenish-grey  colour 
always  gives  one  the  impression  that  a  chromium  salt  is 
present  in  the  fibre.  Although  wool  absorbs  organic  as 
well  as  mineral  acids, a  dissociation  of  the  chromium  oxalate 
bath  could  never  be  detected;  on  the  other  hand,  this 
occurred  when  in  one  experiment  wool  was  mordanted  in 
the  basic  chromium  oxalate  LWOH^CJl,). ;  in  this  case, 
in  which  there  w:is  a  deficiency  of  acid,  the  wool  acquired  a 
fine  green  colour. 

At  this  point  a  few  preliminary  experiments  will  be 
referred  to.  in  which  wool  was  mordanted  by  padding  in 
mordant  solutions,  then  dryiug'land  steaming.  The  solu- 
tions w*ere  of  such  concent  ration  that  the  amount  of  mordant 
presented  to  10  gnus,  wool  was  equivalent  to  1  gnu. 
chrome  alum. 

(1.)  Chromium  oxalate  applied  in  this  manner  gave  a 
tint  which,  after  washing,  had  a  fine  full  ereyish-green 
level  colour.  (  In  dyeing  with  logwood  a  specially  fine  black 
was  obtained  :  differences  in  the  colour  of  individual  fibres 
were  small. 

(!!.)  Chromium  oxalate,  with  1  mol.  oxalic  acid,  gave  a 
greyish-brown-gre< n   coloured   wool,  not   quite  level;    the 

dyed  colour  was  fairly  g 1. 

(3.)  Chromium  oxalate  with  2  mols.  oxalic  acid  pave  a 
fine  greyish  gre3n  colour  with  violet  tint;  the  dyed  colour 
was  not  sn  good  as  the  previous  one;  evidently  there  was 
already  too  much  acid  present. 

(4.)  Chrome  alum  pave  an  uneven  yellowish-green  pale 
chromic  oxide  colour;  the  dyed  colour  was  worse  than  when 
oxalic  acid  was  employed. 

(5.)  Chromium  chloride  and  (6)  chromium  nitrate  gave 
very  poor  results,  worse  even  than  the  following : — 

(7.)  Chromium  acetate  gave  an  unlevel  yellowish-green 
colour  ;  the  dyed  colour  was  very  bad.  The  microscope 
revealed  the  greatest  differences  in  colour  in  the  different 
fibres,  although  chromuim  acetate  is  not  dissociated,  a  fact 
which  slows  clearly  that  wool  can  only  be  properly  mor- 
danted with  chromic  salts  in  arid  solution.  In  the  ease  of 
chrome  alum  alone  the  differences  in  colour  of  individual 
fibres  were  very  great,  indeed  even  in  the  different  part-  of  the 
same  fibre,  but  by  the  addition  of  cxalic  acid  these  differ- 
ences became  'ess  marked  ;  no  colourless  fibres  were  seen,  at 
most  such  as  were  greyish-blue  and  bluish-black. 

(S.)  Chromium  fluoride  gave  an  uneven  yellowish-green 
colour :  the  dyed  colour  was  somewhat  better  than  that 
given  by  chrome  alum  ;  blue  as  well  as  black  fibres  were 
noticed  under  the  microscope. 

One  point  worth  noting  in  connection  with  wool  mor- 
danted in  the  ordinary  manner  is,  that  the  less  acid  the 
mordanted  wool  is,  the  lower  the  temperature  at  which  it 
begins  to  dye.  Wool  mordanted  with  chromium  oxalate 
was  strongly  acid,  and  began  to  dye  with  alizarin  only  at 
a  temperature  of  70'  <  .  As  soon,  however,as  the  calculated 
amount  of  calcium  acetate  was  added  to  the  bath,  the 
wool  began  at  once  to  acquire  a  deep  colour  and  the  bath 
was  soon  entirely  exhausted,  although  it  still  had  an  acid 
reaction  at  the  end  of  the  dyeing  process,  having  previously 
;ed  through  a  neutral  if  not  even  a  slightly  alkaline 
condition.  It  1-  lure  plainly  evident  that  the  acid  previously 
absorbed  by  the  wool  is  -lowly  bleeding  out  into  the  dye- 
bath. 

Already  in  1886  Liechti  and  Schwitzer  showed  that  wool 
mordanted  with  AIs(S04)3,  when  boiled  several  times  with 
distilled  water  gave  acid  liquors,  and  that  in  the  case  of 
aluminium  tartrate  and  oxalate  the  dye-baths  were  all  acid  ; 
further.it  was  shown  that  no  better  colours  were  obtained 
by  boiling  out  the  mordanted  patterns  with  water  previous 
to  dyeing  (see  Mittheilungen  des  techn.GewerbeMus.  Wien, 
IIL,  p.  48,  &c.) 

In  order  to  throw  if  possible  more  light  upon  this  question, 
the  following  experiments  were  made. 

Experiment  28.— Wool  was  bojled  with  10  percent, 
chrome  alum  and  2  mols.  oxalic  acid.     The    fent  was    dried 


and  divided,  one  half  being  washed  in  a  cold  alkaline  solu- 
tion containing  10  grms.  NaHCOj  per  litre;  both  patterns 
were  then  dyed  separately  with  alizarin  and  calcium  acetate. 
The  neutralised  wool  exhausted  the  dye-bath  betttr,  and 
acquired  a  deeper  colour.  Under  the  microscope,  however. 
it  did  not  seem  i  -  if  really  more  colouring  matter  had  been 
fixed,  hut  rather  that  the  increased  depth  was  due  to  the 
alkaline  condition  of  the  colour. 

Experiment  29. — In  all  the  waste  alizarin  dye-liquors 
examined  showing  an  acid  reaction,  although  calculated 
amounts  of  calcium  acetate  were  employed,  one  could  always 
detect  excess  of  lime  and  alizarin.  It  seemed  probable, 
therefore,  that  the  acidity  of  the  bath  prevented  to  some 
extent  the  entrance  of  the  calcium  iuto  the  colour-hike  in 
the  fibre,  and  that  it  might  also  be  the  cause  cf  the  well- 
knowu  bleeding  of  alizarin  colours  during  the  milling 
process.     This  idea  suggested  the  following  experiment  : — 

First  of  all  it  was  accurately  determined  how  much  lime 
water  corresponded  to  1  •  2  grms.  alizarin  (20  per  cent,  paste), 
with  the  result  that  to  form  the  compound  C',4H6Ca()4,  42  ce. 
were  found  to  be  necessary.  Woollen  fents  were  then 
mordanted  in  the  following  baths  :  — 

(1.)   10  per  cent,  chrome  alum  and  2  mols.  oxalic  acid. 
2.)   lo  per  cent,  chrome  alum  and  2  mols.  tartaric  acid. 
(3.)   Equivalent  amounts  of  chromium  oxalate. 
(4,  5,  G.)   10  per  cent,  chrome  alum  and   2  mols.  oxalic 

acid. 
(7,  8,  9.)  Same  as  Xo.  3. 

During  the  mordanting  process  a  slight  difference  in  the- 
colour  of  the  various  baths  was  noticeable,  the  oxalic  acid 
baths  being  more  violet,  the  tartaric  acid  baths  more  greenish 
violet,  while  the  mordanted  fents  of  the  former  were  of  a 
greyish-yellow  green,  and  those  of  the  latter  greyish  violet. 

The  fents  Xos.  1 — 3  were  dyed  with  the  above-mentioned 
solution  of  CuH6Ca04.  Up  to  a  temperature  of  60—70°  C. 
the  wool  acquired  very  little  colour,  so  that  it  seemed 
necessary  to  neutralise  the  excess  of  lime  with  acetic  acid. 
( If  the  theoretical  amount  of  acetic  acid  required,  i — £ 
sufficed  for  neutralisation.  This  dj  eing  experiment  with 
Cull.Cai  I,  led  to  the  conclusion  that  the  acid  chromium 
compound  absorbed  by  the  wool  corresponds  to  the  formula 
Cr..<>.(  :  .">  acid.  The  chromium  oxalate  mordant  bath  was 
most  exhausted,  and  the  corresponding  dye-bath  was  almost 
completely  exhausted,  a  fine,  full,  deep  claret  colour  being 
obtained.  The  claret  obtained  on  the  chrome  alum  and 
tartaric  acid  mordant  was  somewhat  bluer  in  shade  than  that 
with  chrome  alum  ami  oxalic  acid,  and  both  were  somewhat 
paler  colours  than  that  on  chromium  oxalate  mordant. 

1  he  best  mordanting  action  is  undoubtedly  obtained 
when  the  chromic  oxide  is  combined  with  an  organic  acid 
such  a-  oxalic  or  tartaric  acid. 

The  fents  Nos.  4.  5,  6  were  well  squeezed  after  mordanting, 
and  then  dyed  with  30  percent,  logwood,  Xo.  4  being  dyed 
without  any  further  treatment,  while  Xo.  o  was  first  heated 
tor  a  quarter  of  an  hour  with  600cc.  water  containing  0-8  per 
cent,  sodium  acetate,  and  No.  6  with  water  containing 
0'3  per  cent,  chalk ;  after  thus  neutralising  the  acidity  of 
the  wool,  the  logwood  was  added,  and  the  dyeing  proceeded 
with.  The  waste  dye-liquors  of  Xos.  4  and  5  were  decidedly 
acid;  Xo.  G  was  neutral.  The  amounts  of  these  additions- 
were  proportional  to  the  amounts  of  acid  absorbed  by  the 
wool,  as  found  previously  ;  bath  No.  5  was,  of  course,  not 
really  neutralised,  but  contained  acetic  acid  equivalent  to  the 
oxalic  or  sulphuric  acid  absorbed.  The  dyed  pattern  Xo.  4 
was  a  somewhat  deep,  fine,  blue-black  ;  No.  5  was  slightly 
darker ;  Xo.  6  was  bronzy,  evidently  through  want  of 
acid. 

Incidentally,  patterns  Nos.  4,  5,  and  6  showed  plainly,  whaj 
i?  invariably  the  case,  that  chromic  oxide  mordant  with  log- 
wood docs  not  give  a  real  black.  If  one  uses  pure  crystal- 
line hacmatein,  the  colour  obtained  is  a  very  fine  dark  blue, 
hence  it  i<  that  some  chemists  consider  that  true  chrome 
black  is  not  a  compound  of  chromic  oxide  with  haematei'n,. 
but  with  some  oxidation  product  of  hacmatein,  and  that 
a  good  black  is  only  to  be  obtained  with  the  use  of  chromic 
acid  mordants.  This  fact  is  well  known  to  practical  wool 
dvers.  Calico-printers,  too,  have  long  been  in  the  habit  of 
printing  a   mixture   of  logwood   liquor  (haematoxylin)  and 
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tido  -.ilt.  Had  then  submitting  the   steamed  Fabric 
supplementary  oxidation,  or  oxidising  agents   have 
been  alreadj  a  Idcd  to  the  printing  mixture. 

Patti  .,  -s.   9,    after    mordanting,    were    well 

squeezed  and  tbeu  dyed  with    10  pel    cent,  alizarin,  No.  7 
r  dyed  without  anj  further  addition.     No  B,  with  addi- 
tion "l  35  cc.   lime-water,   neutralised  cxnctlj  with   ai 
acid,  and  No.  9  with  .'.">  cc.  lime-water  only. 

Tho  waste  dye-liquor  of  No  7  was  ooid,  and  contained 
hree  alizarin ;  in  addition  of  NaOH  it  gave  a  fair  quantity 
of  chromium-alizarin  lake,  which  Bhowed,  therefore,  thatin 
the  absence  ol  lime  a  good  deal  of  chromium  oxalate  bled 
out  into  the  dye-bath.  The  dye  liquor  of  No.  9  was  only 
neutral  at  the  verj  end  of  the  operation,  and  was  perl 
exhausted.  No  8  was  Tery  similar.  Both  gave  mere  ti 
of  alizarin-lake  in  addition  of  caustic  soda.  The  intensity 
of  colour  increased  from  No?.  7  to  9,  No.  9  being  a  deep 
blnish  claret-red,  while  N  >.  1  was  much  paler  and  redder. 
All  three  patterns  were  satisfactory  level,  even  when  the 
fibres  were  exnmined  under  the  microscope.  \  erj  probably 
the  .-.<li>ur-  of  patterns  Nos.  8  and  ;>  Mould  stand  milling 
betti  r  than  if  dyed  on  chrome  alum  and  oxalic  acid  or  cream 
of  tartar.  Under  the  microscope  No.  4  showed  the  palest 
colour  with  logwood,  and  the  fibi  slight  differ 

in  colour,  evidently  because  of  the  different  amounts  of 
acid  absorbed  :  the  colour  was  a  fine  blue,  not  quite  so  d  irk 
-  No.  5,  which  -till  -bowed  irregularity.  No.  G  was  still 
better,  a  tine  dark  blue  of  normal  appearance,  with  librcs  of 
fairly  equal  colour.     Through  an  error  of  calculation,  too 

much  Cat  II ';  bad  been  used  :  probabh  with  the  right  a tint 

the  result  would  have  been  still  better.  01  course,  in 
I  notice,  the  amount  to  be  used  would  van  according  to 
the  quality  of  the  water  employed;  hence  it  is  unnecessary 
to  give  further  del  lils  on  this  point. 

In  tie  inn.  No.  9  patti  in  showed  the  effect  of 

.in  alkaline  hath,  but  here  it  is  very  necessary  to  avoid  all 
calcium  carbonate,  otherwise  loss  of  alizarin  may 
readily  occur. 

(  7i,  mistri/  of  the  action  of  Oxalic  Acid  as  an  assistant. 

It  lias  lonir  been  recognised  in  practice  that  ordinary 
alum  when  used  alone  i-  unsuitable  for  mordanting  •wind, 
and  in  an  empirical  manner  it  was  found  that  the  addition 
of  cream  of  tartar  gave  better  colours,  which  would  not  rub 
off  s,>  readily.  The  idea  appears  to  have  been  that  it  acted 
bencfieiallv  bv  reason  of  its  solvent  action,  a  view-  which 
seems  to  be  both  natural  and  rational  in  the  light  of  our 
results  concerning  the  decomposition  of  chrome  alum  by  tho 
wool,  from  which  we  have  seen  that  an  addition  of  acids 
or  acid  salts  (e.g.,  cream  of  tartar)  really  prevents  the 
precipitation  of  insoluble  basic  sulphate,  and  the  consequent 
rubbing  off,  &c.  Hummel  and  Gardner  have  dread] 
shown  that  comparatively  large  amounts  indeed  of  tartar  are 
necessary  to  obtain  good  results,  and  that  a  much  sn 
proportion  of  oxalic  acid  is  not  only  as  good  but  even 
better  than  cream  of  tartar  in  the  case  of  chrome  alum. 
Experiments  by  I.iechti  and  Schwitzer  have  also  tended  to 
-how  the  utility  of  oxalic  acid  as  an  assistant  in  mordanting 
i.  and  it--  comparatively  low  price  is  also  favourable. 
When,  however,  the  attempt  is  made  to  study  its  action 
more  closely  by  analytical  methods,  difficulties  are  at  once 
encountered. 

It  has  been  already  shown  that  with  increasing  amounts 
of  oxalic  acid  (and  the  same  holds  good  with  tartaric  acid), 
that  with  the  use  of  -  inols.  oxalic  acid  to  1  mol.  chrome 
alum  dissociation  is  prevented,  and  that  larger  amounts 
give  less  favourable  results  on  dyeing.  Further  it  will 
have  been  noticed  that  with  the  increase  of  acid  used,  the 
differences  in  colour  in  the  different  fihres.  becomes  less  ami 
.  that  the  greatest  evenness  of  colour  can  be  obtained 
bv  using  the  chromic  salts  of  organic  acids,  and  the  general 
appearance  and  beauty  of  the  dyed  colour  is  thereby 
improved.  Dyeing  experiments  with  azo  colours  have 
shown  that  individual  wool  fibres  differ  greatly  in  their 
absorbent  power  (or  acid. 

To  throw  some  tight  on  the  subject  the  most  suitable 
method  seemed  to  be  to  analyse  the  spent  mordant  liquors. 
and  the  following  experiments  are  attempts  in  this 
direction.     In  some  eases  the  amount   of  acid  absorbed  by 
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endeavoured  to  determine  the  relative  mil 

oxide,   oxalii      •    i     and   sulphuric    a  1  c 

present  in  the  •■  ihc  mord  u  l  ■ 
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that  a  relatively  larger  propertioo  of  acid  ti  •   mic 

from    ihe    hath,  which    Ii  tho 

conclusion  thai  the  mordanting  subslai  -   ihe  wool 

must  i  in-  rather  than  a  hydrate  or  basic 

valt     as    USUallj     Stated     in     the     text-1 

journals.     The   titration  of   a  chrome   soluti  aing 

oxalic  acid  and  the    estimation  of  ihe   chr are 

l  on  :    oxalic    acid    a-   V  be 

dragged    down  with    the   pi'  one 

may  observe  on  calcining  thi  of  chromal 

a- well  as  chromic  oxide,  ami  bj  re-di —  Iving,  reduction, 
and  re-precipitation  th<  i  little  substs  cely 

to  be  avoided,  It  was  frequently  observed,  mo,  that  the 
oxalic  acid  dissolved  the  ferric  oxide  presi  at  in  ihe  wi  ol  as 
an  impurity,  and  this  of  course  would  contaminate  the 
chromic  oxi  sidering  these  things,  and  remembering 

tile  action  of  tic  ivui  oil    b\   tin-  wool,  we    He  far 

from  relying  upon  the  formula  >:i\en  subsequently  a-  re 
presenting  the  true  nature  of  the  i  Sxed  upon  the 

mordanted  wool,     it  may   suffice,  however,  for  the  present 

to  make  the  following  statements :   that  wl ganic  acids 

an-  used  as  assistants,  do  decomposition  of  the  chrome 
alum  occurs,  that  much  less  chromium  (ca.  40  per  cut.) 
is  fixed  than  when  chrome  ulnm  alone  i-  used,  and  indeed 
as  an  acid  compound. 

Expi  rimi  •;■  30.— 1  of  wool  were  mordanted  as 

follows,  with— 

(d.)    10  per  cent,   chrome  alum  and   i    niols.  oxalic   acid 
(equiv.  to  0'4  gnus.  Si  i .  i.     The  -pent  liquor  was 
titrated   with   normal    Nal  MI,  and  showed  an  ab- 
sorption of  acid   equivalent   to  0-2744  grm.  SO  . 
i.e.,  =0*3361  4  HjSI ',.      This   i. 
with    the    0*3832   grin,   absorbed  by     wool    when 
boiled    with     water     containing     lo    cc.    normal 
II  -i  ' 
(J.)   Id  per  cent,  chrome  alum  and  1 '.'>  mois.  oxalic  acid. 
The  amounts  of  acid  absorbed  by  the  wool  in 
two  experiments  were  : 
(1.)  0*2716  gr.  S>  > 
(■I.)  (l--2fiSS       „        =0*32928 
(c.)    10    per    cent,     chrome  alum    and    :;    mols.     sodium 
oxalate. 

The  bath  contained:  Cr.,03  :  0-  lur,fi2  grm. 

si '         0   2012 
The  wool  therefore  contained  : 

(  r.d    :  0*04608  grm. 
-         . 

which    corresponds    to    a    substance    having 
following  composition  :  Crs0  SOj. 

A    complete    decomposition     had    not    taken    place,   no 

doubt  because  of  the   need   fir  acid   by   the  wool.     Id  this 

-   .  the  presence  of  tin-   Na_i  i  prevents  a  large 

amount  of  the  S03  from   being  absorbed  by  the  wool,  and 

therefore  it  remains  in  the  bath. 

We  have  seen  above  that  from  chrome  alum  u- 159  grm. 
SOj  is  absorbed  by  the  wool,  while  here  only  0*03871  grin, 
si  >  is  taken  up.  ....  about  one-fourth.  In  its  place,  how- 
ever, oxalic  acid  has  been  absorbed,  which  dissolves  the 
basic  sulphate  and  hence  corresponding  better  rcsulLs  are 
obtained.     We  have,  namely — 


Chrome  Alum  alone. 


Alnm  +  SinoK 


In  the  bath  . 

14-3  percent,  of  tti 

wool  . 

„ 

, 

„       bath  . 

„ 

„ 

.. 

,. 
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Calculated    for   equivalent   amounts   of  CrjO    tlie  wool 
the  case  of  chrome  alum  fit',-25  per  cent,  of  the 
hrome  alum   and  sodium    oxalate  only  34-7 
per  cent.     According  to  the  result  of  titration,  acid  equiva- 
lent to  0"  18672 grm.  Si  >.  must  hive  been    absorbed  ;  if  one 
subtracts  from  this  0*3871   grir...  there  remains  the   equiva- 
lent of  01  1801   grm.  SO,,  which  is  equal  to  0-233116  gnu. 
lie  acid.     This,  combined  with  the  0-01608  grm.  Cr.-O., 
i!  1  correspond  to  the  compound: 

Cr,l )-, :  1  •  6  S! ),, :  G  •  14  oxalic  acid. 

That  tin  wool  has  undoubtedly  absorbed  an  acid  com- 
pound may  also  be  deduced  as  follows  : — The  quantity  of 
Ci  '  (j  remaining  in  the  bath  requires  as  a  salt  an  amount 
of  acid  corresponding  to  -l'19cc.  normal  NaOHj  since, 
however,  only  1*332  ee.  were  used  in  titration,  the  bath 
must,  therefore,  have  contained  essentially  a  basic  chromic 
oxalate,  consequently  an  acid  chromium  salt  must  have 
been  fixed  upon  the  wool.  Further,  the  short  series  of 
experiments  made  in  connection  v.-ith  the  dyeing  of  series  of 
shades,  from  dark  to  pale,  show  conclusively  the  truth 
of  the  view  that  acid  mordants  must  be  employed.  More- 
over, the  very  existence  and  character  of  the  "  single-bath  " 
process  for  wool  has  long  indicated  that  the  theory  of  the 
fixing  of  the  metallic  mordants  a*  hydrates  or  basic  salts  is 
untenable.  In  this  connection  preliminary  experiments 
have  shown  that  as  the  amount  of  mordant  is  decreased 
the  amount  of  acid  to  be  used  therewith  must  be  propor- 
tionately increased,  and  we  might  regard  a  single-bath 
process  as  one  in  which  there  is  a  rapid  succession  of 
mordanting  and  dyeing  operations  recurring  in  the  same 
bath. 

The  fact  that  organic  acids  are  here  preferable  to  mineral 
acids  is  probably  connected  with  the  chemical  constitution 
of  the  wool  fibre  itself.  It  is  interesting  that  acetic  acid, 
although  it  prevents  the  dissociation  of  the  chrome-alum,  is 
absolutely  worthless  as  an  assistant. 

(d.)  1C  per  cent,  chrome  alum  and  2  mols.  oxalic 
acid. 

The  bath  was  found  to  contain  :  Cr/>, :  2*035  S03  :  0*23 
oxalic  acid. 

The  wool  was  calculated  to  contain:  Cr,,  03: 5-175 
SO;:  6  0U  oxalic  oxide. 

Although  in  this  case  the  oxalic  acid  was  only  calculated 
and  not  determined  as  such,  still  it  is  at  least  certain  that 
in  the  bath  there  is  relatively  too  little  and  in  the  wool  too 
much  S03  in  combination  with  the  Cr203,  which  points 
again  to  an  acid  compound  being  on  the  wool. 

(e.)  In  this  experiment  an  attempt  was  made  to  deter- 
mine the  oxalic  acid  as  such,  and  the  following  numbers 
were  obtained  : — 

The  total  amount  of  acid  absorbed  by  the  wool,  in  terms 

S03,  was  according  to  titration   0*2744  grm.       On  the 

wool  there  was  found  to  be  0-0785  grm.    Cr..<  i;,  from  which 

-   calculated,  expressing  the  oxalic  acid   in  term--  of  Si ).. 

that  the  wool  contained  the  compound  Cr203 :  6-68  S< ),. 

By  gravimetric  analy-is  the  bath  was  found  to  contain 
0*1 1745  grm.Cr203  +  0*  084-1 G  grm.  S03  +  0  *  OK 3 1 3  grm.  oxalic 
I;  this  amount  of  oxalic  acid  is  equivalent  to  0*0604  grm. 
Si  i  .therefore  together,  the  amount  is  0*  14486  grm.  SO.,,  from 
which  one  may  calculate  that  the  hath  contains  the  equivalent 
of  Cr303:3*72  S03. 

The  wool  then  contains:  0*0785  grm.  Cr»03  0  1556  gnu. 
-ii  4-0*  15687  grm.  oxalic  acid,  the  latter  being  equivalent 
to  0-0996  grm.  Sl)3,  therefore,  together  the  amount  is 
0-2551  grm.  Si  >,,  from  which  one  may  calculate  that  the  wool 
•  •'/Ltains  the  equivalent  of  Crs03:6*215  S03.  Now  by 
volumetric  analysis  the  acid  found  was  equivalent  to 
6*68  S03.  which  is  sufficiently  concordant,  having  regard  to 
the  difficulties  connected  with  the  determination. 

Considering  the  oxalic  acid  as  such,  there  would,  accord- 
ing to  the  foregoing  calculation,  be  present  on  the  wool 
the  compound  :  Cr2Oa  :3*78  S03  1  2*42  oxalic  acid,  that  is, 
as  previously  found,  an  arid  compound  ;  while  in  the  bath 
the  compound  would  be  t _'.r..( ) ,.  :  2*  1 '  i"  S03:  1*55  oxalic 
=  3   717  acid  groups). 

In  this  case  51 -3  per  cent,  of  the  chromium  presented  I" 
the   fibre    w.r-    actually  fixed  on  the  tilue.     The  ox, die  acid 


was  determined  by  permanganate  of  potash.  Not  feeling 
certain  about  the  results  given  under  (f/),the  analysis  given 
under  (e)  were  repeated. 

(/-)    10  per  cent,  chrome  alum  and  2  mols.  oxalic  acid. 

In  this  experiment  the  spent  liquor  contained  0-0991  grm. 
ii  11,  +  0*  1 1  IG  grm.  StVj  +  0*084  grm.  oxalic  acid.  i.e..  pt  r 
Cr203  -3-174  acid  groups,  or  Cr,03  :  2- 154  S03  :  1*020 
oxalic  acid. 

The  woo! contained  0  0539  grm.Cr.O3  +  0 •  i  284  grm.  S03  + 
"■  IGS  grm.  oxalic  acid,  i.e.,  per  Cr2b3  =  8  •  33  acid  groups,  or 
Cr203:4*55  S'  >3  :  3*78  oxalic  acid,  which  is  a  more  acid 
compound  than  was  found  in  experiment  (e).  Here,  of  the 
chromium  presented  to  the  fibre,  only  35*2  per  cent,  was 
fixed  on  the  wool.  The  experiments  (e)  and  (/')  differ  in 
so  far  that  in  (c)  1  cc.  normal  HC'l  was  added  to  the  bath  to 
neutralise  the  alkalinity  of  the  wool  and  the  water.  In  (,/) 
2-43  cc.  normal  NaOH  were  required  to  neutralise  the 
spent  liquor,  and  since  the  amount  of  oxalic  acid  left  in  it 
corresponds  to  1*33  cc.  normal  NaOH,  if  this  is  subtracted 
there  remains  1*1  ce.  as  having  been  used  in  this  case  for 
neutralising  water  and  wool. 

If  instead  of  free  oxalic  acid  its  sodium  salt  is  used  as 
assistant,  a  compound  containing  less  SO3  will  be  fixed 
on  the  wool;  3  mols.  Na.,C;04  +  1  mol.  oxalic  acid  along 
with  chrome  alum  would  probably  give  good  results,  if  one 
does  not  wish  to  employ  chromium  oxalate,  which  represents 
the  best  mordant. 

4.  Chrome  Alum  and  Tartaric  Acid. 

In  the  first  instance  a  comparison  was  made  of  the  efficacy 
of  free  tartaric  acid,  cream  of  tartar,  and  sodium  tartrate,  as 
assistants,  with  the  result,  as  in  the  case  of  oxalic  acid,  that 
it  is  best  to  use  free  tartaric  acid.  This  being  so  it  may  at 
once  be  recommended  to  practical  dyers  that,  after  making 
an  analysis  of  their  cream  of  tartar,  they  should  add  to  it  the 
requisite  amount  of  sulphuric  acid  to  liberate  the  tartaric 
acid,  and  for  the  sake  of  convenience  keep  a  standard 
solution  of  the  mixture  ready  for  use. 

Experiment  31. —  Samples  of  wool  were  mordanted  as 
usual  with : — 

(J.)   10  per  cent,  chrome  alum  +  2   mols.     tartaric    acid 

(=3  per  cent.). 
(2.)   10  per  cent,  chrome  alum  +  2  mols.  cream  of  tartar 

(=  3-76  per  cent). 
(3.)   10  per  cent,  chrome  alum   +  2  mols.  sodium  tartrate 

(=4-2  per  cent.). 
(  4.)   10  per  cent,  chrome  alum  +  3  mols.  tartaric  acid. 
(5.)   10  per  cent,  chrome  alum  +  3  mols.  cream  of  tartar. 
(6.)   10  per  cent,  chrome  alum  +   1  mol.  tartaric  acid. 

Here  again  it  was  noticed  that  the  neutral  bath  was  of  a 
yellowish-green  colour,  the  acid  baths  more  and  more  bluish- 
green  with  increase  of  acidity,  indicating  that  the  less  acid 
and  neutral  baths  had  a  tendency  to  precipitate  a  basic 
chromium  salt,  while  the  more  acid  baths  retained  the 
chromium  in  more  stable  solution,  a  fact  also  indicated  by 
the  faint  reddish  tint  of  the  wool.  Even  with  3  mols. 
tartar  the  mordanted  wool,  when  dry,  appears  grey-yellowish- 
green,  whereas  with  3  mols.  cream  of  tartar  it  has  a  decided 
pink-greyish-green  colour.  The  taitar  mordanted  wool 
also  appears  paler  than  the  corresponding  tartaric  acid 
mordanted  fent,  while  the  one  with  which  sodium  tartrate 
was  used  is  paler  still.  When  the  patterns  are  examined 
bj  gas  light,  as  in  the  case  of  oxalic  acid,  those  from  the 
more  acid  solutions  have  a  more  pronounced  reddish  appear- 
ance than  those  from  neutral  solutions,  e.g.,  neutral 
chromium  oxalate  gave  a  pale  heliotrope-grey  tint,  and  only 
with  a  certain  amount  of  free  acid  did  the  wool  appear  of  a 
reddish  hue  ;  pure  chromium  tartrate  mordanted  wool  too  had 
only  a  faint  reddish  tint.  This  reddish  tint  appears  more 
pronounced  with  oxalic  acid  than  w  ith  an  equivalent  amount 
of  tartaric  acid.  Already  in  the  experiments  previously 
1  it  was  ncticed  that  wool  mordanted  with  K.,(  !raOj 
2  mols.  cream  of  tartar  appeared  only  very  slightly  of  a 
pink  tint,  whereas  when  mordanted  with  K2Cr207  +  H,S04 
+  2  mols.  cream  of  tartar  the  pink  tint  became  more  pro- 
nounced. The  more  the  chromium  mordanted  wool  has  a 
yellowish-green  hue  the  worse  the  results  on  dyeing  aud  the 
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more  do  the)  approaob  the  "  coulam  alcaluu  '  ol  Havrei  . 
with  increasing  amount-  of  add  the  wool  becomes  more 
greyish-green  to  \  u  '«  impoeaibU   to  fix 

definitely  the  besl  amount  of  aeid  to  employ,  bine*  Ih.i 
depends  on  the  absolute  quantity  of  ehrome  fait  and 
especially  on  the  amount  ol  wate.  employed  With  10  poi 
cent,  chrome  alum,  foi  example,  2  mohi.  tartaric  acid  were 
found  ."  1»'  sufficient,  with  smaller  amounts 
■ave  better  results,  but  this  point  will  be  referred  ■■ 
Utter  ou.  Mordanting  with  6-75  pet  cent,  chrome  alum 
and  tartar,  and  using  1,000  cc.  water,  logwood  gave  a  colour 
of  only  half  the  intensity  ol"  tli:it  piv.-n  when  nm)  ce.  water 
were  used.  Interesting  as  this  fact  in  itsell  may  be,  it 
renders  most  difficult,  it  not  impossible,  the  attainment  ol 
positive  results  in  this  class  of  research  work.  It  gives  rise 
to  practical  difficulties  to  overcome  which  requires  the 
dose  observation  ami  attention  to  details.  Suppose  for 
example  a  dyer  after  much  experimenting  has  devised  a 
very  good  receipt  for  a  particular  mordant,  sa) .  tor  50  kilo-. 
wool  and  a  corresponding  amount  of  water.  If,  now,  m  a 
subsequent  operation  only  20-25  kilos,  wool  are  mordanted 
in  the  same  vessel,  i.e.,  with  the  same  amount  of  water, 
and  the  amounts  of  mordant  and  aeid  are  proportionatelj 
nduced,  he  will  frequently  obtain  different  results.  In  this 
case  the  rem.  dj  would  be  t  i  use  a  little  more  acid,  to  which 
no  dooht  many  a  practical  dyer  has  been  led  by  careful  and 
intelligent  observation  oven  though  he  bas  possessed  little 
or  no  chemical  knowledge.  Practice  is  not  unfrequently  in 
advance  of  theory,  and  this  has  often  been  the  case  in  con- 
nection with  dyeing;  it  is  probable  that  with  a  Ink-  more 
readiness  on  the  part  of  6y  ers  in  communicating  observations 
regarding  defects,  or  the  improvements  met  with  in  the 
course  of  their  daily  work,  would  facilitate  the  progress  of 
the  science  connected  with  dyeing. 

The  above  five  woollen  fents  were  dyed  in  alizarin  with 
the  result  that  the  best  results  were  obtained  with  2  mols. 
tartaric  acid  ;  2  mols.  cream  of  tartar  gave  a  slightly  paler 
and  less  even  colour.  If.  however,  3  mols.  cream  of  tartar 
(No.  ■">)  are  used,  the  colour  is  very  good,  and  it  is  some- 
what remarkable  that  with  cream  of  tartar  we  may  use 
tolerably  large  amounts  without  seriously  affecting  the 
colour. e.g., even  6  mols.  seem  to  be  still  favourable,  whereas 
in  the  case  of  tartaric  acid.  2  mols.  are  distinctly  better 
than  3  mols.,  although  if  only  5  per  cent,  of  chrome  alum  is 
used.  3  are  better  than  2  mols.  Comparing  tartaric  acid 
and  oxalic  acid.  2  mols.  of  the  former  give  a  finer  and  bluer 
shade  of  Bordeaux  than  2  mols.  of  the  latter. 

An  examination  of  the  mordanted  material  under  the 
microscope  nave  the  following  result  :  slight  differences  of 
colour  in  the  differeut  fibres  were  noticeable  in  No.  1 .  but 
they  were  less  than  in  No.  6  and  2  :  little  difference  existed 
between  Nos.   I  and  5;  No.  3  was  the  worst. 

( in  putting  a  little  nnmordanted  wool  into  the  waste  dye- 
liquor  of  No.  1,  it  acquired  a  pale  pink  colour  (single 
bath\  which  was  much  paler  than  was  obtained  in  the 
analogous  experiment  with  oxalic  acid,  moreover  the  mor- 
dant bath  was  most  exhausted;  neutral  and  basic  baths 
were  always  ]e-s  exhausted. 

The  amount  of  acid  absorbed  by  the  wool  from  No.  2 
mordant  bath  expressed  in  terms  of  SI  >a  amounted  to  0-274  I 
grins.  It  may  also  be  added  that  the  less  acid  the  mor- 
dant  bath  is  the  lower  the  temperature  at  which  the  dyeing 
of  the  fibre  begins. 

Experiment  32.— Samples  of  wool  were  mordanted  as 
follows,  and  subsequently  dyed  with  alizarin. 

(1.)  Mordant  as  usual  with  10  per  cent,  of  chrome  alum 

-  2  mols.  tartaric  acid  (  =  3  per  cent. ). 
(2.)  Boil  with  3   per  cent,  of  tartaric  acid,  then  add  10 

per  cent,  chrome  and  continue  boiling. 
<3.)  Mordant    with    chromium    tartrate,    equivalent   to 

10  per  cent,  chrome  alum. 
The  finest  and  darkest  Bordeaux  colour  was  given   by 
No.  3  :  No.  2  was  distinctly  better  than  No.   1.  but  the  dif- 
ference between  the   two   was   less   than  in  the   ana' 
experiment  with  chrome  alum  and  oxalic  acid. 


H  samples  of  wool  were  padded  with  the  following 
lent  solutions,  then  dried  and  steamed — 

(it  )  Chrome  alum    L  1  mnl.  tartaric  acid. 

•  2 

-i  2  HM,1  cream  of  tartar. 

(■I  i  ..  i 

mired    a     greenish  violot-gi  (/,.)    a 

similar  tint,  although  there  were  evidences  of  the  wool  b 
air,  a  ;  .  (e.  >  was  also  similar  to  (a.)  with  a  distinct 

i  tint ;  (i/.i  was  paler  than  1 4. ).    When  dyed  in  logwood, 
unsatisfactory  grej  shades  were  obtaini 
than  the  corresponding  colours  obtained  with  0 

Experiment  83.-   Wool  was  mordanted  as  follows: — 

(1.)     10   per    cent,    chrome    alum    +    3    mols.   tartaric 
aeid. 

(2.)    10    per   cent,   chrome   alum    was    precipitated    with 
6  mols.  Nal  HI.  an  I  thi  ed  bj 

adding  3  mols.  tartaric  acid. 

(3.)    In     per     cent,    chrome    alum     r     3    mols.    sodium 
tartrate. 

(4.)   Chromium  tartrate  equivalent  to  10  per  cent,  chrome 
alum. 

The  appearani f  the    waste  mordant  liquors   was  as 

follows:  No.  l,  violet-blue-green ;  Nos.  2  and  3,  slightly 
turbid  and  less  exhaust*  >l .   No.  i.  •  li  ir,  i  iolet-green. 

The  colour  of  the  mordanted  wool  decreased  in  intensity 
in  the  order  -1.  1.  3,  2;  No.  I  bein  irk  green.  No.  1 

a  violet-grey.  When  dyed  in  alizarin  No.  I  gave  the 
finest  and  darkest  colour,  bluer  in  shade  than  with  chromium 
oxalate,  and  the  dye-bath  was  well  exhausted.  No.  1, 
although  apparently  well  mordanted,  gave  the  palest  colour, 
no  doubt  because  the  mordant  «.i-  already  too  acid;  Nos, 
2  and  3  were  dark  colours,  but  not  very  bright,  probably 
the  mordants  were  in  these  cases  not  sufficiently  acid  ; 
No.  2  was  somewhat  better  than  No.  3.  We  have  all.  :eh 
seen  that  when  using  a  mixture  of  chrome  alum  and  sodium 
oxalate  the  inter-action  under  the  conditions  imposed  is 
not  complete.  No.  2  is  of  course  really  a  chromium  tartrate 
prepared  in  the  mordant  bath,  and  ought  certainly  to  give 
good  results  if  a  little  more  tartaric  acid  is  employed. 

Experiment  34.  —  Wool  was  mordanted  with  the 
following  : — 

(1.)  Chromium  tartrate,  equivalent  to  10  per  cent,  chrome 

alum. 
(2.)  As   No.    1,   with    addition  of    0-272  grm.    sodium 

acetate. 
(3.)   As  No.    1,   with   addition  of  0-098  grin,  sulphuric 

aeid. 
(I.)  As    No.   1,    with   addition   of  0-150   grm.     tartaric 

acid. 
(5.)  Chromium  oxalate,  equivalent  to  10  per  cent,  chrome 

alum. 
The   appearance  of    the   spent   mordant   liquors 
follows:   No.  1,  clear,  violet-green:   No.   2.  dark  green  with 
violet  tint,  less  exhausted  than  1  ;  No.  3,  clear,  violet  green, 
not  darker  than    1  ;   No.  4,  similar  to  3,  or  somewhat  paler; 
No.  •">,  greenish-violet. 

The  mordanted  wool  appeared  as  follows:  No.  1,  a  fine 
dark  green  ;  No.  2,  paler  green  than  1  :  No.  3,  a  green 
paler  and  greyer  than  1  ;  No.  4,  the  darkest  green  ;  No.  5, 
a  greenish-violet-grey. 

When  dyed  with  12  per  cent,  alizarin  (20  per  cent,  paste) 
the  colours  were  as  follows  :  No.  1,  a  fine  full  Bordeaux  : 
No.  2,  about  half  as  deep  a   colour  as  1  ;   No.  ".  the   depth 

!of  colour  was  between  that  of  1  and  2,  and  the  hue  some- 
what redder  :  No.  4.  a  better  colour  than  3.  but  somewhat 
paler  than  1,  and  abrut  equal  to  5;  No.  5,  a  tine  colour, 
but  still  not  quite  equal  to  1. 
The  result  of  this  experiment  was  to  show  that  the  best 
of  a'!  chromic  oxide  -alt-  as  a  mordant  hitherto  examtued  is 
chromium  tartrate;  chromium  oxalat  good, 

and   to   be   preferred    in   practice   because   cheaper.        1  he 
1    obiect  of  using  sodium  acetate  in   No.  2   trial   was   that  it 
mitbt    act    as     a  weak     alkali    perchance    the  com] 
q|Pq    ,    ;  eid,  but  as  noted,  the  I 

was  very  poor. 
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When  lye. I  with  quercitron   bark  the  chromium  oxalate 

ot  gave  a  full  greenish-yellow  colour;  if  the  amount  of 

ai  id  wasreduced  the  greenish  hue  gave  place  to  one  more 

yellowish.    A  peculiar  dark  greenish  colour  was  given  with 

chromium  tartrate  +  3  mols.  hydrochloric  acid. 

The  difference  in  action  between  chromium  sulphate  and 
chromium  tartrate  is  truly  remarkable,  for  whereas  the 
former  is  almost  entirely  decomposed,  and  scarcely  mordants 
the  wool  at  all,  the  latter  mordants  it  in  the  best  possible 
manner. 

",  as  our  present  knowledge  of  the  wool  fibre  goes,  it 
seems  to  us  that  the  cause  of  this  difference  lies,  first,  in  the 
greater  affinity  of  the  wool  for  sulphuric  aeid,  and  secondly, 
that  the  organic  acids  are  capable  of  forming  much  more 
basic  and  at  the  same  time  soluble  compounds  than  is  the 
case  with  sulphuric  acid. 

Experiment  35. — This  ami  the  following  two  experiments 
were  made  with  the  view  of  determining  the  conditions 
necessary  to  obtain  a  graded  series  of  level  shades  in  a 
rational  manner.  Woollen  patterns  were  mordanted  in  the 
ordinary  manner  as  follows  : — 

(1.1  With  20  cc.  chromium  tartrate,  equivalent  to  1  grin, 
chrome  alum. 

(2.)  With  10  ec.  chromium  tartrate,  equivalent  to  j  grm. 
chronic  alum. 

(3.)  With  5  cc.  chromium  tartrate,  equivalent  to  j  grm. 
chrome  alum. 

(4.)  With 2 •  5  cc.  chromium  tartrate,  equivalent  to  J  grm. 
chrome  alum. 

The  liquors  of  Xos.  3  and  4,  even  during  the  mordanting 
process,  exhibited  an  alkaline  character;  Xo.  4  was  pale 
green  and  slightly  turbid  ;  Xo.  3  was  similar  but  darker 
in  colour ;  X'o.  2  and  1  were  clear  aDd  violet-green.  A 
drop  of  methyl-orange  solution  coloured  Xo.  1  crange- 
redj  Xo.  2,  reddish  orange ;  Xo.  3,  orange;  and  Xo.  4. 
yellowish-orange. 

The  mordanted  feuts  appeared  as  follows  :  — 

Xo.  1,  a  fine  dark  green ;  Xo.  2,  pale  green ;  Xos.  3  and  4 
were  yellowish  cream  colour,  and  appeared  to  be  deficient 
in  acid. 

The  fents  were  dyed  with  an  excess  of  alizarin  in  order  to 
saturate  the  mordants,  the  amounts  chosen,  viz.,  18,  9,  4-5, 
and  2-25  per  cent.,  corresponding  to  half  the  chromium 
being  fixed  on  the  fibre.  Xos.  1  and  2  were  deep  claret 
reds,  but  X'os.  3  and  4  were  dull  bluish-toned  colours  which 
appeared  as  if  the  mordant  had  not  been  sufficiently  acid, 
and  reminded  one  of  the  "  couleurs  alcalins  "  of  Havrez. 

Before  proceeding  further  it  seemed  desirable  to  repeat 
this  experiment,  but  with  the  modification  of  adding  to 
each  mordant  bath  1  cc.  normal  tartaric  acid  in  order  to 
neutralise  the  alkalinity  of  the  wool  and  the  water. 

Experiment  36. — Woollen  fents  were  mordanted  as 
follows : — 

(1.)  With    20    cc.    chromium     tartrate, 

1  grm.  chrome  alum. 
(2.)  With    10     cc.    chromium    tartrate, 

i  grm.  chrome  alum. 
(3.)  With    5    cc.     chromium     tartrate, 

^  grm.  chrome  alum. 
(4.)   With    2-'i     cc.    chromium     tartrate 

^  grm.  chrome  alum. 
(5.)  With    1  •  25    ec.   chromium   tartrate,   equivalent    to 

tft  grm-  chrome  alum. 
(6.)   With   0*625   cc.    chromium  tartrate,  equivalent    to 
^7i  grm.  chrome  alum. 
each  with  the  addition  of  1  ec.  normal  tartaric  acid. 

The  spent  mordant  liquors  of  Xos.  1,  2,  3  had  an  acid 
reaction,  No.  4  was  almost  neutral,  and  Xos.  5  and  G  quite 
so.  After  dyeing  with  proportional  amounts  of  alizarin, 
the  waste  dye-liquors  t.sted  as  follows: — Xo.  1  acid, 
Xo.  2  slightly  arid,  Xo.  3  very  slightly  acid,  Xos.  4  — G 
neutral. 

The  dyed  colours  were  somewhat  better  than  the  series  I 
in  the  last  experiment,  but  it  was  evidently  necessary  to 
determine  bv  experiment  the  amount  of  acid  to  be  added 
for  each  amount  of  mordant,  in  order  to  obtain  the  best 
colour.  Although  the  experiments  are  incomplete  and  the 
amounts  of  acid  found  necessary   only   hold  good  for  the 


conditions  here  imposed,  and  must  vary  somewhat  in 
practice  according  to  the  character  of  the  wool  and  the 
water  employed,  the  following  details  are  given  to  show  the 
method  adopte  I 

Experiment  ">7. — Several  fents  of  wool  were  mordauted 
as  follows :  — 

(1.)    With     in    ec.     chromium      tartrate,    equivalent     to 

0'5  gun.  chrome  alum. 
(2.)    With    10   cc.    chromium    tartrate    +    1    cc.    normal 

tartaric  acid. 
(3.)    With    10  ce.    chromium    tartrate.    +    2    cc.    normal 

tartaric  acid. 
(4.)  With    10   cc.    chromium   tartrate   +   3    cc.    normal 

tartaric  aeid. 
(5.)   With    5    cc.     chromium     tartrate,     equivalent     to 

0-25  grm.  chrome  alum. 
(6.)  With    5    cc.  chromium    tartrate  +  1-5    cc.   normal 

tartaric  acid. 
(7.)   With    a    cc.    chromium    tartrate   +    3    ce.    normal 

tartaric  acid. 
(8.)    With    ,j   cc.    chromium  tartrate    +    4'5    cc.    normal 

tartaric  acid. 
(9.)    With    2"5    ee.     chromium    tartrate,    equivalent    to 

0'  125  grm.  chrome  alum. 
(Hi.)   With    2'5    cc.    chromium    tartrate    +    1-05    cc. 

normal  tartaric  acid. 
(11.)   With    25     cc.     chromium    tartrate    +    2' 10    cc. 

normal  tartaric  acid. 
(12.)  With     2" 5    ce.    chromium    tartrate    +    3-13     cc. 

normal  tartaric  acid. 
(13.)   With    2-5    cc.    chromium    tartrate    +    4-20    cc. 

normal  tartaric  acid. 
(14.)   With    2-5     cc.    chromium    tartrate    +    5 '25    cc. 

normal  tartaric  acid. 

Baths  Xos.  4,  8,  and  14  each  contain  as  much  tartaric 
acid  as  is  contained  in  20  ce.  chromium  tartrate  alone,  iu 
the  others  the  amount  is  conveniently  reduced. 

The  waste  mordant  liquors  tested  as  follows: — XTo.  1 
slightly  alkaline,  2-- 4  gradually  more  acid,  Xo.  .",  decidedly 
alkaline,  6 — *  clear  and  apparently  exhausted,  Xos.  9  anel 
10  alkaline,  11  and  12  less  so,  13  and  14  acid. 

The  appearance  of  the  mordanted  wool  was  as  follows; — 
Xos.  1—4  green,  gradually  increasing  in  depth,  No.  5 
yellowish.  No.  6  similar  but  more  greenish,  Xos.  7 — 8  all  a 
fine  green,  Xo.  9  decided  yellowi>h  tint,  Xos.  9—14  more 
and  more  greenish  in  tint. 

When  dyed  in  alizarin  Xos.  1  and  2  had  an  appearance  as 
if  alkaline,  Xo.  3  seemed  to  have  had  the  right  amount  of 
aeid,  although  No.  4  was  still  a  good  colour,  Xo.  5  was  pale 
and  evidently  an  alkaline  colour  (Havrez).  Xo.  6  was  much 
better,  Xo.  8  was  already  worse  than  Xo.  7,  so  that  the  best, 
amount  of  acid  seemed  to  be  between  Xos.  6  and  7,  No.  9 
was  a  very  poor  alkaline  colour,  No.  10  was  little  better, 
Xos.  11  anel  12  were  slightly  better.  Xo.  13  seemed  to  be  of 
the  normal  colour,  while  Xo.  14  appeared  to  have  been  too 
acid.  It  may  be  adeled  that  an  addition  of  acetic  acid  to 
the  dye-bath  appeared  to  act  somewhat  injuriously  if  the 
right  amount  of  acid  was  present  in  the  mordant  bath, 
the  colours  being  rendered  thereby  paler. 

From  this  experiment  it  seems  certain  that  if  the  dyer 
desires  to  work  in  a  strictly  rational  manner,  he  must  use 
for  decreasing  amounts  of  colouring  matter  proportionately 
smaller  amounts  of  mordant,  and  at  the  same  time  add  to 
the  mordant  bath,  with  respect  to  the  R:03,  gradually  in- 
creasing amounts  of  the  assistant  aeiel  in  order  to  obtain 
full  bright  level  colours.  The  details  no  doubt  require  to 
be  worked  out  in  each  individual  case.  In  the  experiment 
cited  and  the  conditions  observed,  the  best  proportions  of 
acid  to  use  arc — 

For    10  per   cent,    chrome  alum  about  (Cr.,0, :  3  mols. 

c4HA)- 

l'or   5   per  cent,   chrome    alum    about  (Cr.,0.,  :  5   mols. 

C4H406). 
For  2'5  per  cent,   chrome  alum  about  (Cr.O,  :  8  mols. 

C4H406). 
lor  1-25  per  cent,  chrome  alum  about  (Cr.XX,  :  10  mols. 

C4H4Ot). 
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\,,  ezai  t  di  termination   is  diffioult,  because  act 
the  amount  ol  acid  pi.  -.lit  the  shade   is  bluish  01 
and  this  variation  prevents  one  1 1 . >m  accurately  estimating 
the  comparative  intensity  of  colour.    To  complete  the  study 
of  this  point  it   would  be  neoeasarj  lo  determiue  quar 
lively  the  amount  ol   chromium   Bxed  on  the  wool  in  i 

bath,  and  from  this  to  calculate   tl sponding  amount 

of  alizarin  to  he  employed.     For  .v  total  fixation  of  10  pei 
chrome  alum  one  would  require  t"  nse  86  percent. 
alizarin   (20  per  cent,   paste        The   10  per  cent,  alizarin 
usualbj   employi  d   in  these  expi  "r,.v 

w,  il  to  the  amount  of  chromium  fixed  in  the  mi  rdant  bath 
im  the  foregoing  result   it   is  evident   that  the  cusl 

iu  practical  receipts  of  express additions  of  acid  to  the 

bath  in  percentages  of  the  weight  of  wool  used  is  perfectly 
justified,  in  the  case  before  as  the  condition  of  the 
mordant  hath  to  be  observed  approaches  that  of  constant 
ty,  and  reminds  one  forcibrj  of  the  dyeing  of  the  acid 
colours  to  which  reference  has  already  been  made, 
where,  for  example,  practically  the  same  amount  of  acid 
must  be  used  for  3  per  cent,  and  0-3  per  cent,  colouring 
matter. 

On  examining  under  the  microscope  the  dyed  tents 
\,,s.  i,  5,  9,  mordanted  with  decreasing  amounts  of 
chromium  tartrate  only,  an  appearance  was  observed  which 
as  to  be  very  instructive.  In  addition  to  colourless 
fibres  thi  n  n  re  others  presenting  all  shades,  varying  from 
.  pale  to  a  dark  brownish  pink  ;  sometimes  even  the  sain.: 
fibre  showed  equally  urea'  differences,  while  others  were 
dyed  throughout.  The  fents  mordanted  with  the  addition  of 
acid  and  then  dyed  had  a  much  better  appearance,  although 
even  in  these  all  the  fibres  were  not  equally  dyed.  Itwas 
remarked,  too,  that  the  pink  was  of  a  yellower  hue.  No 
formation  of  precipitated  lake  could  be  noticed  in  either 
With  the  chromic  oxide  mordant  hitherto  examined, 
ire  have  not  noticed  the  production  of  an  absolutely  level 
colour  (i.e..  microscopically  examined),  and  although  the 
tartrate  and  oxalate  give  quite  satisfactory  dyes,  bichromate 
of  potash  gives  better  results  in  this  respect. 

In  a  subsidiary  experiment  bearing  upon  this  point. 
10  grm-.  wool  w.re  boi'.ed  with  600  co.  water  and  equivalent 
amounts  of  chrome  alum  (0'28  grin;..)  and  alizarin 
(1  grm.,  'JO  per  cent,  pastel,  with  the  result  that  a  somewhat 
deep  yellow  coloured  ai)d  turbid  liquor  was  obtained,  which 
was  almost  neutral.  The  wool  had,  therefore,  practically 
absorbed  the  whole  of  the  SQj  t  =0-0672  grins.),  and  thus 
permitted  the  aiizarin  to  combine  with  the  chromic  oxide. 
The  colour  thus  obtained  was  a  dull  uneven  Bordeaux,  with 
yellow  and  pink  specks,  corresponding  to  the  amount  of 
sulphuric  acid  which  the  individual  fibres  had  absorbed.  A 
much  better  result  was  obtained  by  using  chromium  tartrate 
corresponding  to  the  0*28  grnis.  chrome  alum. 

In  another  experiment,  in  which  the  alizarin  was  dis- 
solved in  an  equivalent  amount  of  ammonia,  a  poor,  bare 
colour  was  obtained,  of  scarcely  half  the  depth  of  the 
previous  one.  a  result  which  shows  how  greatly  the  wool 
needs  acid.  If  sodium  alizarate  had  been  used  instead  of 
the  ammonium  salt,  probably  no  reaction  at  all  would  have 
occurred. 

E.rp,  rim,  nt  38. — Before  recognising  chromium  tartrate 
and  oxalate  as  the  best  chromic  oxide  mordants,  this  experi- 
ment was  made  in  order  to  see  if  an  increase  of  oxalic  aeid 
was  necessary  with  a  small  amount  of  chrome  alum 
(4  per  cent.,,  and  is  mentioned  here  because  it  also  bears 
upon  the  point  examined  in  the  foregoing  experiments. 

Wool  was  mordanted  with  — 

(1.)  4  per  cent,  chrome  alum  +  I  per  cent,  oxalic  acid. 
(-2.)  „  „  +W        .. 

(3.)  „  ..  +  -'°       •■ 

(4.)  ..  .,  +25       „ 

The  mordanted  fonts  were  afterwards  dyed  with  e 
logwood  (40  per  cent.).  Xo.  1  was  a  very  poor  col  inr, 
almost  as  bad  as  if  10  per  cent,  chrome  alum  had  been 
used  :  No.  9  was  a  little  better.  Xo.  3  the  best,  and  No.  4 
sliffbtly  worse  than  :i.  Now,  when  using  10  per  cent. 
chrome  alum,  experiment  showed  that  one  must  use  at  least 
2  mols. =2 -52  per  cent,  oxalic  acid,  so  that  in   proportion 


one  might  have  expected  thai   foi    i   i"  r  cenl    oxalic 

1  per  ci  bo  net  di  'i  «  ai 

men)  shows  thai  double  this    tmount  gives  the  best  colour, 

correspond  l  l      i  inohi  C  1 1  '  ' 

and    which   for    I'1  per   i  ent,   of  I  im    would 

dent  to  5  pi  i       icid     When  microscopically 

examined,  No.  l  was  found  i<>  exhibit  both   white  and  dull 
blue    tibn  -  ;     N".    -    was    much    better,     \..  -till, 

but  showing  both   pale  and   dark  blue   fibres;    No.  I   was 
d  to  2.     With  too  much  oxalic 
acid  the  colour  is  a  reddish  grey. 

This  experiment  shot  thai  the  «""l  fibre  demands 

the  use  of  a  certain  amount  ol  acid,  which  most  be   del 
mined  for  each  special  case  if  one  wishes   to  avoid  the 

production    of    colour-     which      correspond      to     Havi 
'•  couleurs  alcalines." 

Experiment  89.— Six   fents  of  wool  (Ni 
mordanted   respectively    with   10,  ■"..  2-5, 1'25,  0*625,  and 
0*3125  per  cent,    hrome  alum,  along  with  correspondingly 
decreasing  amonnts  of  oxalic  acid,  viz.,  in  the  proportion 

of   1-5  mols.  per    1  mol.   chrome   alum.     Six   other   tents 

(7  to  12)  were  mordanted  with  the  same  amounts  of  chrome 
alum  as  above,  but  each  with  equal  quantities  of  oxalic  acid 
(0*189  grin.)  i.e.,  constant  acidity.  The  latter  gave  a  fine 
series  of  bright  colour-  ;   the  former  were  dull. 

A  repetition  experiment,  in  which  the  lent-  wire  dyed 
with  logwood,  gave  similar  results:  proportional  acidity 
gave  unpleasant  grey  colours,  constant  acidity  tine  blue 
shades.  The  results  of  experiment  87  showed,  however, 
that  with  small  amounts  of  chrome  alum  one  ought  not  to 
use  as  much  aeid  as  for  10  per  cent,  .brume  alum.  In 
another  experiment  it  was  fouud  that  for  2-5  per  cent, 
of  chrome  alum,  0"  126  grms.  oxalic  acid  (  =4  mols.)  ought 
to  be  used. 

All  the  experiments  on  this  point  showed,  therefore,  that 
for  decreasing  amounts  of  chrome  alum  one  ought  to  use 
relatively  increasing  amounts  of  oxalic  acid,  and  this 
explains  most  satisfactorily  why  in  practice  the  same  amount 
of  mordant  is  frequently  employed  for  different  amour' 
dye-stuff,  since  with  proportional  reduction  of  mordant  there- 
would  have  been  too  little  aeid  in  the  bath.  This  custom  is 
nevertheless  not  strictly  rational,inso  farthat  the  necessary 
acidity  for  the  paler  shades  should  rightly  be  produced  by 
additions  of  the  assistant  acid  rather  than  ly  exo 
mordant,  although  iu  practice  the  question  of  economy  may 
intervene. 

The  need  for  acids  by  the  wool  is  also  well  illustrated  in 
the  case  of  single-bath  colours,  where  for  pale  -had. 
customary  to  reduce  only  the  amount  of  colouring  matter 
and  keep  the  rest  of  the  ingredients  constant  in  amount. 
In  a  single  bath,  yellow,  for  example,  in  which  Snt'l  . 
SnClj,  oxalic  aeid,  "and  flavin  are  employed,  a  proportional 
reduction  of  all  the  constituents  for  a  pale  shade  would 
a  poor  colour,  but  a  bright  colour  is  obtainedif  only  the 
flavin  is  reduced.  In  the  latter  case  an  excess  of  mordant  is 
of  course  used,  but  its  employment  preserves  the  purity  and 
beauty  of  the  pale  colour. 

.">.  ( 'hrome  Alum  and  Chromic  Acid. 

In  recent  years  three  chromium-chromate  mordants  have 
been  recommended  for  cotton  and  silk  by  Von  Gallois  and 
introduced  to  the  trade  as  chrome  mordants,  GAl,  GA  it. 
GA  in.  by  Messrs.  Mcister.  Lucius,  and  Bruiting  of  Hoechst 
It  seemed  desirable,  therefore,  to  try  similar  compounds  for 
wool.  Experiments  were  made  with  mixtures  of  chrome 
alum  and  bichromate  of  potash. 

The  simplest  method  to  obtain  a  chromium  chromate 
seemed  to  be  to  follow  the  equation — 

Crs  (SO,),  +  3KXr04  =  Cr^CrO,),  +  3K  - 
On  mordanting  wool  with   the  above   mixture,  equivalent   to 
3  per  cent.  Kim-,   the   bath   quickly  became   turbid    and 
the  experiment  was'not  continued. 

Another   experiment   in   which    the  proportions   were  in 
accordance  with  the  equation— 
I      Crs(S04),   -  -  (KjCrOO       I  r^SO/CrO,  ,   -   2KjSO« 
showed  this  mixture  also  to  be  of  no  use. 
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Experiment  40. — Six  woollen  tents  were  mordauted  with 

(I.)  3  per  cent.  K.,Cr_.(  >-  +   1  mol.  H.,S04. 
i2.^  Chromium  sulphate  chromate — 

[Cr,,(S04)3  +  2(KsCr04)] 

equivalent  to  No.  I. 

(...)  As  No.  2  +  1  mol.  oxalic  acid. 

(4)         ,.  +  2 

(5.1  ..  +  3 

(6.)         „  +  4 

Bath  No.  2  decomposed  after  10  minutes,  No.  3  after 
25  minutes.  No.  4  after  1  hour,  Nos.  5  and  6  remained  clear. 
Tin-  appearance  of  the  patterns  during  the  mordanting  was 
as  if  the  oxalic  acid  had  at  first  simply  liberated  the  chromic 
acid,  which  was  then  taken  up  by  the  wool.  On  dyeing  the 
patterns  in  quercitron  bark  No.  1  gave  by  far  the  nest 
result,  a  full  brownish  orange ;  the  large  amount  of  oxalic 
acid  gave  better  results  than  the  smaller  ones,  the  shade 
of  orange  being  greener  proportional  to  the  reduction 
■which  had  occurred.  After  No.  1  the  next  best  mordant 
was  No.  5. 

Experiment  41. — This  was  a  repetition  of  the  last  ex- 
periment, but  usingtartaric  instead  of  oxalic  acid.  Here  the 
reduction  was  still  greater,  and  the  greenish  orange  shades 
were  somewhat  fuller,  but  No.  1  was  still  the  best  colour. 

Experiment  42. — Here  woollen  fents  were  mordanted 
with  a  mixture  of  equal  mols.  chrome  alum  and  chromic 
acid  anhydride  both  alone  and  with  the  addition  of 
increasing  amounts  of  oxalic  acid,  thus:  — 

(1.)  3  per  cent.  K._,C'r,,<  I.  +   1  mol.  H.,S(  >v 

(2.)  One  mol.  chrome  alum  +  1  mol.C'r03  (the  Cr  equi- 
valent to  that  in  No.  1). 

(3.)   As  No.  2   +    1  mol.  oxalic  acid. 

(4.)         „  +  2  „ 

(50  »  +  3 

(6)         «  +  4         „ 

The  result  was  that  although  here  there  was  an  acid 
compound  present.  No.  2  bath  decomposed  after  20  minutes, 
No.  3  after  25  minutes,  No.  4— 6  remained  stable.  When 
dyed  in  quercitron  No.  1  appeared  the  best,  No.  5  the  next, 
and  No.  6  the  palest. 

Experiment  43. — This  was  a  repetition  of  the  last  experi- 
ment, usingtartaric  instead  of  oxalic  acid.  Smaller  amounts 
of  tartaric  acid  sufficed  to  prevent  dissociation  than  in  the 
case  of  oxalic  acid,  and  the  shades  were  paler  and  greener. 
No.  1  was  again  the  best  colour. 

Experiment  44. — In  this  experiment  similar  proportions 
were  exployed  as  in  No.  42,  except  that  1  mol.  chrome 
alum  +  2  mols.  CrO ;  n  ere  employed,  the  amount  of  chromium 
being  equivalent  to  that  contained  in  3  per  cent  KX'rl  L, 
with  which  1  mol.  H,,S04  was  used.  In  this  case  bath  No.  2 
decomposed  after  20  minutes,  No.  :t  showed  a  tendency  to 
decompose  after  30  minutes,  the  rest  remained  clear.  With 
the  increase  of  oxalic  acid  the  yellowish-green  colour  of  the 
bath  gradually  gave  place  to  a  greenish-violet.  In  accord- 
ance with  the  fact  that  here  the  mordant  was  richer  in  CrO,, 
the  dyed  patterns  appeared  better  than  the  corresponding 
ones  of  experiment  42.  No.  1  pattern  was  still  the  besF, 
next  came  No.  4  with  2  mols.  oxalic  acid. 

Experim  id  Ij. — This  was  a  repetition  of  No.  44,  using 
tartaric  acid,  with  the  result  that  the  shades  were  green  and 
fuller.     No.  1  was  the  lust. 

Experiment  46.— This  was  a  similar  experiment,  but 
made  with  the  use  of  1  mol.  chrome  alum +  3  mols.  t'r(  )  , 
and  various  amounts  of  oxalic  acid  as  before.  No  new 
feature  was  developed,  ami  the  lac;  was  merely  emphasisi  1 
that  the  colours  improved  in  proportion  as  the  (  r.O,  in  the 
mordant  decreased  and  tin-  Cr(  i,  in, Teased,  hut  in  no  case 
was  the  result  as  good  as  with  chromic  acid  Mone.  The 
effect  generally  gave  one  the  impression  that  the  mordants 
were  simply  mixtures. 

Experim,, it  47.— This  was  a  repetition  of  No.  46  with 
tartaric  acid.  Here,  too,  baths  Nos.  2  and  3  decomposed,  the 
rest  remaining  clear.  The  waste  liquor  of  No.  1  was  pale 
yellow,  No.  -dull   yellow,  Nos.  3— 6  the  colour  gradually 


became  greener  and  the  baths  appeared  to  be  better 
exhausted.  The  mordanted  and  also  the  dyed  patterns  were 
greener  than  when  oxalic  acid  was  used,  which  was  not 
able  to  reduce  all  the  chromic  acid  until  G  mols.  were 
employed.  No.  1  pattern  had  invariably  the  best  colour. 
The  use  of  solutions  of  chromium  chromates  as  mor- 
dants for  wool  seems  unpromising.  Useful  results  are  only 
obtained  when  fairly  large  amounts  of  organic  acid  are  used 
as  well,  in  which  case  there  is  no  advantage  over  bichromate 
of  potash.  It  is  well  to  note  that  the  wool  mordanted  in 
the  manner  described  always  seemed  to  have  a  pleasant 
soft  feel. 

In  a  subsidiary  experiment  a  piece  of  wool  was  padded 
with  a  sidution  containing  1  mol.  chrome  alum  +  1  mol. 
K2Cr20,  +  2  mols.  oxalic  acid,  dried  and  steamed;  it  thus 
acquired  a  dull  olive  grey  colour,  so  that  here  too  the  re- 
duction was  incomplete.  Total  reduction  occurred,  however, 
if  instead  of  oxalic  acid  2  mols.  tartaric  acid  were  used  and 
the  wool  acquired  a  violet-greenish-grey  colour  rather'than 
green,  indicating  that  a  chromic  oxide  salt  was  present  in  the 
fibre  rather  than  chromic  hydrate. 

In  comparing  the  two  methods  of  fixing  the  mordant  by 
steaming  and  by  boiling  it  was  generally  found  that  in  the 
former  the  preseuce  of  less  acid  was  needed  than  in  the 
latter,  evidently  because  of  the  greater  concentration  of  the 
mordant  solution  in  the  former  case.  If  in  the  last-men- 
tioned experiment  the  acid  was  entirely  omitted,  the  fent 
acquired  a  brownish-green  colour,  pointing  to  the  presence 
of  both  Cr203  and  CrO;,,  and  there  was  apparently  total 
fixation  of  the  mordant. 

Experiment  48. — This  experiment  was  suggested  by  the 
foregoing  observation.  Fents  were  mordanted  in  the  usual 
manner  with  a  mixture  of  chrome  alum  and  bichromate  of 
potash,  equivalent  to  3  per  cent  KXr;0;,  and  which  we  might 
consider  as  a  chromium-chromate- sulphate  presented  to  the 
wool,  thus:  — 

Cr2(S04)3  +  KXV)r  =  K,S04  +  CrAJ^Q^).. 

The  different  fents  were  mordanted  with — 
(1.)  Cr,(S04)3  +  K.(  >._,<>.,  equivalent  to  3  per  cent.  K,Cr207 
(2.)  As  No.  1   +  2  mols.  oxalic  acid. 
(3)  +  3 

(*•)  +  4 

(«•)        ..  +  5 

(6.)  +   6 

^  Bath  No.  1  had  a  yellowish  colour  reminding  one  of 
K„Cr04,  No.  2  similar,  No.  3  a  peculiar  dichroic  yeliow-violet 
appearance,  Nos.  4,  5,  6  all  greenish  violet.  At  70°  C. 
No.  1  became  turbid,  the  others  remained  clear. 

The  mordanted  fents  had  the  following  appearances  :  No.  1 
pale  reseda  colour,  Nos.  2—4  rapidly  less  yellow  and  more 
green.  No.  5  a  pleasing  greyish  green,  No.  6  the  most 
pronounced  green  of  the  series. 

The  samples  were  dyed  with  30  per  cent,  logwood,  which 
gave  somewhat  deep  black-blue  colours,  Nos.  2  aud  3  being 
the  best,  with  more  than  4  mols.  oxalic  acid  the  colours 
became  much  paler.  The  amount  of  water  requisite  for  the 
mordanting  process  by  the  boiling  method  demands,  there- 
fore, the  use  of  a  little  more  acid. 

In  this  connection  two  other  experiments  may  be  cited 
here.  Wool  was  mordanted  with  chromium  equivalent  to 
3  per  cent.  KsCr207  by  means  of  the  following  mixtures  : — 

(I.)  2  mols.  Cr.,  (S04)3  +  1  mol.  K.,('r.,()..  (  =  K.,S0,  + 
5S03   •   2  (Cr203.Cr03)).  "   ' 

(2.)  1  mol.  Cr2¥)6  +  3  mols.  K  ,Cr„G-.  (  =  C  KF1  +  Cr.O.  ■»• 
6Cr03).  '  *  S 

Of  these  the  first  seems  to  have  been  already  tried  by 
Lepetit;  both  are  quite  arbitrary  equations,  and  are  only 
provisionally  regarded  as  possibly  occurring,  e.g.,  the  first 
only  take  place  if  the  wool  absorbs  the  5  mols. 
H2S04;  the  second  was  merely  suggested  by  a  desire  to 
render  the  11  Fl  harmless,  and  to  obtain  a  more  neutral 
mordant.  The  amount  of  SO.,  to  be  absorbed  in  the  first 
ease  would  be  0-16  grms.  less,  therefore,  than  is  possible. 
The  intention  was  to  find  a  mordant  which  would  he  taken 
up  by  the  wool  as  completely  as  possible. 


April  so.  18..1.1       THE    JOIKNAI,   OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


No.  l  bath  was  I'mi.  Iy  acid,  nod  was  exhausted  apparently 
very  will,  tin-  wool  seeming  to  altracl  merelj  cb 
:it-itl  in  the  first  instance,  bill  becoming  browner  at 
-  expected,  bj  the  fixing  ol  CrjO  ,CrO  After 
,  hour  :>t  7 1  (  the  bath  became  slightly  tnrbid  through  the 
precipitation  of  basic  chromic  sulphate,  but  on  boiling  it 
again  became  clew.  No.  l'  bath  was  sligluh  acid  to  litmus, 
became  turbid  after  25  miotitea  at60  I  ,  but  afterwards 
cleared  again;  it  was  of  a  pale  yellow  colour,  and  seemed 
fairly  well  exhausted,  the  wool  acquiring  the  colour  of 
(  >_(  >  i  ri  >  when  dyed  in  alizarin  pleasing  claret-reds  were 
obtained,  No.  l  slightly  paler  but  brighter  and  clearer  than 
No  -'.  slight  additions  of  acid  to  tin-  mordant  bath  would 
probably  hare  given  better  results  even,  and  further  experi- 
ments in  this  direction  might  be  valuable,  especially 
tin'  mordant  baths  are  so  will  exhausted. 

In  order  to  gain  some  idea  of  the  nature  of  tin.  interaction 
of  2  mols.  chrome  alum  and  l  mol.  bichromate  of  potash 
lution  of  tho  mixture  was  allowed  to  evaporate  slowly 
over  sulphuric  acid.  At  firs;  yellow  prismatic  crystals  were 
formed,  in  colour  more  like  K.J'r('4  than  KsCr20, ;  then 
appeared  violet  octahedra  of  chrome  alniu,  some  showing  a 
tendency  '•>  become  cubical ;  curiously  enough  some  violet 
red  prismatic  crystals  were  also  noticed,  as  well  as  colour- 
less dendritic  crystals.  Finally  a  deep  grass-green  indistinctly 
crystalline  mass  was  produced,  evidently  a  mixture;  here 
and  there  it  was  turbid,  probably  from  the  presence  of 
Cr3Oj.CrOj.  The  amount  of  each  Bubstance  was  too  small 
to  attempt  separation  and  analysis.  Possibly  the  chrome 
alum  by  loss  of  H_Si>,  bad  become  basic  and  liberated 
chromic  acid,  and  also  furnished  KjS<  ',  The  grass-green 
mass  might  simply  be  a  mixture  of  Cr2(SO^)3  and  chromic 
aci.l.  and  the  yellow  !•.')  9tals  KjSl >,  contaminated  w  ith  a  little 
chromic  acid.  Formation  of  potassium  trichromate  might 
also  be  possible.  A  simpler  and  possibly  truer  explanation 
may  be  represented  by  the  following  equation:  — 

_  |  B^S04.<  .    (SO/)s)  -  K,Crs07  = 

K  SI  VCr,  (SO,):1  +  Cr.,  (S(  >,>,.. CrO,  f  2KjSI >.  +  I  !rOs 

Normal  and  cubical  ten.  Yellow, 

chrome  alum. 

If  a  similar  evaporation  experiment  be  made  with  equal 
mols.  of  chrome  alum  and  I\..(  r.O-  one  obtains  at  first,  in 
addition  to  undecomposed  chrome  alum,  orange  yellow  crys- 
tals and  abrown  resinous  mass  insoluble  in  water  (t  V  i  r  .<  ri  >: 
(?)).  If  the  mixture  is  repeatedly  mixed  with  water  and 
evaporated  again  and  again,  there  remains  finally  a  brown 
mass,  which,  when  dissolved  in  water,  separates  into  an  acid 
yellowish-green  part  .  a  solution  containing  ebiomic  oxide 
and  chromic  acid),  and  an  insoluble  portion  consisting  of 
Cr«<  >3.CrOj, possibly  according  to  the  following  equation  : — 

K3S04.Crs(S04)3  -  K  I'M).  = 
CrjCSO^.CrO^  +  2KaS04  4  CrQj 
en.  Yellow. 

I  >f  these  products  the  first  by  loss  id"  HSO,  on  dilution 
with  water  would  yield  an  insoluble  compound. 

( '.   Chromium  (  'hloride. 

Although  the  behaviour  of  this  salt  towards  wool  has 
already  been  referred  to,  one  or  two  experiments  made  with 
it  with  the  additii  u  of  oxalic  and  tartaric  acid  remain  to  be 
very  briefly  described. 

Experiment  49.—  Samples  of  wool  were  mordanted  with 
the  following:  — 

(l.'l  CrsCI6  (equivalent  to  10  per  cent,  chrome  alum). 

(2.)        „        +    1  mol.  oxalic  acid. 

(8.)       „        +2        .. 

(4.)       „        +  3       ., 

(5.)         ,.         +4         „ 

(6.)       „        +   5 

With  the  increased  additions  of  acid  the  baths  became 
mote  and  more  exhausted.  In  the  mordanted  condition 
No.  1.  fent  had  a  cream  colour,  Nos.  2  and  3  more  greyish, 
Nos.  4—  6  more  and  more  greenish-grey,   No.  6   appearing 


very    well   mordanted   indeed.      When  dyed  with  ali/irin, 

bow.  ni, I,     |    ,UI,|,.    o 

colour,  while  No.  lyi  d  at  all. 

Experiment  50.— In   this  trial    the    following   mordants 

W.   I.-    Us,-,1   ; 

(!•)  <  dent  to  10  per  cent,  chrome  alum). 

<-•  1  „  +  2  mol-,  tartaric  acid. 

„  ■>-  :i 

o  +    4 

•■  »    5 

.,  +  C 

All  the  baths  remained  clear  j  No.  l  retained  its  original 
colour,  Nos.  2— 6  ranged  gradually    from  red-green  to  pure 

i   -..  th  it  '. 
was  finally  almost  colourless.     In  the 
No.  J  appeared  greenish  grey,  No.  :t  similar,  but  deeper  in 
'".  No.  4— i;  pure  green.     When  dyed  in  alizarin  cyanin 
No.  I  gave  a  very  poor  colour,  No.  2  the  best,   while  Nos. 
■'!     ''.  gave  paler  colours,  although  from   th.-  appi 
the  mordanted  but-  a  better  result  even  than  that  of  N 
was  to  be  expected.     No  doubt   this   effect   is   due   t.>   the 
increasi  <l  amount  of  acid  absorbed  by  tho  wool,  and   would 
be  remedied  by  increasing  the  amount   of  calcium  acetate 
added  to  tin-  dye-bath. 

In  this  experiment  the  addition  of  •_»  mols.  tartaric  acid  gave 
the  best  result,  and  corresponding  to  this,  in  another  experi- 
ment, 4  in. .Is.  civam  of  tartar  gave  the  best  coli 

It  is  well  to  emphasise  the  fact  that  the  behaviour  of 
imium  chloride  towards  wool  when  used  alone  is  very 
different  indeed  from  that  ..i  chrome  alum  ;  with  chrome  alum 
nearly  the  w  hole  of  the  chromium  disappears  from  the  bath, 
whereas  w  itb  chromium  chloride  the  opposite  is  the  case  :  the 
major  portion  remaining  in  the  bath  ami  scarcely  mordanting 
the  wool  at  all. 

Chromium  nitrate  behaves  like  the  chloride,  yielding  no 
result  except  with  the  use  of  organic  a  Is,  even  though 
there  is  no  dissociation  of  the  salt. 

In  the  case  of  cotton  chrome  alum  and  even  chromium 
acetate  give  poor  results,  while  the  chloride  and  nitrate, 
especially  in  the  form  of  basic  -alts,  are  very  satisfactory. 
Witt  has  also  referred  to  the  unsuitability  of  chromium 
chloride  as  a  mordant  for  wool. 


1).    Chromium  Fluoride. 

In  recenl  years  tics  salt  has  been  much  recommended  as 
a  mordant  for  wool,  and  is  considered  to  give  up  to  the 
wool  pure  chromic  hydrate.  Some  employ  along  with  it,  as 
an  assistant,  cream  of  tartar,  others  oxalic   acid,  e.g.,  4  per 

cent,  chromium  fluoride  and  2  per  cent,  oxalic  acid. 

rim, id  52. — Wool  (10  grms.)  was    mordanted  in  the 
ordinary  manner   with   4    per   cent,  chromium    fluoride   and 
water,    previously    adding    1    cc.    normal    HC1    to 
neutralise  the  alkalinity  of  the  water  and  the  v. 

As  in  the  case  of  chrome  alum  the  bath  decomposed 
already  below  I00e  C,  and  the  mordanted  wool  had  a 
yellowish-green  colour.  The  waste  liquor  required  4-1  cc. 
normal  NaOH,  i.e.,  much  more  than  chrome  alum,  from 
which  one  may  calculate  that  only  3:>-42  per  cent,  of  the 
salt  had  been  decomposed.  These  facts  show  that  like 
chrome  alum,  chromium  fluoride  also  dissociates,  and  this 
accounts  for  the  necessity  of  employing  organic  acids  along 
with  the  fluoride,  a  point  which  is  distinctly  reeogr. 
practice,  and  we  may  reasonably  ask  then,, bus  the  fluoride 
possess,  after  all,  any  real  advantage  over  chrome  alum. 
When  a  chromic  oxide  mordant  is  required,  one  may  obtain 
similar  results  by  using  chrome  alum  along  with  J  mols. 
tartaric  or  oxalic  acid,  or  better  still  to  use  chromium 
tartrate  or  oxalate. 

If  one  considers  that  it  will  scarcely  be  necessary  to  use 
more  chromium  oxalate  than  is  equivalent  to  4  per  cent. 
chrome  alum,  surely  with  the  present  low  price  of  oxalic 
acid  the  cost  of  chromium  oxalate  need  not  be  reckoned  as 
aa  impediment  against  its  general  employment,  e.g.,  with 
alizarin  colours. 
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i    inclusion. 

The  nature  of  the  reactions  which  occur  when  wool  is 
mordanted  with  solutions  of  metallic  salts  bas  long  been 
the  subject  of  comment  and  discussion  by  various  writers 
on  t]\.  :  Gonfreville  in  his  "L'art  de  la  teinture  des 
laines,  ,  says:   The  mordants  are  for  the  most  part 

basic  salts  ;  with  the  use  of  cream  of  tartar  there  is  fixed  on 
the  fibre  a  tartrate  of  the  metal,  aud  thus  tartaric  acid 
enters  into  the  composition  of  the  colour  lake  and  the 
defect  of  rubhing-off  is  avoided.  Acids  increase  the 
power  of  diffusion  aud  lessen  the  affinity  of  the  wool  for  the 
mordant. 

Hoard  and  Thenard  i,  Ann.  de  Cheniie,  74,  267)  concluded 
that  when  wool  is  immersed  or  even  boiled  in  a  solution  of 
alum,  the  latter  is  not  decomposed  but  absorbed  by  the 
wool  unchanged,  and  can  be  removed  therefrom  by  boiling 
several  times  with  water.  When  wool  is  boiled  with  cream 
of  tartar  these  chemists  state  that  the  fibre  takes  up 
tartaric  acid,  leaving  in  the  bath  neutral  tartrate  of  potash. 
When  boiled  with  alum  and  tartar  they  suppose  that  the 
wool  may  contain  unilecomposed  alum  as  well  as  the 
tartrates  of  alumina  and  potash  aud  free  tartaric  acid. 

Chevreul  found  that  wool  absorbed  alum  from  its  solution, 
and  retained  the  unchanged  salt  or  some  other  aluminium 
compound  not  removable  by  washing. 

Bollev  states  that  alum  solution  gives  up  a  sub-salt 
to  the  fibre  steeped  in  its  solution,  leaving  the  latter  more 
acid. 

Girardin,  in  his"  Lecons  de  cheniie  eleinentaire,"  IV., 
p.  410,  6th  edit.,  says:  It  is  certain  that  mordants  and 
colouring  principles  react  chemically  upon  each  other  to 
produce  insoluble  coloured  compounds  or  lakes,  which 
permeate  wool  and  silk  throughout  their  mass,  whereas  in 
the  case  of  vegetable  fibres  they  remain  on  the  external 
surface,  and  although  the  part  played  by  the  fibre  is  not 
definitely  understood,  one  is  disposed  to  admit  that  its  role 
is  purely  physical. 

Schiifzenberger  ("Traite  des  niatieres  colorantes,  I., 
p.  149)  says  :  Many  salts,  among  others  alums,  are  precipi- 
tated from  their  solutions  by  wool  and  retained  with  energy 
by  virtue  of  some  special  attractive  force. 

Nietzki,  in  his  Cheniie  der  organischen  Farbstoffe,  p.  13, 
(p.  15  of  English  translation),  says:  This  peculiar  property 
of  dveing  on  metallic  mordants  has  as  yet  had  no  satisfactory 
explanation.  If  cotton  mordanted  with  alumina  or  oxide 
of  iron  is  placed  in  an  alizarin  bath,  the  lake  is  precipitated 
and  enters  into  intimate  combination  with  the  fibre.  It  is 
probable,  however,  that  the  author  is  here  referring  to  the 
different  behaviour  of  the  two  classes  of  oxides  Rt)  and 
R,03  than  to  the  real  nature  of  the  dye  upon  the  fibre. 

The  views,  relative  to  the  theory  of  mordanting,  to  which 
our  experiments  lead  us  may  be  briefly  summarised  as 
follows  : — 

The  necessity  of  employing  acids,  and  preferably  organic 
acids,  points  undoubtedly  to  the  prevention  of  a  precipita- 
tion in  the  fibre  of  oxide  or  a  basic  salt.  We  are  driven 
to  the  conclusion,  therefore,  that  during  the  mordanting 
process  with  metallic  salts,  the  wool  does  not  attract  either 
oxides  or  basic  salts,  but,  on  the  contrary,  acid  salts,  and 
we  refer  here  to  compounds  of  the  sesquioxides  only.  Pri- 
marilv  the  wool  seems  to  exert  an  attraction  for  the  acid  of 
the  mordanting  salt,  and  to  prevent  the  otherwise  inevitable 
precipitation  of  a  basic  salt  the  presence  of  an  organic  acid 
is  beneficial.  Precipitation  by  the  ammonia  given  off  through 
decomposition  of  the  wool  is  prevented  in  like  manner. 
The  appearance  of  a  well  mordanted  word,  too,  does  not 
point  to  the  presence  in  the  fibre  of  a  hydrate  but  a  salt. 

Although  during  the  process  of  dyeing  mordanted  wool 
the  bleeding  out  of  acid  into  the  dye-bath  was  invariably 
noticed,  it  is  not  unreasonable  to  assume,  until  evidence 
t"  the  contrary  is  adduced,  that  at  least  a  portion  of  the 
acid  remains  in  combination  with  the  coloured  body  on  the 
wool,  a  view  which  seems  to  be  supported  by  the  existence 
of  the  single-bath  method  of  dyeing  where  the  solutions  are 
invariably  acid. 

It  appears  to  us  very  probable  that  when  wool  is  mor- 
danted with  a  metallic  salt,  both  the  amido  and  carboxyl 
groups  of  the  fibre  come  into  play,  the  former  attracting  the 


acid  of  the  mordanting  salt  while  the  latter  attracts  the  base, 
the  end  result  being  that  an  acid  salt  is  fixed  in  the  fibre. 
i  ccess  of  acid  or  the  presence  of  organic  acids  is  necessary, 
as  already  stated,  to  prevent  the  more  or  less  superficial 
precipitation  of  a  basic  salt,  and  the  mordanting  salt  remains 
sufficiently  long  in  solution  tor  it  to  penetrate  the  fibre  till  a 
wool  compound  i-  formed  which  is  thus  equally  distributed 
throughout  the  miss  of  the  fibre.  We  may  regard  the 
wool  fibre  as  being  more  or  less  analogous  to  the  cotton 
fibre  when  prepared  with  oil  by  the  Turkey-red  process  ;  here 
fibre  and  fixing  agent  for  the  mordant  are  separate,  but  in 
wool  these  two  elements  are  united  in  one  and  the  same 
substance,  namely,  the  fibre  itself,  so  that  in  alizarin  red 
dyed  wool  we  have,  a  complex  lake  in  which  the  fibre  itself 
is  a  constituent  element. 

Compared  with  studies  in  cotton  dyeing,  those  in  wool 
dyeing  are  much  more  difficult,  because  it  is  not  possible  to 
repeat  the  reactions  apart  from  the  fibre  as  in  the  former 
case.  In  dyeing  cotton  the  fibre  appears  simply  to  be  the 
carrier  of  the  metallic  hydrate  or  insoluble  basic  salt,  and 
this  both  in  the  beaker  and  on  the  fibre  will  combine  with 
the  colouring  matter.  With  wool,  however,  it  is  quite  dif- 
ferent, for  example,  in  the  single-bath  method.  Here  we 
employ  together,  the  metallic  salt,  organic  acid,  and  colour- 
ing matter.  The  same  mixture  may  be  boiled  for  several 
hours  apart  from  the  fibre,  but  no  reaction  ensues,  aud  no 
colour  is  produced,  not  even  when  calculated  amounts  of 
sodium  hydrate  arc  added.  Even  when  wool  is  present  no 
lake  is  at  once  formed,  and  the  dye-bath  does  not  appear  to 
contain  the  colour  as  such,  but  gradually  as  the  temperature 
rises  the  colour  is  developed  and  indeed  within  the  fibre. 

We  can  scarcely  claim  to  have  fully  proved  the  truth  of 
the  views  just  now  expressed,  for  there  is  no  doubt  that 
the  reactions  which  have  occupied  our  attention  are  of  a 
complex  character,  but  we  trust  that  the  various  observa- 
tions recorded  throughout  the  paper  may  be  useful  to 
others  working  on  the  same  subject,  and  that  our  com- 
munication, so  far  as  the  theory  of  mordanting  wool  is 
concerned,  may  be  regarded  as  an  attempt  to  solve  experi- 
mentally a  very  difficult  problem. 

Discission. 

Mr.  Rawson  thought  it  was  not  possible  to  determine 
the  amount  of  acid  taken  up  by  the  fibre  by  estimating  the 
acid  left  in  the  bath;  it  could  not  well  be  determined 
directly,  however,  as  the  amount  of  sulphur  it  contained 
was  but  small  relatively  to  that  contained  in  the  wool  itself. 
Was  the  wool  washed  thoroughly  before  its  acidity  was 
determined  ?  And  was  it  possible  to  distinguish  between 
the  acid  present  as  such  in  the  wool  and  that  present  in 
combination  with  chromium  oxide  ?  It  was  said  that  a  non- 
oxidising  mordant  was  desirable  ;  potassium  bichromate, 
however,  would  not  destroy  indigo,  although  chromic  acid 
would.  And  the  desirability  had  been  emphasised  of  a 
mordant  which  could  be  completely  exhausted,  and  not 
merely,  like  bichromate,  to  the  extent  of  one-third  ;  this 
was  not  practically  of  much  importance,  as  the  bichromate 
bath  could  be  used  over  and  over  again,  and  thus  nearly 
exhausted,  particularly  when  acid  was  added  from  time  to 
time.  The  bad  results  obtained  on  dyeing  the  wool  mor- 
danted with  chrome  alum  was,  as  one  would  expect,  due  to 
an  irregular  absorption  of  the  dye  by  the  wool.  He  thought 
that  the  ammonia,  which  was  found  when  wool  was  boiled, 
might  have  played  a  part  in  the  formation  of  the  precipitate 
in  the  dye-bath,  and  so  might  any  soap  or  alkali  still  present 
in  the  wool.  What  were  the  dyes  that  had  been 
experimented  with. 

Mr.  Richardson  thought  it  very  desirable  to  ascertain 
the  exact  amido  character  of  wool ;  aud  Prof.  Hummel  had 
<l  that  the  ammonia  liberated  from  the  wool  played 
some  part  in  the  mordanting  process  ;  the  fact  that  it 
yielded  much  ammonia  when  boiled  with  caustic  potash  or 
baryta  showed  that  it  must  be  rich  in  groups  of  an  acid- 
amide  character.  He  thought  it  would  be  easy  to  ascertain 
if  the  acid  existed  in  the  free  form  in  the  fibre  ;  if  so,  the 
wool  would  dye  blue  with  Congo  red.  If  not  it  might  have 
formed  ammoniuui  sulphate  with  ammonia  derived  from  the 
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■mido  groups,  and  would  be  closely  retained  between  the 
it  pta  of  the  porous  til.r.-  j  and  in  this  case  it*  amount  might 
be  determined  by  treating  with  cold   potash  solution   and 

irmed  l>\   Nessler's  test,  n 
deficit  from   the  amounts  equivalent  to   thi    sulphuric  acid 
in  the   fibre  would  show   that  som<  icid   must  be 

ent  in  the  free  state,     Again,  it'  tree  sulphuric  acid  wi  re 
present,  its  presence  would  be  indicated  bj  a  blackenii 

the  wool  when  dried.     Be  would  like  to  Been  better] I 

of  the  presence  of  fn    ;ioi-l  in  the  fibre. 

Dr.  Cohen  suggested  that  the  decomposition  of  the 
chrome-alum  solution  by  the  wool  fibre  might  be  du 
two  causes,  firstly,  to  dialysis  of  the  suit  tlirongh  the  fibre, 
in  whioh  case  the  sulphuric  acid  would  pass  through  and  a 
basic  sulphate  be  left  behind,  and,  secondly,  to  absorption  of 
the  sulphuric  acid  thus  Bel  Free  by  certain  c  instituents  of 
the  wool.  This  would  account  for  the  gradual  precipitation 
of  the  basic  sulphate  as  the  bath  was  heated  u[>,  and  the 
absenoe  of  free  sulphuric  acid  in  the  bath. 

It  would  be  interesting  to  try  whether  from  a  solution  of 
chrome  alum  in  ;i  dialyser,  sulphuric  acid  would  diffuse  out, 
tearing  a  basic  sulphate  of  chromium,  which  would  be 
precipitated  on  boiling.  If  hydrochloric  acid  had  little 
affinity  for  the  this  would  account  on  the  above 

hypothesis  for  the  absence  of  mordanting  properties  of 
chromic  chloride.  In  what  form  was  the  sulphuric  acid  in 
combination  with  the  film-  ?  He  thought  that  the  cause  of 
the  colour  changes  on  heating  chrome  alum  solution  might 
be  other  than  that  suggested  by  the  authors. 

Mr.  A.  (,.  l'i  RKIS  asked  if  any  experiments  had  been 
made  with  Vignon's  nmido-cellulose,  a  substance  prepared 
by  heating  cotton  with  ammonia  under  pressure,  and  having 
considerable  resemblance  to  wool.  Probably  a  study  of  its 
reactions  with  mordants  would  throw  further  light  upon  the 
results  under  discussion. 

Prof.  HuUMKL,  in  reply,  said  that  the  experiments 
recorded  in  the  paper  were  carried  out  by  Mr.  l.iechti.  The 
wool  used  had  been  thoroughly  washed,  and  the  amount  of 
sulphuric  acid  required  to  neutralise  the  alkali  in  it  had  been 
determined.  Any  such  impurity  was  certainly  not  the  cause 
of  acid  absorption  by  the  fibre.  The  only  way  to  distinguish 
the  acid  fixed  as  such  from  that  combined  with  chromium 
as  a  basic  salt  was  by  repeated  boiling  or  prolonged  steeping 
in  water,  when  the  acid  present  as  such  would  slowly 
"  bleed  "  out.  It  was  true  that  bichromate  did  not  destroy 
indigo,  but  with  more  sensitive  colours,  such  as  alizarin- 
blue,  some  other  nou-oxidising  mordant  was  required.  It 
was  also  true  that  it  was  not  absolutely  necessary  that  a 
bichromate  bath  should  be  exhausted,  but,  after  replenishing 
and  using  it  once  or  twice,  the  dyer  no  longer  knew  how 
much  chromium  it  contained,  and  so  could  not  work  in  a 
scientifically  correct  manner.  The  dyes  used  were  chiefly 
logwood,  quercitron  bark,  alizarin  -  blue,  and  alizarin. 
Some  of  the  sulphuric  acid  absorbed  by  the  fibre  would  no 
doubt  be  neutralised  by  ammonia  given  off  from  the  wool. 
The  wool  had  not  been  dried  to  see  if  blackening  ensued. 
With  respect  to  the  cause  of  the  colour  changes  exhibited 
by  chrome-alum  solution  on  heating,  he  had  merely  quoted 
the  opinion  of  others.  Mr.  Perkin's  suggested  experiment 
had  not  been  tried,  the  experiments  having  been  concluded 
before  the  appearance  of  Yienon's  paper.  He  had  recently 
compared  the  behaviour  of  cotton  treated  with  albumin 
with  that  of  wool,  and  found  them  to  be  generally  similar; 
for  example,  the  cotton  thus  treated  could  be  dyed  a 
cochineal  scarlet  in  single  bath,  after  the  manner  adopted 
for  wool. 

Mr.  II.  U.PROi  111;  -aid  that  hide  fibre  would  absorb  either 
acid  or  alkali  from  dilute  solution,  together  with  much  water 
which  swelled  tin  fibre,  but  either  could  be  removed  by 
sufficient  washing,  so  that  chemical  combination  could 
hardly  have  occurred.  Sodium  chloride  reduced  the  swell- 
ing produced  by  acid,  and  at  the  same  time  dehydrated 
the  fibre  to  a  much  greater  extent  than  when  acid  was  not 
-   nt. 

\-  ■  _• .  Is  the  absorption  of  aluminium  salts,  the 
rose  iojer.  conducted  much  on  the  lines  of  those 


just  described  bj  Prof.  Eummel,  had  shown  that  from  alum, 
aluminium  sulphate  was  absorbed,  either  as  such  or  in  a 
slighih  basic  form, 

of  leather  manufacture  was  now 

i  in  lb,-  I  *  si  1 1  ■  d  Mat.--  in  which  l 
annul-  add,  which  was  afterwards  reds 
the  fibre  by  sulphurous  acid.       i  produced  was 

pale  green,  and  extraordinarily  resistant,  even  'o  boding 
w  i'ci.     Bj  means  ,,i   chrome  alum  a  leather  could   be  pro- 

preciselj  similar  in  appearance,  but  no  m resistant 

to  hoi  in  g  water  than  ordinary  al  iimed  leather,  while  by  i 
ahasic  chloride  it  was  stated  that  the  result  was  similar  to 
that  produced  bj  reduction  on  the  fibre. 
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Meeting  held  in  thi  N      I "■■  versify  Buildings,  Edinburgh, 

on  April  '-ird,  1894. 


MIt.     R.    H:\1.NE    IN    THE    CIIUR. 


THE    EFFECT    OF    THE   SALINE   CONSTITUENTS 
OF  "WATER  OX  THE  CHARACTER  OF  BEER. 

BY  J.    B.   EEADMAK,    D.SC,   t'.t:  - 

In    a  recent*   treatise    on   the   Science   of    Brewing,    the 
following  passage  occurs  : — 

-Having  now   considered  the  classes  of  water  which  are 
in  general  use,  it  will  be  well  before   describing  their  treat- 
ment in  detail,  to  survey  the  present  state  of  our  know!) 
concerning  the  influence  of  the  saline  constituents  in  relation 
to  the  brewing  process.     It  is  a  somewhat  humilif 
that   our  knowledge   on  this  important   matter  is  still  pr 
weil  limited   to   the   :  ,!le   brewhouse 

experience."     Again,  in  the  Cantor  lectures   on   bre* 
delivered   20  vear-    as  r<-'s   Oranam,  it 


.  v  T  i  the  Science  ol  '-  and  Morris 

(E.'and  P.  X." 


oCS 


THE  JOURNAL  OF  THE  SOCLETT    OF  CHEMICAL  INDUSTRY.       [April  so,  im. 


;^  S(;,teil  ■ — "There  is  a  remarkable  discrepancy  of  opinion 
with  reference  to  the  influence  of  these  chlorides  of  sodium, 
potassium,  magnesium,  calcium,  and  so  on,  and  their 
sulphates,  among  the  brewers  of  Europe.  If  you  ask  an 
able  brewer  in  Germany,  he  will  tell  you  he  looks  ou  these 
mineral  sails  as  bad,  but  if  von  ask  a  Burton  brewer,  or 
many  English  brewers,  they  will  tell  you  that  they  look 
upon  them  as  being  almost  the  sheet  anchor  of  their  pale 
ale  system.  What  then  is  the  right  action  of  these  mineral 
salts  in  the  mashing  process  ':  " 

It  is  with  the  object  of  endeavouring  to  throw  some  light 
on  this  important  subject  that  the  following  experiments, 
13  in  all.  have  been  undertaken. 

The  13  mashings,  boilings,  and  fermentations  were  ;ill 
performed  with  the  same  quality  and  quantity  of  malt,  hops, 
and  yeast.  There  were  12  artificially  prepared  waters  used, 
beginning  with  distilled  water  alone,  a-  the  tirst  of  the  series, 
while  the  13th  was  carried  out  with  Edinburgh  gravitation 
water.  In  the  12  cases  the  various  salts  were  dissolved  in 
distilled  water,  making  up  the  set  of  experiments  as 
under  : — 

Xo.  1.  Distilled  water. 

Xo.  2.  Distilled  water,  containing  carbonate  of  lime  in 
C02  equal  to  5u  grains  CaC'O-,  per  Imperial  gallon. 

Xo.  3.  Distilled  water,  containing  chloride  of  calcium 
equal  to  50  grains  CaCl,  per  Imperial  gallon. 

No.  -f.  Distilled  water,  containing  sulphate  of  lime  equal 
to  50  grains  CaS04  per  Imperial  gallon. 

Xo.  5.  Distilled  water,  containing  carbonate  of  magnesia 
in  CXX  equal  to  50  giaius  MgCOs  per  Imperial  gallon. 

Xo.  6.  Distilled  water,  containing  chloride  of  magnesium 
equal  to  50  grains  MgCU  per  Imperial  gallon. 

N  7.  Distilled  water,  containing  sulphate  of  magnesia 
equal  to  50  grains  MgSi>4  per  Imperial  gallon. 

Xo.  8.  Distilled  water,  containing  chloride  of  sodium 
equal  to  50  grains  NaCl  per  Imperial  gallon. 

No.  9.  Distilled  water,  containing  carbonate  of  soda  equal 
to  50  grains  XiX'O.,  pn'  Imperial  gallon. 

Xo.  10.  Distilled  water,  containing  nitrate  of  potash  equal 
to  50  grains  KX03  per  Imperial  gallon. 

Xo.  11.  Distilled  water,  containing  salts  to  imitate 
Burton  water,  composed  of — 

Q  rains. 

Sulphate  of  lime 70'f'J  CaS04  per  Imperial  gallon. 

Carbonate  of  lime 9*04  CaCl  >,  per  Imperial  gallon. 

Carbonate  of  magnesia  . .      5  ■  ss  HgCOs  per  Imperial  gallon. 

Sulphate  of  potash (rw  K.so,  per  Imperial  srallon. 

Sulphate  of  soda 13-3'  Xa.sn,  p,_r  Imperial  gallon. 

Chloride  of  Sodium HI-  NaCl  per  Imperial  gallon. 

Ferric  oside 1'13  Fejt  )s  per  Imperial  gallon. 

So.  12.  Edinburgh  gravitation  water. 

No.  13.  Distilled  water,  containing  sulphate  of  potash 
equal  50  grain-  Iv.Sl  I,  per  Imperial  gallon. 

Before  going  into  the  details  of  the  several  mashings,  &c  . 
it  will  be  well,"  perhaps,  in  the  first  place,  to  say  something 
about  the  malt  and  the  hops  which  were  used  in  the 
experiments. 

First.  The  malt  was  made  from  Scotch  barley  weighing 
56  lb.  per  bushel.  It  contained  the  following  percentages 
of  nitrogen,  ash,  and  phosphoric  acid  :  — 

Analysis  of  tiif.  Malt. 

Per  Cent. 

Total  nitrogen 1'83 

Comprising  nitrogen  soluble  in  distilled  water, 

at  ISO"— 160°  I' O'85 

Comprisingnitrogen  insolublein  distilled  water, 
atl50°— 160   1' i'«° 


Total  phosphoric  acid  I IV  >;,  I  

Comprising  PjO    BOluble  in  distilled  water,  at 

150°— 160    Ft  (wort) 0'73 

Coinprisine  P.O.  insolul  1  •  in  distilled  water,  at 

150°— 160°  P.  'dnilll 25 

Total  ash  in  malt 

Comprising,  soluble  ash  in  extracl  (wort) 1" 

Comprising,  insoluble  ash  in  residue  (draff) —    0'92 
In  total  ash-  Percent. 

Silica °  56 

Lime °'10 

0-21 


0"JS 


Per  Cent. 
Extract  (wort)  soluble  in  distilled  water  at  150°— 160°  F.     Cr36 

Insoluble  matter  I  draft)  in  above 27  "i"i 

Moist  arc 2'7 1 

1IMI-1MV 

The  hops  were  •'  East  Kent "  and  gave  on  analysis  the- 
following  results  :  — 

Analysis  of  the  Hops  (East  Kent). 

Per  Cent. 

Total  nitrogen  in  hops 2"68. 

Comprising  nitrogen  soluble  in  boiling  water...    0*67 
Comprising  nitrogen  insoluble  in  boiling  water.    2*01 


1-09* 


Total  ph<  isphoric  acid  in  hops  

Comprising  Pj05  soluble  in  boiling  water O'fili 

Comprising  PX>-  insoluble  in  boiling  water 0'45 

Total  ash  in  hops 8'35 

Comprising  ash  soluble  in  boiling  water 4'57 

Comprising  ash  insoluble  in  boiling  water 3"!t* 

Ash  contains — 

Silica I'M  soluble  0'57  insoluble  1-Z3 

Lime 1'47       „       0'1S         „         1'29 

lllagnesia n'4S       „       0'23        „         rsi 

Phosphoric  acid...  1"09       „       0-Gt        „         0-45 

Per  Cent. 

Extract  (soluble  in  boiling  distilled  water) 24*15 

Insoluble  matter 63'9*& 

Moisture 11  "92 


lon-oi 


Magnesia 

Phosphoric  acid  , 


0'OS 


The  procedure  was  similar  in  all  the  experiments,  but 
owing  to  an  accident  only  1 1  of  them  could  be  commenced 
on  the  same  day,  the  other  two  (Nos.  8  and  13)  had  to 
stand  over  until  the  following  day,  when  they  also  were 
begun  under  precisely  similar  conditions  as  the  rest. 

The  following  is  an  outline  of  the  general  treatment. 
Six-sevenths  of  a  lb.  (=  6,000  grains)  of  Scotch  malt  in  the 
form  of  grist  was  mashed  in  26,000  grains  of  water. 

The  water  was  first  of  all  heated  to  160°  F.  in  copper 
paus.  The  burner  was  removed  and  the  grist  then  rapidly 
stirred  in.  The  temperature  of  the  mixture  fell  to  145°  F, 
hut  was  giadually  raised  ULtil  it  reached  157°  F.,  at  which 
temperature  it  was  maintained  until  the  completion  of  the 
mash. 

The  mash  was  now  filtered  through  cloth  bags  until 
16,000  grains  of  liquor  had  passed  through  clear.  To  each 
of  the  worts  thus  obtained  5,000  measured  grains  of  the 
original  water  were  added  before  boiling,  thus  making: 
up  a  volume  of  21,000  grains. 

The  draffs  left  on  the  cloth  filters  were  washed  with  hot 
water  until  all  the  soluble  matters  were  removed,  the 
filtrates  were  thrown  away,  and  the  washed  and  drained 
draffs  were  dried  and  weighed. 

The  entire  time  occupied  in  the  mashing  process  from 
the  first  introduction  of  the  grist  to  the  filtration,  was  an 
hour  and  a  half,  except  in  two  cases — viz.,  Xos.  5  and  9 — 
carbonate  of  magnesia  and  carbonate  of  soda  respectively. 
When,  owing  to  the  liquors,  both  showing  the  starch 
reaction  with  iodine,  the  time  was  extended  to  two  hours. 

In  the  case  of  the  carbonate  of  magnesia  it  is  well  to  note 
that  before  the  expiry  of  two  hours  the  starch  reaction  had 
ceased,  but  the  carbonate  of  soda  experiment  gave  the 
reaction  to  the  last.  Both  experiments  filtered  badly,  and 
the  liquors  came  through  muddy  and  thick. 

The  worts  were  now  simultaneously  boiled  for  1^  hours 
with  100  grains  of  hops  each,  and  then  rapidly  filtered 
through  cloth  bags,  as  before,  the  liquors  being  returned 
to  the  filters  till  clear  and  bright. 

The  spent  hops  on  the  filters  were  washed  with  boiling 
distilled  water,  and  the  washings  were  added  to  the  boiled 
wort  until  the  latter  occupied  a  volume  of  16,000  grains. 

The  hops  were  further  washed  to  remove  all  soluble 
matters,  they  were  then  drained  and  dried. 

The  gravities  and  the  temperatures  were  now  taken,  and 
500  measured  grains  were  removed  from  each  of  the  boiled 
worts  and  placed   in  sterilised  test-tubes  for  preservation. 
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The  fermentation*  were  all  commenced  on  the  name 
days  that  the  mannings  and  boilings  were  undertaken. 
Flasks    hoi  ml  20,000    grains   were  employed  for 

ilu-  purpose;  ihej  were   provided  with  india-rubber  corks, 

through   which   pnssed   a    Fnhreuheil    ther netcr  and  u 

safety  tut"'  for  the  escape  of  H irbonic  anhydride. 

ill.-  Basks  were  all  placed  in  a  shalloti  tin  tray,  which 
tnincd  about  ■_'  inches  of  water —and  the  temperature  was 
maintained  by  an  Argand  lamp  kept  ;it  a  distance  ol  -  feel 
from  the  tray. 

Steven  of  the  fermentations  occupied  '.'  days,  ami  two 
of  them  8  days. 

Full  details  as  to  the  quantity  of  malt,  hops,  aud  yeast 
employed,  as  well  as  to  the  originnl  gravities  ami  temper- 
atures, and  rates  of  alternation,  are  to  be  found  in  the 
ption  of  each  experiment  which  follows. 

■J7  February   1894. 

No.    I-  —  DtSTILLSD    W.vTKK. 

fTemperature     1 15°    F., 
10  '  "rams  (S  lb.)  Scotch  malt  |       gradually  increased  to 
i       I. u    F. 
26,030       „      distilled  water  [Duration     of     mashing 

It  hours. 
Specific  gra\i*v  of  wort  from  above  at  CO1  F. — 1,060. 
Volume   of   wort.  it'.. linn   grains,   to   which  were  added 
S.000  grains  uf  distilled  water,  boiled   for   \\  hours  with 
100  grains   E.  Kent   hops,  filtered  ami  made  up  to  16,000 
grains  with  distilled  water  at  60   F. — 500  grains  sterilised. 
15,500  grains  fermented  with  150  grains  wast. 


Date. 

•:r  Feb. 

1  Mar. 

a    .. 
•    .. 

5     .. 


Temperature. 


Specific         Pall  in 
Gravity.        Gravity. 


48   r. 

1057-5 

Alter 

is  hours, 48 

1057-0 

0-5 

21       .. 

58° 

II 5  i  0 

7-0 

,. 

84 

56° 

104  1  ii 

7-0 

,. 

21       .. 

6,° 

1035-0 

8-0 

.. 

2*      .. 

61° 

1027-0 

8-0 

.. 

21      „ 

67° 

1020  0 

70 

21      .. 

-,:- 

10150 

50 

•• 

21       .. 

72^ 

10130 

20 

..     2f      ..     73 
anted  from  yeast ) 

1012-0 

i-o 

45  "5 

W  .   _;.t  of  spent  hops  (dry)-'O  grains. 


Analysis  of  Beer. 


Per  Cent. 


Grains  per 

Gallon. 


Alcohol 

Total  solids  (extract) 

Nitrogen 

Ash 

Lime 

Phosphoric  acid 

Acidity    calculated     to     lactic    acid 

"•'-u 
Specific  gravity  to  60'  F 


157 

5-16 

0-09S 

0-2C3 

0007 

irl2J 

o-is 

li'12's 


3.012 


27th  February  1894. 

So.  II- — Carbonate  of  Lime   Water. 
:.!'  grains  CaC03  to  gallon  dissolved  in  CO; 

["Temperature     143      1'  . 
6.000  grains  (i  lb.)  Scotch  malt    |      gradually  increased  to 

•^       157°  F.  Much  frothing. 
26,000       .,      of  above  water  |  Duration    of    mash.    1| 

l_  hours.  Extremefrothing. 


ific  grnt  ity  of  w..rt  froi      ' 

V  "Iili |     v.,  ,,i      u;  hich    ».  re     add.  .1 

hour,    with 

100  grains  i:    Kent   hops,  filtered  and   made   up  to   16,000 
grains  with  distilled  watci  at  60    F. — 500  orrain 
15,500  grains  fermented  n  ith  l 


D 

Temperature. 

■ 

i-    l. 

2s     .. 

18  hours  is 

i   I. 

1  Mar. 

..      21       ,. 

li.f  n 

2     .. 

..    2t    .,    ce 

3     ,. 

..      21       „      58 

1     .. 

,.      21      ..      01° 

1024  ii 

.;i. 

5     .. 

..     24      „     B7 

1018'0 

i;  ii 

R     .. 

..      21      .,      71' 

Intro 

g-0 

21 
21 


:: 


■I  from  VI  SSt ) 


1010-0 

1000-0 


•J-,, 

I'll 


I?-.-. 


Weight  of  spent  ho]  :  grains 


Analysis  of  Bi  i  r. 


I 

Total  solids  (extract) 

Nitrogen  

Ash 

Lime 

Phosphoric  aeid 

Acidity  calculated  to  lactic  mil. 

Silica 

Specific  gravity  to  60°  F 


4  2.1 
,0-084 
0-19 
0013 

0141 


firai 
Gallon. 


27th  February  1894. 

No.  III. — Chloride  of  Calcium  Water. 

(50  grains  CaCl;  to  gallon.) 

("Temperature    '.  45'    F  , 
6,000  grains  (S  lb.)  Scotch  malt         gradually  increased  to 

-J       i:,7"  F.  " 
26,000  grains  of  above  water  I    Duration  of    mash,   1  \ 

[       hours. 

Specific  gravity  of  wort  from  above  at  GO    F.,  1058. 

Volume  of  wort  16.000  grains,  to  which  were  added 
5,000  grains  of  original  water,  boiled  for  lj  hairs  with 
100  grains  F.  Kent  hops,  filtered  rnd  made  up  to  16,imio 
grains  with  distilled  water  at  60°  F. — 500  grains  sterilised. 

15,500  grains  fermented  with  150  grains  yeast. 


Date. 


Temperature. 


Specific  Kail  in 

Gravity.        Gravity. 


2S    „ 

1  Mar. 

2  „ 

:t    ,. 
4    „ 


is    F. 
After  18  hours     ■ 

..       21       ..       53' 

..       21       ..       of.3 
(very  bright.) 

..       21 

67a 

71 


■:  1     .. 
(1  right.) 

■j  1 

2 1      .. 


21  72° 

(bright, decanted  fr.. 


■ 
1115; 

1013 

lots 
1016 
1016 


1 

1 

12 


Weight  of  spent  ho;  graint. 


i 
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[April  30,1394. 


Aii:.l-.  Percent. 

I " 

4  02 

Total  solids    extract]  6-10  4270 

-  ii tcioi 

"iir 

Lime 0(121 

Phosphoric  acid O'lM 

fc  Acidity  as  lactio  acid 0"162 



-::l 

lc  gravity  at  60    F IOIO'o 

■27th  February  1S94. 

No.   IV.    SlLPHATE    OF    LlMi;    (GYPSUM)    WATER. 

(50  grains  CaSO^  to  gallon.) 

(Temperature     145°      V. 
S,000  grains  ('}  lb.)  Scotch  malt  I       gradually  increased  to 

-!       157"  F." 
26,000     „       of  above  water  Duration       of        mash, 

(_      1|  hours. 
Specific  gravity  of  wort  from  above  at  60°  F.,  1059-5. 
Volume    of   wort    16,000   grains,   to    which    were  added 
5,000   grains  of  original  water,   boiled  for   lj  hours  with 
100  grains   E.  Kent  hops,  filtered  and  made  up  to   16,000 
grains  with  distilled  water  at  60'  F. — 500  grains  sterilised. 
15,500  grains  fermented  with  150  grains  yeast. 


Date. 


Temperature. 


Specific 

Gravity. 


Fall  in 
Gravity. 


27  Feb. 

38    „ 

1  Mar. 

2    „ 

3    ,. 

4     , 

•5    „ 

«     ,. 

43° 

F. 

AfterlS  hours,  43° 

.. 

24 

„      53° 

„ 

24 

„      56' 

,. 

21 

„       59' 

•. 

24 

„      01= 

•• 

2  4 
(el 
2  4 

..       '.7 
ar.) 
„      71° 

,, 

24 

..      71° 

24 


72" 


decanted  from  yeast.) 


1059 
l".-,:i 
1053 
1017 
10S9 
1029 
1022 
1IU7 

ion 

1012 


10 
7 
5 
3 


W<  i-'ht  of  spent  hops  (dry)  —70  grains. 


Analyse 


Per  Cent. 


is  per 
Gallon. 


3503-5 


Alcohol 4-88 

Total  •                        i     .-,ii  .-, 

Nitrogen  0112 

Ash 0*283 

Lime 0'018 

Phosphoric  ac.d 0'107 

Acidity  as  lactic  acil 0*162 

Silica 0"007 

Specific  gravity  at  60    F 1011:1 


6,000  grains  (£  lb.)  Scotch  malt 
26,000      „       of  above  water 


•J7th  February  1894. 

No.  V. — Carbonate  of  Magnesia  Water. 
(50  grains  MgC03  to  gallon  dissolved  in  COo) 

f  Temperature  from   145° 
F. gradually  increased 
to  157°  F.     Diastatic 
action  very  slow. 
Extreme  frothing. 

Duration     of     mash, 

(_      145  hours. 

Specific  gravity  of  wort  from  above  at  60°  F.,  1060  ■  5. 

Volume  of  wort  15,500  grains,  to  which  were  added 
5,000  grains  of  origiual  water,  boiled  for  1J  hours  with 
100  grains  E.  Kent  hops,  filtered  very  badly  and  very 
muddy. 

Total  filtrate  5,500  grains.— 500  graius  sterilised. 

5,000  grains  fermented  with  50  grains  yeast. 


Date. 

Temperature. 

Specific 
Giavity. 

Fall  iu 
Gravity. 

27  Fel). 

48°  F. 

1065 

28    „ 

After  IS  hours,  43° 

10S4 

1 

1  March 

„      24      „      5?." 

1080 

4 

2 

„      24      „      55= 

1047 

13 

3    „ 

„      24      „      5S° 

1036 

11 

4    „ 

„      2  4      ,.       59° 

1028 

3 

5    „ 

,.      24      „      66° 

1022 

6 

6    „ 

„      24      ..      70 

1021 

1 

7    ,. 

„       24       „      0S° 

1021 

0 

8     „ 

24       „       70° 
(decanted  from  yeast). 

Weight  of  spe 

1021 
it  hops  (dry 

0 

44 

— 68  grains. 

Analysis  of  Beer. 


Per  Cent. 


Grains  jier 
Gallon. 


Alcohol 

Total  solids  (extract) 

Nitrogen 

Ash 

Lime 

Phosphoric  acid 

Acidity  as  lactic  acid 

Silica 

Magnesia 

Specific  gravity  at  00J  F. 


4-14 

T '  4-4 

Not  estimated 
0-273 
None 
O'loi 
0-054 
0-012 
0-025 

Not 

determined. 


5208 


27th  February  1894. 

No.  VI. — Chloride  of  Magnesium  Water. 
(50  grains  AlgCl2  to  j'allon.) 

'Temperature  from   145° 
6,000  grains  (?  lb.)  Scotch  malt  F.  gradually  raised  to 

•       to  157°  F. 
26,000      „      of  above  water     -       Duration    of    mash,    1\ 

hours. 
Specific  gravity  of  wort  from  above  at  60"  F.,  1,060. 
Volume  of  wort,    16,000   grains,   to   which   were  added 
5,000    grains    of  original  water,  boiled  for   lj   hours  with 
100  grains  E.  Kent   hops,    filtered  and  made  up   to  16,000 
grains  with  distilled  water  at   60"  F.     500  grains  sterilised. 
15,000  grains  fermented  with  150  grains  yeast. 
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37] 


D 

n 

2  .. 

3  .. 

*  : 

s 

6  „ 

;  .. 

8  ,. 


Temperature. 


Pall  in 
Gravity. 


i-    I. 
After  is  hoe 

..      21      ..      M' 


21 

2 1  .. 

U  .. 
(clear). 

•-'  i  .. 

24  .. 

21  .. 


58° 

70' 
70 


1013 
I0S3 

1013 

1019 
1012 


1 
12 
10 

10 
5 
2 

4 
0 


I'. 


Weight  of  spent  hops  (drj  i    71  grains. 


Analysis  of  Beer. 


r.-r  Gent        Grains  per 
Gal 


Alcohol 

Total  - 

Nitrogen 



Lime 

Phosphoric  acid 

tcticacid 

Silica 

afagnesia 

lit-  gravity  St  80     F. 


I'M 



n-aa 

tfone 

iv  lilt 

o-i+t 

0"062 

1012  7 


,584 


27th  February  1894. 

SO.   \  11. — St  LPHATE    OB    MnAl'-Iv    W.VTKK. 

(50  grains  MgS04  to  gallon.) 

'Temperature    145°    F. 
9 grains  (j  lb.)  Scotch  mult 


26,0011 


of  above  water 


gradually    raised     to 
157     1'.  ' 
Duration    <•!"    mash,  li 
hours. 


Specific  gravity  of  wort  from  above  at  GO"  F.,  1060. 

Volume  of  wort  16,000  grains,  to  which  were  added 
5,000  grains  of  original  water,  boiled  for  lj  hours  with 
loo  grains  E.  Kenl  hi  ps,  filtered  and  made  up  to  16,000 
grains  with  distilled  water  at  60"  F.      500  grains  sterilised. 

15,500  grains  fermented  with  150  grains  yeast. 


Date. 

I 
28    .. 
IMar. 

■■i  ,. 

4  „ 

5  „ 

6  „ 

7  „ 
S  „ 


1         nature. 


Specific 
Gravity. 


Fall  in 
Gravity. 


After  I  ■ 
,.      21      .,      5S° 


21 


(brisk  fermentation). 


21 
21 
21 
2* 
2t 

•:t 


59° 
60° 

70» 
70° 

71' 


loss 
1038 
10S3 
1044 

1(33 
1025 
1U21 
1019 
1017 
1016 


0 
3 

11 


Analyiii 


Alcohol 

I 

t   

Ash 

I        



Phosphoric  acid 

U  ilitj  us  lactic  aeii!  .... 

Silica 

o  gravity  at  60 


P 

0-101 

nil:; 

o-oot 

1HI7  3 


Gallon. 


28th  February  L894. 

No.  VIII.    Chloeidi   oi    S uw  (Common  Sm.t) 

W  ITER. 

(50  grains  NaCI  to  gallon.) 

r  Temperature     115      I-'., 
gradually     raised     to 
!■'.  " 
26,000      „      of  above  water  |  Duration        of       masb, 

(__     1 J  hour-. 

itic  gravity  of  wort  from  above  at  60    1  ■"..  1,058. 

Volume  of  wort,   16,000  grains,  were   added 

5,000  grains  of  original   wati  for  1|  hours  with  100 

grains  E.  Kent  hops,  filtered  and  made  up  to  16,000  grains 
with  distilled  water  at  60    I'.     50  '  grains  sterilised. 

15,500  grains  fermented  with  150  grains  yeast, 


Date. 


Temperature. 


- 


Fall  in 
Gravity. 


■J-   1  .  B. 

5!    1. 

.. 

1  Mar. 

After  IS 

1113; 

» 

2 

..    24      ..      IS' 

1046 

1ft 

8    » 

,.     21       ..          '     " 

1037 

9 

4    .. 

„     21       „       CO 

11 

3     ,, 
6    „ 

..    21             67' 

Icli  a 
„    2 1  hours,  71 

1021 
1018 

s 

3 

7    „ 

24 

1018 

0 

S    „ 

..     21       ..       74° 

(clear). 

1018 

0 

38 

v.      ist  of  spe 

1—70  grains. 

Analysis  i  II     . 


Per  Cent. 


Grains  per 
Gallon. 


Weight  oi  spent  hops  ( dry )  — i>s  grains. 


Alcohol 

Total  solids  (extract)  ... 

Nitrogen 

Ash 

Lime 

Magnesia   

Ph  spheric  acid 

Acidity  as  lactic  acid  . . . 

Silica 

Specific  gravity  at  60'  F. 


S-S4 

IV15 

o-io 

' 
059 

1018-4 


4,303 


r  2 
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27th  February  1894 

No.  IX.— Cakbo-satk  oi   Soda  Water. 

(."it)  grains  NasC03  to  gallon.) 

(Temperature     145°    ]■'., 
6  000  grains  ('.;  lb.)  Scotch  malt        gradually     raised     to 

•I      157°  V.  ' 
26,000      „      of  above  water  !  Duration       of       mash, 

[_     2  hours. 

Diastatic  action  nut  complete  when  filtered. 

Specitie  gravity  of  wort  from  above  at  601  F. — 1,062. 

Filtered  badly.  Volume  of  wort.  10,0  0  grains,  to  which 
were  added  3,100  of  original  water,  boiled  for  1}  hours 
with  66  grains  E.  Kent  hops,  filtered  and  made  up  to 
10,000  grains  with  distilled  water  at  60'  F.  500  grains 
sterilised. 

95,000  grains  fermented  with  100  grains  ye-".st. 


Date. 


Temperature. 


Specific  Fall  in 

Gravity.        Gravity. 


Pate. 


Temperature. 


Specific 
Gravity. 


Fall  in 

Gravity. 


27  Feb. 

48° 

F. 

10540 

is    .. 

After  IS  hours,  |s 

10.-.2-5 

1-.- 

1  Mir. 

.. 

24 

„      53° 

1048-0 

45 

2 

,. 

24 

„       5u' 

1H3.VII 

13-0 

3    „ 

„ 

24 

„      5U° 

102  ;-o 

120 

4     „ 

„ 

24 

..       lil'o7 

1019'0 

4  0 

5    ,. 

,. 

21 

..      OS" 

11117-0 

20 

J I 

,.      7-° 

1 016*0 

l'O 

7     .. 

2t 

72 

1H15  M 

l-o 

8    ., 

21 

„      731 

1015  0 

o-o 

Weight  of  spent  hops  (dryl 
from  1<K»  grai 

-4S  grains  = 
ns  hops. 

V.'-O 

72"7  grains 

Analysis  of  Beer. 


Per  Cent. 


Grains  per 
Gallon. 


27  Feb. 

2s    ., 

1  Mar. 

2  .. 

3  „ 

4  „ 

5  „ 
C  „ 
7    .. 


is    F. 

After  is  hours,  48' 


Alcohol 

Total  solids  (extract)  . . . 

Nitrogen 

Ash  

Lime 

Magnesia 

Phosphoric  acid 

A<  ility  as  lactic  aeid 

Silica 

Specific  gravity  at  00°  F. 


373 

5-72 

0-007 

0-285 


0  003 

0-072 

n-nir.i 


4,1  'Of 


Not 
determined. 


27th  February  1894. 

No.  10. — Nitrate  of  Potash  Watek. 

(50  grs.  KNO,  to  gallon.) 

.  „„„  c.     .  .        ,^  ("Temperature  from  145°  F., 

6,000  grams  Scotch  malt         J       pr£,,uall>.       nii^,,        ,0 

26,000     „     of  above  water 


157°  F. 

Duration  of  mash,  1  \  hours. 

Specific  gravity  of  wort  from  above  at.  60°  F. — 1058. 

Volume  of  wort  16.000  grains,  to  which  were  added 
5,000  grains  of  original  water,  boiled  for  i~  hours  with 
100  grains  E.  Kent  hops,  filtered  and  made  up  to  16,000 
grains  with  distilled  water  at  60°  F. — 500  grains  sterilised. 

15,500  grains  fermented  with  150  grains  yeast. 


2t  ., 

24  „ 

2 1  ,. 

21  .. 
(clear). 

21 

21  „ 

21  .. 

21  „ 


53' 
50' 
50° 
60° 
G6' 
69° 

go° 
70° 


1052 
1051 

1047 
103S 
1027 
1023 
1020 
1019 
1019 
1019 


1 

4 
11 

4 
3 

1 

0 

0 


31 


"Weight  of  spent  hops  (dry)— 72  grains. 


Analysis  of  L\'er. 


Per  Cent. 


Grains  per 
Gallon. 


Alcohol 

Total  solids  (extract). 

Nitrogen 

\sh 


Lime 

Magnesia 

Phosphoric  acid 

Acidity  as  lactic  acid  . . . 

Silica 

Specific  gravity  :it  00c  F. 


3-:g 

0-20 
0-O9 
0-282 


0-11S 
0-144 
0-003 
1010-7 


27th  February  1894. 

No.  XI.1— Imitation  Burton-  Watek. 
(Composition  see  page  368.) 


fTemperature       145°  F., 
oalt   |       gradually    raised     to 


6,000  grains  (5-  lb.)  Scotch  ma 

157   F. 

26,000       „      of  above  water  i  Duration       of       mash, 

L  li  hours. 
Specific  gravity  of  wort  from  above  at  60°  F. — 1,061. 
Volume  of  wort  1 6,000  grains,  to  which  were  added 
5,000  grains  of  original  water,  boiled  for  lj  hours  with 
100  grains  E.  Kent  hops,  filtered  and  made  up  to  16,000 
grains  with  distilled  water  at  60°  F. — 500  grains  sttiilised 
15,500  grains  fermented  with  150  grains  yeast. 


Date. 

Temperature. 

Specilic 
Gra\  ity. 

Fall  in 
Gravity. 

27  Feb. 

is    F, 

10G0 

28    „ 

After  :8  hours,  48' 

10G3 

1  March 

.,       21      „       53° 

1056 

4 

2    „ 

,.       24      „       55° 

104s 

8 

3    „ 

.,      21      „      53" 

1013 

3 

4     „ 

„      24      „      GO' 

1031 

!l 

5    „ 

„       21      „       67° 

1028 

G 

<5    „ 

„      21      „      70° 

1022 

G 

7     „ 

„       24      „      70' 

1018 

4 

8    „ 

„      24      ,.      70° 

Weight  of  spe 

1016 

it  hups  i  ilry 

2 

44 

77  grains.. 
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I 


ia  per 
Gallon. 


Alcohol 

Total  i'i  >  ... 

Nitrogen 

ash 



Hagnesia  

ihoric  acid 

Aridity  as  laotic  acid ... 



- 


i  70 

.via 

O'lii 

0  "i  I 
ivi'j:i 
1015-7 


S0S3 


27th  February   1894. 

No.  XII. — Kkimii -iii.il  Gravitation   Water. 

("Temperature     145     P., 
6,000  grains  (f  lb.)  Scotch  malt         gradually     raised     io 

■I       157    P. 
26,000      „      of  above  water  I  Duration    of    mash,    1 '. 

[_     hours. 
Specific  gravity  of  wort  from  above  at  60   F. — 1060. 
Volume  of  won.   16,000   grains,   to   which  were   added 
5,000  grains   of  original  water,  boiled  for    1|    hours  with 
100  grains  E.  Kent  hops,  filtered  and  made  np   to   16,000 
grains  with  distilled  water  at   60    F. — 500  grains  sterilised. 
15,500  grains  fermented  with  150  grains  yeas'. 


Date. 

Teinper.ru 

Specific 
Gravity. 

Fall  in 
Gravity. 

27  Feb. 

4s    |\ 

1001 

28      .. 

After  IS  hours  43" 

1052 

2 

1  Mar. 

..      24      .. 

1046 

6 

a    .. 

,.     21      ,. 

56° 

1037 

8 

:i      .. 

..     24      ., 

53= 

1030 

■ 

1 

..      -J  1      .. 

CI3 

1022 

8 

5 
0      .. 

..     81      .. 
(clear). 

..     - 1     .. 

67° 

71' 

Mis 

l  116 

4 

2 

7 

■24       .. 

72 

11115 

1 

Weight  of  spent  hops  (dry)— 72  grains. 


Analysis  of  Beer. 


Alcohol S"78 

Total  solids  (extract  1 5-67 

a 0"034 

Ash ii  22s 

Lime 

Magnesia 

Phosphoric  acid o-ooi 

Acidity  as  lactic  aeid 0'  144 

Silica 0-003 

Specific  gravity  at  i!ie>  F 1015-9 


Grains  per 
Gallon. 


$,969 


28th  Februt  rj  1894. 

No.  XIII. — Smimui   oi    Potash   W 
(50  grains  1<  >i  i,  t,,  gallon.) 
6,000  grains  (f  lb.)  [  Tcmperatun    145    F.,gradu- 


26, 


..I  shot 


{Tcmpei  itun    145    I    , « 
ally  raised  to  i 
Durati »f  mash.  I]  hi 


Specific  gravity  of  worl  from  above  at  60    I- .  ■-  I  ■ 

le    of   wort,  Hi. nun    grains,  to  which    were  added 
iriginal    water,  boiled  t"i    lj  hoars    with 

100  grains   E.  Kenl   hopt  ind  made  up  to   16,1 

grains  with  distilled  wati  i  -500  grains  sterilised. 

15,500  grains  fermented  with  150  grains  yeast 


Temperature. 


23  Feb. 
1  Mar. 


6  ., 

7  .. 


I 
irs,S3° 

..     21      ..     5G° 

..      21 

.,     2-1      „     81 

..     21      ..     67 
rather  muddy. 

„       21       .,       71 


..      21 
„      21 


- 
Gravity. 

Fall  in 
Gravity. 

loss 

I    r, 

10 

1034 

n 

1026 

8 

1023 

1 

3 

0 

1020 

0 

35 

Weight  of  spent  hops  (dry)— 72  grains. 


Analysis  of  Beer. 


Per  Cent. 


Grains  per 

Gallon. 


Alcohol 

Total  solids  (extract)  — 

Nitrogen 

Ash 

Lime 

Ufagnesia 

Phosphoric  acid 

Acidity  as  he-tic  acid 

Silica 

Specific  grai 


3-73 

7  I  5 ', 

0-310 


0-OB7 

01  11 
tro-n 
10211 


lWs-5 


Let  us  now  consider  some  of  the  points  brought  out 
by  the  experiments,  taking  them  up  in  the  following 
order : — 

1.  Diastatic  action. 

2.  The  colour  and  clearness  of  th;  wort  tillered  from  the 
draff  and  then  boiled  with  hops. 

8.  The  attenuation. 

4.  The  settling  and  clarification  of  the  beers. 

5.  Colour  of  the  beers. 

6.  Analyses  of  the  beers. 

7.  Condition,  flavour,  odour,  and  stability  of  the  beers. 

8.  Weights  of  the  residues. 

1.  The  Diastolic  Action. 
Except  in  the  two  cases  previously  referred  to  (carbonate 
of  magnesia  and  carbonate  of  soda)  the  action  was  core- 
pleted°in  less  than  an  hour:  the  carbonate  of  magnesia 
water,  however,  took  nearly  two  hours,  while  the  mash 
prepared  with  carbonate  of  soda  water  had  to  be  filterel 
incomplete.  It  is  thus  evident  that  the  diastatic  action  is 
impeded  by  both  these  salts,  but  especially  so  by  carbonate 
of  soda. 
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This  is  also  true.but  to  a  much  less  extent,  with  carbonate 
of  lime  water. 

2.  Tiu  Colour  and  Clearness  of  the  Wort  filtered  from 
the  Draff  and  then  boiled  with  Hops. 

All  the  worts,  while  hot,  filtered  clear  and  bright,  except 
those  prepared  with  carbonate  of  magnesia  and  carbonate  of 
soda  waters,  respectiyely,  which  were  both  slow  in  filtering 
and  gave  muddy  filtrates. 

After  boiling  with  the  hops  and  filtering,  specimens  from 
each  of  the  worts  wer.-  sterilised  and  are  in  test  tubes  and  in 
the  small  flasks  on  the  table  for  your  inspection.  Regarding 
their  colour,  after  a  good  deal  of  comparison,  both  by 
reflecte.l  and  transmitted  light,  I  consider  that  the  following 
i-  the  order  of  paleness. 

Xo.   1. — Distilled  water.     The  palest  wort. 

„  13. — Sulphate  of  potash  water. 

„      7. — Sulphate  of  magnesia  water. 

,,     4. — Sulphate  of  lime  water. 

„     6  — Chloride  of  magnesium  water. 

„  12. — Edinburgh  gravitation  water. 

,.    I  1. — Imitation  Burton  water. 

,,   10. — Nitrate  of  potash  water. 

„     3. — Chloride  of  calcium  water. 

„     8. — Chloride  of  sodium  water. 

„     2 Carbonate  of  lime  water. 

„     5. — Carbonate  of  magnesia  water. 

„     9. — Carbonate  of  soda  water,  the  darkest. 

3.  Tht  Attenuation. 

During  the  fermentations,  which  occupied  nine  days, 
except  in  the  beers  prepared  with  chloride  of  sodium  and 
sulphate  of  potash,  which  were  completed  in  eight  days 
the  worts  attenuated  in  the  following  order  : — 


Xo, 


Loss  in 
Gia\  ity. 


6 
1 
5 
11 

2 

7 

9 
12 

8 
13 
10 


Sulphate  of  Hite  water 

Chloride  of  magnesium  water  . 

Distilled  water 

Carbonate  ol  magnesia  water. . 

Burton  water 

Carbonate  of  lime  water 

Sulphate  of  magnesia  water... 

of  calcium  n 
Co 

Edinburgh  water 

Chloride  of  sodium  water 

Sulphab       i         i  water  — 
Nitrate  of  potash  water 


:-    F.     72°  P. 

1.059  to  1,012 

t^    F.      71     F. 
1,038  to  1,012 

is    F.       7  ;:  F. 
L,057'5to  1,012 

is    F.      7"'  F. 
1,063  to  1,021 

■     I  .      1(f  F. 

1.060  to  1,010 

I-    F.       72   F. 
1,051-5  t..  1,009 

is"  F.      71  =F. 
1,058  to  1,016 

(8    F.      72    F. 
1,057  to  1,016 

r      78   F. 
1,054  to  L,fll5 

Is    F.      7'    I 
1,054  to  1,015 

52    F.     71   F. 
1,056  to  1,018 

50    F.     73' P. 
i  055  i,,  [,020 

i-  r.   we. 

L052  to  1,019 


47-0 
46  "0 
45 '5 
■WO 
44-0 
12-5 
42-0 
41-11 
39-0 
39-0 
38-0 


The  beers,  after  fermentation,  were  decanted  from  the 
yeast  into  bottles  and  firmly  corked,  and  were  left  at  res! 
for  two  weeks  lo  deposil  the  floating  yeast  and  clarify. 

4.    the  Settling  and  Clarification  of  the  Beers. 
About  a  fortnight  after   the  beers  were  made   they  were 
examined   to  sec  which  had  cleared  the  most  completely; 
the  following  was  observed  : — 


Beer  made  with — 

No.     1. —  Distilled  water. — Almost  clear. 
„      2. — Carbonate  of  lime  mater. — .Muddy. 
,,      :i. —  Chloride  of  calcium  water. — Fairly  clear. 
,,      4. — Sulphate  of  lime  water. — Very  clear. 
,,       5. — Carbonate    if    magnesia    water.  —  Clear,    but 
very  dark  in  colour, 
ti. — Chloride  of  i.iajnesium  water. — Cloudy. 
„      7. — Sulphate  of  magnesia  water. — ( lloudy. 
,,       8. —  Chloride  of  sodium  water. — Cloudy. 
„    *9. — Carbonate  of  soda    water. — Clear,   but    very- 
dark. 
,,     10.. — Nitrate  of  potash  water. — Slightly  cloudy. 
,,     11. —  Imitation  Burton  water. — Slightly  cloudy. 
,,     12. —  Edinburgh  gravitation  water. — Almost  clear. 
,,    13. — Sulphate  of  potash  water. — Cloudy. 
The  beers  were  allowed  to  settle  a  few  days  longer,  and 
exactly  one  month   from  the  date  of  the  mashing  process 
they  were  syphoned  off   from    the  settling-bottles  to  the  set 
of  8-oz.  buttles   you  see  on  the  table,  aud   which  were  then 
corked  and  sealed. 

5.  Colour  of  the  Beers. 

The  most  coloured  of  all  are — 

No.  5,  carbonate  of  magnesia,  aud  the  next  No.  9r 
carbonate  of  soda  (which  became  cloudy  when  syphoned 
into  the  smaller  bottles).  No.  2,  carbonate  of  lime  is  also 
rather  highly  coloured. 

Probably  the  palest  is  thai  made  with  distilled  water, 
but  the  following  resemble  the  latter  very  closely  :  chloride 
of  calcium,  sulphate  of  magnesia,  anil  chloride  of  mag- 
nesium. 

6.  Analyses  of  the  Beers. 

(a.)  The  Alcohol. — The  percentage  of  alcohol  is  highest 
in  No.  4  (sulphate  of  lime  water). 

The  following  shows  the  specific  gravities  of  the  heeis 
with  the  per  cent,  of  alcohol  in  each,  beginning  at  the 
highest  — 


No. 


Specific  Gravity 

at  G0°  F. 


Alcohol. 


4  Sulphate  of  lime  water 

It     Imitation  Burton  water 

0  Chloride  of  magnesium  water 

1  Distilled  water 

7     Sulphate  of  magnesia  water 

5  Carbonate  of  magnesia  water 

.".     Chloride  of  calcium  water 

-2     Carbonate  of  lime  water 

s     Chloride  of  sodium  water 

12  I  dinburgh  grai  itation  water 

9     i  'arbonate  of  soda  water 

13  Sulphate  of  potash  water 

10     Nitrate  if  potash  water 


1011-9 

PerCent. 
4-88 

1012-7 

4-70 

1012-7 

4 '01 

101 2 -s 

4-57 

1017-5 

4-33 

Notdetennined. 

4-14 

1016-5 

4-02 

1009-5 

3-90 

1018'  I 

3-84 

loi.--:' 

3-78 

Notdeterrnined. 

3-73 

102fl 

3-73 

1019-7 

3-26 

(i.)  The  Extract  or  Total  Solids,  calculated  to  grains 
per   gallon,   varies   from    5,208    grs.   per   gallon   in  No.   5 

(carl ate   of  magnesia)   water  to    2,975  grs.   in    Mo.   13, 

sulphate  of  potash  water. 

(r.)  The  Nitrogens  were  all  determined  by  the  Kjeldahl 
method.  The  highest  results  are  Nos.  1  and  11,  viz., 
gypsum  and  imitation  Burton  waters,  each  of  the  beers 
from  these  waters  contains  (I- 1 12  per  cent,  of  nitrogen,  thus 
establishing  what  has  been  the  general  opinion,  though 
denied  by  certain  authorities,  e.g.,  Southby,  County  Brewers 
Gazette,  1879,  that  gypseous  waters  have  an  appreciable 
effect  on  the  solubility  of  the  nitrogenous  matter  of  malt. 

*  Became  cloudy  on  standing  longer. 


I        l. ism  THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


.;7-" 


iwest  percentage  of  nitrogen  in  any  of  the  be< 

le  from  water  conl  lining  carbonate  of  soda  (  No.  9 1- 


llu  lowest 
that  mad« 

,i  (ii;,t,  ,..-  oggiug  of  the  filters,  there  was 

not  sufficient  beer  produced  from  the  carbonate  •■!  magnesia 
permit  of  tne  nitrogen  being  estimated,  or  of  the 
i\  beiug  taken. 

tempt  whatever  was    mnili    to   determine   in  what 
lition  the   nitrogen  exists   in   the   beers,  that  is,  whal 
prop  irtion  of  the  nitrogen  is  combined,  as   albumenoids, 
peptones,  or   amides,  &c,  the    subject    is  singly 

complicated  one,  and  it  appears  there  is  no  method 

for  ill--  sep  iration  of  these  nitroge is  b  i  li.-s. 

Id.)     The    Phosphoric    Acid    (PjOj) 
percentage  of  phosphoric  acid  »;>*  found  in  the  beer  from 
distilled  water,  where  it  reached  0* 122  per  cent.  i>\  weight, 
tin-  next  was  from  nitrate  <■•  potash  water,  0'  118  per  o 
then  sulphate  of  m  igu<  sia,  0"  l 13  per  cent.,  and  Bulpliate  of 
lime,  II  ■  lo7  per  cent. 

(.-.1  The  Acidity  calculated  /»  Lactic  Acid. — The  least 
acid  of  the  beers  is  No.  5  (carbonate  of  magnesia)  water 
containing  0*054  per  cent,  of  acidity,  the  next  is  No.  9 
(carb  mate  of  soda)  water  0*072  Nos.  7  (sulphate 

of  magnesia)  and  11  (imitation  Burton)  are  both  0*123  per 
cent.;  five  others  contain  acid  equivalent  to  0*144  per  cent, 
lactic  while  the   most  acid  of  all  is  No.  1  distilled  wa 
which  contains  0*18  per  cent. 

7.  Thi'  ( 'audition.  Flavour,  Odour, and  Stability  of  the 
Beers,  and  Effect  of  Waters  generally. 

In  regard  to  the  flavour  and  odoar  I  have  been  much 
assisted  by  practical  brewers.  The  following  is  their 
Opinion  : — 

I.  Distilled  Water. — Gave  a  thin,  soft,  clean-flavour  beer 
chara  iter,  odour  pleas  int. 

•J.  Carbonate  of Litne  Water. — Very  bitter  and  ni-h 
flavour,  odour  heavier  than  1,  harsh  after-flavour. 

:'.  Chloride  of  Calcium  Water. — Full  flavour,  sweet 
pleasant  odour. 

4.  Sulphate  of  Lime  Water. — Clean  tasted  beer. 

.",    ('     :    ■  -.-'    of  Magnesia. — (Not  tasted). 

6.  Chloride  of  Magnesium, — Peculiar,  heavy,  rather 
unpleasant  tl  ivour. 

Sulphate    of    Magnesia.  —  Medicinal    flavour,     btit 
pleasant  smell. 

-      .  —Smell  bad,  taste  tin;  er  very 

turbid. 

9.  Carbonate  of  Soda.— Yet}  worn,  soft  unpleasant 
taste. 

in.     i  Potash. — Heavy   smell,   unpleasant    taste, 

resembles  that  from  common  salt. 

II.  Imitation  Burton.  —  Good,  full  flavoured,  clean- 
tasted  beer. 

12.  Edinburgh  Gravitation  Water. — Thin  unpleasant 
flavour. 

Sulphate  oj  !'•  task  Wall  r. — Only  fairly  good,  has  a  clean 
thin  flavour, 

Of  th*s  stability  of  the  beers  we  are  of  course  not  3  1  n 
a  position  to  offer  acy  opinion. 

The  limit-  of  this  paper  made  it  impossible  to  carry  out 
further  and  fuller  analytical  details  than  have 
attempted.  The  tir;t  intention  was  to  estimate  the  maltose 
and  dextrin,  and  the  other  constituents  both  of  the  unboiled 
and  boiled  worts,  but  to  have  done  so  would  have  taken  us 
far  into  t:  Itience    already 

sufficiently  drawn  upon.     Perhaps  her  member  may 

feel  disposed  to  continue  the  investigations,  and  if  such  can 
be  found  1  would  suggest  besides  the  greater  analytical 
details,  further  trials  should  be  made  with  peaty  waters, 
waters  containing  iron,  and,  lastly,  with  various  combina- 
tions of  salts. 

ts.    The  Weights  of  the  Residues. 

I  regret  to  saj  that  it  cannot  be  affirmed  that  the  wi 
of  the  dried  draffs  contained  in  the  bottles  on  the  table 
strictly  accurate.     Unfortunately  we  were  only    provided 
with  one  set  of  filtering  bags, 'which  were  used  first  for  filter- 
ing the  mash,  and,  after  emptying  out   and  washing,  were 


used  to  iiii,r  from  the  hop-,     it  wot  le  in  the 

limited    time   between   two   nitrations  and    web 

Froci  >ll   going  on  simultancouslj 

porn. .11-   of  tie  washed   draff   adhering  to  the 

which  i  oul  1  li  ivi  tvb  -a  . Ii y  . 

The  weights  of  the  dried  hops,  however,  an 
will  1  i  ihal  both  the  Bulph  ito  of  lime 

the  1  1  irton  water  dissolve  oul  less  ol  til- 

th •  other  n  ifirm- 

ingwlin  is  I  believe,  well   1  y  brewers  generally. 

It   i-  perhaps  right   t u 

experiments  were  first  eon'  ipplicat-on  wus  w 

to  tb    Inland    B  rcuue  Authoritie  for 

permission  to  proceed,  and  that  whenever  the  object  was 
explained,  the  permit,  which   (have  here,  was    tourteously 

sellt     111,-. 

In  conclusion,  I  have  to  thank  Messrs.  Jeffrey   and   Co., 
liuburgh,  for  kindly  supplying  the  raw  mater: 
and  for  their  assistance  generally,  in  the  conduct  of  the 
experiments;  also  to   oar  assistant    Mr.   (I.   II.  Gemroeli, 

F.I  S.,  for  his  useful  and  ready  help;  and  finally  to  the 
Council  of  Hi-  University  of  Edinburgh,  for  kindly  lending 
the  chemical  class  room  for  this  meeting  of  the  S  iciety. 


«=«e*r*Ce*ee*»*-- 


A  USEF1  I.  ELECTRIC  FURNACE  FOR 
I  \i:-  IRATORY   WORK. 

EXHIBITED    BY    3.    I'..    W   w.MW,    i..-.\,    1.1; 

The  small  mo-lei   furnace  place  1   before   you   is  lik 

oi  much  use  t  i  chemists  who  have  tb  current 

at  hand,  and  who  are   making  investigations  which   n 
very  high  temperatures.     1  may  say  that  my  experience  of 
the  little  furnace  is  somewhat   limited,  still   I    have  worked 
it  satisfactorily  several  times.     ]  nave  observed  that  there  is 
a  tendency  in  the  outer  casing  (  bra-- )  to  become  overheated, 
to   the  injury  of  the  adjusting    screws.     These  difficulties 
might  he  due  to  higher  currents  than  the  carbon  ele 
were    suited    to,    or    to  my    want  of  skill   in    b 
apparatus. 

1)1-.    I  s-IOX. 

The  Chairman  in  inviting  discussion,  said  Mr.  Readman 
had  given  assurance  that  hi- paper  would  he  commented 
upon. 

Mr.  Ford    said  that  Dr.    Headman  confirmed  the  gi 
opinion  regarding  the  effect  of  sulphate  of  lime. 

Mr.  G.  Beilbi    asked  if   Mr.   Readman  conl  1  tell  th:-m 
whether    the    small    seal-    laboratory    exp 
corroborated  by  large  scale  workin 

Mr.  Ford  referring  to  Mr.  Beilby's  remarks.  >:i\,\  l,c  had 
never  found  it  possible  to  get  a  good  tasting  beer  in  the 
laboratory.  The  beer  as  a  rule  retained  a  yeasty  flavour, 
and  the  clarification  was  always  rather  imperfect.  The 
stability  of  beer  depended  greatly  upon  the  parity  of 
the  yeast. 

Dr.  Marshall  said  it  was  ditficalt  to  judge  from  Dr. 
Headman's  experiments  what  the  actual  results  jn  brewing 
would  be,  because,  in  nearly  every  case,  Dr.  Readman  used 
solutions  of  -ingle  salt-.  Calcium  in  combination  with 
different  acid  ra  widely  different    results,  while 

similar  acid  radicles  in  combination  with  different  1 
produced  very  different  reactions,  e.g.,  chloride  of  calcium 
and  chloride"  of  soda  had  different  actions.  A  mixture  of 
salts  would  have  given  a  better  idea  of  the  actual  results  in 
brewing.  Two  salts  of  one  metal  ha. 1.  a-  thej  knew,  a 
different  action  to  that  of  corresponding  salts 
metals.     Take  the  case  of  sulphate  of 

of  calcium,  how   would  they  behi  not  know 

that  yet.     These  experiments  Pr.  Readman  had  given  « 
merely  preliminary.     The  chief  interest  would  be  when  the 
dissolved   salts   we'e   mixed  in  definite  quantit  es.     In  such 
a  case  the  would  deal  with  results   similar  to   those   which 
were  obtained  in  brewing. 
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Dr.  Falconer  King  asked  whether  the  various  salts 
-  solvents  upon  the  matter  of  the  raw  material,  or  if 
they  aeteil  principally  by  influencing  the  cheniieal  changes 
wbieh  t>.ok  place  afterwards.  They  knew,  of  course,  that 
distillers  wanted  as  soft  a  water  as  possible,  while  on  the 
other  hand,  brewers  wanted  a  hard  water.  He  wished  to 
know  if  sulphate  of  lime  acted  merely  as  a  limited  solvent. 
or  whether  its  action  was  due  to  induced  chemical  change*. 
I>r.  Headman  had  told  them  that  soft  water,  e.g.,  water 
containing  carbonate  of  soda,  was  not  a  water  from  which 
good  beer  could  be  made.  That  raised  the  question — did 
the  carbonate  of  soda  acted  prejudicially  by  its  extractive 
powers  ? 

Mr.  Stanford  (President  of  the  Society)  said  the 
experiments  had  shown  that  with  distilled  water  the  palest 
colour  was  obtained.  Was  it  not  generally  understood  that 
the  use  of  lime  salts  produced  a  paler  colour?  He  under 
stood  that  carbonate  of  soda  produced  a  dark  solution,  and 
he  enquired  whether  the  carbonate  of  soda  did  not  produce 
any  marked  effect  upon  the  fermentation  on  account  of  its 
solvent  action. 

Mr.  Petbr  Boa  considered  that  one  special  salt  was  the 
chief  factor  in  a  water  used  for  brewing.  Apparently 
Dr.  Readman's  experiments  showed  that  sulphate  of  lime 
was  the  salt  of  most  value.  As  he  apprehended  the  Burton 
water  contained  a  large  quantity  of  calcium  sulphate.  He 
should  expect  that  with  carbonate  of  soda  water  a  larger 
quantity  of  extractive  matter  would  be  taken  out  of  the 
malt  than  with  any  of  the  others,  and  probably  a  similar 
result  would  be  obtained,  though  only  to  a  smaller  extent, 
with  carbonate  of  magnesium.  It  seemed  that  the  nitrate  of 
potash  water  had  given  the  least  percentage  of  alcohol. 
That  was  wbat  he  would  naturally  expect.  The  antiseptic 
action  of  nitrate  of  potash  would  retard  the  action  of  the 
yeast  to  a  greater  degree  than  would  any  of  the  other  salts. 
When  extracting  such  a  substance  as  malt,  water  containing 
any  dissolved  salt  invariably  had  a  tendency  to  darken  the 
resulting  product. 

Dr.  John  Clark  said  that  as  a  preliminary  to  further 
investigation,  the  best  method  was  to  experiment  as 
Dr.  Tieadmau  had  done  ;  to  examine  individually  the 
different  effects  of  various  salts.  The  better  to  grasp  the 
effect  of  these  individual  sails,  Dr.  Readman  had  exaggerated 
the  quantities  that  would  naturally  occur  in  water.  They 
could  not  judge  of  the  taste  of  beer  when  it  was  made  on 
SO  -mall  a  scale  for  various  reasons,  more  especially  on 
account  of  the  yeast.  One  could  not  expect  to  get  such 
good  results  in  small  quantities  as  in  large,  e.g.,  in  clarifi- 
cation the  results  varied  greatly.  It  might  be  quite  true 
that  if  one  mixed  various  ingredients  in  different  proportions, 
one  might  have  totally  different  results,  but  the  results  of 
Dr.  Keadman's  various  experiments  were  useful  in  that 
they  showed  what  effects  might  be  expected,  when 
exaggerated  quantities  of  these  different  ingredient  were 
present.  When  Dr.  Keadman  pointed  out  the  influence  of 
exaggerated  quantities,  he  brought  out  interesting  facts; 
facts  which  would  lead  to  investigations  of  the  effect  of 
mixed  -alt-  such  as  approached  more  closely  to  those  found 
in  the  actual  practice  of  brewing. 

Dr.  Readman,  in  replying  to  the  discussion,  explained 
that  he  had  found  the  yeasty  flavour  very  difficult  to  get 
rid  of,  but  in  some  of  the  beers,  especially  where  sulphate 
of  lime  was  present,  and  where  imitation  Burton  water  was 
i ,  tli.  yeasty  flavour  practically  disappeared.  It  was 
very  difficult  to  carry  out  small  experiments  in  brewing  and 
be,  at  the  same  time,  consistent  with  large  scale  workings, 
but  tin-  results  wen-  at  all  events  suggestive,  and  he  thought 
that  to  a  certain  extent  large  scale  experiments  would  bear 
out  the  results  of  the  small  set.  The  experiments  showed 
that  in  the  case  of  sulphate  of  lime  and  the  imitation  Burton 
water,  then-  was  less  extractive  matter  taken  out  of  the 
hops  than  in  any  of  the  others.  It  was  curious  how  much 
more  difficult  carbonate  of  magnesium  water  was  to  work 
than  carbonate  of  soda  water.  It  was  really  not  possible  in 
the  limits  of  one  paper  to  go  beyond  siogle  salts  Mixed 
saline  constituents  he  hoped  might  form  the  subject  of  a 
paper  in  the  future. 
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I.-GENERAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

The  Dcrvaux   Feed-Water    Vurijier.     3.  C.  A.  Simon 
Thomas.     Zeits.  ang.  Chem.  1893,  535—536. 

The  author  refers  to  Dr.  Jones'  paper  on  purifying  feed 
water  (Zeits.  ang.  Chem.  1892,  474 ),  which  gives  preference 
to  those  methods  in  which  the  water  is  treated  before  it  is 
fed  into  the  boiler.  He  agrees  with  this  opinion,  and  states 
that  a  further  objection  to  purifying  the  water  in  the  boiler 
itself  is  that  the  dense  purifying  solution  used  does  not  mix 
readily  with  the  water  in  the  boiler,  and  does  not  therefore 
attain  its  object  at  once.  This  renders  it  impossible  to 
make  trustworthy  tests  to  determine  what  quantity  of 
purifying  solution  is  to  be  added  day  by  day.  He  then 
describes  at  length  his  experiments  with  a  Dervaux  puri- 
fying apparatus  at  the  Muiden  Powder  Factory  (Holland) 
which  led  him  to  form  the  opinion  above  mentioned. 
Working  for  39  days,  according  to  the  instructions  supplied 
by  the  makers  of  the  apparatus,  he  arrived  at  the  enormous 
quantity  of  8*5  kilos,  of  caustic  soda  and  7  5  kilos,  of 
carbonate  of  soda  as  the  amount  required.  On  the  40th 
day  the  tests  showed  that  too  much  had  been  added.  The 
daily  quantity  was  then  gradually  reduced  and  finally 
omitted  altogether.  He  was  surprised  to  find  that  'he 
makers'  tests  continued  to  show,  for  six  days  after  the 
additions  had  entirely  ceased,  that  too  much  purifying 
solution,  and  sufficient  for  nine  days,  had  been  added  daily. 
A  second  trial  was  made,  which  confirmed  the  first.  A 
table  of  results  is  given,  which  shows  that  the  alkalinity 
of  the  water  increased  constantly,  although  the  amount 
of  cleaning  solution  added  had  been  daily  decreased.  The 
author  concludes  by  saying  that  in  view  of  this  experience 
he  does  not  hesitate  to  condemn  the  purifying  of  feed  water 
in  the  boiler  itself. — K.  B.  P. 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8rf. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Header  Lack,  Comptroller  of  tho  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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Silicon  Carbide  {"Carborundum'")  as  an  Abrasive  for 
the  Polishing  Wheel,  j*c.  O.  Mublbauser.  /.cits.  ang. 
Chem.  1883,  637. 

.V<  under  XI  ,  page   102, 


Paranitrophtnol   Sodium  as   Acid  Indicator  in    Testing 
■    Feed    Watei  for   the   Presence  of  Magnesium 
Chloride.     A.Goldberg.     12   Bcr,  d.   naturw.  lie 
■2.  Chemnitz,  1898,  68. 

See  under  XXIII.,  page  119, 


PATENTS. 


An  Improved  Process  for  Separating  Impurities  from 
li  er  Introduced  into  a  Boiler  and  Apparatus  therefor. 
D.  H.  Lyon,  Louden.     Eng.  Pat.  2547,  February  4, 1893. 

I'm.  invention  baa  reference  to  an  improvement  in  the 
means  described  in  Bog.  Pat.  5036  of  1882  for  purifying 
the  feed  water  to  boilers.  In  the  improved  arrangement  a 
thin  Btream  of  water  is  fed  into  the  top  of  tbe  boiler, 
through  a  Bpring  check-valve,  which  stream  is  immediately 
vaporised  bj  the  surrounding  steam,  leaving  the  contained 
impurities  free  to  fall  into  a  lipped  conical  hasin,  placed 
vertically  below  the  valve  and  above  the  water  line.  The 
basin  communicates  with  the  external  atmosphere  by 
means  of  a  branch  pipe  closed  by  a  cock,  so  that  the 
collected  impurities  can  be  blown  out  of  the  boiler  at 
suitable  internals.  —  ]•:.  G.C. 


Improvements  in  Fillers  used  in  the  Manufacture  of 
Alcohols,  Oils,  Greases,  and  other  Matters.  S.  Iscli, 
Cbaux-de-Fonds,  Switzerland.  Eng.  Pat.  2896,  Feb- 
ruary 9,  1893. 

Tun  tilter  described  contains  a  chamber  having  within  it 
a  thick  layer  of  a  special  filtering  medium,  which  lies 
between  two  perforated  plates,  with  a  layer  of  asbestos  on 
its  upper  side.  The  liquid  to  be  filtered  is  passed  upwards 
under  pressure  through  the  filtering  medium,  suitable  cocks 
being  provided.  The  layer  of  filtering  medium  can  be 
compressed  by  means  .if  a  pressure  screw.  The  medium 
consists  of  ligneous  material,  which  is  impregnated  with  a 
concentrated  solution  of  magnesium  sulphate  or  chloride, 
and  tben  mixed  with  an  amount  of  alkali  equivalent  to  the 
magnesium  salt  used.  The  intimate  mixture  is  dried  and 
carbonised  at  a  white  heat  and  is  introduced  into  the 
apparatus  in  a  moist  state. — J.  G.  W. 


Improvements  in  Apparatus  applicable  for  Evaporating 
Liquids  or  Saccharine  Solutions.  .1.  A.  Morrell  and  .1. 
Fromherz,  both  of  New  Orleans,  U.S.A.  Eng.  Pat.  3170, 
February  13,  1893. 

Tuk  apparatus  consists  of  a  metal  shell  provided  with  tubes 
arranged  longitudinally  between  two  transverse  diaphragms  ; 
these  tubes  have  central  cores,  so  that  the  liquid  passing 
through  the  tubes  assumes  an  annular  form,  thus  placing 
the  liquid  or  saccharine  solution  near  the  outer  periphery  of 
the  pipe  to  facilitate  evaporation.  The  shell  is  provided 
with  ports  for  the  admission  of  steam  and  the  liquid  is  rirst 
led  through  a  worm  heated  by  exhaust  steam,  to  bring  it  up 
to  a  suitable  temperature ;  it  is  then  forced  through  the 
evaporating  tubes  of  the  shell,  where  it  meets  wi'h  a  stream 
of  nitrogenous  vapour,  surcharged  with  electricity.  This 
combined  action  facilitates  evaporation,  and  the  resulting 
vapour  is  led  off  in  any  suitable  direction.  The  electrified 
nitrogenous  vapour  is  produced  by  passing  air  through  a 
red  hot  chamber  containing  scrap  copper,  and  then  forcing 
the  vapour  through  an  iron  pipe  containing  a  copper  coil 
through  which  a  current  is  flowing. — E.  G.  C. 


Improvements  in    Ipparatus  for  Dyeing  and  Washing  I 
in  the  Hani      .1.    Uhi  ho  les,   jun.,   and    \.    B. 

Perkins,   Bradford,   York*.     Eng    Pat.   5291,  March   II, 
1893. 

See  under  VI.,  page  390. 


Improved  Apparatus  for  Filtering  and  Purifging  Water. 
E.  Winkler,  Vienna,  Austria.  Eng.  Pat  5619,  March  15, 
1893. 

The  patent  applies  to  apparatus  containing  sand,  for  the 
nitration  of  impure  water.  Preferably,  two  vessels  are 
employed,  of  similar  construction,  and  the  improvenn 
are  principally  involved  in  the  arrangement  of  pipes  and 
\al\-es  for  regulating  and  changing  the  flow  of  the  « 
through  the  vessels,  as  well  a~  for  the  injection  of  chemical 
reagents. — B. 


Plates  for    Oil-  and  other    Presses      w.   c.   Leechman, 

Colombo,  Ceylon.     Eng.  Pa  ril  6, 1893. 

Tin-:  invention  has  reft  n  ao   to  improvements  in  the  pi 
for  oil  pres-i  *  described  in   Eng.    Pat.  9526  of  1890  (this 
Journal,  1891,  708),  in  which  u  compound  plate  was  formed 
consisting  of  a  thick   plate  with   comparatively  large   holes, 
overlaid  by  a  thin  plate  with  vet  -y  fine  :  with 

those  below.  The  construction  is  now  simplified  by  making 
the  two  plates  in  one  piece,  and  by 'drilling  or  punching 
holes  neatly  through  the  plate,  and  afterwards  piercing  fine 
holes  through  the  diaphragm  pieces  remaining. — E.  G.  C. 


Improvement  in  Apparatus  for  Filtering  Liquids  or  for 
Separating  Liquids  from,  ,<r  Drying,  Crystallised  <>r 
other  Granular  Mailers.  J.  Drummond,  Govan,  N.B. 
Eng.  Pat.  7525,  April  13,  1893. 

In  this  invention  a  rotary  disc  or  table  is  provided,  with  a 
number  of  cavities  disposed  around  the  common  centre,  and 
sliding  over  a  fixed  bottom  plate.  The  cavities  pass  succes- 
sively under  the  mouth  of  a  hopper,  where  they  are  tilled, 
thence  under  the  mouth  of  a  pipe  in  communication  with  a 
reservoir  of  compressed  air,  at  the  same  time  that  the 
hottom  plate  at  that  place  exposes  a  perforated  surface, 
allowing  the  liquid  to  he  driven  through.  As  the  motion  of 
the  table  continues  the  dry  granulated  nutter  is  either 
allowed  to  escape  through  an  open  portion  of  the  bottom 
plate,  or  it  may  be  retained  for  further  treatment.  The 
movement  of  the  table  is  intermittent,  and  the  same  firs'. 
motion  shaft  also  regulates  the  tap  for  the  admission  of 
compressed  air,  steam,  or  liquid. — I*. 


Improvements  in  Dyeing  Apparatus.      E.  Gcssler, 
Mct/.iugen,  Germany.     Eng.  Pat.  7841,  April  18,  1893. 

See  under  VI.,  page  390. 


Improvements  in  Pumps  for  Pumping  or  Compressing  Gases 
or  Vapours.  T.  R.  Murray,  Glasgow.  Eng.  Pat.  7912, 
April  19,  1893. 

The  object  of  the   invention    is  to  reduce  the  clcarane. 
the   end  of    cylinders   of     pumps  employed    for   the  com- 
pression of  air  or  gases,  and  is  applicable  principally   to 
lower  ends  of  inverted  cylinder  compressors,  as   shown  in 
the  illustration. 

The  end  of  the  cylinder  is  bored  out  below  the  passages 
or  ducts  for  the  air.  and  is  preferably  finished  conical,  the 
space  being  filled  with  oil.  The  lower  end  of  the  piston 
being  provided  with  a  block  fitting  into  the  said  space  and 
having  a  number  of  vertical  holes  ending  in  an  annular 
recess,  the  oil  is  driven  out  into  the  passages  behind  the 
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displacing  every  particle  of  gas  left  therein  as  the 
pistou  descends. 


o> 


— B. 


Improvements  in  or  connected  with  Apparatus  for  Cooliny 
Liquids.  W.  IF.  \W-bb,  Bootle,  Lancashire.  Eng.  Pat. 
8125,  April  22,  1893. 

The  apparatus  comprises  a  vertical  rectarjgular  box  with 
corrugated  skies  connected  by  end  plates.  The  milk  or 
other  liquid  to  be  cooled  is  distributed  by  means  of  a  hopper 
at  the  top,  and  provided  with  a  perforated  double  conic;il 
bottom.  The  liquid  failing  down  over  the  upper  halves  of 
the  corrugated  sides  is  cooled  by  means  of  water  circulating 
inside  the  casing.  The  lower  half  of  the  box  is  provided 
with  a  battery  of  coils,  through  which  expanded  ammonia 
is  forced,  the  space  between  the  pipes  and  the  corrugated 
surfaces  being  filled  with  brine,  kept  in  circulation  by 
means  of  a  pump  or  motor.  The  milk  falling  over  these 
surfaces  is  thereby  considerably  cooled,  and  is  afterwards 
collected  by  any  suitable  arrangement.  In  cold  weather  the 
_  by  ammonia  may  be  dispensed  with  and  the  opera- 
tion conducted  with  water  alone. — E.  G.  C 


A  New  and  Improved  Method  of  Connecting  Joints  in 
Sanitary  Earthenware  and  other  Articles.  A.  and  If.  G. 
Johnson,  Hauler,  Staffordshire.  Eng.  Pat.  976."-,  May  Ifi, 
1893. 

The  pipes  are  of  the  spigot  and  socket  type,  lipped  at  their 
extremities,  and  the  joint  is  made  by  means  of  an  annular 

tic  packing  of  round  or  nearly  round  section  compressed 
in   between    the    spigot    or   nozzle    and   the    socket.     The 

Dt  may  he  corrugated  to  prevent  the  packing  ring  from 
-lipping  out  of  place.  I  his  form  of  joint  allows  consider- 
able play,  which  is  of  great  advantage  in  sanitary  work. 

-E.  G.C. 


Improvements  in  or  connected  with  the  Holts  of  Machinery 
for  Mixing  and  Calendering  India-rubber  or  other 
U  ,,-ials.'  A.  <t  Brookes,  London.  From  J.  E.  Davis, 
Lynn,  Mass.,    I  .S.A.     Eng.  Pat.  21,095,    November  7, 

1893. 
The  rollers  of  the  machines  used  in  the  mixing  of  india- 
rubber  compounds  and  in  other  operations  involving  calen- 
dering, rapidly  become  so  hot  when  at  work  through  friction 
that  it  is  often  necessary  to  stop  the  machinery  for  some 
time  to  allow  them  to  cool.  To  obviate  this,  they  have 
been  cast  with  hollow  spindles,  so  that  water  could  be 
circulated  through  them,  but  owing  to  their  large  diameter 
(14  in. — 16  in.)  this  device  is  not  satisfactory.  Tin- 
inventor  now  proposes  to  cast  them  with  a  series  of  longi- 
tudinal passages   placed  close  to  the  circumference  of  the 


roller,  fed  with  water  from  the  ordinary  central  channel,  or 
latively    he    arranges     the    circumfcr-utial    passages 
in  a  helical  direction. — F.  H.  L. 


Improvcminis  in   the  Construction  of  Filtering  Apparatus. 
S.  Allen,  London.     Eng.  Pat.  23,210,  December  2,  1893. 

The    filter   is  produced   by   pouring   paper    pulp    over    a 

rated   disc  placed  near  the  bottom   of  a  vessel.     After 

allowing    the    fibres    to    settle,   the    block   is    covered    with 

another  disc  of  textile  material  so  as  to  prevent  disturbance. 

— B. 


Process   and  Apparatus  for   Cleansing  Filtering  Material. 

H.    Beisert,    Cologne,     Germany.      Eng.    Pat.     24,526, 

December  20,  1893. 
This  invention  applies  to  sand  filters,  the  cleansing,  by 
reversing  the  current  of  water,  being  assisted  by  air 
being  blown  under  the  perforated  plate  which  supports  the 
sand,  in  order  to  cause  movemeut  and  agitation  of  the 
particles,  thereby  enabling  the  impurities  to  be  more  easily 
carried  away. — B. 

Improvements  in  the  Method  of  and  Apparatus  for  Deter- 
mining the  Density  of  Gases.  G.  Freres  and  SI.  Meslans, 
both  of  Paris,  France.     Eng.  Pat.  7o,  January  1,  1891. 

The  method  and  apparatus  are  sufficiently  described  in 
this  Journal.  1894,  64.  It  is  claimed  for  the  apparatus 
that  "  it  indicates  the  density  and  the  composition  of  gases 
in  a  continuous  manner,  and  at  each  moment  of  production." 
The  apparatus  is  also  said  to  permit,  in  the  special  case  ol 
combustion  and  by  means  of  the  method,  of  the  regulation 
of  this  combustion  and  of  the  admission  of  air  to  the 
furnaces  of  steam  boilers,  furnaces,  &c.  It  can  also,  it  is 
stated,  be  easily  arranged  so  as  to  act  in  a  mine  containing 
fiery  gases.—  E.  G.  C. 


II.-FUEL,  GAS.  AND  LIGHT. 

Processes  for  Manufacturing  Gas  from  Oil,  with  Special 
Reference  to  the  Peebles  Process.  W.  Ivison  Macadam. 
Abstract  of  lecture  delivered  before  the  North  of  Ireland 
Association  of  Gas  Managers,  August  1S93. 

The  Peebles  process  essentially  differs  from  any  of  the 
otber  oil-gas  processes ;  for,  whilst  the=e  involve  one 
direct  heat  action,  the  Peebles  process,  by  means  of  a  lower 
heat  and  constant  return  circulation  of  the  condensable 
products,  only  gives  a  partial  breaking  up  at  each  circulation. 
In  the  newer  forms  of  apparatus,  as  at  Galashiels,  the 
coal-gas  and  oil-gas  retorts  are  back  to  back,  and  the  waste 
heat  of  the  former  serves  to  heat  the  latter.  The  retorts 
need  not,  however,  be  so  placed,  for  at  Peebles  the  coal- 
gas  and  oil-gas  are  mad'  in  the  same  oven,  but  for 
economical  working  the  Galashiels  setting  should  be  best. 
The  coal-gas  retorts  are  of  the  usual  Q-shape  and  size, 
and  set  in  the  ordinary  way,  whilst  the  best  form  of  retort 
for  the  oil-gas  is  cylindrical.  The  Galashiels  retorts  are 
u  ft.  long  and  27  in.  internal  bore,  and  they  are  laid  with 
a  backward  inclination.  From  the  front  of  the  retort  there 
is  an  ordinary  ascension,  bridge,  and  dip-pipe  to  the 
hydraulic  main.  The  condensers  are  nearly  horizontal, 
with  a  slight  upward  tendency,  and  lead  to  a  scrubber 
on  the  principle  adopted  regularly  in  shale-oil  works. 
The  trays  in  the  scrubber  are  fed  with  oil  from  a 
cistern  attached  to  the  upper  part  of  the  apparatus. 
IV  in  the  -clubber  the  gas  passes  to  the  ordinary  dry 
purifiers,  where  it  meets  with  the  coal-gas.  and  the  mixed 
gases  then  go  to  the  holder  in  the  usual  manner.  The  oil 
to  the  retort  is  obtained  from  what  is  called  the  com- 
pensating tank.  In  this  tank  the  overflow  from  the 
hydraulic  main,  the  liquids  from  the  condensers,  and  the 
fresh  oil  arc  intermingled,  with  the  result  that  a  perfectly 
liquid  substance  is  maintained  throughout  the  whole 
working.     Moreover,  the  apparatus,  being   of   considerable 
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.  in  which  nn\  SOlirl  Cai  ' 

in  hut  i-  n  in.".  PI     oil   passes  from  the  compensa 

tank   In    means   of  u   pipe  with    regulating   valve    to   the 

ision   pipe,  where  the   introduction  of  the  liquid 
tends  in  wash  the  as  leading  ^  is  and  removi  any  suspended 
,.,i  !..  -      lt\  this  circulation  method  liquid 

residuals  n  and  the  residue  left  in  the   retort, 

when  it   is  coked  down,  is  a  dense  and   verj  pure  carl 

with  less  than  "  •">  per  cent,  of  ash  and  readily  burned. 
I  ..■    this   solid    residue   80s.    per  ton    has    b  en    regularly 

lined  at  Peebles.     It  yields  n  smokeless   flat f  great 

heat  intensity.  The  gas  yielded  by  this  method  runs  with 
■■  blue  "oil  95  to  86  cubi 

illuminating  value  when  the  gas  is  burned  by  itself  is  about 
59  candle  ['.unit.  When  burned  in  admixture  with  poorei 
illuminating  gas  the  value  is  much  greater.  A  month's 
actual  working  \  ielded — 

i  is I,  reel  of  IS-candle  power. 

Oil-gas ■_•  ■  i  i  •' 

Tot  i  gases 1,471,000  i 


Cubic  Feet  Candles. 

is  .|;;- 

80-61  =  Ml 

Therefore  candle  power  from  253,400  cubic  feet  of  oil-gas 
=  4,592,682  candles,  which,  divided  by  the  make  (2a 
cubic  feet)  =  18' 12  candles  per  cubio  foot,  and  x  5  ^'.io-60 
candle  power  as  the  true  illuminating  value  of  the  oil-gas 
as  an  enricher.  This  gain  in  illuminating  value  by  mixing 
[ual  to  53 "74  per  cent.  To  explain  this  gain  we  need 
tn  considi  lints.     If  in  the  gas  Same  the  heat,  in 

this  case  derived  from  the  burning  of  the  hydrogen,  carbon 
monoxide,  &c,  be  sufficient  ie  a  great  enough  tem- 

perature the  maximum  of  light  will  result.     If  these  gases  are 

too  small  in  amount  then  the  Ha becomes  smoky  and  the 

light  less.  In  oil-gas  the  lust  condition  holds  good,  and  the 
balance  is  brought  about  by  the  admixture  with  a  poorly 
carbonaceous  pa-  containing  much  hydrogen,  and  which 
on  burning  gives  sufficient  heat  to  render  the  excess  carbon 
of  the  oil-gas  incandescent  In  other  words,  the  excess  of 
carbon  in  I  lered  incandescent  by  the  excess 

of  heat-producing  bodies  in  the  poorer  gas,  and  the  result 
is  aii  *ht  over  that  obtained  from  either  gas  alone. 


Cond  the  Production  of  Generator  Gas  oi.v 

during  Combustion  of  Carbon    in    Air.     It.    Ernst.     J. 
Prakt.  Chem.  48,  31—45. 

red,  freed  from  dust  bj  sifting, 
and  heated  to  a  \.  ry  high  temperature  in  a  hessian  crucible 
to  remove  hydrocarbons.  The  material  thus  obtained  was 
burnt  in  a  current  of  air  passing  through  a  porcelain  tuhe 
heated  in  an  ordinary  coml  mace.     Che  tempera- 

ture of  the  tuhe  was  ascertained  by  means  of  Le  I 
thermo-electric  pyrometer.     The  gases  formed  during  the 
passage  of   the  air  over  the  coke,  were  absorbed  and  deter- 
milled. 

The  length  of  the  layer  of  coke,  the  rate  ol 
the  air,  and  the  temperature,  were  independently  varied  in 
the  i  -      It  was  found  that  the  composition  of  the 

gaseous  products  of  combustion  depend  almost  entire 
the  temperature.     The   formation   of  carbonic    oxide  and 
earl  0  !:ide  begins  at  about  400    I '..  the  production 

of  the  latter  increasing  rapidly  up  to  700°,  when  it  forms 
about  20  pi  r  cent,  of  the  gases  collected.  The  amount  of 
carbonic  oxide  at  this  temperature  is  still  small,  being  only 
about  3  per  cent.  As  the  temperature  cont:sues  to  rise, 
however,  the  carbonic  oxide  increases  in  amount  at  the 
expense  of  the  carbonic  anhydride,  and  at  1,000  it  forms  one 
third  -es,  the  remainder  being  nitrogen  from  the 

air.  It  was  shown  that  at  this  temperature  carbonic  oxide 
is  the  direct  product  of  the  combustion,  for  carbonic  anhy- 
dride could  not  be  entirely  reduced  to  carbonic  oxide  under 
similar  conditions  of  experiment. 

carbonic   oxide   is  the  only   oxidation   product   at 
.generator gas  should  be  madeat  about  that  tempera- 
ture.    If   high   temperatures  are  desired,  the  carbon  should 


with   all  ih 
a,  but  onlj  with  that  proport 
carbonic  oxide,  which   should  then  be  burnt  with  a  further 
Btipply  of  air. 
Tin-    experiments    explain    why    carbon      burns    ai    a 
without  a  8  .  ;hter 

beat  (1,1  ,  t!  „„.  ._.|.  \V. 


Valuation  oj   Fuels.     F.  Fischer.     Zeits.  .189:1, 

677. 

Set  under  Will.,  page  420, 


PATENTS. 


Improvements   in    Horizontal    Coke    Ovens.     F.    Srunck 

Dortmund,  Germany.     Eng.  Pat  4475,  March  1, 
This  invention  relates  to  the  an  ,iing 

channels  or  Hues  in  boi  z  ml  il  •  oke  mens  with  vertical  wall- 
channel  systems. 
In  ordinary  coke  oven-  of   this   kind,  constructed  for 
rering    by  pro  lucts,    the    upper   part   of    the    ch 

.   h..it   than   the   lower,  with    the  result  that  the 
coking  period  is  longer,  and  the  quality  oft] 
in  the  upper  part. 

The  improvements  con-ist  in  the  arrangement  of  the 
upper  horizontal  channels  connecting  the  vertical  flue-  In 
ovens  with  double  vertical-heating  tines,  and  in  horizontal 
ovens,  with  simple  or  double  vertical-heating  fines,  in  making 
the  walls  of  the  oven  chambers  and  vertical  flues  of  varying 
thickn  Details  are 

given  of  the  arrangement  of  the  flues,  esc. — R.  B.  P 


.1   Process  for  the  Manufacture  of  Oil-Gas.     J.  Moeller, 
London.      Eng.  Pat  8ol0,  April  27,  1893. 

This  invention  re!  manufacture  of  oil-gas  from 

ordinary  petroleum,  shale-oil,  or  other  oil,  or  any  fatty 
snbstance  that  can  be  melted.  A  i.--<!  is  charged  to  a 
high  pressure  with  some  combustible  gas,  which  is  used  for 
operating  an  injector  for  forcing  the  oil,  or  incited  fat,  into 
a  highly  heated  retort.  The  retort  is  partially  filled  with 
some  porous  refractory  material.  The  spray  of  oil  is 
directed  into  one  end  of  the  retort,  and,  pas-in^'  over  and 
through  the  porous  refractory  material,  becomes  converted 
into  "as.— K.  B.  P. 


Improvements   in    Washers  for   the    Extraction    of  Tar, 
Ammonia,   '  and  Sulphuretted  Hydrogen, 

from    Coal-Gas.     v.  s.    i  -  irrey.     Eng. 

Pat.  U,7S.i,  August  2,  1S93. 

Fig.  1  shows  a  vertical  section,  and  Fig.  2  apian,  with 
the  top  plate  removed,  of  the  washer.  A  is  a  horizontal 
plate  with  annular  rings  B  cast  on  side;   to  these 

are  attached  rings  C  of  thin  sheet  iron  with  their  lower 
edges  serrated,  the  form  of  which  is  shown  by  Fig.  3.  A 
distributing  box  D  j  wards  towards  the  centi 

has  openings  ]■'.  on  both  sides,  which  communicate  with  the 
annular  -  acd  by  the  rings  on  A.     In  A  tire  open- 

ings  F.  When  working,  the  washer  i-  filled  with  liquor 
until  the  edges   of   the   rings  <  I,  the    lev.  I 

regulated    1.      the   overflow  valve   .1.      Gas  entering 
distributed  by   the   box   D  into   the  annular  spaces  Ii.     It 
-  the  liquor  in  them  and  forces  its  way  out  past  the 
serrated  edgi  -  :  in  streams   of  fine  bubliles,  and  U 

thus  brought  into  intimate  contact  with  the  washing  liquor. 
It  then  passes  up  through  the  openings  T  into  the  gas 
space  above  A.  and  out  tit  I.  Tar  collecting  in  the  lower 
part  of  the  washer  is  continuously  withdrawn  through  the 
overflow-  K.  This  consists  of  two  concentric  tubes,  the 
outer  one  of  which  is  fixed,  and  communicates  at  its  lower 


- 
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ond  with  the  b  (torn  of  the  washer,  where  the  tar  collects, 
and   at  its  upper  end  with  the  gas  space   above  A,     The 

inner  tub  !,•  in  height.     The  tar  enters  and  rises 


Fur.  1. 


yig.  2. 


fig. 


up  the  outer  tube  until  it  reaches  the  top  edge  of  the  inner 
one,  into  which  it  flows,  and  runs  out  through  the  siphon 
attached  to  its  lower  end. — K.  B.  P. 


Improvements  in  or  relating  to  the  Vaporisation  of 
Petroleum  and  other  Liquids.  A.  J.  Iioult,  London. 
From  S.  C.  Feuchen  and  P.  Clarke,  both  of  Toronto, 
Canada.      Eng.  Pat.  340,  January  6,  1891. 

These  inventors  propose  to  vaporise  liquids  by  means  of 
heat  generated  electrically  in  two  carbon  plates.  The 
liquid  is  contained  in  a  closed  vessel,  and  the  carbon  plates 
suspended  in  it  from  a  float.  In  place  of  the  carbon 
plAteSj  wire  resistance  coils  may  be  used. — R.  B.  P. 


III.-DESTRUCTIVE  DISTILLATION,  T^R 
PRODUCTS.  Etc. 

Note  on  Stearin  Pitch.    E.  Donath  and  R.  Strasser.    Chem. 
Zeit.  17,  1788. 

In  the  distillation  of  the  fatty  acids  used  in  the  manufac- 
ture of  caudles,  from  2  up  to  7  per  cent,  of  a  tarry  residue 
remains  behind  in  the  still,  which  on  redistillation  with 
superheated  steam  at  3003  C.  leaves  a  tesidue  of  stearin 
pitch  in  the  form  of  a  black,  asphaltic  mass,  amounting 
to  from  2  to  3  per  cent,  of  the  original  fatty  acids.  At 
present  this  stearin  pitch  is  used  at  Roubaix  for  the  produc- 
tion of  oil  gas.  About  21  -6  per  cent,  of  the  pitch  is  soluble 
in  absolute  alcohol,  forming  a  fluorescent  and  faintly  acid 
solution.  Of  saponifiable  matter  about  9  per  cent,  is 
present.  On  distillation  in  a  spacious  retort  about  80  •!>  per 
cent,  distils  off,  about  19-5  per  cent,  of  solid,  carbonaceous 
matter  remaining  behind.  On  distilling  the  distillate  the 
following  fractions  were  obtainel : — 

Per  Cent. 

1.  From    50' to  150°  C 10-S 

■J.  From  150°  to  200°  C B'8 

S.   From  2II03  to  250"  C 10-0 

I.  Prom  250°  to  300°  C 150 

5.  From  300°  to  350°  C 26-9 

6.  Ibove  S50c  ' 2»"2 

The  first  fraction  contains  acrolein,  the  other  fractious, 
the  specific  gravity  of  which  varies  from  0'7b'61  to  0'8877, 
are  of  yellowish-brown  colour  and  are  all  sirongly  fluorescent. 
Fractions  5  and  6  have  an  average  specific  viscosity 
(water  =  100)  of  326,  and  at  temperatures  below  10  C. 
considerable  quantities  of  hydrocarbons  of  the  nature  of 
vaseline  separate  from  them.  These  two  fractions,  which 
represent  53  per  cent,  of  the  total  distillate,  are  doubtless 
suited  for  use  as  lubricants,  and  the  stearin  pitch  itself, 
preferably  after  saponification  of  the  free  fatty  acids,  may 
be  found  useful  for  thickening  of  lubricants.  The  forma- 
tion and  composition  of  stearin  pitch  is  of  interest  with 
regard  to  the  formation  of  petroleum,  inasmuch  as  it 
furnishes  some  additional  support  for  Fngler  and  Hofers 
theory  of  the  formation  of  petroleum  from  fatty  acids. 

— c.  o.  w. 


The  Carbonisation  of  Wood.     J, 
17,  1269. 


Sartig.     Chem.  Zeit. 


Reliable  data  on  the  yield  of  products  resulting  from  the 
destructive  distillation  of  various  kinds  of  wood  on  a  large 
scale  are  scarcely  to  be  found  in  chemical  literature.  (See 
E.  X.  Chapman,  Chem.  News,  1871,  91 — 93,  and  Watson 
Smith,  J.  Chem.  Soc.  1871,  1101—1108;  also  iluspratt's 
and  Spun V  Dictionaries,  and  Ramsay  and  Chorley,  this 
Journal,  1S92,  395  and  872).  The  author  communicates  the 
results  obtaiued  in  working  with  upright  portable  wrought- 
iron  retorts  of  12  mm.  thickness  of  plate,  a  height  of  3-l 
metres,  and  a  diameter  of  125  metres.  These  retorts  were 
charged  cold  and  transferred  to  the  furnace  by  means  of  a 
crane,  this  method  being  preferable  to  the  employment  of 
horizontal  retorts,  on  account  of  the  smaller  production  of 
charcoal  waste. 
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."•,''.17  kilo-,  of  beech  wood  (from  logs  doI  less  than  10 
centimetres  thick),  split   into  pii  |ual  thickness  and 

seasoned  for  two  years, formed  the  total  charge  of  three 
retorts  working  simultaneously.  13  hoars'  beating  to  a 
temperature  of  about  350  C.  completed  the  distillation.     The 

Is  of  the  single  retorts  differed  from  e  tch  other,  probably 
in  consequence  ofifocqual  beating.  Thus  the  quantity  E 
tar  and  ai  d  9,389 '65,  and  532 '70  kilos., 

that  of  oh  i  .■-in'. -lively.     In 

*pit«'  of  the  vary  in::  quantity,  the  py  roligneous  acid  «  a-  in  all 

-  equally  strong,  possessing  a  specific  gravity  of  1*039 
»t  15  C.  and  containing  11  •  7>  per  cent,  total  acid 
(calculated  as  acetic  acid).  The  yield  of  the  three  retorts 
taken  together  was  ■ — 

Kit. is. 

I'n  I        l.Us'lt 

lar ho 

Charcoal U22  (of  which  S9  kilos,  ol  dust). 

The  total  consumption  of  coal  (medium  quality)  amounted 
to  -119  kilos. 

The  pyroligneous  acid  was  found  to  contain  2*946  per 
cent,  of  ahsolute  wood-spirit.     The  tar  had  a  specific  gravity 
of  1*080,  and   yielded,  on  distillation  from  an  ordinary  east 
iron  still,  per  100  kilos. : — 

K      ■• 
1.  Crude  wood  acid    80*4  tSG  kilo,  absolute  wood-spiri' 

and  B*9t  kilos,  cahrium  aci 
B.  Lifrhl  tarcil  ....      5*1  (sp.gr.  0*S 

3.  II,  in  oil IJ'ii  (      ..      1*013). 

I.  Pitch 61*0 

Des 1*5  (by  difference). 

A  charge  of  birch  wood  (cut  only*  one  month  previously  ). 
freed  from  bark  and  weighing  !i,2()0  kilos.,  produced  1,731 
kilos,  of  aeetie  acid.  sp.  gr.  1*040  (11*82  per  cent,  acid), 
containing  1*5  per  cent,  absolute  wood-spirit  (laboratory  de- 
termination only),  and  177  kilos,  tar,  sp.  gr.  1  078.  The  yield 
of  tar  and  charcoal  shows  no  material  difference  on  com- 
parison with  that  obtained  from  beech  wood,  while  the  yield 
of  acetic  acid  is  somewhat  better,  and  that  of  wood-spirit 
smaller.  Products  from  birch  wood  (the  charcoal  more 
especially)  fetching  abetter  price  in  the  market,  a  preference 
should  be  given  to  this  wood  wherever  its  cost,  inclusive 
of  the  expense  of  the  removal  of  the  bark,  does  not  exceed 
tbat  of  beech  wood. — F.  M. 


The  Distinction  of  Bin-It-  from  Pine  Tar.     E.  Hirschsohn. 

Pharm.  Zeits.  Russl.  1893,  32,  '''J7. 

See  under  XXIII.,  paye  423. 


The  Electrical  Excitation  of  Petroleum  Spirit  (Benzine'). 

E.  Kissling.     Cliem.  Zeit.  17,  1773. 

See  under  V.,  page  385. 
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Improvements  relating  to  the  Distillation  and  Breaking-up 
of  Liquid  Hydrocarbons  and  similar  Substances,  and  to 
Apparatus  therefor.  F.  W,  Clark.  South  Norwood  Hill, 
Surrey.      Erg.  Pat.  4510,  March  1,  1893. 

Tins  invention  relates  to  the  distillation  or  breaking  up  of 
liquid  hydrocarbons  and  to  the  separation  and  recovery  of 
the  resulting  products,  " the  distillation  and  breaking  up'* 
beiuir  effected  by  a  method  ,;  in  which  air  or  other  gas  is 
--  1  over  the  liquid  in  an  evaporator  or  retort. "f 
The  process  consists  essentially  in  introducing  the  liquid 
in  thin  streams  into  suitable  evaporators,  in  which  the  core 
volatile  parts  are  driven  off  by  heat,  or  by  reducing  the 
pressure,  or  by  both  together.  The  vapours  are  then  forced 
into  a  cooler  bv  aid  of  a  "  carrier,"  such  as  air,  and  are 
there  subjected  to  cold,  or  an  increase  of  pressure,  or  both 
together,  which  causes  them  to  condense.  Uy  varying  the 
temperatures  and  pressures  in  the  evaporator  and  cooler. 
products  of  higher  or  lower  specific  gravity  can  be  obtained 
at  will. 


r.itor  consists   of  a    .-in-.. l  cylinder   slightly 
inclined  from  the  horizontal.     Two  tulx  plates,  one  near 
end  of  the  cylinder,  dn  three  compartments. 

The  front  compat  tmenl  i-  divided  into  halves  h_\  a  horizontal 
pl.ue.     Between  tho  two  tul  in  a  number  ot  tubes 

parallel  to  the  axis  ol  the  cylinder,  which  connect  the  two 
end  compartments.  In  the  fronl  compartment  the  division 
plate  divides  the  tabes  into  two  si  ts,  >n  app  t  and  a   ■ 

one. 

Into  the  lowei  sol  the  liquid  to  I"-  evap  Imitted 

ami   it-  more  volatile  components  di 
along  them,  by  heat,  which  is  applied  t"  the  exterior  of  the 
tubes  by  admitting  hot  air,  water,  or  -team  to  the  central 
compartment,  through  which  the  tubes  pass.      At  the  same 
time  the  air,  or  other  carrying  medium,  which  is  admitted 
to  t!ie  lower  half  of  the  front  compartment,  past 
the  lower  s,t  of  tubes  to  the  back   compartment  and  returns 
to  the  u|  per    half  of   the   front    one   along  the    upper  -■ 
tubes,  carrying  with  it  any  vapour  driven  on*  from  the  liquid 
under  treatment     This  vapour  and  the  "  carrying"  medium 
are  then  forced  into  the  cooler  by  any  suitable  means.     The 
cooler  is  similar  in  construction  to  the  evaporator,  only  in 
it,   instead  of  being  subjected  to  heat  and   a   diminished 
pressure,  the  vapours  arc  subjected  to  cold  and  an  inert 
ot  pressure,  which  causes  them  to  condense. — B.  H.  P. 


I7.-C0L0URING  MATTERS  AND  DYES. 

Chrysiu.     G.  Darier.     Ber.  27,  21— 22. 

Recard  discovered  a  yellow  colouring  matter  in  the  buds 
of  the  poplar,  termed  chrysiu,  C|5H10O,|,  which  Graebe 
believed  lo  have  a  constitution  similar  to  that  of  euxanthone. 
The  author  succeeded  in  getting  a  yield  of  2*5  to  3  grms.  of 
chrvsin  from  1,000  grms.  of  the  poplar  buds. 

Evidence  was  obtained,  through  the  formation  of  a 
ill  acetj  Idinitrochrysin,  of  the  presence  of  two  hydroxy] 
groups  in  chrysin,  such  as  have  been  shown  to  be  present 
in  euxanthone:  also  the  general  similarity  of  the  two  bodies 
lends  further  support  to  the  belief  of  ihc  presence  in  both  of 
a  pyrone  ring — 

CH:CH 
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Euxauthone  is  derived  by  the  action  of  heat  or  of 
sulphuric  acid  on  euxauthic  acid,  the  magnesium  salt  of 
which  is  the  chief  constituent  of  the  well-known  water- 
colour  pigment  Indian  yellow. —  W.  S. 


Salicylic  Acid  A:>>  (""Inuring  Matters.  A  Study  on  the 
Influence  of  <  ''institution  on  Fastness.  SI.  I).  iJona. 
Farb.  Zeit.  5,  120—121. 

Tiik  author  arrives  at  the  following  conclusions  with  regard 
to  colouring  matters  containing  salicylic  acid  : — 

(1.)  Salicylic  acid,  by  its  presence  in  an  azo  -  dyestuff. 
influences  the  shade  of  that  dyestuff  in  the  direction  of 
yellow. 

(2.)  Salicylic  acid  tends  to  increase  the  fastness  to  light. 

^'i.)  Owing  to  the  close  connection  of  the  carboxy-  and 
hydroxy -group*,  in  salicylic  acid,  it  yields  dyestuff-  which 
are  generally  fast  to  alkalis.  But  this  is  not  the  case  if 
some  component  sensitive  to  alkalis  is  closely  combined 
with  the  salicylic  acid.  The  behaviour  of  resorcinol  needs 
further  explanation. 

(4.)  Salicylic  acid  yields  colouring  matters  which  are 
fast  to  acids,  unless  some  basic  group  is  present  in  the 
molecule. 

(5.)  No  dyestuff  containing  salicylic  acid  appears  to  be 
fast  to  chlorine. — K.  B.  B. 
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[Ayril  3ft  18M. 


Electrolytic  Seduction  of  Indigo. 
Chem.  Ziit.  17,  1J54. 

See  under  VI.,  page  3S7. 


J.  Mullerus. 


The  Seduction  of  Tndigotint  to  Indigo  White. 
F.  Goppdsroeder.    Chem.  Zcit.  17,  1633. 

Si    under  VI..  paye  388 

3Tfte  Estimation  of  Indigotinc  in  Indigo.     C.  Donath  and 

E.  Strasser.     Zeits.  f.  aDg.  Chem.  1894,  49. 

See  under  XXI II.,  page  42G. 


The    Synthesis   of   Azo  Colours   on   Animal    Fibres.      J. 
Pokomv.    With   Report    on   the   same   by  P.   Werner. 

Bull.  Sol-.  1ml.  Mulhouse,  1893,282—287. 
See  under  VI.,  page  388. 


Action  of  Sodium  Ethylateon  Magenta. — Sodium  ethylate 
completely  decolorises  magenta  in  alcoholic  solution.  If 
magenta  were  the  hydrochloiide  of  a  secondary  amine  the 
anhydrous  base  would  be  formed,  but  a?  this  hypothesis 
has  been  [.roved  incorrect,  the  reaction  is  as  follows  : — ■ 

(C6H4.NHS)3       C.C1  +  C,H5.OXa  = 

(CsH4NHs)a      Cx 

>0  +  NaCl 

This  ether  is  so  unstable  that  it  is  decomposed  on  adding 
water,  into  alcohol  and  rosani line,  the  latter  being  thrown 
down  as  a  colourless  precipitate,  which,  on  exposure  to  air, 
acquires  a  pink  shade. — R.  B.  B. 


/  Constitution  of  the  Colouring  Matters  of  the  Magenta 
Group.  Prud'homme  and  C.  Rahaut.  Bull.  Soc.  Ind. 
Mulhouse,  1893,  272—277. 
For  some  vears  Rosenstiehl  has  advocated  the  theory  that 
the  colouring  matters  of  the  magenta  group  are  in  reality 
the  ethers  of  aromatic  amido  alcohols,  and  that  the  formula, 
for  instance,  of  para-magenta  instead  of  being  written — 

(C6H4.NB2),  =  C-C0H4 

Nil.  HC1 

should  be  (C6H4.NH:\  C.C1,  i.e.,  that  the  chlorine  is 
directly  united  to  the  central  carbon  atom.  To  throw  light 
on  this  question  the  authors  have  made  researches  as  to  the 
influence  of  ammonia  and  other  agencies  on  these  colouring 
matters. 

Action  of  Gaseous  Ammonia  on  Magenta.  —  When 
ammonia  is  passed  in  the  cold  over  dry  finely-powdered 
magenta  (rosaniline  hydrochloride),  the  green  metallic 
crystals  change  to  a  violet  powder,  which  finally  becomes 
re'd.  The  violet  powder  corresponds  to  the  absorption  ot 
one  molecule  of  ammonia,  the  red  to  two  molecules.  On 
heating  the  new  compounds  ammonia  is  liberated  and 
magenta  regenerated.  The  ammonia  is  also  liberated  in 
vacuo  in  the  cold.  If  magenta  were  the  hydrochloride  of  a 
secondary  amine,  as  the  older  formula  would  indicate,  it 
would  form  with  ammonia,  ammonium  chloride  and— 

(C6H,NHV)2  =  <    -t',H, 

\    / 

NH 

but  this  reaction  does  not  take  place. 

Decomposition  of  the  Chlorides  and  Iodides  of  Amines  by 
Ammonia.— To  show  more  conclusively  that  the  effect  of 
ammonia  on  the  hydrochloride  of  an  amine  would  be  the 
production  of  the  amine  anil  ammonium  chloride,  experi- 
ments were  made  with  haloid  salts  of  various  primary  and 
mdary  amines,  the  resnll  being  invariably  that  indicated. 
The  salts  of  tertiary  amines  are  without  interest,  being  very 
unstable  and  readily  decomposed  by  water. 

Compounds  formed  by  Ammonia  and  the  Colouring 
Matters  of  the  Magenta  Group.— Rosaniline  sulphate 
absorbs  ammonia  less  readih  than  the  hydrochloride; 
under  its  influence,  however,  it  takes  up  two  ammonia 
molecules,  becoming  brownish-black  and  finally  dark  red. 
The  oxalate  exhibits  similar  changes.  Rosaniline  violet 
(hexamethylrosanilme)  becomes  indigo  blue,  and  with  two 
ammonia  molecules  violet-grey.  -Malachite  green  (ova!  ite  I 
contains  an  excess  of  oxalic  acid,  and  the  ammonia  first 
combines  with  this  and  then  with  the  colouring  matt,  r  to 
form  a  reddish-grev  product.  The  increase  of  weight  when 
ammonia  acts  on  this  dye-tuff  varies  with  the  amount  of 
free  oxalic  acid  present,  and  might  serve  for  a  method  of 
quantitative  estimation  of  tlii-  free.  acid. 


PATENTS. 


Improvement  in  the  Manufacture  of  Refined  Indigo. 
S.  J.  Simpkin,  Leeds.     Eng.'Pat.  1113,  January  18,  1893. 

The  crude  indigo  as  imported  is  treated  by  any  of  the 
known  methods  for  reducing  and  dissolving  the  indigo,  in  a 
closed  jacketed  vessel  provided  with  an  agitator,  and  so 
arranged  that  the  operation  can  be  conducted  out  of  contact 
with  the  air,  and  in  the  presence  of  a  non  oxidising  gas, 
such  as  coal  gas,  nitrogen,  hydrogen,  or  a  mixture  of  any 
of  them.  As  an  example  of  the  method  employed,  the 
following  details  are  given.  After  filling  the  vessel  with  gas 
a  mixture  of  100  lb.  of  raw  indigo  finely  ground  in  water, 
200  1b.  of  ferrous  sulphate  dissolved  in  water,  and  80  lb. 
of  lime  made  into  a  thin  sludge,  is  run  through  a  siphon  pipe 
into  the  apparatus,  thoroughly  mixed  by  means  of  the 
agitator,  and  the  vessel  is  filled  with  hot  water  to  dissolve 
the  indigo  white.  The  solution  is  then  separated,  and  the 
indigo  blue  precipitated  by  oxidation.  Other  reducing 
agents  may  be  used,  and  the  proportions  may  be  varied.  A 
sectional  drawing  of  the  apparatus  accompanies  the  specifi- 
cation.— T.  A.  L. 

Manufacture  of  New  Colouring  Matters  by  the.  Action  of 
Diazo  Compounds  on  the  Hydrazone  Derivatives  of 
Oxaluloacetic  Ether.  J.  H.  Ziegler,  Bale,  Switzerland. 
Eng.Pat.  5G93,  March  16,  1893. 

The  colours  produced  according  to  this  patent  are  ethers 
of  the  tartrazines  (Eng.  Pat.  9858  of  1885  ;  this  Journal, 
1886,427).  The  method  employed  for  their  preparation  is 
based  upon  the  observation  that  the  hydrazones  of  oxalo- 
acetic ether  arc  capable  of  combining  with  diazo  compounds, 
the  hydrogen  of  the  methylene  group  being  replaced  by  the 
hydrazone  group,  forming  an  osazone.  If  the  colouring 
matter,  produced  as  described  below,  by  the  interaction  of 
pheoylhydrazine  sulphonic  acid,  oxalyloacetic  ether,  and 
diazobenzene  sulphonic  acid,  be  heated  with  the  calculated 
quantity  of  caustic  soda,  it  is  converted  into  tartrazine. 
About  19  kilos,  of  pheuylhydrazine  sulphonic  acid,  18'8 
kilos,  of  oxalyloacetic  ether — 

(C,,HdO;C .  C  0 . 0  H2 .  COAH. ,) , 

and  15  kilos,  of  crystallised  sodium  acetate  are  mixed  with 
100  litres  of  water,  agitated,  and  heated  to  50°  C,  when  the 
hydrazone  compound  is  produced — 

C.H.O.C .  C  =  N .  NHC6H4 .  SO.Xa 

I 
C,H50.,C.CH, 

After  cooling,  5  kilos,  of  sodium  carbonate  are  added 
and  subsequently  the  diazobenzene  sulphonic  acid  prepared 
by  diazotising  22  kilos,  of  sodium  sulphanilate  with  7  kilos, 
of  sodium  nitrite  and  22  litres  of  33  per  cent,  hydrochloric 
acid  in  100  litres  of  water.  The  solution  turns  an  intense 
j  How,  owing  to  the  formation  of  the  oxazine  of  the  ether 
of  dioxytartaric  acid — 

CoHjO-C .  C  =  N  .NHCcH4S03Na 

I 
CjHA-C  •  C  =  N .  NHC6H4S03Na. 
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Hi,  dyestuff  can  be  separated  bj  adding  salt,  and,  as 
deieribed  above,  on  beating  with  caustic  Boda  it  can  be 
saponified.       I  lie  pbi  nylhj  ilphonio  acid  can   be 

replaced  b]  thi  tolyl-,  xylyl-,  ot  naphthyl-hydraiines,  or 
ilu  ir  snlphonic  ot  oarboxylic  acids  or  tbeir  nitro-,  hydroxy  , 
orcthoxj  derivatives,  and  similarly  for  tbe  Bulphanilic  acid 
muj  be  substituted,  aniline,  tin-  toluidines, the  xylidioes,  the 
napbthylamines,  benzidine,  or  tolidine,  and  their  sulpb 
or  oarboxylic  acids,  and  nitro-  and  amido-  derivatives,  and 
comnounds  like  amido-azobenzene  may  also  !>■■  employi  'I. 

— T.  A.  I.. 


The  Production  or  Manufacture  of  Colouring  Matters. 
II.  E.  Newton,  London.  From  "The  Farbenfabriken 
vonnals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  6035,  March  SI,  1898. 
A\  extension  of  Eng.  Pats.  B25  and  1 7 .", 7  of  1  s'.t.t  (this 
Journal,  1894,31  and  245'),  which  refer  to  the  production 
of  blue  mordant  colouring  matters  from  ^-naphthoquinone 
snlphonic  acid  or  $-naphthohydroquinone  Bulphonic  acid 
and  the  nitroso  derivatives  of  secondary  or  tertiary  amines 
in  presence  of  thiosulphates,  or  else  from  certain  snlphonic 
acids  of  /S-naphthoquinone  and  alkylated  p-phenylene- 
diamine  thiosulphonic  acids.  It  has  now  been  discovered 
that  it  is  not  necessary  to  prepare  the  naphthoquinone  or 
naphthohydroquinone  snlphonic  acids,  but  that  the  nitroso- 
nnphthols  ami  nitrosonaphthol  snlphonic  acids  can  be  used. 
For  instance,  the  Bame  dyestuffs  arc  obtained  hy  taking 
instead  of  1-2-4  naphthoquinone  Bolphonic  acid,  either 
2-1-4-nitrosonaphthol  snlphonic  acid,  or  l-2-mtrosbnaph- 
thol,  and  reacting  with  them  on  the  condensation  products 
from  the  nitroso  derivatives  of  secondary  and  tertiary 
amines  and  thiosulphates.  It  is  supposed  tii.it  during  the 
reaction  the  nitroso  group  i-  reduced  to  the  amido  group, 
ami  this  is  subsequently  replaced  bj  oxygen.  Tbe  following 
example  is  an  instance  of  the  method  employed.  A  solution 
of  9*3  kilns,  of  uitro8odiroethylaniline  hydrochloride  and 
18  kilos,  of  33  per  cent,  acetic  acid  in  800  litres  of  water, 
is  mixed  with  2ti  kilos,  of  sodium  thiostilphate  dissolved  in 
hot  water  and  the  mixture  is  heated  until  the  liquid  becomes 
colourless,  when  the  formation  of  the  dimethy!-»-pheuyIene 
diamine  snlphonic  acid  is  complete;  1  'I  kilos,  of  sodium  1- 
2-6-nitroso-naphthol  sulphonate  are  then  stirred  in  gradually. 
The  dyestuff  begins  to  form  at  once  and  separates  in  small 
bronze-coloured  crystals.  It  is  filtered  off  whilst  hot  and 
i-  sufficiently  pure  for  dyeing  purposes.  The  colouring 
matter  is  identical  with  that  obtained  from  nitrosodimethyl- 
aniline  sodium  thiostilphate  and  ^-naphthoquinone 
6-stilphonic  aeid.    It  probably  has  the  following  formula:  — 


NaQjS. 


/\/\ 


0 


X 

—  s- 

.OH 


/\ 


\/ 


N(CH3)S 


Other  nitroso  derivatives  may  be  substituted  for  those 
mentioned,  and  in  general  the  dyestuffs  claimed  are  formed 
by  the  interaction  of  the  condensation  products  from  the 
nitroso  derivatives  of  secondary  or  tertiary  aromatic  amines 
or  substituted  amines  and  thiosulphates  on  the  nitroso 
derivatives  of  *he  naphthalene  series,  or  on  the  quinones 
corresponding  to  such  nitroso  derivative-,  excepting  certain 
^-naphthoquinone  snlphonic  acids  already  described  in  Eng. 
IV.  4757  of  1893  (this  Journal,  1894,  245).— T.  A.  L. 


The  Manufacture  or  Production  of  Colouring    Matters. 

H.  E.    Newton,    London.     From    '•  The  Farbenfabriken 

vonnals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.     Eng. 

Pat.  6035a,  March  21,  1893. 

This  is  an  extension  of  Eng.  Pat.  825  of  1893  (this  Journal, 

1894,    31  ),    according    to    which  blue     mordant    colouring 

matters    were    produced    by    condensing    0-naphtho-    or 

/3-naphthhydroquinone    snlphonic     acid   with    the    nitroso 

derivatives  of  secondary  or   tertiary  amines  in  presence  of 


thiosulphates.      \-   alreadj   described   mor.-  fully  in  the 
pn  ei  ding  ipi  ciflcai  a  can  be 

replaced   by  the  and   the 

colouring   matters   obtained    a  ial.     A  mixti 

9*8   kilos,    of    nitrosodimethylaniline    hydrochloride    and 
II  kilo-,  of  sodium  1-2-6  ilpbonic  acid, 

red  in  300  litp  mixed  with  1«  kilos,  of 

38   pel  •   solution  of 

26  kilos,  of  sodium  thiosulphati  in  100  litres  of  water.     The 
formation  of  the  dyestuff  commence  ind  the 

colouring   matter  separates   in   bronzy  crystals,  which  arc 
filtered  off  whilst   hot.     The  dyestuff  is  identical  with  that 
bed  in  the  preceding  abstract.     T.  A    I. 


The  Manufacture  or  Production  of  a  Sew  Blue  Colouring 
Matter.  11.  E.Newton,  London.  From  "The  Farben- 
fabriken vormals  V.  flayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  7181,  April  7,  IS 

The  bluish-violet  dyestuff  obtained  f nitrosodimethyl- 
aniline hydrochloride  and  gallamide,  according  to  Eng,  Pat 
2941  of  1889  i  thi-  Journal,  1889,  981  ),  is  insoluble  in  water 
and  has  to  he  treated  with  sodium  bisulphite  in  order  to 
utilise  it  for  dyeing  or  printing  purposes,  when  it  is  known  as 
"  tiallamine Blue."  Tin-  |  ideation  describes  the 
preparation  of  the  higher  homologue  of  thi-  substance  from 
nitroso-dietbylanilinc,  and  the  product  obtained  has  valuable 
properties.  It  dissolves  easily  in  water,  dyes  evenly,  and  a 
purer  blue  than  any  of  the  known  oxazines.  It  stands 
fulling  equally  as  well  as  gallamine  blue,  is  fasi  to  light,  and 
is  unaltered  by  alkalis,  dilute  acid.-,  or  chlorine.  It  is 
prepared  by  heating  1  kilo,  of  gallamide  with  1*5  to  2  kilos, 
of  nitrosodiethylaniline  hydrochloride  in  1  kilo,  of  alcohol 
until  a  test  dissolves  in  water  with  a  pure  blue  colour.  The 
melt  is  then  poured  into  10  litres  of  water  and  a  small 
quantity  of  hydrochloric  acid  is  adde  1.  Aftl  r  a  short  time 
the  dyestuff  separates  as  a  crystalline  precipitate.  It  has 
tbe  formula — 


(HI  N  C,H,)CI 

and  is  analogous  to  "  Gallocyanine." — T.  A.  I.. 


The  Manufacture  nr  Production  of  New  Alizarin  Dye- 
stuffs.  11.  E.  Xewton,  London.  From  "The  Farben- 
fabriken vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  7182,  April  7',  1893. 

The  process  consists  in  methylating  or  etbylatiug  a-amido- 
alizarin  and  its  homologues,  such  as  o-amido  tlavopurpurin, 
a-amido-anthrapurpurin,  &C,  bj  heating  them  in  presence  of 
alcohol  with  an  ulkyl  haloid  or  other  alkylating  agent  to  a 
high  temperature  under  pressure.  The  alkylated  colouring 
matters  produced  yield  bluer  -hades  with  mordants  than  the 
non-alkylated  products.  Thus  a-amido-alizarin  gives  garnet- 
red  shades  on  alumina,  whereas  ethylated  a-amido-alizarin 
dyes  a  Bordeaux  shade  with  a  strong  bluish  hue  on  the  same 
mordant.  This  product  is  obtained  by  heating  10  kilos,  of 
dry  a-amido-alizarin,  10  kilos,  of  elhyl  bromide,  and 
100  kilos,  of  ethyl  alcohol  in  an  autoclave  for  five  hours  to 
150°  C.  The  excess  of  acid  is  then  distilled  off  and  the 
residue  is  extracted  with  dilute  soda  I]  e,  from  which  solution, 
after  having  been  heated  to  boiling,  the  dyestuff  is  pre- 
cipitated by  adding  an  acid,  filtered  off  and  washed  to  remove 
acid.  It  forms  a  dark  violet  paste  « Inch  dissolves  in  alkalis 
to  a  bluish  solution  and  in  hot  concentrated  hydrochloric 
acid  to  a  yellow  solution,  from  which  the  hydrochloride 
partia'.Iv  separates  en  cooling.  Its  solution  in  concentrated 
sulnhuric  acid  is  yellower  than  that  of  a-amido-alizarin. 
V  —  T    A.  L. 


- 
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i  Hatters.     O.   Itnrav,  London. 

From   ••  The    Farbwerkc  vonnala    Meister,   Lucius,   and 
Bruoing,"    Hoecbst-on-the-Maine,   Germany.     Eug.  Pat. 

"    95,  \pril  7.  :- 

to   Eng.    Pat.    19,820  of   1892  (this   Journal, 
123]  a   red  colouring  matter  is  produced  by  heating 
rhbdamine  with  m-dinitro-chlorobemsene  in  alcohol.    Similar, 
but  yellower,  colouring  mutters  are  obtained  by  condensing 
dinitro-cbloro!  ind   o-  and  ;>  nitrobenzyl   chlorides 

with  the  symmetrical  diethyl-  or  diniethyl-ni  atnidophenol- 
phthalemcs.  The  compounds  thus  obtained  are  less  soluble 
in  alcohol,  acetic  acid,  and  water  than  the  corresponding 
tetra-alkyl  colouring  matter?.  They  dissolve  in  50  percent, 
acetic  acid  or  in  alcohol  at  th?  ordinary  temperature,  and  in 
water  on  heating.  Salt  precipitates  the  colour  from  the 
aqueous  solution  in  a  flocculent  condition,  and  the  dry 
colouring  matter  forms  a  light  yellowish  -  red  powder 
having  a  green  metallic  lustre.  The  two  following  examples 
explain  the  methods  employed  :  — (1.)  21  kilos,  of  diethyl- 
m-amido-phenolphtbaleine  hydrochloride,  8'6  kilos,  of 
/>-nitrobenzyl  chloride,  and  2- 65  kilos,  of  calcined  soda 
dissolved  in  10  kilos,  of  water  are  boiled  in  50  litres  of 
alcohol  for  several  hours.  The  alcohol  is  then  distilled  off 
and  the  colouring  matter  is  dissolved  in  hot  water  and  after 
filtration  precipitated  with  salt.  (2.)  19"3  kilos,  of  diethyl- 
m-amido-phenolphthaleine  and  10-I  kilos,  of  dinitro- 
chlorobenzene  are  heated  in  50  litres  of  alcohol  for  several 
hours,  and  after  distilling  off  the  alcohol  the  residue  is 
extracted  with  a  large  quantity  of  boiling  water  containing 
a  little  hydrochloric  acid.  After  filtering  this  solution  the 
dyestuff  is  precipitated  with  salt. — T.  A.  L. 
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The  Manufacture  of  Blue  Colouring  Mutter  containing 
Sulphur.  VY.  H.  Claus  and  A.  Ree,  Drovlsden,  Man- 
chester.    Eng.  Pat.  8221,  April  24,  1893. 

The  following  is  tbe  preparation  of  methylene  blue 
according  to  this  specification.  About  IS  kilos,  of  dimethyl- 
aniline  are  converted  into  the  nitroso  derivative,  which  is- 
filtered  off,  yielding  about  2G  kilos,  of  p-nitroso-dimethyl- 
aniline  hydrochloride.  This  is  dissolved  in  150  litres  of  hot 
water  and  120  kilos,  of  acetic  acid  (12  Tw.)  and  heated  to 
75  (*.  To  this  solution  is  added  75  kilos,  of  sodium  tliio- 
sulphate  in  350  litre*  of  water.  When  the  yellow  colour  of 
the  liquor  has  disappeared  the  temperature  is  raised  to 
80°  C.  and  120  kilos,  of  zinc  chloride  ( 102  Tw.),  15  kilos, 
of  dimethyl-aniline,  and  17  kilos,  of  hydrochloric  acid 
(28°  Tw.)  are  added.  Immediately  afterwards,  a  solution 
of  25  kilos,  of  sodium  bichromate  and  5  kilos,  of  sulphuric 
acid  in  250  litres  of  water  is  run  in,  the  temperature  being 
raised  to  90°  C.,  and  the  whole  being  well  stirred  during  the 
oxidation,  which  takes  about  three  minutes.  The  eolour, 
which  is  formed  at  once,  is  filtered  off  and  purified  by 
dissolving  it  in  water  and  precipitating  with  salt. — T.  A.  L. 


Manufacture  of  a  Novel  Diami'lo-Base  and  of  Colouring 
Matters  from  the  same.  O.  I  in  ray,  London.  From  "  The 
Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hoechst-on-the-Maine,  Germany.  Eng.  Pat.  7187, 
April  7,1893. 

The  base  referred  to  is  obtained  by  nitratingbenz-p-nitrani- 
lide,  reducing  the  trinitro-compound  obtained,  and  elimi- 
nating water  from  the  triamido  derivative.  This  produces 
p-diamido-phenyl-benzimideazole,  which  yields  a  tetrazo 
compound  capable  of  combining  with  phenols  and  their 
derivatives,  giving  cotton  colouring  matters.  The  successive 
operations  are  as  follows  : — When  beuz  p-nitranilide  is 
dissolved  in  five  times  its  weight  of  sulphuric  acid  mono- 
hydrate  and  nitrated  by  a  mixture  of  fuming  nitric  acid  and 
monohydrate,  it  is  converted  into  p-trinitro-benzanilide — 

[1.3.4](XO.,),..CrlH3.XH.CO.C„Il,.X<',ri.4]. 

This  compound  is  insoluble  in  water,  alcohol,  or  ether,  but 
soluble  in  glacial  acetic  acid  or  acetic  ether.  On  reduc- 
tion with  iron  and  hydrochloric  acid  it  yields  triamido- 
benzanilidc  — 

[1.3.4](NHj)j.C6H3.NH.CO.C6H4.NH2[1.4]. 

The  triamine  is  soluble  in  hot  water  and  crystallises  out  on 
cooling.  It  also  dissolves  in  hot  alcohol  and  acetone.  Its 
salts  are  easily  soluble  in  cold  water.  When  heated  in 
vacuo  to  250°  C.  one  molecule  of  water  is  split  off  and  the 
following  compound  is  produced  : — 

/\ 


This  anhydro  base  is  insoluble  in  water  or  ether,  soluble  in 
alcohol  and  acetone,  and  its  melting  point  is  above  250°  C. 
With  sodium  nitrite  and  a  mineral  acid  it  forms  an  easily 
soluble  tetrazo  compound,  which  readily  combines  with 
phenols,  naphthols,  their  sulphonic  and  carboxylic  acids, 
and  with  amido  acids.  The  usual  variations  may  be  made 
in  the  combinations  as  with  the  Congo  colouring  matters. 
The  colours  are  fast  to  soap  and  acids  and  the  shades 
produced  are  brighter  and  bluer  than  those  from  the 
colouring  matters  obtained  according  to  Eng.  Pat.  10,067 
of  1892  (this  Journal,  1893,  515).— T.  A.  L. 


Improvements  in  the  Manufacture  of  a  Diamido  Base 
and  of  Tetrazo  Colouring  Matters  derived  therefrom. 
W.  G.  Thompson  and  J.  Moore.  Middleton,  Lancashire. 
Eng.  Pat.  2232,  February  1,  1S94. 

By  heating  together  tolidine,  formaldehyde,  and  the  basic 
hydrochloride  of  m-tolylene  diamine  in  alcohol  on  the  water- 
bath  for  several  hours,  the  next  higher  homologue  of  one  of 
the  products  described  in  Eng.  Pat.  20,301  of  1893  (this 
Journal,  1894,  32)  is  obtained.  The  melt  is  treated  with  hot 
dilute  hydrochloric  acid,  the  solution  filtered,  and  the  new 
base  precipitated  as  a  brown  powder  by  adding  ammonia. 
The  following  formula  is  assigned  to  it  :  — 


CB 


I  I 

^NH.CsHj.Ceira.KH, 

i\NH.C8H]<^ 


When  heated  above  100°  C.  the  base  becomes  viscous. 
It  is  not  very  soluble  in  a.cohol,  but  the  hydrochloride  and 
sulphate  are  easily  soluble  in  water.  It  is  easily  converted 
into  the  tetrazo  compound,  and  the  colouring  matters 
claimed,  which  dye  unmordanted  cotton  red,  are  obtained 
by  combining  one  molecular  proportion  of  the  tetrazo 
compound  with  two  molecular  proportions  of  naphthionic 
acid  or  of  2-3'-naphthylamine  sulphonic  acid.  Both  these 
colouring  matters  dissolve  in  concentrated  sulphuric  acid  to 
a  blue  solution. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK,  Etc 

Wild  Silk.     H.  Silbermann.     Fiirb.  Zeit.  5,  19—21. 

Wild  silk  is  of  constantly  increasing  importance,  not  only 
as  a  substitute  for  cultivated  silk,  but  also  as  a  fibre  capable 
of  definite  applications,  and  for  certain  purposes  unsur. 
passed.  Wild  silks  are  distinguished  from  cultivated  by 
their  chemical  composition  and  morphological  structure. 
In  the  raw  condition  they  are  dull,  dark  coloured,  and  con- 
sisting of  a  thick,  double  fibre.  Tussah  silk  fibre  shows 
longitudinal  striations,  due  partly  to  fine  air-canals  within 
the  fibre,  and  partly  to  the  fact  that  each  single  fibre  is 
composed  of  a  number  of  excessively  fine  fibrils,  easily  seen 
under  the  microscop;-  in  a  transverse  section.  This  struc- 
ture and  the  thickness  of  the  fibre  cause  great  tenacity. 
The  diameter  of  wild  silk  fibre  is  often  60  —70  thousandths 
of  a  millimetre,  that  of  the  cultivated  fibre  seldom  exceeding 
32  thousandths. 
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Wliil.-  ordinary  -ili>  is  readilj  dissolved  bj  a  solution  of 
■inc  ohloridu  al  IS  B.,  tussah  requires  a  solution  at  00  B. 
It  dissolves  onlj  with  difficulty  in  ammoniacal 

:    i«    less   readilj    attacked  by  boiling 

hydrochloric  acid  than  the  cultivated  product. 

'  wil.i  i  ins   are  larg    and   riob  in  silk  ; 

kinds  measure  over  120  nun  in  length.     The  price  i-  consi- 

i,h  bclo*  that  of  cultivated  -ilk.     Wild  silk  appears  in 

,,    ..,    isti   fibre  with  a  somewhat  penetrating 

ir,   due  probablj    to  a   rotting    process   t  <>  which   the 

lire  subjected  before   reeling      Certain    kinds   of 

wild  silk  are  capable  of  being  reeled,  while  others  are 
i  hi, i'  -ilk  waste,  being  oarded,  combed,  and  -pun. 
The  most  important  varietj  is  Indian  tussub  (Anthersea 
ntulilln).  Several  crop-  of  cocoons  are  obtain  d  in  tin-  year, 
the  September  crop  being  best  suited  for  reeling,  The 
■cocoon  i-  attached  to  a  twig  by  a  handle-like  appendage* 
It  i-  oval,  regular  in  shape,  and  evenly  spun.  It-  hardni  -- 
is  due  to  urate  of  soda,  with  which  the  caterpillar  impreg- 
nates each  layer  as  completed.  The  cocoon  i-  45  to  50  mm. 
in  length,  and  -.'> — :>o  in  breadth.  When  drj  ii  we 
S — i  izrnis.,  and  contains  30  per  cent,  -ilk  fibre.  I  kilo,  -ilk 
i-  obtained  from  10 — 15  kilos,  of  fresh  or  :i — o  kilos,  dried 
•cocoons.  The  length  ofthe  fibre  is  1,200  1,400  metres,  of 
which  600—700  metre-  can  1"-  reeled,  The  diameter  varies 
from  50  to  90  thousandths  of  a  millimetre.  The  increasing 
demand  for  tussah  has  led  to  the  frequent  admixture  of  this 
fibre  with  less  valuable  wild  silks,  e.g.,  Anthenea  Jrithii, 
Ant.  paphia,  Ant.  rivalled,  ,\ 


(liin.-,- tu--;di  < .!;//.  pernyi)  in  structure  and  chemical 
'"h  >■  '■  res*  mblea  Indian  tussah.     I  hi 

"1"'"  the  <  Ihinese  oak,  and   prod -  irregularly  -pan, 

by  23  mm.  I, i...id.  having  a  -mall 
opening  al   one  end.     Keeling  in  tin-  ordinary  manni 
impossible,  since  tie  nk  in  boiling  water ;  they 

are  therefore  softened   by  -team    in  ructed 

baskets,  and  tbi 

fcilk  fibre      l  i  c  Ii  Dgth  of  tie-  fibn  i     100  metres,  ami 

68  thousaudths  of  a  • 
Wild  hygroscopic  than  cultivated  silk.     The 

amount  of  moisture  contained  i  real  influence  on 

the  tenacity   and  elasticity  of  the  fibre,  increase  of  moisture 
diminishing  the  tenacity  but  increasing  tin-  .  lasticity. 

R.  Ii.  II. 


Connection  between    I  f  and  Moisture  present  in 

Hemp  and  Flax.    C.   A.  Lobry  de  Bruyn.     Cbem.  Z    l 
17,  1  132—1433. 

In  a  previous  paper  on  thi-  subjc  i  (tTicm.  Zeit.  17^  172 — 
17:;  ;  this  Journal,  1893,  625)  the  author  showed  that  the 
effect  of  increased  moisture  present  in  fabrics  of  hemp  and 
flax  is  to  increase  their  tenacity.  This  he  has  fully  con- 
firmed by  subsequent  experiments.  The  trials  were  made 
with  strips  of  the  fabrics  em  according  to  the  warp,  ami 
each  number  given  is  the  mean  of  thru  i  to  -;\  .  stimations. 
The  re-ults  with  four  samples  v.,-rc: — 


B. 


I>. 


Moisture.       Breaking  Strain.        Moisture.       Breaking  Strain         Moisture.       Breaking  Strain.        Moisture.       Breaking  strain. 


Per  c.nt. 

Kil.'s. 
17s 

Pert  Vi,t. 
0 

Kilns. 

180 

PerCent. 
0 

Kilo*). 
143 

Per  Cent. 
0 

Kill  s. 

117 

41 

1H7 

■'■_' 

190 

3D 

16! 

2-2 

153 

:■:. 

■:v. 

.-..-, 

2W 

6'4 

103 

5 

170 

3-8 

a 

888 

8'8 

235 

6-7 

203 

12 

345 

12 

350 

W7 

255 

11  2 

ir:. 

:;:s 

15 

402 

13  3 

290 

133 

- 

•_'.'.■ . 

405 

19-1 

417 

22 

320 

3. 

280 

" 

•" 

SS 

^ 

38 

325 

From  these  results  it  is  seen  that  with  increase  of  moisture 
beyond  15  per  cent  there  is  but  very  slight  increase  in 
tenacity.  This  result  does  not  agree  with  that  described  in 
the  previous  paper,  the  difference  being  possibly  due  to  a 
tighter  twist  of  the  thread  in  spinning  the  yarn  in  the  former 
instance. 

It  is  difficult  to  give  figures  which  ar»  absolute!; 
as  it  is  found  thai  so-called  air-dried  cloth  contains, 
according  to  season  of  the  year,  from  6-.1  —  \2  percent, 
moisture.  The  condition  of  the  surrounding  air  during  the 
experiments  also  affects  the  results.  Different  strips  cut 
from  the  same  fabric  may  show  a  difference  of  .5  per  cent, 
in  the  breaking  strain. 

Hemp  and  flax  are  more  hygroscopic  than  cotton ;  this 
may  be  due  partly  to  difference  of  struct,  re,  partly  to  small 
quantities  of  pectie  matters  present  in  the  hemp  or  flax. 
These  substances  may  be  present  in  scoured  yarn  even  up  to 
10  per  cent.— R.  15.  B. 


in  the  chemical  wash-houses,  are  attributed  to  extreme  I 
of  the  excitation  referred  to. — A.  G.  B. 


The  ISlectrical  Excitation  of  Petroleum  Spirit  (Benzine"). 

II.  Kissling.     Chetn.  Zeit  17,  1773—1774. 

In  a  letter  on  this  subject  the  author  states  that  in  many 
chemical  washing  works  it  is  customary  to  add  a  soluble 
soap  to  the  petroleum  spirit  (benzine)  in  order  to  prevent 
the  electrical  excitation  of  this  solvent.  In  some  cases  the 
soap  is  used  all  the  time,  in  others  it  is  only  added  when 
the  crackling  noise,  which  indicates  the  excitation,  is 
detected.     The  fires  that  have  not  unfrequently  broken  out 


The    Prevention    of  Petroleum    Spirit    Fires  in    Chemical 

Cleaning.  C.  F.  Gobring.  Farb.  Zeit.  5,  49. 
Wiikx  dried  wool  and  silk  are  immersed  in  pure  petroleum 
spirit  (benzine),  in  the  neighbourhood  of  an  electroscope, 
lifted  out  aud  again  immersed,  a  wide  divergence  of  the 
leaves  of  the  electroscope  is  observed.  The  amount  of 
electricity  may  be  even  so  great  that  it  cannot  be  measured 
by  the  electroscope.  If  the  experiment  is  conducted  in  the 
dark,  electric  sparks  aud  flashes  of  light  accompanied  by 
crackling  sounds  are  seen  and  heard,  which  may  readily 
increase  until  the  benzine  is  ignited.  The  method  of  pre- 
vention is  to  add  to  the  benzine  from  0-2  to  0'3  per  cent. 
of  a  soap  soluble  in  benzine,  when  the  sparks  and  crack- 
ling at  once  cease  and  all  danger  is  avoided. 

It  is  well  known  that  pure,  freshly  distilled  benzine,  in 
the  cold,  dry  days  of  winter,  is  liable  to  take  lire  spon- 
taneously, owing  to  the  production  of  electricity.  \- 
as  the  atmosphere  becomes  warm  or  moist  the  conditions 
for  carrying  off  the  electricity,  or  for  its  tola!  prevention,  are 
secured. 

In  the    first   case    mentioned    possibly   the    soluble    soap 
provides  the   necessary  moisture,  which  by   means  of  the 
soap  is   dissolved   in    the    benzine,   water   being    ether « 
non-miscible  with  benzine. — K.  B.  B. 
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VI -DYEING,  CALICO  PRINTING.  PAPEK- 
STAINING,  AND  BLEACHING. 

Improt'tmtmts  in  Bleaching  and  Printing.     ( lesterr.  Wollen- 
u.  Leinen-ind.  1894, 14,  v 

As  an  improvement  in  calico-printing,  the  patent  bowking 

process,  already  introduced  into  several  printworks,  is  laid 

siderable  >trc>s  on.     The  material  is   boiled   in  caustic 

ive  out  of  contact  with  the  air,  and   an  article  is  thus 

furnished  which  resembles  half-bleached  goods. 

Reference  is  made  to  variegated  goods,  produced  till 
recently  for  the  most   part  in  England,  and  it  is  stated  that 

-•rong  effort  is  now  being  made  to  obtain  appropriate 
shades  that  can  be  fixed  on  the  materia!  prepared  with 
jS-naphthol. 

Success  has  been  attained  by  printing  with  basic  dye- 
stuffs  with  the  addition  of  some  tartaric  acid  and  "  tin  salt," 
in  obtaining  effects  similar  to  those  obtained  with  para- 
nitranilinc  red  or  napbthvlamine  Bordeaux. 

After  printing,  the  piece-  are  steamed,  treated  with  tartar- 
emetic,  and  washed.  As  yet  the  whites  in  the  case  of 
paranitraniline  red  are  unsatisfactory. 

The  discharge  of  direct-dyed  colouring  matters  is  carried 
out  as  heretofore  ;  the  extension  of  this  branch  is  favoured 
by  the  fastness  of  the  new  direct-dyeing  colours. 

"  The  discharge  of  basic  colours  progresses  slowly  ;  it  is 
effected  by  means  of  caustic  soda  on  the  tannin-mordanted 
pieces,  with  subsequent  treatment  in  tartar-emetic  and 
dyeing  with  basic  dyestuffs.  Chrome  -  discharged  goods 
and  resists  with  alizarin  are  produced  in  quantity.  As 
suitable  new  colours.  Alizarin  green,  Alizarin  grenat,  and 
Alizarin  cardinal  may  be  mentioned. 

Repeated  trials  with  the  new  indigo  salt  "  Kalle"  are  in 
progress,  though  it  would  seem  to  be  of  interest  for  calico- 
printers  only,  on  account  of  expense. — W.  B.  H. 


cent,  of  the  salt,  and  after  2— 3  hours' boiling  the   solution 
is  completely  decolorised. 

The  author    has  been  unable   to   make  use   of  uranium 
compounds  in  the  production  of  aniline  black. — E.  B.  B. 


The  Fixation  of  Uranium  Oxide  on  Textile  Fibres  and  the 
Application  of  Uranium  Suits  as  Mordants  for  Dyestuffs. 
E.'Odernbeimer.     Farb.  Zeit.  5,  17—19. 

Uranium  Yellow. — This  colour  is  produced  by  a  method 
analogous  to  the  author's  process  for  "  Golden  purple  " 
(  Bull.  Soc.  Ind.  Mulhouse,  1892,  529—539  ;  this  Journal, 
1893,  442—443),  the  fabric  impregnated  with  a  uranium 
salt  being  subjected  to  pressure  by  a  hot  metallic  surface. 
A  bath  containing  14  grms.  uranium  nitrate  per  litre  gives 
an  orange-yellow,  more  dilute  solutions  straw-yellow  colours. 
while  stronger  solutions  attack  the  fibre.  The  production 
of  the  colour  depends  on  the  formation  of  uranium 
hydroxide.     It  is  affected  by  acids  and  alkalis. 

Uranium  Brown. — The  fabric  is  first  steeped  in  a  hot 
solution  of  a  uranium  salt,  then  worked  in  either  a  solution 
of  potassium  ferro-  or  ferricyanide,  or  of  gallic  acid,  hydro- 
quinone,  tannic  aeid,  or  some  tannin  material.  The  brown 
obtained  by  the  use  of  ferro-  or  ferricyanide  is  fast  to  acids, 
but  destroyed  by  alkalis,  while  the  colour  produced  by 
L'alhc  aeid,  &c  is  fast  to  alkalis,  and  destroyed  by  acids, 
the  colour  being  restored  by  an  alkaline  solution. 

These  colours  cannot  be  produced  on  cotton,  and  are 
darker  on  wool  than  on  silk.  They  resemble  very  closely  in 
appearance  and  properties  the  shades  resulting  from 
chromates  and  tannin  materials,  and  in  both  cases  there  is 
little  doubt  that  the  colour  is  a  true  compound  of  tannin 
with  uranium  or  chromium. 

Uranium  Salts  as  Mordants. — Experiments  have  been 
made  with  about  200  dye-tuffs,  both  as  to  the  alteration  of 
shade  on  the  fibre,  and  the  formation  of  a  lake  with  the 
colour  solution.  Although  a  few  results  appear  useful, 
these  mordants  do  not  possess  advantages  which  would 
make  them  of  general  practical  interest.  The  usual  effect 
of  uranium  mordants  is  to  change  yellow  to  orange,  orange 
to  light  red,  blue  or  red  to  black,  the  colours  being  fast  to 
soap  and  alkalis,  but  in  most  cases  affected  by  acids. 

In  boiling  wool  with  a  0-2  per  cent,  solution  of  uranium 
acetate,  after  one  hour  the  wool  has  taken  up  about  30  per 


The  Substantive  Dyestuffs   in  the  Dyeing   of  Half- 11 
Good--.     I".  Ackerman.    Farb.  Zeit.  5,33—3-1  and  52—54. 

The  author  refers  to  two  previous  papers  which  have 
appeared  on  this  subject  by  Lindemann  (Farb.  Zeit.  4  ["])■ 
and  Mecklenburg  (Farb.  Zeit.  4  [17])- 

The  numerous  difficulties  attending  the  use  of  the  "  direct 
cotton  "  colours  for  wool  and  cotton  unions  are  due  to  three 
facts — (1)  the  entirely  different  behaviour  of  different  dyi  - 
towards  the  same  material ;  (2)  the  different  behaviour  oi 
the  same  dye  towards  different  materials;  and  (3)  that  the 
methods  of  dyeing  differ  greatly  from  those  previously  in 
use.  Minor  differences  are  also  due  to  varying  relative- 
proportions  of  cotton  and  wool  in  the  mixed  fabrics. 

As  to  the  best  method  of  dyeing,  the  author  considers  a 
boiling  dye-bath  indispensable,  especially  for  thick  and 
heavy  goods.  The  best  addition  to  the  dye-bath  is  20  grin-, 
sodium  sulphate  per  litre.  Sodium  bisulphate  is  not 
recommended. 

According  to  results  obtained  on  half-wool  material  the- 
dyestuffs  may  be  grouped  into  six  classes,  as  shown  in  the- 
table  on  next  page.  In  every  case  the  dyeing  was  for  two- 
hours,  boiling. 

Most  of  these  dyestuffs  tend  to  dye  the  cotton  at  first,  tho 
colour  being  only  taken  up  by  the  wool  after  long  boiling  ^ 
hence  if  the  time  is  less  than  two  hours  the  division  into 
groups  will  not  be  as  above,  e.g.,  a  colour  might  appear  in 
Groups  1  or  3  which  is  classed  above  in  Group  2.  Thi 
dividing  lines  between  the  various  groups  are  of  course  not 
very  clearly  defined.  The  next  question  is,  wdiich  groups  of 
dyes  are  adapted  for  the  dyeing  of  unions  ?  That  the  dyes 
of  the  first  group  are  so  is  evident,  but  the  use  of  these 
alone  does  not  afford  a  sufficient  range  of  colours.  Several 
of  those  in  Group  2  are  useful,  viz.,  those  which  border 
closely  on  Group  1,  such  as  Diamine  Red  NO,  Benzopur- 
purin  4  B,  Congo  Red  R,  and  Deltapurpurin  5  B,  and,  with 
a  shorter  time  of  dyeing,  these  may  be  counted  in  Group  1 . 
The  same  applies  to  Chicago  Blue.  Or  other  dyes  of  this 
group  may  be  used  in  mixtures  with  Groups  3  or  5.  Diamine 
Scarlet  B  and  Diamine  Fast  Red  F  give  good  results  at 
7u: — gu  C,  the  goods  remaining  after  dyeing  in  the  bath 
until  cold.  Diamine  Fast  Red  F  has  the  special  advantage 
of  great  fastness  to  light.  The  dyes  of  Group  3  are  nppliedi 
together  with  Group  2  or  with  acid  dyes  for  the  wool,  as 
mentioned  later.  Group  4  is  unsuitable.  Dyes  of  Group  5 
are  used  in  connection  with  acid  dyes,  and  this  is  the  cj  - 
also  with  Group  6,  the  wool  being  shaded  up  to  the  cotton 
by  the  acid  colour. 

Sulphoncyanin  and  Brilliant  Sulphonazttrin  (Farben- 
fabriken),  which  dye  the  wool  only,  can  he  used  with  the 
blues  of  Group  5. 

A  number  of  acid  colours  can  be  applied  to  wool  with  the 
soli  addition  of  sodium  sulphate,  though  the  bath  is  not 
thereby  exhausted.  Such  colours  are  suitable  for  mixing 
with  dyestuffs  dyeing  cotton  deeper  than,  or  a  different 
shade  from,  wool.  Examples  of  these  acid  dyes  are:  — 
Azoflavin  (B.A.S.F.),  Croceine  Orange  (Kalle),  Acid  Violet 
6  BN  (Bayer),  Formyl  Violet  (Cassella),  &c.  Alkali  Blue- 
may  be  employed  with  those  cotton  colours  unaffected  by 
acids,  if  the  coods  are  developed  in  a  weak,  cold,  sulphuric 
acid  bath.  For  shading  are  also  useful  : — Milling  Red  It 
(Cassella),  Fast  Acid  Violet  (ML  and  B),  Rosinduline- 
(Kalle).  &c. 

Every  shade  can  be  obtained  by  the  various  methods 
indicated  except  bright  greens,  blue-violets,  and  a  brilliant 
black  to  compete  in  the  matter  of  cost  with  logwood. 

The  following  methods  may  be  specially  recommended  : — 

Yellow. — Oxyphenine  alone,  Direct  Yellow  with  Diamine- 
Gold  or  with  Chrysophenine. 

Orange. — Direct  Orange  with  Croceine  Orange. 

Red. — Diamine  Fast  Red  F,  Diamine  Scarlet  B,  or 
Benzopurpurin  4  B. 
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ho  Anilin-  hi      -  '  •  Ischaft  f ur  Anilinfabrikati 

C  =  L.  Cassella  amU'o.    CI  =  Clayton  Aniline  Co.    D-DablandCo.    G  =  Rudolph  Geipy.    K      hjille  and  Co. 

I.  =  Leonhardt.    Ull  =  Read  Holliday. 


Red-Violet. — Diamine  Violet  X  with  Sulphoncyanine. 

Ifavti  Blue. — Diamine  Black  with  Brilliant  Sulpbon- 
azurine,  or  Chicago  Blue  G  with  Diamine  Black  BH. 

Light  Blue.— Diamine  Blue  with  Alkali  Blue  6  B.  This 
shade  is  not  fast  to  light. 

Brown. — Diamine  Bronze  G  with  Brilliant  Sulphonazuriue 
and  Congo  Brown  G. 

1  a  dj  eing  a  second  lot  of  goods  in  an  old  bath  the  amount 
of  sodium  sulphate  used  most  be  greatly  diminished.  To 
arrive  at  good  results  the  hath  should  be  bested  with  the 
hydrometer.     The  correct   strength  of  the  liquor  is  2lc — 

The  effect  of  large  quantities  of  sodium  sulphate  is  to 
swell  out  the  wool,  at  the  same  time  giving  it  a  flabby  feel. 
The  increase  of  volume  may  he  preserved  and  the  flahhiness 
avoided  by  an  addition  to  the  hath  of  l\ — 2  grms.  of  starch 
or  gum.— K.  B.  B. 


Tlu  Production  <;f'  many-coloured  Fabrics  by  Mordanting 
the  Yarn  before  Weaving.  II.  I.ange.  Fail..  Zeit.  5, 
49— 52  and  67—71. 

Thk  production  of  parti-coloured  fabrics,  consisting  of  two 
or  three  different  fibres,  by  choosing  suitable  colouring 
matters  and  methods,  presents  little  difficulty.  For  example, 
with  a  mixed  wool  and  cotton  fabric  the  wool  is  dyed  with 
an  actd  colour,  the  goods  treated  with  tannin  and  an 
antimony  salt,  and  then  with  a  basic  colour,  the  cotton 
becoming  dyed  and  the  wool  shade  being  modified. 
W  ith  the  benzidine  colours  good  results  may  be  obtained 
f  it  be  remembered  that  in  an  acid  bath  wool  and  silk  are 
dyed  more  than  cotton,  while  in  a  neutral  (salt)  bath  the 
cotton  acquires  the  deeper  shade,  this  being  the  case  to  a 
still  more  marked  extent  in  an  alkaline  hath. 

Fabrics  of  wool  and  silk  are  dyed  iu  two  colours  by 
;  the  wool  with  certain  acid  colours  {e.g.,  Orange  II) 
in  a  boiling  bath,  removing  as  far  as  possible  the"  faint 
colour  frrm  the  silk  with  boiling  distilled  water,  or  bv  other 
means,  and  then  dyeing  the  silk  in  a  warm  bath  with 
another  acid  colour  (, ..;.,  Water  blue). 


The  special  processes  indicated  in  the  title   of  the   paper 
are   applicable   to   fabrics    of    wool,  cotton,   or  silk,   oi 
mixed  fabrics  containing  two  or  all  of  these  fibres. 

With  fabrics  of  one   fibre   only,  one   method  is  to 
mordanted  with  unmordanted  yam,  and  then  dye  with  some 
colour  requiring  a   mordant.     Then  pass  through  a  weak 
soap  bath  to  remove  colour  from  the  unmordanted  portions, 
and    if   necessary   top  with    Fomi  id,   or  henzi. 

dyestnff.       If    three    or    more    shades    are    desired,   then 
unmordanted  yarn  is  woven  with  \arn  treated  v»it!i  salts 
chromium,  aluminium,  iron,  &c,  and  the  fabric  dyed  with 
alizarin,  logwood,  &c. 

Similar  methods  may  be  used  for  mixed  fabrics 
unmordanted  and  mordai  ted  cotton,  unmordanted  and 
mordanted  wool  are  all  woven  together,  and  dyed  in  one 
bath,  cleared  with  soap,  and  perhaps  topped  with  a  second 
dyestuff,  which  may  dye  the  wool  only,  the  cotton  only,  or 
both  fibres. 

Numerous  examples  are  given,  illustrating  these  processes 
as  applied  to  all  classes   of  fabrics.     This  method  has  for 
some  time  been  employed  in  the  production  of  black  fal  I 
with   un.lved  margins,   the   main  part  of  the  fabric  being 
woven   from   wool  and  mordanted  cotton,  while  the   i 
consist  of  unmordanted  cotton. —  B.  B.  B. 


The  Electrolytic  Reduction  <./'  Indigo.     J.  Mullerus. 
Cheni.  Zeit.  17,  1 154. 
The  possibility  of  reducing  indigo  by  electrolysis  was  first 
demonstrated  by  Goppelsroeder.      An   electric  indigo  vat 
would  possess   the   very   great   practical  advantage  of  not 
containing  any  sediment  »  hi  h  from  time  to  time  b: 
removed, "thus"  causing  an  interruption  in  the 
the  vat.     Having  prepared  a   val   by  electrolytic  a 
of  indigo,  it  v  try  to  pass   through   : 

while    it    is    bein-     used    ill  But 

Goppelsroeder,  as    also   Wartha,   observed    that   pro'onged 
electrolytic  treatment  causes  a  further  change  of  t! 
white,  or  even  its  total  destruction,  and   for  this  reason  the 
practical  use  of  '1   •  trolytic 

reduction   of  indigo  cannot  be  satisfactorily  effected  in  the 
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cold,  but  is  easily  accomplished  at  the  boiling  temperature . 

other  hand,  solutions  of  indigo  carmine  are  easily 

reduced  by  the  electric  current  even  in  the  cold. — C.  < '.  V7. 


tion  of Indigotine  to  Indigo  White.   F.  Goppels- 
rocder.    Chem.  Zeit.  17,  1683. 

The  reduction,  or  rather  the  bydrogenation  of  indigotine, 
for  the  purpose  of  forming  a  vat,  can  be  effected  in  the 
presence  of  an  alkali  by  various  substances,  some  of  which 
the  cold,  while  others  require  higher  temperatures. 
Ir.  the  cold  vats,  which  are  especially  used  for  the  dyeing  of 
cotton  and  lineD,  ferrous  sulphate,  zinc  dust,  glucose, 
hydrosulphite,  stannous  chloride,  and  arsenic,  or  stannous 
chloride  and  orpiraent,  are  used  as  reducing  agents;  while  of 
the  warm  vats,  which  are  used  for  the  dyeing  of  wool  aDd 
.  the  wood  vat,  the  soda  or  potash  vat,  and  the  urine  vat 
are  those  generally  employed.  Mixtures  of  indigo  aDd  various 
alkalis  were  subjected  to  the  action  of  electric  currents  of 
varying  power,  but  the  reduction  of  the  indigo  was  in  every 
-■■  found  to  be  exceedingly  slow  and  imperfect  in  the  cold. 
At  a  boiling  temperature,  however,  it  proceeds  very  rapidly, 
but  the  prolonged  action  of  the  electric  current  upon  the 
vats  obtained,  leads  to  further  changes  of  the  indigo  white, 
and  finally  altogether  destroys  it.  By  impregnating  cloth 
wi:h  a  suspension  of  finely-ground  indigo  in  a  solution  of 
caustic  soda  or  lime  and  passing  the  cloth  in  contact 
between  two  copper  plates  forming  the  electrodes,  and 
then  sending  an  electric  current  through  these  plates, 
reduction  of  the  indigo  on  the  cloth  takes  place,  and  on 
subsequent  exposure  of  the  cloth  to  the  air,  it  becomes  dyed 
with  indigo.— C.  O.  W. 


The  Synthesis  of  Azo  Colours  on  Animal  Fibres.  J. 
Pokornv.  With  Report  on  the  same  bv  P.  Werner. 
Bull.  Soc.  Ind.  Mulhouse,  1893,  282— 287. 

Wool  and  silk  possess  the  property  of  attracting  from  an 
aqueous  bath  certain  amines,  e.g.,  naphthylamine,  provided 
that  the  amines  are  present  as  bases,  and  in  a  finely-divided 
condition.  Naphthylamine  is  dissolved  in  alcohol,  the 
solution  poured  into  the  bath,  in  which  the  wool  is  steeped 
over  night.  The  next  day  the  wool  is  passed  through  a 
solution  of  sodium  nitrite  acidified  with  hydrochloric  acid; 
after  some  minutes  the  colour  is  developed,  when  the  wool 
is  taken  out,  washed,  and  dried.  The  colours  are  fast  to 
soaping.  The  quantity  of  amiue  determines  the  depth  of 
the  shade.  In  the  nitrous  acid  bath  part  of  the  naphthyl- 
amine is  first  diazotised,  and  the  diazo  compound  combines 
with  the  remainder  of  the  naphthylamine  to  produce  the 
corresponding  amido-azo  body.  The  colours  are  only  formed 
on  wool  or  silk.  Stannous  chloride  decolorises  the 
fibre. 

All  amines  which  have  the  para-position  free,  and  which 
are  capable  of  yielding  amido-azo  compounds  behave  in  a 
similar  way.  a-Naphthylamine  yields  brown,  S-naphthyl- 
amine,  orange-red  colours.  For  printing,  the  amine,  together 
■with  thickening,  is  printed  on  the  fabric,  which  is  then 
passed  through  the  nitrous  acid  bath  to  develop  the 
colour. 

The  fixation  of  the  amine  on  the  fibre  in  the  first  bath  is 
entirely  mechanical,  and  it  can  be  completely  removed  by 
washing  with  hot  water. 

Wo.l  and  silk  prepared  with  napiithylamine  and  exposed 
untight  become  darker.  Brown  or  orange  designs  on  a 
lighter  ground  can  be  obtained  by  preparing  with  naphthyl- 
amine, exposing  portions  of  the  fabric  to  sunlight,  and 
developing  with  nitious  acid,  when  the  exposed  portions 
take  a  much  darker  colour  than  the  covered  portions  ;  this 
i-  especially  the  case  when  a-naphthylamine  is  a     I. 

(  It  may  also  be  noted  that  it  wool  or  -ilk  are  steeped  in  a 

solution  of  a  diazo-  or  tetrazo-body,  e.g., componnds  derived 

from  naphthylamine  or  di-anisidine,   the   fibre   absorbs   the 

body,  which  can  be  converted  into  a  useful  colouring 

matter  by  further  combining  it  with  a  phenol  or  amine.  I 

Report  by  I'.  Werner  on  the  a6.  r    Paper.— In  carrying 

the  process   described   iu  detail  in  the  foregoing,  it  _  is 

Eeeessary  to  use  alcohol  and  water  in  proportions  depending 

on  the  nature  of  the  amine.      Thus,  with   a-naphthylamine 


(b  crms.  per  litre  of  liquid),  as  the  amount  of  alcohol 
increases  from  50  to  300  grms.  per  litre,  the  quantity  of 
naphthylamine  absorbed  by  the  wool  also  increases.  With 
larger  amounts  of  alcohol  it  again  decreases,  until,  with  a 
bath  consisting  entirely  of  alcohol,  no  naphthylamine  is 
absorbed.  It  appears,  from  experiments  made,  that  the 
wool  absorbs  not  only  the  dissolved  naphthylamine,  but  also 
a  part  of  the  precipitated  base,  not  by  direct  contact  of  the 
fibre  with  the  precipitate,  but  through  the  medium  of  the 
liquid.  The  fact  is,  probably,  that  the  naphthylamine  passes 
from  a  medium  iu  which  it  is  less  soluble,  viz.,  water,  to 
one  iu  which  it  is  more  soluble,  viz.,  wool.  This  absorption 
must  take  place  in  a  bath  in  which  the  naphthylamine  is 
to  some  extent  soluble.  Only  the  colours  resulting  from 
the  use  of  a-naphthylamiue  are  of  practical  interest. 

— R.  B.  B. 


The  Action  of  Light  on    Metatungstate  of  Soda  and  its 

Applications.      C.    Schoen.     Bull.   Soc.    Ind.  Mulhouse, 
1893,  277—279. 

If  cotton  be  worked  in  a  solution  of  metatungstate  of  soda 
of  a  per  cent,  strength,  it  rapidly  be  lomes  blue  when  exposed 
to  light,  owing  to  the  reduction  of  the  compound.  In  a  dark 
room  the  fabric  again  becomes  white,  the  blue  colour  re- 
appearing on  renewed  exposure  to  light.  On  treating  the 
blue  fabric  with  water  a  blue  solution  is  obtained,  which,  on 
the  addition  of  lead  acetate,  gives  a  blue  precipitate.  Both 
the  solution  and  precipitate  rapidly  became  colourless,  even 
in  full  daylight.  A  simple  solution  of  the  metatungstate 
does  not  change  colour.  The  effect  of  adding  a  salt  of 
copper  to  the  metatuDgstnte  is  to  retard  though  not  to 
prevent  the  action  of  light ;  fabrics  prepared  with  nieta- 
tungstate  and  a  copper  salt  become  at  first  yellower  and 
then  slowly  bluer.  The  reducing  action  of  light  is  partly 
overcome  bv  the  oxidising  properties  of  the  copper  salts. 

— R.  B.  B. 


An  Aluminium-Bronze  "  Doctor"  for  Printing-Machines. 

(Reports  on  a  "Doctor"  sent  in  Competition  for  a 
Prize  of  the  Society.)  Bull.  Soc.  Ind.  Mulhouse,  1893, 
270—272 

(1.)  Report  of  M.  Albert  Frey.—  -The  new  doctor  has  been 
in  use  for  six  months  with  satisfactory  results.  It  presents 
a  great  advantage  over  the  steel  dDctor  with  colours  con- 
taining sodium  bisulphite,  which  substance  readily  attacks 
steel,  e.g.,  Coeruleiu  S,  Alizarin  Blue  S,  &c.  For  reds  and 
pinks  also,  the  results  are  better  than  with  doctors  of  either 
steel  or  ordinary  bronze. 

(2.)  Report  of  M .  Albert  Scheurer. — The  new  "  doctor  " 
is  superior  to  any  previously  made  of  the  same  material  and 
to  the  "  composition "  doctor,  but  lacks  the  power  of 
giving  such  clear  and  finished  printing  as  is  obtained  by  the 
u-r  of  the  steel  doctor.  It  docs  not,  therefore,  entirely 
fulfil  the  conditions  of  the  prize,  viz.,  that  the  doctor  should 
offer  the  resistance  of  stud  to  mechanical  work,  and  the 
resistance  of  "  composition  "  to  chemical  agencies. — R.  B.  B. 


The  Dyeing  of  Light  Shades  on  Wool  by  Means  of 
Alkaline  Solutions  of  Alizarin  Cyanine.  E.  Schnabel. 
I'arb.  Zeit.  5,  145  —  147. 

Like  other  alizarin  dyestuffs,  alizarin  cyanines  are  soluble 
in  caustic  alkalis,  alkaline  carbonates  and  silicates,  and 
borax.  If  wool  is  steeped  in  a  hot  alkaline  solution  of 
alizarin  cyanine  it  is  dyed,  according  to  the  shade  of 
dyestuff,  reddish-grey  to  light  violet-blue.  These  colours 
!V  fast  to  washing  and  fairly  fast  to  milling,  and 
approach  in  brilliancy  the  shades  obtained  with  aniline 
mrs,  e.g.,  methyl  violet.  In  choosing  the  alkali,  sodium 
hydrate  and  carbonate  are  excluded  owing  to  their  effect 
on  wool,  and.  in  practice,  ammonia  is  found  most  suitable. 
Tin-  bath  must  not  be  brought  to  the  boil  and  the  time  of 
dying  must  not  exeecd  30  minutes,  as  hot  ammonia 
solutions  tend  to  mat  anil  felt  the  wool.  The  method  of 
dyeing,  which  is  only  suitable  for  loose  «  ool,  is  as  follows  : — 
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The    both    is  1  n  the  alizai  id  cyanine, 

dissolved  in  3  i  times  ii-  volume  <>f  liquor  ammoniac,  is 
ndded,  and  in  addition  :i  lin f-  ammonia  for  evi  ry  50  kilns. 
wool,     Ki  ,  and   «,ek  liO  minutes  al   the  same 

ifn  peratu  I  out,   bIIok    to   cool,  and   rinse.     The 

ammonia  left  in  the  wool  quickh  evaporates.  After 
rinsing  and  .lr\  ine,  the  wool,  which  becomes  slightly  matted 

during  dyi  inal   properties  npaired. 

bath  may  bo  utilised   for  n  second  lot   if  certain 
proportions   of   alum   and  bran  are  added  and  the 
taken  from  the  surface,  whereby  soap,  &c.  dissolved  "M 
t rom  the  first  lot  ol   wool  are  n  moved. 

The  disadva  -  are   that,  owing  to  the 

•hort  time  of  dj /.it   is   impossibli    by  additions  of  dye- 

■.nirt  to  match  n  fjiven  shade,  and  that  the  colours  are,  as 
might  be  ■  icids,  the  effect  <>f  which   a 

to  redden  the  shade.  The  former  disadvantage  is  obviated 
bj  the  fact  that  the  dyei  is  bo  n  in  a  position  so  to  arrange 
the  concentration  of  the  Imtli   that   I  .   tone  mi v 

result,  'I  dyestuff  with  the  same  n mount 

of  alkali  gives  similar  results. 

The  n:.  ih  Hj  useful  foi    pearl  greys  and  light 

indigo  blues  -  withstand  the  action  of  sunlight 

better  than  the  s  lined  with   methyl  violet  or  with 

indigo  extract  and  orchil. 

It  is  as  yet  difficult  to  say  whether  these  colours  should 
be  class  intive  or  adjective,   i".e.,  whether   the 

ammonia  merel)  a  its  as  a  solvent,  or  whether  it  plays  the 
part  of  a  true  metallic  oxide. — R.  Ii.  B. 


Simt>    Votes  0     ingq)  Logwood  on  Cotton, 

W.  Bnngert.     F&rb.Zcit.  5.  129—130. 

\Vhi;n  cotton  is  dyed  by  means  of  logwood  extract  and 
copper  sulphate,  the  addition  of  tannin  to  the  logwood  tends 

to  render  thi  iter.     This  appears  to  be  due  to  the 

tannins,  the  same  effect  being  noticed 
when  acetic  acid  is  added  to  the  dye-bath.  In  tiie  ease  of 
logwood  extracts  containing  tannin  this  defect  can  partly  be 
overcome  by  the  addition  of  small  quantities  of  soda  to  the 
bath,  but  the  shade  is  not  so  dark  even  with  this  pre- 
caution, as  when  pure  logwood  extract  is  employed. 

If,  however,  the  logwood  is  applied  by  means  of  iron 
mordant,  the  addition  of  tannin  darkens  the  shade.  It 
is  much  better  that  the  dyer  should  add  the  tannin  extract 
to  the  logwood,  than  that  he  should  use  impure  logwood 
extracts  containing  tannin.  The  best  tannin  material  to  use 
is  chestnut  extract,  which  tends  to  render  the  shade  yell.  over. 
thus  converting  the  logwood  blue-black  into  a  dead  black, 
and  rendering  unnecessary  the  addition  of  a  yellow  colouring 
matter. 

Although  tl  ned  without   alkali. 

iu  practice  J  per  cent,  of  soda  is  added  to  the  dye-bath  ;  this 
the  dyeing  to  take  place  more  gradually,  and  therefore 
more  evenh  . 

When  a  yellow  ised  to  produce  a  dead  black 

with  logwo  id,  either  fustic  or  quercitron  hark  is  chosen. 
The  latter  gives  a  le  with    iron  mordants,  owing 

to  the  greater  amount  of  tannin  it  contains,  hut  for  the  best 
blacks  afresh  logwood  di  •         loyed,  together  with 

pure  fustic  extract.— B.  Ii.  B. 


The  Dyeing  of  Paper  in  Pulp.     II.  Falke.      Fiirb.   Zeit  5, 
97— 100  and  113—116. 

itter  to  be  suitable  for  paper-dyeing  mnst 
-tain  fastness  to  lis.'ht.  must  not  rub  off,  and 
should  not  injuriously  affect  the  strength  of  the  paper.  The 
mineral  colours  have  been  largely  used  for  tins  purpose,  and 
the  effect  of  the  deposition  of  mineral  particles  in  the  fibre 
is  that  the  paper  becomes  tendered.  The  coal-tar  dyes  are 
largely  repta  amend  colours,  but  the  following  of 

the  latter  class  are  still  used  :— 

— Vermilion,  cinnabar. 
Yellow  mnl  Orange. — Chrome  yellow,  ochre. 
Blue. — Prussian  blue,  ultramarine,  smalt. 

•• — Chrome  yellow  with  I'niss:an  blue. 
Slack. — Lampblack,  graphite. 


■ 
mallj  fusiic  arc  emploi  ■  ,      l 
with  potassium 
in  the  prodm 

1  Colon  ir  solution 

with  the  pulp,  the  greater  pait  of  ill.-  dj 

the  waste  drained-oft  water.      It 
the  dyestuff  in  ai 

inalely  the  substance  used  as  sizing  for  the  ;    ■ 
act  also  as  a   n.  :  !ie  best  substance  of  • 

the  resin-soap  made  from  colophony.     This 
is  added   to  the  pulp,  and,  after  thoi 
mass,  aluminium  sulphate  solution  is  poured 
aluminium  resin-soap  is  formed,  and   l 
dam  for  both  basic  and  acid  dyes.     With  the  f 
colour  precipitate  consists  of  resinatc  of  colour  base 
resinate  of  alumina,  and  with  acid  dyes  of  a  compound  in 
which  aluiniuiiiii  ith  with  the  colour  acid 

the  resin  acid.     It  follows  that  the  amount  of 
must  hear  a  definite  ratio   to  the  amount  of  dyes 
water-blue   and    ponceau   require   .'i — l    tiiti.  s   a 
_'.  tiin.s  their   weight  of  resin,   in  the   foil 
omplete  precipitation.     Fortl  netration  ol 

pulp  by  the  colour,  it  is  best  to  add  the  soap  at 
first,  followed  by  the  aluminium  sulphate. 

The  following  dyestuffs  are  completely  precipitated  by 
aluminium  resin-soap,  and  the  waste  water  is  almost 
if  correct  proportions  of  mordant  and  dye  are  employed  : — 


Cotton  scarlet. 

Bocceiline. 

t  Iroceine  orange. 

Azoflavin. 

Diphenylamine  orange. 

Iudazine. 

^igrosiu. 

firilliant  crocein  M. 


rin. 
i  irange  1 1. 
Metanil  yellow. 
Victoria  blue. 
Induline. 
Phosphine. 
Bismarck  brown. 


When  the  basic  colours  are  applied  to  a  paper  which  is 
only  slightly  sized,  tannin  and  sodium  acetate  are  added  to 
complete  the  precipitation. 

Too  quick  drying  and  too  hot  calendering  injuriously 
affect  the  shade,  rendering  it  duller. 

The  direct  cotton  dyestuffs   can  be    fixed   on   paper  by 
simply    mixing  their   solutions    with   the   pulp,     Owing   to 
their  comparatively  high  price  they  are  as  yet  ouly 
specially  fine  qualities.     Many  of  them  are  exceeding 
to   light  on   paper,  though  this   quality   is    not  always   ol 
importance. 

The    dyes    chiefly  used  for  paper,  -   Ihore  in  the 

above  list,  and  not  including  direct  cotton  colours,  are: — 


Water  blue. 
Hbchst  scarlets 
Eosine. 
itose  bengal. 
Magenta. 
Acid  brown. 


•.ine. 
Brilliant  gri 
Malachite  grteu. 
Erythrosin. 
Phloxin. 
Methyl  violtt. 


In  dyeing  paper  to   match  a  given   shade  a  preliminary 
trial  should  be  first  made   with   small  quantities  of  material 
and  the  correct  proportions  thus  ascertained.     In 
a  sample  with  the  pattern,  care  must  be  taken  thi'.t  both 
in  the  wet  or  both  in  the  drv  condition. — 1!.  B.  B. 


PATENTS. 


Improvements  in  Machines  for  Dyeing  and  So  >  i 

J.   M.   Collins.    Bridgcton,  Eng.    Pat.   977. 

January  17,  1893. 
This   refers    to    certain    improvements    in     the    p 
described  iu  a  previous  patent  granted  t 
(Eng.  Pat.  14,507  of  1892  ;  this  Journal  The 

yarn-carryiDg  poles  are  made  in  section-, 
reversed  or  interchanged,  the  end  of  each    section    1 
formed  that    it   can  interlock  with   the  end  of  the  ad 
section.     The  poles  are  revolved  by  means  of  gearing  fitted 
on    the  machine:  this  gearing  drives  a  socket  spindle  for 
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each    pole,   into   which  the  end  of  the  pole  firmly  lccks. 
vided  for  keeping  the  yarn  stretched, 
1  in  such  a  manner  that  they  do  r.ot  turn 
am. — E.  B.  B. 


Improvements  in  Bleaching  and  Discoloration.  J.  Claphum, 
Bradford,  .!.  Picard,  Paris,  C.  Villedierj,  raris,  and 
W.  W.  1..  Lishman,  Bradford.  Hug.  Tat.  1623,  January 
23.  '.  - 

This  invention  relates  to  bleaching  cotton,  linen,  flax,  w< 

ier,  wood,  &c,  and  iu   addition  to  the  use  of  alkaline 
boils,  includes  a  preparation  of  the  material  with  o'.ein  si 

red  by  a  treatment  with  permanganates  and 
bisulphites,  or.  in  lieu  of  the  latter,  with  peroxides  or 
alkaline  ehlorites.  It  is  claimed  that  the  preparation  with 
the  fatty  body  protects  the  fibre  from  the  destructive  action 
•if  the  oxidising  agents  subsequently  applied  to  it. 

— W.  E.  K. 


Improvements  in  Printing  and  Dyeing  on  Fabrics. 
O.  Ostersetzer,  Sagan,  Germany.  Eng.  Pat.  2153, 
January  31,  1893. 

Thi>  invention  relates  to  the  production  of  discharge  effects 
by  the  use  of  direct-dyeing  colours  which  are  capable  of 
diazotisation  on  the  fibre.  The  ground  shade  is  dyed  with 
a  colour  capable  of  destruction  by  means  of  reducing  agents 
(diamine  black,  diazarine,  &c),  whilst  the  discharge  is 
printed  with  a  colour  incapable  of  being  so  destroyed 
auline).     After  tl  .■   is  effected  the  colours  are 

then  diazotised  on  the  fibre  and  combined  with  a  phenol  or 
amine.  For  example,  a  Turkey-red  shade  on  dark  blue  is 
produced  as  follows  : — The  cloth  is  dyed  with  diamine  blue 
black  E.  a  discharge  containing  primuline,  zinc  dust,  and 
bisulphite  is  printed  upon  the  dyed  cloth  and  then  steamed. 
The  goods  are  then  treated  with  muriatic  acid,  diazotised 
with  sodium  nitrite  and  hydrochloric  acid,  and  lastly  passed 
through  a  bath  of  fi-naphthol  and  caustic  soda.  A  blue 
print  on  a  black  ground  is  obtained  in  a  similar  way  by  dyeing 
with  diamine  black  and  developing  with  phenvlenediamine. 

— W.  E.  K. 


Improvements     .■;     Machines  for    Washing,    Bleaching, 

Mordanting,  I>     ing  Cotton,  Wool,  or  other  Fabrics  in 

Raw,  Spun,  or  Manufactured  State,    i  .  (livens,  Lower 

Broughton,  and   J.   Whiteley,  Salford.     Eng.  Pat.  4437, 

March  1,  1833. 

The  fibre  is  fed  on  to  a  revolving,  perforated,  endless  table, 
and  as  it  passes  along  is  subjected  to  the  action  of  water  or 
other  liquid,  by  means  of  jets  placed  above  the  table.  After 
traversing  the  length  of  the  machine  the  fibre  is  automati- 
cally passed  between  rollers.  If  necessary,  a  second  table 
is  provided  underneath  the  first,  in  order  to  receive  the  fibre 
as  it  comes  from  the  rollers  and  convey  it  back  to  the 
feeding  end  of  the  apparatus  for  a  second  similar  treatment. 

— R.  B.  B. 


The  Production  on  tin  lion  by  'If  Aidqfp-Amidodiphenyl- 
amine  ■•/  Vyestuffs  fast  to  Light  and  Washing. 
S.  Pitt,  Sutton.  From  L.  (  assella  and  Co.,  I'rankfort- 
on-the  Maine.     '  ng.  Pat.  1612,  -March  2,  1893. 

This  invention  relates  to  the  production  of  fast  elves  from 
p-amidodipheny lamine  by  conjugating  with  diazo  compounds 
produced  directly  on  the  fibre  :  such  combinations  being 
capable  of  production  only  on  the  fibre  and  not  in  solution. 
For  instance,  to  obtain  a  dark  blue  fast  to  light  aud  washing, 
cotton  is  dved  with  diamine  blue-black  E,  diazotised  on  the 
fibre  with  solium  nitrite  and  hydrochloric  acid,  and  then 
passed  through  a  bath  of  p-amidodiphenylaminebydro- 
chloride.— W.  E.  K. 


Improvements    in    Apparatus  for    Dyeing    and     Washing 

Yam   in    the   Hank.     J.    Rhodes,  J.    Rhodes,  jun.,  aud 

A.    11.    Perkins,    Bradford,    Vorks.       Eng.    Pat.    5291, 

March  11,1893. 

The  apparatus  consists  of  a  framework,  fitting  inside   the 

dye-vat,  and  provided  with  a  number  of  cross  rollers  or 

hank-carriers,  which  have  one  end  free  to  allow  of  the  hanks 

being  placed  thereon.     The  whole  framework  with  the  rollers 

can  be  moved  from  one  vat  to  another.     Special  rollers  are 

also  provided  for  keeping  the  yarn  in  a  stretched  condition 

in  the  vat.     A  feature  of  the  apparatus,  fully  described  and 

illustrated  iu  the  specification,  is  an  arrangement  of  worm 

wheels  for  driving  the  rotatory  hank-carriers. — R.  B.  B. 


1/,  hod  of  Producing  Light  Prints  or  Design.-:  on  Dark 
Ground,  or  for  Producing  Coloured  Prints  by  Means  of 
the  Printing  Press.  C.  Vogel,  jun.,  Gernrode  ar  Harz, 
Germany.   '  Eng.  Pat.  5397,  March  13,  1893. 

I'm;  print  or  design  is  produced  on  paper  with  light- 
coloured  or  white  printer's  ink  prepared  with  oil,  fat,  or 
resin  ;  and  the  surface  is  subsequently  covered  with  water- 
colour,  by  means  of  rollers  or  other  devices.  As  water  will 
not  mix  with  oil,  &c,  the  water-colour  adheres  only  to  those 
portions  of  the  sutface  which  have  not  previously  received 
an  impression. — R.  B.  B. 


Improvements  in  liesists  or  Discharges  for  use  in  Printing 

or  Dyeing  Cotton.  Wool,  and  other  Fabrics  icith  Aniline 

Black.     W.   T.  Whitehead,  Magog,  Canada.     Eng.  Pat. 

7350,  April  11,  1893. 

This  invention   consists  in  the  use  of  metallic  zinc  or  any 

zinc  compound  (and  by  preference  oxide  of  zinc)  as  a  resist 

for   producing   white    patterns   on   aniline   black    grounds. 

For  producing  coloured  patterns  an  addition  is  made  of  a 

pigment  and  albumin,  or  of  a  coal-tar  or  extract  colour,  to  the 

white  resist  (this  Journal,  1893,  1027).— W.  E.  K. 


Improvements  in  Besists  or  Discharges  for  use  in  Printing 
or  Dyeing  Cotton.  Wool,  and  other  Fabrics.  W.  T. 
Whitehead,  Magog,  Canada.  Eng.  Pat.  7351,  April  11, 
1893. 

This  invention  consists  iu  producing  patterns  in  which  the 
figure  is  of  a  shade  contrasting  with  the  ground,  by  printing 
the  pattern  with  a  resist  containing  zinc  or  a  zinc  compound 
and  then  dyeing  the  cloth  with  a  plain  colour  in  any 
well-known  manner.  A  coal-tar,  extract,  or  pigment  colour 
may  be  added  to  the  resist  in  order  to  vary  the  contrasting 
colour  effect. — W.  E.  K. 


Improvements  in  the  Production  of  an  Indigo  Vat  or  Bath 
employed  in  the  Dyeing  with  Indigo.  Read,  Holliday, 
and  Sons,  and  II.  Bindschadler,  Huddersfield.  Eng.  Pat. 
7487,  April  12,  1893. 

This  refers  to  an  improvement  in  the  hydrosulphite  vat. 
At  present  sodium  hydrosulphite  is  formed  by  the  action 
of  zinc  on  bisulphite  of  soda,  and  added  to  the  ground 
indigo  together  with  an  alkali,  usually  lime,  in  sufficient 
quantit3'  to  dissolve  the  indigo  white.  According  to  this 
patent,  instead  of  lime,  caustic  soda  or  potash  is  added  in 
sufficient  quantity  to  dissolve  the  indigo  white,  and  also  to 
redissolve  the  zinc  hydrate  precipitated  by  the  first  addition 
of  alkali ;  thus  producing  a  clearer  vat  with  beneficial 
results.— K.  B.  B. 


Improvements  in  Dyeing  Apparatus.     E.  Gessler, 
Metziugen,  Germany.     Eng.  Pat.  7841,  April  18,  1893. 

The  material  is  wound  on  to  a  perforated  spool.  Into  the 
upper  part  of  each  spool  fits  a  regulating  pipe,  also 
perforated,  and  to  the  top  of  this  are  attached  metallic  rods 
forming  a  cross,  from  the  four  ends  of  whose  arms  depend 
hooks.  These  hooks  are  fastened  into  the  material  on  the 
spools  during  dyeing.     Each  spool   fits  i  nderneath  on  to  a 
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support,  which  in  its  turn  fits  ioto  a  conie.il  orifice  in  the 
false  bottom  of  the  dye-bath,  and  the  spools  tb 
firmly  fixed  to  tins  bottom, 

i       lyc-bath  consists  of  a  vessel  with  a  im,  aud 

is  provided  with  a  lid,      V  second   largi  vessel  orreceiver, 
and  two  vacuum  vessels,  also  form  pari   of  the  apparatus, 
the  dye  bath  being  connected  with  thi 
vessels  bj  suitably  arraogi 

bath  is  i  mptied  c.t'  air.  when  the 
liquid  Hows  i nt  11  it  from  the  receiver  in  such  .i  m  i 
■  the  lii|uiil  passes  through  the  material  from  the  outside, 
inxl  is  drawn  off  from  the  inside  <>t'  the  hollow  spo  ils  int> 

si, A  vacuum   vessel.     Tl  iws  back  into  the 

bath,  passing  through  the  tiliro  in  the  reverse  direction. 
u  v  a  these  operations  i.a>.  often, 

tin-    spools   are    removed   and    the    material    dried    iu    ;i 
centrifugal  machine. 

The  regulating  p  -  that  all  the  liquid  sh 

through  the  material.    This    is  effected   by  the  regulatoi 
automatically  altering  its  length  when  the  material  is  com 
ssed  on  the  spool,  s  i  that  none  of  the  perforations  in  the 
latter  are  left  uncovered.— R.  1!.  li. 


improvements  in  Dyeing  certain  ( 'olours  on  ( 'otton  Fabrics 
Hint    Yarns.     A.    B.    Hay    and    J.   M.    Park,   Glasgow, 

April  l'.i.'lS'J.'l. 

(ii:n  shades  are  produced  by  fixing  on  the  fibre  a  mixture 
of  in  uiganese  and  chromium  oxides,  brown  and  olive  shades, 
b\  a  mixture  of  manganese  and  iron  oxidss.  For  greys 
the  cotton  is  impregnated  with  a  solution  containing  chrome 
alum  and  manganese  acetate,  for  olives  and  browns  with 
lies  of  mans  inesc  and  imn.  After  treatment  with  the 
metallic  solutions,  the  fibre  is  partially  dried  and  passed 
through  a  weak  solution  of  an  alkaline  hypochlorite  at 
150  1"..  the  oxides  being  thereby  precipitated.  The  colours 
ire  described  as  "fast  and  permanent." — R.  15.  I!. 


A    Process  for   Colouring  Paper  and  Cardboard.     F.  R. 
Wells,  Southgate,  Middlesex.     Eng.  Pat.  8167,  April  22, 

l'itk  colouring  matter  is  mixed  with  gelatin, starch,  dextrin, 
ime  other  sizing  material  which  is  affected  by  chromium 
compounds,  and  a  solution  of  a  chromium  salt  or  chromate. 
This  mixture  is  either  applied  to  the  surface  of  the  paper 
or  incorporated  with  the  pulp  during  manufacture.  Or  the 
colouring  matter  aud  size  are  first  applied  to  the  paper, 
which  is  then  treated  with  the  chromium  solution. 

In  every  case  the  paper  or  cardboard  must  he  exposed  to 
light  or  kept  some  time  before  use. — li.  li.  B. 


Improvements  in  or  Appertaining  to  the  Utilisation  of  a 
Waste  or  Nearly  Waste  Product,  and  the  Manufacture 
of  <i    Useful  Gum  or  Guam     I  una!  therefrom.    J. 

Hanson.  P.  ('.  D.  Castle,  and  J.  II.  Morrison,    LlVi 
Kng.  Pat.  8793,  May  2,  1893. 

See  under  XVI.,  page  410. 


Improvements   in  Yam-dyeing  Machines.     J.  G.  llaslam, 
Philadelphia,  U.S.A.     Kng.  Pat.  18,517,  October  3,  1£93. 

This    invention   embodies    several    improvements    in    the 

apparatus  described  in  Wolstenholtne's  patent  (Eng.   Pat. 

i  this  Journal,  1889,  389).     The  improvements 

l )  The  necessity  of  disconnecting  the  yarn 

frame  from  the  lifting  devices,  in  order  to  reciprocate  the 

former   in  the  dye-liquor,  is   avoided:   (2)  an   arrangement 

reby   the   sets  of   yarn    stieks    may   be    moved  "nearer 

■  ber  or  further  apart  to  suit  the  size  of  the  skeins  :  (:i) 

the  adjustment  of  the  yarn  sticks  is  accomplished  through 

the   supports   for  the  upper   set  of    sticks,   instead  of  the 

lower.  BO  that   adjustment  may  be  brought  about  while  the 

frame   is   lowered,  and  the  yarn  submerge!*   in   the  liquor; 

<41  the  employment   of  indicating  devices  which   register 

the  number  of  reciprocation*  importe  1  to  the  varn  frame. 


In  addition,  cert  -  :n.    .|.  - 

tiler     with     those     lie  • 

forth  in  thi  iion.  and  illustrated  iu  the  dran 

accompanying  the  same.— R.  ' 


Appan  and    n  •    and  Spun 

tch  like  Material.      I'..    Labhardt, 
Switzerland.     Eng.  Pat.  20,257, 
Into  a  boiler   containing   the  lug   liquor,  a 

perforated  basket    tits  exactly  at    • 
leave  a  spaic  below  it  in  the  boiler.     The  basket  i 
the  rim  of  the  bolh-r  by  means  of  rollei  it  to  be 

rotated   as   required,   end   is    divided   into    two   or    mon- 
uments  by   perforated    horizontal   partitions.      The 

liquor  is    brought  to  the  boiling   point    and    kept    constantly 

jn  whii  arrangi  d 

injectors.      I  i  lses   tb,.   liquor  t<> 

pa-s  downwards  through  the  fibre  in  the  basket  to  the 
lower  part  of  the  boiler,  from  whence  it  passes  upwards 
I  -.  and  thus  again  into  the  upper  compartment  of 

the  basket.      An   li  also  arranged   so  that  steam 

can  I-  passed  upwards  into  the   bas  ■   sary,  in 

order  to  loosen  the  nut.  rial  contained  tb.  rein.— R.  B.  B. 


An  Improvi  i   Process  ofDyeingfor    /'  G   uuine 

Turkey  Red  and  Rose  Colour  in  Vegetable  Yarns  in 
Cops,  Flanks,  Carded  Strips,  and  the  like.  W.  P. 
Thompson,  Liverpool,  Manchester,  and  London.  From 
II-  Holken  and  Co.,  Barmen,  6-jrmanv.  Eng  Pat. 
23,559,  Decemb 

The  cops  or  hanks  of  \aru  are  oiled  and  mordanted  with 
alumina  in  the  usual  manner,  and  the  mordant  fixed  by 
means  cf  borax.  The  novelty  of  the  process  consists  in 
the  al'zarin  dye-bath  being  cold  and  extremely  conceutrated, 
excess  of  alizarin  being  removed  from  the  fibre  after 
dyeing  by  treatment  with  suitable  solutions  {e.g.,  acidulated 
water).  The  depth  of  colour  is  regulated  by  the  strength 
aud  composition  of  the  alumina  mordant.  After  dy.  Iiil'. 
the  yarn  is  oiled,  and  steamed  under  pressure,  ami  finally 
cleared  iu  a  hot  soap  bath. — II.  1!.  U. 


.1  Machine  for  Dyeing  Hats,  Cap  S  kings,  and  other 
similar  Articles.  )■'..  I".  Lichti,  Elberfeld,  Germany. 
Eng.  Pat.  520,  January  9,  I 

I  f  to  the  present  the  dyeing  of  these  goods  has  been  very 
difficult  compared  with  yarn  and  piece  dyeing,  &c,  the 
slightest  inattention  to  minute  details  having  disastrous 
consequences,  and  the  expense  being  great. 

The  machine  consists  of  two  vessels,  which  can  b 
for  mordanting  and  dyeing,  or  dyeing  and  washing.  A 
cylinder  of  perforated  wood  or  metal  contains  the  articles 
to  be  dyed,  and  rotates  within  one  vessel.  The  cylinder, 
which  is  constructed  after  the  type  of  the  paddle-wheel, 
is  furnished  internally  with  a  uumber  of  "spokes"  partly 
dividing  it  into  compartments,  and  the  rotation  of  the 
cylinder  causes  the  articles  to  be  continually  thrown  into 
those  compartments  comiDg  in  contact  with  the  dye 
liquor. 

By  special  mechanism  the  cylinder  with  the  goods  may 
he  lifted  out  of  the  one  vessel  and  placed  within  the  other 
to  undergo  some  further  necessary  process. — 1{.  B.  li. 


VII  -ACIDS,  ALKALIS,  AND  SALTS. 

Employment  of  Electrical    Heat  for   t 

phuric  Acid.      C.   Haussermann   aud   i-    Xiethammer. 

Chem.  Zeit.  17,  1907—1908. 
Experiments  on  the   concentration  of   sulphuric  acid  by- 
means    of     electrically   generated    heat.  sted    by 
Bucherer   (this  Journal,   1894,  249                    very  unsatis- 
factory results  with  continuous  direct  currents,  o.ring  to 
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electrolysis  ami  consequent  loss.  Sulphur  soon  imule  its 
ranee,  and  sulphuretted  hydrogen  and  other  gases 
were  evolved,  the  current  partly  passing  through  the  acid 
by  the  shorter  path.  After  2\  hours,  42  grins,  weight  was 
lost  by  the  acid  ;  but  the  strength  had  only  risen  to  61  B  . 
the  loss  being  mainly  due  to  decomposition,  and  not  to 
evaporation.  In  another  experiment  under  conditions 
again  modified,  considerable  separation  of  sulphur  and 
evolut'on  of  gases  occurred,  the  acid  itself  acting  as  a 
second  path  to  a  large  extent,  and  electrolysis  consequently 
taking  place:  thus  after  6  hours  190  grms.  of  t'.0:  acid 
were  reduced  to  157  grms.,  but  the  concentration  only  rose 
to  C'J  II.  It  was  ultimately  found  impracticable  to  diminish 
tht  resistance  of  the  wire  to  such  an  extent  as  to  render  the 
branch  current  passing  through  the  acid  negligible,  because 
in  that  case  the  heat  developed  ( proportionate  to  resistance 
and  square  of  current)  would  be  insufficient  for  the  evapor- 
ation ;  and  with  larger  current  strengths,  the  branch  current, 
and  consequently  the  electrolysis,  would  be  also  increased. 

Somewhat  better  results,  however,  were  obtained  when 
alternating  currents  were  employed ;  thus,  under  this 
condition,  190  grms.  of  60°  acid  were  concentrated  to 
65-8"  15  (at  15°)  with  a  loss  of  weight  of  35  grms.  in 
3j  hours,  the  temperature  rising  to  2K6:  and  remaining 
nearly  constant  thereat ;  the  current  employed  was  derived 
from  a  lighting  supply  of  110  volts  and  about  0'9  ampere, 
converted  by  suitable  transformers  into  an  alternating 
current  of  6  to  7  volts  and  14  amperes.  Xo  visible  sulphur 
was  formed,  but  a  slight  disengagement  of  gas  occurred 
along  the  length  of  the  wire.  The  energy  consumed 
during  the  production  of  loo  grms.  of  concentrated  acid 

13 

accordingly  amounted  to  14  x  6'5   x   —   =  296  Watt-hours, 

or  about  1,490  per  kilo.— C.  R.  A.  >Y. 


The  Preparation  of  ferricyanide  Suit*.  Preliminary 
Communication.  G.  Kassner.  Cheat.  Zeit.  1893,  17, 
1712. 

Ix  1889  the  author  proposed  a  method  for  the  preparation 
of  potassium  ferricyanide  (this  Journal,  1S90,  391),  based 
on  the  reaction  between  lead  dioxide  and  potassium  ferro- 
cyanidc  in  presence  of  carbonic  acid  gas,  recommended  by 
Lunge,  but  instead  of  lead  dioxide  the  author  used  calcium 
plumbate  with  advantage  for  the  conversion  of  ferro-  into 
ferricyanide  salts.  This  compound  is  easily  decomposed 
with  separation  of  lead  dioxide  in  the  nascent  state,  by 
acids,  ammotiium  salts,  and  carbonates  and  bicarbonates 
of  the  alkalis ;  in  the  latter  case,  the  calcium  carbouate 
also  being  made  use  of.  By  sodium  carbonate  at  about 
130c  C,  or  under  pressure,  the  decomposition  is  represented 
a-  Follows  : — 

CaPbO,  +  2Xa.,C"     -   2H,0  =    Pb02  -  20aC03  +  4NaIIO 

Insoluble  mixture. 
This  insoluble  mixture,  which  contains  the  lead  dioxide 
in  a  finely-divided  state,  and  is  freed  from  sodium  hydrate, 
is  now  caused  to  react  with  potassium  ferrocyanide  in 
presence  of  carbonic  acid  gas  (on  the  large  scale  obtained 
from  lime-kilns  or  coke-ovens)  iii  tlie  cold,  according  to  the 
equation — 

SK^FeCCy),  +  l*b<  >,.  +  2CnC03  +  CD.,  = 
K,Fi  I'M)  +  2CaCOa  +  K.(  I  I 

Insoluble  reduction 
product. 

On   evaporation    of    the  clear   liquor  drawn   off  from  the 
heavy    insoluble     residue     which     has    settled    down,    the 
potassium    ferricyanide   is   separated    from    the   potassium 
carbonate   by  crystallisation,   the  latter  remaining 
mother-liquors. 

The    washed    residue,  consisting   of    lead    monoxide    and 
calcium  carbonate,    is    employed    for    the    regeneration    of 
calcium  plumbate.      By  the  addition  of  calcium  ferricj  an  di 
the  potassium  carbonate  present  is  converted  into  potassium 
ferricyanide,  according  to  the  equation — 

3KtFe.(Cy),s  +  3K./0.,  +  CaFe^Cy),*  = 
4KJ'e.J(Cy),,.  +  3CaC03 


The  separation  takes  place  easily  on  warming,  the  calcium 
carbonate  quickly  precipitating  and  settling  down,  whilst 
the  potassium  ferricyanide  is  obtained  on  evaporation  in 
good  crystals. 

It  is  indifferent  whether  the  calcium  ferricyanide  be 
add.  1  bef.nc  or  after  oxidation,  but  the  author  prefers  the 
latter  for  the  following  reasons  : — 

For  completely  carrying  on  the  oxidation  of  the  ferro- 
cyanide, carbonic  acid  gas  is  necessary,  by  means  of  whiub 
tl  e  excess  of  alkali  from  the  ferrocyanide  salt,  is  converted 
into  carbonate,  and  the  dioxide  of  lead,  after  giving  up  its 
oxygen,  into  basic  lead  carbonate  ;  but  since  carbonic  acid 
is  only  slightly  soluble  in  the  liquid,  the  alkali  acts  as  a. 
carrier  of  this  gas,  in  becoming  converted  intermediately 
into  bicarbonate  or  sesquicarbonate. 

The  preparation  of  calcium  ferricyanide  is  analogous  to 
that  of  the  potassium  salt  by  calcium  plumbate  ;  the  latter 
is  converted  into  n  finely- divided  mixture  of  lead  dioxide 
and  calcium  carbonate,  and  then  treated  with  calcium  ferro- 
cyanide and  carbonic  acid  gas,  preferably  under  pressuri  . 
The  reaction  proceeds  in  the  cold  or  warm,  and  in  concen- 
trated solution,  as  follows  : — 

2Ca.,Fe(Cy)6  +  2CaCO;j  +  PbO.  +  CO,,  = 
1  '■*  Fe»(Cy)12  +  3('aC03  +  PbO 

Two  molecules  of  hydrochloric  acid  are  now  added  to  the 
precipitated  residue,  alter  running  off  the  supernatant  liquor, 
to  remove  the  excess  represented  by  one  molecule  of  calcium 
carbonate  ;  the  residue  can  then  be  worked  up  again  for 
calcium  plumbate.  The  calcium  ferricyanide  solution  is> 
preferably  used  at  once  for  treatment  of  the  crude  potassium 
ferricyanide  solution  as  above,  or  if  required  in  the  solid 
state,  it  must  be  evaporated  in  partial  vacuo,  since  it  is- 
somewhat  unstable. 

The  removal  of  alkaline  carbonate  is  now  only  necessary 
to  obtain  a  pure  crystallised  potassium  ferricyanide.  For 
use  as  an  oxidising  and  bleaching  agent,  the  removal  of  the 
carbonate  is  not  only  unnecessary,  but  its  presence  is  actually 
of  advantage,  since  by  the  addition  of  calcium  plumbate, 
the  requisite  quantity  of  caustic  alkali  is  thus  obtained  (this 
Journal,  1890,  108). 

By  regular  regi  Deration  of  materials,  the  process  becomes- 
continuous. — W.  B.  II. 


Manufacture  of  Barium  Salts.     Chem.  Zeit.  17,   1847  — 

1848  ;  18,  G7— 6S. 

Amongst    the    various    barium    compounds    employed    in 

industrial  operations,  three  more  particularly  are  in  growing 

demand,  viz.,  barium  chloride,  sulphide,  and  peroxide. 

Barium  Chloiide  is  usually  prepared  either  by  actiDg  on. 
witherite  (natural  barium  carbonate)  with  hydrochloric- 
acid,  or  by  heating  together  barium  sulphate,  small  coal, 
and  calcium  chloride,  when  barium  chloride  is  formed  in 
consequence  of  the  double  decomposition  ensuing  between 
the  calcium  chloride  and  the  barium  sulphide  first  pro- 
duced by  the  reduction  of  the  sulphate.  This  latter  method 
is  carried  out  on  the  large  scale  thus  : — 240 — 250  kilos,  of 
heavy  spar,  ground  fiue  (containing  93 — 95  per  cent,  of 
actual  KaSi  1,1,  arc  intimately  mixed  with  160 — 170  kilos, 
of  calcium  chloride  (containing  70 — 75  per  cent,  of  Cad..) 
and  85 — 90  kilos,  of  coal  dust,  and  charged  into  the  hinder 
part  of  a  roaster,  where  it  is  heated  up  for  two  hours,  and 
is  then  raked  into  the  front  part,  where  it  is  further  heated 
with  frequent  stirring,  a  fresh  charge  being  introduced  into- 
the  back  part  of  the  oven,  so  that  two  charges  are  in 
simultaneously,  one  heating  up  and  the  other  being  worked. 
In  this  way  live  charges  per  shift  are  worked  oft'.  Instead 
of  fused  calcium  chloride,  the  mother-liquors  from  potassium, 
chlorate  manufacture  are  sometimes  used.  These  are- 
usnally  of  density  about  40°  B.,  and  contain  a  known 
proportion  of  calcium  chloride.  A  measured  quantity  is 
intermixed  with  the  appropriate  amount  of  heavy  spar  and 
coal  dust  to  a  thick  pulp,  which  is  then  dried  in  the  oven  -r 
in  consequence  of  the  extra  time  requisite  for  evaporating 
off  moisture,  only  four  charges  per  shift  are  worked  off 
instead  of  live;  only  one  charge,  moreover,  can  he  in  the 
oven  at  once,  as  the  stuff  spreads  over  the  whole  of  the  sole. 
When   the   operation  is   finished  the  fluxed  mass  is  raked 
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out  into  <"in   i    nnn  moulds  and  oooledi  the  product  is 
almosl   i.'     '  ...ni.>ns  of   unburn! 

carbonaceous    mutter    should    be    present,    otherwise    the 
reaction  is  probahlj  incomplete  i  on  the  other  hand,  flakes 


of  nndecomposed  heavy  spar  should  be  absent.  The 
structure  should  be  somewhat  porous,  otherwise  the  subse- 
quent lixiviation  will  be  difficult  •.  with  :i  successful  melt 
5'J — 60  per  cent,  of  BaCla  should  be  dissolved  out,  with 
only  0*05 —  I" '.  per  cent,  of  s,  the  rest  of  the  mass  being 
mostly  insoluble  calcium  sulphide  ;  too  large  a  proportion 
of  calcium  chloride  must  be  avoided,  otherwise  the  liquors 
become  too  soon  highly  charged  with  the  excess  of  this 
suit.  The  lixiviation  is  carried  out  in  iron  tanks  of 
v  l-.'i  metres,  fire  or  six  being  connected  together 
in  i  system  ;  the  unit,  broken  into  blocks  the  size  of  a  head, 
is  tilled  into  one  of  these,  hot  water  run  in,  and  the  whole 
heated  np  by  steam  ;  the  strong  ley  thus  produced  usually 
marks  30  —31  li  .  and  is  run  off.  an  equal  volume  of  lint 
water  being  simultaneously  run  in.  so  as  to  keep  the  level 
of  the  liquor  constant  :  when  the  ley  is  thus  reduced  to 
24  —25°  !>■  the  running  oft  is  interrupted.  The  mud  is 
poked  over  with  an  iron  rod  to  feel  if  any  lumps  of  solid 
matter  are  present,  in  which  case  much  barium  chloride 
might  be  lost  through  defective  solution  ;  if  the  mud  is  free 
from  lumps,  the  liquor,  at  about  24°  IV,  in  the  tank  is  run  off 
to  a  different  reservoir,  anil  the  tank  tilled  with  water  and 
boiled  up.  The  final  wash  waters  should  not  mark  more 
than  1  B.,  containing  only  0*4 — 0'5  per  cent,  of  barium 
chloride  :  thes,..  together  with  the  previous  weaker  liquors 
C  - 1  B.  downwards),  are  used  instead  of  fresh  water  to 
lixiviate  a  new  batch.  The  stronger  liquors  first  run  off 
(81° — '-' I  B.),  are  juimped  into  a  tank  in  which  they  are 
treated  with  carbonic  acid  (lime-kiln  gases)  and  steam,  to 
decompose  the  small  quantity  of  barium  sulphide  present, 
the  blowing  being  continued  until  a  sample  of  the  liquor  no 
■  n  brown  precipitate  with  basic  lead  acetate 
solution  :  this,  as  a  rule,  requires  about  two  hours  :  after 
some  hours  standing  at  rest  to  settle,  the  clear  hot  liquor 
is  treated  with  a  little  hydrochloric  acid  to  neutralise  it, 
and  evaporated  in  iron  pans  until  a  pellicle  forms  on  the 
surface  (i.e  ,  till  the  density  is  about  30  B.)  :  it  is  then  run 
into  iron  crystallising  pans.  To  avoid  discolouration  of 
crystals  by  iron,  the  evaporating  and  crystallising  pans  are 
coated  with  enamel  or  other  protective  material.  The 
mother-liquors  are  worked  Dp  along  with  a  fresh  batch  of 
liquor,  and  so  on  until  the  quantity  of  calcium  chloride 
present  rises  to  about  300  grms.  per  litre  ;  when  this  is 
reached  the  mother-liquors  are  further  concentrated  alone, 
to  obtain  a  crop  of  impure  barium  chloride  crystals, 
the  final  mother-liquors  being  worked  up  along  with  solid 
chloride  of  calcium,  &c.  in  the  charge  for  the  roasting  oven. 
If  anhydrous  powdered  barium  chloride  is  required,  the 
first  strong  liquors  are  boiled  down  in  a  directly-fired  pan 
SO  that  tine  crystals  of  barium  chloride  separate;  these  are 
fished  out  and  dried  in  a  calcining  oven  with  continual 
stirring  with  iron  rakes,  and  finally  packed  in  wooden 
barrels.  The  product  contains  about  9.3  per  cent.  BaCI^, 
together  with  a  little  calcium  chloride  and  water. 

Barium  Sulphide  is  prepared  in  the  same  kind  of  roasters 
as  are  in  use  for  the  chloride,  with  the  difference,  as  i 
materials,  that  calcium  chloride  is  omitted  and  some  binding 
material  (such  as  coal  tar")  used  instead.  After  some 
2j  hours'  firing  the  melt  is  raked  out  into  well-covered  iron 
moulds   to  cool,   and   is    then    packed  in   barrels,   &c.   as 


rapidlj  us  possible,     Bj  exposure  to  air  the  lumps  become 

covered  with  a  whit.-  layer  of  Ba  i  'II     and  Ba  II  - 

to  absorption  of  moisture;  material   thus  altered  is  worked 

again  with  a  fresh  cl  >rge.     1 1  ■    in  ilytica 
is  effecti  d  by  treat         i  n  ighl    with  water 

hydrochloric  acid,  filtering  and  washing  into  a  graduated 
vessel,   preci]  i  on    of  the   fluid   as 

sulph  i  -  the  sulph  it.-  formed 

is  manufactured  from  th< 
dissolving   in   a   copper   veax  I   to  a  saturated  solution  of 
■   :!■_'    B.,  and  thus  adding  the  appropriate  quantity  of 
in   nitrate;  the  difficultly  soluble   nitrate   precipit 
and  is  collected,  drained,  slightly  wa 
and  recrystallised  by  dissolving  up  in  lead-lined  wo 
tanks  of    1x2x0-8  sity  of  'J  I    It.:  after 

Settling  for    two  or    three    hours  tlie    hot  liqUOt    is    drawn  off 

through  a  lead  or  rnbh  into  lead  lined  crystallising 

tanks  of  •_'■.">  ■:  l  ■  0*8  metre:  the  crystallisation  takes 
two  to  four  days,  according  to  the  time  of  year.  The 
mother  liquors  serve  to  wash  the  first  crystals  of  nit] 
formed  from  the  chloride:  the  first  mother-liquors  left  in 
the  copper  pans  contain  little  but  sodium  chloride,  and  are 
a  waste  product  utilised  as  occasion  serves,  <■■!..  foi 
preparing  salammoniac;  the  second  mother-liquors,  a 
washing  the  crude  crystals,  are  evaporated  >«  as  to  obtain 
a  crop  of  impure  nitrate  crystals;  tl  tied,  after 

which  the  amount  of  barium   nitrate   left    is  too  little    to  be 
worth   recovering;  thus  the  second  time  affords  a  crystal- 
lisation containing  only  8'2   per  cent.  Ba(  N'1  >   '_ :   the  tl 
time,  one  containing  only  -J  ■  2  per  CI 

Barium    Peroxide   is    manufactured    from    the    nitrate 
obtained  as  above,  by  ignition  in  pots  holding  about  16  kilos. 

,  a  series  of  24  being  heated  simultaneously;  the  salt  fu 
and  then  becomes  decomposed,  solid  baryta  being  ultimately 
left.  Next  day,  when  the  pots  have  cooled  sufficiently,  the 
e  ikes  of  baryta  are  removed  and  broken  up  into  fragments, 
about  1  cm.  square  and  :!  — 4  thick:  these  are  filled  into 
iron  boats  or  gutters,  about  1  metre  long,  two  of  which  are 
placed  inside  a  cast-iron  tube  capable  of  being  heated  to  a. 
dull  red  heat  ;  the  arrangement  shown  in  the  I  tally 

employed,  three  cast-iron  tubes,  a,  b,  c,  being  arranged 
parallel  to  one  another  in    a    double    i 

being  united  by  the  movable  socketed  cross-tubes  fanif1, 
furnished  with  glass  spj  holes,  z  and  z1,  for  judging  the 
temperature  of  the  tubes,  y1  comtnuuicates  with  the 
chimney  at  x,  a  damper  being  placed  beyond  x  to  regulate 
the  draught,  and  another  at  g.  The  tube  c  is  empty,  only 
the  other  two,  a  and  6,  containing  the  boats,  tilled  with 
baryta  ;  these  are  introduced  when  the  tubes  are  heated  to 
a  dull  red  heat  and  kept  there  for  3 — 4  hours,  a  stream  of 
purified  air  being  drawn  through  all  the  time:  the  purifier 
is  indicated  by  M,  and  consists  of  an  iron  chest  with  a 
tightly  fitting  lid.  o,  filled  up  to  the  level  n  with  lumps  of 
caustic  soda,  so  that  the  air  passing  through  is  deprived  of 
moisture  and  carbonic  acid.  Finally,  the  barium  peroxide 
resulting  from  the  roasting  of  the  baryta  is  picked  over  tr> 
separate  imperfectly  oxidised  lump-.  &c.,  and  packed  it: 
strong  paper-lined  barrels  of  L'Oo  kilos,  each.  Its  chief  use 
is  for  direct  bleaching,  and  for  the  preparation  of  hydrogen 
peroxide,  fur  which  purpose  sodium  peroxide  is  also  coming 
lareelv  into  use. — C.  Ft.  A.  W. 


Electrolysis  of  Alkaline  Chlorides.     F.  Oettel.     Chein. 
Zeit.  18,  60—70. 
under  XI.,  jiaije  403. 


The  Detection  of  ilinral  Acid<   in   Vinegar  by   means  of 
Bosaniline  Hydrochloride.     G.   Griggi.   Selmi.    1893,  3, 

176. 

See  under  Will.,  page  42 


The  Detection  of  Mineral  Acids  in  the  Presence  of 
Organic  Acids  by  Colour  Reactions.  E.  N'ickeL 
Chem.  Zeit.  17,  1670. 

See  under  XXIII.,  page  423. 
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nls  in  the  Manu 
\aU.      V.     Hurter,    Widnes,     l.nci-ter,    ami    J. 
ilt,  Christian!*,  Norway.     Eng.  Pat.  r U>7.  Apiil  B, 

The  residual  ammonium  sulphate  solution  obtained  in  the. 
manufacture  of  soda  from  sodium  sulphate  l>v  the  nminonia- 

process,  is  evaporated  to   dryness,  preferably  iu   - 
boat  pan*,  and  the  dry  salt  i>  mixed  with   tricalcium  phos- 
phate (high  grade   Dative  mineral  phosphates  being  used  in 
practice"),  the  phosphate  preferably  iu  excess  of  the  propor 
tiou  indicated  by  the  equation — 

P2(  >.  -  Si  NH4),SOj  =  CaH^P.A  +  2CaS04  -  4NH3 

The  mixture  is  heated  to  from  550°  to  650D  F.  in  a  east- 
iron  horizontal  ret.  it.  set  in  brickwork,  and  heated  externally 
by  direct  fire,  in  a  slow  current  of  previously  superheated 
steam.  The  ammonia  evolved  is  led  into  cooling  apparatus, 
in  which  a  dilute  solution  of  ammonium  sulphate  is  collected, 
applicable  in  dissolving  sodium  sulphate  to  be  treated  by 
the  ammonia-soda  process.  The  dry  ammonia  is  then  con- 
ducted into  absorbing  apparatus  to  meet  with  fresh  sodium 
sulphate  solution,  the  contents  ot  the  retort  are  allowed  to 
cool  iu  an  atmosphere  of  steam  to  about  22o  F.,  a  special 
inlet  being  provided  for  steam  at  atmospheric  pressure  only; 
the  monocalcium  phosphate  then  absorbs  any  water  it  may- 
have  lost  at  the  higher  temperature.  The  residue,  consisting 
of  monocalcium  phosphate,  calcium  sulphate,  and  small 
proportions  of  ammonium  sulphate,  and  unaltered  tricalcium 
phosphate,  is  then  withdrawn  to  be  ground  up  as  a  manure, 
with  addition  of  10  or  15  per  cent,  of  sulphuric  acid  of  sp. 
gr.  l-60,  if  desired.  If  the  mass  becomes  damp,  it  may  be 
dried  at  a  temperature  not  exceeding  212°  F. — E.  S. 


shelf  is  a  manhole,  cl"st.i]  by  a  lid  held  in  positi  >;i  by  cross 
bars,  to  admit  of  the  free  use  of  rakes  or  shovels  for 
removing  any  pitchj  or  other  matter  that  mav  accumulate. 

— E.  S. 


Improvements    in    the  Manufacture  of  Permanganates  of 
or  Potash    from  Manganates  of  Soda  or  P 
J.  Brock  and  1'.  Hurter,  Widnes,  Lancaster.     Eng.  Pat. 
?512,  April  12,  1893. 

Thk  inventors  have  found  that  solid  sodium  or  potassium 
manganate  is  difficult  to  convert  into  permanganate  by 
carbonic  acid  gas  ;  but  that  if  a  small  proportion  nf  water  is 
added,  as  liquid  or  as  steam,  the  conversion  is  greatly 
facilitated.  The  process  is  preferably  conducted  by  spraying 
water,  to  the  extent  of  about  20  per  cent.,  on  a  layer  of  the 
ground  manganate,  which  is  meanwhile  turned  over  or 
agitated.  Should  the  powder  cake,  it  is  broken  up  or 
re-ground.  The  manganate  is  then  charged  into  a  revolving 
cylinder  provided  with  breakers  or  stirrers,  such,  as  is 
described  in  Eng.  Pat.  1213  of  1893  (this  Journal,  1894, 
38),  and  carbonic  acid  gas  is  passed  in,  and  is  rapidly- 
absorbed  by  the  hydrated  manganate,  with  evolution  of  heat, 
the  manganate  being  converted  into  solid  permanganate,  and 
any  free  alkali  into  carbonate  or  bicarbonate.  The  process 
may  be  modified  by  sending  steam  or  a  spray  of  water  into 
the  cylinder,  instead  of  previously  moistening  the  manganate ; 
or  the  gas  may  be  passed  in  moist,  or  with  steam  or  spray. 

— E.  S. 


Improvement*  in  the  Manufacture  or  Production  of  Mono- 
calcic  Phosphate  and  Ammonia.  F.  Hurter,  Widnes, 
Lancaster,  and  J.  I  )mholt,  Christiania,  Norway.  Eng. 
Pat.  7108,  April  6,  1893. 

See  under  XV.,  page  409. 


Improvements  in  certain  Apparatus  for  the  Distillation  of 
Ammoniacal  Liquor.  F.  M.  Spence  and  D.  D.  Spence, 
Manchester,  and  J.  Gilchrist,  Lyndhurst,  Manchester. 
Eng.  Pat.  7485,  April  12,  1893. 
The  improvements  relate  to  the  construction  of  the  vertical 
iron  column  containing  overflow  shelves  projecting  from 
alternately  opposite  side9  used  for  the  distillation  of 
ammoniacal  liquor  by  means  of  introduced  steam.  The 
column  is  made  oblong  in  cross  section,  instead  of  square, 
in  order  to  greatly  increase  the  length  of  contra-current 
traverse  between  any  t.vo  openings.  The  still  is  made,  not 
only  to  distil  off  free  ammonia ;  but  for  the  reaction  by 
milk  of  lime  on  ammonium  salts,  so  that  the  ammonia  from 
these  also  may  be  recovered  in  the  same  apparatus.  As 
ammoniacal  liquor  usually  contains  both  free  and  fixed 
ammonia,  the  shelves  or  diaphragms  of  the  upper  portion  of 
the  still  are  such  iu  number  as  may  suffice  for  the  separation 
of  the  free  ammonia,  each  shelf  having  a  lip  of  sufficient 
height  to  maintain  always  a  stratum  of  liquid  upon  it.  lint 
the  first  of  the  lower  scries  of  shelves  has  a  much  higher  lip 
than  any  of  those  above  or  below,  so  that  it  may  hold  a 
considerable  store  of  liquor,  and  into  this  receptacle  a  flow 
of  milk  of  lime  is  introduced  by  a  suitable  pipe.  The  liquor 
received  from  the  higher  shelves  mixes  with  excess  of  lime, 
and  flows  downwards  from  shelf  to  shelf,  each  lipped,  like 
those  of  the  upper  series,  having  exit  near  the  bottom  by  a 
suitable  pipe.  Steam  is  admitted,  under  pressure,  near  the 
bottom,  and  a  dead-weight  safety-valve  is  provided  at  the 
top  of  the  still,  which  need  not  be  constructed  to  resisl 
more  pressure  than  10  lb.  to  the  square  inch.  The  top 
shelf  is  provided  with  a  vertical  plate  mar  its  closed  end,  to 
admit  of  retaining  sufficient  liquor  to  cover  completely  the 
perforated  pipe,  arranged  transversely,  into  which  the  supply 
of  ammoniacal  liquor  is  led  from  a  supply  tank,  having  an 
equalising  box   with  ball-valve.     Opposite  the  lip  of 


Improvements  in  the  Klectrolytical  Decomposition  of 
Chlorides  and  Mixtures  thereof,  and  in  Apparatus  for 
the  Purpose.  F.  M.  l.yte,  London.  Eng.  Pat.  7594, 
April  13,  1893. 

See  under  XL,  page  404. 


Improved  Process  for  the  Manufacture  of  t'aibanate  of 
Ammonia.  C.  liaspe,  Berlin.  Eng.  Pat.  7840,  April  lb, 
1.89  .. 

Liquors  containing  ammonium  carbonate,  such  as  am- 
moniacal liquors  from  the  distillation  of  fuel,  bones,  or  the 
like,  are  freed  from  sulphur  by  agitation  with  suitable 
metallic  hydroxides  or  with  zinc  carbonate.  The  liquor,  to 
which  sodium  carbonate  may  be  added,  is  then  agitated  with 
a  "fatty  oil"  to  remove  a  portion  of  the  empyreumatic 
bodies,  and  is  distilled  in  an  apparatus  having  wide  passages 
to  obviate  clogging.  The  ammonium  carbonate  vapours 
are  passed  through  freshly-made,  heated  wood- charcoal  to 
remove  the  remainder  of  the  "  empyreuma,"  and  are  con- 
densed. "  The  drying  of  the  carbonate  of  ammonia  may 
also  be  assisted  or  performed  by  the  use  of  drying  materials, 
either  with  dry  carbonates  or  with  drv  potash  or  soda." 

— E.  S. 


Improvements  in  the  Manufacture  or  Production  of  Soda 
Crystals.  II.  B.  Browne,  Koselea,  Lancaster,  and  M. 
Guthrie,  Liverpool.     Eng.  Pat.  8907,  May  3,  1893. 

The  caustic  soda  liquor  obtained  by  the  electrolysis  of  brine, 
is  agitated  for  some  hours  with  the  mixture  of  sodium 
carbonate  and  bicarbonate  obtained  in  the  ammonia-soda 
process,  when  the  sodium  bicarbonate  produced  in  that 
process  has  been  freed  from  ammonia  and  partially  decar- 
bonated by  suitable  heating.  The  proportions  used  of  the 
caustic  soda  liquor  aud  of  the  mixed  carbonates  are  such  as 
may  result  in  the  total  formation  of  sodium  carbonate, 
proportions  determinable  by  any  suitable  tests.  About  2  per 
cent,  of  salt  cake  aud  enough  bleaching  powder  or  liquor  to 
oxidise  any  colouring  matters  that  may  be  present,  are  added. 
The  liquor  should  be  of  such  density  as  to  contain  about 
26  per  cent,  of  sodium  carbonate,  and  is  cleared  from 
insolubie  matters  by  settling  and  decautation,  and  is  then 
run  into  pans  fur  crystallisation,  the  ordinary  soda  crystals 
1   (NaX'O.,.  IOH.,0)  beiDg  obtained— E.  S. 
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Improvements  in  and  relating  to  the   Treatment  of  Salt, 
ami  the   1  I        >i.     1.' . 

Haddan,    London.       Prom     La     Compagnie     tl 

omere,  Pang.     Kng.  Pat.  84,1  II,  Deci  ruber  15,  1893. 

Sui  that  baa  bocome  agglomerated  by  moisture,  is  crushed 
by  apparatus  consisting  ol  ible  metal,  mill-stone, 

hul  n  ill  uo(  soil, 
oloured  sail  is  puriSi  d   io    rario  is   way  -, 
to  I  lion  and  di  i 

tion,  washing  io  saturated   water,  or  mechanical  processes, 
[|   organic  matter  is    present,  the   subsequent    proa 
fusion,   with   or   without   addition   of  a    nitrate,   givi 

is  produot.     Drying  i-  sometimes  advisable  before 
in,  and  ma]  !>•■  carried  out  in  various  ways, 

m  iv  In- 
molted  iii  movable  crucibles  in  am  I  furnace, 
Thecrucibl  unattackable  metal,  refractor;  earth, 
or  porcelain.  For  mulling  <ult  in  larger  quantitii 
turns  d  having  crucibles  fixed  in  it,  single  ot 
multiple;  or  with  a  fixed  pan;  or  with  a  movable  pan. 
irnace,  with  fixed  pan,  is  shown  iu  the 
drawi  in  elevational  and  sectional  view;  the 
other  a  plan  view  and  section. 

Fig.   I. 


H^      ";,   ',    \±  ~ 


Q 


J'n- 


. 


_ _' 


«r~i  [ 


-f7' 
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li..T     J        T   m.  .c  ,nstr««eted   of   materials    containing 

little   or  no    free   sUicu,   ••  «„,h    M    mi,cnesi;l    cha,k        § 

par  icularly     porcelain."       The    fuel     used    is    preferably 

us.     ll,e  gasjmres  through  the  conduits  E,  ending 

end  at   the   hot  gas   chamber  Z;  the  gas  and  air  then 

toother  into  the  furnace  J,  and  aftJSvarT Zo  the 

flues  1,  the  regenerators  Q,  and,  lastly,  the  flues  T      The 

which  °.ha  °I  f-'erCeJ  "J  TaDy  Sma"  -i«to-  X-  trough 
which   the    salt    ,s    passed    by   a    rotary  apparatus.      The 


running  oil  isthi  -  kept  at  ■  big] 

■'<  <'■  ■    outfall  K.     If  the  runninj  ious, 

the  overflow    chute   O  is  used.      Thi 

ds  I  .  a  set 
mounted  on  whei  Is  and  oircnl  i 

slowly,     l  b     moulds   may    be  I 

I,  alumini eg 

like 

ficial   layer   of    solid  and   bard   crysl  jting 

moisture  "     B  n   in  -.hi uses  it   i<  prefi  rred   I 

blocks,  while  hot,  in  mi 
alkalis 


in    Apparatus  for  th    Eli    Irolytic  /> 

('.  Kellner,  Vienna,  Austria. 
Eng.  Pat.  24,974,  December  16,  I 

S  i  undi r  XI.,  pagi 


Improvements  in  the  Art  if  preparin      -  carrying 

Salts  of  Zinc.     P.  C.  Choate,  New  York,  I    S.A 
Pat  156,  January  9,  1894. 

Solutions  containing  zinc  salts  are  freed  from  other 
metals  by  subjecting  them,  in  a  vat  supplied  with  suitable 
anodes  and  cathodes,  to  a  current  of"  electricity  from  a 
dynamo  electric  machine  or  otherwise.  Part  of  the 
impurities  are  deposited  upon  the  cathode,  and  pari 
down  as  precipitates.     To  prevent  tip  ming 

acid,  purified   zinc  oxide  is  added,  as  requ  sine 

oxide  for  this  application  is  obtained  by  subjecting  crude 
zinc  "fume"  or  oxide  to  a  moderate  roast  iu  a  m 
furnace  at  a  temperature  from  500  to  BOO  I •'.  In 
lead  is  present  in  the  solution  electrically  treated,  ii  - 
thrown  down  as  sulphate  by  addition  of  "sulphuric  acid. 
Pure  zinc  may,  if  desired,  bo  deposited  eleetrolytically  from 
the  solution  purified  as  described. 

Another  method  of  purification  is  adopted  for  solutions 
of  crude  zinc  sulphate,  such  as  those  obtained  by  lixiviating 
roasted    sulphur    ores   of    zinc     The  solution    is 

crystallised,  and  the  hydrated  sulphates  obtained  are 
roasted  at  a  temperature  between  500  and  900  P.,  the 
mass  being  stirred.  The  product  is  treated  with  water,  and 
the  zinc  sulphate  solution  is  cleared  from  insoluble  matters, 
which  are  reserved  for  metallurgic  treatment  By  this 
process,  elements  more  volatile  than  zinc  are  volatile 
and  those  less  volatile  are  converted  into  compounds 
insoluble  in  water.  —  E.  S. 


Till.— GLASS.  POTTERY.  AND 
ENAMELS. 

PATENTS. 

Improved  Means  for  Ornamenting  Pottery  Ware.  II.  L. 
Doultou  and  W.  P.  Six,  London.  En;:.  Tat.  2252, 
February  1,  185 

The  pottery  ware  is  ornamented  by  rotating  it  upon  the 
mandril  of  a  lathe  and  operating  upon  its"  face  with  a 
toothed  wheel  caused  to  roll  aloag  the  work  and  travel  in 
a  direction  parallel  to  the  axis  ol  rotation. — \  .  i  - 


A  Porous  and  Absorbent  Material,  chiefly  applicabU 
Tobacco  Pipes.     A.  II.  Smith,  London.     Eng.  Pat.  5555, 
March  15, 

Tins  material,  which  is  called  by  the  inventor  "  L'atharo- 
pyr,"  i-  D  ado  by  adding  asbestos  fibre  to  a  thin  ••slip"  of 
fine  pipeclay  (or  steatite,  or  botM  mixed  with  Mater.  The 
whole  is  worked  up  to  a  plastic  mass,  which  is  then  moulded 
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into  any  required  shape  and  baked  in  a  kiln  at  a  high  tem- 
perature. The  resulting  material  is  refractory  to  heat,  and 
at  the  same  time  is  parous  or  absorbent.  When  fouled,  as 
for  instance,  by  nicotine,  the  material  can  be  cleansed  h\ 
beiug  heated  in  the  tire,  after  which  the  article  is  as  good  as 
new. — V.  C. 


Improvement  in   the   Glazing  and    Enamelling  oj    II 
Earthenware  and  other  Goods,  and   in  Apparatus  to  be 
Employed  therefor.     T.W.Twyford,  Hanley.     Kng.Pat. 
6612,  Starch  29,  1893. 

Smvi.i.  articles  of  pottery  ware  are  readily  glazed  by  dipping 
into  the  liquid  glaze  and  then  setting  them  to  drain.  This 
cannot  be  done  with  large  and  heavy  articles,  to  which  the 
glaze  is  generally  applied  by  means  of  a  camel-hair  brush, 
two  or  more  operatives  working  at  a  time.  This  operation 
has  to  be  performed  very  quickly,  and  followed  up  closely  to 
prevent  the  edges,  which  set  rapidly,  from  being  "  overlaid." 
In  tho  present  invention  the  glaze  is  applied  in  the  form 
of  a  spray,  the  workman  moving  the  spraying  apparatus 
from  one  position  to  another  until  the  whole  surface  of  the 
article  has  been  coated.  The  principal  portion  of  the 
apparatus  consists  of  two  lengths  of  tubing  converging  to  a 
common  centre,  cine  tor  the  conveyance  of  the  liquid  glaze. 
and  the  other  for  the  blast. — V.  C. 


Improvements  in  the  Manufacture  of  Compositions  suitable 

for  Paring,  Building,  Pipe-jointing,  and  other  like 
Purposes.  W.  Sykes,  London.  Eng.  Pat.  7499, 
April  12,  1893. 

(  ine  gallon  of  Archangel  tar  or  of  Stockholm  tar  is  mixed 
with  two  bushels  of  Portland  cement,  and  the  mixture  is 
worked  up  to  a  plastic  condition.  When  required  for 
paving,  hard  wood  sawdust  is  first  added  to  the  tar,  and 
during  the  process  <>f  incorporation  with  the  cement  the 
whole  is  heated  in  a  cauldron.  The  composition  is  also 
suitable  for  forming  damp-proof  courses  or  for  forming 
bricks  for  building  in  damp  soil. — V.  C. 


IX.-BiJILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Composition  of  Portland  Cement.  B.  Kosinann. 
Thouind.  Zeit.  1893,17,  H40. 
Ix  opposition  to  the  views  held  by  Le  Chatelier  regarding  the 
formation  of  the  Iri-basic  calcium  silicate.  Ca,Si05,  and  the 
hydrate,  CaSiOj.  2  •oil.,''),  and  the  presence  of  the  unstable, 
and  therefore  objectionable,  dibasic  compound,  CaSi()4,  the 
author  puts  forth  the  following  theory  : — 

Silicic  acid  corresponding  to  the  hydrates  with  one  and 
two  molecule-  of  water  being  represented  by  the  formula' 
11  -in,  or  SiO(OH)s  (meta-silicic  acid)  and  H4Si04  or 
Si(OH)4  (ortho-silicic  acid),  the  constitution  of  the  com- 
stitution  of  the  compound  Ca  ,SiO,  must  be — 
Ca,Si<  \A 

I 
CaO 

The  molecule  CaO  is  only  in  loose  combination,  hence 
thi>  compound  immediately  splits  up  when  brought  into 
contact  with  water.  The  tendency  of  the  fused  silicate, 
Ca.,SiOj,  to  dissociate  is  -opposed  to  be  owing  to  the  fact 
of  the  molecular  equilibrium,  and  therefore  the  limit  of  the 
capacity  to  react  farther  not  having  been  reached  before 
solidification  takes  place.  The  decomposition  of  the  com- 
pound may  be  explained  by  the  excess  of  heat,  taken  up 
during  fusion,  being  given  up  on  solidification.  This  fact 
of  the  instability  of  the  fused  silicate,  Ca:Si()4,  does  not, 
however,  prove  the  correctness  of  the  supposition  that  the 


hydrated  compound,  I  a.Sii  < )[[).,  has  a  deteriorating  effect 
upon  the  quality  of  the  cement.  The  composition  of  the 
hydrated  silicate  contained  in  set  cement,  which  Lc  Chatelier 
takes  to  be  CaSiOj,  2-5H.O  or  2CaSi03,  5H20  can  only, 
be  correctly  expressed  by  the  formula — 

Ca.(.OH),si(OH)„  SiO(OH),  =  Ca.Si(OH)8 

I 
SiO(OH)., 

It  is  in  fact  a  hydrated  ortho-silicate,  to  which  is  linked' 
one  molecule  of  hydrosilicic  acid.  This  bears  out 
W.  Michaclis'  theory,  according  to  which  the  cause  of  the 
hardening  of  cement  is  to  be  found  in  the  combination  of 
the  free  hydrated  silicic  acid  with  free  calcium  hydroxide 
present. — F.  M. 


The  Calculation  of  the  Fusibility  of  ( 'la  t/s.    11.  A.  Wheeler. 
Eng.  and  Mining  J.  1894,' 221. 

In  connection  with  the  investigation  of  the  clays  of 
Missouri,  a  large  amount  of  experimental  work  has  been 
done  for  determining  their  fusibilities  and  other  properties. 
The  following  considerations  are  the  outcome  of  this 
work  :  — 

Bischof,  in  his  "  Feuerfesten  Thone "  (p.  71),  gives  a 
formula  for  calculating  the  fusibility  of  a  fireclay  from  a 
chemical  analysis,  which  is  based  on  the  statements  that  the 
pyrometric  value  depends  on  : — 

1.  The  relation  of  the  alumina  to  the  fluxes  (or 
detrimentals). 

2.  The  relation  of  the  alumina  to  the  silica. 

From  this  he  derives  the  following  expression  for 
representing  what  he  calls  the  "  Feuerfestigkeitsquotient," 
or  fusibility  quotient  :  — 

-r?  O   Alumina  x  alumina 

~~       Silica  x  fluxes 

The  value  of  F.  Q.  he  finds  to  be  14  for  the  most 
refractory  clays  (Saarau,  with  1'26  per  cent,  of  detri- 
mentals); about  9  for  pure  kaolins  (Zetlitz,  with  2-00  per 
cent,  of  fluxes),  4  for  Belgian  fireclays  (3'0per  cent,  of 
fluxes),  and  1  or  less  for  the  Rhine  fireclays,  which  have 
4  to  7  per  cent,  of  detrimentals.  From  Bisehofs  statement 
it  follows  that  the  more  aluminous  a  clay  is,  the  more 
refractory  it  will  be,  while  the  more  siliceous  or  the  more 
impure  with  detrimentals,  the  less  refractory  it  will  be. 

Whilst  much  alumina  is  indicative  of  purity  in  a  clay,  jet 
the  work  on  Missouri  clays  shows  no  loss  in  refractoriness 
when  the  alumina  is  replaced  by  sand,  or  the  clay  is  very 
siliceous,  whilst  every  increase  in  the  detrimentals  decidedly 
affects  the  fusibility,  especially  if  the  increase  is  in  the 
alkalis.  But  the  work  on  the  Missouri  clays  shows  that 
density  and  fineness  of  grain  have  also  a  very  important 
influence  on  the  refractoriness,  and  these  must  be  considered 
in  assessing  the  value  of  the  detrimentals  present  in  a  clay. 
Hence  Bisehofs  formula  will  be  totally  unreliable,  even  in, 
clays  of  similar  density  and  fineness,  on  account  of  confusing 
the  silica  and  alumina  as  such  vital  factors  of  fusibility, 
when  it  i-  mainly,  if  not  entirely,  a  question  of  fusible 
impurities,  density,  and  fineness.  When  clays  are  similar 
in  density,  and  fineness,  the  refractoriness  will  be  inversely 
as  the  detrimental  impurities,  when  the  latter  are  stated  ir> 
au  equation  so  as  to  exhibit  their  proper  fluxing  values,  and 
if  the  expression  be  called  the  "  Fusibility  factor,"  it  may 
he  set  forth  in  the  following  formula: — 

(A.)  ^ 
F.F.  = 


l»x  V 


where  N  represents  the  sum  of  the  non-detrimentals  or 
total  silica,  alumina,  titanic  acid,  water,  moisture,  and 
carbonic  acid  ;  D  represents  the  sum  of  the  detrimental 
impurities,  or  the  iron  (as  sesquioxide),  lime,  magnesia, 
alkalis,  sulphuric  acid,  sulphur,  &c. ;  D'  represents  the 
sum  of  the  alkalis,  which  have  been  found  to  have  about 
double  the  fluxing  value  of  the  other  fluxes;  ferrous  oxide  is 
probably  about  as  objectionable,  but  since  it  usually  oxidises 
into  the  less  fusible  form  of  sesquioxide  in  the  operation  of 
burning  the  clay,  it  is  not  thus  accentuated  in  ordinary  coarse 
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olays.  rhii  formula  will  be  found  to  give  b  fairlj 
oomparative  value  of  the  refractoriness  of  slave  thai  do  nol 
differ  mum.'  than  0  2  from  one  another  (the  closet  the 
specific  gravity  the  more  reliable  the  comparison)  in  density, 
and  are  of  similar  finoncss  of  grain.  Winn  the  clays  to  he 
compared  ditfci  in  density  and  fineness,  then  il  is  accessary 
ill. i  A  by  a  oonstanl  i  ,  thai  « ill  have 
dlffei  on   'Ik'  density  anil  fineness,  so 

the  formula  will  be  — 

(B.) 

I  •      IV  x  C 

in  which  X.  I>.  Mini  li'  will  have  the  same  values  us  in 
formula  A;  C  l  when  the  clay  i-  coarse  grained  and 
specific  gravity  exceeds  2'25;  C  —  -  when  clay  i-  coarse 
grained  and  specific  gravity  ranges  from  2-00  to  225; 
<  S  when  it  ranges  from  1*75  to  2*00;  <-'  2  when  the 
clay  is  fine  grained  and  specific  gravity  over  2-25  :  C  =  3 
when  ii  ranges  from  2*00  to  2*25;  and  C=  4  when  it  is 
from  l-7.">  to  2-25.  These  values  of  Care  only  crudely 
approximate.  Sutlieieiit  work  has  been  done  to  show  that 
formula  1!  is  the  only  one  that  can  he  used  indiscriminately 
on  all  kinds  of  clay,  though  a  very  large  amount  of  work 
has  -till  to  be  done  t<»  arrive  at  more  reliahle  values  for  C 
and  the  fineness,  as  the  large  number  of  factors  involved, 
!  it  a  very  complex  question. 


In  the  table  ol  analyses  given  herewith  examples  have 
been  no    Bampli  -   of  the    Mi 

plays  thai   have  been    completely    studied,  which    Eg 
illustrate   the   unreliability  of  BisohoPi  formula,  the  quite 
satisfactory  comparative   values   given   by   formula   A   on 
clays  thai  arc  physically  similar,  and  tl  aeral 

scope  of  formula   li.  which  con  II  as 

ii.  al    inllu.  i,  1     of 

further  work  to  obtain  more  reliable  values  forthe  constant 
C.    Thus,  in  the  St.  Louis  fireclays,  which  are  all  obi 

from  il,,-  same  -ram.  Bischofa  fo tla  gives  aboul  equal 

values   i  I    23  to   1-44)  to  clays  of  very  diffi  b  lity, 

and  very  different   vain.-   i  14)  to  clays  of  aboul 

equal  fusibility  \  the  Cape  Girardeau  kaolin  <  91   05  pi  ,  ...  n| 
Shi.  and   I--J.7    per  cent,  fluxes)  1- given  a  very  int. 
value  nil.--   (0-2),  though  (as  thi    analysis 

would  indicate)  ii  could  nol  be  effected  by  the  highest  heal 
of  the  furnace,  while  the  easily-fusible  Winona  kaolin  i- 
given  a  higher  \  Again,  the  Clapper  (potter's) 

clay,  which  is  one  of  the  most,  if  not  the  most,  refractory 
clay  known,  i-  assigned  a  value  of  only  3  -7  by  Bischofa  rule, 
while  the  readily  fusible  Owen3ville  fireclay  has  a  value  of 
1.  A  further  study  of  the  table  will  show  the  utter  un- 
reliability of  Bischofs  F.Q.  a- a  means  of  arriving  at  the 
relative  fusibility  of  clays. 

The    table  show-  that  the  value  of    II'.  should  e» 

when  calculated  by  formula  A  for  coarse,  vi  ry  dense  clays, 
or  exceed   Hi  when  using  I!,  for  a  refractory  clay;  and  the 


Table  showing  thi    Value  of  Calculated  Fusibilities. 


Kama. 


5 


AW), 


Mkalis     Total 
H,0    TotalN.  s,..  i.r. 

;..         U. 


St.  Louis  Rrecl 
Christy,  washed. . .     64 

„       mine  run  .    61 

k  "or  non-plas- 
tic fireclays: 
Pendleton i-i 

High  Hill K 

Kaolins  : 
Glen  Allen 72 

Sterling .".7 

Potters'  Clays : 
Guthrie 17' 

Mammoth 49' 

Brick  Clnj  -    1 

Kansas  City 72 

Hartwell 

Shales : 
Moberly 05- 


•Jlli] 

as- 12 
10-46 

1-"| 
•J7i-.ii 

34-98 

.".1  ■  -:, 

11-97 
21-51 


01        19-34 


8-94 

M  r. 

;i-J3 

:u-54 

14-01 

9S-S1 

13-81 

98-92 

7-mi 

98-28 

11-43 

- 

1  -  -- 

95-99 

12-33 

:»;-22 

6-4S 

90-19 

-;  ..i 

6-5» 

90-85 

1-51 

•00 

■20 
1-30 

il2 

i-iiil 

52 
85 

25 


2-60 


4-81 
7-30 

l-iii-, 
1-06 

1-89 
3--H 

3-76 
393 

10-11 

10'15 


2- 13 
2- 17 

2-42 
2-33 

1-89 

2- 13 
1-69 

217 
1-80 


Fusibility.  '  F. 


Calcului 


Grain.  Wheelers. 

In-       Com-      Sinn-    Bischof 
cipicnt.    plete.    aceous.     F.Q. 


Fine  2200 

Coarse       2100 


Fine 
Wry  fine 


Fine 


2350 

2200 

2003 
1S0O 

1S50 


931 


J- 11         Car-.-        1850 


21U0        2700 
2300 


2500 
2530 

2100 
2400 

2200 
2100 

2050 
2050 


2700 
2700 

J 

2600 
ibov< 


Over 


2150 
22511 


lit 
1-S3 

16  0 

37-0 

2-7 
43 

6-5 

15-3 

0-2 
07 

0-6 


A. 


17-7 
11-4 


28  0 

7:;-0 


B. 


WO 

10-2 


l-o 


12 -0 

150 

2li' 0 

123 

22-0 

130 

20-0 

110 

6-8 

5-7 

72 

54 

7-5 

7-0 

higher  the  value  the  more  refractory  it  will  be.  It  should 
be  remembered  in  consulting  the  table  that  no  matter  how- 
reliable  a  pyrometer  may  be — and  the  best  of  them  need 
much  care  and  attention— it  is  dittieult  to  determine  preci.-elv 
what  the  temperature  of  a  .lav  is,  when  it  begins  to  chaDge, 
count  of  its  very  poor  conductivity  of  heat  ;  differences 
of  ou  r  loo  k.  were  found  withm  [ess  than  half  an  inch  on 
same  bneklct.  In  burning  a  clay,  it  slowly  shrinks  and 
mes  harder  as  the  temperature'  is  raised  above  a  red 
heat  (when  it  begins  to  lose  its  chemically  combined  water), 
and  at  a  certain  point  the  granular  structure  of  the  raw 
clay  can  no  longer  be  distinguished,  and  it  is  now  found  to 
have  a  hardness  of  6-0  toGi;  ibis  is  called  the  point  of 
incipient  vitrification  (in  the  table),  or  fusibility,  and  it  is 
necessary    to    burn    clay    wares    to    this    point    to    develop 


strength  and  hardness.  If  the  temperature  be  raised  still 
higher,  it  will  become  slightly  harder,  or  65  to  7  0.  and  at 
a  certain  point  will  look  more  or  less  stony  or  vitreous, 
which  is  called  completely-  vitrified  ;  at  this  point  the  clay- 
will  not  soften  or  flow  or  become  distorted.  If  the  heat 
be  still  farther  raised  the  clay  will  finally  soft.n,  vesicles 
and  bubbles  will  begin  to  appear  as  the  result  of  g 
given  off  by  the  chemical  changes  that  now  slowly  take 
place,  and  finally-  a  very  spongy,  -coriaceous,  pasty  1 
will  result,  unless  the  heat  be  raised  so  high  as  to  thinly 
liquefy  the   mass,  when  the  ipe  and  melted   glass 

results.  The  first  appearance  of  the  bubbles  is  called  the 
point  of  scoriaceous  vitrification,  or  fusion,  and  shows  that 
the  clay  is  failing  and  would  slowly  flow  or  yield  under 
pressure  or  abrasion.     As  the  range  in  temperature  is  usually 


- 
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from  300  to  600  F.  between  this  first  or  incipient  point 
and  test  or  scoriaceous  or  railing  point,  with  a  gradual 
transition  from  one  to  the  Other,  it  is  difficult  to  state  with 
any  decree  of  accuracy  just  when  the  clay  falls,  and  to 
decide  any  closer  than  a  rough  approximation  as  to  when  a 

I    gradually  passes  through  the  above  three  important 

-  in  its  very  slow  transition  from  a  rigid  solid  to  a  very 

viscous  liquid.      Hence   the   pyrometric    determination   of 

these  three  conditions  is  only  approximate,  and  an  error  of 

25    to  5o:  in  the  figures  given  in  the  table  is  quite  possible. 

Le  Chatelier's  thermo-electric  pyrometer  was  used  in 
making  the  temperature  observations,  which  was  calibrated 
to  show  change*  of  25  F.,  and  the  samples,  varying  from 
V  in.  bv  1  in.  by  4  in.  to  1  in.  by  1  in.  by  4  in.  were  burned 
in  muffles  and"  graphite  crucibles  that  were  run  at  different 
degrees  of  heat  in  coke-fired  assay  furnaces. 


X.-METALLURGY. 

The    Condition    of   Gold  in    Quartz    and    Cakite    Veins. 

A.  Liversidge.     A  paper  read  before  the  Koy.  Soe.  of  New 

South  Wales,  September  6,  1893,  13—17. 
Gold  occurring  in  a  soft  matrix  is  often  distinctly  crystal- 
lised, as  also  when  it  has  been  formed  in  a  cavity  whatever 
the  nature  of  the  veinstone.  But  the  gold  contained  in 
massive  quartz  as  a  rule  is  not  crystallised,  as  may  be  seen 
by  dissolving  the  silica  away  by  hydrofluoric  acid. 

— J.  H.  C. 


On  the  Origin  of  Gold  Nuggets.  A.  Liversidge.  A 
paper  read  before  the  Hoy.  Soe.  of  New  South  Wales, 
September  6,  1893,  17—57. 
The  author  gives  a  summary  of  the  various  theories  which 
have  been  put  forth  to  account  for  the  existence  of  alluvial 
gold  other  than  "  the  old  and  accepted  one,"  that  it  has 
been  set  free  by  processes  of  disintegration.  After  quoting 
largely  from  the  writings  of  Simpson,  Davison,  C.  S. 
Wilkinson,  T.  Cosmo  Newbery,  W.  Skey,  Brough  Smyth, 
Professor  Whitney,  Professor  Egleston,  and  others,  he 
gives  details  of  a  large  number  of  experiments  made  with  a 
view  to  determine  whether  a  nucleus  of  gold  immersed  in  a 
gold-so!ufon  and  in  the  presence  of  such  substances  as 
would  be  likely  to  occur  in  nature  will  increase  in  weight, 
and  he  concludes  that  gold  is  deposited  when  the  nucleus 
is  in  contact  not  only  with  metalliferous  sulphides  and 
arsenides  which  form  strong  galvanic  couples,  but  also 
with  such  substances  as  iron  oxides,  charcoal,  graphite, 
sandstone,  granite,  quartz,  clay,  and  marble,  which  form  but 
weak  galvanic  couples  with  the  gold  nucleus.  He  questions 
whether  the  common  assertion  as  to  the  greater  fineness  of 
nugget  as  compared  with  coarse  vein  gold  has  any 
foundation  in  fact.  With  fiue  alluvial  gold  there  is  such  a 
difference,  but  this  he  thinks  results  from  the  removal  of 
silver  and  other  imparities  by  solution  owing  to  the- larger 
relative  surfaces  exposed. 

Discussing  the  question  of  solutions  of  gold  in  natural 
waters,  he  concludes  that  gold  is  present  in  meteoric  and 
mine  waters  (although  absolute  chemical  proof  is  still  want- 
ing) because  it  is  found  in  recently-formed  pyrites,  &c., 
where  it  must  have  come  from  solution,  i  E.  SonstaJt  has 
demonstrated  its  presence  in  sea-water.)  Furthermore,  the 
author  urges  that  large  nuggets  could  be  artificially  pro- 
duced by  following  the  methods  used  in  his  experiments, 
and  believes  that  gold  is  probably  being  so  deposited  at  the 
present  day.  However,  he  does  not  believe  that  the  large 
nuggets  have  thus  been  formed  in  situ,  although  gold  grains 
and  dust  may  have  been  appreciably  thus  enlarged. 

— J.  H.  C. 


Formation  of  Cast  lion  in  Zinc  Muffles.     E.  Jensch. 
Chem.  Zeit.  1894,  7,  101—102. 

A  mv-s,.!  ferruginous  regulus  was  found  in  the  residues 
contained  in  a  zinc  retort,  weighing  more  thau  a  kilo. 
after  removal  of  cinder  and  clinker,  &e.  The  temperature 
to  which  the  retort  had  been  exposed  did  not  exceed  1,500  ( '. 
The  mass  contained  several  per  cent,  of  sulphur,  1 — 2  per 
cent,  of  silicon,  about  as  much  graphite,  and  84 — ^7  per 
cent,  of  iron,  the  composition  not  being  uniform  throughout  ; 
hence  it  was  essentially  a  mixture  of  pig  iron  with  iron 
sulphide  and  oxide. — C.  B.  A.  W. 


The  Principal  Smelting  Reactions  of  Blast  Furnace  Slag, 
considered  on  Thermo- Chemical  Principles.  A.  D.  Elbers. 
Eng.  and  Mining  J.  1894,  297— -.98. 

The  formation  of  blast  furnace  slag,  the  by-product  of  pig 
iron,  begins  after  the  charges  have  descended  to  the  furnace 
zone  in  which  the  carbonate  of  lime  changes  to  free  lime, 
when  partially  reduced  oxide  of  iron  and  portions  of  the 
lime  unite  with  silica  and  with  silicates  by  fritting  or  incipient 
fusion.  Descending  through  the  zone  of  carburisatiou,  the 
fritting  ingredients  contract  gradually  to  sintered  or  semi- 
vitrified  masses,  which  even  carbonic  oxide  gas  (CO) 
cannot  easily  penetrate.  In  these  impervious  masses  con- 
siderable portions  of  partially  reduced  oxide  of  iron  remain 
inclosed  until  the  impervious  shell  or  covering  melts  off; 
hence  the  iron  ore  does  not  become  completely  reduced 
until  it  arrives  at  the  zone  of  fusion. 

Eurtherdown  in  the  zone  of  carburisation,  the  descending 
charges  come  in  contact  with  the  sulphurous  gases  that 
arise  from  the  zone  of  fusion  and  from  the  zone  of  com- 
bustion. "As  these  gases  (chiefly  SCX)  become  reduced, 
sulphides  form  ;  the  greater  portion  of  the  regenerated 
sulphur  combining  either  with  metallic  iron  or  with  lime." 
The  lime  reaction  may  be  supposed  to  be  the  same  as  when 
sulphur  and  lime  are  heated  under  exclusion  of  air  in  a 
crucible,  viz.,  4CaO  +  4S  =  3CaS  +  CaS04.  When  the 
temperature  of  the  reducing  gases  is  sufficiently  high,  a 
part  of  the  regenerated  sulphur  is  apt  to  combine  with 
glowing  carbon  to  carbon  bisulphide,  which  can  also  react 
on  the  lime  (2CaO  +  CS2  =  2CaS  +  CO;).  Both  lime 
reactions  require,  however,  a  higher  temperature  than  the 
formatiou  of  ferrous  sulphides  does  (Fe  +  S  =  FeS). 
Hence  the  formation  of  sulphide  of  calcium  rises  with  the 
I  temperature  of  the  zone  of  carburisation,  whereas  the 
formation  of  ferrous  sulphide  increases  when  that  tempera- 
ture is  not  high  enough  for  the  formation  of  sulphide  of 
|  calcium.  Later  on,  still  uneonibined  portions  of  the  lime 
I  unite  with  the  ash  of  the  coal  or  coke,  which  consists 
I  chiefly  of  aluminous  silicates  intermixed  with  spent  pyrites. 
The  latter,  at  the  temperature  then  obtaining,  give  off  more 
sulphur  and  pass  into  the  hearth  as  ferrous  sulphide, 
excepting  such  minor  portions  as  may  become  decomposed 
by  coining  in  contact  with  sulphates.  After  collecting  in 
the  hearth,  the  sulphide  of  lime  remains  with  the  slag. 
whereas  the  ferrous  sulphide — on  account  of  its  higher 
specific  gravity — goes  into  the  metal.  When  the  metal  is 
highly  carburised  and  highly  superheated,  then  the  ferrous 
sulphide  is  apt  to  become  decomposed  by  the  carbon  of  the 
metal  (Fe4C  +  2[EeS]  =  6Fe  +  CSj),  and  the  resulting 
carbon  disulphide  is  apt  to  become  oxidised  in  passing 
upward  through  the'  zone  of  combustion,  thus  furnishing 
additional  supplies  of  SO.,  for  the  regeneration  of  sulphur 
vapours  in  the  zone  of  carburisation. 

The  flushed  or  tapped  slag  is  apt  to  contain  more  or  less 
of  accidental  ingredients  that  had  not  time  to  separate  from 
it,  such  as  ferrous  sulphide,  ferrous  sulphate,  and  aggluti- 
nated particles,  consisting  chiefly  of  unreduced  or  partially 
reduced  ore  intermixed  with  carburised  metal.  When  the 
hardened  sing  is  remelted  in  a  cupola  furnace,  the  greater 
portion  of  this  accidental  ferruginous  matter  is  apt  to 
combine  with  the  silicate  masses. 

Keturning  to  the  reactions  that  lead  to  the  ultimate  com- 
bination of  the  fritting  ingredients  of  the  descending  charges, 
their  progress  can  be  explained  as  follows,  beginning  with 
the  formation  of  simple  silicates  by  the  direct  union  of  their 
constituent  oxides  :  Nearly  all  of  these  oxides  are,  practi- 
cally, infusible.     The   specific  heat  of  those  that  has  been 


i      THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY. 


determined  i-.  approxhn  H     j  ■  proportJol  (•  their 

molecular  or  atomic  weight.      I 

mi . I  lo  be  in  in'.. 
melting  nscqui  ntlj .  lo  their 

specific  heat.      I  Inn     actual    melting    behaviour   depends, 
■  some  i  stent,  "ii  tin'  state  of  tUeir  molecular 
condensul  on.      Yagucsiuin    ox  .   is   more 

fusible  than  calcium  oxide,  ili"n_!i  its  specific  hi 
siderably  higher  than  that  of  cal  can  be  assumed 

to  be.     These  deviations  from   tin  de  have,  how- 

no  practical  bearing  on  tli.  eactions  of  the 

respective  substances,  inasm  frits,  with 

silica,  at  a  lower  temperature  il  nesium  oxide  does, 

and   their    contingent    melting   point   may,   therefore,    be 

ied  us   approximately   proportionate  to  their  spei 
heat. 

tin:;  the  latter  conclus  general    rule,  the 

comparative  or  contingent  fusibility  <.t  the  more  important 
constituents  may  be  as  stand  iu  the  following  order, 

beginning  with  the  oxide  having  the  lowest  specific  heat, 
mid  consequently  the  lowest  melting  poiut : — 

(FeO),  Mm',  l.n,.  Fe,0    SiO„  <    0    \  ."..  MgO. 

A-  l-"i ■<  '  I  ir  in  the  free  state,  its  specific  heat  as 

well  as  its  ci  ntingciit  fusibility  have  to  be  inferred  from 
those  of  I'-  I >  Lei  "■  ng  to  general  rules  Fe  0  must  be 
more  fusible  than  Fe304,  and  FeO  more  fusible  than  Mm). 
That  the  melting  point  of  rhodonite  (MnO,  SiOs)  is  con- 
siderably  lower  than  that  of  fayalite  (2FeOSiOs)  can 
he  due  to  tin-  greater  condensation  of  the  ferrous  silicate- 
molecules,  inasmuch  as  the  condensation  of  like  molecules 
(2FeOSi09  -  SFeOSiO,)  involves  the  absorptioa  of  heat, 
and  consequently  a  proportionate  iucrease  in  the  molecular 
heat,  ami  a  corresponding  diminution  in  the  fusibility  of 
the  condensed  compound. 

The  primary  fritting  reactions  may  be  defined  as  "  the 
chemical  combination,  of  molecules  of  two  unlike  substances, 
at  a  temperature  that  is  below  the  melting  point  of  either 
substance."  As  their  mass  becomes  heated  the  respective 
substances  accumulate  energy  according  to  their  spe< 
heat,  the  one  having  the  higher  sj  t  accumulating, 

proportionately,  more  of  it  than  the  other.  The  excess  of 
the  energy  that  accumulates  in  the  particles  of  the  substance 
having  the  higher  specific  heat  i-  proportionate  to  the 
difference  in  the  molecular  heat  of  the  two,  and  can  be 
transmitted   by    contact.  -  :icic   oxide   and 

molecules  of  a  basic  oxide  unite  thus,  on  the  surl  i  ■  -  1. 1 
contact  of  the  respective  particles,  and  in  definite  propor- 
tions, to  primary  silicate-molecules.  As  already  stated,  the 
amount  of  the  energy  that  is  set  free  by  their  union  miht 
bi  proportionate  to  the  difference  in  their  molecular  heat. 
but  it  must  also  be  larger  than  the  amount  of  the  ex 
that  accumulated  in  the  substance  having  the  greater 
lie  heat  of  the  two,  inas  uucb  as  they  combine  at  a 
temperature  that    is    below   the  Dt    of  either  of 

them.     11.  citiche.it  of  a  primary  silicate-m 

cnle  must  be  lower  than  tfa  tuent 

oxides. 

But  the  meltiog  poiut  of  the  most  easily  fusible  simple 
silicate-,  of  the  alkalis,  oxide  of  lead,  &c,  is  higher  than 
that  of  the  re-:  rhereas  the  melting 

point  of  a  natural  simple  silicate  of  lime   (Wollastouite)  is 

aderably  lower  than  that  of  its  base,  which  is  practic 
infusible.      This   seeming   incons 

nted  for  by  assuming  that  the  melted  molecules  unite, 
primarily,  in  the  proportions  of  an  equal  oxygen  ratio 
-  '.  2Aty  >  -  3Si(  •  .  &c),  inasmuch  as  the  total 
amount  of  the  energy  that  is  set  free,  when  the  respective 
molecules  combine  in  the  proportion  of  2  :  1  or  2  :  3,  is 
ba  than  that  which  could  be  set  free  if  thev  combined 
in  equal   numb  if  tney   combined    iu    the 

o,  t  a<  I  -    2Si(  I.  would  "be  more  fusible  than 
b  as  the  specific  heat  of  Sit  >.,  is  lower 
:  than   that   ol    fad;  and  if  the  specific   heat   of 
were  lower  than  that         -  -         wouM  K, 

more  fusible  thin  Cat  >  -  sit .  ,  which  is  not  in  accord 
w"h  the   ■  melting  behaviour  of  mixtures  having 

their  constituents  in  the  respestive  proportions. 


;     Ii  nid.    it    t  i    that  tin-  | 

ite  mole,  ill,  -  are  singulo-sil 
\.    |,  then  the    thermal    pi  ,    .   „|,,  ( ],.  , 

artificial  or  natural,  can  be  accounted  fi 
therm.  rding    to    these    rule"-    the 

oxides  must    then 
ler: — 
As    the   ti  ttin  ;   temperatun  lilicate- 

molecules   that    have   formed   at    thi     initial    tempet 

,  at  first,  with  molecules  of  the  oxide   having 
lower  spi  ■  i|.,.  rgpp,  |  ^  jn 

thus  -.  energy  is  again  set   free  under  evolution 

of  heat.       The    amount   ol  thii-    liberated 

the    absorption    increases 
I  ;  and  when  itfalls  short  of  the  am 
thai  foi  the  molecular  work  of  recombination, 

then  no  further  reaction-  can  take  |  la  e  at  the   temperature 

obtaining,   inasmuch  mal   energy    can   onlj 

accumulated  with  advancing  temperature. 

A-   the  fritting  heat   becomes    m  mon 

refractory  of  the  basic  oxides  unite,  with  ilic  i,  to  primary 
silicate-molecules,  whereas  tie-  primary  silicate-mole 
that  have  formed  at  the  lower  temperature  begin  to  take  up 
molecules  of  the  basic  oxides,  the  specif!  hi  at  of  which  is 
higher  than  that  of  the  silica;  and  the  simple  sill 
molecules  combine  then  to  compound  silicate-molecules. 
viz.  : — 

(1.)  2(    1OS1O        2MgOSiOj  =  2(2[Ca,Mg]OSiO 

(-2.)      2CaOSiO        - - 

Mei  >   -    L(2CaOSiOi)  ■  |(2MgOS  0  ....  MgiOSin 

Si02  =  2(Ca,  Myosin.;,  &c. 

The  latter  mode  of  combination  must  also  be  that  by 
which  the  aluminous  silicates  of  the  ore  and  coal  unite  with 

ha-:,'       oxidl  -.       Viz.    :— A     '  ,(  )  = 

CaOAl:032SiOa  =  |(2CaOSi(  • 

From  the  melting  behaviour  of  natural  silicates  that 
have  the  same  constituents  as  blast-furnace  -lag,  in  may  be 
inferred  :  — 

1.  That  the  specific  heat  of  simple  silicates  is,  approxi- 
mately, proportionate  to  the  specific  heat  of  their  constituent 
oxides. 

2.  That  the  specific  heat  of  compound  silicates  is. 
approximately,  proportionate  to  the  specific  heat  of  their 
constituent  simple  silicates. 

Applying  these  deductions  to  the  melting  reactions  of  the 
fritting-  ingredients,  the  following;  conclusions  are  arrived 
at  :— 

1.  As  the  specific  heat  of  Cal)  is  higher  than  that  of 
Sill.,  the  melting  down  of  a  charge,  having  the  respective 
constituents  in  singnlo-silicate  proportions,  requiresa  higher 
temperature  than  the  fusion  of  a  corresponding  bisilieate 
composition. 

2.  A  charge  that  is  high  in  alumina  rnelts  more  rapidly 
than  a  charge  that  is  low  in  alumina,  because  the  specific 
heat  of  compound  silicates  of  lime  and  alumina  is  lower 
than  that  of  simple  silicates  of  lime  (Cal  M  of  correspond- 
ing constitution. 

3.  As  the  specific  heat  of  magnesium  oxide  is  higher 
than  that  of  alumina,  the  compound  silicates  of  lime  and 
magnesia  do  not  melt  as  readily  as  the  compound  silicates 
of  lime  and  alumina. 

From  the  melting  behaviour  of  hardened  slag,  and  from 
that  of  other  compounds  that  consist  of  amorphous  mixtures 
silicates,  such  as  glass,  it  must,  however,  be  inferred 
that  the  specific  heat  of  such  mixtures  is,  again,  approxi- 
mately proportionate  to  the  specific  heat  of  their  constituent 
oxides.  In  other  words,  the  molecular  heat  of  the  simple 
sdicate-molecules  is  lower  than  the  sum  of  the  molecular 
heat  of  their  constituent  oxides,  and  the  molecular  heat  of 
the  compound  silicate-molecules  is  lower  than  the  sum  of 
the  molecular  heat  of  their  constituent  simple  silica 
but  the  molecular  rearrangements  that  lake  place  when 
unlike  compound  silicate-molecules  a 
much  energy  a-  was  set  free  by  their  formation. 

Hence,  though  compound  silicates  of  lime  and  alumina 
melt  more  readily  than  simple  silicates  of  lime,  the  forma- 
tion of  a  homogeneous  slag  requires  a  higher  temperature 
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when  the  contents  of  alumina  are  high  than  when  they  are 
low,  inasmuch  as  the  specific  heat  of  AU>,  is  higher  than 

that  of  CaO.  ,      ,.,      .,.  ,. 

It  further  follows  that  not  all  unlike  silicates  can  combine 

with  each  other.  .  . 

\e    ill,     fritted   masses   melt   and   trickle  down  into  the 
hearth,  intimately  intermixed  with  carburised  metal,  then 

ferruginous    constituent*   Income     gradually    reduced,  and 
the    reduction  continues    after   they   have  collected    in   the 
hearth,  because  carburised  metal  passes  continually  through 
illected  silicate  masses.  _ 

The   progress  of  the   respective   reactions  may  be  illus- 
trated as  follows : — 

2Fe,0  SSiO,  +  4CO  -  2(2Fe<  >Si» >.)  +  Si  +  *00, 
■  2FeOSiOa  +  4CO  =  Fe.Si  +  4C02 
f2F<  -  -    2Fe4C  =   2(2FeOSiO:)  +   6Fe    + 

i      Fe,Si  +  JCO, 

I  SFeOSiOj  +  ZFe4C  =  SFe  +  Fe,Si  +  2CO; 
The  amount  of  energy  that  is  absorbed  by  the  reduction 
of  the  silicates  of  iron— as  above  indicated— is  considerably 
larger  than  that  which  is  set  free  by  the  formation  of  the 
resulting  silicides  of  iron  (which  go,  of  course,  into  the 
metal  where  they  are  apt  to  become  reoxidised  by  particles 
of  unreduced  ore  unless  the  metal  is  high  in  carbon).  The 
complete  reduction  of  the  ferruginous  constituents  of  the 
slag  is,  therefore,  only  possible  when  the  temperature  of 
the  hearth  is  very  high  and  when  the  metal  is  highly  car- 
burised But  when  the  furnace  is  working  well,  then  the 
temperature  of  the  furnace  is  also  proportionate  to  the 
fusibility  of  the  charges.  Hence  the  reduction  of  the 
ferru<nnous  constituents  is,  practically,  proportionate  to 
the  specific  heat  of  the  collected  silicate  masses. 

The  charges  that  are  fluxed  with  dolomitic  limestone  are 
usually  lower  in  alumina  than  the  charges  that  are  fluxed 
with  calcite  (CaCOb)  ;  and  the  specific  heat  of  the  magnesian 
*>a<r  that  is  low  in  alumina  is  higher  than  that  of  the 
calcareous  slag  that  is  high  in  alumina.  _ 

The  specific  heat  is  also  lowered  by  an  increase  in  the 
proportion  of  the  silica  ;  hence— as  regards  ultimate  results 
—it  may  be  said  that  the  contents  of  the  ferruginous  con- 
stituents increase  in  a  measure  with  the  acidity  of  the  slag  ; 
and  for  slag  of  the  same  silicate  constitution  :  1.  lhat  in 
calcareous  slag  the  proportion  of  their  contents  is  approxi- 
mately in  inverse  proportion  to  the  contents  of  alumina; 
•2  That  in  magnesian  slag  the  proportion  of  their  contents 
rises  in  a  measure  with  the  proportion  of  the  alumina. 

The  writer  Ins  found  that  blast-furnace  slag  ot  the 
magnesian  type  is  practically  free  from  combined  iron  (in 
contradistinction  to  the  mechanical  admixtures  heretofore 
mentioned)  when  it  is  approximately  of  singulo- silicate 
constitution,  and  when  the  contents  of  alumina  do  not 
exceed  the  proportion  indicated  by  the  molecular  formula  : 
J2(Ca  Mg)0,  A1.,03,  7lSiO:,  the  relative  proportions  ot 
CaO,  ilgO  being  :'6-7CaO,  5-6MgO.  As  the  redaction 
of  man«anous  silicate  requires  a  higher  temperature  that, 
the  reduction  of  ferrous  silicate,  it  may  also  be  said 
that  the  reduction  of  the  ferruginous  constituents  increases 
in  a  measure  with  the  contents  of  manganous  oxide. 


roasting,  and  extraction  of  copper  as  chloride.  (6.)  Removal 
of  iron  by  heating  in  reveroeratory  furnaces  with  iron 
pyrites  ;  tin-  nickel  sulphide  is  then  roasted  and  reduced  to 
metal.  The  cost,  inclusive  of  ore,  amounts  to  2s.  5,' d.  per 
kilo,  of  nickel. 

The  nickel  licssemer  process  is  carried  out  at  three  works 
in  Canada  already,  and  worked  very  satisfactorily,  yet  there 
is  much  room  for  improvement.  The  wealth  of  Norway 
iii  nickel  ores,  deserves  more  considerable  exploitation, 
and  by  good  work,  such  as  is  attainable  through  the 
employment  of  water-power  for  refining  by  electrolysis,  nickel 
may  be  produced  cheaper  there  than  in  Canada. — W.  B.  H. 


Determination  of  Carbon  in  Iron  and  Steel.     W.    Henipel. 

Zeits.  ang.  Chem.  18114,  1,  22—21. 

See  under  XXIII.,  page  421. 


The  Nickel  Ind„s,,„.     J.H.L.Vogt.     Stahl  und  Eisen, 

1894, 14,  23. 

W,Ti,    .he   increasing   demand  for  nickel-steel,  »*»*« 

taereue  in  the  production  of  nickel  is  to  be  expected      In 

868  the  "orld^s  production  of  nickel  was  only  700  tons, 
while  this  figure  increased  to  2,500  tons  for  the  year  1890, 
md  in  189°,  in  consequence  of  the  Canadian  output,  to 
£o00  tons  for  that  year.  The  Canadian  ore  eontauM .about 
2-65  per  cent,  of  nickel,  and  as  much  copper  ;  the  Nor- 
wegian containing  about  2  per  cent,  of  nickel,  only  a  trace 
chopper,  but  more  cobalt.  A  ton  ol  ore  in  Canada  costs 
2  ,  flings,  SO  that  1  kilo,  of  nickel,  in  the  ore   costs  9M 

The  ore  is  submitted  to  the  following  treatment :-( 1  I 
Oncn  roasting.  (2.)  Fusion  in  water-cooled blast-furnac.  s  to 
mckelmatteVlo-lO  per  cent.  Hi  and  15  per  cent  Cu. 
(3.)  Fusion  in  converter  with  blast  to  40  per  cent,  of  Ni. 
(  1.)  Roastingin  reverberatory  furnaces.     (5.)  Chlorinating, 


The  Reliability  of  the  Principal  Methods  of  Determining 
Total  Carbon  in  Iron.     Gottig.     Abhandl.  d.  Vereins  z. 
Befdrd.  d.  Gewerbefleisses,  1893,  8,  321. 
See  under  XXIII.,  page  421. 


Silicon    Carbide    {-'Carborundum'")    for   Culling    Sled. 

(I.  Muhlhauser.     Zeits.  ang.  Chem.  ".S93,  637. 

See  under  XI.,  page  402. 


Volumetric  Estimation  of  Lead  in  Tin  Solutions  and 
Platings.  P.  Bayrac.  Jour.  Pharni.  Chim.  1893,  5 
Ser.  28,  500. 

See  under  XXIII.,  page  420. 


A     Simple    Method   for    Determining  Foreign    Metals    in 
( 'ommercial  Copper.     YV.  Hampe.  Chem.ZeiU  17,  '691. 
See  under  XXIII.,  page  421. 


Decomposition),. f  Liquids  by  Contort  with  Powdered  Silica. 

G.  Gore.     Phil.  Soc.  of  Birmingham,  1893. 

See  under  Analyt.  and  Scient.  Notes,  page  428. 


PATENTS. 
Processes     of    Separating      Metals       Covering     Scrapi, 
CUppings    or    other    Pieces    of   Metal    of   all    kinds 
V    E    de   Fursac,  J.  C.  Moisset,  and  J.  B.  J.  A  ery  of 

Clichy,    France.       [Under    International    Convention. J 

F.ng.  Pat.  3583,  September  9,  1882. 
The  apparatus  employed  consists  of  one  or  more  receivers 
having  perforated  walls  grouped  around  a  rotary  shaft  and 
permitting  the  repeated  and  alternate  contact  of  the  metal 
to  be  treated  with  the  liquid  and  with  the  air.  this  is 
illustrated  by  drawings,  hut  the  use  of  any  other  apparatus, 
exposing  mechanically,  alternately,  and  completely  the 
surfaces  to  be  treated,  is  also  claimed.— J.  H.  C. 


Coating    Iron    and    Steel   icith    Brass  and  other  MtfaUlC 

Allo„s.     A.  V.   C.  Fenby,  and  J.  B.  Fenby,  of  Sutton 

Colefield,  and    G.     Moore.   Erdiugton,  Warwick.      Bng. 

Pat.  1906,  January  28,  1893. 

I'm  articles  to  be  coated  are  first  thinly  coated  with  copper, 

zinc,  or  other  suitable  metal  by  any  of  the  ordinary  methods, 

and  then   dipped   in  a  bath  of  molten  brass  or  other  alloy, 

which   is    maintained   at  a   suitable   temperature,   while  its 

surface  is  protected  by  a  layer  of  borax  ot  other  flux. 
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improvements  in  or  relating  t»  the  Treatment  of  Metallic 
■(>ns.  i  G  Riohardson  and  A.  B,  English,  Toronto, 
(  -ui.iiIii.     Eng.  Pat.  9119,  January  81,  1898. 

Ores  or  mattee  oontaining  nickel  nr  copper,  or  both 
osmbined,  are  finely  ground,  and  then  fused  in  t  suitable 
furnace  with  a  proper  proportion  of  dehydrated  gypsum  or 
other  suitable  sulphate,  so  us  to  remove  any  iron  present  in 
the  Mitt,-  of  a  Boluble  Bilicate,  and  leave  tin-  nickel  and 
copper  in  the  state  of  sulphide.  The  sulphurous  aeid  given 
otT  during  Ins  fusion  may  !"■  used  for  the  preparation  of 
sulphuric  aeid  or  such  other  purpose,  a*  nun  be  desired 
— J.H.C. 

improvements  in  the  Treatment  of  Galena  for  the  Pro- 
auction  of  Lead,  Lead  Sulphate,  and  Lead  Oxide. 
\   Macdonald,  London.   Eng  Pat.  2883,  February  9, 1898. 

1'iit.  galena  is  melted  and  treated  in  a  converter  by  blowing 
air  or  oxygen  into  or  upon  it,  whereby  a  large  proportion  of 
it  is  driven  off  as  sulphate  of  lead  fume,  which  maj  be 
collected  in  any  known  maimer,  the  rest  being  left  as 
metallic  lead. 

It  is  preferred  in  the  first  place  to  charge  the  converter 
with  molten  lead,  and  to  blow  air  into  this,  whereby  litharge 
is  produced    and  the  temperature  is  raised,  when  the  galena 

may  he  added,     in  tome  cases  Bulphur  is  added  during  the 

Wow.    Any  silver  present  is entrated  in  the  la-t  portion 

of  the  metallic  lead. — .1.  II.  ('. 


Improvements  relating  to   the   Purification   of  Metals   in 

their    Moulds,    and    in    the    Production    of    Dense    and 

Flawless      Castings,     and     tn     Apparatus     therefor. 

¥..  Taussig,  Bohrenfeld,  Holsteiu.  Germany.     Eng.  Pat. 

3503.  February  in.  1S93. 

Aftki!    casting   in  the   ordinary  way,  the  metal    is  reraelted 

ivhile  still  in  the   mould    by  passing  through  it  a  current  of 

electricity,  the  mould  being  placed  for  this   purpose  in  a 

hermetically  closed  chamber,  while  the  gases  generated  are 

■drawn  off  by  means  of  a  fan  or  vacuum  pump,  so  producing 

a  more  or  less  complete  vacuum. — J.  II.  C. 


Improvements  in  and  relating  to  the  Manufactun  of  Zinc 
Oxide.  A.  Gray,  Glasgow,  ling.  Pat.  4310,  February  28, 
1893. 

AWste  cuttings  of  zinc,  zinc  ashes,  skimmings,  &c.  are 
burnt  with  coke  in  a  furnace  of  the  cupola  type,  having  at 
the  base  a  grating  of  either  solid  or  hollow  furnace  bars, 
through  which  a  blast  of  air  or  steam,  or  of  both,  is  forced 
from  a  spiral  tube  with  jets  placed  under  the  bars. 
Sufficient  air  is  supplied  to  burn  the  fuel  and  to  oxidise 
<he  zinc. 

The  products  of  combustion  are  drawn  through  a  flue 
into  a  chamber,  where  the  zinc  oxide  is  collected  by  the 
aid  of  a  sprav  of  cold  water,  bv  steam,  or  bv  other  means. 

—A.  W. 


Improvements    in    the    Treatment  of    Slimes,    or    Finely- 
divided  Ore  containing   Precious   Metals.      (  .  Raleigh, 

Johannesburg,  S.  Africa.      Eng.  Pat.  5103,  March  9 

To  prevent  settling  or  packing  of  the  slimes   in  the  process 

or  extracting  precious  metals  In    the  chlorine,  cyanide,  or 

r  lixiviating  process,  any  suitable  apparatus  for  pulsating, 

vibrating,  or  jigging  the  material   under  treatment   by  the 

■'    of  air,  water,  or  gas  is   employed.     The  inlet  for 

■  under  or  over  the  filter 'bed.  or  at  the  side 

of  the  vat,  ac  ording  to  the  motion  required.     The  leaching 

solution  may   take  the  place  of  the  water  jet,  and  oxygen 

■  with  advantage  to  accelerate  the  solution  of 

!  or  silver. 

Muddy  water  or  solution  may  also  be  used  to  increase 
density  of  the  leaching  solution,  so  as  to  further  prevent 
the  rapid  settling  of  the  grains  of  ore. 

The  exact  method  of  application  depeuds  on  the  kind  of 
material  under  treatment. — A    W. 


ln/mpn  Coating oi  Plating  yon-metallic 

i  Metal.      T.   M     Ash,    II.    \V.  Gill,  and 

1    '  ■■■  •      Bit  :  in      l     [.Pal   S827,  March  i  I 

ABTICUta    9UCb    as    pap,  I  .  papier-maeh.',  and   other    lilir.n- 

or   textile   articles,   as    well  a-   leave*  ol   plant-  or  other 
natural  ohjl  cts,  ire  COV(  r.  d  wiih  a  varnish  or  other  adhl 

com] rjd  nol  soluble  in  water,  with  which  copper  or  tin 

nave  been  intimatofj  mixed  in  a  minutely  divided  st 
After  washing  or  partial  drying  the  articles  are  immersed  in 
silver  or  other  metallic  hath  until 
sufficiently  coated,  i  »r,  if  preferred,  the  obji  cl  to  be  treated 
may  be  varnished  and  dusted  oyer  with  the  finely-divided 
metal  before  immersion  in  the  silver  hath— .1.  11.  (.'. 


Improvements  in  or  relating  to  the"  Thomas"  Metallurgical 
Process.  II.  Wild,  Peine,  Germany.  Eng.  Pat.  6219, 
March  23,  1893. 

Tins  patent  refers  to  the  duration  of  the  overblow  in  the 
"  Thomas  "  process.  As  a  rule  the  bath  is  too  much 
blown,  wherein,  too  much  iron  oxide  is  formed  in  the 
and  rephosphorisation  of  the  metal  takes  place.  To  remedy 
this  the  process  is  carried  out  as  follows  ; — The  first  charge 
is  blown  in  the  manner  hitherto  practised;  the  necessary 
qualitative  and  quantitative  tests  are  previously  taken', 
the  carbon,  phosphorus,  and  manganese  in  the  finished 
product  are  severally  determined  and  the  Thomas  Blag 
is  analysed  in  regard  to  its  proportion  of  iron.  On  the 
supposition  that  the  quality  of  the  finished  product  is 
satisfactory,  comparison  is  made  of  the  proportion  of  iron 
contained  in  these  several  slays  with  each  other,  and  should 
they  be  found  to  differ,  the  attempt  must  be  made  still 
further  to  reduce  the  lowest  proportion  found  by  a  reduction 
of  the  time  of  overblow.  It  is  maintained  that  by  the 
shorter  duration  of  overblow  there  is  a  reduction  of 
waste,  a  smaller  consumption  of  lime,  Spiegel,  Sec,  a  more 
even  quality  of  metai,  and  a  more  valuable  slag— A.  W. 


.!«  Improved  Process  for  the  Utilisation  of  Old  Articles 
of  Tin  Plate,  such  as  lions.  Canisters,  and  the  like. 
A.  Gutensohn,  London.  Eo(j.  Pat.  6238,  March  23, 
1893. 

Thk  old  tins  are  first  sorted  and  those  with  solder  joints 
are  heated  in  pots  in  a  furnace  to  remove  the  solder.  If  the 
remaining  pieces  of  tin  plate  are  sufficiently  large  they  are 
cleaned  by  soda,  lime,  or  other  cleaning  material,  and  are 
re-tinned  and  passed  through  finishing  rollers.  The  small 
pieces  which  cannot  be  again  made  into  tin  plate  are  freed 
from  their  coating  of  tin  by  any  known  method  and  used 
as  scrap  iron. — A.  W. 


A  New  or  Improved  Process  for  Recovering  Zinc  or 
Spelter  from  Waste  Galvanised  Iron  or  Steel,  and 
Furnaces  and  Appliances  for  the  said  Process.  W. 
Hayward,  Wolverhampton.  '  Eng.  Pat  7252,  April  8, 
1893. 

The  waste  is  heated  to  a  temperature  somewhat  higher 
than  the  melting  point  of  zinc  in  closed  or  partially  closed 
heating  chambers,  by  which  means  the  zinc  is  melted  off 
aud  runs  through  a  hole  in  the  floor  of  the  chamber  into 
an  open  receptacle  or  into  a  vessel  of  water.  The  chamber 
preferred  is  a  kind  of  reverberator}*  furnace. — J.  II.  (  . 


Improvements    in    the    Manufactun    of  Iron     and    S 
A.    Sattmann    and    A.    Homatsch,     Donawitz,    Austro- 
Hungary.     Eug.  Pat.  8057,  April  21,  1S93. 

Ix  the  specification,  furnaci  rilied  of  special  con- 

struction, for  the  carrying  on,  either  continuously  or 
intermittently,  of  the  manufacture  in  all  its  stages  of 
definitely  carburised  iron,  from  its  ore.  Gaseous  fuel  is 
used  for  heating  the  ores  and  fluxes,  and  tor  reducing  and 
carburising  the  sponsy  iron,  solid  fuel  for  melting  the 
spongy  iron,  and   oxidising  gases  for  refining  the  molten 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[April  3D,  1894. 


earbnrised  iron  after  separating  the  slag.  These  fuels  are 
introduced  through  nozzles  and  doors  according  to  the  local 
requirements  of  the  furnr.ce.  Various  ways  in  which  this 
can  be  done  arc  described,  the  furnace  being  of  the  blast- 
furnace type  with  the  additions  near  or  below  the  bed. 

—A.  W. 

An  Improved  Amalgamating  Apparatus,  to  be  Employed 
either  Alone  or  in  Combination  with  Concentrating 
Apparatus  or  Buddies.  W.  A.  Green,  Aberystwyth. 
Eng.  Pat.  H.182,  June  7.  1893. 

Ix  amalgamators  of  the  circular  pan  and  revolving  mullcr 
type  the  pan  is  lined  with  copper,  to  the  surface  of  which 
the  mercury  adheres,  instead  of  as  heretofore  being  entirely 
constructed  of  iron.  The  object  of  this  is  to  prevent  any 
of  the  ore  creeping  between  the  surface  of  the  pan  and  the 
underside  of  the  layer  of  mercury  therein,  thus  escaping 
proper  amalgamation  by  the  action  of  the  muller.  Further- 
more, instead  of  making  the  muller  with  a  flat  surface  for 
acting  upon  the  ore  and  mercury,  such  surface  is  made 
with  a  spiral  rib  so  that  as  the  muller  revolves  it  causes 
the  ore,  which  is  fed  through  a  central  opening  in  it,  to  be 
slowly  advanced  from  the  centre  to  the  outer  circumference 
of  the  pan. — A.  W. 

Process  and  Apparatus  for  the  Extraction  of  Zinc. 
L.  V.  T.  Lyuen,  London.  Eng.  Pat.  16,180,  August  28. 
1893. 

The  retorts  used  are  all  connected  to  one  or  more  common 
condensing  chambers,  by  which  means  a  proper  regulation 
of  temperature  is  facilitated.  The  furnace  is  entirely  closed 
so  that  no  escape  of  zinc  vapour  takes  place.  The  retorts 
are  mechanically  charged,  combustible  envelopes  being 
used  for  each  charge  to  facilitate  this. — J.  H.  C. 


Improved  Means  Applicable  for  Cse  in  Extracting  Gold 
and  Silver  from  Auriferous  and  Argentiferous  Solutions. 
C.  Ealeigh,  Johannesburg.  Eng.  Pat.  23,241,  Decem- 
bers, 1893. 

The  solutions  are  filtered  through  granular  or  permeable 
electrodes,  which  act  in  conjunction  with  a  current  of 
electricity  to  decompose  the  solutions  in  their  passage. 
The  precious  metals  are  precipitated  and  deposited  in  the 
interstices  of  the  filtering  material,  and  the  resultant  solutions 
are  used  for  lixiviating  a  fresh  charge  of  ore.  The  electrodes 
are  composed  of  fragments  of  loose  or  compressed  charcoal, 
carbon,  metal,  metallic  alloys,  or  amalgams.  The  pre- 
cipitation may  be  expedited  when  necessary  by  artificial 
heat  and  the  introduction  of  air,  oxygen,  or  hydrogen,  and 
either  with  increased  or  reduced  pressure. — J.  II    r 


Improvements  in  Methods  of  Casting  Solid  Ingots  of  Steel. 
W.  P.  B.  Urick,  Newark,  U.S.A.  Eng.  Pat.  23,425, 
December  5,  1893. 

The  patentee  states  that  the  hollowness  of  the  upper  end 
of  steel  castings  is  due  to  gases  in  the  metal,  evolved  during 
the  cooling  process,  being  imprisoned  by  the  hardened  shell 
which  fir^t  forms  at  the  head  of  the  metal.  He  overcomes 
this  by  introducing,  at  a  suitable  moment,  when  the  metal 
is  neither  too  fluid  nor  too  pasty,  a  rod  into  the  upper  end 
of  the  ingot,  wherein- a  cavity  is  formed  which  allow  tin- 
gases  to  escape.  This  cavity  is  then  filled  up  by  pouring 
iuto  it  molten  steel,  which  unites  with  the  remainder  and 
forms  a  homogeneous  whole. — A.  W. 


Improvements  in    Furnaces  for  Distilling  Zinc,   Cadmium, 

and  the  like.     F.  W.  Golby,  London.   From  (.'.  Francisci, 

of  Schweidnitz,  Prussia.     Eng.  Pat.  23,979,  December  13, 

1893. 

I\  these  furnaces  magnesia  is  used  instead  of  fire-clay  for 

the   retorts.     'Ihe   magnesia    is    formed    into   bricks   of   a 

peculiar  shape,  and  of  these   bricks  the  retorts  are  built  up. 

The    heating    is    effected    by  the    gases    produced   in    a 

generator. — J.  H.  C. 


An  Improved  Process  of  Removing  Tin  from  Tin  Scrap 
or  Tin-coated  Metal.  T.  G.  Hunter,  Philadelphia, 
U.S.A.     Eng.  Pat.  132,  January  2,  1894. 

T tin  tin  scrap  is  placed  in  a  grate  or  basket  of  gun-metal 
or  other  suitable  material,  which  is  suspended  in  a  tank  . 
heat  being  applied  by  means  of  steam  when  necessary.  The 
scrap  i>  then  treated  with  a  neutral  solution  of  sulphate  of 
copper  or  other  suitable  sulphate  until  all  the  tiu  is 
separated  in  metallic  form  ;  metallic  copper  is  also  formed, 
and  both  metals  fall  to  the  bottom  of  the  tank,  together 
with  small  quantities  of  minor  impurities.  The  bulk  of  the 
iron  remains  in  the  basket,  and  may  be  removed  as  required. 
The  solution  of  sulphate  of  iron  formed  iu  the  operation  is- 
drawn  off  and  the  mixed  metallic  copper,  metallic  tin,  ar.65 
other  substances  present  are  utilised  in  any  way  known  to 
the  arts.— .T.  H.  C. 

Improvements  in  the  Treatment  of  Zinc-Lead -Sulphide- 
Ores  Carrying  Gold  or  Silver,  or  Gold  and  Silver.  J.  C. 
Fell,  London.  From  The  Emmens  Zinc  Company,  New- 
York,  U.S.A.     Eng.  Pat.  2041,  January  30,  1894. 

The  object  of  this  patent  is  to  remove  the  zinc  existing  in> 
refractory  ores  containing  lead,  gold,  or  silver.  The  ore  is 
crushed,  roasted  in  an  oxidising  atmosphere  to  dull  redness 
to  convert  the  metallic  contents  to  sulphates  and  oxides,  after 
which  the  roasted  material  is  finely  pulverised  and  leached 
with  water  containing  about  1  per  cent,  cf  ferrous  sulphate. 
This  leaching  extracts  the  zinc  sulphate  present  in  the  ore, 
and  the  ferrous  sulphate  precipitates  any  silver  that  may 
be  dissolved. 

The  ore  is  then  leached  with  a  solution  of  ferric  sulphate;, 
containing  a  little  ferrous  sulphate,  which  dissolves  and 
removes  any  zinc  that  may  he  left  by  the  first  leaching  in 
the  state  of  oxide  or  sulphide.  The  residue  is  again 
leached  with  water  containing  ferrous  sulphate  to  wash  out 
any  liquid  remaining  from  the  second  leaching,  and  is  th.  n> 
a  finished  concentrate  containing  the  whole  of  the  original 
lead,  silver,  and  gold.  The  zinc  may  be  recovered  from. 
the  liquors  by  crystallisation  or  any  other  convenient 
means. — A.  W 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Silicon  Carbide  ("  Carborundum  ").     O.  Muhlhuuser. 
Zeits.  ang.  Chem.  1893,  637—646. 

Acheson  discovered  (this  Journal,  1893,  847)  that  wherj 
a  mixture  of  silica  and  carbon  is  heated  to  a  high  tempera- 
ture in  the  electric  furnace,  carbon  monoxide  is  evolved  and 
a  carbide  of  silicon  produced.  The  reaction  has  been 
studied  a  little  more  in  detail  by  the  author.  The  mixture,, 
which  is  placed  in  the  electric  furnace,  contains  powdered 
coke  100  kilos.,  Miilington  sand  100  kilos.,  and  common  silt 
25  kilos.  The  function  of  the  salt  is  purely  a  mechanical 
one.  After  the  operation  is  over  it  cements  the  sand  and 
coke  particles  together,  and  so  facilitates  the  separation  of 
the  crystalline  "carborundum."  Some  of  the  imparities  in- 
the  raw  materials,  such  as  iron,  calcium,  magnesium,  &c., 
are  also  converted  into  carbides  ;  and  the  purer  the  raw 
materials,  the  more  nearly  colourless  are  the  crystals  of 
silicon  carbide.  There  is  formed  at  the  same  time  a  small 
quantity  of  amorphous  carborundum  just  above  the  zone 
in  which  the  crystalline  compound  is  obtained. 

As  regards  their  hardness,  the  crystals  lie  between 
sapphire  and  diamond,  and  in  the  scale  of  hardness  have 
the  value  9 '5.  Used  in  connection  with  a  polishing  wheel, 
carborundum  is  able  to  cut  holes  in  the  hardest  steel,  and  it 
is  stated  that  the  temper  of  the  steel  is  in  nowise  destroyed. 
As  an  abrasive  it  can  do  the  same  work  as  corundum,  in 
one-third  to  one-fourth  of  the  time. 

In  order  to  determine  the  composition  of  carborundum, 
the  crystals  were  ground  up  in  a  steel  mortar  and  subse- 
quently   in   an    agate  mortar,  and   then    submitted  to  the 
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elutriation.  In  order  to  get  samples  for  -ilicon 
determination-  it  Is  sufficient  to  allow  the  substance  totettle 
one  mioute  before  decanting.  For  carbon  determinations, 
however,  the  carbide  must  be  very  finely  divided,  and  for 
tlii<  porpoM  live  minute-'  settling  arc  nei — ary.  The 
oarbide  eannot  be  burned  in  oxygen,  bol  it  i-  readily 
omiIi-.. I  bj  ignitiog  with  lead  eliminate.  The composition 
of  the  carborundum  riven   in  the   following 

table:— 




i. 

ii 

in. 

Si 

rss 

or  so 

0 

:;ri; 



"•11 

o-is 

0-06 

Pure  silicon  oarbide  msj  be  obtained  by  ignitingthe  very 

finely-divided  erode  material   in  oxygen,  boiling  out  with 

caustic  potash  (1 : 8),  and  then  with  hydrochloric  acid.     It 

is  afterwards  treated  with   hydrofluoric  acid  aud  thoroughly 

I.     It  then  lias  il„-  composition — 


m 

C 






The  specific  gravity  of  the  pure  substance  at  IV  C.  was 
found  to  be  3  •  J^.  The  author  has  also  analysed  various 
products  formed  during  the  reaction,  and  also  the  gases 
evolved,  and  recommends  that  the  carbon  monoxide  should 
be  burned  before  allowing  it  to  escape. — -J.  S. 


' 

II. 

Calculated. 
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89-10 

WO 

30  -I 

so-o 

0"88 
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0-19 

0U5 

.. 

0"06 

0-09 
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llkaline  Chlorides,     F.  Oettel.     Chein. 
Zcit.  18,  C9— 7(i. 

IiiK    eleetro-motive   force    requisite    to    decompose  sodium 
chloride  in  aqueous  solution  may  be  reckoned  thus,  according 
irrisson  : — 
Heat  abaorl 

N  I     -lulled!, 

HsO    =H,  +  0 -8BI 

- 1,618 

Heal  evolved— 

O  +  H  +  H,t> -  '..lis    ., 

i  cornp  rands  of  chlorine 
andoi.vgcn sav  +      Co    ., 

+  1.17s 

Neth  on -    i;n 

»70  calorii  -  S'Oii    its. 

Those    figures,   however,   are  open   to  correction ;    the 

stnrbance  due  to   the  formation  of  hypoehlorous  and 

chloric  acids  is  a  secondary  result,  not  affecting  the  primarv 

elcctrolysis.  and  is.  moreover,  of  negative  sign";  in  any  case 

■1    not    be   brought  into    account.     The    following 

more  nearly  the    F..M.F.  requisite   for  the 

primary  decomposition :  — 

Gramme 
nes. 

01,  h.o. -HeTow 

-   ii-  "  -    • 

"   H.  H."    +111,810 

Sum —    53.no> 

..«.„  i     ■  .53.1  h;.. 

83,060  gramme  calories  repres  r3"  volts. 


Values  of  8  ■  author 

as   the  actual    potential  differen 

carbon  electrodes  whilst  oli  aon  sail  solution 

with   a   p. irons   earthenware    diaphragm,    using    currents 
varying  ■.,„. 

values  ar.  found  with  potassium  i  blonde  solution.     A-  the 
on,  caustic  Bode  umolates 

round  the  cathode,  end  brine  saturated  with  ohlorine  round 
the  anod  ■ ;  these  two  liquids  tend  to  intermix  by  diffusion 
through  the  porous  septum,  so  thai  more  or  less  hj  pochlorite 
is  formed.     Tliis.  ip  the  ueighboui  hood  of  the  <  athodi  . 
as  a  " depolariser,"  becoming  reduced  to  chloride;  bul   in 
the  vicinity  of  the  anode  a  different  result  i-  brought  a 
the  hypochlorite  being  partially  oxidised  to  chlorate    and 
partially  electrolysed  direotly,  with  prodncl 
soda  and  hydrogen  at  the  cathodi  I   of  hypo- 

chlorous  acid  and  oxygen  a(  the  anode.     In  rim  lai    fashi  n 
the   chlorate  produced  by   oxidation    of  the   bypochlc 
partly  diffuses  to   thi  ind   i-  there  redi 

partly  becomes  electrolysed,  evolving  at  the  anode  chlorid 
acid   and    oxygen.     <  In    the    whole,    the    more   i 
septum,  and  the  more  concentrate  1  the  caustic  soda  •  dotion 
round  the  cathode,  the  greater  the  production  ol  osj 
compounds  of  chlorine. 

The  gas  evolved  is  never  pure  chlorine,  but  always  a 
mixture  of  chlorine  aud  oxygen.  The  latter  is  usually 
attributed  to  the  electrolysis  of  by  pochlorite,  but  is  also  due 
to  (and  probably  principally  <  the  direct  electrol 
of  the  caustic  soda  solution  first  formed,  this  becoming 
decomposed  into  sodium,  bj  drogt  D,  and  i  cygen, 
sodium  chloride  is  split  up  into  sodium  and  chlorine.  The 
sodium  thus  eliminated  at  the  ca  noon 
water  there,  reproducing  cau-lic  soda;  to  that  the  causes 
tending  t.ovard-  the  evolution  of  xygen  instead  ot  eh  0 
are  continually  increasing  in  magnitude.  The  particular 
fraction  of  the  total  current  which  at  any  given  moment 
electrolyses  caustic  soda  rather  than  sodium  chloride, 
depends  on  the  relative  richness  of  the  solution  in  these 
compounds  respectively  ;  for  equal  concentrations  the 
conductivity  of  caustic  soda  solution  is  greater  than  that 
of  brine :  moreover,  the  E.M.F.  requisite  to  electrolyse 
caustic  soda  solution  is  only  l"5  volts,  or  OS  vol!  less 
than  that  requisite  for  sodium  chloride.  Whenthi  chlorides 
of  the  metals  of  the  alkaline  earths  (lime  and  magn 
are  electrolysed,  the  lime  (or  n  agne8ia)  formed  at  the 
cathode  is  comparatively  insoluble,  and  consequently  is 
not  electrolysed  in  the  way  that  caustic  soda  solution  i- 
deeomposed;  accordingly  the  chlorine  evolve  1  i-  pi 
free  from  oxygen.  On  the  other  hand,  when  sodium  sul- 
phate is  electrolysed,  sulphuric  acid  is  formed  at  one 
electrode  and  caustic  soda  at  the  other,  both  of  which 
substances  are  good  electrolytic  conductor-  :  SO  that  the 
work  of  the  current  is  divided  between  the  three  sub- 
stances, original  sulphate,  sulphuric  acid,  and  caustic  soda. 
-C.  R.  A.  W. 

Employment  of  Electrical   Heal  fur   Concentrating   Sul- 
phuric   Aral.     C.  Uaussermann    and    I-'.    Niethanimer. 

Chem.  Zeit.  17,  19(17—1908. 

See  -under  VII.,  page  391. 


PATENTS. 

Improvements  relating  to  the  Extract!  n  of  Metals  by 
Means  of  'Electricity,  mil  to  Apparatus  therefor.  E. 
Taussig,    Bahrenfeld,    Hols',  I:..    Germany.      Eng.    Pat. 

357:!,  February    17,  1893. 
The    inventor    describes    au    arrangement    in   which    the 
electric  furnace,    provided  with  electrode-  ,.t'  large  Bize,  IS 
enclosed  in  a  case  which  cau  be  kept  exhausted  during  the 
working  process. 

The  moulds,  into  which  the  metal  obtained  is  to  be  i    si 
are  also  exhausted  during  the  running  of  the  n 

It  i-  claimed  that  the  lnet.e 
the  impurities  usually  present  when  non-exhausted  t 
are  emp  .-"withdrawn    by   the   pumps   while  m  a 

gaseous  state  :    and    further,  that    the    addition  of   flnscs, 
carbon,  &c.,  is  in  most  eases  superfluous. —  E.  T. 
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Improvements     in    the    Electrolytical    Decomposition     of 

Chlorides  and  Mixtures  thereof,  and  in  Apparatus  for 
the  Purpose.     F.   M.  Lyte.   London.     Eng.  Pat.   7594, 

Tins  invention  is  illustrated  by  a  description  of  the 
arrangements  suitable  for  the  electrolysis  of  lead  chloride. 
In  a  vessel  of  suitable  mechanical  strength,  but  not  of 
chlorine-proof  material,  is  melted  a  sufficient  quantity  of 
lead  by  means  of  a  furnace  arranged  below.  An  inverted 
bell  of  some  material  that  must  be  chlorine-proof,  but 
which,  as  it  has  to  withstand  no  great  pressure,  need  not 
be  mechanically  strong,  is  placed  st  that  its  rim  is  some 
wj'  below  the  surface  of  the  molten  lead.  A  tube  passes 
through  the  top  of  the  bell  nearly  to  the  surface  of  the 
lead,  aud  serves  for  the  introduction  of  lead  chloride  to 
form  a  fairly  deep  layer  above  the  metal.  The  current  is 
passed  into  the  apparatus  by  carbon  anodes  dipping  into 
the  fused  chloride,  the  molten  lead  forming  the  cathode. 
The  metal  reduced  flows  away  by  a  suitable  hot  overflow 
pipe ;  the  chlorine  is  led  away  bv  a  pipe  at  the  top  of  the 
bell. 

The  anodes  are  rods  with  a  hole  passing  in  each,  from  the 
top  nearly  to  the  bottom.  In  this  is  placed  an  easily-fusible 
metal — such  as  lead — which,  remaining  molten  during  the 
action  of  the  furnace,  makes  good  contact  both  with  the 
carbon  and  with  a  metal  rod  attached  to  a  terminal,  and 
dipping  into  it.  In  some  cases  a  split  springy  tube 
replaces  the  fusible  metal.  The  object  is  to  reduce  the 
electrical  resistance. — E.  T. 


of  breaking  or  cracking  of  the  seal.  Greater  contact 
surface  is  of  course  given  at  the  same  time,  which  is  an 
advantage. — E.  T. 

Improvements  in  or  relating  to  the  Vaporisation  oj 
Petroleum  and  other  Liquids.  A.  J.  Boult,  London. 
From  S.  C.  Peuchen  and  P.  Clarke,  both  of  Toronto, 
Canada.     Eng.  Pat.  34U,  January  6,  1894. 

Sec  under  II.,  page  380. 


Improvements    in    or     eonnected    irith    Cells  for    Electric 
Batteries.     II.  C.  YV.  Emerv,  London.     Eng.  Pat.  8571, 
April  28,  1893. 
A:,  arraneement  for  removing  the  exciting  liquid  from  the 
electrodes  by  changing  the  position  of  the  containing  cell. 

The  electrodes  are  fixed  at  one  end  of  the  latter,  and 
when  in  use  are  vertical  and  immersed  partially  in  the 
liquid.  Bv  turning  the  cell  on  to  its  side,  however,  the 
electrodes  "rest  horizontally  above  the  surface  of  the  liquid, 
and  are  therefore  preserved  from  waste  during  disuse  of  the 
cell.  A  partition  can  be  used,  reaching  from  the  top  nearly 
to  the  bottom,  in  order  to  prevent  splashing  of  the  liquid 
— though  no  arrangements  are  descr.bed  for  the  escape  of 
air  from  behind  the  partition. — E.  T. 


Improvements  in   the  Manufacture  or  Production  of  Soda 
Crystals.      H.  R.  Broome,  Kosslea-Lancaster,  and    M. 
Guthrie,  Liverpool.     Eng.  Pat.  S907,  May  3,  1893. 
See  under  VII. ,  page  394. 


Improvements  in  Apparatus  for  the  Electrolytic  Decom- 
position of  Metallic  Salts.  C.  Kellner,  Vienna,  Austria. 
Eng.  Pat.  24,274,  December  16,  1893. 
Adapted  for  the  decomposition  of  salts  where  mercury  is 
used  as  cathode.  Below  the  surface  of  the  electrolyte  dips 
a  vessel,  which  is  glazed  at  the  sides,  hut  porous  at  the 
bottom.  This  porous  bottom  is  covered  by  a  thin  layer  of 
mercury  forming  the  cathode.  The  anodes  are  either  at 
the  sides  of  the  semi  porous  vessel  or  are  placed  below,  in 
which  case  deflecting  vanes  are  arranged  to  carry  the  gas 
from  the  neighbourhood  of  the  porous  bottom.  By  this 
arrangement  it  i-  claimed  that  the  mercury  is  kept  from 
direct  contact  with  the  electrolyte ;  whilst,  by  keeping  a 
fuital  Hon   fluid  "  above  the  mercury,  any  waste  of 

the  latter  i-  prevented,  the  "  cation  "  being  yielded  op  by  the 
mercury  directly  to  this  "  reaction  fluid." — E.  T. 


Impro  lements    in  Dm   Batteries.      H.  T.    Johnson,    New 

York.  LT.S.A.  Eng.  Pat.  24,S71,  December  27,  1893. 
Ini  carbon  electrode  used  in  dry  batteries  is  made  with  a 
grooved  or  corrugated  surface,  and  may  be  perforated  or  pro- 
vided with  numerous  knobs  or  projections.  The  object  in 
each  case  is  to  |  revi  Dl  loss  of  contact  between  the  carbon 
and  surrounding  material  in  case  of  any  shrinking  or  dis- 
placement of  the  latter,  and  at  the  same  time  to  prevent 
'i  ■  electrode  from  being  easily  drawn  from  the  cell  in  ca»e 


Improvements  in  the  Art  of  Preparing  Solutions  carrying 
Salts  of  Zinc.  P.  C.  Choate,  New  York,  U.S.A.  Eng. 
Pat.  456,  January  9,  1894. 

See  under  VII.,  page  395. 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Oxidation  of  Fathi  Oils.     W.  Fahrion.     Chem.  Zeit. 
17,  1848—1850. 

Is  spite  of  various  researches,  the  exact  nature  of  the 
chemical  actions  taking  place  when  oils  "  dry "  (by  the 
spontaneous  oxidation  effected  by  exposure  to  air  in  thin 
films)  remains  for  the  most  part  obscure.  Mulder  regarded 
the  chief  fatty  acid  of  linseed  and  other  drying  oils  as 
CuHojOj,  and  considered  the  effect  of  "  drying  "  to  be  that 
the  glyeeridic  portion  became  wholly  destroyed,  whilst  the 
supposed  lmolic  acid,  C16Hsa02l  became  oxidised,  first  to 
Unoxic  acid,  C16H26Os,  and  then  to  a  neutral  body,  linoxyn, 
C3JH5(01i.  Ilazura  and  Bauer  found  the  acids  of  the  drying 
oils  to  be  mixtures  in  different  proportions  of  oleic  acid, 
C'lsH340..,  linolic  acid,  C^Hj.O;.,  linolenic  acid,  ClsH3(,Oo, 
and  isolinolenic  acid,  also  ClsH30O2.  Of  these  the  gly- 
cerides  of  the  last  three  are  not  broken  up  by  the  oxidation, 
whilst  the  glycerides  of  saturated  acids  (such  as  palmitic, 
myristie,  &c),  when  present,  are  first  attacked  with  de- 
struction of  the  glyeeridic  part  of  the  molecule,  and 
liberation  of  free  fatty  acids  ;  olein  is  similarly  attacked  to 
some  extent,  whilst  linolin  aud  linoleniu  take  up  oxygen 
without  losing  glycerol,  forming  a  series  of  bodies  of  which 
the  final  member  is  the  glyceride  of  the  acid  C15lI:1„Or.  this 
substance  being  simultaneously  a  species  of  anhydride. 
The  author  has  investigated  the  nature  of  the  intermediate 
products  so  far  as  the  acids  thence  obtained  by  saponification 
are  concerned,  the  method  of  experimenting  being  to  increase 
largely  the  surface  exposed  tc  the  air  by  saturating  chamois 
leather  with  the  oil  to  be  examined ;  after  long  continued 
exposure  (in  some  cases  for  many  months,  partly  in  sun- 
light,) the  leather  was  cut  into  fragments  and  treated  with 
cold  ether  ;  the  ethereal  solution  was  repeatedly  shaken  with 
water  to  remove  nitrogenous  matters  taken  up  from  the 
leather  and  evaporated ;  the  fatty  acids  obtained  on  saponi- 
fying the  residue,  were  partly  soluble,  aud  partly  insoluble 
in  petroleum  ether,  the  latter  portion  consisting  of  the  pro- 
ducts of  oxidation,  the  former  of  unoxidised  fatty  acids. 
The  oxidised  fatty  acids  were  readily  soluble  in  ether,  in 
alcohol,  and  in  aqueous  ammonia ;  from  the  latter  solution 
fractional  precipitation  with  barium  chloride  enabled  a 
partial  separation  to  be  effected.  From  the  results  of  com- 
bustions and  determinations  of  the  "  iodine  number,"  &c, 
of  the  products  so  obtained,  the  conclusions  are  drawn  that 
linolic  acid  (cotton  seed  oil),  furnishes  a  series  of  oxyacids 
where  successively  1,  2,  3,  and  4  atoms  of  oxygen  are  added 
on,  forming  respectively  oxy-,  dioxy-,  trioxy-,  and  tetroxy- 
linolic  acids,  the  aerial  oxidation  action  going  no  further 
than  this  last.  Similarly,  linolenic  and  isoliuolenic  acids 
(linseed  oil)  furnish  a  parallel  series,  the  final  product 
appearing  to  be  an  anhydride  of  hexoxylinolenic  acid, 
CjjHjjO;  I  ,  II  ,,<>,  —  H,0,  six  oxygen  atoms  being 
added  on  ;  whilst  jecoric  acid  (cod  liver  oil)  gives  analogous 
products,  the  final  one  being  a  double  anhydride  of  pent- 
oxyjecoric     acid,   C„H,605  =  ( ',  Jl  ,,i  i-  —  l'IIJ  >.      As   the 
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addition  "f  oxygen  bom  on,  the  Midi  gradually    beci 

more  and   ro  solid ;  the   original  nnoxidised   bodies 

perfectly  fluid,  whilst  the  m  &  members  are  com- 

pletely solid  and  can  be  powder  1.     Che  solubilitj  in  ether 

,   the  oxidation  progresses,  whilst   the   oppo 
i,  the  case  ns   regards  the  solubility  ofthi  barium  salts  in 
water.     I  he  addition  "t  oxygen  i-  moatlj  o(  such  a  character 
as  to  form  a  kind  o(  anhydride,  which  take-  up  water  under 

the  iufluence  of  alkalis,  &o.  •  .1-  oxidati I  a  glyceride 

progresses,  the  glyceridic  eharactei  "i  the  product  is  still 
maintained  in  the  case  of  unsaturated  acids,  the  original 
colour  of  ihe  oil  being  maintained.— C.  R.  A.  \V. 


/       Oxidation  oj  (hi  Fall    ■ 

\, 

Tin  oxidation  ofthefattj   oils  by  the  atmospl 
is  a  very  slow  process,  which,  however,  can  be  considerably 
1   bj    exposing  them   in  a  very   line  state  ol  sub 
For  this  purpoa     .  ogel  impregnated  cotton  with 
bul  the  author  • 
better  vehicle.     The   follow  ng   n  aed    bj 

from  a  very  soft  sheepskin  leather  strips,  weighing 
about  1  grm.  each.  These  Btrips  were  saturated  with  about 
their  equal  weight  of  oil  an 

ikin,  suspended  on  brass  hooks.     The  chai 
the  weights  of  these  strips  were  estimated  from  time  I 

per  cent,  of  the  weight  of  the  oil  used : — 
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11 
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86 

'•'I 

111 
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These  figures  show  that  even  the  moisture  of  the  strips 
of  leather  impregnated  with  oil  varies  in  a  similar  degree 
as  tin  moisture  of  the  unimpregnated  strip.  While  in 
[iivache's  test  the  maximum  of  the  increase  in  weight  is 
reached  after  two  days'  exposure,  it  takes  very  much  loDger 
in  this  new  test,  the  time  required  probably  varying  with 
the  temperature.  With  one  or  tivo  exceptions,  the  above 
figures  do  not  agree  with  those  obtained  by  Livache's  test. 
The  theoretical  oxygen  absorption,  calculated  by  multiply- 
ing the  iodine   numbers   by    the  factor  .,.'.'(.,.  _.,!'),  differs 

widely  from  the  actual  figures,  from  which  it  is  evident 
that  the  oxidation  of  the  oils  doer,  not  consist  in  the  addition 
of  one  atom  of  oxygen  to  each  fair  of  doubly-linked  carbon 
atoms.  Moreover,  oleic  acid  does  not  suffer  any  oxidation 
at  all.  and  finally,  alter  the  maximum  of  the  oxidation  of 
au  oil  has  been  attained,  further  exposure  results  in  a 
lo<s  of  weight  caused,  as  Mulder  showed,  by  the  formation 
of  volatile  oxidation  products,  such  as  carbonic,  formic,  and 
acetic  acid.— C.  (  >    \V. 


Xote  on  Stearin  Pitch.     E.  Donath  and   — - 
Chem.  Zeit.  17,  I>> 
See  under  111.,  page  SS0. 


PATENTS. 


Detection  of  Sesame  Oil  in  Olive  Oil.     F.  Musset. 

Pharm.  Central  H.,  N.F.  L893,  14,  701. 

See  under  XXIII.,  page  423. 


Improvements  in  the  Manufacture  of  Soap  Tablets  and 
Apparatus  for  that  Purpose.  R.  II.  I".  Finlay,  Holy- 
wood,  County  Down.      Eng.  Pat.  4581,  March  2,  1893. 

The  soap  is  run  direct  from  the  pan  int3  a  moulding 
machine,  resembling  that  used  for  moulding  candles,  which 
may  be  mounted  on  trunnions,  mi  that  it  mav  be  inverted  if 
desired.  The  moulds  are  of  circular  or  elliptical  section-. 
When  the  soap  has  set.  it  i-  .  xoded  from  the  moulds  by 
pistons  worked  by  a  rack  ami  pinion,  then  cut  up  in  the 
usual  way,  and  pressed  into  tablets  of  any  i!i-ireil  tVrm. 
The  soap  mav  be  variegated   in  colour  by  ins  '-ore 

into  the  mould  before  tilling  with  snap,  then  withdrawing 
the  core  after  the  soap  is  set,  and  filling  the  cavity  with 
soap  of  any  other  colour.     Or  tubes  it  one  end- 

with    a    valve)    containing    mell  may    be 

inserted  into  the  moulds  while  the  soap  is  still  fluid,  the 
valve  opened,  and  the  tube  gradually  withdrawn,  when  the 
different  colored  soaps  commingle  with  each  other. — J.  J.  K. 


Analysis  of  Mixture*  of  Sperm    Oil   and   Mineral    O.l. 

1      A.  Lobry  de  Bruyn.     Chem.  Zeit.  17,  1453. 

See  under  XXIII.,  page  426. 


Plates   for  OH-  and   other  Presses.     W.  C.   Leechmau 
Colombo,  Ceylon.     Eng.  Pat.  7039,  April  6,     - 

See  under  I.,  page  37  7. 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


[April  30,1804. 


Improvements  in  the  treatment  of  Linseed  Oil.     J.  E.  ami 
-    .     ;     ..1.  Leeds.     Bag.  Pat,  7742.  April  17,  1893. 

The  claim  is  for  a  method  of,  and  apparatus  for,  manut'.ie- 
i  thickened  or  solid  material  from  linseed  oil  (either 
boiled)    by   exposing  it  in   a  finely  disintegrated 
condition,  at  a  high  temperature,  to  the  action  of  air.     The 
oil  is  treated  in  a  horizontal  cylindrical  steam-jacketed  vessel 
(provided  with  a  shaft,  fitted  with  arms  or  beaters)  which  is 
only  half  filled,  and   heated  by  means  of  the  steam  jacket, 
assisted   by  agitation,  sufficiently   rapid  to   canse  a  >|  raj 
Air  is  forced  into  the  space  above  the  oil,  when  the  finely- 
divided   sprays   of  oil  absorb   oxygen.      The   temperature 
gradually  rises  till  ISO' — 160"  C.  is   attained.     Samples  are 
from  time  to  time,  and  when  the   desired  consistency 
is  obtained,  the  mass  is  run  into  coolers. — J.  J.  K. 


may  be  regulated,  and  an  arrangement  to  ensure  an  eveti 
pressure  throughout  the  pile  of  cakes,  whereby  they  are 
more  equally  consolidated,  and  a  larger  yielld  of  oil  is 
obtained. — J.  J.  K. 


.I  New  vr  Improved  Composition  of  Soap.  Helen 
Hamilton,  Cornacassa,  Monaghan.  Eng.  Pat.  8621, 
April  29,  1899 

Tii'  following  ingredients  are  blended  together  in  approxi- 
mate proportions,  viz. :  — 

Lb. 
Best  "  rysoap 1 

Dg 1  | 

Washing  soda | 

And  about  1  pinl  of  pure  cold  water. 

_____  — J.  J.  K. 

-1./  Iwprovi  d  Manufacture  of  Oils,  Fals,  Wax,  and  other 
analogous  substances  /reed  from  odour  or  flavour. 
0.  1).  Abel,  London.  From  Fatriques  de  Produits 
Chimiques  de  Thaun  et  de  Mulhouse,  at  Thann,  Alsace. 
Eng.  Pat.  9105,  May  6,  1893. 

The  main  feature  of  this  invention  is  to  render  oils,  fats, 
&e.  absolutely  odourless  and  flavourless,  and  this  is  done 
T>y  the  exclusion  of  air  from  the  closed  vessels  in  which 
the  substances  are  treated.  They  are  heated  iu  closed 
vessels  and  the  air  exhausted  by  means  of  an  air-pump,  or 
an  inert  gas.  such  as  carbonic  acid,  nitrogen,  or  hydrogen, 
is  introduced.  After  all  the  air  has  been  removed,  the 
temperature  is  raised  to  from  110°  C.  to  220:  C,  and 
saturated  or  superheated  -team  is  then  blown  in  until  the 
condensed  water  is  free  from  odour.  In  the  case  of  fats, 
such  as  oleomargarin,  which  are  easily  saponified  by  steam, 
an  inert  gas  is  used  instead  of  steam  to  remove  the  odorous 
products.  The  purification  may  be  accelerated  in  some 
instances  by  first  emulsifying  the  -ubstanee  with  2  to  10 
per  cent,  of  sodium  bisulphite  of  40°  B.,  and  afterwards 
washing  the  fat  with  water,  before  treatment  as  above 
stated. — I.  J.  K. 


Improvements  in   Soap  for  removing   Hair  from  the  Skin. 

.1    Mellinger,  Baltimore,  Maryland,   U.S.A.     Eng.   Pat. 

18,6.-,s,  October  5,  1893.  United  States  Pat,  dated  March 
1C,  1893. 

Tuts  invention  relates  to  the  intimate  admixture  with  soap 
of  sodium  sulphide,  which  acts  as  the   hair  removing  agent, 
starch   as   a   binding   agent,  and  glycerin,  as  au  emollient 
Tin-  proportions  of  the  ingredients  are — 

mi 1  lb. 

HI    2  ,. 

nut  nil 2  „ 

Oil  i     rhiccii      4  „ 

!\.-  (35  pet  cent.) i  ., 

Stai   h  ;  ,. 

irm  sulphide 2  ., 

i  ii  i ;  ., 

Water Spurts. 

< -J.  J.  K. 

An  Improved  construction  of  Hydraulic  Oil  Press. 
Greenwood  and  Batley,  Limited,  and  II.  Lambert,  I.  eds. 
Eng.  Pat.  19,864,  October  21,  1893. 

features  of  this  invention  are  an  adjustable  measurer 
for  feeding  the  meal,  in  order  that  the  thickness  of  the 


XIII -PIGMENTS,  PAINTS  ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Ultramarine.  Jordan.  Zeits.  ang.  Chem.  1893,  684-690. 
The  possibility  of  artificially  producing  ultramarine  dates 
from  the  time  when  Vauquelin  discovered  that  the  blue- 
product  found  iu  soda  furnaces  had  the  same  composition 
as  ultramarine.  Gmeliu  was  the  first  to  publish  a  method 
for  preparing  ultramarine,  but  the  first  factory  was  started 
by  Guimet  in  Toulouse  in  1828.  The  author  gives  an 
historical  account  of  the  development  of  the  industry,  and 
then  proceeds  to  describe  the  modern  methods  of 
preparation. 

The  requisite  sodium  sulphide  may  be  obtained  in  three 
ways,  viz.,  by — 

(it.)  The  sulphate  process. 

(b. )  The  soda  process. 

(<•.)  A  combined  sulphate  and  soda  process. 

The  raw  materials  which  are  employed  in  the  manufacture 
are: — 

1.  Sulphate  or  calcined  Glauber's  salt.  This  should  net 
contain  more  than  3  per  cent,  of  sodium  chloride,  and 
should  be  as  finely  divided  and  uniform  in  appearance  as 
possible.  Under  certain  circumstances  the  acid  sodiuui 
sulphate  is  used  in  the  manufacture  of  ultramarine  green. 

2.  Soda. — The  soda  should  be  as  free  as  pe-ssfole  from 
chlorine,  but  the  strength  may  vary  from  80 — 99  .per  cent. 
Ammonia-soda  furnishes  a  product  with  a  redder  shade 
than  Leblane-soda.  The  Glauber's  salt  may  be  simply- 
ground  up  with  the  soda  in  the  combined  process,  but 
ultramarine  of  a  purer  blue  tint  is  obtained  if  the  solutions 
of  the  two  are  previously  evaporated  down  together. 

3.  Clay. — The  suitability  of  any  given  clay  for  the 
manufacture  of  ultramarine  depends  on  what  sort  of 
product  is  desired.  If  purity  of  tint  be  uo  object,  the 
percentage  of  iron  may  be  considerable,  but  in  all  cases, 
clays  with  a  high  percentage  of  lime  should  be  avoided. 
Clay  is  always  used  in  a  more  or  less  finely  divided  state, 
just  as  iu  the  manufacture  of  porcelaiu,  and  they  may  either 
be  air-dried,  or  anhydrous,  according  to  the  kind  of 
ultramarine  it  is  intended  to  manufacture. 

4.  Silica. — The  percentage  of  silica  in  clay  is  often  too 
low,  especially  for  the  preparation  of  blue  ultramarine  with 
a  reddish  tint.  In  such  cases  finely  ground  quartz,  sand,  or 
kieselguhr  must  be  added.  Kecently,  the  ignited  residue 
obtained  in  the  manufacture  of  aluminium  sulphate,  has 
been  used  for  this  purpose,  but  on  adding  it  to  the  clay, 
allowance  must  be  made  for  the  alumina  which  is  already 
contained  in  this  substance. 

o.  Sulphur. — Sicilian,  German,  or  English  regenerated 
sulphur  may  be  used,  but  it  should  be  as  pure  as  possible 
and  free  from  arsenic. 

Powdered  coal,  coal  tar,  or  the  resin  obtained  in  the 
preparation  of  oil  of  turpentine  may  be  used  as  the  reducing 
agent.  The  first  two  are  chiefly  employed  in  the  sulphate, 
the  last  iu  the  soda  process. 

All  the  raw  materials  should  be  well  ground,  and  it  is 
also  preferable  to  grind  up  the  clay  with  the  soda  before 
adding  the  other  substances.  The  materials  may  be  mixed 
in  many  different  proportions,  and  each  corresponds  to  a 
slight  variation  in  the  colour  of  the  ultramarine  obtained. 

I  .rin  rally  speaking,  the  stability  of  the  ultramarine,  with 
regard  to  alum  solution,  increases  by  increasing  the  pro- 
portion of  silica.  The  depth  of  the  colour  increases  by 
adding   more   sulphur   and  the   reddish  tint  becomes  more 
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a|i|utrt'iit   by  increasing   the  proportion  i>f  silica.     A  Urge 

percentage  of  water  in  the  olay  gives  a  lighter  ultramarine 

of  n  pun  blue.     In  the  e  irabined  sulphate  and  -  i 

the  character  of  the  product  may  also  be  largeli  varied  by 

altering  the  relative  proportions  o!  sulphate  and  soda.     In 

the  soda  |  obtained  by  adding  to 

Inn  parts  of  el  ij  i  « ith  nil    i,  If  neceaaar]  l  at  least  70  parts 

IS  per  cent,  soda,  80  parts  of  sulphur,  and  14  parts  of 

for  a  pure  sulphate  ultramarine,  100  parts  of  clay, 

-180  GUubert  salt,  and  85—30  parts  of  coal  or  tar 

,    be  employed,     b'or  the  combined  sulphate  and 

equal  part*  of  the  above  sulphate  mixture  and  the 

mixture  are   used,     i  laj     I   0,    sod  i 

■  i!  or  tar  10 — 12  part*.     A  darker  ultramarine 

tained  by  adding  more  of  the  last  mixture. 

The   burning  of  the  various   mixtures   is   conducted   iu 

ible   furnaces,  muffle   furnaces,  or  in   retorts,  and  the 

time    required    varies    from    30    hours    to   3 — 4   days.      If 

insufficient   oxygen    is   admitted  to  the  crucibles,  Sec.  the 

mass  is  green.     Sulphurous  acid,  hydrochloric   acid,  See. 

change  the  green  colour  to  the  usual  blue  at  a  high  teni- 

blue  miss  is  repeatedly  ground  (in  the  wel 

with  water,  and  allowed  to  settle.    Occasion- 

the   Kneel   particles  of  ultramarine  settle  with  great 

but  the  addition  of  a  small  quantity  of  salts  of  the 

.lies  or  alkaline  earths  facilitates  the  process  greatly. 

After  drying  by  steam  the  ultramarine  is  passed  through 

I  of  the  required  linen.  -». 

Ultramarine   violet  may  be   prepared   by  a    variety   of 

If  a  mixture  of  chlorine  and  steam  is  passed 

over  ultramarine  blue  or  preen,  heated  to  160' — 180"  C,  the 

violet    colour    i*    produced   along    with    sodium    chloride. 

Hydrochloric  acid  gas  and  air  act  in  the  same  way  when  led 

•ov.-r  ultramarine  heated  to  150° — 9 

Ultramarine  red  is  obtained  when   the  vapours  of  nitric 
led  over  ultramarine  violet   at  1303— 150°,  or  the 
vapours  of  hydrochloric  acid  at  188° — 139  . 

Hydrogen  converts  ultramarine  violet  at  280' — 2903  into 
a  pure  bright  blue  substance  containing  hydrogen. 

Ultramarine  varies  in  composition  so  that  it  is  not  possible 
to  represent  it  by  a  formula.  The  sodium  may  be  replaced 
by  silver,  potassium,  and  lithium,  and  the  sulphur  by 
selenium  and  tellurium. 

The  following  tables  give  the  composition  of  some  ultra- 
marine compounds  : — 


Ultra-  Ultra- 

marine  marine 

White.  Green. 

HotTnnnn.  Philipp. 


Al  . 
O.. 


in-.", 
16'6 

6/4 


17'".' 
ts-81 


Ultra-  Ultra- 
marine marine 

Blue  (poor  Bin 

in  Silica),  in  Silica). 

Philipp.  Philipp. 


15  38 


1-rtw 


1255 

ir-.-.i 

7  ■:'!  11-33 


Ultra-         i 

marine         marine 
Red. 
Wuttder.     Wunder. 


Blue. 


S 

Ultra- 
marine. 

HeiiQiann. 






Al 

8 

s 

<> 

H 




11  7 
13-1 

13-3 

l.'l 


81 
13-3 

net 
13-2 
434 


11-9 

13-1 
U  7 
13-7 

42-0 


W95 
1-07 
9-1 

10-09 

1-7-. 
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PATENTS, 

Impi  Apparatus  for    the    Ufanufacturt     of 

Mi  tallic  Pigments  or  <  ompoundt,  and  m  the  Production 
oj  nents  or    Compounds    by    Mian-   if  tuch 

Appai  Uut      A     i..l.( Iharlier,  Pat. 

7  117,  April  G,  1S93. 

This   patent  refers  to  an  Improvement   in  the   apparatus 
bed  by  Hannay  i  Bng.  Pat  umal 

1889,    553)    for    the    [.reparation   of    had    sulphate    by    the 
volatilisation  method;  and  the  improvement  consists  in  the 

on  of  a  damper  between  the  producer  furnace  aid 
the  oxidising  chamber,  so  as  to  prevent   the  pigment  from 

discoloured  by  the  smoke  given  off  from  the  freshly 
charged  fuel,  and  in  the  employment  ol  jetsol  steam  in  the 
furnace    and    chamber,   which    arc    staled    als.i   to    pn 

ilouration,  "  and   the  formation  of  slap  in   the  oxidising 
chamber."—  1  .  II.  1.. 


.1  ^i»-  or  Improved  Paint.  W.  Ward.  South  shields, 
and  .1.  (  >.  Wallace,  North  Shields.  Kng.  Pat.  10,619, 
May  30,  1893. 

This  paint  is  claimed  to  be  impervious  to  and  not  softened 
by  petroleum  oil,  s(,  that  it  may  be  used  to  protect  any 
tanks  or  vessels  nse  1  Tor  storing  this  substance,  being 
applied  either  to  the  fresh  service,  or  on  the  top  of  any  after 
kind  of  paint.  It  consist?  of  lo0  parts  of  wood  naphtha, 
50  of  caoutchouc,  30  of  shellac  or  kauri,  7.">  of  coal-tar 
naphtha,  l.i  of  "  pine  varnish,"  20  of  Stockholm  far  pitch, 
10  of  boiled  linseed  oil,  30  of  ground  while  lead,  20  of  dry 
zinc  white,  and  150  of  a  suitable  pigment,  "  pale  celestial 
blue  "  being  preferred.  The  mixture  is  made  in  a  steam 
jacketed  pan  fitted  with  a  stirrer,  and  the  resulting  paint  is 
thinned  with  wood  naphtha  to  a  suitable  consistency. 

—  I  .'II.  I.. 


(».)— RESINS,  VARNISHES. 

PATENTS. 
Improvements  in  the    Composition  and  Treatment   <>f  Sub- 
stances  for  Use   its    Glue,    Putty,   and  Cement.      W.  M. 
Walters'.  Liverpool.     Kng.  Pat.  :<S86,  February  28,  1893. 

Oxe  hundred  parts  of  "  resin  "  are  melted  with  2 — 20  parts 
of  linseed  oil,  and  200—40  of  a  mixture  of  such  substances 
as  chalk,  lime,  plaster  of  Paris,  fuller's  earth,  zinc  oxide, 
Stc— F.  H.  L. 


An  Improved  Polishing  Medium.  P.  Theil  and  K.  Schi- 
rnitzck,  Kijpenick,  Germane.  Kng.  Pat.  S666,  April  29, 
1893. 

Okb  hundred  and  twenty  five  grms.  each  of  guaiacum  and 
benzoin  resins,  30  of  shellac  (preferably  the  "  ruby  "  brand), 
150  of  linseed  oil,  and  30  of  "  benzine  "  dissolved  iu  3  litres 
of  94  per  cent,  spirits  of  wine,  form  a  polish  which  mav 
'•  be  employed  by  inexperienced  persons  and  when  applied 
is  most  durable,  not  being  liable  to  exudation,  when  used 
for  covering  coats  of  oil-paint  of  long  standing  it  will 
produce  no  cracks  and  will  always  prove  durable  and  of 
satisfactory  appearance." — F.  H.  I.. 


(C.)— INDIA-RUBBER. 

Regenerated  India  rubber.     Rob.  Henriqucs.     C'hcm. 
Zcit.  17,  :. 

The  recovery  of  the  india-rubber  from  goloshes  and  similar 
articles    forms    an    extensive     branch    of  industry    in    the 
United    Srates.     The   process   by    which    this    reco 
effected  consists  iu  the  median  'ion  or  destruction 

by  means  of  dilute  sulphuric  acid,  of  the  textile  materials 
and  the  subsequent  treatment  of  the  finely  ground  product 
with  steam  under  a  pressure  of  -ix  atmospheres.  The 
steaming  process  seems  to  effect  a  devulcanisanon  by  oxy- 
dation.  This  assumption  is  borne  out  by  the  fact  of  the 
regenerated     india-rubber     possessing,    unlike     vulcanised 
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rubber,  to  some  extent  the  plastic  properties  of  natural 
caoatchoii",  and  also  by  the  results  of  an  analysis,  which 
snowed  the  presence  of  a  large  quantity  of  sulphates  and 
but  little  sulphur  in  combination  with  organic  matter  in  the 
recovered  product. 

Various  qualities  of  this  regenerated  or  "  reclaimed " 
rubber  are  met  with  iu  commerce.  The  price  of  these 
products,  which  at  best  represent  but  mediocre  mixtures 
approaching  closely  in  composition  to  the  waste  material 
from  which  they  have  been  obtained  is  high  (Is.  to  Is.  6rf. 
per  kilo.),  considering  the  quantity  of  real  caoutchouc  con- 
tained in  them  does  not  exceed  35  or  40  per  cent.  Their 
industrial  value  therefore  appears  doubtful.  Three  samples 
in  the  shape  of  black  sheets,  examined  by  the  author,  had 
a  specific  gravity  oi  from  1  -59  to  1  -66,  and  contained  lend 
oxide,  calcium  sn1ph«*e  and  carbonate  varying  iu  quantity 
from  1223  to  1402  per  cent.,  21-43  to  22-13  per  cent.. 
and  10-91  to  1800  per  cent,  respectively,  together  with 
small  quantities  of  ferric  oxide,  alumina,  silica,  and  water. 
The  sulphur  in  combination  with  caoutchouc  amounted  lo 
from  0-71  per  cent,  to  2  03  per  cent.  Asphaltum  and 
lamp-black,  two  invariable  constituents  of  the  goloshes 
mixture  were  also  found  to  be  present.  Fatty  oils  and 
india-rubber  substitutes  could  not  be  detected.— F.  M. 


The  Analysis  of  India-rubber  Goods.     D.  Holde.     Chen). 
Zeit.  17,  1634-    1635  and  1671—1671. 

See  tinder  XXIII.,  page  425. 


XIV— TANNING,  LEATHER.  GLUE.  AND 
SIZE. 

Estimation  of  Glue.     Papier  Zeit.  19,  126. 
See  tinder  XXIII.,  page  424. 


Examination  of  Glue  for  the  Manufacture  of  Coloured 
Papers.  Th.  Schlossmann.  Papier  Zeit.  18,  2484  — 
2485. 

See  under  XXIII.,  page  424. 


Analysis  of  Tanning  Materials.     A  Fiilsing.     Chem.  Zeit. 
17,  1770. 
See  under  XXIII.,  page  426. 


PATENTS. 
Improvements  in  the  Manufacture  of  Liquid  Glue.      G.  E. 
Wiese,  Hamburg,  Germany.   Eng.  Pat.  2079,  January  31, 
1894. 

In  100  parts  of  water  dissolve  successively  : — 

Parts. 

Chloral  hydrate 2 

Ammonium  sulphocyanide 5 

Boric  acid :i 

Zinc  chlorate 0"5 

Zinc  sulphate t 

Glue 45° 

Stir  frequently  whilst   mixing  to  prevent  setting.     "  The 

chloral  hvdrate  and  ammonium  sulphocyanide  produce  the 

necessary  degree  of  fluidity,  whilst  the  desired  tenacity  and 

elasticity  are  produced  by  the  boric  acid  and  the  zinc  salts." 

1  —A.  G.  li. 


Process  for   the   Production   of  Glue   and    Gelatin  from 

Bones.     J.  Grillo,    Neumuhl-Hamborn,  Germany,   and 

M.    Schroeder,  Dusseldorf,    Germany.     Eng.   Pat.   2175, 

February  1,  1894. 

When  air-dried  or  slightly-moistened  bones  are  exposed  to 

a  current  of  sulphur  dioxide   at  the  ordinary  temperature, 

they  will   absorb,   with   the  exception  of  those  of  the  very 


hard,  tubular  kind,  from  10  to  12  per  cent,  of  their  weight 
of  the  gas  in  the  course  of  12  hours.  If  the  exposure  be 
prolonged  the  absorption  may  increase  to  15  or  even  2i> 
per  cent,  of  the  weight  of  the  bones;  but  this  excess  wilt 
be  lost  when  the  bones  are  exposed  to  the  air. 

An  absorption  of  11  to  12  per  cent,  calculated  o:i  the 
weight  of  the  hones  amounts  to  16  to  17  per  cent,  calculated 
on  the  inorganic  constituents  thereof,  and  corresponds  with 
the  equation — 

Ca3(P04).,  +  SO.,  +  H;0  =  2CaHP04  +  CaSOj 

The  bones,  treated  in  this  way,  are  easily  disintegraled  by 
water  at  100°  C. ;  the  sulphite  and  phosphate  remain, 
insoluble  whilst  the  gelatin  passes  into  solution. 

In  practice,  the  bones  are  placed  in  lead-lined  wooden- 
chests  or  in  iron  cylinders  and  treated  systematically  with' 
gases  carrying  sulphur  dioxide.  Thus,  if  the  installation- 
consist  of  eight  chests,  four  of  these  may  always  be  in  use 
for  the  absorption  of  the  gas,  three  in  a  state  of  re6t  after 
the  gas  has  been  absorbed  to  the  extent  of  10  to  12  per 
cent.,  to  allow  of  chemical  combination  of  such  gas  as  has- 
been  "  fixed  by  condensation,"  and  one  in  course  of  being 
charged  or  discharged. 

"  After  shutting  out  apparatus  1 ,  apparatus  5,  with 
fresh  bone  material,  is  connected  again.  The  sulphur 
dioxide  gases  then  pass  through  the  apparatus  2,  3,  4,  5 
in  succession,  whilst  7,  8,  1  are  in  a  state  of  rest. 
Apparatus  6,  which  has  been  stauding  longest,  is  then 
emptied,  charged  with  fresh  bones,  and,  in  place  of 
apparatus  2  to  be  shut  out,  connected  in  the  set." 

\Vhen  compressed  liquid  sulphur  dioxide  is  available  it 
is  better  to  treat  the  bones  in  separate  iron  cylinders  under 
pressure;  10  to  12  cwt.  of  the  liquid  will  be  required  for 
evcry  100  cwts.  of  bone. 

The  decomposed  bones  are  transferred  to  lead-lined  vats, 
covered  with  water,  and  heated  by  closed  or  open  steam  ; 
after  two  or  three  hours  the  liquid  is  changed,  to  avoid  loss 
of  glue  substance  by  prolonged  heating.  The  second  liquor 
is  mixed  with  the  first,  the  third  is  used  for  extracting  fresh, 
decomposed  hones.  If  the  bones  have  not  been  subjected  to 
extraction  with  solvents  whilst  raw,  which  is  the  better 
plan,  the  bone-fat  will  here  ba  recovered  by  skimming. 
The  glue  liquor  will  be  acid  in  reaction  and  will  contain  a 
small  quantity  of  calcium  sulphite  and  moaocalcium  phos- 
phate in  solution.  These  must  be  removed  in  order  to 
obtain  a  transparent  finished  product ;  to  this  end  the 
liquor  is  neutralised  with  milk  of  lime,  whereby  the  salts 
are  precipitated  and  may  be  filtered  off.  The  evaporation 
of  the  glue  solution  is  conducted  as  usual.  From  16  to  24 
per  cent,  of  glue  should  be  obtained. 

The  bone  residue  consists  of  a  mixture  of  CaHP04,CaS03 
and  some  inner  hard  pieces  of  unattacked  bone  (about  10 
per  cent,  of  the  bones).  By  grinding  under  gentle  pressure 
and  sifting,  this  unattacked  bone  may  be  separated  and 
returned  to  the  sulphur  dioxide  vats.  The  finer  portion  of 
the  residue  is  treated  iu  closed  cylinders  with  sulphuric  acid 
in  order  to  render  the  phosphate  completely  soluble  and  to 
recover  the  sulphur  dioxide. — A.  G.  B. 


An  Improved  Process  for  Continuously  Treating  Hides  in 
Tunning  Liquors,  and  Apparatus  therefor.  H.  W. 
Briining,  Neuim'inster,  Prussia.  Eng.  Pat.  8026,  April  20, 
1893. 

This  process  is  characterised  by  finishing  the  tanning 
process  in  the  same  receptacle  in  which  the  hides  were 
originally  suspended,  the  liquor  flowing  continuously 
through  the  receptacle  (and  in  each  vessel  from  below 
upwards)  in  such  a  direction  that  the  strongest  liquor  acts 
on  the  hides  which  are  in  the  last  treating  period  of  the 
tanning  process.  The  object  is  attained  by  means  of 
channels  arranged  in  the  masonry  walls  of  the  receptacles 
in  a  manner  set  forth  in  the  drawings  which  accompany  the 
specification. — A.  G.  B. 


|*riiao.iau.]        THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


40» 


XV.-MANURES.  Etc. 

Tkt    Action    of    Lime,    of    $a    »,   and    some    Acids    m 
Rendering  Clay   Ftocctdent.     Rob.  Saohse  and  Arthur 
,.     Land*.  Versuehsst  1893,  43,  IS. 
Pi  ki  ,1,111.1  claj  susp  nded  in  water  i-.  bj  the  addition  of  a 
f.  «  drops  o(  lime-water,  immediately  converted   into  the 
ut   in  dification  and   |  d      The    lime   does 

not  enter  into  combination  with  the  clay.    Twi    Bamples  of 
soil,  treated  iu  the  same  manner,  behaved  different 
each  other,  inasmuch  as  iu  one  ease  the  coagnlati 
place  inatantane  >usly  and  in  the  other  very  slowly.    The 
action  of  the  lime  might   furnish  a  means  of  altering  the 
atmetnial  condition  of  a  soil. 

Acids  have  the  same  coagulating  effect.  Carbonic  acid, 
which  quickly  causes  tin-  fine  particles  of  china-clay  to 
nettle,  might  also  tn  some  extent  lie  the  cause  of  the 
improvement  of  ■  heavy  soil  by  numoid  substances. 
Hydrochloric,  sulphuric,  and  nitric  acids  have  a  rapid  action 
upon  ehina-clay.  Hydrochloric  acid,  in  fact,  seems  t< > 
sarpass  all  other  Bubstances  in  this  respect,  s.Ut.s  are  less 
effective  generally,  but  sodium,  potassium,  and  ammonium 
chlorides  were  found  to  flocculate  china-clay  and  one  of  the 
ii pU—  of  soil  qnickly,  whereas  the  other  remained 
unaffected. 

Silica  in  the  form  of  infusorial  earth  and   finely-ground 
quartz  showed  a  behaviour  similar  to  that  of  clay. — !•".  M. 


Comparative  Experiments  on  the  Fertilising  Effect  of 
various  Phosphates.  O.  Kellner,  Kozai,  Mori,  and 
Nagaoka.     Landw.  Versnchsst  ls'.i:>,,  43,  I. 

While  all  phosphates  (applied  to  non-irrigated  soil)  showed 
a  distinct  influence  upon  the  three  crops  following  the  first 
one,  the  degree  of  this  influence  differed  with  the  different 
phosphates.  Thus  superphosphate,  precipitated  calcium 
gpbate,  phosphatic  >lag,  and  ground  steamed  bones 
showed  a  great  similarity  in  th,  ir  action.  They  were  taken 
up  chiefly  by  the  first  crop  ami  their  effect  upon  the 
saeoaeding  crops  became  gradually  less,  the  initial  ratio  of 
the  respective  manorial  values  remaining  almost  unaltered. 
This  observation  finds  its  explanation  in  the  fact  of  the 
readily  assimilable  mono-  and  di-calcium  phosphates 
nug  chemical  changes  in  the  soil,  by  which  their 
solubility  becomes  reduced.  The  steamed  bones  and  the 
precipitated  calcium  phosphate  were  almost  identical  in 
their  behaviour,  the  organic  substance  of  the  former  under- 
going rapid  decomposition  in  the  soil,  through  which  the 
effect  of  the  phosphoric  acid  becomes  accelerated.  Raw 
bones,  on  the  other  hand,  had  less  influence  upon  the  first 
crop,  but  proved  far  more  effective  and  lasting  as  regards 
the  succeeding  crops.  In  this  case,  again,  bones  not  freed 
from  fat  were  found  superior  to  extracted  bones.  The  fatty 
acids  set  free  by  the  dissociation  of  the  glycerides  seem, 
therefore,  to  play  a  definite  part  in  rendering  the  phosphate 
soluble.— F.  M. 


Potassium  Phosphate  as  Manure.     Theodor  Meyer.    Chem. 
Zeit.  17,  1267 

Thk  attempts  hitherto  made  to  produce  potassium  phos- 
phate cheap  enough  to  render  i(s  use  i~  ;i  manure  possible 
have  met  with  little  success.  A  process  has  been  worked 
out  by  the  author,  which  is  founded  upon  the  reaction 
expressed  by  the  following  equatioti  :  — 

K.<i  >,  -  8HSP04  +  CaCOj  =  2KH,,P04  +  CaSO.,  + 
CI );  +  H,C. 

In  actual  working  this  reaction  does  not  proceed  smoothly, 
for  by  the  direct  action  of  the  phosphoric  acid  upon  tin- 
calcium  carbona-e  calcium  phosphate  is  produced,  which 
means  a  loss.  The  necessary  operations  of  filtering,  wash- 
ing, and  evaporating  would  also  increase  the  cost  of  pro- 
duction. By  replacing  the  calcium  carbonate,  necessary"  for 
the  carrying  out  of  the  process,  by  so-called  crat/e  grise  or 


phosphate,  not  only  ti  --ir.-  of  cheap  potas- 

sium phosphate  becom  ,  ble  but  also  the  solution  ol 
the   problem   of    advantageously     utilising    the 

its  ol  this  mini   a  pg  mar  Mona,  ii  u 

iua  satisfactory  manner.  I'  is  carried  out  as  follows: — 
A  measured  volume  of  phosphoric  acid  of  known  strength 
(about  in  per  cenl  l  is  mixed  with  the  required  quantity  of 
potassium  sulphate  and  then  the  calculated  amount  of  the 
finely-ground   chalk  phosphat  :  iu)l\ 

introduced.    After  thi  n  hour  or  so  thi  phosphate 

solution  is  filtered  off  and  evaporated  toa  pasty  consistency. 
Desiccation  is  completed  in  chambers  b  I 

The  residue  left  in  the  filter-press  is  without  previous  wash 
ing  treated  with  sulphuric  acid  in  ordei  to  decompose  thi 
■  .  tm  phosphate  contained  in  it.  The  washings  from 
the  calcium  sulphate,  which  forme  the  only  refuse,  are 
utilised  in  diluting  the  sulphuric  acid  for  the  nexl  operation. 
The  finished  product  contains  from  38  to  10  percent,  of 
phosphoric  acid  1 1'.'  >,)  and  :il  to  at  of  potassium 

oxide,  besides  a  few  per  cent,  of  sulphuric  acid.  Its  value 
as  a  manure  is  obvious. — !•'.  M. 


Valuation  of  Ground  Phosphatic  Slays.      E.  Wrampcl 

meyer.     Landw.  Versnchsst.  1893,  43,  183. 

See  under  XXIII..  page  12.'. 


Decomposition  «./'  Liquids  In/  contact  with  Powdered  Silica* 
G.  Gore.     Phil.  Soc.of  Birmingham,  1893 

See  under  Analyt.  and  Scicnt.  Notes,  page  428. 


PATENTS. 

Improvements  in  the  Manufacture  of  Soda  and  Monocalcii.- 
Phosphate.  F.  Ilurtcr,  Widnea,  Lancaster,  and  J. 
Omholt,  Christiania,  Norway.  Eng.  Pat.  7107,  April  0. 
1893. 

See  under  VII.,  page  394. 


Improvements    in    the     Manufacture    or    Production     of 

Monocalcic  Phosphate  and  Ammonia.  V.  Ilurter, 
Widnes,  Lancaster,  and  J.  Omholt,  Christiania,  Norway. 
Eng  Pat.  7108,  April  C,  1893. 
Dry  ammonium  sulphate  is  mixed  with  ground  tricalcimn 
phosphate,  preferably  in  the  form  of  a  high  grade  mineral 
phosphate,  in  proportion  of  about  0-!so  parts  ammonium 
sulphate  to  each  1  per  cent,  of  phosphate  in  the  mineral, 
though  it  is  preferred  to  use  the  phosphate  in  excess.  The 
mixture  is  heated  in  a  current  of  superheated  steam  in  a 
horizontal  cast-iron  cylinder,  exposed  to  direct  fire  to  a 
temperature  of  from  550  to  650  I'.,  and  the  ammonia 
evolved  is  led  to  a  condensing  apparatus,  in  which  the  steam 
condenses  with  some  ammonium  sulphate.  The  ammonia 
gas  may  be  utilised  for  any  purpose,  such  as  for  the  manu- 
facture of  soda  by  the  ammonia  process.  The  contents  of 
the  cylinder  are  cooled  tu  about  220'  F.  by  passing  in  low- 
pressure  steam,  and  are  then  withdrawn  to  be  ground  up 
as  a  manure.  It  is  preferred  to  add  10  to  15  per  cent,  of 
sulphuric  acid,  to  react  upon  any  unaltered  tricalcium  phos- 
phate. If  the  mass  is  damp,  it  may  be  dried  at  a  tempera- 
ture not  exceeding  2123F. — E.  S. 


Improved  Manure  or  Fertiliser.    W.  Brothers,  Rawtenstall. 

EDg.  Pat.  7537,  April  14,  1- 
The  inventor  claims  the  use  of  solid  carbonates  of  ammonia 
in  a  crystalline  or  powdered  form,  beiug  superior  to  either 
sulphate  of  ammonia  or  nitrate  of  soda,  as  it  is  less  soluble, 
more  easily  decomposed  as  n  |  tired  by  the  plant,  and  the 
whole  weight  of  the  carbonate  is  utilised.  For  horticultural 
purposes  it  may  be  used  in  solution. — J.  J.  K. 


HO 
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XVI.-SUGAR.  STARCH.  GUM.  Etc. 

T  l>  ■  pos  ti  m  of  Invert  Sugar  by  Alkalis  ami  (he 
Practical  Application  thereof.  Prinseu-Geerligs.  Chem 
Zeit.  Eep.  1S93.  299—300. 

During  the  manufacture  of  raw  sugar  from  the  sugar 
cane,  the  presence,  or  formation,  of  invert  sugar  and  i:- 
decomposition  products  is  an  objectionable  factor,  leading. 
as  it  always  docs,  to  acidity  and  fermentation.  In  order  to 
avoid  these  difficulties,  it  is  necessary  to  destroy  the  invert 
sugar  and  allied  bodies  present  in  the  juice  at  the  vcrv 
outset.  For  this  purpose  the  freshly-expressed  juice  is 
treated  with  a  slight  excess  of  lime,  the  excess  removed  hy 
carbonic,  phosphoric,  or  sulphurous  acid,  the  liquid  again 
I  at  a  moderate  temperature  with  a  small  quantity  of 
lime,  and,  finally,  a  little  barium  chloride  added.  Experi- 
ments on  a  large  -rale  made  on  a  sugar  plantation  iu  Java 
showed  that  by  this  means  the  amount  of  invert  sugar  in 
the  juice  could  be  reduced  to  a  minimum,  and  its  subsequent 
formation  (from  cane  sugar)  almost  entirely  arrested,  pro- 
viding reasonable  precautions  were  observed  as  regards 
cleanliness  of  plant  and  risk  of  infection.— H.  T.  P. 


Xote  nn  the  Influence  of  the  Percentage  of  Fat  in  Sugar- 
Beet  Seed,  and  the  Size  of  the  Latter,  on  the  Richness 
of  the  Resulting  Beets  in  Sugar.  P.  Doerstling.  D. 
Zucker  J.  1893,  156G. 

The  author  cannot  confirm  Laskowsky's  theory,  according 
to  which  (1)  the  richness  of  the  beet  in  sugar  is  dependent 
on  a  corresponding  richness  of  the  seed  in  fat,  and  (2)  the 
larger  species  of  seed  yield  (larger)  beets  poorer  in  sugar. 
Twenty-two  varieties  of  seed  and  the  tubers  grown  there- 
from were  examined.  From  the  results  it  appears  that 
there  is  no  connection  whatever  between  the  weight  of  the 
beets  and  the  percentage  of  sugar  contained  in  them,  on 
the  one  hand,  and  the  size  of  the  seed  on  the  other ; 
whilst  the  following  figures  show  that  variations  in  the 
percentage  of  fat  in  the  seed  do  not  appreciably  influence 
the  quality  of  the  resulting  beets. 

Seed  Rich  in  Fat  (average  of  eight  samples). — Fat,  16-6 
per  cent. ;  sugar  in  the  beet,  14  per  cent. ;  weight  of  beet, 
240  grms. 

Seed  Poor  in  Fat  (average  of  five  samples). — Fat,  12  -8 
per  cent. ;  sugar  in  the  beet,  14  per  cent. ;  weight  of  beet, 
215  grms.— H.  T.  P. 


Compounds  of  Sugars  with  Ir,,n.     F.  Evers.     Ber.  27, 

474—47.). 

See  under  XX.,  page  415. 
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Improvements  in  Apparatus  applicable  for  Evaporating 
Liquids  or  Saccharine  Solutions.  J.  A.  Morrell  'and 
.J.  Frotnherz,  both  of  New  <  Means,  U.S.A.  Eng.  Pat. 
3170,  February  18,  1893. 

See  under  I.,  page  377. 


Improvements  iu  or  Appertaining  to  the  Utilisation  of  a 
Waste  or  Nearly  Waste  Product,  and  the  Manufacture 
of  a  I  efii  Gum  or  Gummy  Compound  then  from.  J. 
Hanson,  P.  (  '.  D.  Castle,  and  J.  II.  Morrison,  Liverpool. 
Eng.  Pat.  6793,  May  2,  1H93. 

FnfiM  the  beans  of  the  locust  or  carob  tree,  the  inventors 
extract  a  gum  which  they  call  "  tragasol,"  which  may  be 
used  lo  replace  tragacanth,  size,  &c,  in  weaving,  dyeing,  and 
printing  cloth.  The  kernels  are  split  in  a  bean-splitting 
machine,  the  germs  and  pods  carefully  removed  by  aspira- 
tion and  riddling,  and  the  residue  extracted  with  boiling 
water  until  a  homogeneous  mass  is  obtained,  which  is  then 


put  through  a  centiifugal  machine.  The  liquid  may,  if 
necessary,  be  evaporated  to  a  thick  paste,  and  it  will  keep 
for  10  days  without  the  addition  of  any  antiseptic.  The 
specific  gravity  is  about  the  same  as  that  of  water.  Care 
must  be  takeu  during  the  manufacture  to  prevent  the  gum 
coming  in  contact  with  either  iron,  steel,  brass,  or  copper, 
as  it  would  be  discoloured  bv  them. — F.  H.  L. 


XYII  -BREWING,  WINES,  SPIRITS,  Etc. 

Raw-Grain  Conversion  in  the  Brewery.  A.  Gordon 
Salaruon.  Trans.  Inst,  of  Brewing,  7  [2],  1893,31 — 47. 
Peioe  to  the  year  18S0 — when  duty  was  levied  on  the  malt, 
instead  of,  as  at  present,  on  the  wort — the  use  of  raw 
(unmalted)  grain  was  entirely  prohibited.  Since  the 
restriction  has  been  removed,  however,  raw  grain  has 
come  into  considerable  prominence,  chiefly  owing  to  its 
cheapness  as  compared  with  malt.  For  instance,  the 
average  cost  of  1  lb.  of  extract  from  good  barley,  prepared 
rice,  and  maize,  is  5rf.,  id  ,  and  3ld.  respectively.  Apart 
from  cost,  another  advantage  consists  in  the  almost  absolute 
freedom  of  these  malt  adjuncts  from  mould,  &c.  Malt,  as 
a  necessary  consequence  of  the  mode  of  its  production, 
always  contains  more  or  less  mould,  which,  if  present  in 
excess,  exerts  a  pernicious  influence  on  the  resulting  beer. 
In  this  connection  the  author  has  made  experiments  to 
determine  the  minimum  percentage  of  moisture  which  must 
be  present  in  rice  or  maize  in  order  that  mould  can  develop, 
and  finds  it  to  be  about  20  per  cent.  If  the  moisture  be 
much  below  this  amount  no  mould-growths  appear,  even 
after  prolonged  incubation  of  the  grain  at  100"  F.  Since 
the  water  in  rice  and  maize  does  not  usually  exceed  12 — 14 
per  cent.,  it  follows  that  the  brewer  should  rigidly  reject 
all  samples  containing  the  least  trace  of  mould.  There 
is  one  disadvantage  attending  the  use  of  raw  grain,  which 
applies  more  particularly  to  maize,  and  arises  from  the 
comparatively  large  amount  of  oil  existing  in  that  cereal. 
The  oil  in  maize  averages  3 — 4  per  cent.,  and  sometimes 
attains  5  per  cent. ;  and,  like  other  similar  oils,  it  is  most 
readily  decomposed,  especially  when  heated  to  a  temperature 
exceeding  200"  F.,  into  products  (free  fatty  acids)  of  a 
most  offensive  character.  This  oil,  if  retained  in  maize  to 
any  extent,  would  absolutely  prevent  the  latter  from  being 
used  in  large  proportions  by  the  brewer.  There  is  little 
doubt  that  the  "  greyness,"  which  at  the  outset  characterised 
maize  beers,  was  due  to  the  presence  of  finely-divided  oil. 
The  oil  of  rice,  although  smaller  in  amount,  is  also  objection- 
able. Smetham  has  described  these  oils,  and  the  author 
quotes  some  of  his  figures  (this  Journal,  1893,  848). 
Fortunately  the  oil,  being  chiefly  contained  in  the  germ 
and  husk,  may  be  readily  removed  by  mechanical  means 
and  reduced  to  0'5  per  cent,  (in  the  prepared  grain).  The 
author  suggests  that  this  figure  should  be  adopted  by 
brewers  as  the  maximum  permissible  amount. 

As  regards  flavour,  it  is  interesting  to  note  that  although 
the  starches  of  maize  and  rice  do  not  apparently  differ 
chemically  from  barley-starch,  yet  the  beers  produced  from 
them  have  a  distiuct  character  of  their  own.  Kice  imparts 
a  dry  flavour  and  the  beers  clarify  readily,  whilst  maize 
yields  a  full,  round,  smooth  flavour,  very  suitable  for 
"  running"  beers. 

The  form  of  prepared  grain  mostly  used  in  this  cout. try- 
is  that  known  as  "  flakes."  In  its  manufacture  the  seed  is 
crushed  between  suitable  rollers  and  carefully  graded  until 
all  the  broken  starchy  particles  attain  as  nearly  as  possible 
tin-  same  Bize.  At  the  same  time,  by  an  exhaust  suitably 
arranged,  the  liberated  germs,  husk,  and  meal,  which  are 
much  lighter  than  the  starch-particles,  are  separated.  The 
product  thus  obtained,  known  as  "  grits,"  is  gelatinised  by 
means  of  steam.  It  is  of  importance  that  this  operation 
be  not  conducted  too  quickly,  otherwise  there  is  a  risk  of 
vitrifying  the  outside  of  the  grits,  and  of  thus  preventing 
or  retarding  the  satisfactory  rupture  of  the  starch  cells. 
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After  gclatinisution  tin-  grits  arc  tluttened  out  into  the 
familiar  form  of  flakes  by  baing  passed  between  steel 
rollers,  and  Snail;  dried  on  heated  Boors,  It  bas  been 
suggested  that  high  drying  al  this  stage  would  be  bi 
because  tending  to  the  production  of  dextrin;  bat  this 
advantage  is  counterbalanced  by  the  faol  thai  high  drying 
leads  i  i  riiriticatlon  and  consequent  I"--  of  extract. 

A*  regards  the  |  '  "  '',at  '"  's  I1 

to  use,  general  experience  shows  thai   10  -95  per  cent,  is 

about  the  limit,  and  even  then  great  care  must  be  taken  to 

mix   the    materia]    thoroughly    with    the    malt   grist.     It' 

ably  more  In;  employed   the  excess   is  Bimply  not 

dissolved, and  leads  to  bad  drainage  and  other  evils.     Main 

attempts  have  been  made  to  devise   methods  permil 

die  admixture  of   a   largely  increased   percentage  of  raw 

Brain  with  the  ni.ilt.Init  so  far  with  little  success,  at  least 

in  this  country.    The  most  perfect   process  and  apparatus 

at  present  known  is  that  designed  by  Hillings  (this  .Journal, 

I,  and,  according  to  the  author,  by  means 

Of   this    process   SO  per  cent,   of  raw  grain  (grits)    may  be 

rated   with   the  malt   without   the   slightest  injury 

attaching  to  the  resulting  beer. 

In  the  discussion  which  followed  the  reading  of  the  paper, 
the  main  points  raised  related  to  the  Hillings  apparatus. 
Going  into  the  question  of  flavour,  the  author  stated  (in 
agreement  with   another  speaker)  that   the  beers  produced 


by  its  means  compare  lavourablj  is  flavour  with 

ordinal*]  beers,  He  further  laid  stress  on  the  fact  that  in 
Hillings'  process  the  maize  is  not  boiled  as  in  the  older 
methods,  and  that  consequently  i  -i  be  entertained 

on  th  decomposition  of  tin'  maixe  on   into 

tionable  flavouring    bodies.     As  regards  extract,  the 
authot    admitted   that   the  results  attl  I    rere  rather 

poor,  owing  t . >  gross  errors  in  manipulation,  hut  that  at 
t  excellent  results  were  obtained,  <  incemiog  the 
influence  of  raw  grain  processes  on  yeast,  the  authot  stated 
that  from  worts  produced  in  Billings'  apparatus  perfectly 
healthy  an. I  \ig..r.. ns  fermentations  were  obtained,  and  that 
the  appearance  of  the  yeast  under  the  microscope  wac 
tint  could  be  desired. — H.  T.  1'. 


oh  the  Composition  of  II  ■■   .    ind  the  Influence  of 
Bops  on  Wort.     D.  Aubry.     Zeits.  f.  d  .w.  17 

1894  [1],  1—2;   [2],  9— 10;    [3],  17-18. 

A  bei  ord  of  investigations  carried  nut  at  the  experimental 
brewing  station  of  Munich.  Analyses  of  wort  hefore 
and  after  boiling  with  hops  are  given,  from  which  it 
appears  that  the  composition  of  the  wort,  especially  as 
regards  the  total  and  albuminoid  nitrogen,  is  practical) v 
unaltered  by  the  treatment  with  hops.  1'he  analyses 
various  samples  of  hops  are  given  in  the  following  table  :  — 


Percentages  on  Dry  Subsl 


S 


Moisture. 


\lcoholic      Benzene 


Total 


Extract. 


Water 

Extract  ..I' 

Sample 

Rxtract  J   3     Nitrogen. 

by  Al.-.  hoi. 


Water- 
Si 


Tain. in. 


Posen 8'08 

Ban 8*29 

Spelter  Stadt sis 

Wurteinbeiy '..•■:.', 

c  immeree 7*61 

Wolnsach 8*17 

Altmark s-72 

7-68 

Hops  of  commerce 


15*50 
M5  21 
18-76 
49-67 
13*48 
17*69 
Si  '07 
11*39 
12-00 


.1  i'Ii. 
Si '27 

:>>:- 1  ;• 
82*64 
34*52 
86*41 
87*46 
S0*8S 


14*29 

1G-28 
13  '7ii 
12  '09 
lf.-,a 
13-63 
15*79 
11-15 
14*62 


2-11 
2*85 

2-.r, 
1*96 
2*09 

2  13 
2-t7 

2-7.3 

2'2.i 


0-69 

n-75 

0*73 
0-ftl 
0-C3 
0*69 
0*73 
0-81 
0-75 


5*39 
5*84 
5-31 
1*37 
4-  89 
1*89 
4--W 
4*48 
4-02 


i;-  sit  . 


19*46 

19-15 

26*10 

24*31 

i7-:'2 
5*62 
19*81 


Water 

Kitiact. 


27*04 

2.;'55 

- 

23-39 
21*14 
26*78 

22-1.1 


The  above  hops  were  also  examined  after  the  resins  had 
been  extracted  by  petroleum  ether.  The  results  show  that 
only  minute  traces  of  tannin  and  nitrogenous  bodies  are 
dissolved  during  such  treatment. 

Hipe  and  L'm  i/>,  Hops. — It  is  well  known  that  practical 
brewers  ascribe  various  objectionable  effects  to  the  use  of 
unripe  hop-.  Investigation  proved  that,  chemically,  there 
is  no  difference  whatever, either  before  or  after  fermentation, 
between  worts  prepared  under  identi.-al  condition-  with 
ripe  and  unripe  hops  respectively.  The  matter  resolves 
itself  simply  into  a  question  of  aroma  and  flavour.  Unripe 
hops  yield  very  little  aroma,  and  impart  a  harsh  flavour  to 
beer. 

Russian  Bops  are  daily  coming  into  greater  prominence, 
and  compete  favourably  as  regards  quality  with  the  home- 
grown article.  A  sample  (1891  crop)  yielded  the  following 
figures  on  analysis  :-  Moisture.  9*38  per  cent.  ;  benzene^ 
extract.  .31  06  per  cent.;  alcoholic  extract.  49*66;  water- 
extract.  28*80;  tannin,  533  per  cent. ;  total  nitrogen 
2*46  per  cent  6    ' 

The  remainder  of  the  paper  is  devoted  to  the  description 
of  a  number  of  fermentation  experiments,  in  which  worts 
tli  different  brands  of  hops  were  employed.  The 
various  results  obtained  are  tabulated.  The  generai  con- 
clusion to  be  drawn  from  them  is,  that,  other  conditions 


being  equal,  the  quality  of  the  hops  used,  exerts  no  influence 
on  the  attenuation  and  chemical  composition  of  the  resulting 


beer.— H.  T.  P. 


The  Carbohydrates  of  Yeast.  E.  Salkowsfci.  Ber.  27 
497—502. 
The  liquid  obtained  by  boiling  yeast  with  water,  although 
possessing  no  reducing  action,  is  shown  by  the  author  to 
contain  at  least  two  carbohydrates.  One  of  these — a  gum 
— is  precipitated  by  Fehling's  solution  ir.  the  form  of  a 
copper  compound;  the  other  remaining  in  solution  yields 
with  iodine  the  coloration  peculiar  to  glycogen,  &c.  The 
former  appears  to  be  derived  from  the  contents  of  the  yeast- 
cells,  the  latter  from  the  cellulosic  tissue.  The  author  has 
for  the  present  more  particularly  studied  the  gum,  the 
method  adopted  for  its  i-olatioa  being  as  follows  : — Prt- 
yeast  (1  part)  is  boiled  for  half  an  hour  with  .3  percent, 
potash  solution  (10  parts),  allowed  to  cool  and  settle,  and 
the  clear  portion  decanted  off  and  heated  on  the  water- 
bath  with  Feh.'ing's  solution  (li  parts).  The  bluish  tenacious 
mass  which  -eparates  in  a  lump  is  quickly  removed  from 
the  liquid,  slightly  washed  with  water,  ground  up  with 
water,  and  redissohed  by  the  cautious  addition  of  hydro- 
chloric acid.     From   the  resulting  turbid  solution  the  gum 
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is  precipitated  by  adding  3 — 4  volumes  of  90  per  cent. 
alcohol.  The  precipitate  may  be  purified  by  re-sclution  in 
water  and  reprecipitation  by  a  large  excess  of  absolute 
alcohol,  and  should  be  finally  dehydrated  by  trituration 
absolute  alcohol,  followed  by  ether.  Thus  obtained, 
the  sum  forms  a  white,  friable,  non-hygroscopic  powder. 
havii.L-.  when  dried  at  110°C,  the  composition  C^Hj.,0,,. 
It  is  very  soluble  in  water  to  a  bright  pale  yellow  solution, 
which  when  strong  is  very  viscous,  and  leaves  on  evaporation 
a  residue  greatly  resembling  gum  arabic.  The  gum  is 
dextro-rotatory — [o]D  =  90   10  iu  about  2  per  cent,  solution. 

A  weak  solution  of  the  gum  yields  no  reaction  with 
neutral  or  basic  lead  acetate,  ferric  chloride,  or  tanniu. 
Barium  hydrate  produces  at  first  a  turbidity,  then  a  stringy 
precipitate.  Ferric  chloride,  or  basic  lead  acetate,  in 
conjunction  with  ammonia,  yield  a  jelly-like  mass  or  preci- 
pitation. The  reaction  with  Fehling's  solution  is  so  delicate 
that  one  part  of  gum  in  5,000  of  solution  may  be  precipitated 
by  its  means. 

On  heating  with  acids  the  gum  is  convertedinto  a  slightly 
dextro-rotatory,  fermentable,  reducing  sugar.  The  yield  of 
gum  from  pressed  yeast  appears  to  be  about  2  per  cent., 
equal  to  69  per  cent,  calculated  on  the  dry  matter. 

— H.  T.  P. 


PATENT. 


phthalein  ;  whilst,  on  the  other  hand,  it  has  been  urged  that 
this  admixture  would  render  the  substance  uueatable  in  a 
week.  The  author  finds  that  this  is  not  the  case,  addition 
of  from  0-002  to  0-006  part  of  phenolphthalein  having  no 
injurious  effect  of  any  kind  ou  30  parts  of  margarin,  even 
alter  keeping  six  weeks ;  the  samples  were  perfectly  eat- 
able, and  gave  a  red  coloration  on  shaking  with  soda  in  a 
test-tube.  Moreover,  quantities  of  pbenolphthaleiu  varying 
from  a  centigrm.  to  0'2  grm.  taken  at  breakfast  pro- 
duced no  evil  result  of  any  kind,  although  somewhat  larger 
doses  (0-3  to  0-5  grm.)  produced  slight  diarrhoea.  The 
quantity  of  phenolphthalein  recommended  by  Soxhlet  to  be 
added  to  margaria  (to  facilitate  detection  of  adulteration  of 
batter)  would  only  amount  to  0-3  grm.  in  13-6  lb.  (German) 
of  material.— C.  H.  A.  W. 


Improvements  in  the  Preparation  of  Malt  and  in  Apparatus 
therefor.  R.  Geuge,  Hamburg.  Eng.  Pat.  24,548, 
December  20,  1893. 

These  improvements  relate  to  the  pneumatic  system  of 
malting,  and  are  claimed  to  effect  the  supply  to  the  grain 
of  cooled  air  of  a  constant  temperature,  and  also  to  main- 
tain a  constant  degree  of  humidity  withiu  the  drum,  ;vhi!e 
allowing  for  the  removal  of  the  carbonic  anhydride  formed 
during  germination.  The  air  supplied  to  the  drum  passes 
through  a  tube,  around  which  a  system  of  tubes,  containing 
a  cooling  medium,  is  arranged.  These  tubes  also  circulate 
within  the  drum,  and  are  theie  claimed  to  effect  the  main- 
tenance of  a  constant  degree  o(  humidity  by  condensing 
moisture  from  the  air  and  re-communicating  it  to  the  grain. 
The  removal  of  thegaseous  products  of  germination  is  attained 
by  perforating  the  circular  wall  of  the  drum  aud  placing 
round  it  a  series  of  flaps,  which,  as  the  drum  rotates,  are  so 
arranged  as  to  close  the  holes  in  the  then  upper  parts  of 
the  drum  walls,  and  to  leave  open  those  in  the  lower  parts. 

—J.  G.  W. 


XYIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

{A.)— CHEMISTRY  OF  FOODS. 

The  Changes  Produced  in   Bread  by  Mould.     Hebebrand. 
Landwirlhschaftl.  Versuchsst.  42,  '21 — 427. 

Tut:  changes  which  bread  undergoes  during  the  growth  and 
development  of  the  mould  fungus  involve  principally  the 
consumption  of  the  carbohydiates.  Since  no  evolution  of 
nitrogen  in  the  form  of  ammonia  seemed  to  occur,  it  would 
appear  that  a  proportionate  increase  of  albuminoids  must 
have  taken  place  iu  the  mouldy  bread.  Nevertheless,  it 
must  be  observed  that  a  considerable  portion  of  the  nitrogen 
will  then  no  longer  exist  as  albumin,  but  in  the  form  of 
decomposition  products  thereof. — W.  S. 


Margarin  rendered   Conspicuous  by  Admixture  of  Phenol- 
phthalein.    F.  Hart.     Chem.  Zeit.  17,  1908—1909. 

Soxhlet  has  recommended  that    all  margarin    should   re 
compulsorily  impregnated  by  the  manufacturer  with  phenol- 


Thc  Puiso  ioiis  Action  of  Martini  Yellow,  and  it.<  Detection. 
D.  Vilali.     Boll.  Chim.  farmac.  1893,  32,  738. 

See  under  XXIII.,  page  423. 


Note  on  some  Modifications  of  the  Reichert  Meisst  Method 
of  Detecting  Margarine  in  Butler,  and  a  Neil)  Method 
for  the  Determination  nf  the  Reichert-Meissl  Number. 
C.     Biinte.     Chem.  Zeit.  18,  204—206. 

See  under  XXIII.,  page  427. 


New    Method    of    Estimating    Pentosans    in     Vegetable 
Substances.     E.  Hotter.     Chem.  Zeit.  17,  1743. 

See  under  XXIII.,  page  424. 


PATENT. 


A  New  or  Improved   Treatment  or   preparation  of  Cream 

and  its  Employment  in  the   Manufacture  of  Butter   or 

for  other    Purposes.     C.   A.    Mountfort   and   J.    Prior, 

Wellington,  New  Zealand.     Eng.  Pat.  3527,   March  14, 

1893. 

Wheh  butter  is  made  for  transport  in  a  cold  or  frozen  stato 
to  long  distances,  salt  has  to  be  used,  and  at  the  end  of  the 
time  required  for  transport  it  is  in  a  mealey  or  crumbling 
condition,  and  not  likely  tj  find  a  ready  sale.  The  inventors 
find  it  preferable  to  transport  cold  or  frozen  cream  instead 
of  frozen  butter.  It  is  found  that  the  butter  made  from  the 
frozen  cream  after  its  transport  is  it-distinguishable  from 
butter  made  with  the  same  quality  of  cream  in  the  fresh 
state.— V.C. 


(B.). 


-SANITARY  CHEMISTRY 
PURIFICATION. 


AND   WATER 


Treatment  of  Municipal  Refuse  in  Podewil's  Fxcal 
Extract  Factory  at  Augsburg.  Chem.  Zeit.  18,  68 — 69, 
and  102. 

The  possibility  of  dealing  with  fajcal  matters  so  as  to  make 
a  profit  out  of  the  resulting  manure,  depends  largely  on  the 
system  of  collection  ;  small  vessels  (tubs)  usually  receire 
only  a  portion  of  the  urine,  and  little  or  no  household  slops, 
whilst  larger  receivers  (cesspools)  often  contain  the  latter 
to  a  large  extent ;  hence,  whilst  the  estimated  value  of  the 
fsecal  matters  from  towns  where  the  tub  system  is  adopted 
is  as  high  as  six  or  eight  marks  per  cubic  metre  (I, COO  kilos.), 
that  in  cesspool  towns  falls  to  only  four  or  six  marks.  As 
regards  quantity  of  excrement  per  head,  the  usually  re- 
ceived statistics  on  this  point  are  widely  incorrect;  the 
results  of  the  measurements  at  Augsburg  indicate  that  the 
individuals  from  whose  excrements  the  statistics  were 
deduced  must  have  eaten  a  good  deal  more  than  the  average 
population  consumes  per  head  in  Germany  and  Austria — a 
point  of  much  importance  in  all  calculations  respecting  the 
treatment  of  excrementitious  matter. 
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The  system  adopted  al  Lugsburg  consists  in  mixing  the 
fiscal  mattei  with  acid  and  drying  for  seven]  hour-  at 
ISO'  C.  in  closed  rotating  vessels,  so  that  the  resulting  solid 
matter  issues  n  iwder,  whilst  the  evolved  .  ip 

■ire  condensed  by  a   i  "■  fo'd  supply  of  river  water  to  a  fluid 
which  has  no  on  fish,  and  i-  not  perceptible  a 

yards  lower  defwn  stream  than  the  point  of  inflow.     No 
nuiaa  kind  exists;  the  factory  is  only  two  kilo- 

metre- ( 1 1  miles  >  from  the  oentre  of  the  to\i  n,  and  is  in  tin: 
nity  of  Iwelling-houses,  large  -hop-,  e  school,  and  other 
i.   i.i. 

The  same  -.  sti  mi.  with  modifications,  is  also  in  use  for  di- 
posing  of  carcases  an  I  abattoir  refuse,  including  blood  and 
similar  materials ;  the  dosed  vessels  are  made  stronger,  so 
thai  by  the  aid  of  high-pressure  Bteam  the  temperature  can 
be  raised  to  160  t'. ;  fatty  matters  arc  thus  melted  out  ami 
utilised  as  such,  whilst  the  residue  is  dried  ami  pulverised 
whilst  still  in  the  same  chamber,  thus  involving  a  great 
improvement  on  other  forms  of  apparatus  where  treatment 
with  high-pressure  steam,  drying,  and  grinding,  are  three 
irately  conducted  operations.  It  is  not  practicable  to 
prepare  any  useful  glue  from  Buoh  materials,  excepting 
when  clean  bones  only  are  used;  in  all  other  oases  a 
gelatinous  me.it  broth  is  obtained,  only  capable  of  use  in 
manure  making  Podewil's  apparatus  <lries  up  all  such 
extraotS  alone  wit],  the  more  solid  portions  of  the  carcases, 
producing  a  readily  marketable  powdered  manure;  whilst 
tat  and  condensed  vapours  are  the  only  other  products; 
since  all  t'te  operations  are  conducted  throughout  without 
exposure  to  air.  any  unpleasant  smell  is  practically  avoided, 
and  no  removal  or  handling  of  products  at  intermediate 
stages  is  requisite.  In  addition  to  12  years'  experience  at 
Augsburg,  the  system  has  also  been  adopted  on  the  large 
scale  at  Hamburg;  and  smaller  arrangements  are  also  in 
use  in  Munich  and  liarnien. — C.  1!.  A.  W. 


I     \ 


Tin-  Determination  of  the  Reducing  Action  of  Organic 
Substances  contained  in  Water  upon  Permanganate  of 
Potassium.     A.  Zega.     Chem.  Zeit.  18,  '-'■ 

See  tinder  Will.,  page  427. 


Decomposition  if  Liquids  by  contact  villi  Powdered  Silica. 
<;.  Gore.     Phil.  Soc.  of  Birmingham,  1893. 

s      under  Analyt.  and  Scicnt.  Note-,  page  4i's. 


PATENTS. 


imp-ovements   in   or   connected   with    the   Purification  of 
Sewage  and  Analogous  Foul  or  Impure  Liquids.     J.  .1. 

Mel, '.rum  and  1'.  F.  Meldrum,  both  of  Manchester.     Eng. 
Pat.  6423,  March  27,  I 

THE  inventors  claim  as  chief  improvement  the  purification 
iewage  by  forcing  it  into  and  through  the  air  in  the 
form  of  a  fine  -pray  or  rain.  Before  aerating,  the  sewage 
may  al-o  undergo  a  preliminary  purification  by  means  of 
iron  salts  or  similarly  acting  material-  ;  or  it  may  be 
charged  with  sulphurous  acid. 

The  |  !  i    the   liquid  in  the  form  of  spray  or  rain 

may  be  eft.  i  ted  by  apply  ing  centrifugal  force.     The  sewage 
is  forced,  under  suitable  pressure,  to  nozzles  or  discharge 

-.  which  are    provided   with    internal   twisted  blades 
-crews  having   one   or    more    deep    thread-,  or  are   rifled  or 
eaoivalently  formed,  by  which  the  liquid  i-  given  a 
Or  gyratory  movement  a-  well  as  a  forward  motion,  causing 
it.  after  leaving  the  nozzle  or   discharge    pipe,  to  fall   apart 
or  be  distributed  in  the  form  of  fine  drops  or  -prav. 

nventors  describe  lour  other  means  of  attaining  the 
red  Bpray.     Very  had  sewages,  particularly  if  not   pre- 
dly  treated,  must  he  subjected  to  aeration   • 
Jnorc  than  once.  —  L.  de  K. 


Veil    and    Improved   Method   of  Connecting  Joint    i» 
Sanitary   Earthenware   and    other    Articles        \       id 
>     G    Johc  on,  Henley,  Staffordshire,     lug    Pal 
May  i'..  1893 

See  under  1.,  page  •')"«. 


Improvements     in    Apparatus  i   Using      Water. 

N     Vagn.    St.   Petersburg,    Russia.      Kug.    Pat 

.May    1C,   ! 

Thk  inventor  claims  a-  improvement  tic  continuous  pro- 
duction of  boiled  cooled  water,  by  mean-  of  a  boiler  in 
combination  with  a  cooler,  the  I, oiler  being  composed  of  an 
upright  closed   vessel  having  passed  through  it   a  Que,  the 

lower  cud  of  which  is  con red  with  a    lamp,   so  that  the 

heai  ,,f  the  latter  is  conveyed  through  the  flue  to  ih. 
surrounding   water.    Tin-   cooler   i-  constructed  of  a  long 

upright  eh ber,  containing  tubes  through  which  the  boiler 

water   is   made   to   How    in    our   direction,   while   t),(.   water 
-apply  to  the  boiler  is   mad.- t, i  pass  throngh  the  chamber 
surrounding  the  tubes  in  the  contrary  direction.     The  c 
may    he    readily   taken    to   pieces.     The   apparatus   is   al-o 

provided  with  a  regulator  in    conjunction  with  a  M.'; 

the  pressure  of  -team  in  which  controls  the  action  of  the 
regulator  upon  the  discharge  of  water  from  the  boiler. 

As  the    water  COOls  down  under  COntinui   1  pre. -inc.  mo-t 

of  the  air  which  ha-  been  expelled  by  the  boiling  will 
become  reabsorbed,  and  the  water,  on  storage  in  vessels,  will 
not  assume  an  unpleasant  flavour. — L.  de  K. 


(  C.)— DISINFECTANTS. 

PATENTS. 
An  Improved   Disinfecting  Oven,     t  >.   Biunibach,  Copen- 
hagen, Denmark.     Eng.  Pat.  813,  January  13,  1893. 

Tue  claim  of  the  inventor  is  that  the  apparatus  consists  of 
two  steam-tight  chambers,  one  inside  the  other.  The 
articles  to  he  disinfected  are  placed  on  a  perforated  -hell'  in 
the  inner  chamber  and  heated  by  compressed  -team  circu- 
lating in  the  outer  chamber.  Condensation  water  free  from 
dirt  may.  if  desired,  he  admitted  through  perforations  in 
the  bottom  of  the  inner  chamber,  aud  its  supply  and 
pressure  regulated  as  required. 

The  faults  of  previous  inventions  are  ( 1 )  that  the  articles 
ate  heated  by  direct  contact  with  the  -team,  and  hence  are 
soaked  with  condensation  water,  and  ( -J.  i  the  rust  aud  oil  of 
the  apparatus  itself  soils  the  artiele  under  process. — L.  de  K. 


Improve/herds  in  or  connected  with  Disinfectants.    P.  M 
neux,  Bow,  and  (i.   R.  Potts,  South  Shield-.    Eug.  Pat. 
6953,  April  4,  1S'.>3. 

BLACK  sea  oil.  creosote,  caustic  soda,  resin,  and  "albo- 
carbon  "  (naphthalene)  are  mixed  in  various  proportion-, 
the  re-ulting  solution  constituting  a  liquid  disinfectant. 
The  sediment  from  this  solution  is  mixed  with  slaked  lime, 
and  powdered,  forming  a  solid  disinfectant. — .1.  (I.  W. 


••I    New  Antiseptic    Met,  rial        S.    Pitt.    Sutton,    Surrey. 

Eng.  Pat.  7038,  April  5,  1893. 
Tins  consists  of  a  40  per  cent,  solution  of  formaldehyde 
to  which  the  name  -  formalin  "  is  given.  It  is  claimed  to 
possess  a  more  powerful  antiseptic  action  than  corrosive 
sublimate  or  carbolic  acid,  and  to  have  hut  a  -mall  poisonous 
effect  on  the  human  organism.  It  is  stated  to  have  a  con- 
siderable antiseptic  power,  even  when  diluted  in  the  pro- 
portion of  one  part  to  several  hundreds  of  water.  It  is 
preferably  prepared  by  passing  air  through  methyl  alcohol, 
and  then  over  gently  heated   c  surface  of 

which  is  more  or  less  oxidised.  The  mixture  of  air  and 
gaseous  formaldehyde  is  then  passed  through  water,  which 
will  dissolve  about   in  per  cent,  of  the  formaldehyde. 

— j.  G.  V7. 
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Improvements  in  the  Preparation  of  Antiseptics.     S   Pitt, 

-       ,n,  Surrey.     Bng.  Pat.  8429,  April  26,  1893. 
mmonlv-used  antiseptics,  when  applied  in  surgery 
in  th(  form  of  dilute  aqueous  solutions,  are  stated  by  the 
inventor  to  have  tip-  disadvantage  of  coagulating  albuminous 
solutions,  and  so  being  rendered  inert  as  regards  disinfect- 
in"  par;'  »ses.     To  avoid  this  it  is  proposed  tj  dissolve  these 
viz.,  the  various  phenyl  bodies  employed  and 
lie  and  organic  -ilver  salts—  in  a  solution  of  either  of 
owing  organic  bases:    ethylenediamine  and  its  alkyi 
derivatives;    the    bases    obtainable    from   monoehlorhydrin, 
dichlorhydrin,     epiohlorhydrin    and    ammonia,    and    also 
piperazine,     These  organic  bases  are  claimed  to  be  neither 
caustic  nor  toxi.\  and  to  produce  a  solution  of  the  antiseptic 
which  will  not  coagulate  albumen. — J.  G.  W. 


Improvements  in  or  connected  with  the  Rolls  of  Machinery 
for  Mixing   ami    Calendering    India-Rubber    or   other 

Mat, rials'.  A.  G.  Brookes,  London.  From  J.  E.  Davis, 
Lvnn.  Mass.,  I'.S.A.  Kng.  Pat.  21,095,  November  7, 
1893. 

See  under  I.,  page  378. 


Apparatus  for  the  Production  of  U zone  from  Phosphorus 
for  Disinfecting  Purposes.  S.  F.  Kattenhoy,  Berlin. 
Eng.  Pat.  24,709,  December  22,  1893. 
Within  a  glass  vessel,  provided  with  a  cover  pierced  with 
several  holes,  are  suspended  two  or  three  small  glasses  by 
means  of  an  adjustable  rod.  These  glasses  are  provided 
with  inlet  holes  at  the  bottom,  and  are  arranged  to  carry 
pieces  of  phosphorus  and  to  keep  them  just  above  a  solu- 
tion of  potassium  permanganate  in  1 0  per  cent,  sulphuric 
acid.  They  are  each  covered  by  a  small  cap,  which  allows 
of  the  entry  of  air  through  one  small  opening  and  of  the 
outlet  of  the  phosphoric  acid  (?)  produced,  by  a  second  and 
somewhat  higher  opening,  and,  at  the  same  time,  prevents 
ignition  of  the  phosphorus  taking  place.  The  ozone  pro- 
duced during  the  oxidation  of  the  phosphorus  escapes  into 
the  air  of  the  room  to  be  disinfected  through  the  perfora- 
tions in  the  cover.— J.  G.  W. 


XIX -PAPEE.  PASTEBOAED.  Etc. 

Parchment  Paper.    By  a  Practical  Man.     Papier Zeit.  18, 
2717,  2750,  and  3117. 

In  the  manufacture  of  parchment  paper  there  must  be 
absolute  purity  of  raw  material,  entire  freedom  from  lime, 
soda,  alumina,  chlorine,  &c.,and  the  web  must  be  as  spongy 
as  blotting  paper,  without  any  sizing  whatever.  Its  compo- 
sition varies  with  the  different  strengths  required,  the  thicker 
the  parchment  paper  the  softer,  looser,  aDd  more  permeable 
the  raw  material  must  be,  whereas  for  medium  and  thinner 
qualities,  it  should  be  somewhat  harder  and  more  resistant. 
For  thick  paper  weighing  from  75  to  150  grms.  per  square 
metre,  it  is  advisable  to  use  cotton  half-stuff,  to  allow,  after 
bleaching,  to  remain  for  some  time  in  the  draining-boxes, 
to  submit  it  to  the  same  treatment  as  blotting  paper,  and,  if 
necessary,  to  give  it  another  bleach.  Careful  treatment  of 
the  finished  pulp  in  the  Hollander  is  also  of  importance. 
The  thicker  the  web,  the  finer  the  pulp  must  be,  whilst  for 
thinner  sorts  the  fibre  should  not  be  too  short.  In  the 
machine  the  thicker  varieties  should  be  handled,  so  to 
speak,  without  pressure,  whereas  the  thinner  varieties  must 
be  subjected  to  slight  pressure  in  order  to  enable  them  to 
withstand  the  parehmenting  operation.  For  certain  qualities 
of  thicker  paper,  in  particular  for  osmosis  parchment,  as 
used  in  the  sugar  factories,  an  addition  of  30—50  per  cent. 
of  liDen  pulp  is  necessary. 

In   the  thinner  sorts,  weighing  30—45  grms.  per  square 
metre,  soda  and  sulphite  wood-pulp  have  been  employed  for 


many  years  with  good  results.  Mechauical  wood-pulp  is 
totally  unfit,  but  a  certain  amount  of  bleached  straw-pulp  is 
not  objectionable. 

In  the  process  of  parehmenting,  two  receptacles  are  re- 
quired— one,  on  a  higher  level,  for  reducing  the  concentrated 
sulphuric  acid  to  56°  B. ;  the  other,  on  a  lower  level,  for  the 
reception  of  the  cooled  acid  ready  for  work.  The  latter 
must  be  thoroughly  mixed  before  using,  and  the  vessel 
r  mtaining  it  closed  with  a  lid.  Temperature  is  of  great 
importance  and  should  not  exceed  18°  C.,  nor  should  the 
strength  of  the  acid  fall  below  56°  B.  Care  must  also  be 
taken  to  use  a  perfectly  dry  web  in  one  piece,  to  reduce  the 
proportion  of  acid  to  a  minimum,  and  to  avoid  folds  during 
the  running. 

Fig.  1  is  a  section  of  the  parehmenting  apparatus.  From 
the  roller  a  the   web  passes   into  the  lead-lined  trough  d 

Fig.  I. 


containing  the  acid,  and  next  into  the  water  trough/.  It  is 
then  partly  washed  on  both  sides  by  the  jets  issuing  from 
the  perforated  tubes  in  g,  and  finally,  after  passing  round  the 
roller  c  is  wound  up  on  b.  Thorough  washing  being  indis- 
pensable, each  machine  is  provided  with  two  or  more  systems 
of  jets  similar  to  the  one  shown   in  the  drawing.     After 

Fig.  2. 


washing,  the  parchment,  unless  it  be  required  hard,  is  passed 
through  a  solution  of  glycerin  and  soda  crystals  and  again 
rolled  up,  when  it  is  ready  for  drying.  The  softer  the  paper 
is  required,  the  more  glycerin  must  be  used.  The  dyeing  of 
the  paper,  when  requisite,  must  precede  the  glyceriD 
treatment. 

Owing  to  the  fact  that  it  contracts  more  than  ordinary 
paper,  parchment  paper  is  more  difficult  to  dry.  Fig.  2 
shows  a  simple  form  of  machine.  From  the  roller  k  the 
web  runs  over  roller  I  on  to  the  drying  cylinder  m,  and 
winds  itself  up  again  on  «,  which  is  pressed  against  the 
'living  cylinder  by  the  lever  weighted  at  q.  In  this,  as  in 
the  previous  operation,  great  skill  and  experience  are 
required  on  the  part  of  the  workman  directing  the 
machinery. — E.  G.  P.  T, 


Examination    of  Glue  for  the  Manufacture  of  Colound 
Papers.     T.  Schlossmann.     Papier  Zeit.  18,  2484—2485. 

See  under  XXIII.,  page  424. 
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I        taring  Paper  and  Cardboard.  F.R.  Wells, 
Bng  Pat  B167,  April  88,  I 
,H..'i  r  VI.,  poo*  S91. 


Imprort  mints  in  Ike  Manufacture    I  C.  Kelluer, 

\  ieona,  Austria.     Eng.  Pat  84,875,  December  16,  1898. 
wood  i-  boiled  under  li  i  i»  li  pressure,  the  resulting 
cellulose  i-  capabli  well  bleached,  but  is  di 

io  stri-iifit li ;   on  the   other  hand,  when  boiled  under  low 
tiug  cellulose  has  considerable  tenacity, 
isilj  be  bleached.     To  obviate  these  disadvan- 
the  wood  is  boiled  under  high  pressure  in  the  cellulose 
ipparatus,  and  the  resulting  cellulose,  which  is  therefore 
capable  of  '  iched,  is  diluted  with  a  con- 

siderable amount  of  water  and  treated  in  apparatus,  such  as 
Dgine,  opening   machine,  or  separator,  iu  order  to 
detach   the   fibres   from   each   other,  and   cause   them   to 
e  intermingled.     Hitherto  they  hare  been  conducted 
direct  to  the  paper-making  machine,  but  according  to  the 
present   invention  the  fibrous  mass    is    tirst  thickened  into  a 
pulp  by  removing  surplus  water,  and  afterwards  subjected 
to   the  action   of  a   beating   apparatus,    such   as  that    of  a 
mill-course   or  of    a    h.ill-mill.     A    mass    is  thus  produced 
which,  when    thinned  with   water,    is   suitable  for  treatment 
in   the    paper-making    machine,   and   which,    besides   being 
•  also  capable  of  being  easily  bleached. 

— E.  G.  P.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

The    Maxufactun  am    Calcium    Plumbate. 

'(..  Kassner.    Chem.  Zeit.  17,  1-42. 

Xot  onlv  the  case  with  which  this  compound  dissociates 
on  application  of  heat  and  takes  up  oxygen  again  from  the 
air,  constitutes,  as  accepted  by  Le  Chatelier,  its  valuable 
ties  for  the  preparation  of  that  gas  and  its  partial 
superiority  over  the  barium  peroxide  used  in  Brio's  process. 
but  the  further  possibility  of  obtaining  as  a  by-product  pure 
carbonic  acid,  aud  effecting  a  saying  iu  fuel  and  reduction  iu 
wear  and  tear  of  apparatus. 

The  method  of  using  the  plumbate  consists  in  exposing 
it,  in  the  shape  of  porous  lumps,  slightly  damped  with 
^teain,  to  the  action  of  washed  combustion-gases  at  a 
temperature  below  100:  C.  Carbonic  acid  is  readily- 
absorbed,  and  a  mixture  of  lead  peroxide  and  calcium  car- 
bonate results.  The  oxygon  is  expelled  from  the  saturated 
product  iu  a  retort  maintained  at  a  red  heat,  preferably 
with  tl.  of  superheated  steam.    With  the  gradual 

the   temperature  and  the  continued  action  of  the 
carbon  dioxide  is  also   set   free,   and  is    collected 
tely.      The    mixture   of  oxygen    and   carbonic    acid 
the  intermediate  stage  of  the  process,  likewise 
furnishes  pure  oxygeu  when  exposed  to  the  absorbing  action 
of   calcium  plumbate.     The  regeneration  of  the  plumbate^ 
is  effected   by  the  action  of  air  blown  into  the  retorts  after 
ths  expulsion  of  the  carbonic  acid. 

In  IVit/'s  patented  process,  pure  carbonic  acid  is  used, 
by  the  aid  uf  which  the  oxygen  is  expelled  at  a  red  heat. 

— F.  M. 


The    Chlorinalt  I   Alcohul.      M     Altsehul 

Victor  Meyer,     li.  i    26,  8756—2788. 

Thb  mixture  of  products  obtained  in  the  manufacture 
chloral,  consisting  of  chloral  alooholate,  chloral  hydrate, 
chloral  anhydride,  and  trichloracetal,  when  subsequet 
decomposed  by  sulphuric  acid  and  distilled  over  calcium 
carbonate  Lave-  an  oil  behind  in  the  residual  calcium 
chloride  which  is  volatile  with  -team.  This  oil,  2 
of  which  were  obtained  from  1,000  kiln.,  ,,t  erode  chloral, 
boils  between  60 — !"'.;<  C,  and  yields  three  fractions  on 
rectilieaticii.  The  tir-t,  boiling*  between  60°—  90  '  ,, 
consists  of  chloroform,  which  most  probably  results  from 
the  decomposition  of  trichloracetic  acid  in  the  distillation 
with  steam,  since  it  is  not  contained  In  the  crude  chloral. 
The  second  fraction,  from  90 — 14o  I  '.,  has  not  yet  been 
examined.  The  third,  from  140s— 168  < '.,  contains  the 
ethyl  ester  of  dichloracetic  acid,  trichlorethvl  alcohol,  and 
probably  dichlorethyl  alcohol  als<>.  The  chlorinated  alcohols, 
which  arc  only  formed  in  very  small  quantity,  result  in  all 
probability  from  the  direct  substitution  of  the  ethyl  alcohol, 
whilst  the  chlorinated  acids  are  to  be  regarded  as  being 
formed  by  the  oxidation  of  the  corresponding  aldehydl  S 
and  will  naturally  be  converted  into  their  esters  in  the 
presence  of  alcohol. — C.  A.  K. 


Compoioi  l.<  of  Sugars   icilh    Iron.     F.  Even.     lier.  27, 

474—475. 
Ikon  sacoharatea  similar  to  those  described  by  Schmidt 
(Arch.de  Pharm.  1888,  137),  but  approximately  constant 
in  composition,  and  free  from  alkali,  may  be  thus  obtained. 
A  solution  of  120  grins,  of  cane-sugar  in  1  kilo,  of  ferric 
chloride  (sp.  gr.  1  "-'S)  and  2  kilos,  of  water  is  quickly 
stirred  into  a  slight  excess  of  a  solution  of  sodium  hydrate 
(7jj  per  cent).  The  mixture  is  at  once  largely  diluted 
with  water  and  the  precipitate  separated,  preferably  by 
means  of  a  filter-press,  and  washed,  rir-t  with  sugar 
solution  (1  :  1000),  then  with  water.  The  precipitate, 
when  dried  at  a  low  temperature,  forms  a  red-brown 
crystalline  powder,  and  appears  to  be  a  chemical  compound 
of  sugar  and  ferric  oxide  (48 — 19  per  cent.  Fe),  for  the- 
former  is  not  removed  even  by  boiling  water.  This  iron 
saccbarate  dissolves  slowly  in  a  hot,  moderately  strong 
solution  of  cane  sugar  leaving  only  a  small  insoluble 
residue  of  ferric  hydrate.  The  solution,  on  evaporation, 
yields  a  brown,  amorphous,  hygroscopic  mass  of  soluble 
iron  saeeharate.  which  retains  its  solubility  in  water  (and 
90  per  cent,  alcohol)  indefinitely.  The  soluble  saccbarat.- 
thus  obtained  differs  from  the  preparations  containing 
alkali,  in  so  far  that  the  iron  is  not  precipitated  from  its 
solution  by  sodium  acetate.  Moreover,  no  precipitation 
occurs  when  the  compound  is  added  to  a  solution  con- 
taining hydrochloric  acid,  salt,  aud  peptoue  ;  nor  is  the 
iron  thrown  out,  even  when  a  great  part  of  the  sugar  is 
removed  bv  dialysis.  It  is  important  to  note  that  in  tin- 
above  respects,  the  preparation  in  question  in  no  way 
differs  from  the  alkali-free  saceharates  mide  according  to 
Athenstaedt's  process  (Ger.  Pat.  52.082).  The  insoluble 
and  soluble  compounds  of  iron  with  maltose  resemble  the 
corresponding  preparations  of  cane-sugar  and  may  be 
similarly  obtained. — H.  T.  P. 


Hyoscine.  O.  Hesse.  Annalen,  277  [3] ,  304—306. 
Kaeiilmann  believes  he  has  discovered  in  ••Scopolamine'" 
an  alkaloid,  posses-ing  advantages  over  hyoscine  for 
inducing  mydriasis.  The  author  strongly  maintains,  and 
indeed  demonstrates,  that  scopolamine  i-  nothing  but 
hvoseine.  The  conclusions  he  arrives  at,  the  proofs  of 
which  he  irives  in  the  text,  are  :  — 

1.  Hyoscine.  discovered  by  Ladenburg,  has   in  the  pure- 
form  the  composition  C|7HS|Nl  >,. 

2.  Hyoscine  vields  on    decomposition   at  60  — 100"   C. 
as  basic  product,  onlv  oseine  CSH„N<  >_. 

3.  Scopolamine  is  really  hyoscine,  and  the  scopolamine 
arising  bv  its  decomposition  is  nothing  but  oseine. 

4.  Scopolamine  hydrobromide  is  no  new  mydrial 
only  hyoscine  hydrobromide,  known  since  the  year  1881. 
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The   Melting   r  i  'oeaine   Hydrochloride,   Cincho- 

mn.-.  .v  ■.'     i>.   Hisse.      Annalet),  277  [3],  308— 309. 

Mf.si:-.    Bohringer   and    Sons    have    pointed   out    to    the 

author  that   i'h'.lii!,    hydrochloride   lias   no  melting  point, 

it  first  decomposes  and  then  the   residue  melts  (this 

il,    1894,     I7J).      <  >n    heating    for    31     minutes    at 

i    .  after    15    minutes   the   salt    eaked  together. 

and    after    25    minutes    intumescence    set    in.      After   31 

minutes   complete    fusion    had   taken    place.     The   author 

practically    confirms    this   observation,  but   considers   that 

since   at"l85° — 186     I",    the    intumescence    merges    itself 

sharply  into  the   fusion  throughout   the   whole  mass, — this 

point  and  the  precise   behaviour   thereat,  taken  together. 

ma;  be  safely  adopted  in   testing  the  quality  of  a  sample  of 

the  hydrochloride.      In  such  case,  the  cocaine  salt  should 

be  quickly  heated  to  175°  C,  and   the  temperature  then  be 

slowly  raised. 

He  also  points  out  that  eincbonine,  generally  considered 
as  melting  at  252°— 253'  C,  also  decomposes  at  that  point 
of  temperature,  and  hence,  after  a  time,  changes  its  melting 
point.  Tropine  platino  -  chloride  likewise,  instead  of 
inciting  at  198  —801  ,  will  melt  at  186' — 1S7,  if  heated 
constantly  for  a  few  minutes  at  this  latter  temperature. 

— W.  S. 


The  Atropine  Alkaloids.    O.  Hesse.     Annalen,  277    [3], 
290—300. 

Researches  by  the  author  on  the  belladonna  root  had 
demonstrated,  that  it  sometimes  contains  hyoscyamine 
alone,  though  very  frequently  small  quantities  of  atropine 
also,  and  occasionally  a  new  alkaloid,  atropamine  (this 
Journal,  1891,  158).  Sehiitte  furthermore  discovered  very 
small  quantities  of  hyoscine  (Arch.de  Pharni.  230,  709). 
Merck  maintains  that  atropamine  is  identical  with  the 
apo-atropine  previously  prepared  by  Pesci  (Gaz.  Chim. 
Ital.  U  547;  12,  287),  and  he  has  succeeded  in  con- 
verting his  apo-atropine  into  belladonnine  just  as  the 
author  had  done  when  operating  on  atropamine  (Merck's 
Jahresber.  1892,  3).  The  principal  remaining  difference 
between  the  two  bases,  is  that  whilst  apo-atropine  with 
ammonia  yields  an  intense  violet  colour,  is  crystallisable, 
and  yields  tropine  by  its  decomposition,  atropamine 
.exhibits  no  coloration  with  ammonia,  is  uncrystallisable, 
and  by  decomposition,  after  previous  conversion  into 
belladonnine,  yields  no  tropine.  However,  Merling  (Bcr. 
17  381)  and  Merck  have  likewise  obtained  tropine  by  the 
decomposition  of  belladonnine. 

The  apparent  confusioD,  if  not  contradiction,  thus 
■engendered,  led  to  further  researches  by  the  author,  and  as 
result  he  firstly  confirm,  Merck's  observation  that  apo- 
atropine  is  really  identical  with  "  atropamine  "  (this 
Journal,  1893,  861).  Secondly,  he  demonstrates  a  closer 
connection  between  apo-atropine  and  hyoscyamine  which 
•does  much  to  explain  the  fact  of  the  occasional  appearance 
of  the  former  in  the  belladonna  root.  Thirdly,  that 
hyoscvamine  becomes  converted  into  atropine,  apo-atropine, 
and  belladonnine  under  conditions  more  or  less  existing 
in  the  respective  method  of  manufacture.  Hence,  the 
possibility  that  in  course  of  manufacture  not  only  apo- 
atropine  is  obtained  as  a  by-product,  but  also  belladonnine. 
Fourthly,  whereas  during  the  change  of  hyoscyamine  into 
atropine  and  apo-atropine,  the  tropine  group  remains  intact, 
this  group  suffers,  during  the  further  change  into 
donnine,  a  change  of  position,  which  results  through  the 
change  of  Droperties  of  the  new  base  produced.  Tin- 
author's  result  with  belladonnine  is  now  only  contra- 
dictory of  that  fit  Merling,  whereby  tropine  is  produced  bj 
the  decomposition  of  belladonnine.  The  author  can  only 
explain  this  on  the  supposition  that  the  bellatropine  on 
long  boiling  with  alcoholic  baryta  solution  is  probably 
reconverted  into  tropine.  Purified  belladonnine  obtained 
in  the  manufacture  of  atropine,  heated  to  1 4o  C.  with 
eight  parts  of  fuming  hydrochloric  acid,  yielded  only  traces 
of  tropine,  but  much  bellatropine,  Atropine,  on  hi 
with  hydrochloric  acid  at  140J  ( '.,  yields  tropine  bin  uo 
bellatropine.  Thus,  then,  the  conversion  of  atropine  into 
belladonnine  depends  upon  a  conversion  of  the  tropine 
.residue    into    a    bellatropine    residue,   and    consequently 


apo-atropine  bears  the  same  relation  to  tropine  that  bella- 
donnine   bears    to   bellatropine.      Kraut,   indeed   (Her.  26, 
1084),  by  16  hours' beating  of  tropine    with  fuming  hydro- 
chloric acid,  seems  to  have  actually  obtained  bellatropine. 
'_  —  W.  S. 

Pereira  Alkaloids.  O.  Hesse.  Aunalen,  277,  300—302. 
The  investigation  of  Pereira  bark  demonstrated  that  it 
contained  three  alkaloids — Geissospermine,  ("1.,H.:4X205, 
H.,<  I :  Pereirine,  CpJI^N-:'  1,  and  a  base  which  separates  from 
its  ethereal  solution  in  granular  crystals.  The  latter  is  more 
soluble  in  ether  than  geissospermine,  and  remains  therefore 
in  the  mother-liquors  when  geissospermine  is  crystallised 
from  etber.  It  is  soluble  in  concentrated  nitric  acid, 
producing  a  purple-red  coloration,  and  in  so  far  resembles 
both  geissospermine  and  pereirine.  The  "  geissospermine  " 
of  Freund  and  Fauvet  (this  Journal,  1893,  618)  seems  to 
be  identical  with  this  alkaloid.  The  author,  to  avoid 
confusion,  now  terms  Freund  and  Fauvet's  "  geissospermine," 
the  *■  new  alkaloid,"  and  commences  by  observing  that  it  is 
considerably  more  soluble  in  ether  than  geissospermine. 
Equally  concentrated  solutions  of  both  alkaloids  in  dilute 
sulphuric  acid,  agitated  with  excess  of  ammonia  and  equal 
volumes  of  ether,  yield — 

(<i)  Geissospermine  at  once  in  small  needles,  terminating 

in  domes ; 
(6)  "The    new  alkaloid  "  only  after   some  minutes,  and 
crystallised  either  in  rhombic  plates  exhibiting  gradually 
other   faces,   or   else   in   granular  crystals  with  many 
faces. 
Geissospermine  crystallised  from  alcohol  or  ether,  contains 
a  molecule  of  water  of  crystallisation,  which  it  loses  at   100 
C,  and  agrees  with  the  formula  C19H;4X.,02. 

The  "  new  alkaloid"  contains  no  water  of  crystallisation, 
and   has   the   formula   C;3H^XJJ4    (Freund   and  Fauvet). 
( ieissospermine  melts  at   160°  C,  whilst  the  new  alkaloid 
melts  at  189°C;  moreover  the  former  dissolves  in  concentrated 
nitric  acid  with  a  purple-red  colour,  becoming  paler  after  a 
few  hours  ;   whilst  the  latter  yields  the   same  colour,  which 
does    not    become    paler.       Geissospermine    dissolves     in 
sulphuric  acid  containing  ferric  oxide  in  solution,  with  a 
beautiful   blue  colour,  whilst  the  "new  alkaloid"  forms  a 
colourless  solution.     Similarly,  both  alkaloids   behave  with 
sulphuric  acid  containing  molybdic  acid,  but  the  colourless 
solution  of  the  "  new  alkaloid  "  on  heating  becomes  intensely 
purple-red.     The  former  with  hydrochloric  acid,  yields  an 
uncrystallisable  salt  easily  soluble  in  water  or  hydrochloric 
acid  ;  the  latter  gives  at  once  beautiful  crystals  of  hydro- 
1   chloride.       The    geissospermine     hydrochloride     gives    in 
aqueous  concentrated  solution  with  potassium  sulphocyanide, 
an  amorphous  precipitate,  whilst  the  hydrochloride  of  the 
t   "  new   alkaloid "  gives   a   milky  precipitate,   consisting   of 
white   needles   concentrically   grouped   together.       Geisso- 
spermine  easily   dissolves    in    dilute    sulphuric    acid,   and 
J   yields  a  normal  salt,  crystallising  in  delicate  white  prisms. 
|   The  "  new  alkaloid "  is  but  little  soluble  in   such  an  acid  ; 
at  the  same  time  the  undissolved  portion  is  converted  into 
sulphate,  only  with  difficulty  soluble  at  ordinary  temperatures 
in    dilute   sulphuric   acid.       The   sulphate   forms   granular 
|   crystals,  dissolving  in   the   mother  liquor   on   heating,  and 
recrystallising  on  cooling. — W.  S. 


The   Alkaloids  of  the    Bark  of  the    Pomeyranate    Root. 
G.  Ciamician  and  P.  Silber.     Ber.  26,  2738  —2753. 

This  paper  contains  the  continued  investigations  of  the 
authors  on  the  alkaloid  "  Pseudo-pelletierine,"  first  isolated 
by  Tanret,  from  the  bark  of  the  pomegranate  root.  It  is 
proposed  to  substitute  the  name  "  Granatoniae "  for  the 
above,  so  as  to  allow  of  a  more  simple  nomenclature  for 
its  derivatives.  The  base  is  closely  related  to  tropine,  and 
yields  a  series  of  corresponding  derivatives,  as  is  shown  by 
the  following  table  : — 


Granatonine C ,H,.y>"i  >. 

toline i    11,-N' '. 

Granatenine C.JIr,X. 

t:illlllt.. (MIjTX. 

Nor-granatan*ne  ...  CJI^X. 


Tropine CsH13XO. 

Tropidine C^HuN. 

Hydrotropidine t'-H1:,X. 

Ni  r-hydrotropidino  C:Hi/X. 
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-nit  successively  by  the    redact! f 

Ids  p  hydriodide  corresponding 
to  that  of  tropine,     Granatenino  is  regarded  as  the  homo- 

diuc,  but  the  hitherto  w 
the  fori  tutional 

formula  I    i«>  it.     The   properties  of  granato- 

nioe  an  mis  papers  (Ber.  25,  1608.  and  26, 

705);  in  the  present  communication 
lamina- 
tion  of  the   other  alkaloids   associated  with   granatonine 
iw  under  investigati  u. 

I      A    K. 


mial)  Group.     F.  Tiemann 

an. I  V.  \V.  Senium  r.     Ber.  26,  2708  -  2729, 

CHriil,  the  aldehyde  contained  in  lemon  oil  and  in  oil  of 
lemon-grass,  ie  an  almost  colourless  liquid,  slightly  soluble 
in  water,  readily  in  alcohol  and  ether  and  which  distils  at 
1  -2i i '—  1  -' .'  i  .  under  a  pressure  of  i  '■  mm.  It  i*  best 
isolated  from  the  oil  by  means  of  its  crystalline  double  com- 
um  sulphite.  Citral  is  optically  active; 
ou  redaction  it  yields  the  alcohol  geraniol,  which  is  optically 
inactive.  Closely  related  to  geraniol  are  a  number  of 
optically  active  alcohols  having  the  same  formula,  i',,."]^'. 
all  of  which  yield  citral  on  oxidation.  These  include 
coriandrol,  the  alcohol  of  coriander  oil;  UnaL  "I,  from  lign- 
aloe  oil  (from  Bursera  delpechiana) ;  and  rhodinol,  the 
1  from  rose-oil  by  Eckart  (Ber.  24.  4209 ; 
this  Journ  ["be  relationship  of  these  alcohols 

I'll.'  oxime,  hydrazone,  anilide,  and  nitrile 
derived  from  citral  an  ed.     The  l.i*r  yields  geranic 

acid.  I  ,  ,11  ii.  upon  treatment  with  alkali,  which  acid  is 
also  formed  by  the  action  of  moist  silver  oxide  upon  citral. 
Winn  citral  is  oxidised  at  n  ('.  with  chromic  acid,  only  a 
minute  quantity  of  geranic  acid  is  obtained,  tnetbyl- 
heptylene  ketone,  t\H;,0  and  an  acid,  which  yields  the 
ketone  on  distills  *  the  essential  products.     Geraniol 

oxidised  under  similar  conditions  yield-  the  same  products. 
The  remainder  of  the  paper  deals  with  a  number  of  cyclic 
compound*,  obtained  by  the  action  of  sulphuric  acid  upon 
geraniol  derivatives  and  which  hear  upon  the  constitutional 
formula!  of  citrol  and  of  geraniol. —  C.  A.  K. 


million  of  Oil  of  Turpentine  in  Alcohol. 
J.  Perl.     Chem.  Zeit.  17,  1851. 

S      under  XXIII.,  page  427. 


The  Estimation  of  Saccharine  in  Presence  of  Salicylic 
Acid.     Hairs.     ,1.  de  Pharm.  d'Angers. 

under  XXI11.,  page  (24. 


PATENT. 


.4  nor  Medicinal  Preparation  for  the   Curatiee  Treatment 
I  1    -  Ec;ema.  and  other  alliid  Diseases. 

W.  Watson.  London.      Eng.  Pat.  8493,  April  27,  1 

This  preparation,  for  internal  use,  consists  of  a  decoction  of 
an  Indian  plant.  Farnaria  parinflora,  known  in  the  Punjab 
as  "  Papperah,"  either  in  the  drv  or  fresh  condition. 

—J.  G.  W. 


XXI.-PH0T03BAPHIU   MATERIALS   AND 
PROCESSES. 

PATENTS. 

Impr  11  Emulsions  fox  V  iphic  Pur- 

W.   11.   Prcstwicb,  Tottenham  1   .",.',17. 

1  1,  1898. 

Tin*  im  e  itii  u  sensitive    silv.  r  for 

ng  glass,    1  or  photographic 

the  in  se  of  negatives,  previ  r ,t i n >r 

solarisation    and    halation;  in   the   case   ol    trans |  in 

imparting  a  ground-glass  effect ;  and  in  the  ci f  prints  on 

pap.  iss,  producing  a  malt  surface      rbesi  results 

are  obtained  by  using,  in  conjunction  with  gelatin,  0  pro- 
portion of  an  amylaceous  substance  Buch  a*  starch,  arrow- 
root, corn  or  riee  Hour,  say  :\  parts  of  gelatin  to  one  of 
Btarch.-  E  G.  P.  T. 


Improvements  in  Processes  of  Making  Transparent 
Photographs  on  Glass.  C.  A.  Allison,  London.  From 
F.  B.  Forster  and  G.  G.  Rockwood,  both  ol  New  York, 
1    S.A.     Eng.  Pat.  GS  U,  March  28,  II 

Tin.  process  consists  in  printing  the  positive  image  in  a 
metallic  oxide  from  the  negative  upon  a  m ed  ■  !  ha* 
been  surfaced  with  a  mixture  of  the  materials  constituting 
the  sensitive  Sim  and  said  metallic  oxide;  then  transferring 
said  print  to,  and  developing  it  upon,  a  temporary  su|  port  : 
then  transferring  the  print  and  render!  ible,  upon 

the  surface  of  u   transparent  glass  plate  ;  then  coating  the 
prim  with  a   vitreous   Bux    which   fuses   at   a   temperature 
between  600    and  700    1'  ;  and  lastly,  subjecting  the   e 
plate  bearing  the   print    and    its    flux,   to   a  degree  of  heal 
sufficient  to  fuse  the  flux. — E.  G.  1'.   I'. 


An   Improved   Method  of  Preparing   Pigment  Paper   fir 
Photographic    Printing.     W.  White,  Paddington.     Eng. 

Pat.  824,  January  13,  1894. 

By  this  method  the  usual  operations  of  the  carbon  or  pig- 
ment printing  process  may  be  performed  in  any  ordinary 
apartment  and  in  ordinary  daylight.  A  paper  or  other 
flexible  material  is  selected,  for  supporting  the  pigment  a  d 
gelatin  compound,  which  is  opaque  or  suitably  coloured, 
so  as  to  transmit  only  non-actinic  light.  The  supporting 
tissue  is  coated  with  the  pigment  compound  and  dried. 
The  sensitising  is  performed  in  the  usual  way,  and  when 
sufficiently  flaccid,  the  paper  is  taken  oat  and  It  I  on  a 
sheet  of  zinc,  or  other  smooth  and  opaque  material,  the 
excess  of  solution  being  removed  by  a  squeegee  :  the  whole, 
is  then  placed  aside  in  a  current  of  air  to  dr\ . 

— E.  G.  P.  T. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

A  New  Method  of  Estimating   Yellow   (Ordinary)    Pho*- 
phorus.     Julius  Toth.     Chem.  Zeit.  17,  1  J  I  1 

See  under  XXIII.,  page  4J0. 


PATENT. 

An  Improced  Igniting  Composition  for   Matches.     .1.   M. 

Meissner,   Vienna,   Austria.     Eng.  Pat.  077."..  M   r 

isy:i. 
This  invention  essentia  n  employing  aluminium 

as  an  ingredient  of  igniting  composition  for  matches,     rhe 
composition  consists  of  a  suitable  adhes 
potassium  chlorate,  potassium,  barium,  01  utrates, 

and    finely    pulverised    aluminium;    with    or   without    the 
addition  of  iron  filings  or  granular  aluminium. — W'.  M. 


- 
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XXIIL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

1    Veto    Thermometer  for  High   Temperatures.     E.  C.  C 
Baly  and  J.  C.  Chorley.     Ber.  27,  470—471. 

The  appearance  of  this  instrument  is  precisely  that  of  an 
ordinary  mercurial  thermometer,  but  instead  of  mercury  it 
lins   the   liquid  sodium-p  itassium  alloy.     The   boiling 
y  is  about  7l'0"  C,  whilst  its  freezing  point 
is  —  8°  C,  and  hence  the  thermometer    charged   with   it 
.-  .    the   wide  range  of  -  S:  C.  to  650    C.      For  the 
of    convenience,   however,  the    graduation    only  com- 
mences   at    200°,   so   that   the   ordinary    dimensions   of  a 
mercurial    thermometer    are  not    materially    exceeded.     To 
this  end  the  tube  has  a  bulbous   expansion  blown   upon   it. 
I    distance   of  about    12  cm.    above  the  bulb    forming 
the  alloy  reservoir.      The   glass    is  of  the   most    infusible 
quality  '("  Resistenz  Glas  "),   capable  of  withstanding  a 
red   heat.     The   space  above  the  alloy  is  611ed  with   pure 
nitrogen  under  a   pressure   such  that  when  the  reservoir  is 
red  hot,  and  thus  somewhat  soft,  the  interior  pressure  will 
be  about  equal  to  the  external  atmospheric  pressure.     Thus, 
alteration  in  the  form  of  the  reservoir  is  avoided. 

The  thermometer  is  not  graduated  until  it  has  withstood 
successfully  the  application  of  a  red  heat  for  30  hours. 
The  fixed  points,  for  the  higher  graduation,  are  established 
by  immersing  the  instrument  in  the  vapours  of  boiling 
sulphur  and  other  substances.  Only  the  reservoir  and 
9  cm.  of  the  tube  are  heated,  since  the  coefficient  of  expan- 
sion of  the  alloy  increases  with  the  temperatures.  In  this 
way  the  error  of  the  unprotected  thread  is  compensated. 
Thus,  then,  in  using  the  thermometer,  not  more  than  9  cm. 
of  the  tube  should  be  exposed  to  the  heat,  and  special  care 
should  be  taken  that  the  bulbous  expansion,  already  referred 
to,  is  not  heated. — YV.  S. 


Simple   Extraction   Apparatus.      W.  Biittner.      Zeits.  ang. 

Chein.  1893,  634—635. 
The  author  describes  an  extraction  apparatus  which  can  he 
made  in  the  laboratory,  and  which  possesses  the 
additional  advantage  that  only  one  cork  is  required.  The 
apparatus  is  represented  in  the  accompanying  figure.  The 
outer  tube  consists  of  an  ordinary  rather  thick-walled  test 
tube,  150—160  mm.  long,  and  30 — 35  mm.  wide,  contracted 
slightly  about  60 — 70  mm.  from  the  bottom.  In  the  upper 
part  is  placed  a  somewhat  narrower  te^t  tube,  and  into  this 
dips  a  siphon,  as  shown  in  Fig   1.     The  siphon  is   made  by 


Fig.  1. 


Fig.  2. 


Fig.  3. 


The  substance  to  be  extracted  is  placed  in  a  cartridge  of 
filter-paper,  which  fits  loo.'.ely  iuto  the  inner  tube.  The 
extract  is  obtained  in  the  lower  part  of  the  wide  tube,  in 
which  it  may  be  evaporated  to  dryness  and  weighed. — J.  S. 


A  Colorimeter  ivith  Lummer- Broclhun  Prism  System. 
II.  Kriiss.     Zeits.  f.  anorg.  Chem.  5,  1893. 

In  colorimetric  investigations  generally,  the  object  is  to 
determine  as  accurately  as  possible  the  point  when  two 
solutions,  &c,  being  compared,  are  equal  in  point  of  colour 
and  brightness.  In  practice,  the  soluiions  contained  in 
cylinders,  &c.  are  viewed  simultaneously,  side  by  side,  by 
transmitted  light,  in  the  field  of  a  lens  or  telescope.  The 
delicacy  of  the  method  depends  largely  on  the  degree  of 
proximity  of  the  two  areas  to  be  compared,  and  is  greatest 
when  the  boundary  between  them  is  a  "  mathematical  "  line. 
The  contrivance  chiefly  used   for   this   purpose   (Fig.    1), 

Fig.  1. 


consisting  of  two  reflecting  prisms  p1  and  p-  and  an  eye- 
Uns  1.,  suitably  placed  above  the  cylinders,  has  been 
generally  found  somewhat  unsatisfactory,  owing  to  the  tact 
that  the  line  of  demarcation  (0  between  the  two  halves  ot 
the  field  has  an  appreciable  width,  thus  impairing  the 
accuracy  of  the  results.  This  difficulty  may  be  overcome 
by  employing  the  modified  prism   system  (Fig.  2)  devised 

Fig.  2. 


•drawing  out   a  piece  of  glass  tubing  before  the  blow-pipe 
until  its  bore  i-  about  1*5 — 2  mm.,  and   then  bending  it  as 
shown  in  Fig.  2,  or  preferably  as  in  Fig.  3,  which   allows  of 
tion  into  the  inner  test  tube. 


by  Lummer  and  Brodhun  for  photometric  purposes.  It 
consists  of  two  prisms,  an  ordinary  total  reflecting  prism  B, 
and  a  spherically- faced  prism  A,  of  which  only  the  central 
portion  rs  is  ground  flat  and  placed  in  optical  contact  with 
B.  An  eye  placed  at  O,  receives  from  the  direction  L1  only 
the  direct  rays  passing  through  the  area  of  contact  rs ;  from 
the  direction  L"  only  the  rays  reflected  by  the  surfaces  e  r 
and  s  6,  and  will  therefore,  i'n  general,  perceive  a  sharply 
defined,  bright  or  dark,  elliptical  spot,  surrounded  by  a 
uniform  field.  When  the  direct  and  reflected  rays  are  of 
equal  intensity,  the  illumination  of  the  field  is  uniform  all 
over,  and  the  central  spot  completely  disappears.  The 
general  arrangement  of  the  apparatus  for  colorimetric 
purposes  is  indicated  in  Figs.  3  and  4.  Two  subsidiary 
prisms,  p1  and  p",  are  employed,  which  reflect  the  light 
from  the  cylinders,  C  and  C",  containing  the  liquids  to  be 
compared,  into  the  component  parts  of  the  main  prism, 
A,  B,  from  which  it  passes  into  the  eye-piece  L. 
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erning  the  delicacy  of  the  new  colorimeter,  it  appears 
r  photometric  purposes,  the  Lnmmer-Brodhun  prism 

boat  three  times  as  sensitive  us  the  ordinary 
arrangement,  in  which  the  central  line  of  the  field  is  not 
eliminated.— H.  T.  P. 


V  VI  EXT. 

Improvements  in  the  Method  of  and  Apparatus  for  Deter- 
mining the  Density  of  Gast ».  ( '•.  Freres  and  M.  Meslans, 
both  of  .Paris,  Prance.     Eng.  Pat  70,  January  I,  1894. 

See  under  I.,  page  378. 

(Also  this  Journal,  1894,  64.) 


INORGANIC  CHEMISTRY.- QUALITATIVE. 

Paranitrophenol  Sodium  as  Acid  Indicator  in  Testing 
Boiler  Feed  Water  for  the  Presence  of  Magnesium 
Chloride.  A.  Goldberg.  12.  Ber.  d.  natunv.  Gesellsch.  z. 
Chemnil 

mi>ts  on  the  large  scale  having  proved  the  useful- 

this  indicator  in  checking  the  efficiency  of  the  water 

purification    process  by   means   of  caustic  soda,  the  author 

made  some  trials  on  a  small  scale  with  a  view  of  ascertaining 

the  applicability  of  this   method  to  the  preliminary  testing 


of  boiler  feed  !  out 

whether  the  wati  i  in  acid  reaction  when 

beated  in  the  boiler ler  pi  cssure. 

A    tube  made  ol   :■■  !   block, 

and  anothci   "i   ooppi  ith  a  gun-metal  screw-cap, 

were  used  in  tin  Brsl  provi  d 

ill!'-,  a  solution  of  the  being 

deeolori  ed   al    a    temperatu i    from    ISO     to   160    <  . 

After  i.  pi  at.  d  use,  howevi  qui  nt  formation  of  a 

ctive  layer  of  oxide),  solutions  ol  :  ir  l  to 

50,000   and    'l  :  100, n  IE I    intact    ai     165     I        The 

in    the   water  of   YTr-t--  and    even  i   n   of 

magnesium  chloride  caused  complete  decolonsation. 
results    obtained     with    the 
\     1:50,000   or    1:100,000  p-nitn  solution 

remained  unaffected  after  the  additi 

i  id  heating 

■  C.     The   hydrochloric  acid  which    maj   have   b 
formed   bj    dissociation,  appears  to   '  bined   on 

cooling.     No  change  of  the  colour  was  observed  after  the 
addition  to  the  water  (with  or  without  MgCI  |  of  various 
'  il    soluble    reducing   agents    and    of    nitrates.      The 
simultaneous  preset  some  orgat  has 

sugar,  glue,  &c,  however,  caused  a  reduction,  which 
took    place  in  the  pare  solution  of  the  indicator  after  the 
introduction  of  metallic  ziuc,  iron,  or  powdi  red  Bpathic  iron 
ore. 

It  may  be  concluded  from  these  results  that  the  iron-t 
method  is  a  reliable  means  of  testing  boiler  feed-water  with 
the  indicator;  that  tin-  changes  the  p-nitrophenol  sodium 
might  suffer  in  the  boiler  itself  by  secondary  reactions,  are 
insignificant ;  and  ultimately,  that  watercausii 
of  the  indicator  in  the  copper  tube  maybe  1  to 

possess  a  pronounced  tendency  to  become  acid. — T".  M. 


INOJRGA  NIC   (  II  EM  IS  TRY.— 
QUANTITATIVE. 

Preparation   of   Pure    Potassium   lodate  for    Volumei 
Analysis.     M.  Groger.     Zeits.ang.Chem.  1894,1,13. 

The  salt   can  be  conveniently   prepared  bj    dissolving  40 

grms.  of  pure  potassium  permanganate  in  hot  water,  adding 
•JO  grms.  of  i  in  a  little  water,  and 

ing    the   mixture  on  a  boiling  water-bath  fur  20 — SO 
minutes,  then  dropping  in   alcohol    until  the  red  colour  due 
to  excess  of  permanganate  is  discharged,  and  filtering 
product.     The  reaction   which  occurs   is  represented  by  the 
equation — 

KI  +  K.MnJ),  +  II;G  =  KIO,  +  2KOH  +  2MnO. 

The  filtrate,  alkaline  with  caustic  potash,  is  treated  with 
acetic  acid  until  it  has  a  perceptibly  acid  reaction  ;  it  is  then 
concentrated  to  about  50  cc.  and  all  tool.     The 

mother-liquor  is  poured  off  the  granular  crystals  of 
potassium  iodate  which  have  formed,  and  the  salt  is  then 
repeatedly  washed  with  strong  alcohol  and  allowed  to  drv. 
The  acidification  of  the  filtrate  from  the  oxidised  liquid  is 
atial,  since,  unless  this  precaution  be  observed,  six  or 
seven  crystallisations  are  necessary  to  free  the  iodate  from 
caustic  potash,  which  adheres  obstinately  to  it.  The  product 
is  thereby  reduced  to  40 — 50  per  cent,  of  the  theoreti 
amount,  whereas  when  acetic  acid  has  been  used  90—95 
per  cent,  of  the  calculated  quantity  of  potassium  iodate  is 
obtained.  Free  alkali  cannot  be  removed  by  washing  with 
alcohol,  as  some  potassium  carbonate  is  always  formed  by 
contact  with  the  air,  and,  being  insoluble  in  alcohol,  remains 
with  the  iodate.  Potassium  acetate,  on  the  other  hand,  is 
readily  removed  by  treatment  with  alcohol.  The  potassium 
iodate  prepared  in  this  manner  is  perfectly  pure,  has  a 
neutral  reaction,  and  remains  colourless  when  acidified  with 
dilute  sulphuric  acid  and  allowed  to  stand.  It  can  be  used 
for  standardising  thiosulphate  and  acids  in  the  manner 
described  by  the  author  (Zeits.  ang.  Chem.  1890,  St 

—13   B. 

"  The  quantities  given  ir.  the  article  qu  :  dare  ten  times  those  that 
should  '•  at  bavin;  occurred. 
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■m  Thiosulphalefir  Toiometry.     C.   Meineke.     Chem. 

'/.  it.  18,  38—34. 

.  urn  thiosulphate  forms  a   convenient    means  of 
lardising   io  -     itions    and    titrating    iodine;  but 

although  the  salt  is  easily  obtained  sufficiently  free  from 
saline  impurities,  it  generally   contains  ti  slight    ■ 

:.  probabl}   enclosed  in  the  crystals  as  mother-liquor; 

that  the  quantity  of  actual  Na2SjO  .  5HaO,  present  is 
only  96 — 99  per  cent.  It  can  be  entirely  dehydrated  in 
on  mi  nver  sulphuric  acid  (N.i  s<  i  I'm  99-95  per 
cent.)  ;  but  the  product  is  extrem  :ly  hygroscopic,  so  that  it 
cannot  be  kept  inordinary  sto  ottles  without  alteration. 

Drying  the  1  crystals  by  pressure  in  blotting-paper 

do<  5  notremove  adherent  moisture  as  thoroughly  as  rubbing  in 
a  mortar  w  ith  strong  alcohol,  sucking  off  the  liquor,  washing 
with  absolute  alcohol  or  ether,  and  drying  iu  filter-paper  ; 
the  product  thus  obtained  from  a  pure  salt  free  from 
sulphate  may  be  kept  for  years  without  alteration  ;  thus  a 
sample  containing,  iu  l^SS,  99-90 — 99-91  per  cent,  of 
NajSjOj,  OH.t. I,  gave,  in   If 91,  99-94   per  cent.;  in   1892, 

93  per  cent.;  and  in  JS93,  99-92—99-94  per  cent. 
Precipitation  of  a  concentrated  aqueous  solution  with 
alcohol  gives  crystals  enclosing  mother-liquor,  so  that  ouly 
about  99  per  cent,  of  true  pentahydrated  salt  is  present. 

-  C.  B.  A.  \V. 


The  Estimation  of  Iodine  in   the  Presence  of  Bromine  and 
Chlorine.     M.  Groeger.     Zeits.  f.  ang.  Chem.  1S94,  52. 

Alkaline  iodides,  in  a  neutral  or  alkaline  solution,  arc 
completely  oxidised  into  iodates  by  the  action  of  potassium 
permanganate,  whilst  bromides  or  chlorides  suffer  no  altera- 
tion under  these  conditions.  lieinise  proposed  to  utilise 
this  reaction  for  the  estimation  of  iodine  in  the  presence  of 
bromine  and  chlorine,  by  titration  with  permanganate. 
according  to  the  equation — 

KI  +   K2Mn„Os  =  K103  +  K.,0  +  2MnO., 

MacCulloch  showed  this  method  to  be  deficient,  owing  to 
the  precipitate  of  potassium  manganite,  formed  during  this 
process,  and  containing  less  oxygen  than  that  required  for 
manganic  peroxide.  The  author  proposes  to  estimate  the 
amount  of  iodic  acid  formed  by  this  oxidation  iodometrically. 
For  this  purpose,  the  substance  to  be  analysed  is  weighed, 
dissolved,  and  diluted  to  a  definite  volume  with  water.  An 
aliquot  part  of  this  solution,  containing  at  most  50  mgrms. 
of  iodine,  is  heated  on  the  water-bath  in  a  flask,  excess  of 
permanganate  solution  (1  :  25)  added,  and  this  excess,  after 
prolonging  the  heating  for  some  minutes,  at  the  end  of 
which  the  strong  red  coloration  of  the  liquid  should  have 
been  maintained,  is  then  removed,  by  the  addition  of  a  few 
drops  of  alcohol.  After  the  subsidence  of  the  precipitate 
formed  in  the  liquid,  the  latter  is  filtered  and  the  residue  on 
the  filter  well  washed.  All  the  iodine  is  now  contained  in 
the  filtrate  in  the  form  of  potassium  iodate.  After  cooling, 
0'5  grm.  of  potassium  iodide  is  added,  and  the  solution  is 
acidulated  with  hydrochloric  acid.  Iodine  separates  out 
according  to  the  equation — 

KIO,  +  5KI  +  6HC1  =  6KC1  +  3H20  +  I6 

and  is  then  estimated  by  means  of  1/10  N-thiosulphate, 
using  starch  solution  as  an  indicator.  1  cc.  of  the  thiosul- 
phate represents  2- 109  mgrms.  of  I  contained  in  the  titrated 
solution.  The  trustworthiness  of  the  method  was  demon- 
strated by  applying  it  to  solutions  which  had  been 
beforehand  standardised  gravimetrically.  Presence  of 
ammonia  vitiates  the  results  owing  to  the  format]  in  of 
nitrites  during  the  process  of  oxidation.  In  this  case  it  is 
necessary  to  expel  the  ammonia  before  oxidising  by  boiling 
the  solutions  with  a  small  excess  of  caustic  potash.  Too 
great  an  excess  of  caustic  alkali  should  be  avoided  as  pre- 
venting the  complete  reduction  of  the  permanganate.  The 
method  may  also  be  employed  for  the  assay  of  commercial 
iodine,  which  frequently  contains  chlorine,  bromine,  and 
cyanogen. — C.  O.  W. 


Valuation  of  Fuels.     F.Fischer.     Zeits.  ang.  Chem.   1893, 
677—679. 

The  author  points  out  that  it  is  only  in  cases  where  coal  or 
coke  is  used  i"r  reducing  or  smelting  purposes  that  the 
i  stimation  of  the  total  sulphur  is  important.  In  other  cast  - 
;:  is  sufficient,  and  better,  to  determine  the  amount  of 
sulphur  which  is  converted  into  sulphurous  or  sulphuric 
■  •a  combustion.  For  this  purpose  he  recommends  the- 
apparatus  shown  iu  the  figures. 


A  weighed  quantity  of  coal  or  coke  (0-5 — 1'Ogrm., 
according  to  the  amount  of  sulphur  contained  in  it)  is  placed 
in  the  combustion  tube  in  the  platinum  boat  p  and  ignited 
in  a  current  of  oxygen  introduced  at  o.  The  other  end  of 
the  tube  a  is  packed  with  asbestos  or  pumice  stone,  which 
is  kept  at  a  red  heat  during  the  operation.  The  system  of 
bulbs  contains  10 — 20  cc.  of  a  pure  solution  of  peroxide 
of  hydrogen,  which  serves  to  oxidise  the  sulphurous  to  sul- 
phuric acid.  After  the  combustion  is  at  an  end,  the 
contents  of  the  bulbs  are  transferred  to  a  beaker  and 
titrated  with  deci-normal  potash  solution.  The  second 
figure  shows  another  system  of  bulbs,  in  which  the  drawn- 
out  end  of  the  combustion  tube  dips  into  the  peroxide  of 
hydrogen.  By  weighing  the  platinum  boat  afterwards,  the 
amount  of  ash  contained  iu  the  coal  may  be  determined. 

The  author  also  points  out  that  many  thermo  chemical 
calculations  may  be  much  simplified  by  making  use  of  the 
number  22-3  (the  volume  in  litres  at  standard  temperature 
and  pressure  occupied  by  a  gramme-molecule  of  gases  and 
vapours).  Reference  is  also  made  to  one  of  Niehl's  high- 
temperature  thermometers,  which  enables  temperatures  to 
be  measured  up  to  560'  C. — J.  S. 


A    New     Method    of    Estimating      Yellow      (Ordinary) 
Phosphorus.     Julius  Toth.     Chem.  Zeit.  17,  1244. 

The  method  is  intended  fcr  the  purpose  of  ascertaining  the 
quantity  of  phosphorus  in  mixtures  containing  also  phos- 
phoric acid,  and  consists  in  the  extraction  with  carbon 
bisulphide,  precipitation  of  the  phosphorus  in  soluti  m  by- 
means  of  silver  nitrate,  oxiiation  of  the  silver  phosphide 
formed  with  dilute  nitric  acid,  and  precipitation  of  the 
phosphoric  acid  in  the  usual  manner. — F.  M. 


Volumetric  Estimation  of  Lead  in  Tin  Solutions  or 
Platings.  P.  Bayrac.  'jouru.  Pharin.  Chim.  1893,  5, 
Ser.  28,  500. 

A  standard  solution  of  di-sodium  phosphate  is  employed 
in  this  method.  Lead  phosphate  being  soluble  in  mineral 
iii-nls.  sodium  acetate  is  added  to  the  solution  to  be  tested,  to 
counteract  this  effect.  An  excess  of  di-sodium  phosphate  is 
added,  which  is  titrated  back  with  a  standard  solution  of 
lead  nitrate,  potassium  iodide  being  used  as  an  indicator. 
The  reaction  taking  place  in  the  process  is  expressed  by  the 
following  equation:  — 

2P04Xa2H  +  3Pb(N03)s  =  Pb3(P04).,  + 4NaN03  +  2N03H 

— F.  M. 
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!     S   iple  Mi  I h"il  fur    Determining    Foreign    M 
Commercial  Copper.      \V.    rjampe,      Chem.   Zeit.   17, 
1691. 

lowing  method  will  be  found  much  quicker  than  that 

i    .1    by    the    author.      23    gnus,  of  the 

copper  are  pluced  m  a  la  of  water, 

of  pure  concentrated  sulphuric  acid,  and  i"> — 46  ce. 

nitric  in  r  1,810.    The  solution   proceeds  rapid!; 

ami  quietly  on  heal  being  applied,  and  when  all  the  copper 

i-  dissolved,  about  dn  added,  to 

ition  on  cooling,      ["he  Bolutior  is  clear 

when   lead,  antimony,  or  bismuth   :irr  present;  in 

such  oases  the  solution  must  be  filtered,  and  the  precipitate 

separate!;  anal}  scd.     ["he  clear  solution  i-  heated  to  40   < '  . 

and  ■  brisk  stream  of  sulphurous  acid  is  passed  through  it, 

which   quiokly    reduces   the   Bmall    excess   of    niti 

present :  this  stream  should  be  continued  nntil  the  solution 

smells  strongly,  when,  if  silver  be  present,  turbidity  will 

owing  i"  a  partial  precipitation  of   metallic  silvir, 

which  may  be  disregarded  when  no  "  wet "  silver  determi- 

is  i"  be  made;  oril  maj  be  rendered  complete  by 

adding  a  few  drop*  of  1IC1  and  setting  aside  for  24  hours 

in  :i  1-litre  tlask.     The  mixture  of  Ag  and   \g('l  is  then 

I  on  a  Bmall  filter,  which  is  treated  with  hot  faming 

nitric   acid,  and  the  Bilver  is  subsequently  determined  as 

chloride  in  the  usual  way.    Such  determinations  have  been 

found  to  agree  verj  well  with  the  results  of  dry  methods. 

The  solution  containing  suspended  particles  of  metallic 
silver,  or  tlic  filtrate  from  the  lust  operation,  as  tli"  case  may 
be,  is  now  treated,  while  cold,  with  chemically  pure  sulpho- 
oyanide  of  copper,  while  a  stream  ofSOjis  again  passed 
through  it.  The  Bulphocyanide  must  not,  however,  be  in 
indeed  it  is  better  to  leave  a  little  copper  in  solution 
since  it  does  not  interfere  with  the  subsequent  operations. 
A  solution  of  known  strength  is  therefore  used,  .">00  CO.  of 
which  will  precipitate  '_'.'>  gnus,  copper,  and  this  is  added 
by  degrees,  so  .i-  to  leave  a  very  little  copper  in  solution. 
The  gas-leading  tube  is  then  withdrawn,  water  is  added 
until  the  tlask  i-  tilled  up  to  the  mark,  and  the  whole  is 
well  mixed  and  left  to  rest  for  a  time,  when  it  is  filtered 
through  a  dry  tiller  into  a  dry  beaker.  From  the  filtrate,  a 
known  volume,  say  1,800  em.,  is  taken,  the  Si  I.,  is  driven  off, 
and  sulphuretted  hydrogen  is  passed  with  the  usual  pre- 
cautions so  as  to  precipitate  the  metals  of  the  arsenic  group, 
which,  when  present,  may  he  separated  and  separately 
determined  by  the  ordinary  methods.  The  same  may  be 
said  of  the  following  precipitate  of  nickel,  iron.  &c,  by 
means  of  sulphide  of  ammonium. 

In  calculating  the  analysis,  the  volume  of  the  copper sulpho- 
cyanide  precipitate  must  be  takeu  into  account.  When  the 
copper  present  amounts  to  25  grins,  it  occupies  a  space  of 
.in.  leaving  1984-017  cm.  for  the  true  volume  of 
solution  in  the  2-litre  Bask.  Details  are  given  of  tbe 
method  of  calculation  and  of  comparative  tests,  giving  very 
isults,  and  the  author  states  that  analyses  formerly 
occupying  five  or  six  weeks  can  now  be  performed  in  about 
eight  days. — I.  H.  C. 

1'he  Reliability  of  tin-  Principal  Methods  of  Determining 

Total  Carbon  in  Iron.     Gottig.     Abhandl.  d.  Vereins.  z. 

Befor.l.  d.  Gewerbefleisses,  1893,  8,  321. 

mthor  arrives  at  the  following  conclusion-    -- 

I. — The  direct  estimation  of  carbon  by  combustion  of  the 
iron  in  a  current  of  oxygen  K  in  no  case,  to  be  recom- 
mend, d.  The  method  nearly  always  yields  low  results, 
■wing  to  the  difficulty  experienced  in  recognising 
when  the  process  is  completed;  and  partly  because  the 
oxide  of  iron  formed  occludes  particles  of  carbon,  which  thus 
escape  combustion. 

II- — The  wet  combustion  process — with  chromic  and 
sulphuric  acids  — may  be  directly  applied  (i.e..  without 
previous  separation  of  the  carbon)  in  every  instance. 
There  is,  however,  a  possibility  of  small  quantities  of 
hydrocarbons  being  formed,  especially  when  the  sulphuric 
acid  employed  is  dilute.  It  is  advisable,  therefore,  to  use  a 
good  excess  of  chromic  acid  (12 — 15  times  the  weight  of 
the  iron),  and  to  include  a  tube  of  giowing  copper  oxide 
and  a  drying  apparatus  before  the  absorption  bulbs.  This 
illy   necessary   in   the   case   of  samples  containing 


i  I  is  advan- 

irona 

i  Spii  gi  '■■  isen,fei  rums  .  the 

autho  DS    all    dry  I     the 

■  mii    when   previously    separated    from   iron,   is 
■  ilingiy  difficult  to  burn.     In  the  case  of  samples  only 
available  in  the  shapi  i  grains  or  la        pieces,  it  is 

will  to  dissolve  out  the  iron  prior  to  combustion.  For  this 
purpose  Weyl's  electrolytic  process  is  generally  suitable,  the 
electrode  being  surrounded  l.y  fine  platinum  wire  fauzi  in 
order  to  prevent  loss  of  carbon.     Foi  ';  on  of  total 

carbon  iii  it  rom  graphite,  the  chromic  acid  method 

is  He-  nt  when  only  single  deti 

;  but  when  a  series  of  samples  are   to  I"-  analysed, 
Wohler'a   chlorine    process    is   preferable.     A    numbei 
samples    (8     10)    may    be    simultaneously    treated    with 
I    chlorine,  the  residues  being  afterwards   burnt  in  a  Btream 

I    of  oxygen. 

III.      In   methods   involving  the  solution   of  the  iron  in 

I  copper  sulphate,  .V'  •.,  tin-re  i-  no  need  to  separate  the 
precipitated  copper  from  the  carbon,  if  the  latter  is  to  be 
burnt  in  the  wet  way.     Otherwise  this  must  i  the 

same  rea-on  as  under  I. 

A-  regards  the  estimation  of  graphite  in  iron  and  steel, 
the  author  makes  tie-  following  observations  : — 

1.  Thorough  boiling  of  the  material  with  nitric  or  hydro- 
chloric  acid,  rend  quent  washing  of  the  residue  with 
potash,  alcohol,  and  ether  unnecessary,  and  give-  better 
results  than  when  tbe  boiling  is  omitted  ami  washing 
resorted  to. 

2.  Compared  with  hydrochloric  acid,  the  use  of  nitric  acid 
easily  leads  to  low  results. 

3.  Nitric  acid  is  to  be  preferred  to  hydrochloric  acid, 
because  by  its  means  a  residue  free  from  combined  carbon 
is  more  readily  obtained  — II.  T.  1'. 


Determination  of  Curium  in  Iran  and  Steel.     W.  Hcmpel. 
Zeits.  ang.  Chem.  18rj4, 1,  22— 24. 

The  method  of  determining  carbon  in  iron  by  solution 
in  chromic  acid  mixture  is  imperfect,  from  the  fact  that 
hydrocarbons  are  evolved.  This  defect  can  be  removed  by 
the  addition  of  mercury.  0\a  grin,  of  the  iron  i-  treated 
with  2*3  grms.  of  mercury  and  a  mixture  of  chromic  acid, 
sulphuric  acid,  and  water  in  a  partial  vacuum,  and  the 
atmosphere  thus  obtained,  consisting  of  air,  oxygen,  and 
C02,  is  drawn  over  into  a  gas-analysis  apparatus,  and  the 
COj  determined.     The  apparatus  used  is  shown  in  the  figure. 
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A  is  a  measuring  tnbe  of  a  capacity  of  150  cc.  for  the 

B  is  a  correction  tube 
to   save   calculati  ns    for    i  of   temperature   and 

meter  connected  by  one  limb  with 
I    r  with  the  correction  tube. 
The  1  ection  tul  sed  in  a  common 

water  A  round  bottomed  Husk  at  the  right  of  the 

ition  of  the  iron;  it  is  provided 
with  a  condenser  and  '•  funnel.     The  following 

:_(1.)  Chromic  Acid  Solution. — Com- 
I  in  bottles  luted  with 
paraffin  wax.  pai  which  may  obtain  access  to  the 

interior  of  the   I  in  error.     The  acid  should 

pared  by  dissolving  300  grms.  of  potassium 
bichromate  in  500  ce.  of  wat,  r  and  4:20  cc.  of  strong  sul- 
phuric acid.  When  solution  is  complete  the  mixture  is 
.  d  to  stand  for  12  hours,  the  clear  solution  is  poured  off, 
from  the  potassium  bisulpbate,  which  crystallises  out,  and 
this  salt  is  washed- with  L0— 12  cc.  of  water.  The  solutiou 
is  wanned  *     -  I      and  treated  with  150  cc.  of  strong 

sulphuric  acid  a:  at  water  to  redissolve  any  chromic 

acid  that  mav  separate.  The  solution  is  concentrated  until 
a  crystalline"  crust  forms  on  the  surface,  and  is  then  set 
aside  for  12  hours,  after  which  the  chromic  acid  which 
separates  is  collecte  1  on  a  platinum  filtering-cone  by  the  aid, 
of  the  pump.  Two  further  crops  of  crystals  may  be 
obtained  on  again  concentrating.  The  temperature  of  con- 
centration should  be  moderate  lest  the  chromic  acid  he- 
attacked  by  the  sulphuric  acid.  100  grms.  of  the  chromic 
acid  thus  prepared  are  dissolved  in  300  grms.  of  water  and 
30  grms.  of  sulphuric  acid  of  sp.  gr.  1 -?04,  the  resulting 
solution  having  a  specific  gravity  of  1*2,  which  should  not 
he  exceeded,  as  !  rwise  too  much  oxygen  will  be  given  off 
during  the  solution  of  the  - 

(2.)  Sulphuric  Arid.— This  should  have  a  specific  gravity 
of  1-704  at  16  C,  corresponding  with  a  content  of  78  per 
cent,  of  H2S04.  It  is  prepared  by  mixing  1,000  cc.  of  the 
strongest  sulphuric  acid  (not  necessarily  pure)  with  500  cc. 
of  water  and  10  grms.  of  chromic  acid.  The  mixture  is 
heated  for  an  hour  on  the  sand  bath.  The  burner  is  then 
removed  and  air  blown  through  the  liquid  for  five  minutes 
to  expel  any  C02  that  may  have  been  formed.  Seeing  that 
the  acid  is  somewhat  concentrated  by  the  heating  it  is 
diluted  with  water  to  the  right  specific  gravity.  The 
strength  should  be  exact  within  I — 2  per  cent. 

The  actual  analysis  is  carried  out  by  weighing  0-5  grm. 
of  iron  very  exactly  into  the  solution  flask,  adding  2'3  guns. 
of  mercury"  from  a  small  pipette,  exhausting  the  flask  by 
connecting  h  with  the  water  pump,  placing  30  cc.  of  the 
chromic  acid  solutiou  in  the  funnel  o,  and  allowing  it  to  run 
into  the  flask  by  cautiously  lifting  the  tube  m  from  the  seat 
into  which  it  is" ground  at  the  bottom  of  the  funnel.  The 
contents  of  the  flask  are  heated  to  boiling  point  by  a  small 
flame,  and  120  cc.  of  the  sulphuric  acid  prepared  as 
described  above  allowed  to  run  in  through  the  funnel,  and 
the  boiling  continued  for  30  minutes.  Connection  with  the 
gas  burette  is  made  when  sufficient  CO.,  has  been  evolved 
to  prevent  any  risk  of  mercury  being  sucked  back  into  the 
solution  flask.'  This  is  usually  the  case  after  the  addition 
of  the  sulphuric  acid.  At  first  only  CO.,  is  given  off,  but 
as  the  temperature  ri-i  -  oxygl  n  is  also  evolved.  When  the 
reaction  is  complete  the  burner  is  removed,  the  funnel  filled 
with  distilled  water,  and  allowed  to  run  gently  into  the  flask, 
until  the  whole  of  the  gas  has  been  driven  over  into  the 
burette.  Should  there  not  be  enough  gas  to  reach  to  the 
graduated  portion  of  the  burette  air  is  admitted  until  the 
level  of  the  mercurj  has  fallen  to  the  proper  point.  The 
determination  of  the  CO,  is  then  proceeded  with  in  the  usual 
way.— B.  13.  

The    Determination    <-/'    Phosphorus   in    Coal   and    Cn/ie. 
J.   Lynchenheim,  Swedcland,  Pa.     Eng.  and   Mining  J., 

1894,*222. 
Ix  connection  with  the  manufacture   of   special  Bessemer 
j,j„     ,  t.  or    less  <if  phosphorus,  it 

was  found  thai  the  phosphorus  in  anthracite  varied  so 
greatly  that  it  was  necessary  to  sample  and  analyse  each 
truckload.     This,  [of  course," in   addition   to  routine   work, 


involved  a  considerable  amount  of  extra  trouble,  and  some 
rim  nt-  were  made,  with  the  view  of  cutting  down  the 
time  and  labour  of  the  determination  to  a  minimum.  As 
there  seemed  to  be  no  question  that  all  the  phosphorus  is 
found  in  the  ash,  the  eld  method  of  fusing  5  gnu-,  of 
coal  with  40  grms.  of  sodium  carbonate,  and  40  grins,  of 
potassium  nitrate  was  not  tried.  It  involved  too  much 
attention  in  preventing  the  fused  mass  from  overflowing  the 
crucible.  The  author  concludes  :  "  I  had  been  under  the 
impression  that  fusion  of  the  ash  or  residue  was  necessary 
in  all  cases  ;  hut  wishing  to  ascertain  exactly  what  pro- 
portion was  dissolved  out  by  hydrochloric  acid,  and  what 
remained  in  the  residue,  I  died  the  experiment  of  treating 
the  ash  exactly  like  an  ore,  transferring  it  to  a  5-inch 
crucible;  adding  40  cc.  of  strong  HC1 ;  evaporating  to 
10  cc.  ;  then  adding  40  cc.  of  nitric  acid  (specific  gravity 
1-42)  and  evaporating  until  all  brown  fumes  had  passed  oil' 
and  the  solution  contained  about  20  or  25  cc.  The  nitric 
acid  solution  lias  a  strong  tendency  to  "  bump  ;  "  and  care 
must  he  taken  to  keep  the  contents  of  the  crucible  in 
motion.  The  results  showed  that  the  phosphorus  was 
almost  completely  soluble  in  hydrochloric  acid  and  only  a 
trace  remained  in  the  residue.  This,  then,  was  a  solution 
r-f  the  problem  by  which  results  could  easily  be  obtained  in 
from  an  hour  to  an  hour  and  a  half,  with  little  labour  and 
attention  on  the  part  of  the  operator.  It  is  just  as  satis- 
factory and  gives  just  as  concordant  results  as  the  longer 
method-. 

"In  all  this  work  we  have  been  using  a  very  simple 
arrangement,  by  which  the  combustion  of  the  carbon  was 
considerably  hastened.  In  fact,  it  was  found  much  more 
satisfactory  than  the  large  fusion  crucibles  we  had  pre- 
viously employed.  Its  comparative  cheapness  enabled  us 
to  run  six  analyses  at  a  time,  and  also  did  an  ay  with  the 
expensive  necessity  of  laying  in  a  supply  of  large  crucibles. 
It  consists  of  a  boat  2  inch  square  and  ^  inch  deep,  made 
from  0-002  platinum  foil.  Care  should  be  taken  in  makiug 
the  boats  that  the  corner  flaps  fit  tightly,  so  that  none  of 
the  ash  will  be  lost  by  getting  into  the  interstices.  A 
tripod,  Erdmanrc  chimney,  and  two  pieces  of  thin  platinum 
wire  complete  the  arrangement.  The  wires  should  be  so 
bent  as  to  be  about  ^-  inch  below  the  top>  of  the  chimney. 
The  heat  applied  for  the  first  five  minutes  should  be  a  low 
red,  in  order  that  none  of  the  coal  shall  be  lost  in  the 
escape  of  the  volatile  matter.  After  that  the  gas  should  be 
turned  on  full,  and  a  bright  red  heat  maintained.  It  is  not 
necessary  that  the  sample  should  be  ground  very  finely. 
By  constant  stirring  we  have  effected  the  combustion  of  the 
carbon  in  half  an  hour,  and  with  an  occasional  stirring  it 
should  never  take  more  than  an  hour." 


I  'aluation  of  Ground  Phosphatic  Slags.  E.  Wrampelmeyer. 
Landw.  Versuchsst.  1SU3,  43,  li-3. 

A  MICROSCOPICAL  examination  of  the  sample  reveals  the 
presence  of  natural  phosphates  through  the  light  colour  and 
the  rounded  outline  of  the  single  grains.  In  suspicious 
cases  the  loss  of  weight  on  ignition,  the  specific  gravity 
and  the  solubility  in  water  are  ascertained.  These  tests 
may  be  followed  by  the  determination  of  the  solubility  in 
citric  acid  according  to  Loges  and  Petermann. 

For  the  determination  of  the  specific  gravity  the  use  of 
a  small  strong  glass  vessel  of  from  8  to  10  cc.  capacity  is 
recommended.  This  is  filled  with  the  powder  by  gentle 
knocking  until  no  further  consolidation  takes  place.  The 
subsequent  operations  do  not  require  description. 

The  amount  of  soluble  matter  is  estimated  in  2  grms.  of 
substance,  previously  well  ignited  (but  not  fritted)  in  a 
platinum  dish,  by  the  loss  of  weight  brought  about  by 
repeated  boiling  with  water  and  washing  on  a  filter  until 
the  filtrate  no  longer  shows  an  alcaline  reaction  or  leaves  a 
stable  residue  on  evaporation. 

Logos'  method  of  estimating  the  phosphoric  acid  soluble 
in  citric  acid  is  best  carried  out  in  the  following  manner : — 
1  grm.  of  the  sample  is  digested  for  12  hours  at  a  tempera- 
ture of  from  50  to  70"  C.  with  150  cc.  of  a  5  per  cent, 
solution  of  citric  acid,  100  cc.  of  water  are  then  added  ;  the 
mixture  is  boiled  for  1  minute  and  after  cooling  made  up 
to  500  cc.     Of  the  filtered  solution  250  ce.  are  reduced  by 


THE  JOURNAL  OF  TIIE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


evaporation  I 

i  and   neutralised   with   immou 

'   '■■.     I  ID   of    -'.'.  CC 

magnesia   mixtui   .  third  of  tl  olumo  of 

in"  the  liquor  to  stand  for  .it 
If.  M. 


ORG  i\.v  i  in  MisriiY.—  QCM.i r.\i r>  /■;. 

of  Martina  Yellow,  and  Us 
D.  \  itali.     Boll,  chim 
-   v.ll.iw.  often  used  ns  n  fbod-colonriDg,  may  be 
detected  in  the  urine  by  the  following  methods:— 

e  urine,  slightly  acidified  bj  hydrochloric  acid,  is 
shaken  up  with  ether.  A  portion  of  the  ethereal  layer  is 
shaken  with  caustic  ]>>t;i~li  solution,  the  alkaline  solution 
then  acidified  with  hydrochloric  aoid  and  wanned,  Borne 
strands  of  white  wool,  free  from  fat  and  mordanted  with 
alum  solution,  are  now  placed  in  it.  The  wool  is  coloured 
yellow  in  the  presence  (>t  a-  little  as  ^^7  — '•>  grin,  of  the 
colour. 

■2  \  -.  tond  portion  iif  the  ethereal  solution  is  evaporated 
to  dryness,  a  drop  of  potassium  cyanide  solution  added  to 
the  residue,  when  a  red  coloration  is  obtained. 

oother    portion   ■  by,    evaporation  of  the 

ethereal  solution  is  mixed  with  potassium  bisulphate, heated 
to  redness  in  a  glass  tube,  and  the  residue  dissolved  in 
water.  A  paper  moistened  with  Griess's  n  agent  and  placed 
in  the  solution  is  coloured  a  beautiful  violet. 

1,    \   solution  of  Martins  yellow  or  urine  containing  it. 
gives  with  cohalt  chloride  and  a  little  caustic  potash,  a  fine 
pigment. 

With  stannous  chloride  and  a  trace  of  ammonia, 
Martins  yellow  gives  a  white  precipitate,  which  becomes 
rose-rol  by  subsequent  treatment  with  ammonia. 

l*or  the  recognition  of  Martins  yellow  in  the  stomach, 
intestines,  &C,  these  are  finely  cut  up,  acidified  slightly 
with  hydrochloric  acid,  Bnd  digested  for  some  hours  at 
with  absolute  alcohol.  The  liquid  is  filtered, 
•  .1  low  temperature,  made  alkaline  by  caustic 
potash,  filtered,  acidified  by  hydrochloric  acid,  and  shaken 
out  with  ether.  The  ethereal  solution  is  then  examined  as 
above. 

A  dog,  on  being  given  daily  doses  of  Martins  yellow, 
beginning  with  0*02  grm.  and  increasing  by  this  amount  each 
day,  passed  urine  containing  this  colouring  matter  on  the 
showed  poisoning  symptoms  on  the  eighth  day, 
and  died  on  the  fifteenth  day.  After  death,  the  colouring 
matter  was  found  in  the  abdominal  organs,  especially  the 
liver:  examination  showed  hemorrhagic  intestinal  inflamma- 
tion, and  venous  infiltration  of  brain  cuticle. 

Other  trials  on  a  human  subject  with  large  doses,  pro- 
duced yell.  -kin  and  unpleasant  sickly  feeling 
"  hieh  -  away  :  small  doses  over  an  extended  period 
produced  no  effect  whatever. 

The  results  obtained  confirm  Caaanenve's  observations. 
The  small  quantity  that  may  be  found  in  foods  is  shown 
by  these  experiments  to  be  quite  harmless. — \y.  pj.  H. 


The  Colour  Read  ion  of  Hydrazine  Sulphate  with  Lignin 
and  some  Aldehydes.  ¥..  Nickel.  (hem.  Zeit.  17 
1248. 

The  author  has  compared  the  reaction  of  the  most  simplv 
constituted  hydrazine  II_,X — XH.  with  that  of  phenyl 
hydrazine,  recently  described  by  him  (this  Journal,  1S93, 
869).  A  cold  solution  of  hydrazine  sulphate  applied  to 
wood  produces  a  distinct  bright  yellow-  coloration  varying 
in  intensity  with  different  species  of  timber.  By  the  action 
of  -'i>  pir  cent,  hydrochloric  acid,  the  fully  developed  yellow 
is  converted  into  an  orange,  the  intensity'of  which  gradually 
increas 

It  having  been  pointed  out  that  the  colour  reactions  of 
wood  with  phenols  and  the  corresponding  nitrogenous 
compounds  are  owing  t  j  its  aldehydic  nature,  the  study  of 
the  reactions  of  hydrazine  with  aldehydes  and  ketones  next 
suggested   itself.     Vanillin   and  cinnamic    aldehyde    have 


both  boon  hi  Id  responsib 

'■  he  1  ulphate  bo« 

additi il  proof  ol   th    falls  ij  of  the  c 

from  a  few   colou 

aanm  r.     II;  '  ilphatc 

solution  addi  d  to  an  aq 

of  vanillin    pi  i.ut    DO 

precipitate  is  formed  until  afti  1 
aoid.     E\  1 11  .1   continm  i  the  bydrochloi 

does   not,  as    in    tl,  v    into 

I,  p-hydrox;  n  1   salicylic 

aldehyde  behave  similarly,  the  last  d 
faint  yellow. — I'.  M. 


The  Distinction  of  Birch-  from  Pine-Tar.     E.  Hirschsohn. 
Pharm.  Zeits.  Russl.  1893,  32,  C57. 

A  co  i,    i'b  study  of  these  preparations,  either  one  or 

the  other  of  which  is  official  in  the  various  pharm 
has  resulted  in  the  following  facts:  — 

Birch-tar,  sp.  gr.  0-92e     0-945  at  20   1  .     H  hi  n 
with  water  (1 :  10)  an  almost  colorless  extract  is  obtained, 

p -sing   an    acid    reaction,  and    coloured   green    bj    the 

addition  .1  ferric  chloride.  .'1  cc.  of  the  extract  treated 
with  2  —  3  drops  of  aniline  and  l — 6  drops  of  hydrochloric 
acid,  give  a  yellowish  mixture.  One  volume  <'t  birch-tar 
mixed  with  20  vols,  of  petroleum  ether  and  filtered,  yields 
a  pale  brown  filtrate,  which  is  not  coloured  given  when 
shaken  with  an  equal  volume  of  Qftpp  ttion 

(1:1,( - 

fine-tar,   sp.  gr.    1-02 — 1-15   at  20    <'.     Th< 
extract  is  yellowish,  acid  in  reaction,  and  is  .    '  I  red  by 

ferric  chloride.  With  aniline  and  hydrochloric  asid  an 
intensely  red  mixture  is  obtained  which  yields  up  its 
colouring  matter  to  chloroform.  Th  1  petroleum-ether 
extract  of  the  tar  assumes  a  green  tint  when  shaken  with 
copper  acetate  solution.  One  volume  of  pine-tai  dissolves 
to  a  clear  liquid  in  9  vols,  of  90  percent,  alcohol.  If  tin- 
solution  be  turbid,  the  presence  of  birch-tor,  kerosene, 
kerosene  residui  -.  &c,  is  indicated. — II.  T.  1'. 


The  Detection  of  Mineral  Acids  in  the  Presenct  of  Organic 
Acids  by  Colour  Reactions.     E.  Nickel.     Chem.  Zeit.  17. 

1670. 

In  this  test  the  colour  reaction  obtained  with  pliloroglucinol 
on  pine-wood  shavings  in  the  presence  ot  free  mineral  acids 
is  made  use  of.  A  shaving  or  splint  of  pine  wood  orbambusa 
wood  is  immersed  in  the  acid  to  be  tested,  to  which  a  liberal 
addition  of  pliloroglucinol  has  been  made,  and  finally  the 
whole  is  boiled  for  a  short  time  in  order  to  completely 
dissolve  tin  pliloroglucinol.  The  colour  reaction,  as  a  rule, 
soon  becomes  perceptible,  and  is  particularly  pronounced 
when  bambusa  wood  is  employed,  although  in  this  case  from 
12  to  24  hours  may  elapse  before  the  coloration  reach..-  a 
maximum. — C.  O.  W. 

The  Detection  of  Mineral  Acids  in  Vinegar  hi/  Means  of 
Rosaniline  Hydrochloride.  (}.  Griggi,  Sclmi,  ls'.a,  3, 
176. 

Oxe  drop  of  a  solution  of  rosaniline  hydrochloride  (25  grms. 
fuchsin  in  100  cc.  of  90  per  cent,  alcohol)  is  added  to  1  cc- 
of  vinegar  contained  in  a  shallow  porcelain  dish.  In  the 
case  of  pure  vinegar,  the  fuchsin  retains  it-  reddish-violet 
colour;  but  in  presence  of  small  amounts  of  mineral  acids 
(1  per  cent.)  the  liquid  assumes  a  dirty  yellow  tint. 
Addition  of  alkali  restores  the  original  colour  of  the  reagent. 

— H    T.  P. 


Detection  of  Sesame  Oil  in  Olive  Oil.    F.  Musset.    Pharm. 
'    Central.  H.     N.  F.  1893,14,  701. 

A  smiii  piece  of  dry  phosphorus,  weighii  E  i  grm., 

is  diss   Iv    I,  by  heating  in   a  water-bath,  in  10  guns   of   the 
oil  contained  ina   15  g.  bottle.     The  cork  or  stopper  with 

which  the  bottle  has  been  closed  is,  after  cooling,  replaced 
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t,v  a        .  itton-woot.     By  allowing  the  bottle  to 

I  lor  some  time  the  phosphorus  becomes  oxidised,  the 
-  forme  i  attract  water  and  ruu  down  the  sides  in  narrow 

streaks. 

If  the  olive  oil  is  pure,  milky  stre:iks  will  be  observed 
r  the  lapse  of  2-1  hours,  which  after  48  hours  will  be 
found  to  have  settled  :it  the  bottom  in  the  shape  of  a 
narrow,  peifectly  clear  ring  of  yellowish-brown  colour. 
An  admixture  of  10  per  cent,  of  sesame  oil  causes  tin- 
streak-,  which  after  48  hours  all  show  a  distinctly  yellow 
tint,  t  almost  Sclavs  to  settle.     The  ring  at  the 

bottom  consists  in  this  case  of  two  well-defined  layers,  a 
loner  one  of  pure  oil  ami  an  upper  opaque  and  deeply 
colored  one.  With  20  per  cent,  of  sesame  oil  ihe  strci.Ks 
md  do  not  settle  completely,  while  with 
50  per  cent,  a  brown  ring  is  formed  on  the  surface  from 
which  descend  brown  streaks. 

Two  cc.  of  ammonia  gently  added  to  the  oil  after  the 
formation  of  a  ring  cause  the  latter  if  sesame  oil  be  present 
to  assume  within  24  hours  a  more  or  less  deep  brown 
colour,  whereas  with  pure  oil  it  remains  colourless.— F.  M. 


Examinat:<m  of  Glue  for  the  Manufacture  of  Coloured 
Papers.  Th.  Schlossmann.  Papier  Zeit.  18,  2484— 
8485. 

The  importance  of  good  glue  in  the  manufacture  of  coloured 
papers  and  of  a  simple  and  rapid  method  of  estimating  the 
value  of  the  many  qualities,  which  vary  in  price  from  30 
to  100  marks  per  kilo.,  will  be  sufficiently  obvious.  Abso- 
lute methods  the  author  rejects,  and  recommends  compari- 
son with  some  approved  standard  quality.  If  a  tablet  of 
flue  be  covered  with  cold  water  and  allowed  to  stand  it 
gradually  becomes  softer,  and  a  considerable  increase  of 
volume  is  observed.  The  larger  the  amount  of  water  taken 
up  in  a  given  time,  the  better  the  quality.  The  moment 
when  the  tablet  begins  to  break  up  must  also  be  carefully 
noted.  Lower  qualities  become  slimy  after  12  hours,  where- 
as good  parchment  or  leather  glue  continues  to  swell  and 
to  take  up  water  for  twice  and  thrice  the  space  of  24  hours 
without  breaking  up.  The  water  remains  clear,  containing 
rulv  minute  quantities  of  gelatin  in  solution,  the  tablet 
feels  tough  and  lathis  is  especially  to  be  noted)  there  is  no 
trace  of  bad  smell.  Inferior  qualities,  on  the  contrary,  after 
soaking  for  a  brief  period  begin  to  dissolve  and  emit  an 
offensive  odour;  the  water  is  turbid  and  yellowish,  and  the 
tablet  breaks  up  on  the  slightest  touch. 

The  test  should  be  made  as  follows  : — Two  strips  of  the 
■sample  to  be  tested  and  of  the  standard  are  selected  of  as 
nearly  as  possible  equal  size,  say  150  mm.  by  CO  mm.,  and 
by  means  of  a  red  hot  wire  a  hole  is  bored  in  each,  about 
20  mm.  from  the  upper  edge  and  as  nearly  as  possible  in  the 
middle.  Two  graduated  1,000  c.cm.  glass  cylinders,  65  mm. 
in  diameter,  are  filled  with  clean  cold  water  exactly  to 
the  zero  point,  and  a  weighed  strip  is  suspended  in  each  by 
means  of  a  stout  brass  wire  with  a  hook  at  one  end  and  a 
loop  at  the  other,  a  glass  rod  being  passed  through  the 
latter  aud  resting  on  the  top  of  the  cylinder.  The  experi- 
ment should  be  started  in  the  evening  and  the  observations 
begun  at  the  end  of  12  hours.  The  strips  are  raised  and 
allowed  to  drain  back  into  the  cylinder,  and  the  amount  of 
■water  absorbed  is  read  off.  The  other  points  referred  to 
above  are  also  carefully  noted,  and  the  observations  are 
repeated  every  12  hours  until  the  moment  arrives  when  it 
is  no  longer  possible  to  withdraw  the  strip,  which  is  either 
cut  through  by  the  brass  wire  or  entirely  falls  to  pieces. 
By  a  comparison  of  the  percentages  of  water  absorbed,  and 
of  the  other  phenomena  observed  during  the  experiment, 
the  relative  solubility,  the  amount  of  odour  emitted,  &c, 
an  accurate  estimate  can  he  formed  ol  the  value  of  the 
sample  submitted  to  examination.  A  good  sample,  after 
2  >  24  hours  in  summer,  and  4  x  24  hours  in  winter, 
should  be  firm  to  the  touch,  almost  insoluble  iti  water, 
and  abore  all,  should  emit  no  ill  odour. — E.  G.  1'.  T. 


ORGANIC  CHEMISTRY.—  QUANTITA  TIVE. 

Estimation  of  Glue.     Papier  Zeit.  19,  126. 

The  adhesiveness  of  glue  is  in  proportion  to  the  glutin 
w  hi  h  it  contains,  but  the  chemical  estimation  of  the  latter 
i*.  in  the  author's  opinion,  of  doubtful  value.  On  the  same 
grounds  lie  rejects  the  processes  based  on  the  absorption  cf 
water  (see  adjoining  column),  and  on  the  degree  of  stiffness 
possessed  by  a  jelly  produced  by  dissolving  in  water  a 
certain  amount  of  glue  and  allowing  it  to  set,  and  recom- 
mends as  the  only  trustworthy  method  that  which  consists 
in  slicking  pieces  of  wood  together  and  measuring  by  means 
of  corresponding  weights  the  force  required  to  pull  them 
asunder.  The  wood  must  he  thoroughly  dried.  Pieces 
30  cm.  long  and  5  cm.  square  section  are  prepared,  cut 
through  the  middle  with  a  fine  saw,  and  the  cross-grained 
surfaces  stuck  together  again.  The  glue  to  be  tested,  say 
250  grms.,  is  softened  for  six  hours  in  lj  litre  of  water, 
dissolved,  and  evaporated  until  the  solution  weighs  900  grms. 
After  standing  three  days  the  tes.  pieces,  resting  ou  each 
end,  are  weighted  in  the  middle,  5  kilos,  being  added  every 
minute  until  fracture  ensues.  Good  glue  should  sustain  a 
weigh:  of  at  least  75  kilos. 

It  is  a  common  practice  with  joiners  to  subject  their 
solution  of  glue  to  prolonged  heat  in  the  belief  that  the 
adhesive  power  is  thereby  increased.  Experiments  with 
regard  to  this  notion  indicate  that  it  is  a  delusion.  In  fact, 
the  adhesive  power  of  a  glue  is  actually  reduced  after  six 
hours  boiling,  from  250  to  100.--E.  G.  P"  T. 


New   Method  of  Estimating   Pentosans  in   Vegetable   Sub- 
stances.    E.  Hotter.     Chem.  Zeit.,  17,  1743  — 1745. 

If  a  solution  of  furfuraldehyde  is  heated  with  hydrochloric 
acid  and  an  excess  of  f  yrogallol  in  a  closed  tube  at  1(10°  C. 
for  a  few  hours,  a  condensation  product  is  obtained  which 
weighs  about  1,974  times  as  much  as  the  furfuraldehyde 
employed.  Ou  this  fact  the  author  bases  his  method  for 
determining  the  amount  of  pentosans  in  vegetable  substances. 

From  5 — It*  grms.  of  the  substance  containing  the 
pentosan  are  distilled  with  hydrochloric  acid  of  sp.  gr.  1'06 
until  the  distillate  no  longer  shows  the  furfuraldehyde 
reaction  with  paper  impregnated  with  aniline  acetate.  The 
distillate  i*  theu  made  up  to  400  —  500  cc.  with  hydrochloric 
acid  of  the  above  strength,  and  an  aliquot  portion  of  it, 
containing  about  O'OB — 0'  1  grm.  of  furfuraldehyde  (usually 
about  20 — 30  cc.)  taken  for  the  estimation.  An  excess  of 
pyrogallol  is  weighed  off  into  a  test-tube,  which  is  then 
constricted  near  its  open  end  before  the  blowpipe.  After 
the  above  aliquot  fraction  of  the  solution  has  been  introduced 
it  i>  scaled  off  at  the  narrow  part  and  heated  for  two  hours 
at  100° — 110°  C.  The  precipitate  which  forms  is  collected 
on  a  weighed  filter,  washed,  dried  at  103'  O,  and  weighed. 
The  weight  of  the  precipitate  divided  by  1,974  gives  the 
amount  of  furfuraldehyde  contained  in  the  quantity  of 
liquid  employed.  From  this  the  percentage  of  penta- 
glucose  in  the  substance  is  then  calculated. 

As  certain  by-products,  which  vitiate  the  results,  are 
formed  on  distilling  with  hydrochloric  acid,  the  author 
suggests  that  perhaps  it  would  be  advantageous  to  distil 
under  diminished  pressure.  Operating  in  the  way  described 
he  found  50 — 52  per  cent,  of  furfuraldehyde  in  arabinose 
and  xylose  instead  of  64  per  cent. — J.  S. 


The  Estimation    of   Saccharine   in   Presence   of  Salicylic 
Acid.     Hairs.     J.  de  Pharm.  d' Angers. 

100  cc.  of  the  liquid  to  he  examined  (beer,  wine)  are 
acidified  with  hydrochloric  acid,  treated  with  a  slight 
excess  of  bromine  water,  and  violently  agitated.  After 
a  short  time,  the  almost  insoluble  precipitate  of  bronio- 
salicylic  acid  is  filtered  off,  the  excess  of  bromine  removed 
by  a  current  of  air,  and  the  liquid  shaken  out  with  ether. 
The  ethereal  extract,  after  evaporation  with  addition  of  a 
tew  drops  of  sodium  bicarbonate  solution,  leaves  a  residue 
in  which  saccharine  may  be  detected  by  its  flavour ;  or, 
after  fusion  with  potash,  by  testing  for  salicylic  acid. 

— H.  T.  P. 
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The  Determination  ej    \  n  Benteni     I'  .  and 

Quinoline  D  i  tldahVs  Method.    \l   K 

11,  r.  27,  609-  G 

I  in    application   tit'   Kj,  Maid's   process   to   difficultly   de- 

I 1  •  hydrocarbon  derivatives, 

alkaloids,  &e.,  has  been  more  i  isfullj  itte   ipted. 

Most  ol  the  suggested  modifications  >>i  the  method  tend 

irds  increasing  the  oxidative  power     by  the  addition  of 

metallic  oxides,  &c     of  the  acid;  nevertheless,  in  all  cas<  -. 

the  hulk  of  the  oxidation  has  to  be  done  by  the  sulphuric 

I.    The  author  modifies  ihe   process  by  relegating  the 

lation  of  the  substance  from  the  verj  beginning  to  some 

powerful   oxidising  agent,  and   employs   for   the   purpose 

ohromic  acid,  or  preferably,  potassium   bichromate.     The 

details  areas  follows: — 0*3  to  0*8  grm.  ol   the  Bnbsti 

i>  dissolved  by  gently  warming  in  Btrong  sulphuric 

i  in  u  bnlb  flask  of   150  cc    capacity,  and  allowed  to 

Powdered   potassium   bichromate  is  then  added   in 

email  quantities,  and   more  or  leas  quickly  according  to  the 

if  the  reaction,  the  oxidation  being  assisted  after 

•n  time  by  placing  the  flask  in  a  water-bath,  which  is 

gradually  heated  to  boiling.     The  total  amount  of  bichromate 

should  I"-  i"  excess  of  that  required  by  theory  for  the 

i  itinii  of  the  substance  (generally  15 — 20  parts  to  l  part 

substance).     Finally,  when   the  evolution  of   COs  has 

led,   tlif   Bask   is    heated    for   10  minutes    over  a  small 

1  flame,  allowed  to  cool,  and  the  distillation    »>f  the 

contents  proceeded   with   as   usual.      The   numerous   test 
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metho  I  to 
uns 


)    the 
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The  Analysis  of  fndia-Rubber  Good        D    Rolde.     Chem. 
Zcit.17,  1634 — 1635  and  1670     1671. 

Is    a  former  paper  the  author 

proposed  stimate  free  oils   ii  .  .,  by 

means  of  extrai 

ethi  i-  alcohol  (4:3).    If  th  i  with  the 

i'  warm,  th  fiDg  i,,  some  of 

the   other   constitnents   of    the   india-rubbet    articles   also 
slowly   dissolving,   in  consequence   of    whii 
times   repeated  extraction  is  uol   sufficient   to   compl 
exhaust  the  samples.     For  the  extraction  of  the   fit 
alone,  however,  treatment  with  the  cold  solvent  was  fonud 
to  succeed  in  one  operation.     About    1   grm.  of  the  finely- 
divided   substance   is    |  Iter  in  a  funnel,  and 
extra  ted   with  60   cc.  of  ether-alcohol.     The  filtrate  was 

ted  in    a    weighed    I  flask,    the    solvent 

distilled  off,  the  flask  dried  in  an  air  bath  and  subsequently 
weighed   again.     The  weight  of  oil  so  obtained   requires, 
however,  a  correction,  owing   to  the  solvent  action  of 
ether  alcohol  upon  th  F,  of  which  it  disso 

on  an  average  5   percent.,  the  observed  maximum  bi 
7  percent.    The  working  of  the  method  will  be  seen  from 
the  following  results  : — 
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In   a  former  paper   (.this   Journal,   1893,   foe.  cit.)  tin- 
author  showed   that   the  india-rul  '  repared 
fr.-ru  fattj  oils   bj                 f  sulphur  chloride,  yield  only 
F  sulphur  to  ether-aloohol,  so  that  the  above  | 

the  separation  fj  rubber  of  the 

fatty  oils  in  the  [  ■  substitutes.     Should  any 

rubber  sample  also  contain  mineral  oils,  resin  oil,  &c, 
which  are  also  soluble  in  ether-alcohol,  the  further 
quantitative  examination  of  the  extract  by  well-known 
methods  becomes  necessary. — C.  O.  W. 


to  cool,  ami  the  whole  is  then  made  up  to  1,000  cc.  100  cc. 
of  this  solution  are  diluted  with  400  ee.  of  water  and  titrated 
with  a  solution  of  permanganate,  1  cc.  of  which  corresponds 
to  O'OOO'Ji:!'.!  grin,  of  indigotine.  Four  estimations  of  a 
Bengal  indigo  sb  >wed  the  percentage  of  indigotine  in  four 
I  i  be  54-53,  54'13,  51-62,  and  54-73  per 
cent,  respectively. — C.  O.  W. 


The  Estimation  of  Indigotine  in  Indigo.     C.  Donath  and 

E.  Strasser.     Zeits.  f.  ang.  them.  1894,  49. 
1  c.kji.  of  the  finely  ground  weighed  out   in  a 

■weighing  flask,  and  mixed  therein  with  four  times  its  volume 
of  moderately  fine,  dry  pumice  stone  sand.  This  mixture 
is  then  placed  in  a  spacious  Soxlilet  extractor,  on  the 
bottom  of  -which  is  firmly  secured  a  layer  of  asbestos  fibre, 
reaching  above  the  opening  of  the  lateral  siphon  (see Fig."). 
and  covered  with  a  thin  layer  of  pumice  stone  sand.  The 
weighing  flask,  after  being  emptied  into  the  extractor,  is 
also  rinsed  with  pumice  stone  sand.  The  indigo  is  then 
extracted  with  water  and  hydrochloric  acid,  a  small  quantity 
of  the  latter  being  added  through  the  condenser  as  soon  as 
a  sufficient  quantity  of  water  has  accumulated  in  the 
extractor.  The  extraction  of  the  glutinous  matter-  is 
complete  after  15  minutes  boiling,  and  the  indigo  is  then 
-washed  with  hot  water,  which  is  poured  direct  into  the 
extractor.  The  extractor  is  then  adjusted  to  the  neck  of  a 
flask  half  filled  with  a  mixture  of  four  parts  of  alcohol  and 
one  part  of  ether,  and  with  this  mixture  the  indigo  is 
extracted  until  the  brownish-red  colour  of  the  indigo-red 
has  altogether  disappeared,  the  liquid  running  from  the 
extractor  being  perfectly  colourless,  or  at  most  only  exhibit- 
ing a  faint  blue  coloration.  The  extractor,  with  contents,  is 
now  completely  dried  at  from  10u:  to  110°  C.  The  delivery 
end  of  the  siphon  of  the  extractor  is  then  closed  with  an 
asbestos  plug,  the  contents  of  the  extractor  are  completely 
covered  with  concentrated  sulphuric  acid,  and  the  extractor, 
by  means  of  copper  wires,  is  cow  suspended  in  an  air-bath 
(see  Fig.).  This  air-bath  consists  of  the  copper  cylinder  A 
closed  at  the  bottom  and  placed  on  a  tripod.  After  heating 
the  apparatus  for  from  1|  to  2  hours  to  80°  C.  the  sul- 
phonation  of  the  indigo  may  be  relied  upon  as  completed. 
The  extractor  is  then  left  to  cool,  subsequently  the  plug 
removed  from  the  siphon  and  distilled  water  poured  into 
the  extractor.  The  indigo-sulphonic  acid  formed  is  thus 
siphoned  off  and  collected  in  a  litre  flask,  the  last  traces  of 


dye  may  be  removed   from  the  asbestos  by  washing  with 
boiling  -water.     The  contents  of  the   litre  flask  are  allowed 


Analysis   of   Tanning   materials.      A.   Falsing.      Cheni. 
Zeit.  17,  1770—1771. 

Tin:  gravimetric  method  of  estimating  the  tannin  in  a  tan- 
stuff  is  open  to  the  objection  that  a  number  of  other  sub- 
stances, such  as  metallic  salts,  phenols,  alkaloids,  pierie 
acid,  &c,  are  precipitated  by  hide,  and  therefore  included 
in  the  difference  between  the  total  solids  and  the  solids  not 
tannin. 

Schroeder's  method  of  valuing  a  tanning  material,  not 
applicable  to  extracts,  is  devised  for  the  examination  of  raw 
materials  with  simple  appliances.  It  consists  in  introducing 
50 — 100  grms.  of  the  ground  material  into  a  flask,  together 
with  1  litre  of  water  at  15°;  the  flask  is  corked  and  shaken 
intermittently  during  24  hours.  At  the  end  of  this  time  the 
liquor  is  filtered  through  paper,  and  its  specific  gravity  is 
taken  by  means  of  a  special  hydrometer  ;  comparison  with 
published  tables  shows  the  percentage  of  tannin  which  would 
be  contained  in  a  liquor  from  the  same  class  of  material  and 
of  the  same  specific  gravity. 

1  colour  and  turbidity  of  extracts  may  be  compared 
by  measuring  10  cc.  of  each  into  a  litre  cylinder,  adding 
water  to  the  mark,  shaking,  and  allowing  the  cylinders  to 
stand  before  a  window  for  half  an  hour,  when  a  comparison 
may  be  made.  In  the  case  of  a  solid  extract  5  grins,  should 
be  weighed  out  and  dissolved  in  10  cc.  of  water  in  a  dish 
on  the  water-bath;  the  sample  may  then  be  treated  as 
described  above.  Equality  of  temperature  is  important  in 
making  the  comparison. 

The  author's  colorimetric  method  consists  in  placing 
0  -5  grin,  of  the  sample  and  of  a  sample  of  the  same  species 
of  bark  of  kuown  tannin-content,  in  each  of  two  "  colour 
glasses."  Equality  of  water  content  is  necessary,  so  that 
each  sample  must  be  dried  at  1 10"  before  being  weighed. 
Half  a  litre  of  water  is  added  to  each  glass,  and  then  a  strip 
of  textile  material,  which  is  subsequently  dyed  with  madder 
on  the  water-bath.  The  dried  strips  are  then  compared. 
The  quality  of  the  shade  will  indicate  which  specimen  is  the 
poorer  in  tannin.  Extracts  must  be  prepared  for  this  test 
by  weighing  2  grms.  into  a  litre  flask,  making  the  solution 
up  to  the  mark,  and  transferring  100  cc.  to  the  "colour 
glass,"  containing  half  a  litre  of  water. 

The  introduction  cf  hydrogen  dioxide  as  a  bleaching 
agent  for  leather  is  noteworthy.  Foelsing's  electrical 
tanning  process  differs  from  others  in  that  the  hides  are 
kept  at  rest  and  the  liquor  in  motion ;  it  is  alleged  to  have 
proved  of  service  in  tanning  heavy  leather. — A.  G.  B. 


The  Oxidation   of  the   Fatty    Oils. 
Zeit.  17,  1453. 


W.  Fahrion.     Chem. 


See  under  XII.,  pages  404  and  405. 


Analysis  of  Mixtures  of  Sperm  Oil  and  Mineral  Oil. 
(  .  A.  Lobey  de  Bru'yn.     Chem.  Zeit.  17,  1453. 

Pure  sperm  oil  contains  at  least  25  per  cent,  o.'the  higher 
primary  alcohols,  which  are  insoluble  in  water,  and  can  be 
separated  from  the  solution  of  the  saponified  oil  in  alcohol 
by  means  of  petroleum  ether  (this  Journal,  1892,  134 — 
145).  In  applying  to  such  an  oil  Holde's  test  for  the 
detection  of  mineral  oil  in  sperm  oil  (boiling  a  few  drops 
of  the  oil  with  the  solution  of  a  small  piece  of  caustic  potash 
in  a  few  cc.  of  alcohol)  and  diluting  the  soap  solution  so 
obtained  with  water,  the  higher  alcohols  remain  for  a  con- 
siderable length  of  time  dissolved  in  the  soap  solution,  so 
that  this  test  can  be  used  for  the  detection  of  mineral  oil 
in  sperm  oil. 
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it  is  Btli 
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blc  mutter  extractc  1 

nn   i  ther.     The  latter  is  distilled 

! 

1   after 
r  half  an  hour  with  t*\ 

iling,  anj   mineral  oil  present 

r  alcohols   remaining  in 

soliiti, "  iruted,  the  mineral  oil  is 

tl  with  dilute  alkfl  troll  urn 

ether,  and  aftei  drj  tter  « ith  calcium 

i  remains  behind.     The  acetic 

anhydride  separated  as  above  from  the  mineral  oil,  contains 

i]  ;n  of  esters     These  may  lie 

diluting    the    acetic  with    water. 

.',    ihols  separate  out,  forming 

an  oily   layer  upon    the   surface   of  the   water.      Amagat 

and  Ji  omcter   also   appears  to  prot 

I  i : i i t %■  of  sperm  oils.  -C.  0.  VY. 


The  mixtu 
bath  for  20  minutes  and  the  remaining  ; 
as  usual  with  oxalic  acid.     J.  II.  I  - 


/'  Oil  of  T  J.  Perl. 

i   Zeit  17, 

Fob  uatured    with    oil    of 

turpentine.      I  .  imple 

in  i ;.  ned   by  disl 

Ided 
to  the  distillate  to  produce   permanent  turbidity.     Alcohol 

atain 
ii'  il  when  valued  by  I   with  undistilled  mixl 

of  alcohol  and  oil  of  turpentine;  when  the  distillate  was 
ited  ia  four  nearly  equal  fractions,  the  first  indicated 
0'5,  the  secoud  and  tliird  0*44,  and  the  last  0   l  percent., 
average  =  0-44.— C.  K.  A.  W. 


\  '  B  ichert-iteissl  lit  thod 

.  and  a  -V.  w  Method/or 
th,  l\  /.         rt-MeissI  Number.    C. 

Bui  kit.  10,  204  -  206. 

Tin:  auth  r  has  investigated  Kreis's  method  of  saponifying 
batter-fat  bj   n  phuric  acid,  in  order  to  deter- 

mine the  in8aence  of  various  fsctors, such  as  theconcen- 
tration  ol  tin1  aciil  employed,  temperature,  &c,  on  the 
resulting  "  Reichert-Mei*sl  "  numbers.  The  figures  obtained 
arc  given  in  n  series  of  tables,  us  al-o,  for  the  sake  of 
comparison,  the  Reichcrt-Meissl  values  obtained  in  the 
ordinary  way.      from  these  it  appears  that : — 

1.  Small  variations  in  the  initial  temperature  of  the 
butter-fat  ca  ise  ci  nsiderable  differences  in  the  K..M.  values. 

2.  When  Kn  i-'s  directions  are  strictly  adhered  to,  the 
figures  obtained  fall  consi  lerahly  below  the  truth,  in  spite 
of  the  sulphurous  acid  which  is  always  formed  and  which 

of  COl.  lit-. 

:!.    In    Kreis's  method,  saponification  is  incom- 

ii  nding  on  the  concen- 
tration of  the  acid  and  the  temperature  of  the  butter. 

it  the  difficulty  of  preparing 
strong  sulphuric  aeid  of  a  particular  specific  gravity ,  Kn  is'a 
method  must  be  entirely  condemned. 

The  author  finds,  however,  that  by  slightly  modifying  the 
process,  reliable  figures  may  be  obtained  which  compare  well 
with  those  yielded  by  the  Reichert-Meissl  method.  The 
details  arc  a<  foil  iws  :  —5  grms.  of  the  butter-fat  to  be 
examined,  contained  iu  an  Brlenmeyer  tlask  (1,000  cc. 
capacity)  an  heated  to  100  C.  in  a  drying  chamber,  locc. 
of  sulphuric  acid  (1*8355  sp,  gr.)  are  then  added,  the  flask 
shaken  until  the  butter  is  dissolved,  and  placed  for  10 
minutes  on  a  watei  hath  maintained  at  30  — 32  C.  lJOcc. 
of  water  arc  then  added  with  constant  agitation,  the  liquid 
titrated  wii  rmanganate  solution  until  the  red  colour 

remains  permanent  for  a  few  moments,  and  filially  distilled 
in  the  usual  way.  It  is  essential  that  the  above  directions 
be  carried  out  to  the  letter.  The  sulphuric  acid  should  be 
^;h  indicated  (to  the  third  place  of 
decimals).     (This  Journal,  lsy:i,  872  and  9o2.)— H.  T.  P. 


The    V,  termination    of  the    Reducing    Action   of  Organic 
contained  in  Water   upon    Permanganate  of 
Potassium.     A.  Zega.     (hem.  Zeit.  18,  -. 

Tiik  author  has  found  the  methods  of  Kubel  and  Schulze 
defective  in  the  case  of  volatile  organic  substances,  and 
pro-  the  following  : — 50  cc.  of  the   water  to  be 

tested  are  ['laced  in  a  globular  flask  with  a  capacity  of 
about  100  of  the  usual  solution  of  permanganate- 

are  added  and  5  cc.  of  dilute  sulphuric  acid  (1  vol.  acid  to 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

International  Standardsfor  the  Analy 

I  .  n  and   • 

At  the  World's  Coi  gress  ol  I  in  Chicago,  a  sub- 

committee   of    l  nal    committee    on    international 

standards  for  the  analysis  of  iron  and  steel,  was  appointed 
to  consider  the  subject  of  standard  methods. 

This  sub-committee  consists  of  Dr.  C.  Ii.  Dudley,  chair- 
man, Messrs  A.  A.  Blair,  W*.  P.  Barba,  P.  W.  Shinier,  and 
T.  M.  Brown.  It  has  recently  held  a  meetinj  and  has 
decided  I  i  lommend  standard  methods  in  iron  and  steel 
analysis,  to  be  used  as  the  basis  of  commercial  transactions. 
The  sub-committee  fully  appreciates  the  fact  that  tl 
methods,  to  hive  (In-  highest  value,  should  be  in  facility  and 
in  time  of  execution  Buch  that  they  will  readily  recomn 
themselves  for  daily  use  in  iron  and  steel  works. 

To  further  th's  end,  the  sub-committee  b  ave  the 

co-operation  of  the  iroi  mists  of   th       inntry, 

and  to  ask  them    foi    a    bi  ief  outline  of  I '■■ 
methods   th.y   use   aul   prefer   for  the   determination   of 
different  elements   in    iron  and   steel,  and   for  such    ol 
information  and  -  is  as  they  think   will   aid  it  in  the 

work  before  it.     The  sub  committi  ses  the  fact  that 

it  will  add  immensely  to  its  efficiency  and  value  if  the  iron 
and  steel  analy  sts  of  the  c  mntry  will  take  a  personal  interest 
in  it.  and  aid  it  by  their  counsel  and  active  influence. 

They  are  therefore  requested  to  send  to  the  chairman  of 
the  sub-committee,  as  soon  as  convenient,  such  an  outline 
as  they  may  deem  sufficient  to  fully  describe  their  practice. 
It  is  suggested  that  they  follow  the  general  plan  here  indi- 
cated, by  answering  the  following  questions,  which  may  he 
referred  to  by  number  to  save  unnecessary  trouble  : — 

1.  What  general  method  do  you  use  fur  the  determination 
of  phosphorus  in  iron  and  steel? 

2.  What  special  precautions  do  you  consider  necessary 
to  make  this  method  re  : 

3.  What  precautions  do  you  take  to  prevent  the  inter- 
ference of  arsenic? 

4.  What  factors  do  you  use  in  your  calculations? 

5.  What  variations  do  you  introduce  in  the  case  of  iron 
ores  or  slags  ? 

6.  Do  you  use  the  same  method  in  pig  iron  and  steel,  and 
do  you  consider  the  results  equally  relial 

7.  Do  you  ever  examine  the  residues  insoluble  in  acid, 
in  pin  iron-,  or  iron  ores,  and  do  you  ever  find  phosphorus 
in  them  ? 

8.  Are  all  your  determinations  made  by  the  same  method, 
or  do  vou  cheek  your  work  by  reference  to  another  method, 
and  if  so,  what  method  do  you  use  for  this  purpos 

9.  How  many  determinations  do  yon  make  a  day  in  your 
laboratory  under  ordinary  circumstances? 

In.  What  do  you  consider  the  greatest  length  of  time 
■i  a  result,  permiss  r  work  ? 

I  sub-committee  begs  that  chemist-  will  send  at  the 
earli,  ..  -  to  all   or  any  of  the 

above  questions  as  they  conveniently  can,  and   assures  them 
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that  in  mi  "tails  that  may  bo  original,  they 

shall  have  full  credit.     They  will  likewise  be  Furnished  with 

copies  of  the  various  reports.     Replies   should  he  sent  to 

;kk.  IV  Dudley,  Chairman,  Sub-c  mi  unit  tee,  Altoona,  Pa. 


Colloidal  Lea!  Chloride.     A.  van  de  Velde.     Cliem.  Zeit. 

17,  1908. 
On  mixing  together  two  solutions,  one  containing  379grrus. 
(l  molecule)  ol  sugar  of  lead,  the  other  1 17  prms.  (2  mole 
cities^  of  sodium  chloride  per  litre,  a  slimy  precipitate  forms 

consisting   of  a  mixture  of  a rphous    lead    chloride  and 

crystals  of  the  same  Bubstance  Excess  of  one  or  other 
salt  does  not  alter  the  result,  hut  the  weaker  the  solution* 
the  more  the  crystalline  predominates ;  on  filtering,  the 
liquid  passes  through  turbid,  whilst  what  remains  on  the 
filter  becomes  crystallised  on  washing  with  water.  Potas- 
sium, ammonium,  calcium,  or  barium  chloride  may  he 
used  instead  of  sodium  chloride  ;  hydrochloric  acid,  how- 
ever, forms  only  a  crystalline  precipitate.  Basic  lead 
acetate  or  lead  propionate,  formate,  or  lactate  may  be  used 
instead  of  sugar  of  lead,  but  lead  nitrate,  chlorate,  or 
perchlorate  only  yield  fine  crystals. — C.  R.  A.  W. 


Electrical    Phenomenon   observed   in    the   Preparation   of 
Salipi/rine.     D.   Schrijaen.     Pharm.  C.-H.,   N.F  .    1893, 

14,  7-7- 

Tm:  crystalline  product  obtained  by  allowing  the  oily  liquid 
to  cool,  which  results  from  the  treatmeut  on  the  water  bath 
of  antipyrine  with  salicylic  acid  and  water  and  subsequent 
evaporation  of  the  latter,  emits  when  crushed  in  r.  mortar 
a  fine  bluish-white  light,  the  peculiar  crackle  of  electric 
sparks  being  at  the  same  time  noticeable.  On  grinding  the 
substance  iu  the  dark  these  sparks  may  be  seen  in  pro- 
fusion. The  electricity  is  supposed  to  be  generated  by  the 
friction  of  the  crystal  surfaces  against  each  other. — F,  M. 


Measurement  of  Radiation  of  Light  by  means  of  the 
Radiometer.  X.  Techn.  .lourn.  Prakt.  Cbem.  47  (1893), 
5G8 — 583. 

With  the  object  of  finding  whether  Crookes's  radiometer 
could  be  employed  in  measurements  of  diaphaneity  (dia- 
phanitiit)  towards  radiant  energy,  the  author  first 
investigated  a  method  of  determining  accurately  the  rate  of 
rotation  of  the  vanes  of  the  radiometer. 

The  radiometer  was  enclosed  in  a  metal  ease  blackened 
on  the  inside  and  open  in  the  direction  of  the  radiation. 
The  case  was  also  provided  with  a  side-tube  (also  blackened 
on  the  inside),  through  which  the  observer  could  examine 
the  vanes.  When  a  rotating  vane  came  into  a  certain 
position  with  reference  to  the  source  of  light  and  the 
observer's  eye,  a  flash  of  light  was  seen.  With  the  aid  of 
a  chromoscope  the  instant  at  which  this  occurred  was  noted. 
A  suitable  number  of  vane-transits  were  observed  and 
counted,  and  the  time  which  had  elapsed  was  again  deter- 
mined with  the  aid  of  the  chromoscope.  The  method  is 
susceptible  of  considerable  accuracy,  ami  was  tirst  employed 
in  testing  the  ratio  between  the  number  of  vane-transits  in 
a  given  time  when  the  source  of  light  was  (a)  at  a  distance 
of  20  cm.,  (6)  at  a  distance  of  4o  cm.,  from  the  radiometer. 
In  three  successive  experiments  the  ratio  of  (<■)  to  {b)  was 
found  to  be  3-95,  3-99,  and  4   on. 

This  is  exceedingly  near  the  theoretical  value  of  4  :  1,  and 
shows  that  the  rate  of  rotation  of  the  radiometer-vanes  is  a 
correct  measure  of  the  intensity  of  radiation. 

The  author  appears  subsequently  to  have  become  aware 
that  Crookes  had  already  shown  this,  although  in  a 
somewhat  different  manner. 

In  endeavouring  to  measute  the  diaphaneity  of  bodies 
(glass  plates,  liquids  in  flat  troughs,  &c),  the  author  bad 
either  to  rely  upon  the  absolute  constancy  of  some  source  of 
light,  or  else  to  devise  a  method  which  should  be  quite 
independent  of  this.  The  method  adopted  consisted  in 
using  two  independent  radiometers,  which  were  first  placed 
at  such  distances  from  the  source  that  they  rotated  at  the 


same  speed.  The  plate  or  solution  to  be  examined  was  then 
introduced  iu  front  of  one  of  them,  and  by  readjusting  the 
distances  the  rates  of  rotation  could  again  be  equalised. 
Some  of  the  results  obtained  are  given  below,  the  diaphaueitv 
of  water  being  iu  all  eases  taken  as  100 : — 

(1.)  Saturated  aqueous  solutions  exhibit  only  slight 
differences  in  diaphaneity. 

Water 100'On 

Sodium  chloride 103*75 

Oxalic  acid 08' 79 

Citric  acid 101*87 

B  'in-  acid 9H -co 

llorax 09'  1 1 

Sugar 101-29 

Alum 00  ■  i  if. 

Tartaric  acid 99*89 

Ammonia 99"62 

(2.)  The  diaphaneity  of  compounds  of  the  fatty  series 
increases  with  increasing  molecular  weight. 

(3.)  In  the  case  of  aromatic  compounds  the  converse  is 
true — 

Benzene 128*63 

Toluene l-2li-32 

Xylene l-*4-  05 

(4.)  Some  isomeric  compounds  differ  greatly  in  dia- 
phaneity, eg.,  acetic  acid  and  methyl  formate,  ethyl  acetate 
and  butyric  acid,  methyl  butyrate  and  valerianic  acid  ; 
whereas  others  only  differ  very  slightly,  e.g.,  propyl-  and 
isopropyl-alcohol,  butyl-  and  isobutyl-alcohol. 

(5.)  The  diaphaneity  of  carbon  bisulphide  (141 '70) 
exceeds  that  of  glass  (140*77)  j  and  it  is  remarkable  that 
carbon  tetrachloride  (145- 77)  is  more  diaphanous  than  air 
(142-26).— D.  E.  J. 


Decomposition  of  Liquids  bi/  Contact  with  Powdered  Silica. 
G.  Gore.     Phil.  Soc.  of  Birmingham,  1893,  9  [1],  1—24. 

A  solution  of  an  acid,  alkali,  or  salt,  having  no  chemical 
action  on  pure  precipitated  silica,  was  well  shaken  up  in  a 
bottle  with  oil  grains  of  the  silica,  and  after  16  hours' 
standing  it  was  found  that  the  film  of  liquid  adhering  to  the 
powder  contained  a  higher  percentage  of  the  dissolved 
substance  (acid,  alkali,  or  salt)  than  the  supernatant 
solution  itsell  in  bulk.  The  amount  of  solid  thus  abstracted 
from  the  solution  varies  with  the  kind  of  powder  employed, 
its  degree  of  fineness,  the  character  of  the  dissolved  sub- 
stance, the  ratio  of  the  powder  to  dissolved  substance,  the 
nature  of  the  solvent,  the  proportion  of  solvent  to  powder, 
the  degree  of  dilution  of  the  solution,  and  to  a  certain 
extent  to  the  temperature.  The  union  ensues  quickly  and 
prolongation  of  immersion  has  but  little  influence.  Finely 
precipitated  silica  possesses  the  property  iu  the  highest 
degree,  and  alkaline  substances  are  most  affected.  With 
very  dilute  alkaline  solutions  more  than  80  per  cent,  of  the 
dissolved  substance  was  abstracted  by  the  silica.  The 
results  throw  some  light  undoubtedly  upon  : — 

(ft.)  Tiie  purification  of  water  by  saud  filtration. 

(6.)  The  retention  of  the  alkaline  constituents  of  soils, 
in  a  greater  degree  by  the  silica  than  by  the  alumina. 

(c.)  The  great  losses  incurred  by  the  gold  extractor 
(MacArthur,  Forrest  process)  through  the  action  of  the 
silica  of  the  pulverised  quatt/.  upon  the  weak  potassium 
cyanide  solutions  employed  for  the  extraction  of  gold  and 
silver.  It  is  a  case  of  simple  adhesion  of  the  cyanide  to  the 
silica  (see  also  p.  339). — W.  S. 
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1,11.1  Drugs  us«d  in  the  Perfume  Industry,  including  the 

!.  ,1  for  the  I 

Bj    J.    '  ii. 

>  ,\\  v  l  It,   I    I-  ■'■  '»  :    dun  I 

er    How    <  -  to  Mr.  A  an 

m  :    W.   .1.   Smith,    ii,   North   Street. 

I'm.  forms  the  second  volume  of  the  I  bearing  the 

re  iiii...  the   notice  of  the  firs!  volume  having  appeared 

in  ilils  Journal,  e  71.    It  ii  and 

!  I  illustrations  of  various  plants, 

■ 

The  i'  imber  of  >  ibject-matter  in  this  volume  is 

the  final  two  i  .  occupied  by  a  table  repre- 

-  Ivi  nt  Powi  al  i  ►  1 1  —  "  and  a  Table 

of  Weight;  Sic.     The  work  commences  with 

General  Contents,  a  List  of  LUustra 

in, M»,   mi.i  .!    Principal  \V,.rks  referred  to,  with 

isdivided  into  five  sections.    Section  I. 

commences  with    Nihm"-   and    Mace    Sassafras,    Lauras 

Pimento,  Myrtlo,  and  ends  with  Mint,  Chamomile, 

V,  .  v  -.      I:    .,.   .;■:.■-    |  ages    1 

\   II    treats  of  Ferment  Oils,  Ferments,  Organic 

-.    1'.:  indii  s     &c      I  hcory    of 

Compound  Odours,  i  iil  Secretions,  &c.     Pi  ges  347—  376. 

Ski  riON  111.   Empyrettmatic  Oils  and  Aromatic  Products 

Destructive    Distillation,    including    Russia     Leather, 

nill.i.  Caffeone,  Fin-fund.  &c.     Pages  377 — 394. 

%    l\      Addenda    to  Volume    I.     Vanillin,   Musk 
Substitutes,  Rosemary, Cloves,  Mignonette,  Hose,  Lavender, 
ramot,  Violet,  and  Orris,  &c.     Pages  395 — 
4j7. 

on  V.  Descriptive  of  Plants  yielding  purely  Floral 
Perfumes.     Pages 

The  work  ends  with  an  Alphabetical  Index. 


A   Handbook    o»    Gold   Milling.     By  Henry   Louis, 
School   of    Mines,  &c.     London  and   New 
York :  MacmQlan  and  Co.     1894.     10s. 

volume  bound  in  cloth,  containing  frontispiece  repre- 
aenting  a  Stamp  Mill  in  the  Sixteenth  Century,  Preface, 
Table  of  Contents,  Subject-matter,  covering  47  7  pages,  an 
Appendix  of  16  pages,  and  an  Alphabetical  Index.  The 
text  is  illustrated  with  upwards  of  IIS  well-executed  wood- 
engravings.  The  subject  is  subdivided  for  treatment  in  the 
pages  of  this  work,  as  follows: — I.  Mode  of  Occurrence. 
11.  Physical  and  Chemical  Properties  of  Gold.  III.  Physical 
and  Chemical  Properties  of  Mercury.  IV.  Alloys  and 
Amalgams  of  Gold.  V.  Primitive  Methods.  VI.  General 
Arrangements.      VII.    The   Stamp,   Tappet,   Stem,   Head, 

.  Cam  Shalt.  \e.  VIII.  Frames.  Guides.  Hoisting 
Gear,  Water  Supply,  i  ire  Feeders,  &c.  IX.  Other  Crushing 
Machinery.  Huntington  Mill.  X.  Amalgamation.  &c. 
XI.  Principles  of  Concentration.  XII.  Treatment  of  Con- 
centrates, Amalgamation,  Chloriuatiou.  I  vanidation,  &c. 
XIII.  Cleaning-np,  Treatment  of  Amalgam,  .Vr.  XIV. 
Modes  of  Treatment,  Cost  of  Milling.  Returns.  XV.  Samp- 
ling and  Assaying  of  Ore,  Tailings,  Concentrates,  and 
Bullion. 


Tin  tl.i-  Engineer's  Laboratory  Handbook.     By  John 

Hornby,  P. I.e.  Loudon:  E.  and  F.  N.  Spoil.  125. 
Strand.  New  York:  Spon  and  Chamberlain,  12,  Cort- 
land! Street.      ls.'4.      6a. 

This  little  work  is  dedicated  by  the  author  to  his  chief, 
Mr.  Johu  Methven,  of  the  Beekton  Works.  Par:  I.  treats 
of  various  preliminary  operations  in  general  quantitative 
work.  II.  Describes  the  methods  of  estimating  gravi- 
metricslly,  certain  puro  substances,  and  typical  of  the  more 


•  uk-.     III.    General 
i  with  volumetric 
red   l'\    -.in,,  simple   volumetric  proci 
t.,   gas-testing.     1  \  .  the    iu.,r,-   comp 

volumetric.     \l  Spent 

'  ial,    An niacal    Lie 

I  esci  ibed. 

V.   J  Gas    Vualj  -  u  1.  is  illust. 

with  '  and  numerous  tables  are  given.     An 

alphabetical  index  i-  supplied.     1  be  book  contains  296  p 
of    subject-matter   inclusive   <»i    appi  n<li\  the 

,r  matter. 


T\i:nim;i-'  in:  UkBERBICBI"  l  I'.i  j:  I'll  K  l  \- 1 1  I,  ll  I  '. 
ORGAKISCBEN     FaBDSTOFFI       I  Mi     Jllltt.    ANWh.MilN,.      IN 

i  in  i  imi  Zecgdrcck.  Von  Dr.  Adoli  Leune. 
Hcrausgeber  der  Efarber-Zeitung.  Vierte  Lieferung. 
Berlin  :  \  ei lag    \"i,   -1  I.    J 

II.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 

This  beautifully  illustrated  work  has  l  I  the  issue 

of  Part  IV.,  which  contains  dyed  and  printed  samples 
illustrating  colours  No.  180 — 219,  commencing  with  Benzo 
brown    II    and   ending  with   Pyronine  O.     (This  Journal, 

1893,  . 

Teinti  USE      KT        IUPRESSION.  Par      M.       PBUD'HOHJfE. 

Ancien  Eleve  d<  I'Ecole  Polytechnique.  Pan-:  Gauthier, 
Villar<  et  1'ils,  Quai  uYs  Grands-Augustins  55,  <i. 
Mass, .n.  Edtteur,  Libraire  de  I'Academie  de  Medecine, 
Boulevard  St.  Germain  120.  London:  H.  Grevel  and 
i    i.,  King  Street,  Covent  Garden.     !s;,4.     3  francs. 

Small   Bvo   volume,   in   cardboard   cover,  and   containing 

1 S7  pages  of  subject-matter,  a  bibliographic  list,  and  a  table 
of  contents. 

In  the  text  the  following  subjects  are  treated  of: — I. 
Fixation  of  Colouring  Matter-.  II.  Mordants.  III. 
Fixation  of  Mordants.  IV.  Garancine  and  its  Artificial 
Substitutes.  V.  Indigo.  VI.  Aniline  Black.  VII. 
Albumin  Colours.  VIII.  Aniline  Colours.  IX. 
Colours.  X.  Reserves  and  Discharges  (enlevages).  XL 
Alterations  of  the  Films  of  1  issues.  XII.  Fastness  of 
Colour. 

Guundbiss  mi;  Pmr..MAK(H.NosiE.  VonF.  A.Fii.  CIGKR. 
Zweite,  mit  Berucksichtigung  technisch  wichtiger  Pflanzen 
bearbeitete  Autla^e.  Berlin  :  R.  Gaertner's  Verlagsbuch- 
handlung.  Hermann  Heyfelder,  Schonebergerstr.  2t;, 
S.W.  London  :  II.  Grevel  and  Co.,  King  Street,  Covent 
Garden.     7s. ;  or  bound,  Bs. 

Octavo  volume,  bound  strongly  in  cloth,  and  containing 
Preface,  Table  of  Contents,  subject-matter  coveting  3o£ 
pages,  and  an  Alphabetical  Index.  The  principal  division 
of  the  subject-matter  is  into  two  branches.  1.  Drue- 
obtained  from  the  Vegetable  Kingdom :  and  II.  Those 
derived  from  the  Animal  Kingdom.  The  first  receive  a 
thoroughly  scientific  and  complete  classification  in  the 
table  of  contents,  according  to  the  natural  orders  to  — hich 
thej  belong.  A  second  table  of  contents  then  follows,  in 
which  the  matters  are  classified  according  to  their  chemical 
and  physical  properties,  as  is  usually  done.  First  Class. 
Vegetable  Matters  without  Organic  Structure.  I.  Gums 
and  Gummy  Matters.  II.  Sweet  Substances.  III.  !;■ 
mixed  with  Gum.  IV.  Resin  with  Ethereal  Oils  and 
Gums.  V.  Resin  with  Considerable  Amounts  of  Ethereal 
uls.  VI.  Resins.  VII  Balsams.  VIII.  Ethereal  0 
IX.  F'ats  and  Wax,-.  X.  Milk  Juices  and  their  Con- 
stituents. XI.  Extracts  and  Colours.  Second  Class. 
Organic  Matters  of  the  Vegetable  Kingdom.  XII.  Powders. 
XIII.  Galls.  XIV.  Non- powder  Vegetable  Organs. 
Animal  Matter-  aud  Products.  A.  Entirely  Animal.  B. 
Parts  of  Animals.     C.  Products  from  Animals. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 
Victoria. 

Tariff  Changes. 

By  an  A.  I  assented  to  ou  the  13th  October,  the  specific 
duties  en  sugar  of  all  kinds  are  doubled.  It  is  provided 
that,  dating  from  the  14th  September  1893,  a  rebate  of  3s. 
per  hundredweight  was  to  be  allowed  to  manufacturers  on 
all  sugar  used  in  the  manufacture  of  ale,  beer,  cordials, 
syrups,  jam,  jellies,  and  preserves,  aud  on  all  sugar  and 
glucose  used  in  the  manufacture  of  confectionery,  such 
rebate  to  be  allowed  only  to  licensed  or  registered  manufac- 
turers under  regulations  to  be  approved  by  the  Governor  in 
Council,  and  in  respect  of  sugar  and  glucose  upon  which 
the  increased  duty  under  this  Act  has  been  paid.  The 
following  are  the  new  duties  leviable  upon  sugar. — 

Sugar,  not  being  the  produce  of  sugar-cane,  12s.  per  cwt. 

Sugar,  the  produce  of  sugar-cane,  6s.  per  cwt. 

Sugar,  the  produce  of  sugar-cane,  and  refined  in  Victoria 
in  a  bonded  warehouse,  5s.  per  cwt. 

Glucose,  6s.  per  cwt. 

Molasses,  refined,  6s.  per  cwt. 

Molasses,  refined,  in  bond,  4s.  per  cwt. 

Molasses,  unrefined,  2s.  per  cwt. 

Candy,  4d.  per  lb. 

The  Ai.conoi.ic  Strength  of  Imported  Spirits. 

The  Vest  India  Committee  of  Billiter  House,  London, 
I  .1  '.,  having  requested  that  a  statement  should  be  inserted 
in  the  Hoard  of  Trade  Journal  of  the  method  adopted  in 
the  Customs  department  of  ascertaining  the  true  alcoholic 
strength  of  spirits  to  which  sweetening,  colouring,  or  other 
matter  interfering  with  the  free  action  of  the  hydrometer 
has  been  added,  the  Board  of  Customs  state  that  they  have 
found  that  the  correct  strength  of  spirit,  such  as  rum,  in 
which  colouring  or  sweetening  matter  is  present,  cannot  be 
ascertained  by  Sykes's  hydrometer  without  first  distilling 
the  spirit,  and  that,  under  the  law  as  it  now  stands,  the 
Customs  resort  to  distillation  in  the  first  instance  for  the 
purpose  of  ascertaining  the  true  alcoholic  strength  of  such 
spirits  by  Sykes's  hydrometer. 

The  Sew  Spirit  Duties. 

The  increased  spirit  duties  proposed  by  the  Chancellor  of 
the  Exchequer  in  his  Budget  BiU  came  in  force  on  April  I". 
Should  the  Bill  fail  to  pass  and  the  duty  remain  unchanged, 
any  excess  paid  will  be  returned  by  the  Government.  The 
following  resolution  was  adopted  by  the  House  of  Commons 
on  Monday  night,  and  went  into  immediate  effect : — That, 
in  addition  to  the  duties  of  Customs  now  payable  on  spirits, 
there  shall  be  charged  and  paid  the  duties  following  (that  is 
to  sav)  : — 

£    s.    d. 
For  every  gallon  computed  at  proof  of  spirits  of    0    0    G 
any  description  except  perfumed  spirit  -. 

For  every  gallon  of  perfumed  spirits 0    0  10 

For  every  gallon  of  liqueurs,  cordials,  mixtures,  and    0    0    8 
other  preparations  entered  in  such  amanneras 
to  indicate  that  the  strength  is  not  i 

And  the  duties  of  Customs  on  the  articles  hereinafter 
mentioned,  being  articles  of  which  spirits  are  a  part  or 
ingredient,  shall  be  proportionally  increased,  and  shall  be 
as  follows  : — 

£  s.    d. 

Chloral  hydrate The  lb.       0    14 

Chloroform ,.  0    3    3 

Collodion The  gallon    16    3 

Ether  acetic The  lb.       0    1  11 

Ether  butyric The  gallon    0  16    5 

Ether  sulphuric „  17    5 

Ethyl,  iodide  o! 0  11    3 


The  excise  duty  on  spirits  distilled  in  the  United 
Kingdom  is  increased  by  a  separate  resolution. 

The  advance  ou  chloral  hydrate  and  acetic  ether  amounts 

to  lrf.  per  lb.:  on   chloroform,  to  2d.  per  lb. ;  on  iodide  of 

ethyl,  to  Si/,  per  gallon  ;  on  butyric  ether,  to  9d.  per  gallon  ; 

hi  sulphuric   ether  aud  collodion,  to  Is.  3d.  per  gallon. 

— Chemist  and  Druggist. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Balata  Produciion  in*  Surinam:. 

In  his  report  on  the  trade  and  commerce  of  Surinam 
during  1893,  Mr.  E.  W.  Smith-Delacour,  Her  Majesty's 
I  lonsul  at  Paramaribo, gives  the  following  particulars  of  the 
production  of  balata  in  Surinam  : — 

One  of  the  mosf  valuable  forest  products  of  Surinam, 
and  which  has  been  considerably  exported,  is  the  caoutchouc- 
like substance  known  as  balata.  Balata  gum  holds  the 
first  place  among  the  substitutes  for  gutta-percha.  It  is 
obtained  from  the  mimusops  balata.  The  balata  gum  com- 
bines  in  some  degree  the  elasticity  of  caoutchouc  with  the 
ductility  of  gutta-percha,  freely  softening  and  becoming 
plastic,  and  being  easily  moulded  like  gutta-percha.  The 
tree  which  produces  this  is  widely  distributed  over  the 
colony,  even  in  parts  so  far  iu  the  interior  as  to  have  been 
hardly  visited  as  yet ;  and  the  industry,  now  tt_at  experience 
has  taught  how  it  can  be  carried  on  without  the  wasteful 
extermination  of  the  tree,  should  have  a  positive  future 
value.  Better  means  of  access  and  of  working  are  required 
before  the  expenses  of  production  form  the  proper  propor- 
tion of  the  value  produced. 

Balata  is  principally  exported  to  the  United  States  of 
America,  small  consignments  also  reaching  Holland  and 
Great  Britain. 

The  total  production  in  1893  was  estimated  at  113,0181b., 
valued  at  6,347Z.,  as  compared  with  26.5,976  lb.,  valued  at 
I5.O70Z.  in  1893,  showing  a  decrease  in  quantity  of 
I  52,958/.,  and  in  value  of  8,723/.— (No.  1329,  Foreign 
Office  Annual  Serii  f. ) 

Production  of  Banana-meal  in  Surinam. 

Mr.  E.  W.  S.  Delacour,  Her  .Majesty's  Consul  at 
Paramaribo,  in  a  report  to  the  Foreign  Office,  dated  the 
15th  February,  stales  that  a  company  bus  lately  been 
established  at  plantation  "  Susannasdaal"  iu  the  colony  of 
Dutch  Guiana,  for  the  purpose  of  reducing  into  meal  the 
large  quantities  of  bananas  and  plaintains  grown  on  cocoa 
estates  in  the  district.  The  banana  trees  are  originally 
planted  as  shade  for  the  young  cocoa  trees,  aud  to  such  an 
extent  that  much  of  the  fruit  is  wasted.  Machinery  and 
plant  have  been  imported  to  the  value  cf  about  2,000/., 
and  a  small  amount  of  meal  has  already  been  produced 
and  sent  to  Holland. 

The  company  anticipate  that  a  large  quantity  of  banana 
meal  for  bread-making  will  be  sold  to  the  estates  on 
which  British  Indian  immigrants  are  engaged. 

Mr.  Delacour  encloses  the  following  analysis  of  the 
Surinam  banana  : — 

Analysis  of  banana-meal  : — 

Moisture 11*44 

Ether  extract 0  39 

Alcohol  extract  (SO  per  cent.) 5*94 

of  which,  reducing  sugar  1*1S  per  cent.) 
(of  which,  sucrose  O'os  per  cent.) 

rater i  \traet 5"SS 

Fibre I'll 

Ash 3-04 

Starch 59*S5 

linoids 5"25 

Dig*  stiole  fibre  and  other  undeterminable  carbohydrates  8*15 

Total lOO'OO 
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n  ili.it  ili.-  food  value  of  i! 
nit.-,  an. I    should  be  compared  rather   t..   the   p  lato 
than  I 

In  tli-  this  analysis,  it  is  difficult  to  believe,  Bays 

Mi.  Delacour,  thnt   the  banana-meal  enterprise  will  prove 
rriruiicr.it  illy  when  it  in  remembered  thai  so  soon 

us  tli.-  ....  ...i  tr.  iently  strong  t..  bear  the  sun.  the 

»nli i  ■  io  Lin. urn  tree  us  shade  will  bo  no  longer 

.  and  the  supplj  will  consequently  become  limited. 

..    Journal. 


..II-    I  >  1  l    v  STEY. 

V.S.  (  I.'.". 

;;.-  dye- 
-  of  Haiti.  Mexico,  Colombia,  and  Jamaica, 

rs  in  those 

Haiti. 

The   port  of  Cape    Buitien    has    for   several    years  ex- 
port 1  than   any  other  p.>rt  in   the  world, 
in    tin-  export  of  logwood  has  taken 
during  the  last  few  Mars,     A  maximum  was  reached 
in  l  s  -  i  pounds  were  exported,  while  in 
it   m.is  onhj  120  pounds.     The  log- 
sts  are  being  rapidly  destroyed,  and, 
Haiti  will 
Ji  much  remains 
ite  from  public  r..a-ls. 

Mexico. 

ny    dyewoods,  known 

.   brazil    wood,    and    fustic.      These    grow 

in  pi  st,  sparingly  in   the 

interior.     Tin-    principal     markets     air    England,    United 

rmany,  France,  Spain,  ami   Russia.     The  export 

fustic  amounts  to   9,000,000  kilos,    a 

(withstanding  tli..  reckless  way  in  which  the  I 

arc  int  down,  t1  ■  inexhaustible. 

ament  has  placed  an  export  duty  on  logwood  of 

..Ion  fustic  of  75  eeuts  per  1. I  kilos. 

l.a  Paz  are  found  two  little-investigated 
dyewoods  known  as  "  lomboy  "  ami  "torote,"  which  yield 

'        nbia. 

■1  industry  in  Panama  is  of  recent  growth. 

sported,  and  in    1893   the 

i  t.>  Liverpool 

Havre.     From    Colon,  about  4,000   to    "-,000   tons  are 

annually  exported. 


/  -    in    the    low-lying    parts    of  the   island. 

re  is  bestowed  on  its  cultivation,  ami   the 

deinaud  for  it  is  steady.     The  amount  exported  in  1893  (an 

_-.■  year)  was  92,621    tons,  of  which  37,444  tons  went 

to  the  United  Kingdom. 

obtained    in   the   mountain. .us    districts.     The 

total  export   during   1893    was  6,461    tons,  of  which  3,016 

tons  went  to  the  United  Kingdom.     The  demand  at  present 

y  slight.     There  is  no'protabilitv  cf  the  supply  being 

-ted. 

Ehony.— There    is   very  little  demand  for 
this  wood,  only  146  tons  being  exported' in  1893. 

There  is  in  process  or  erection  at  Spanish  Town,  in  this 
island,  a  plant  for  the  extraction  of  dye  from  these  wo 
but  it  is  not  believed  that,  even  if  successfully  operated, 
it  will  diminish  the  exportation  of  the  dyewoods, — E.  15.  B. 


GENERAL    I  BADE    N  "/  /  v 

III  I      MlKl  K  w.    Imii  -tin     or    I  ,'r: 

company  ing  -  clearly  the 

bad  effects  whi:h  the  fall   in  pr softhei  tab   has 

bad    upon  the  mineral    industry  of  Greece.     The   EDglish 

the  freight 
chat  ;  ,n  low  prices  were  thi 

prod  the  lead  works  ol  I. annum ;  while  the  iui 

■"  l!i  ed   the  iron  '  aurium  and  ..f 

The    ln'.'li    exel  gold,   which  stood   at 

160  per  cent,  (i  i  drachma),  somewhat 

ned  the  bad 
One  of  the  chief  smelting  works,  Laurium,  treated  exclu- 
sively the  old  slags  ;m.l  dump-heaps.     The  -  age  are  Dearly 
all   worked  out,  and  of  the   dump-heaps  only  the   p 
portions     remain,  \  i/.,    those    containing 
lead,    and   70 — I'm  gnus,  silver   per   ton.      Concentrating 
works  capable   of  treating   1,000  tons  of  raw  material  per 
day  were  completed  during  is;..!.     There  were  about  6,700 
i  produced  from  these  old  dumps  during  the  year,  the 
rest  of  the  lead  or  a  little  more  than  half  being  obtained 
from  new  workings,  from  which  only  the  purest  galena  was 
extracted.    Thi  nts  of  the  lead  was 

about  2,000  grins,  per  ton.     Since  their  erection  to  the  end 
ii'iuni  worl  -in)   metric 

i  l.a.l,  to  the  value  ol  dols. 

The    Laurium  mi  produced    considerable 

quantities  ot  zinc  ore.     Since  187  l  there 

have  l.een  exported  from  these  mines  metric  tons 

of  calcined  calamine,  of  the  value  of  12,265,600  dols.  There 
has  been   a  gradual  decrease  in  the  production  of  zinc  ores 
in  the  last  few  years,  due  to  the  exhaustion  of  old  work 
but  there  .\ist  several  .1  |  ch  only  require  to  be 

properly  developed  to  yield  large  qnanl 

Since  1881,  manganiferous  iron  ore,  containing  33 — 40 
percent,  iron,  and  12 — IS  manganese,  which  (if  it 
tained  4  to  6  per  cent,  lead)  had  only  been  us,.d  as  tlux, 
has  been  exported.  It  is  estimated  that  altogether  about 
>0  tons  have  been  consumed  as  (lux,  while  to  the  end 
of  1893,  1 ,1  IS  of  the  value  of  2,679,500  dols.  have 

been  exported. 

Iron  Ores  of  Seriphos. — The   iron  mines  of  Seriphos  are 
very  ancient,  the  island  bi  I   I  j    the    Romans  >  a 

colony*  for  convicts,  who  were  made  to  work  the  mines. 
Exploitation  was  commenced  in  187o,  but  there  were  only 
42.I1H0  tons  produced  to  the  year  1880.  Since  then  a 
French  company  has  operated  the  mines,  and  has  exported 
the  following  quantities  in  tons  of  2,000  lb.  : — 


Year. 

Total  Exports. 

Eiforis  to  United 

-     .  1  eS. 

)-sl 

5.150 

..                    .. 

1882 

ISS3 

4.S00 

Is-) 

21,645 

13,1S3 

I-s;, 

) 

3,900 

2|-,S00 

is-; 

51,215 

- 

1SSS 

■ 

&950 

1889 

1 

Is. 775 

I-    ■ 

- 

1899 

1 12.1*3 

41 ,410 

•• 

554.135 

217,170 

- 
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The  heru:itite  ores  contain  :  46 — 4S  per  cent,  iron, 
2-5 — 4  per  cent,  silica,  and  0-02  per  cent,  phosphorus; 
limonil     ores  cent,  iron,  4 — 8  per  cent,  silica, 

and  0'035 — o-ol  per  cent,  phosphorus.  Good,  natural 
ports  allow  '■  rapidly. 

of  Milo. — Silver  was  discovered  in  Milo  and 
in  the  neighbouring  isles  of  Kiiuolo  and  1'olino  about 
10  years  ago.  In  1890  the  Government  prevented  a  com- 
pany, having  a  concession  to  work  lead-silver  mines,  from 
further  exploiting  these  silver  deposits,  and  order.  I 
examination  by  Government  engineers,  which  is  briefly 
resumed  in  the  following  : — 

In  these  islands  there  exist  in  several  places  verticular 
masses  of  heavy  spar,  intermixed  clay,  surrounded  by  elaj 
and  decomp  ised  trachyte.  These  masses  are  embedded  in 
fresh   trachyte.     The  heavy  spar,  clay,  and  trachyte  carry 

silver.     It  is  estimated  that  there  is  no  less  than  10,000. I 

tons  of  this  ore.  The  silver  is  unevenly  distributed,  and  the 
ore  is  not  rich,  averaging  about  164  grains  per  ton  (5i  oz.). 
Some  assays  have  given  as  much  as  4,000  grms.  per  ton. 

The  engineers  being  of  the  opinion  that  large  quantities 
of  ore  averaging  2:,<i  grms.  per  ton  could  be  profitably 
worked,  the  Government  in  February  1893  offered  to  grant 
a  lease  to  the  highest  bidder  to  mine  150,000  tons  within 
15  years.  It  was  easy  to  foretell  that  under  these  conditions 
and  with  the  low  price  of  silver  no  one  would  undertake  to 
mine  8-oz.  ore. 

Magnesite. — This  mineral  holds  an  important  position. 
Its  occurrence  in  nature  as  magnesium  carbonate  appears 
to  be  rather  limited,  and  nowhere  else  can  it  be  found  in 
such  workable  quantities  as  in  Greece.  The  composition  of 
the  ore  is  as  follows  :  — Magnesium  carbonate,  96 — 98  per 
cent.;  silica,  1 — 1-5  per  cent.;  alumina,  0-5 — 2  per  cent. ; 
calcium  carbonate,  0-5 — 1'5  per  cent.;  iron  carbonate, 
0-3 — 0-5  per  cent.     The  manufacture  of  bricks  from  burnt 


magnesite  was  first  carried  out  in  Styria,  Austria,  but  for 
-  ime  yens  past  there  has  been  an  establishment  at  Eubea. 
After  many  experiments  and  difficulties  on  account  of  the 
high  temperature  necessary  (above  the  melting  point  of 
platinum)  to  burn  the  magnesite  to  ateaaci  ius  substance, 
they  succeeded  about  the  middle  of  1SJ3  in  carrying  on  the 
operations  continuously.  The  maximum  compressibility  of 
magnesia  is  at  1,800  G.,  with  a  diminution  of  80  per  cent. 
in  volume.  The  "  Chamotteskine "  and  "Dinas  bricks'' 
used  in  the  construction  of  the  furuace  (Hoffmann's  circular) 
were  unable  to  withstand  the  heat  ;  now  the  magnesium 
bricks  are  used. 

The  specific  gravity  of  these  compact  bricks  is  2' 64,  and 
their  composition  is  :  Magnesium  carbonate,  93*25 — 96-25. 
per  cent.;  calcium  carbonate,  1  ■  5  —  3  ■  00  per  cent,  j  silica, 
1/5 — 2'j  per  cent.;  iron  oxide  and  alumina,  0' 75 — 1-25 
per  cent. 

Emery  is  found  in  several  of  the  Greek  islands,  but 
chiefly  in  Xaxos,  where  it  has  been  exploited  for  a  long 
while,  and  occurs  in  boulders  in  crystalline  limestone  cf  the 
Archian  age.  These  mines  could  very  easily  compete 
against  those  of  Asia  Minor,  situated  between  Smyrna  and 
F.pliesus,  as  they  are  purer,  containing,  before  undergoing 
any  cleaning,  68 — 70  per  cent,  corundum  against  65  per 
cent,  of  the  Smyrna  deposits.  The  old  method  of  fire- 
setting  is  still  used  on  account  of  the  difficult)-  of  boring, 
even  with  the  hardest  steel.  The  price  of  emery  in  blocks 
at  the  coast  of  Xaxos  is  65  francs  per  metric  ton  :  loads  of 
at  least  300  tons  can  be  obtained,  but  on  account  of  the  bad 
ports  it  is  difficult  and  expensive  to  ship  such  large  blocks. 
Between  the  years  1869 — 1886  the  quantity  of  Xaxos 
emery  produced  was  41,344  metric  tons,  valued  a(  1,809,220 
dols.  From  1869  to  1889,  the  Government  supplied  emery 
at  the  fixed  price  of  21s -SO  francs  at  X'axos.  Since  then 
the  competition  of  the  Smyrna  mines  has  brought  the  price 
down,  as  stated  above,  to  65  francs.  —  Engineering  and 
Mining  Journal. 


Mineral  Production  of  the  United  States  in  1893. 


Product. 


Customary 

Measures. 


189-2. 


\<\i;\ 


S2EE         Metric  Tons. 


Customary 

Measures. 


Metric  Tons. 


Short  Tons 


Xox-Metallic. 

Asbestos 

Antimony  ore 

Asphaltum  and  asph.  rock 

Barytes  (crude)  

Bauxite 

Borax 

Bromine 

Cement,  hydraulic Bids.,  300—400  lbs. 

Cement,  Portland 

Coal,  anthracite 

Coal,  bituminous 

Coke 

Cobalt,  oxide 

Copperas 

Corundum 

Chrome  ore 

Feldspar 

Flint 

Fluorspar 

Grindstones 


Pounds 


Long  Tons 
Short  Tons 

PoUU'ls 

Short  Tons 
Long  Tons 

Short  Ins 


100 

850  < 

47,010 

28,476 

9,800  | 

12,538,196 

379,480 

8,211,181 

547,440 

16,850,405 

114:220,1111 

12,010,829 


47 
llii 
12 


8,600      Kilos. 

1,504 
1,650 
16,000 

37,000 

:>. 


91 
771 
42,675 
25.S33 
8,891 
5,687 
172 


352,696 

,059,045 

,204,203 

3,900 

12,021 

1,364 

1.677 

16,258 

37.5SI6 

8,165 


120 

850 

31,944 

26,632 

11,041 

8,699,000 

348,399 

7,503,385 

596,631 

48,044,834 

113,847,568 

9,792,330 

3.S93 

16,000 

1,747 

1,620 

17,000 

38,000 

9,700 

45,550 


109 

771 

31,701 

24,161 

10,106 

3,946 

158 


48,818,366 

115,680,514 
9,949,986 
Kilos.  1,766 
14,515 
1,585 
1,646. 
17,271 
38,612 

S.SIIII 
41,350 
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r  iron  flux 














Vlltli.lv.. 

rude)  . . 







natural  

ir 

d 


Mil  ILIIC. 


Antintonv 


•i 









lid  fcrro-manf 

Tin 




Customary 
Measu 

I   ••! 

Sh  >ri 
Low.'  T "lis 

rons 

Lbs. 
Cubio  Feet 

I.bs. 

BI.Is.,  12  mils. 

ITons 

Lbs. 

Tons 

Long  Tons 

Bl.ls..  280 lbs. 

In  Squares 

Short  Tons. 


Pounds. 
Troy  Ounces. 

Short 

Pounds. 
Flasks,  76]  lbs. 
Oi. 
Long  Tons. 
Poui 
Tons. 


■ 


M.-f  |    jl 


MOO 

4451.000 

1,402 

1,272 

1,1  IS 

19.117 

10,121! 

8,150 

110,000 

::i 

•• 

58 

50,512,136 

■ 

• 

'.'17.2.77 

083,140 

899,174 

634 

106 

000 

816 

1,500 

1,361 

106,250 

86.526 

11.  M.M  I 

1,542,133 

•• 

1 J .  135,487 
871.500 

• 

21,054 

20,100 

3,300 

2,994 

1,344 

1,219 

11  925 

38,034 

33,113 

• 

3,830 

'■17- 

200 

• 

350 

318 

117  017 

322 

- 

1,596,375 

Kilos. 

].7.f.'.:i»i 

54,110 

8,977,869 

7.043.384 

■ 

103,928 

■ 

13,614 

■   • 

11.745 

'.'71 

1,046 

1122,195 

"ii.OOO 

182,015 

si  ,11S 

1 13,400 

None 

1 

"• 

l.'l  nilFr.    PRODUCTION    IX    ASSAH. 

.ling    to   tlie    Calcutta    Englishman    for   the   7th 
February,  robber  is  the  most  important  oi  the  minor  fo 
products  of  Assam.     It  has  yielded  a  considerable  annua] 

nue  to  the  Forest  Department,  obtained  through  the 
licensing  of  contractors,  or  makaldars,  who  purchase  the 
tight  of  tapping  trees,  and  practically  within  certain 
limits  a  monopoly  in  the  foreign  imported  rubber  trade. 
The  revenue,  however,  has  not  been  regarded  as  satisfactory 
during    r.  -.    and    owing    to    the     illicit    tapping 

operations   carried   on  by  the   hill   tribes,  and    the   great 
difficulty  of  adequately  protecting  the  Government  rubber 

its,  it  was  decided  in  1892  to  discontinue  the  raahal 
system.  In  its  place,  a  doty  of  12  rupees  permaund  was 
imposed  on  all  robber,  whether  of  home  or  foreign  origin, 

lined  from  Government  forests  or  imported  across  the 

ler,  and  this  change  promises,  in  the  opinion  ,,(  the 
conservator,  to  work  very  satisfactorily.  There  "as  some 
difficulty  at  first  in  explaining  the  new  order  of  thinu-  t<. 


the  traders  interested  in  rubber,  and  the  exports  during  the 
first  few  mouths  consequently  showed  a  decrease  as  com- 
pared  with  those  under   the  old   system.     There  is  .  very 

indication,  however,  that  the  trade  is  rapidly  recovering 
itself. 

til  LNG1  -    !'•    I    .S.    I'm  NT    <  1 1  I  l    !     I!l  lis. 

Iii  . some  recent  changes  in  the  "Rules  of  Practice"  for 
the  United  States  Patent  Office,  Rule  64  bat  been  repe 
It  read  as   follows:  "The  first  step  in  the  examination  of 
an  application   will  be  to  determine  whether  it   is,  in  all 
respects,  in  proper  form.     If,  however,  the  obj 
to  form   are  not   vital,  the  examiner  shall  the 

consideration  of  the  application   on   its  merits,  and  iu  such 
case   he  must,  it    possible,  in  his  tir-t  letter  to  the  applicant, 
stat.    all    his    objections,  whether  formal   or 
until  the  formal  obj.  f,  further  action 

will  not  be  taken  upon  the  merits  without  the  order  of  the 
Commissioner."     Instead    of   this    the    following   rule 
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adopted:  "Where  the  specifications  awl  claims  arc 

such  that  the  invention  may  be  understood,  the  examination 

complete  application  and   the  action  thereon  will  he 

led    throughout  to   the   merits,  bul   in  each  letter  the 

nuer  shall    state  01  refer  to  all  his  objections.     Only 

ses  presenting  pa  substance  will  requirements 

in  matters  of  form  be  insisted  upon."     The  meaning  of  this 

as    to    be    that    while    an    examiner    may    still    specif;. 

rectness  in   form  .  -  one  of  the  reasons  for  rejecting 

;iii  applicati  >n,  specifications  or  drawings  will  not  he  sent 

back   for   correction    unless   the    examiner   believes,    aftei 

inspection,    that   there    is    some    patentable    point   in   the 

application. —  'Engineering  and  Mining  Journal. 

JoHANNESUl  m.    SCLPHUBK    A(  ID    Weill;-. 

The  sulphuric  acid  manufactory  recently  erected  near 
Johannesburg  by  a  party  of  English  capitalists,  at  a  cost 
for  plant  of  55,000/.,  is  capable  of  producing  2,000  tons  of 
a   id    per    annum.     The    sulphur  is  obtained   from   pyritic 


concentrates  purchased  from  the  mining  companies.  All 
the  sulphur  but  1  per  cent,  is  extracted,  and  the  oxidised 
ore  is  then  -cut  on  to  extracting  works  for  the  recovery  of 
its  gold  contents.  The  demand  for  sulphuric  acid  is 
increasing  daily,  and  its  price  per  lb.,  when  taken  in  large 
tities.  as  is  done  by  the  ehlorination  works,  is  less  than 
that  of  the  imported  acid  without  the  duty,  which  is  1</. 
per  lb. — Chemist  and  Druggist. 

Chemical  Masures  nj  the  United  States. 

In  the  United  States  the  manufacture  and  consumption 
of  chemical  fertilisers  lias  increased  rapidly  ever  since  the 
opening  of  the  South  Carolina  deposits  ;  fully  one-half  of 
the  product  is  consumed  in  the  cotton  States,  but  as  the 
rich  soils  of  the  north  and  west  are  gradually  being 
exhausted,  the  use  of  fertilisers  in  those  sections  is 
increasing.  The  following  tables  show  the  production  and 
consumption  of  fertilisers  in  the  United  States  since 
1888  :  — 


Alabama 

Florida 

Georgia 

South  Carolina 

North  Carolina 

Tennessee 

Kentucky 

Mississippi 

Arkansas 

Louisiana 

Texas 

Virginia 

\\.--t  Virginia 

New  England  States. 

Western  States 

Middle  State 


Total  . . 
Product  iou 


1---. 

1889. 

1890. 

l-";. 

1892. 

1893. 

Tons. 
43,000 

Tons. 

43.IHIII 

Tons. 
40,000 

Tons. 
55,000 

Tons. 
10,000 

Tons. 
45.1HI" 

15,000 

1S.O0O 

211.1100 

25,000 

35."im 

170.000 

IS5.00I) 

■1 no 

230,000 

175,1111" 

280,000 

115,000 

120,000 

125,000 

130, 

11". 1 

115."  1  1 

90,000 

'.'.">.: 

95, 

105,000 

90,000 

2S.000 

89, 1 

30,000 

33.111111 

30.000 

35.11"" 

15,000 

18,000 

15,000 

15,000 

2". 

12,000 

s.,,-,.111 

12.5110 

'  15,000 

IO.iii  in 

15.1111" 

7,300 

8,000 

10,000 

10,000 

lll.Dl  10 

15,""" 

12,000 

!'. 1 

10,000 

13.IKMI 

10,000 

25,""" 

10,000 

10,000 

12,3  0 

111, 1 

10,000 

30.0CO 

25,000 

:.". 

23. 

2-,."." 

sMim 

110,000 

105,00 

12  1,000 

100, 

103.000 

70,1  i.u 

86,000 

7.-..HM 

73.11"" 

80,000 

210.000 

370,000 

350,0"" 

360,000 

305,000 

285. i 

975,500 

1,199.000 

I,l95,0i»l 

1,340,000 

1.1)7",""" 

1. 223.01  HI 

990,000 

1.230,000 

1.23", 

1,360,000 

1,365,000 

1,350,000 

Prior  to  1888  the  estimated  production  was  1,020,000  tons 
in  1885  ;  1,099,500  tons  in  1886  ;  and  975,000  tons  in  1887. 
In  1862  Great  Britain  manufactured  200,000  tons  of 
chemical  manures,  and  in  1890  800,000  tons.  The  produc- 
tion for  1893  is  estimated  at  850,000  tons,  about  one-half 
heing  consumed  in  the  United  Kingdom  and  the  remainder 

'toil. 

The  world's  supply  of  crude  phosphate  and  guano  as 
given  by  the  best  official  sources  is  as  follows : — South 
Carolina,  560,000  tons;  Florida,  425,000  tons;  Belgium, 
400,000  tons;  France,  100,000  ton-:  West  Indies,  guano, 
30,Ou0  tons  ;  South  America,  guano,  45,000  tons;  Kussia, 
70,000  tons;  Germany,  50.000  tons;  Spain,  40,000  ton-; 
England,  30,000  ton-':  Canada,  15,000  tons;  Norway, 
-20.000  tons;  and  Nrrth  Carolina,  2,000  tons;  total, 
2,087,000. 

The  countries  of  Europe  are  estimated  to  have  produced 
during  1893  the  following  amounts  of  acid  phosphates: — 
France,  440,000  ton-  ;  Belgium,  275,000  tons;  Germany, 
.'..",11,000  tons;  Holland,  Sweden,  and  Norway,  150,000; 
Italy  and  Switzerland,  [00,000;  other  countries,' 100.000. 

The  \  ■•■  ltios  of  Manures. 
A    very    useful    guide    for   purchasers   of  manures   and 
feeding  stud's  has  jn-t   been   issued  by  tin-   Highland  and 


Agricultural  Society,  in  the  shape  of  a  scale  of  unit  values 
to  be  used  in  determining  a  fair  price,  full  instructions  and 
illustrations  of  how  to  make  the  necessary  valuations  being 
appended.     The  manures  are  classified  as  follows  : — 

"  Fish  Guano. — Finely  ground,  and  containing  not  more 
than  3  per  cent.  oil.  I-'rey-Bentos  Guano. — («.)  Meat 
meal,  free  from  horn,  yielding  over  11  per  cent,  nitrogen 
(i.)  Mixed  scrap,  yielding  6  to  7  per  cent,  nitrogen  and 
yo  to  40  per  cent,  phosphates.  Hone  Meal. — («.)  90  per 
cent,  passing  |-in.  sieve.  (&.)  Coarser.  Genuine  bone 
meal  contains  45  per  cent,  to  55  per  cent,  phosphates,  and 
from  4i  per  cent,  to  5|  per  cent,  ammonia.  The  better 
qualities  contain  little  or  no  fat.  Steamed  Bone  Flour. — 
Ground  to  flour  and  containing  about  HO  per  cent,  phos- 
phates and  about  2  per  cent,  nitrogen.  Dissolved  Bones. — 
Must  he  pure,  i.e.,  containing  nothing  hut  natural  bones 
ami  sulphuric  acid.  Dissolved  Compounds. — Including 
'  dissolved  bone  manures  '  and  all  special  manures  consisting 
of  ingredients  mixed  together  and  dissolved  as  a  whole. 
The  'average'  units  should  be  used  in  valuing  ordinary 
well-made  dissolved  compounds.  If  the  manure  is  of 
superior  manufacture  and  of  high  concentration,  the  units 
used  should  be  above  the  average  :  if  of  inferior  manufac- 
ture, or  of  low  concentration,  the  units  used  uhould  be  below 
average.     In    valuing  such   manures    for  associations    the 
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unit-    employed    mu-t    be    specified.    Mixtures. — T"    be 

valued  ace  truing  to  Ibe  unil  iraluei  «»-  given  below  |  ■>!  the 

ingredients  of  which  thej  nre  guaranteed  and  also  found  to 

be   composed,  with  sn  addition  of  from  9  t'>  it)  per  cent., 

lo  the  fineness  of  their  manufacture.     Thomas- 

■  .round   PI  il   gi inding  ie  of 

paramount  imports  [he  coarsest  kiud  used  should  be 

pound  that  BO  percent  passes  through  ■  brieve  of 

lioli  9  per  square  inch. 


Il"   I                   ble  ^i\  >~  the  unil  valni  -  foi  .!"•  p 
on,  which  are  < pulsorj  on  a  I  lot    I  analytical  a* 

linn. 

i  on  the  present  n  taiV  i  r  Wh<  a  tie  .e  unit- 
are  multiplied  bj  the  percentogi  -  n  inure, 
il"  v  will  i  irlj  the  cash 
al  which  ;le  ton  ma}  be  honghl  in  fine 
serviceable  condition.  Larj  made  on 
more  favourable  terms. 


Unil  Value*  for  S 


(tcmi  lo  bo  \  titled. 

M 

[chaboe. 

Peruvian  (Riddled). 

I  rey-Eon 

mo. 

Genuine. 

Genuine. 

ft. 

s.     d. 

2    0 
20     I 

it.    d, 

2  0 
■ji    0 

3  C 

».    ,/. 

1     1 
1.;    8 

ISO    0 

*.    </. 

1    6 

11    .i 

ISO    0 

180    (i 

».    <J. 

1    4 
12     0 

■  • 

-  per  ton.(  Fn"" 

270   » 

225    0 
280    0 

140    0 

Items  t"  be  Valued. 

Bone  Meal. 

Steamed 

llis^i 

Vitriolated 

Bun. 

s 

pliospb 

ved  Comiiounds. 

a. 

rtt 

Boue  Flour. 

\  • . 

t.     i. 

1     4 
12     6 

s.    d. 

1    3 
11    C 

s.    </. 

1    6 

13     (i 

s.     d. 
3    0 

1     6 

14    0 

».  ,1. 
1   11 

■v.  d.        ,v.    .; 
i    0  to  3    0 

„        1     3   ,.    1     9 

„     12    0  ..  17    0 

.,       3     4   ..   .'(     ■- 

».   d. 

a  a 

1     8 
13    0 
3    15 

1        

(To 

117     G 
130    0 

112    6 

115     0 

110    0 
120    0 

105     0 
120     0 

26  °  „  =  50    0 
73     0 

•• 

, . 

lical   Trade  Journal. 


Thk  Output  os  Platinum. 

ital  platinum  output  in  the  I'rul  mines  in  1893  was 
». I  rt  10,038  lb.  in  1893.    The  average  annual 

output  for  the  last  10  years  has  been  7.S4S  fb.,  that  of  1893 
being  the  greatest  quantity  ever  obtained.— -Chemist  and 
Dnijgist. 

The  Copper  Orbs  of  Persia. 
.-1.  F.  SUM.     Chem.  Zeit.  18,  3-4. 
Up  to  the  last   200  years  the  copper  used  in  Persia  was 
all  produced  in  the  country.     Only  the  richer  oxidised  ores 
were  smelted,   ores  of  3  to  5  percent.   being  non-visible, 
left  by  the  miner-.     The  old  slags  contain  1  to  3  per 
cent,  of  copper.     The  present   production   is  uncertain,  but 
'!'<■'  paid   to  the  Government  -how  it  to  be  incon- 

-ibVrablc.     There  i-  little  prospect  of  any  extensive  works 
being  established,  as,  excepting  near  the  Caspian,  where, 
ou  the  northern  -lopes  of  the  Elburs   mountains,  wood  and 
available    for   fuel,    or  on    the    Persian  Gulf   (in 
neither  of  which  region*   is  there  sufficient  evidence  of  im- 
mt  deposits),  the  cost  of  carriage  would  be  prohibitive 
Particulars  are  given    of    many  deposits   visited  by  the 
author  during  the  last  three  yean. 

The  district   of  Anarek   is"   rich   in   minerals.     It  is  com- 

i   of  recent    limestones    resting    on   ancient   eruptive 

rocks    and   crystalline   schists   which  have    been    broken 


through  by  trachytic   .nasse.-  of  tertiary   age.     Water  and 
fuel   are    scarce,   but  copper  and   lead    are   smelted  with 
charcoal  made  from  the  bushes  found  in  the  desert.    Mining, 
together  with  camel-breeding,  has   supported  a  r 
of  some  2, Soil  people,  probably  for  centuries. 

To  the  ea-t  of  Seurnau,  about  18  kilom.  from  the  petro- 
leum wells,  carbonate  and  oxide  of  copper  occur  as  an 
impregnation  in  claj  -late,  the  mineralised  stone  assaying 
5  per  cent.  Should  the  borings  now  in  progress  ffor 
petroleum)  succeed,  tha  de]    sits  n 

working,  as  sheet  copper  could  be   used  for  the  transpol 
the  oil. 

About  15  kilom.  to  the  east  of  Dorfa  .  fool    i 

the  Sefid  Kuk  mountains,  are  two  veins  of  copper  pyrites 
from  3  to  4  in.  in  width,  which  the  writer  looks  upon  as 
payable  deposits.  The  veins  occur  at  the  contact  between 
porphyritic  rock  and  Jurassic  limestone,  and  chalespyrite  is 
associated  with  fiuor-  and  calcspar.  Coal  is  found  in  the 
vicinity,    and    communicati  with    the    coast    and 

the   interior   are   comparatively   _  iod.     In   conclusion   he 
Bays  that  though  Persia  appe;  rich  in  copper  ores, 

the  workal  Ie  deposits  are  few  and  I  u  between.— J.  H.  C. 
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BOARD   OF  TRADE  RETURNS, 

Si  MMAliV   OF   IMPORTS. 


Articles. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


189S. 

1894. 

£ 

£ 

1,866,413 

1,7S8,300 

694,670 

813,996 

690.935 

618,050 

2,450,455 

2,450,049 

i.i.'i'.K 


35,341,037 


Summary  of  Exports. 


Articles. 


Mouth  ending  Slst  March. 


189S. 


1694. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


£ 

£ 

2,810,024 

2,241,893 

917165 

827.841 

2399,766 

2,466,560 

19,432,904 


is.ir.i-,1"-; 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  31st  March. 


Articles. 


Quantities. 


1893.     '      1894. 
I 


Alkali Cwt. 

Bark  (tanners',  4c.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Aniiine Value  £ 

Alizarin 

Other  

Indigo   Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. ..  Value  £ 

Total  value  of  chemicals 


5,182 
17,426 
39,327 

.. 
283 

3,509 


7,126 
19,689 

28,652 

320 
1,862 


9,812         16,340 

15,578  35,741 

4,295  2, 132 


£ 

■1,904 
5,601 
9,384 
119.249 
1,607 
78,500 

11,120 

22,072 
1321 

209,330 
14,107 
56,011 

161,961 


£ 

6,283 
6,654 
6,916 

122,978 
2,003 

ij..";: 

14.875 
18,644 
2,555 

324,157 
33,001 
29,290 

203,678 


694,670 


813,996 


Imports  of  Oils  for  Month  ending  31st  March. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

31,968 
2,973 

90,325 

11,159,708 

3,713 

1,397 

9,931 

26,015 
2,041 

96.824 

14,008,835 

2,202 

1,877 

6,799 

£                 £ 

41,545          32,020 

190,112  |       72,007 

134,903        113,1122 

193,916       216,877 
91,248         55,s_>s 

31,958          35,245 

Other  articles  . .  Value  £ 

11,366            6,463 
79.832          86,588 

Total  value  of  oils. . . 

"' 

•• 

696,935        618,050 

Imports  of    Raw   Material   for   Non-Textile 
Isdcstries  for  Month  ending  31st  March. 


Articles. 


Bark,  Peruvian  .  •  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic ,, 


Quantities. 


Values. 


1894.  1893. 


1894. 


Lao,  4c 

Gutta-percha 

Hides,  raw:— 
Dry 

Wet 


Ivory , 

Manure : — 
Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn 

Staves  

Mahogany Tons 

Other  articles. . .  .Value  £ 


8,124 

183,422 

22,111 

4,16a 

7.242 
4,470 

30,030 
43,472 

840 

1,860 

6,221 

19,601 

29,754 

58,344  , 

6,840 

15.18S 


6,027 

145,689 

20,503 

5,107 

12,367 

7,295 

48,504 

37.1S7 

936 

528 
7,182 

11,089 

30,906 

69320 

1,692 

21,240 


15,800 

23,142  ' 

89,752 

77,234 

53,703 

72,779 

2,231 

869 

90,187 

131,852 

50,589 

94,613 

3,536 

5,722 

4,451 

7,090 

£ 

16,354 
29,832 
268,377 

12,017 
33,079 

24,801 

71,746 
92,531 

39,546 

7,385 
27,171 

192,825 

67,415 

69,357 

67,443 

72,699 

89,633 

22,923 

81,654 

1,023 

131,705 

123,034 

15,969 

38,671 

862,765 


Total  value  . 


2,450,466 


£ 
10,517 
23.869 
206,732 

12,657 
66,041 

84,899 

111,910 

75,866 

41,333 

2,150 
34,173 

102,170 

56,933 

69,288 
17374 
94,104 

114,547 

it  r.  i 

94,273 

372 

208,323 

236,572 

31,364 

54.967 

684,651 


2,450,049 


Besides  the  above,  drugs  to  th9  value  of  76,297?.  were    imported, 
as  against  82,744!.  in  March  1893. 
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Iutobth  or  Metals 

FOB    M.i\  III    KM. IN..    SIST     M  l8l    B. 

Qua. 

Values. 

Articles. 

un, 

1894. 

189S.           1894. 

Copper  :— 

Unwrought  .. 
Iron :— 

•      " 

t      .. 

.    Lb. 
Value  £ 

Value  £ 

metal! 

-.Ml 
9,263 
1,644 

3,707 

686 

16.448 

3,01 'J 

118,169 
3.209 

021 

7.1371 
3,777 

£            e 

[1,029 

2-2l,!>W         140,747 

\t,  Ac. . 
titeel,  unwrought 

Lead,  pig  and  slut 

32.2no         23,646 

1                6,125 

161359        118,352 
10630s        102.422 

Quicksilver 

124,712 

201,270 
255299 

96,602          60.895 

Other  articles  .. 

1 16392 

229,509 

Total  value  o 

.. 

., 

1,866,413 

1,788,900 

Exports  ok  Miscellaneous  Articles  for  Month 
kniung  SIst  Mabi  a. 


Article*. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

Military  stores. .  Value  £ 

676,000 

•  • 

1,128,100 

£ 
15.267 
57.111 

£ 

19,724 
136,491 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

l'arthenware 

Stoneware 

Glass  :- 
Plate Sq.Ft. 

Flint Cwt 

Bottles 

Other  kinds 

Leather :— 
Unwrought 

■Wrought Value  £ 

Seed  oil Tons 

yiooroloth So..  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

»ags Tons 

Soap Cwt. 


ii      1,552,900 
89J277         30,111 


97.024         SI  168 
7,940  6.950 

50,029 

- 

12,023 


6,6*4  5,901 

1877,000     1.762,400 
.. 

75.641 

5,042 

"    1  50,532 


111,644 

148,601 

192,535 
15392 

■ 
19,577 

15,101 

27,101 
152,912 

7l,:>05 
lH.-il 

57,001 


95,328 
60,633 
116,870 
115,950 

12.7>; 

4,901 
15,304 
27.377 

8,236 

113,712 
20/,  19 
123,904 

119,5)-.7 
136,318 
S7;918 

55.537 


Total  value  . 


Exports  of  Mktals  (otiikii  than  Maciiinkrt)  for 
Mi  ill  i    M  LBC1I, 


Articles. 


Bras Cwt. 

Copper  :— 
Unwrought , 

Wrought 

Miied  metal 

Hardware Value  £ 

Implements 

Iron  and  steel Tons 

Lead „ 

Plated  wares...  Value  £ 
Telegraph  wires        „ 

Tin Cwt. 

Zinc „ 

Other  articles  ..  Value  £ 

Total  value 


Q unnt  it  :n 


181  ;. 


1891. 


Values. 


1893.  18S4. 


1H.571 

50,900 


8.929 

2.5,571 


10,024 


£ 


26,482  lii2.HU 
84,087  713-0 
.. 

112,440 

1, 711  ll.lOH 

J.;.  157 
22,'i61 
13,058 
21332 
81,407 


11,202 
14870 


£ 
85,1 10 

73,0  U 
70.4:3 
154.110 

1,453406 

20,006 
113,123 
41,513 

i 


2,S10,024      2,241,893 


Exports  of  Drugs  and  Chemicals  for  Month  ending 

31st  March. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1884. 

0--,7<>'.' 
1 1641 1 
39,523 

•• 

458,281 
101,486 

35,75- 

£ 
218310 

268421 

-O.illil 

• 

£ 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

1".U7 
266,071 

-1.-7I 

;»7.i:o 

..                  .. 

917,165 

2,899.766      2.1 
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iflontfolp  patent  list* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

6551a.  T.  G.  Hall.  An  appliance  for  breaking  down 
crust  in  gas  producers.  Complete  Specification.  Filed 
March  19.     Date  claimed  March  28,  1S93. 

5686.  T.  T.ohnstein.  An  improved  float  for  determining 
the  absolute  weight  and  specific  gravity  of  solid  and  liquid 
bodies.     Complete  Specification.     March  19. 

5S77.  F.  M.  Robertson,  W.  S.  Miller,  and  H.  S.  Fearon. 
Improvements  in  the  process  of  and  apparatus  for  evaporat- 
ing or  drying.     March  21. 

5925.  G.  Seagrave,  J.  H.  Pickup,  and  L.  Moritz.  Im- 
provements in  apparatus  for  heating  air  or  other  gases. 
March  21. 

6013.  J.  Alty.     See  Class  XVII. 

6176.  J.  E.  Tolson  and  G.  Tolson.  A  new  or  improved 
automatical  hydro-extractor.     March  27. 

6462.  K.  C.  Edmunds.  An  improved  compound  or 
mixture  for  freezing  or  chilling.     March  31. 

6495.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper.  A 
process  for  protecting  iron  pipes  from  corrosion  by  passage 
of  electrolysed  chloride  solutions  employed  as  disinfectants. 
March  31. 

6953.  A.  G.  Ogilvie.  An  improvement  in  kilns  for 
burning  lime  or  calcining  other  minerals.     April  7. 

7019.  T.  Oxley.  Improvements  connected  with  furnaces 
and  relating  to  means  for  dealing  with  the  products  of  com- 
bustion.    April  9. 

7027.  L.  Wagner  and  J.  Marr.  New  or  improved  process 
and  apparatus  for  purifying  liquids.  Complete  Specifica- 
tion.    April  9. 

7053.  F.  E.  Whitham.  Improvements  in  depositing 
tanks  for  separating  solids  from  liquids.      April  9. 

7235.  D.  McGill.  An  improved  method  of  and  means  for 
the  compression  of  air  or  other  gases.     April  11. 

7305.  J.  G.  Hall.  An  improved  brewing-pan  or  copper 
for  the  boiling  of  worts  used  in  breweries  and  distilleries, 
applicable  to  steam-boilers  and  other  similar  uses.    April  12. 

7318.  T.  Wheeler.  An  improvement  in  metallic  thermo- 
meters and  barometers.     April  12. 

7326.  E.  Hesketh  and  A.  Marcet.  Improvements  in 
flasks  or  cylinders  for  containing  gases  under  pressure  or 
liquefaction  or  the  like.     April  12. 

7388.  E.  G.  Scott.  Improvements  in  evaporating  appa- 
ratus.    April  13. 

Complete  Specifications  Accepted.* 

1893. 

8646.  C.  Huelser. — From  A.  Bloch.  Process  and  appli- 
ance for  mixing  gases  with  liquids,  especially  carbonic  acid, 
with  water  for  baths  and  the  like.     April  4. 

9147.  J.  Bouvicr.     Improvements  in  filters.     April  18. 

10,216.  T.  Ledward.  An  improved  cooling  apparatus  for 
fluids.     April  11. 


1894. 

2588.  J.  Nagcl.     Apparatus  for  distilling  and  sterilising 
water.      April  11. 

4094.    S.    C.    Hauberg.      Improvements    in    centrifugal 
liquid  separators.     April  11. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

6152.  H.  Fourness.  Improvements  in  the  process  of  anJ 
apparatus  for  manufacturing  water-oil  gas.     March  27. 

6693.  1. 1.  Gugenheimer.  Improvements  in  heating  gases 
for  metallurgical  furnaces.     April  3. 

6706.  J.  Parkes  aud  J.  Parkes.  Improvements  in  gas- 
carburetting  apparatus.     April  4. 

6737.  J.  Braunschild.  Process  for  changing  asbestos- 
fibre  into  an  incandescent  body  for  incandescent  gas-light. 
April  4. 

7019.  T.  Oxley.     .See  Class  I. 

7179.  J.  Hodkinson.  A  new  and  improved  method  of 
heating  brine  or  similar  substances.     April  11. 

7237.  W.  O.  Felt.  Improvements  in  the  manufacture  of 
gas.     April  11. 

7243.  L.  Parent.  Improvements  in  the  continuous  manu- 
acture  of  anhydrous  nietallurgic  coke.     April  1 1 . 

7372.  M.  Bernstein  and  A.  Silbermann.  Improvements 
in  and  relating  to  incandescent  gas  lighting.  Complete 
Specification.     April  13. 

7482.  S.  A.  Johnson.  Improvements  in  the  use  or  em- 
ployment of  hydrocarbon  or  other  suitable  oils,  and  in  the 
method  of  burning  same  in  firegrates,  stoves,  ranges,  fur- 
naces, or  the  like,  for  heating,  cooking,  and  such  like 
purposes.     April  14. 

Complete  Specifications  Accepted. 
1892. 

23,497.  E.  Wardell  and  J.  H.  Evers.  Improvements  in 
apparatus  for  washing  the  gaseous  products  escaping  from 
boiler  and  other  furnaces,  and  for  increasing  the  draught  in 
such  furnaces.     March  28. 

1893. 

4037.  H.  Aitken.  Improvements  in  and  apparatus  for 
obtaining  cyanogen,  cyanides,  and  other  products  from  car- 
bonaceous matter,  or  substances  containing  ammonia  or 
nitrogen,  or  compounds  thereof.     April  4. 

6515.  E.  Smith.  Improvements  for  the  consumption  of 
smoke  and  waste  gases  in  furnaces.     April  4. 

6551.  T.  G.  Hall.  A  process  and  appliance  for  electri- 
cally treating  gaseous  and  other  bodies,  a  new  compound 
gas  made  by  such  process,  and  apparatus  for  such  produc- 
ing and  consuming  said  gaseous  product.     April  4. 

7605.  J.  Smith.  A  retort  and  apparatus  connected 
therewith  for  the  purpose  of  converting  coal-tar  into  gas 
for  illumination  and  other  purposes.     April  11. 

1894. 

81.  F.  Kempster.  An  apparatus  for  the  utilisation  of 
mineral  oils  for  heating  purposes.     April  11. 

4719.  E.  Fleiscnhauer  and  M.  Bernstein.  Improvements 
in  and  relating  to  the  manufacture  of  gas.     April  18. 
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lV.-(  OLOURXNG  mai  li  K>  un  in 

Arri  i<  u."\'. 

(      ii.    \l.cl.     1  rom    I  be  ■•  llschaft  fiir 

Germany.     Manufactui  olonr- 

ui);  matters.     March  19. 

.-,711.  ||    i  From  The  Farbenfabriken  vormals 

1     Bayer  ninl'  y.     The  manufacture  or  produc- 

.  flouring  matter* and  materials  therefor.     M  irch  19. 

ii    i     \      -mi.  —  From  The  Farbenfabriken  vormala 
I  .  Barer  and  Co  .  Germany.     The  manufacture  or  produc- 
colouring  matters.     March  19. 

.1     V.  Johnson. — From  The  Badiscbe  Anilin  und 
rik,  Germany.     Improvements  in  the  manufacture 
of    colouring  matters    of   the    alkylated    induline    series, 
h  19. 

Simpson,  ami  Spiller,  Limited,  and  A.  G. 
iog  yellow  colour  for  cotton,  and 
the  process  fur  its  manufacture.     March  81. 

i   Grime.     A  new  or  improved  method  of  oxidising 
ind  ■  ''ke,  and  apparatus  employed  therefor. 

Reatioo,     March  '_M. 

K.  Muhlert.     Manufacture  of  yellow  and   orange 
i  riri^r     matters     from     0-resnrcylic     aeiil.      Complete 
in.     March  !2. 

It.  Willcor. — From  The  Bs  in  and  Soda 

The   manufacture   and   production    of 
i/o-colouring  matter-.      March  27. 

6198    B.   Willed. — From   F.  von    Ilcyden,   Nacl 
Germany.      Improvements  in    the  treatment  or   purification 
of  commercial  toluol-snlpho-amide.     March  27. 

I  C.  Men-burn. —  From  La  Societe  Anonyme  pour 
■'Exploitation   des  Proce*dea   de  Zebrowski,   France.    The 

manufacture  of  a  new  colouring  matter  particularly  adapted 
for  use  in  dyeing  and  printing.     April  6. 

7n44.  C.   1).  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin   Fabrikation,   Germany.     Manufacture  of  colouring 
rs  of  the  induline  series.     April  9. 

7046.  C.  1).  Abe). — From  A.  Fischesser  and  Co..  Ger- 
many. Manufacture  of  1  naphthylamine  3.  6,  8  trisulpho 
acid  from  1  nitronaphthalin  :;,  8  disulpho  acid.     April  9. 

7  122.  .1.  Baruch  and  A.  Goldsobel.  Improvements  in 
and  connected  with  the  manufacture  of  colouring  matters. 
April  14. 

Complete  Specification-  Accepted. 

1893. 

9895.  H.  K.  Xenton —From  The  F'arbenfabriken  vornials 
F.  Bayer  and  (  o.  The  manufacture  or  production  of  new 
sulpho  acids  and  derivatives  thereof.     Mare 

172.  II.  E  Newton. — From  The  Farbenfabriken  vormals 
I".  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters  and  processes  for  dicing  and  printing 
therewith.      March  28. 

11,556.    A.    Ashworth    and    J.    Burger.     Improvements 
'ing  to  the  production  of  colouring  matters.     April  IS. 

11,909.  T.  B.  Shilhto.— From  J.  R.  Geigy.  Production 
of  aro  colours.     April  11. 

1894. 

W.  1  .  Heys.— From  Sandoz  and  Co.  Improve- 
ments in  the  production  of  colouring  matters  dyeing  with 
mordants.     April  11. 

39.  H.  Imray.— From  The  Basle  Chemical  Works 
Manufacture  of  a  new  dioxynaphthalene  monosulpho  acid 
:ind  of  colouring  matters  therefrom.     April  11. 


I  i The    Baile   Chemi.  al    '■ 

m  naphtha 
and.  matters  therefrom.     April  11. 


V.— TEXTILKS,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

ind  (i.  X.  West.  A  new  or  improved 
process  for  rendering  textile  materials  waterproof  and 
name]  -       ideation.     March  19. 

5952.  .T.  Mackenzie.  Improved  means  for  the  preparation 
of  ramie  tihrc.     March  22. 

6032.   F.  W.    Oliver.      Improvement    in    treating 
linen,  and  silk  fibres  and  threads  with  celluloid.     March  22. 

7093.  J.  Uargreaves.  Improvements  in  the  manufacture 
of  ornamental  woven  fabrics.     April  10. 

Complete  Specifications  Accepted. 
1893. 

6007.  A.  K.  Newman,  B.  E.  Newman,  and  .1.  Newman. 

Improvements  in  the  treatment  of  fibrous  materials  and  in 
the  means  or  apparatus  employed  therein.     March 

7104.  A  K.  Newman,  li.  E.  Newman,  and  .1.  Xewinan. 
Improvements  in  the  treatment  of  flax  and  like  fibrous 
material  and  in  the  means  or  apparatus  employed  therein. 
April  4.  - 

22,808.  J.  C  Pennington  and  W.  O.  Allison.  Improve- 
ments in  or  relating  to  the  "retting  "  of  fibres.     April  18. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

5951.  S.  Fisher.  A.  Mellor,  and  G.  Wolfenden.  Im- 
provements in  machinery  or  apparatus  for  cleaning  and 
lustreing  dyed  or  undyed  yarns  of  silk,  cotton,  or  "other 
fibrous  substances.     March  22. 

G054.   II.  Lange  and  B.  Homherg.     Improvements  in    or 

relating    to   bleaching,   mordanting,   dicing,    steaming,    and 
.  ills  processes,  and  apparatus  therefor.     March" 22. 

6484.  B.  Thies.  Dyeing  apparatus  for  textile  fibres. 
March  31. 

G521.  B.  Canthorn  and  J.  P.  Cornett  Improvements 
relating  to  apparatus  used  in  the  process  of  breaking  and 
bleaching  fibrous  materials.      April  2. 

II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  process 
of  obtaining  coloured  designs  or  patterns  on  indigo-dyed 
materials.     April  3. 

6803.  A.  Banrmeister. — From  P.  Francois.   Fran. 
improved  steeping  and  bleaching  process  for  hemp  or  other 
textile  materials  and  articles  made  therefrom.     April  5. 

6887.   C.    F.    Cross   and    E.    J.   Bevan.— From  C.  Be» 
United  States.     A   process  for  marking  indelibly  on  paper, 

fabrics,  and  like  receptive  material      April  6. 

W.  II.  Hughes  and  S.  F.  Hughes.  Improved 
process    for  scouring.  _    Meaching,  and  d  is 

wool  and  other  fibres  or  fibrous  mu  Sj    iifi- 

cation.     April  9. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [April  so,  189*. 


W.  McNaught  Improvements  in  or  applicable 
to  machinerv  for  scouring  and  washing  wool  and  other 
fibrous  materials.     April  H>. 

7185.  A.  Blanchon  and  A.  AUegret.  An  improved 
process  for  printing  indigo  on  fabric  and  varn.     April  In. 

7197.  E.  Potter  ami  Co..  Limited,  ami  A.  Hunzioger. 
Improvements  in  printiug  upon  calicoes  or  other  woven 
fabrics  and  in  apparatus  employed  therefor.     April  11. 

Complete  Specifications  Accepted. 

1893. 

10,:t-J7.  J.  Smith.  Improvements  in  or  connected  with 
dyeing,  tinting,  siring,  and  bleaching,  or  similarly  operating 
upon  textile  fabrics  or  fibres  and  other  materials.     April  4. 

15,531.  G.  A.  J. Schott. — From  E.  Laube.  Improvements 
in  the  method  of  bleaching  cotton  cloths  and  other  materials, 
and  in  apparatus  employed  therein.     April  18. 


1894. 

4791.  II.  Wachter.     A  bleaching  preparation  or  mixture 
applicable  also  for  other  purposes.     April  11. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

5808.  J.  D.  Darling  and  H.  C.  Forrest.  Improvements 
in  producing  nitric  acid  and  metals  from  nitrates. 
Complete  Specification.     March  20. 

5830.  A.  E.  Hetherington  and  E.  K.  Mnspratt.  Improve- 
ments in  the  manufacture  of  ferrocyanide  of  potassium  or 
of  sodium  from  snlphocyanide.     March  20. 

5832.  A.  E.  Hetherington,  F.  Hurter,  and  E.  K.  Muspratt. 
Improvements  in  the  manufacture  of  cyanide  of  sodium  or 
of  potassium  from  their  ferrocyanides.     March  20. 

5895.  G.  Webb,  jun.,  and  G.  Webb,  sen.  Improvements 
in  the  manufacture  of  chlorine  gas  and  caustic  soda. 
March  21. 

642G.  T.  Craney.  Improved  method  and  apparatus  for 
manufacturing  caustic  soda.  Complete  Specification. 
March  30. 

6445.  C.  R.  Illingworth  and  D.  Arthur.  See  Class 
XVIII.  B. 

6621.  J.  B.  Readman.  Improvements  in  obtaining 
cyanides  and  ferrocyanides.     April  3. 

6925.  W.  McDonnell  Mackey  and  J.  F.  Hutcheson. 
Improvements  in  making  potassic  cyanide.     April  7. 

7179.  J.  Hodkinsun.     .See  Class  II. 

7300.  C.  P.  Shrewsbury,  F.  L.  Marshall,  and  J.  Cooper. 
Improvements  in  the  method  cf  and  apparatus  for  obtaining 
sulphate  of  lead  from  galena.     April  12. 

741:;.  W.  Garroway.  Improvements  in  the  manufacture 
of  caustic  soda  and  potash,  and  of  nitric  and  sulphuric 
acids.     Complete  Specification.     April  14. 

Complete  Specifications  Accepted. 

1893. 

6044.  L.  O.  Helmers.  Improvements  in  obtaining 
sulphonic  acids  and  sulphone-likc  compounds  free  from 
inorganic  salts  from  the  neutralised  product  of  the  action  of 
sulphuric  acid  upon  mineral  and  similar  oils,  and 
particularly  hydro-cirbons  artificially  or  naturally 
sulphurated.     March  28. 

7264.  K.  M.  Lvte.  Improvements  in  the  production  of 
chlorine  and  refined  lead,  and  in  the  recovery  of  the  silver 
the  lead  contains.     April  1 1. 

11,040.  A.  Brand.  Improvements  in  the  manufacture  of 
chlorine.     April  11. 


VI11.— GLASS,  POTTERT,  and  EARTHENWARE. 

Application. 

6264.  Chance  Brothers  and  Co.,  Limited,  and  J.  E. 
Scott.  Improvements  in  tank  furnaces  used  in  the 
manufacture  of  glass.     Much  28. 

Complete  Specifications  Accepted. 

1893. 

8758.  W.  W.  I'ilkiogton.  Improvements  in  apparatus 
for  forming  molten  glass  into  sheets.     April  11. 

15,441.  M.  Rosenthal  and  R.  Walter.  Improvements  in. 
tin-  production  of  variously  coloured  designs,  drawings,  or 
pictures  on  porcelain,  glass,  or  ceramic  objects. 

22,362.  J.  II.  Bale.     Wafer  china  mosaic.     April  4. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

6168.  W.  Home.  Improvements  in  the  construction  of 
fireproof  buildings,  and  rendering  existing  buildings  fire- 
proof.    March  27. 

6552.  J.  H.  Blakesley.  Improvements  in  fireproof  floors, 
roofs,  girders,  joists,  and  the  like.     April  2. 

6662.  W.  F.  F.  Bevis.  Improvements  in  and  relating  to 
building  blocks.     April  3. 

6832.  J.  Kirby.  Improvements  in  road  pavings. 
April  5. 

6890.  G.  S.  Cory  and  J.  R.  Casbay.  Improvements  irk 
paving  for  roads  and  streets.     April  6. 


Complete  Specifications  Accepted. 

1893. 

7211.  G.  Gin.  Improvements  in  the  manufacture  of 
cement.    April  11. 

1IID14.  T.  L.  Banks.  Improvements  in  fireproof  floors, 
ceilings,  and  the  like,  partly  applicable  to  other  forms  of 
floors,  ceilings,  and  partitions.     April  4. 

10,045.  T.L.Banks.  Improvements  in  fireproof  framing 
for  partition  and  other  walls.     March  28. 

12,227.  T.  L.  Banks.  Improvements  in  fireproof 
structures  for  ceilings,  floors,  and  roofs.     April  1 1. 


3803.    T. 

April  4. 


1894. 
1).    Harries.      An    improved    artificial    stone. 
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X.— METALLURGY,  MINIM".,  Kto. 

Arri  it  ilio.s-. 

.1  \  M.i_\...  Apparatus  for  separating  metals 
from  and  purifying  wail.     March  20. 

.1.  D.  Darling  and  11.  ('.  Forrest.     .Vei  (  lass  VII. 

\  E.  Hetheringtnn,  F.  Hurler,  and  E.  K.  Muspratt. 
Improvements  in  and  apparatus  For  the  production  of 
alloys  of  sodium  m  potassium  with  lead.     March  20. 

us.      Improved   means    for    extracting 
nietals  from  their  ores.     March  21. 

..  I.  I.  Gugenheimer.     8     Class  II. 

II.     Improvements  in  an  i  apparatus  for, 
or  connected  with,  puddling  raw,  cast,  or  pi;;  iron.     April  I. 

II.  i..  Richardson.  Cerlain  improvements  in  the 
manufacture  of  ir.>n  and  steel  and  other  metals,  and  in 
apparatus  to  be  employed  in  the  said  manufacture.   April  5. 

6791.   <  .    \.    Ulison.— From   C.    Bell  and  W.  s.   Bell, 
ted  States.     Improvements  in   methods  and  apparatus 
for  smelting  or  reducing  aluminium  ores.     April  5. 

6914.  P.  Manhes.     Improvements  relating  to  the 
factnre  of  nickel  and  cobalt.      Filed  April  0.      Hate  applied 
for  December  9,  1893,  being  date  of  application   in  France. 

6916.   K.  F.  Hall.     Improvements  relating  to  the  casting 

of  metals.     April  6. 

6974.  C.  de  E.  I.latas.  Improvements  in  the  manufac- 
ture of  steel.      April  7. 

69S4.  P.  Manhes.  Improvements  relating  to  the  treat- 
ment of  nickel  and  cobalt  ores.  Filed  April  7.  Date 
applied  for  January  16,  1894,  being  date  of  application  in 

France. 

5.  Taylor.     A  new  or  improved  solder  for  soldering 
aluminium  and  alloys  of  aluminium.     April  13. 

Complete  Specifications  Accepted. 

1893. 
6137.    A.    .1.    Smith.      Improvements    relating    to    the 
pickling  of  metals    and    alloys  to   remove    oxide  and   other 
impurities  from  the  surface  thereof.      April  4. 

7264.  F.  M.  l.vte.     Sei  Class  VII. 

77'.M.  C.  T.  d.  Oppermann.  An  improved  process  for 
the  preparation  of  iron  or  steel  plates  for  nickel  or  other 
plating.     April  1 1. 

10   !67 Iman.     A  process  of  leaving  malleable 

or  soft  portions  cles  in  hardening  and  tempering. 

April  4. 

10,463.  H.J.  Ivirkruan.     Improvements  in  and  relating 

to  pickling  iron  and  steel  plates  and  other  articles  previous 
to  tinning  or  galvanising.     April  11. 

10,699.  li.  Hammesfahr.  Apparatus  for  cooling  or 
hardening  objects  of  metal,  alloys,  an  1  the  like  between 
plates,  moulds,  dies,  or  rollers.     March  28. 

12,94i"..  D.    P.   G.   Matthews.      Improvements    in    and 

connected    with    metallic    moulds,  aud    in    the    method    of 
using   such   moulds   for   casting    brass    or   bronze    all 
April  18. 

21,352.  L.    \Y.    Mallasee.      An    improved    method    of 
Dg  steel  and  apparatus  therefor.     April  11. 

1894. 

Improvements   iu  the   art   or  process 
of  manufacturing  tin  or  terne  plate.     March  2S. 

2629.  W.  ]'.  Thompson.— From  ,T.  J.  fj.  Smith  and  E.  I  . 
Smith.     Improvements  in  or  appertaining  to  casting  metals. 

April  11. 


impson.— From   0.1 

.minium,  aluminiui 
and  other  metals.     A|  ri 


Et.— ]  I  CHEMISTS*  urn  BLECTBO- 

MMAI.I.I  BGT. 

Applications. 

■i7lm.  (  .  smith. — From  G.  Jorgensen,  Norway, 
improved  process  and  apparatus  for  the  i 
n  of  common  salt.     March  19. 

I..  A.  P.  Lienard  and  II.  E.  A   Lienard.     L 
ments  in  the  methods 

solutions.  ,,      j.'j],.,]  March22. 

applied   for  September  22,  1893,  being  date  of  applii 
in  France. 

6241.  F.  A.  Khead  and    II.  G.Coleman.     A   method  of 
:  and  affixing  metals  by  electricity  upon  a  medium 
which  is  fastened   upon  ceramic  objects  by  burning  in   a 
kiln.     Marcl 

102.   G.   E.   B.   Pritchett,    T.   W.   Pritchett,    and    A.  G. 

Improvements  in  electric  accumulators.      March  30. 

6497.  E.  Hermite,  I'.  J.  Paterson,  and  C.  F.  Cooper. 
Improvements  in  apparatus  for  electrolysing  chloride 
solutions  employed  for  disinfecting.     Man-!: 

6917.  II.  Guthrie.  Improvements  in  apparatus  for 
electrolytical  purposes.     April  6. 

6975.  A.  .1.  Smith  and  II.  J.  Wright.  Improvements 
relating  to  the  manufacture  of  plates  or  electrodes  for 
electric  accumulators  or  secondary  batteries,  and  t..  ma- 
chinery or  apparatus  therefor.     April  7. 

W.   .1.    S.   Barber-Starkey.     Improvements    in   and 
connected  with  secondary  electric  batteries.     April  10. 

714.-,.  S.  i  i.  (  owper-Coles  and  Sir  B.  W.  Walker,  Hart. 
Improvements  in  or  connected  with  the  electro-deposition 
of  metals  or  metallic  compounds  aud  the  treatment  of 
deposited  metals  or  compounds.     April  10. 

710">.  E.  J.  Clobbe  and  A.  W.  Snuthey.  Improvements 
in  secondary  voltaic  batteries.     April  10. 

7205.  A.    F.    11.   Gomess.      A    new  or   improved    pr. 

for   the    electro-deposition   of    aluminium    and   aluminium 
alloys.     April  11. 

7206.  -V.  F.  B.  Gomess.     A  new   or   improved   pro 

for   the    electro-deposition    of   aluminium    and   aluminium 
alloys.     April  ll. 

7311.  I!  A.  X.  Dorcz.  Improvements  relating  to 
secondary  batteries.     April  12. 

7467.  A.  J.  Marquaud  and  E.  Haueock.  Improvements 
in  primary  electric  or  secondary  batteries.     April  14. 


Complete  Specifications  Accepted. 

1893. 

6000.  B.  II.  Thwaite.     Improved   methods  for  effecting 
the  electric  fusion  of  steel  and  its  alloys.     March 

6751.   E.   Placet   and   J.  Bonnet.      Improvements    in    the 
extraction  of  chromium  by  electrolysis,  applicable  al- 
the  production  of  chromium  alloys.     April  11. 

V.  C.  Doubleday. — From  M.  Sussmann.     Improve- 
ments in  secondary  batteries.     March 

7711.   T.   Schoop.      Improvements    in    electrical  accumu- 
lators or  see  icdary  batteries.     April  IS. 

j.   F.   King.     Improvements   in  and   a] 
the  mannfactun  ports  for  secondary 

batteries.     April  18. 
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11,122.  A.  E.   Peyrusson.     Improvements  in  secondary 

".es  or  accumulators.     April  IS. 

73.   Siemens   Brothers  and   Co.,  Lim.,  ami  K.  F.  A. 
Obach.     rmprovements   in   apparatus   tor    electrolysis    of 

April  4. 

1S94. 

\.    J.    Boult.— From   C.   Cudell,  I.  Cudell,   and 
M.  Cudell.    Improvements  in  galvanic  batteries.     April  18. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

5821.  1".  J.  Machalski.  Improvements  in  apparatus  for 
extracting  fat  and  glue.     Complete  Specification.    March  20. 

7126.  F.  Walton.     A  process  and  apparatus  for  oxidising 
_  oils.     April  10. 

Complete  Specifications  Accepted. 
1893 

W.    N.    Hartley  and  W.  E.   B.  BlenVinsop.     Im- 
provements in  or  relating  to  the  treatment  of  oils  for  refining, 
ing,  and  boiling  the  same.     April  18. 

G.  Pommerhanz.     Improved  process  of  producing 
nt  and  semi-consistent  fats  and  oils  without  applying 
heat.     March  28. 

10,664.  J.  Weir  and  G.  Weir.  Improvements  in  sepa- 
rating oleaginous  or  fatty  matters  from  boiler  feed-water  or 
other  water.     April  4. 

12,847.  E.  Watel.  A  process  of  improving  and  pre- 
serving oils  and  fats.     March  28. 


1 1.727.  W.  C.  Nangle.     An  improved  paint  or  paint-like 
composition.     April  IS. 

12.206.  R.    Hutchison.     Improvements    in    treatir 
preparing  gutta-percha   and  rubber  for  various  purposes, 
April  18. 


XIV.— TAXXIXG,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

5821.  F.  J.  Machalski.     See  Class  XII. 

7324.  H.  A.  Leverett  and  G.  J.  B.   Buckley.      An  im- 
proved process  of  rapidly  making  leather.     April  12. 

Complete  Specifications  Accepted. 

1893. 

10,445.  •/.  Pullman  and  A.  Pullman.  Improvements  in 
machinery  or  apparatus  for  treating  skins  in  the  manu- 
facture of  leather.     April  4. 

1894. 

3615.  E.  H.  Lewis.  Improvement  in  the  art  or  process 
of  waterproofing  leather  and  in  the  compounds  employed 
in  same.     Match  28. 

3626.  E.  H.  Lewi-.  Improvement  in  the  art  or  process 
of  waterproofing  leather.     March  28. 


XV.— AGRICULTURE  and  MANURES. 

Application. 

5692.  W.    Xewton.     Improvements   in    the  manufacture 
of  phosphatic  and  nitrogenous  fertilisers.     March  19. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

5/79.  S.  Banner.  Improvements  in  or  relating  to 
treating  copal  for  making  gum  copal  varnish.     March  20. 

5856.  If.  P.  Scott.  Improvements  in  compositions  or 
paints  for  coating  iron,  steel,  or  metal  structures  to  preserve 
them  from  fouling  and  corrosion.     March  21. 

6002.  J.  ¥..  Williams.  A  new  or  improved  anti-salt 
paint.     March  22. 

7129.  R.  Matthews.  Improvements  in  the  manufacture 
of  white  lead.     April  10. 

7  !<;.).  A.  Angell.  Improvements  in  the  manufacture 
of  oil  paints  and  compositions  from  carbonised  or  calcined 
ir  mstone  or  iron  ore.     April  14. 

Complete  Specifications  Accepted. 

1892. 

.    S.  /..  ile  Ferranti  and  J.  H.Xoad.     Improvements 
in  the  manufacture  of  white  lead.     March  2S. 

1893. 

R.   Irvine.     Improvements   in  the   manufacture  of 
paiat.     March  28. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Application. 

6223.  I..  E.  As»er.  Improvements  in  the  treatmont  of 
feculent  matter  used  in  the  manufacture  of  glucose. 
March  27. 


Complete  Specification  Accepted. 
1894. 

3782.    E.    Langen.     Improvements    in    refining    sugar. 

March  28. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

6013.  J.  Alty.     Improvements  in  refrigerators  for  cool- 
ing wort  or  other  liquids  and  apparatus   connected  there- 
March  22. 

6293.  A.   I).   Watson.     Improvements  in   cooling   yeast 
and  in  apparatus  therefor.     March  29. 

7456.  L.    1.   X.  X'orman.     Improvements  in  the   manu- 
facture of  brewing  syrup.     April  14. 


THE  -i"i  K\  \l.  OE  ■Nil'.    3O0ESTT    OF  OHEMK   u.   iM'i 


i  ii. 

1893. 
.'.  .1.  Pikhart.     An  improvemcnl  in  the  manufacture 

of  beer.       Vpril   I. 

K    Mil  ii.-I    ii  .1  M.  Frank.     In  ''""1  of 

collecting  the  i  nerated 

the  fermentation  wine.     April  i  I. 

Oldham,       Vo   improved    mixtu 

.  intoxicating  beer  and  stout.    April  11. 


C. —  nils. 

11,670  IJ.  T.  McDougall.    Improve- 

mts.    Apt 

and  their  holders.     Ap 

ill  and  J.T.  McDougall.     Improve- 
ments in  insi  id  anti-fungoids.     Apt 

ill  ami  J.  T.  McDougall.     1 
migants,     April  18, 


XVIIL— CIIFM1STHY   OF  FOODS,  SANITARY 
CHKM1STET,  urn  DISINFECTAH 

Applications. 

A. — Chemistry  of  Foods. 

II.    11.    Lake.— From    F.   Delangle,  France.    Im- 
ments  relating  to  the  preservation  of  alimentary  and 
other  'i  iivh  22. 

W.  F.  Maolaren   and   T.   B.   Rawlins.    Improve- 
ments in  the  manufacture  of  condensed  milk.     March  24. 

YV.    Flowers.       Improvements    relating    to    the 
admixture  and  treatment  of  certain   ingredients   for    the 
production  of  a  new  article  of  food.     March  28. 
j.     Wafer  table  jelly.    April  9. 
K.  Markhum.    An  improved  process  of  preserving 
April  "J. 

B. — Sanitary  Chemistry. 

II.  C.  Sayer.      Improvements  in  sanitation.     Com- 
plete Specification.     March  20. 

.1.    Schmeiser     and    A.    Billig.      An    improved 
process    and    apparatus    for   impregnating    air   with    the 
Bi  wood.     March  20. 
1    B.  Alliott.      Improvements  it;  apparatus  for  the 
treatment  of  offensive  and  infected  matters.     March  22. 
6159.  M.  F.  l'urcell.     Utilisation  of  sewage.     March  27. 
ipman.     An  improvement  in  the  treat- 
ment of  sewage  discharging  into  the  sea.     March  29. 

ti-W."i.  C.  1!.  Dlingworth  and  D.  Arthur.      A  new  method 
of  ti  ige  and  other  liquid  organic  refuse  for  the 

extraction  and  fixation  of  ammonia.     March  31. 

7058.    F.    1'.    YVhithani.      Improvements   in   depositing 
.ids  from  liquids.     April  9. 

.1.  F.  Foveaux.      Treatment  of  sewage  b_v  evapora- 
tion, heating,  and  ventilating.     April  9. 

C. — Disinfectants. 

6243.  G.    C.    Kinloch.     The    use   of    picric  acid    as    an 

insecticide,  antiseptic,  and  disinfectant.     March  2S. 


XIX.— PAPER,  PASTKBOAJRD,  Etc. 

Applicat; 

6221.  G.  Fehrenbach  and  J..  Prud'hon.  An  improved 
process  for  producing  artificial  whalebone  and  method  of 
forming  same  into  strips.    Complete  Specification.    Match 

27. 

6301.  J.  Craig.  Improvement  in  the  manufacture  of 
paper.     March  29. 

F.  Dnffett.     An  improvement  in  the  manufacture  of 
blotting  and  other  absorbent  and  porous  papers.     March  31. 

6522.  J.  P.  Coruett.  Improvements  in  or  connected 
with  the  manufacture  of  pulp  iking.     April  2. 

7486.  L.  Munk.  Improvements  in  the  manufacture  of 
paper  and  the  like.     April  1 1. 


XX.— FIXE   CHEMICALS,   ALKALOIDS.  ESSEN' 
and  EXTRACTS. 

Application-. 

6033.  A.  Zimmerman!.. — From  The  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  Germany.  The  manufacture  of 
certain  bodies  suitable  as  remedies.    March  22. 

6190.  F.  ErafftandA.  Roos.     Manufacture  of  acid 

phenol  and   other  ethers  by   means  of  aromatic   sulphonic 
acids.     Complete  Specification.     March  27. 

6800.  L.  Lederer.  A  new  process  of  producing  oxy- 
benzylic  alcohols  and  their  homologues.     April  5. 

Complete  Specifications  Accepted. 

1893. 
1.  J.  Meikle,  juu.     Apparatus  for  extracting  sub- 
stances by  volatile  solvents.     April  IS. 

12.'.U2.  H.  Baum.  Improvements  iu  the  manufacture  of 
ortho-halogen-phenol  and  tl  tiun  of  pyro-catechine 

therefrom. 


Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 

1893. 

H.  Tvillich.     Improvements   in   or   relating  to  the 
preparation  en"  substitutes  for  coffee.     April  1 1 . 

B. — Sanitary  Chemistry. 
1894. 

4195.  II.  H.  Lake. —  From  Seabnrg  and  Johnson. 
Improvements  relating  to  the  burning  of  sulphur  for 
disinfecting  purposes.     April  IS. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

6256.  J.     R.    Huetos.       Improvements    in    phot, 
culled  "  photo-sculpture."     Marcl 

.  E.  J.  Tobin  and  F.  G.  Bement.  Improved  actinic 
print-  and  improved  method  of  producing  same.  Complete 
Specification.     April  •'!. 

6740.   F.  YV.  T.  Krohn.     Improvements   in  emulsinns  for 
photographic  printing  purposes.     April  4. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

5939.  H.  Priester.     An  improved  compound  for  use  in 

the  manufacture  of  matches.  Complete  Specification. 
March  21. 

G700.  A.  Price.  An  improved  explosive  and  fuze-warmer 
April  4. 

7051.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  the  preparation  and  utilisation  of  tempered 
explosives.     April  9. 

Complete  Specifications  Accepted. 

1893. 

8392.  G.  Kynoch  and  Co.,  I.im.,  and  E.  Jones.  Improve- 
ments in  cordite-loading  machines.     April  18. 


11,502.  E.    Kubin.      Improvements    in    or    relating    to 
explosives.     April  1 1. 


XX11I.— ANALYTICAL   CHEMISTRY. 

Complete  Specifications  Acceptec 

1893. 

7547.  C.  R.  C.  Tichbornc and  C.  J.  Thompson.  Improved 
apparatus  for  the  determination  of  butter  fat  in  milk. 
April  11. 
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retire  from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  T.  E.   Thorpe,   F.K.S.,    has    been    nominalcl  to    the 
office  of  President  :  and  Mr.  B.   C.   C.    Stanford 
nominated  Vice-President  under  Rule  11. 

Mr.  John  I  .   l'r.   C    Dreyfus,  Dr.  A.   Duprc, 

F.E.S.,     and    Prof.    W.    A.    I  Iden,     F.R.S  been 

nominated   Vice-Presidents  under   If',  Mr.    Win. 

Thorp  has  been  nominated  an  '  Irdinary  Men  incil 

under   Rule  1 7.  in  the  mioated  a 

Vice  1 
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Mr.  C.  A.  Fawsitt  lm~  been  nominated  an  Ordinary 
Member  of  Council  under  Rule  24,  and  the  Treasurer  and 
Foreign  Secretary  have  been  nominated  for  re-election  to 
their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Special  nomination  forms  for 
this  purpose  can  be  obtained  from  the  General  Secretary 
upon  application. 

Extract  from  Rule  IS: — "  No  such  nomination  shall  he 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless"  it  be  received  by  the  General  Secretary,  at  the 
i  v  's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  he  valid  if 
the  person  nominated  he  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 


A-tntal  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Edinburgh 
on  the  18th,  19ih,  and  20th  July  next.  An  influential 
Reception  Committee  has  been  formed,  and  an  outline 
programme  (subject  to  modifications)  appears  below. 
Tickets  of  membership  will  be  issued  in  time  for  the 
meeting,  and  will  form,  as  heretofore,  vouchers  for  visits 
to  works  and  excursions. 


Drajt  Programme. 
Wednesday,  July  1  Sth. 

10.30  a.m. — Council  Meeting,  Queen  Street  Hall. 

11  a.m. — General  Meeting,  Queen  Street  Hall,  Presidential 
Address,  &c. 

For  the  afternoon  the  following  visits  have  been 
arranged : — 

1.  Galleries  and  Museums. 

2.  Dalmeny  Palace. 

3.  Roslyn. 

4.  Granton.  —  Garden    Party,    by    invitation    of    the 

Chairman. 
8  p.m. — Reception  and  Conversazione  in   the  Industrial 
Museum,  by  invitation  of  the  City  of  Edinburgh. 


Thursday,  July  19th. 

The  following  works  and  places  of   interest  will  be  open 
for  inspection : — 

1.  Dalkeith  Palace  and   Ground.— His  Grace  the  Duke 

of  Buccleugh. 

2.  Floor  Cloth  and  Linoleum  Manufacture. — Messrs.  J. 

Barry,  Ostlere,  and  Co.,  Mm.,  Kirkcaldy. 

3.  Printing,     Colour     Printing,     and     BookbinJing. — 

Messrs  Thos.  Nelson  and  Sons,  Parkside  Works. 

4.  Paper-Making    Machinery. — Messrs.    Jas.    Bertram 

and  Son,  Leith  Walk  Foundry. 

5.  Paper  Works  (Rag  and  Esparto).— Messrs.  A.  Cowan 

and  Sons,  Lim.,  Valley  field  Mills,  Penicuik. 

6.  Paper  Works  (Esparto,   &c.).— Messrs.  Jas.  Brown 

and  Co.,  Lim.,  Esk  Mills,  Penicuik. 

7.  Soap   Manufacture.— Messrs.   Wm.  Taylor  and  Co., 

Broughton  Soap  Works. 

8.  Printing    Ink,    Oils,    ice. —  Messrs.    A.   B.   Fleming, 

Caroline  Park. 

9.  Flint   Glass  Manufacture. — Messrs.  Jno.   Ford   and 

Co.,  Holyrood  Glass  Works 

10.  Ornamental  Glass  Works. — Messrs.  A  D.  Jenkinson, 

Abbey  Hill. 

11.  Brewing. — Messrs.    W.     McEwsn    and    Co.,    Lim., 

Fountain  Brewery. 


12.  Brewing. — Messrs.    Jas.    and    Thos.    Usher,    Park 

Brewery. 

13.  Distilling.— The  North  British  Distillery  Co.,  Lim. 

14.  <  lils    and    Paraffin    Shale. — The   Broxburn   Oil   Co., 

Lim  ,  Hroxburn. 

15.  Gas-Making  and  Refuse  Destructor. — Edinburgh  Gas 

Works,  Powderhall. 

16.  Coal    Mines,     Brick     and    Fireclay    Works.  —  The 

Lothian  Coal  Co.,  Lim.,  Rosewell. 

17.  Shipbuilding. — Messrs.  Ramage  and  Ferguson,  Lim., 

Leith. 

18.  Leith  Docks.— Peter  Whyte,  Esq.,  Superintendent. 

7.30  p.m. — Annual  Dinner,  Waterloo  Hotel,  Edinburgh. 
(The  above  list  is  subject  to  modification.) 

Friday,  July  20th. 
Excursions  from  Edinburgh  to — 

1.  Aberdeen. 

2.  St.  Andrews  and  Perth. 

3.  Melrose,  Abbotsford,  and  Peebles. 

9  p.m. — Smoking  Concert. 


Bankers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country  ; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works.  Bow,  E. 


Internationai.  Congress  of  Applied  Chemistry. 

We  are  requested  by  the  Foreign  Office  to  state  that  an 
International  Congress,  under  the  patronage  of  the  Belgian 
Government,  will  open  in  Brussels  on  the  4th  August  next, 
in  connection  with  the  Antwerp  Exhibition,  on  the  subject 
of  Applied  Chemistry. 

The  work  of  the  Congress  will  be  divided  into  four 
sections  corresponding  to  those  of  the  Belgian  Chemists' 
Association,  viz.  : — Sugar,  Agricultural  Chemistry,  Food- 
stuffs, and  Biological  Chemistry. 

Those  who  desire  to  attend  the  Congress  should  apply  to- 
M.  Sachs,  G8,  Rue  d'Allemagne,  Brussels  (Sugar  and 
Agricultural  Chemistry),  or  to  M.  H.  van  Laer,  15,  Rue 
de  Hollande,  Brussels  (Adulteration  of  Foodstuffs  and 
Biological  Chemistry),  who  will  forward  full  particulars  on 
application. 


Authors  of  communications  read  before  the  Society,  or 
anv  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 
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LIST  OF  MEMBERS  ELECTED  23rcl  MAY  18<H. 

Bristed,  John,  c  o  Messrs.  Kemp  &  <  o.j  Lim.,  Bombay, 
India,  manager. 

Brown,  W  m.  A..  Tudor  < » ■  I  Works,  P(  rt  Elizabeth,  I  ape 
I .  oil  »ork-  manager. 

Bonneister,    M.    \\      Bdw.,    BBdettrasse    10,    Hamburg, 
i  iny,  merchant. 

Dewar,  John  A.,  Melrose  House,  Perth,  distiller  (Lord 

K  of  IVrlli ). 

Beloe,  6,   W  i  stbourne    1 1  rrai  e,   Hyde   Park, 
\\  .  tolioitor  :m»  1  paten)  agent. 

Ford,  Jno.  Humphrey,  Holyrood  Glass  Works,  Edinburgh, 
Bint  glass  manufacturer. 

(.r.n,  Parker,  77,  Dartmouth  Park  Boad,  London,  N.W., 
oil  and  tallow  merchant 

Hally,  Col.  Jno.,  Ruthren  Tower,  AuchterardeT,  x.i;.. 
manufacturer. 


,.;  v'"'a"'  "r "  ' 

Edgbaston,  Birmingham. 

v,r""l   N  ■   ]     "  B  ord 

Nottingham. 

„  l',";l'■'"•  A.  H  kport,  15,  Peru   Street,  Hiirhcr 

Broughton,  Manehesn  r. 

East""*.  J«f.   H-.  l/o  Pittsbu. 
Philadelphia,  Pa.,  U.S.A. 

'Id,  1  o    Tuostall  ;    186,   Glebe   Si 

( >  la-gnu . 

I'1""'  \   ■  Journals  to  The  Brewer]    Leed 

( ..J^'.y"-^  "'•  0.,   l/o  Detroit;  P.O    I 

„Hes'°P.      Oliveri     journ8ia     ,„      A1ih„M  „-s      nrork. 
'  iateshead-on-Tyne. 

^Hooper.Eru.  I  -   rertown ;  Elmleigh,  Beckcnham, 

C"aggs,  A.  B.,  :  o  M  u-ley;  65,  BeUe  \  m    l. 


Holliday,  Thos.,  Lunnclough  Hall,  Huddersfield,  aniline  Lindemann,  G.,  lo   Hamburg;  Neulencbach  bci   trim 

c  manufacturer.  Austria. 


dye  inanufactunr. 

Macadam,  Stevenson,  jun.,  Analytical   Laboratory,  Snr- 

's  Hall,  Edinburgh,  analytical  chemist. 
Mai  llwaine,   \    W.,  Stoneferry,  Hull,  oil  manufacturer. 

Mackenzie.  Robt  W  .  R,  Huntingtowerfield,  Perth.  X.B., 
bleacher. 

Mar-hall.  J.  Rnrt,  I.unearty,  Perth,  N.H.,  bleacher. 

Moncrieff,  John.  Elmside,  Balhousie,  Perth,  N.B.,  glass 
and  ink  manufacturer. 

ml.  F.  L.,Blairlodge  School,  l'olmont  Station,  X.B., 
teacher  of  chemistry. 

l'ullar,  Herbert  S..  Rosebank,  IVnh,  X.B.,  dyer. 
Purdie,  l'rof.  Thos.,   II,  South  Street.  St.  Andrews,  N.B., 
-or  of  chemistry. 

Richardson,  Wm.  11..  c  o  The  Newskj  Thread  Manufac- 
turing Co..  St.  Petersburg,  Russia, 

SchSnaeler,  Jno.,  c  o  Messrs.  C.  Gross  &  Co.,  9,  Mincine 
lane.  B.C.,  metallurgical  chemist. 

Shepherd,    Jas.,     Rossend    Castle,    Burntisland,    N.B 
linoleum  manufacturer. 

■mura.  T.  K..  c  o  C.  and  J.  1  'avre   Brant.  Kawaguchi, 
,  Japan,  technical  chemist. 

Veiteh.  (,eo„  Chemical  Works.  Crieff,  N.B.,  manufac- 
turing chemist. 

Watson,  C.  Heron.  Bnllionfield  Taper  Mill,  by  Dundee 
paper  manufacturer.  J  ' 


CHANGES  OF  ADDRESS. 

JSfta  uv-mouth:  3g-  D,,di^ v^-^- 

toiley,  W.  11. :  Journals  to  Sir  W.  II.  Bailey— a.ldr,  - 
XJ*kirs\he°d0re'  l/o  Emporium  i  Oakland,    Itergeu   Co., 
ChesW   E'    l/0    MBnche8teri    The    El^>     Uandforth, 
blBA&JESS*   Br°adQ100r  Chemi-  Works, 


Austria. 

McKillop,    Jno,   |/o    Singapore  ;     96,   Haldon     Road, 
»\  audsworth,  s.W. 

Mawdsley,  W.  II.  l/o  Chester;  G.P.O.,  Kockhampton 
Queensland.  v 

Kl'nt"Uham'  °"  S"  '"  '''irl  Streeti  IV"r:'1-'     Maidstone, 

Russell,  Rt.  Hon  J  \,  Lord  Provost  of  Edinburgh- 
Journals  to  Rt.  Hon.  Sir  Jas.  Russell     addces 

Shalleross,  A..  1  o   City  Road ;  Corbett  radford 

near  .Manchester. 

Shalleross,  T.  H.,  l/o  Fairfield  ;  Corbett  Street.  Bradford, 
near  Manchester. 

Slater  Sydnej  I!.,  ]0  Highbury:  iv-tc  Kestantc. 
Johannesburg,  S.A.R. 

Thackray,  R.  B.,  Journals  to  Leather  Werks.  New  lav 
Leeds.  ' ' 

Wilkinson,  Dr.  Saml.  W..  l/o  Whaley  Bridge;  ITie 
Grove  Co.,  Lim.,  17  Coleman  Street.  I   I 

\\'  ills,  J.    I.ai  Ottawa;    co    Dr.    I'.    Wvatt     12 

Old  Slip,  New  York,  I  .S.A 

Wingham,  A.,  I  o  Torquay  ;  112,  Warwick  Street.  Pimlico, 

Witthaus, Dr. R.  A., l/o 55th Street;  308,Wesl  r7thStreet 
New  ^  ork,  U.S.A. 

Wyatt,  Dr.  F ..  1  o  Park  Place  ;   12,  0   I    SI       Hew  York, 

Yo„nK,  W.  C,  l/o  Forest  Gate;  Normanhumt,  Hud, 
Boad,  Romford.  1  - 
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Clark,  Jno.,  I  o  Great  Brook  Street,  Birmingham. 
Isaac,  T.  W.  P.,  ]/o  Cavendish  Place,  Brighton. 
Whitehouse,  E.,  I  o  Smethwick,  Birming 


Draths. 


Arrol,    Jas.,    jun.,     8,    Firpark     Terrace,     Dennistoun. 
elfet  ireland       '        ^  li0!id '   »9'  Sh<«  Strand,       Glasgow. 


Belfast,  Ireland 

pman,    Spencer  ;    all    communications  to   36,  Murk 

Chemical    Society   cf   Paris:    Journals  to   M    A    Beha! 
Ill,  Boulevard  de  Port  Royal,  Paris. 


Cameron,  R.,  Wellpark  House,  Bathgate.  N  B. 
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Zona  on   Action. 


The  Chemical  Society**  Rooms,  Bubi.ington  House,  W. 


Chairman:  Wm.  Thorp, 
Vice-Chairman :  W.  Crowder. 


E.  J.  Bevan. 
W.  G.  Blagden. 
C.  C.  Hutchinson. 
T.  A.  I.  i 
R.  Mess 
B.  E.  R.  -V, 
IV.  R 


Committee : 

F.  G.  Adair  Bobt  rtt. 

A.  Gordon  Salainon. 

6.  2V.  Si 

F.  NapU  r  Sutton, 

T.  Tyrer. 

Frank  Wilson. 

C.  R.  Aider  Wright 


Hon,  Local  Secretary :  John  Heron, 
"4,  >"or.h  Side,  Clapham  Common,  S.W. 

The  names  in   italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The    following     have  been  elected  to    fill    the    vacancies,   and 
will  take  office  in  July  next : — Chairman:   B.  E.  R.  NewlamK. 
Committee:    E.  Grant    HooDer,   H.    dc     Mosenthal,    K.   O'Neill. 
A.  Shearer,  and  Wm.  Thorp. 


SESSION'  1893-91. 


Meeting  held  Monday,  May  ~th,  1S94. 


MB.    WM.    IHOKP    IX    THE    CHAIB. 


THE  ELECTROLYSIS    OF  FUSED  SALTS. 

BY   CLAUDE   VAUTI5T. 

I  wish  to  couple  the  name  of  "Sir.  II.  K.  Picard  with  mine 
in  this  matter  as  a  slight  recognition  of  the  manner  in  which 
he,  assisted  by  Mr.  Hopkins,  has  helped  me  in  the 
investigation  I  have  been  engaged  upon  iu  the  above 
subject. 

It  is  my  intention  to  bring  under  the  notice  of  the  Society 
notes  of  some  of  the  work  that  has  been  done  in  my  labora- 
tory during  the  past  year.  I  regret  that  I  did  not  at  the 
outset  devise  a  less  comprehensive  title  for  the  paper  ;  the 
commercial  electrolysis  of  fused  salts  is  indeed  a  subject 
exceedingly  wide,  and  I  purpose  to  limit  my  remarks  t'> 
the  decomposition  of  the  fused  chlorides  of  sodium  and 
potassium,  trusting  at  some  future  date  to  submit  some 
further  notes. 

It  may  be  interesting  if  I  explain  why  I  directed  my 
attention  to  the  electrolysis  of  the  fused  salts  of  the  alkaline- 
metals  rather  than  their  solutions  in  water.  After  having 
-endeavoured  for  a  considerable  time  to  devise  a  method  of 
economically  decomposing  a  solution  of  chloride  of  sodium 
in  water,  the  use  of  a  mercury  cathode  of  somewhat  novel 
•form  was  worked  out.  You  will  understand  that  the  surface 
tension  of  mercury  is  so  great  that  it  will  permit  a  horizontal 
layer  of  from  y^th  to  \  an  inch  in  thickness  to  be  sustained 
on   a    perforated    plate   or    opi  ■      of  certain    sized 

perforation-  or  openings  without  falling  through.  In  Fig.  1 
I  have  illustrated  in  somewhat  exaggerated  hum  the  effect 
on  the  under   surface  of   mercury  when   •  by  a 

perforated  | 

With  this   application   of  mercury  as   a  catbi  de,    a   vat 

constructed  in  which  was  an  inner  tray,  the-    bottom  of 

which    consisted   of  a   finely    perforated    non-conducting 

material,  or.  if  the  bottom  was  made  of  metal,  it  was  coaled 

with     an     insulating    material    so  as     to    ensure     complete 

erwise  the  i  te  would  become  part 

which    wou  lesirab'.c.      I'pon  the 


bottom  of  this  inner  trough  a  layer  of  mercury  was 
supported  and  made  the  cathode,  and  carbon  in  the  outer 
vessel   the   anode.      On    passing  the   current,  sodium  was 


deposited  upon  the  under  side  of  the  mercury,  forming  an 
amalgam  which,  in  consequence  of  its  lightness,  rose 
rapidly  to  the  surface  of  the  mercury,  where,  coming  in 
contact  with  water,  the  latter  was  decomposed  with  the 
formation  of  sodium  hydrate. 

Fig.  2  represents  diagramatically  the  form  of  apparatus. 
A  represents  a  vat  constructed  of  suitable  material ;    D  the 


Fig 


inner  or  mercury  cathode  containing  tray ;  B  tinelv 
perforated  plate  for  retaining  the  mercury ;  C  conductor 
dipping  iuto  the  mercury  ;  E  carbon  anodes  ;  F  chlorine  exit. 

This  method  worked  fairly  well,  but,  nevertheless,  I 
could  not  bring  myself  to  believe  that  any  of  the  methods 
for  decomposing  solutions  of  sodium  chloride  known  to  me 
would,  in  any  great  measure,  take  the  place  of  the  existing 
chemical  means  of  producing  chlorine  and  soda,  for  all  or 
an}-  of  the  following  reasons:  — 

1,  the  vastness  of  tbe  plant  required  ;  2,  the  compara- 
tively low  conductivity  of  solutions  ;  3,  the  disintegration  of 
the  carbons,  and  the  several  other  well-known  difficulties  and 
objections  in  connection  with  the  electrolysis  of  solution 
of  NaCl.  The  foregoing  remarks  do  not  refer  to  the 
electrolysis  of  a  solution  of  KC1. 

I  then  turned  my  attention  to  the  use  of  fused  alkaline 
chlorides  as  electrolytes,  hut  the  literature  on  the  subject 
and  the  results  obtained  by  many  investigators,  together 
with  our  own  work,  exposed  so  many  difficulties,  whenever 
it  was  attempted  to  recover  the  alkaline  metal  either  bj 
distillation  or  by  collecting  under  bells,  that  it  was  decided, 
if  possible,  to  obtain  sodium  or  potassium  in  the  form  of  an 
alloy. 

When  endeavouring  to  obtain  the  alkaline  metals  by 
distillation  or  any  method  where  a  solid  cathode  was  used. 
the  yield  fell  far  below  theoretical  quantity,  aud  it  appears 
that  either  the  statements  that  have  been  frequently  made 
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.is  to  the  exist  nee  ol  the  subohloride  of  the  alkali  metal;) 
must  be  true,  ot  else  these  metals  must  be  dissolved  in  an 
electrolyte  of  their  fused  chlorides. 

In  is?  i  Wcrdcrmann  obtained  letters  patent  in   I 

i   process   wherein   he  claimed   the  formation  of  sodic 

robeloridi  with  carbon  electrodes. 

\U  this  process,  when  it  was  estimated  thai   a  considerable 

entage  of  sodium  lubchloride   had   been    formed,    the 

tents  of  the  vessel  were  permitted  to  cool,  treated  with 

ter,  when  it  is  stated  that  sodium  hydrate  was  formed 

ording  to  the  fonnola  :  — 

11  I  '     Yilln     NaCI  -  II. 

It  was  also  proposed  that  the  subohloride  should  be  used 

reducing  agent,  and,  as  an  illustration,  the  reduction 

oryolite   was   mentioned    according    to    the    following 

l.l  : — 

Al  r.i'.N  .1   •  6Na,CI     -A  12NaF. 

I   mention  these   facts  as  showing  that   previous  invos- 
n  :ill  probability,  been  confronted  with  a  low 
i  of  sodium  when  attempting  to  electrolyse  it-  fused 
chloride. 

Referring  I  erj  of  the  alkaline  metals  bj   di-- 

filiation  during  electrolysis,  I  am  of  opinion,  even  supposing 

that  anything  uke  the  theoretical  quantity  of  metal  could  be 

lined,  that  a  very  considerable  amount  of  the  electrolyte 

would  distil  over  with  the  metal :  thus  it  would  be  difficult 

to  obtain  the  metal  in  a  Mat.-  of  purity  and  free  from  the 

olyte. 

In  attempting  to  collect  the  metal  under  bells,  :i*  lias 

been  latelj  I.    considerable    difficulty    has 

rienced  in  preventing  the  hells,  it'  composed  of  non-con- 
ducting  refractory  material,  from  becoming  destroyed,  both 
>>v  the  action  of  the  electrolyte  and  the  freed  alkaline 
d.  When  iron  hells  have  been  used,  insulated  »n  the 
inside,  trouble  has  been  experienced  in  preventing  the  in- 
sulation from  breaking  down  and  the  outside  of  the  hell 
tuning  part  oi  the  cathode,  thus  causing  a  portion  of  the 
alkaline  metal  to  he  liberated  at  the  anode,  where  recom- 
bination with  the  chlorine  would  cause  a  great  waste  of 
enc  ■  _ 

With  a  view  to  overcoming  these  difficulties,  it  was 
deeided  to  obtain  the  sodium  in  the  form  of  an  alloy  :  lead 
naturally  suggested  itself  as  a  most  convenient  metal  with 
which  to  form  tluB  alloy  because  of  its  low  fusing  point,  its 
indifference  to  a  solution  of  sodium  hydrate,  its  stability 
under  either  fused  \  >  '  '  or  it-  hydrate,  and  its  cheapness. 

I    requested   Mr.    Picard    to    make  an     alloy    by    adding 

-odium  to  lead;  and  this   alloy  containing  upwards    of  20 

per  cent,   of  sodium  was  heated  in  a   crucible    under  fused 

1  was  quite  prepared    to  find,  upon  examining  the 

■    nts    of    the  crucible  after  it    had  been   removed   from 

the  furnace    and    allowed  to  cool,  that     the    sodium    had 

distilled  out.  or  had  been  acted  upon   by   the  fused  chloride. 

was     not    the   ease,    for    it    was    found    upon    careful 

miration  that   little,    if   any.  sodium   had   been  removed 

from   the   lead    at   the    temperature   at  which  the  operation 

had  been  conducted. 

This   experiment,  followed  up  by  one   in    wbich   molten 

I  was   made  the   cathode,   using  melted   sodium  chloride 

e  electrolyte,  gave   results  confirmed  by  subsequent 

inves  hat  warrant  me  in  stating  that  the  question  of 

economically  producing  chlorine  and   soda  or  potash  by  the 

electrolys  s  of  their  fused  chlorides  ha-,  in  a  measure,  been 

i.     The  experiment  was  conducted  in  the  apparatus 

represented  by  Fig.  3.      A  represents   a  crucible.  B  a  lining 

molten    lead.     I>   carbon   anode,    K  iron 

luctor  dipping  into  the  lead  at  C,  F  non-conducting  tube 

tO  insulate  the  iron  E  from  the  electrolyte  G,  G  molten  salt. 

II  exit   for  chlorine.     Upon   pas-iu^   the   current  of  about 

100  amperes,  the  lead  alloyed  with  the  liberated  sodium,  the 

surface  of  the  lead  being  the  true  cathode.     The  experiment 

•nn  until  ahout  S  per  cent,  of  sodium   to  the  weight  of 

lead  had  been  deposited.     After  allowing  the  crucible   to 

cool,  it  was  broken,  and  the  alloy   removed  ;  it  was  brittle, 

and  acted  with  energy  on  water.     The  salt  was  not  alkaline, 

intimating  that  no  sodium  had  been  removed  from  the  lead 

with  the  formation   of  any  basic  chloride.     The  operation, 


Indeed,  whj   should  there  be  anj   dial  irbing 
element,  fot  the  conditions  of   tin-  ,  i.  -.mT 

Fig.  3. 


and.  provided  the  anodes  stand  up  and  the  -odium  is  alloyed 
as  liberated,  how  are  the  conditions  to  varv  ? 

A  number  of  experiments  were  made  in  the  apparatus 

represented  by  Fig.  4,  the  lettering  being  the  same  as  in 
Fig.  '!.  with  the  addition  of  A1,  which  is  an  inner  crucible 
containing  the  lead  cathode.  1'.\  this  arrangement  the 
removing  of  the  alloy  was   facilitated,  for.:.:;  g  tun 

for  a  stated  period,  the  inner  crucible  could  be  removed  by 
a  pair  of  tongs  and  the  contents  either  east  into  a  mould  or 
allowed  to  cool  down  with  the  crucible,  and  removed  by 
breaking.     This   met!  -onomical   -•  large 

crucibles    were   concerned.     Subsequently,   lined    iron    : 
were  used,  as  will  he  explained  further  on.      A    fact    of    the 
utmo-t  important   is  the  possibility  of  obtaining  nearly  the 
theoretical  quantity  of  ions  when  working  in  this  manner. 

With  the  view  of  ascertaining  in  a  practical  manner  the 
exact  difference  in  the  resistance  of  a  solution  of  sodium 
chloride  and  the  same  chloride  in  a  fused  condition,  the 
following  experiment  was  conducted. 

Two  crucibles  were  selected,  practically  corresponding  in 
shape  in  the  bottom  of  each  an  equal  quantity  of 

lead    was    carefully     melted     and     the      in  tubes 

containing  the  cathode  conductor  were 

Iuotii        ■  i  solution  of  salt  was  placed  ;  in  the  other 

salt  was  melted  .   in  b  ith  c  lsi  -  the  depth  of  the  electr  i  ■ 
was  the  same.  The  anodes  were  of  the  same  size  and  character 
and    placed    in    exactly    corresponding  :n     both 

crucibles,  that  is  to  say,  the  distance  from  the  lead  eathode 
and  depth  of  immersion  were  the  same,  and  the  experiment 
demonstrated  that,  at  least  five  times  the  quantity  of  current 
could   be   passed    through    the   fti-ed    salt    as    is   possible 
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thtough  the  solution  at  the  same  pressure.     At  3o  volts, 
through  the  solution,  and  at  -2  volts, 
4  an  -  through  the  fused   suits.       Although  the 

foregoing  experiment  gave  results  considerably  in  favour  of 
nit  of  plant  is  concerned,  in  practice 
a  much  larger  ratio  in  favour  of  the  fused  salt  is  possible  ; 
for  in  any  wet  installation  it  would  not  be  possible  to  so 
advantageously  arrange  the  relative  position  of  auode  and 
cathode  as  in  this  experimental  run,  to  say  nothing  of   the 


extra  resistance,  in  systems  where  diaphragms  are  used. 
In  our  own  work  when  using  the  mercury  cathode,  as 
previously    explained,    and    uuder    the     most    favourable 

conditions    as    to   tin.  hi      les,  it   was   not 

sible  to  pass  more  than  ^'nth  of  the  current  at 
the  same  voltage,  area  for  area,  as  when  using  the  fused 
electrolyte. 

Naturally,  to  a  great  extent,  the  ultimate  purpose  to 
which  the  alloy  is  to  be  put  will  determine  the  form  of  the 
apparatus  j  if  the  alloy  is  to  be  used  as  a  source  of  metallic 
sodium  or  potassium,  sodie  or  potassic  oxide  or  hydrate, 
then,  at  present,  I  am  inclined  to  the  use  of  steel  pots  lined 
with  magnesia,  except  at  the  bottom,  for  a  reason  to  be 
explained  further  on.     Fig.  5  represents  what  I  mean. 

The    lettering    to    E    represents    the    same    parts    as    in 

the   pot  being  of  iron  or  steel  and  being 

dated   to   a    point   below  the   surface  of   the    lead,   any 

convenient  part  of  it  can  be  made  the  cathode  connection; 

shown  here  at  E1,  L  represents  a  pot  in  which  lead  can 

be  melted  and  run  into  A  when  n  ouiri  d  bj  pipe-  J,  K  pipe 

from  bottom  of  \  t mstic  pot  L.     Starting  with   a   given 


quantity    of   lead    in    A,   the   alloy  is    formed,  and,  when 
deemed  rich  enough,  the  valve  in  K  is  opened  and  tin 
run  into  I.,  where  it  is  submitted  to  the  action  of  steam,  by 
which  means   the  sodium   of  the  alloy  is  converted  into   its 
ponding  hydrate. 

A  fresh  supply  of  lead  is  run  into  A  from  1  when  the 
alloy  is  tapped  into  L  from  time  to  time.  The  lead  in  L, 
after  the  alkaline  uietal  has  been  removed,  is  taken  back  to 
1  tor  further  use. 

You  will  note  that  the  pot  itself  is  made  the  cathode 
connection,  but,  in  consequence  of  the  lining  above  referred 
to,  coming  down  below  the  surface  of  the  molten  lead,  the 
surface  of  the  lead  is  thus  caused  to  be  the  true  cathode  ; 
die  metal  of  the  pot  forming  a  most  convenient  means  of 
conducting  the  current  from  the  lead.  If  the  sides  of  the 
pot  were  not  protected  by  a  neutral  insulating  material,  not 
only  the  surface  of  the  lead  but  also  the  pot  itself,  or  rather 
that  portion  of  the  pot  in  contact  with  the  molten  salt, 
would  become  a  part  of  the  cathode.  The  covers  of  the 
pots,  instead  of  being  constructed  of  fragile  refractory 
material,  can  be  constructed  of  iron  protected  from  the 
action  of  the  chlorine  by  the  following  means:  — 

The  iron  cover  is  dipped  into  molten  salt,  when  a  film 
or  layer  is  frozen,  so  to  say,  on  it,  provided  the  iron  is 
removed  from  the  molten  salt  soon  enough :  and,  the 
temperature  to  which  the  cover  is  exposed  not  being  high 
enough  to  melt  tin-  coating  of  salt  thereon,  a  most  effective 
means  of  protecting  the  iron  from  the  action  of  the  liberated 
chlorine  is  obtained. 

Iron  is  attacked  by  heated  dry  chlorine,  in  spite  of  the 
often  repeated  statement  to  the  contrary. 

Objection  has  been  made  to  the  use  of  cast-iron  pots  in 
which  to  melt  salt,  for,  if  heated  from  the  outside  and  the 
salt  permitted  to  come  in  contact  with  the  inside,  the  salt,  to 
a  considerable  extent,  sweats  through ;  but,  if  cast-iron  pots 
lined  with  a  neutral  material  down  to  a  point  below  the  level 
of  the  lead  are  used,  this  objection  falls  to  the  ground  ; 
however,  in  my  opinion,  steel  is  much  to  be  preferred  as 
material  for  the  construction  of  the  pot.  The  question  of 
melting  the  salt  either  by  external  means  by  the  combustion 
of  gas  or  coal,  or,  internally,  by  means  of  electricity,  is  not 
quite  a  settled  matter;  there  are  a  number  of  pros  and  eons, 
that  can  be  settled  only  by  actual  work;  personally,  1  lean 
towards  maintaining  the  salt  in  a  molten  condition  by  means 
of  the  current,  for,  by  so  doing,  the  life  of  the  apparatus 
will  be  considerably  prolonged,  and  greater  simplicity  in  the 
construction  of  the  plant  ensured. 

Melting  in  basic  lined  muffle  furnaces  is  advocated  by 
those  well  versed  in  the  salt-cake  furnace  operations,  but 
there  are,  at  present,  many  objections  and  difficulties  that  I 
foresee,  which,  however,  may  be  overcome  by  chemical 
engineers.  I  refer  particularly  to  the  difficulty  of  collecting 
the  chlorine  and  of  so  arranging  the  furnace  that  the 
principle  cf  having  several  decomposers  in  series  can  be 
advantageously  applied. 

A  convenient  form  of  apparatus  for  producing  the  alloy 
of  potassium  and  sodium  with  lead,  tin,  ftc,  in  small 
quantities  is  represented  by  Fig.  7.  The  lettering  down 
to  and  including  H  represents  the  same  as  in  F'ig.  3. 

The  section  of  the  furnace  T  is  rectangular,  with  an  exit 
for  the  products  of  combustion  at  U,  and  provided  with  an 
injector  for  gas  or  petroleum  at  V.  the  steel  crucible  A 
re-t-  on  and  in  the  support  W,  at  the  bottom  of  furnace  T. 
A  cover  X  made  iu  four  sections  containing  a  circular 
opening  and  resting  on  the  sides  of  the  furnace  and  extend- 
ing in  to  the  furnace  far  enough  to  cover  the  top  of  the 
crucible.  Between  the  true  cover  Y  and  X  is  a  space  from 
which  an  opening  II  is  provided  as  a  means  of  exit  for  the 
chlorine.  The  true  cover  Y  is  provided  with  an  aperture 
through  which  to  insert  the  anode.  To  the  bottom  of  the 
poi  is  connected  an  iron  pipe  marked  Z.  The  pipe  Z  passing 
through  the  bottom  of  the  furnace  and  connected  with  the 
bottom  of  the  pot  affords  a  ready  means  of  removing  the 
alloy  from  time  to  time,  and,  as  can  he  easily  understood, 
from  reference  to  the  sketch,  the  alloy  in  Z  could  be  caused 
to  set  by  circulating  water  through  the  pipe  XI,  which  is 
tightly  coiled  round  Z,  to  remove  the  alloy ;  or  a  valve  iu  Z 
can  be  used  instead  of  the  setting  method.  'When  it  is 
desired  to  remove  the  allov,  the  water  can  be  shut  off  from 
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M,   when  the   alloy  will  melt  and  run   inti  ingot 

mould  \       I'll,    potassium  or  sodium  ran  be  protected  from 

the  oxidising   influence  of  the  air  by  burning  bo hydro 

■n  iii  the  vicinity  of  the  exit  pipe  11  and  the  mouth  of 
the  mould,  snj    it  "       You   will  note  thai  the  pot,  01 

1  it,  ■hi  be  ma  le  ti  onncction. 

method   of   removing  the  alloy   ran  be   used   with 
in  larger  installations.      In  working  the  pro 
the  temperature  at  the  bottom  of  the  pot,  or  rather  thai 
portion  of  the  pot  surrounding  the  alloy,  si  pt  as 

it  with  the  fluidil  etal ; 

therefore  it  is  well  thai   the  su]  r  resl  for  the  i">t  I, 

ihould  continue  for  several  inches  above  the  bottom  <>t  the 


In  acluul  w,.rk  it   i  l,,,,,,    ,i„. 

the  alkali  metal  in  the  alloy  to  from  10  I 
per  .    to  which  the  ulloj  1-  to  b 

the  i  1 

'  tin  lead  iu 
the  lor  m  of  0  hydrate  by  any  of  tl  ng  methods  :— 

A.  by  tapping  tin-  alloy  from  the  decomposing  \ 1  into 

moulds  as  previously  illowing  to  cool,  removing 

from  mould,  breaking  in  pieces  (whi  h  ion.-  with 

ty  in  consequence  of  its  brittlenoss),  pla  ing  in  water, 

when,  as  can  !><■  easily  undersl I,  the  hydrate  of  the  alka- 

is  p   iduci  ■  remaining  in  a 

ition  in  which  it  can  ted,  without  any 

■    the  alloy  i-  r, -melted  in  an  iron  pot  and 


Fig. 


■submitted  to  the  action  of  .steam,  when  fused  caustic  is  pro- 
duced, which  can  bo  ladled  from  the  surface  of  the  lead ;  or 
by  arranging  the  apparatus  as  r,  presi  uti  d  in  i  ig.  6,  so  that 
the  lead  forming  the  cathode  in  the  decomposing  v. --el  is 
connect,  d  by  means  of  an  iron  pipe  N  to  molten  lead  111  an 
-  parate  pot  M.  where  it  is  submitted  to  the  ... 
team,  introduced  by  pipe  P  and,  iu  consequence  of  the 
rapid  diffusion  of  the  sodium  or  potassium  through  molten 
lead,  contained  in  the  connecting   pipe    N.  the    lead    1 
outer   pol  becomes  impregnated   with   the  alkaline  metal, 
which,  coming  in  contact  with  steam,  alkaline  hydrates  arc 
formed  in  a   fused  conditiou  and  can  be  ladled  or  tap 
out,  and  it  is   thus  possible- to  have  a  continuous  proces 
producing   caustic   alkali   in    a  fused  condition:    the    bad 


simply  actinsr  a-  carrier  of   the  alkaline  metal   from  the  de- 
-  ng  pol    to   the   caustic  pot.     O  represents  exit  for 
hydrogen  and  exci  ■    .-.1115110.    S  outlet 

tor  caustic. 

When  it  is  desirable  to  remove  the  solium  from  the  lead 
in  the  form  of  sodic  oxide,  all  that   is  necessary     - 
the  lead  sodium  alloy   under   a    layer  of   fused   caustic  soda 
according  to  the  well-known  reaction. 

iHO   -    N'-i       >■'•'.'  »    -Hi 

I  refer  to  this  reaction  as  being  of  considerable  importance. 

for  it  isexceedingly  probable  from  the  result  of  some  experi- 

itely  made,  that  sodium  peroxide  can  bo  manufactured 

by   the  oxidation   of  Xa  <  1  so   formed.     The  alloy  can  un- 
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Fig.  6. 


doubttdly  be  put  to  other  uses,  for  instance,  the  production 
of  potassium  cyanide  or  a  mixture  of  sodium  and  potassium 
cyanide  by  decomposing  the  ferro  salts.  The  lead  alloy. 
in  consequence  of  its  brittlencss,  can  be  easily  crushed, 
and,  provided  a  small  quantity  of  mineral  oil  is  used  duriDg 
crushing,  little  if  any  loss  of  the  alkaline  metal  by  oxidation 
is  experienced.  The  crushed  alloy  can  be  mixed  with 
dehydrated  ferrocyanide  and  the  mixture  submitted  to 
heat,  when  the  alkaline  metal  will  take  the  place  of  the 
iron,  the  lead  and  iron  settling  out  well  from  the  fused 
cyanide.  Being  able  to  finely  divide  the  alloy  and  thus 
intimately  mix  the  sodium  with  the  ferrocyanide,  it  appears 
that  a  more  perfect  redaction  can  be  obtained  than  when 
unalloyed  metallic  sodium  is  used,  in  consequence  of  the 
difficulty  of  finely  dividing  and  mixing  that  metal  through 
the  ferrocyanide. 

Metallic  sodium  can,  to  some  extent,  be  distilled  in 
properly  constructed  retorts  from  its  alloy  with  lead;  this 
is  an  important  matter,  since  it  enhances  the  value  of  the 
process  as  a  ready  means  for  obtaining  metallic  sodium 
or  potassium  from  chloride  by  means  of  electrolysis,  and 
experiments  are  now  being  conducted  with  a  view  of 
working  this  out  to  a  practical  issue. 

As  to  cost  of  decomposing  a  given  quantity  of  salt,  I 
think  I  cannot  do  better  than  refer  you  to  the  able  paper 
of  Messrs.  Cross  and  lievan,  published  in  the  Journal  of 
this  Society  in  December  18U2.  In  small  installations  I 
feel  inclined  to  suggest  that  the  use   of  large  gas  engines 


should  receive  attention.  I  had  an  interview  with  a  repre- 
sentative of  Messrs.  Tangye  on  Monday  last  and,  from  the- 
information  given  me  by  that  gentleman,  it  appears  that 
with  producer  jjas  large  gas  engines  can  he  run  with  great 
economy,  and  I  am  informed  that  Mr.  Parker  is  putting 
down  a  200  h.p.  gas-motor  plant  to  drive  dynamos  in  some- 
electrolytic  installation. 

The  voltage  necessary  to  decompose  the  fused  chlorides 
of  the  alkaline  metals  is  just  under  2. 

By  using  pure  NaCl  and  lead  and  decomposing  the 
resulting  alloy  of  Na  and  l'b  by  means  of  distilled  watei 
in  silver  dishes,  it  is  possible  to  obtain  sodium  hydrate  in 
a-  great  a  state  of  purity  as  can  now  be  obtained  in  the 
market.      I  mean  pure  NaHO  for  laboratory  purposes. 

The  anodes  used  are  of  gas  carbon,  but  in  order  to 
ensure  continuous  working  with  the  minimum  of  disintegra- 
tion, it  is  necessary  that  the  carbon  should  be  submitted  to- 
the  following  treatment  :  — 

The  anodes  boiled  in  a  concentrated  solution  of  sugar 
carefully  re-carbonised  and,  when  thus  treated,  appear  to 
stand  sufficiently  well  for  all  practical  purposes.  I  have 
here  an  anode  that  has  been  in  work  for  several  months,  and 
you  can  sec  by  comparing  the  thickness  of  that  portion  of 
the  carbon  that  has  been  in  the  electrolyte  with  that  portion 
that  has  not,  that  little,  if  any,  abrasion  or  los>  has  taken 
place.  If  the  carbons  are  used  without  the  above-named 
method  or  other  pore-filling  process,  after  running  for  a 
few    hours,   a   considerable   increase  of   resistance   iu     the 
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circuit  is  noted,  probably  in  consequence  of  chlorines  being 
generated  in,  and  remaining  in,  the  pores  of  the  carbon, 
thus  causing  the  noticed  increase  of  resistance,  in  fact  an 
ordinary  porous  carbon  after  two  hour.-'  run  becomes 
perfectly  insulated,  even  under  10  \olts  pressure.  That  the 
life  of  pis-retort  carbon  in  melted  chloride  is  greater  than 
in  the  corresponding  solutions  I  am  sine  of.  I  most  will- 
ingly admit  that  there  are  many  points  to  get  over,  but 
when  the  great  chemical  engineering  skill"  available  in 
Kugland  is  taken  into  consideration,  1  have  no  doubt  as  to 
the  ultimate  results. 

Discussion. 
Mr.  C.  F.  Cross  said  he  had  listened  to  what  he  consi- 
dered an  extremely  modest  account  of  a  departure  in 
rolytic  practice  which  appeared  of  the  greatest  technical 
importance  lie  was  not  able  to  follow  the  author  through 
his  criticism  of  previous  literature  with  regard  to  the  elec- 
trolysis of  fused  salts.      He  had  followed  somewhat  closely 


the  developments  of  electrolysis  as  applied  to  solutions, 
more  especially  solutions  of  common  salt.  Mr.  Vautin 
evidently  regarded  that  matter  rather  as  ancient  history, 
and  could  not  have  foilowedvery  appreciatively  some  of  the 
developments  which  had  taken  place,  more  especially  during 
the  last  eighteen  months  or  two  years.  It  lie  had  not  been 
so  enamoured  of  his  new  discovery,  he  might  have  ascer- 
tained that  the  Lc  Suenr  method,  which  he  knew  of  as  a 
more  or  less  "  laboratory  process,"  had  been  running  on 
strictly  commercial  lines  now  for  nearly  two  years  in  the 
United  States.  Without  going  into  details  of  production,  he 
might  state  that  S.'>  per  cent,  of  efficiency  was  steadily 
realised  on  the  commercial  scale,  and  that  all  difficulties  with 
regard  to  diaphragms  and  carbon  anodes  had  been  reduced 
to  a  highly  satisfactory  minimum,  bo  that  he  thought  they 
might  congratulate  those  who  were  still  working  on  the  wet 
methods  on  having  achieved  a  great  deal  in  what  appeared 
ten  vears  ago  to  be  a  very  far  off  problem.  Mr.  Vautin  had 
mentioned  the  method  of  electrolysing  salt  solution  with  a 
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mercury  cathode  in  which  Kellner  and  himself  appeared  to 
e  run  a  close  race  for  priority.  This  was  a  philosophi- 
cally interesting  development,  but  there  did  not  appeared  to 
be  much  prospect  of  realising  anything  like  commercial 
suits  with  this  cathode.  The  continuous  separation  of 
the  eathioc  from  the  electrolyte  was  also  the  subject  of 
Hargreaves  and  Bird's  patent  of  more  recent  date,  whereby 
with  mere  purely  mechanical  appliances  the  same  absolute 
separation  of  the  sodium  hydrate  from  the  chloride  was 
accomplished.  Here,  again ,  considering  the  low  voltage  at 
which  this  process  was  run,  and  the  steady  realisation  of  an 
efficiency  certainly  over  80  per  cent.,  he  would  have 
formidable  rivals  to  contend  with.  In  reading  his  paper  he 
had  not  given  many  details  in  point  of  measurements : 
possibly  he  had  not  gone  far  enough  to  ascertain  these  with 
precision.  He  gave  a  comparative  estimation  of  the  amount 
of  current  which  could  be  passed — all  other  conditions 
lieing  maintained  equal — through  a  saturated  solution  of 
salt  and  through  his  fused  salt,  and  arrived  at  a  multiple  of 
-5  in  favour  of  the  latter.  He  (Mr.  Cross)  was  unable  to 
traverse  that  statement,  and  accepted  it  with  the  reserva- 
tion that  all  statements  of  this  general  kind  were  liable  to 
error  when  all  the  factors  were  not  distinctly  stated  and 
separated  one  from  the  other.  He  would  like  to  know,  as 
the  next  element  of  cost  of  production,  the  cost  of  the 
fusion  of  the  sodium  chloride  and  the  cost  of  keeping  it  in 
it  state  of  fusion.  Of  course,  theoretically  the  amount  of 
heat  necessary  for  the  fusion  of  sodium  chloride  was  small, 
but  when  dealing  with  practical  quantities  those  matters 
had  to  be  taken  into  serious  consideration.  Those  who 
were  dealing  with  brine  had  the  obvious  advantage  that 
they  could  operate  directly  on  the  product,  whereas  in 
dealing  with  a  solid  which  had  first  to  be  mined  in  a  more 
y  way  and  then  fused,  the  initial  cost  in  the  ce'l  would 
be  greater,  giving  an  advantage  in  favour  of  brine.  Then 
there  was  the  question  of  the  chlorine,  and  he  should  like 
to  know  how  he  dealt  practically  with  the  chlorine,  which 
was  evolved  at  a  very  high  temperature.  Generally  the 
technical  public  would  require  full  comparative  statements 
'■oth  of  current  measurements  and  chemical  statistics  in 
■order  to  form  a  satisfactory  judgment  as  to  the  relative  cost 
•of  the  dry  and  wet  processes. 

Mr.  W.  F.  Ekid  said  he  should  also  like  to  make  a 
remark  on  what  was  said  about  the  aqueous  electrolysis. 
It  seemed  to  him  that  keeping  up  this  high  temperature 
during  the  process  must  to  some  extent  balance  its 
•economy.  If  he  understood  the  author  rightly,  he  claimed 
economy  on  the  ground  of  the  lesser  amount  of  electricitv 
required  to  effect  decomposition.  If  that  was  so,  of  course 
it  would  be  a  question  of  the  difference  between  the  amount 
saved  in  that  way  and  the  amount  of  fuel  expended  in 
ping  up  the  high  temperature.  He  was  of  opinion  that 
in  electrolytic  processes  for  the  production  of  caustic  soda, 
'.here  were  at  present  two  difficulties.  One  was  the  plant 
which  was  used,  and  the  deterioration  of  that  plant,  and  the 
cost  of  keeping  it  in  order.  That  was  only  partially  over- 
come, and  was  still  a  difficulty,  in  spite  of  the  sanguine  views 
expressed  hy  some  patentees  with  regard  to  their  anodes. 
The  other  difficulty  was  the  cost  of  the  electricity  itself. 
Even  when  the  process  worked  smoothly  one  found 
oneself  running  very  close  indeed,  as  regards  cost  of 
production,  with  the  old  methods  of  producing  caustic 
soda.  With  electricity  at  its  present  price,  the  margin  in 
favour  of  electrolytic  soda  was  not  great,  and  it  depended 
on  economy  of  management,  and  having  very  good 
apparatus.  When  he  referred  to  that  point  once  before,  a 
gentleman  present,  an  engineer,  said  they  could  not  hope  to 
get  cheaper  electricity,  because  tiny  had  almost  attained  a 
maximum  of  efficiency.  That  referred  really  to  the 
efficiency  of  the  steam-engine,  but  perhaps  at  some 
future  time  electricity  might  be  obtained  without 
the  steam-cugine,  ami  then,  no  doubt,  caustic  soda 
jiroduced  by  the  wet  process  or,  perhaps,  by  this  one, 
would  be  cheaper  than  caustic  soda  produced  by  chemical 
means.  It  also  occurred  to  him  that  there  might  be  a 
difficulty  from  the  volatilisation  of  the  lead  as  the  process 
was  conducted,  and  if  <o,  special  means  would  have  to  be 
•  leias  d,  not  only  to  keep  that  from  entering  the  atmosphere 


of  the  workshop  where  the  operations  were  carried  on.  but 
also  to  prevent  the  escape  of  free  chlorine,  which  must  be 
a  great  source  of  nuisance.  <  It  course  it  might  be  made  a 
sourer  of  profit,  but  he  should  like  to  hear  whether  that  had 
been  accomplished.  Certainly  the  proces-  as  described 
would  be  classed  amongst  the  dangerous  industries.  He 
should  like  to  know  the  fusing  point  of  the  alloy  of  lead 
and  sodium,  and  also  whether  the  apparatus,  Fig.  o,  had 
been  carried  out  in  actual  practice,  for  it  appeared  that 
there  would  be  some  difficulty  in  running  the  alloy  between 
the  two  vessels,  though  perhaps  this  could  be  overcome  if 
the  fusing  point  were  very  low.  With  regard  to  the  lining 
of  crucibles  with  magnesia,  he  would  suggest  that  it  might 
be  possible  to  employ  crucibles  made  almost  entirely  of 
magnesia.  He  had,  himself,  in  research  experiments,  made 
crucibles,  which  stood  very  well,  of  Portland  cement.  He 
mixed  it,  and  burnt  it  very  carefully  after  it  had  set,  and 
found  he  got  a  fairly  strong  crucible  to  which  a  basic  lining 
adhered  very  well.  It  would  stand  a  temperature  far  higher 
than  that  used  in  these  experiments.  It  seemed  to  him 
that  on  a  large  scale  there  was  a  great  source  of  energy 
which  might  be  further  utilised  in  the  decomposition  of  the 
raw  material.  With  regard  to  the  statement  that  no  trace 
of  lead  could  be  found  in  the  solution,  that  was  entirely 
against  his  own  experience.  He  should  have  thought  that 
in  the  caustic  soda  solution  produced  by  decomposition  of 
had  and  sodium  even  more  than  traces  of  lead  would  be 
found,  and  he  should  be  glad  to  hear  if  the  author  had  made 
a  careful  examination  on  that  point. 

Mr.  J.  Swinburne  took  exception  to  the  author's  state- 
ment that  wet  processes  of  electrolytic  caustic  and  bleach 
manufacture  would  not  pay.  The  assertion  was  too 
sweeping.  There  were  too  many  processes  before  the 
public  ;  some  good,  most  bad  ;  but  the  difference  between 
the  worst  and  the  best  was  very  small  in  comparision  with 
the  difference  between  any  reasonable  electrolytic  method 
and  the  present  chemical  processes.  The  difference  in 
expense  was  infinitely  less  than  that  between  a  badly 
managed  limited  liability  company  and  a  worse  managed 
limited  liability  compauj-. 

Mr.  Vautin  said  dynamo  makers  could  not  make  low 
pressure  dynamos.  As  a  dynamo  maker  he  would  correct 
this  statement.  Dynamos  could  be  made  for  any  pressures 
that  might  be  wanted.  The  reason  why  the  vats  were 
generally  put  in  series  is  that  if  in  parallel  the  copper  leads 
would  be  too  expensive.  There  was  thus  a  disadvantage  in 
using  very  low  pressures. 

liefore  discussing  the  merits  of  fixed  salt  and  solution  in 
making  electrolytic  caustic  and  bleach,  he  would  point  out 
that  Mr.  Vautin's  excellent  process  had  other  openings. 
There  is  a  large  market  for  sodium,  which  could,  no  doubt, 
be  largely  filled  by  a  sodium  lead  alloy.  The  alloy  could,  no 
doubt,  be  used  for  making  cyanide  of  potassium  and  sodium 
from  yellow  prussiate  of  potash.  This  method  had  the 
advantage  that,  as  potassium  cyanide  was  estimated  by  its 
cyanogen,  and  the  combining  weight  of  sodium  was  low,  one 
could  make  impure  cyanide  which  would  pass  as  100  per 
cent,  cyaride  of  potassium,  or  even  higher.  There  was 
an  increasing  demand  for  pure  cyanide  of  potassium, 
and  also  for  sodium  peroxide.  Sodium  oxide  could 
of  'course  be  made  by  treating  lead  sodium  alloy  with 
a  limited  weight  of  water  or  steam;  and  the  oxide  may 
he  peroxidised.  Then  there  was  a  demand  for  sodium  in 
the  reduction  of  aluminium  ;  and  if  the  price  were  brought 
down  the  demand  would  probably  increase.  Then  though 
chlorine  attacks  red-hot  iron,  if  dry  it  does  not  attack  cold 
iron.  The  chlorine  from  fused  salt  can  therefore  be  cooled 
and  stored  and  transpi  rted  in  iron  or  steel  tube  flasks  in 
the  liquid  form.  The  saving  due  to  this  method  of  packing 
would  be  very  considerable. 

Coming  down  to  the  question  of  making  caustic,  be- 
thought Sir.  Vautin  had  laid  too  much  stress  on  the  purity 
of  his  caustic.  It  was  a  matter  of  pounds,  shillings,  and 
pence.  If  the  removal  of  salt  in  the  wet  process  added  so 
many  shillings  a  ton  to  the  cost  of  manufacture,  that  must 
be  taken  into  account,  but  that  was  all  that  was  to  be  said. 
The  cost  of  fusing  the  salt  would,  he  thought,  be  nil,  it  dom 
electrically  from  the   inside.     The   surplus   of  the  electrical 
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'    \.    the  heal  enei  mbination  musl  i>    any 

imcrcial  process  be  unpl)    abov«i  that  necessary,  to 
, iug  in  the  i 
.   t  awl  ol  las.  Thi  of  11 

mii  altered  to  -■  ale   in  all  it-  dimension*  varied  a-  th 
its    dimensions,    an  1    its    output 
iro   nud   •  ube,   while   the   lo  the 

y,  so  :i  siio  ".i-  easily,  n  ache  I    i 
the  difficult)  "ii!.  to  keep  ihe  val   cool      rhis    in 
heal  i\  serious  difficult!  nol  mentioned  uj 

Mi.  \  autin,  namely .  the  wear  and  tear  of  the  iron  pots  when 
heated  externally  .    On  the  other  hand,  the  eosl  of  cva] 
ami  finishing  was  very  serious  in  the  ordinary  pro 
the  wel  electrolytic  process  it  mighl   be  less  because 
there  was  more  salt.     Inthowel  process  the   waste  power 
-I  not  be  utilised  in  the  same  way  as  in  the  i  lectrolysis 
fused 

While  on  the  subject  of  waste  power   he   would   make  a 

digrcssiou    "n    the     calculation    of    what    i-    called    the 

"theoretical"    electro-motive  force    from     the    heats    of 

bination.     There  was  seldom   a   paper  or  a   book   on 

is  published  iu  which  the  authors  < I i •  I  nol  calculate 

live  forci  -   necessar]   fi  t  di  sition   by, 

dividing  the  heats  of  combinations   by   constants.      It. 

gi  n.raily  took    wi  ■  i  to  begin 

with.       For    instance:    to    find  itive  force 

\  to  decompose  solution  ol   sodium    sulphate,  they 

would  take  the  figures  duo  to   burning   metallic    sodium  in 

ous  oxygen   which  liavi  with  the  matter. 

this  was  a  mere  detail,  however.     The  who!.'  principle  was 

wrong.     It  was  shown  by  Belmholti  in  1882  thai  the  heal  of 

combination  was  only  one  term,  and  another  must  be  taken  ; 

ic  ordinary  method  was  quite  wrong.     Yel   people 

still  go  on  calculating  what  they  call  the  theoretical   volts. 

publish  such  a  calculation   in  1894  brands  a  man  as  an 

olytic  crank  of  the  deepest  dye. 
A  great  deal  was  sai  I  about  the  price  of  electrical  | 
He  had  given  the  figure  as  a    farthing   per  kilowatt  hour. 
including   depreciation  and   interest,  at  the  Institution  of 
•neal  Engineers  a    few  years  ago,  and   he  thought  this 
■   ha-  been  generally  accepted  by-    electrical  engineers. 
The  eost  of  energy  must  not   be   taken    from    central   -tation 
figures,  as  the  engines  and  boilers  are   there  running  under 
the  worst  possible  conditions. 

The  Cii.vihmvx  said  this   was  one  of  those   processes  in 

which  it  seemed  to  him  the  crux  came  in  the  passage  from 

small   scale   to  the  large.     He   did  not   know  whether 

Mr.  Vaatin  could  give   any  more   definite  figures,  but    if  so 

they  would  be  very  important. 

Mr.  rvr.Kin  said  the  difficulty  was  much  greater  in 
.baling  with   sodium  salt    iu   solution   than  with  potassium 

Mr.  Vai  tin   said  in  reply  that  he  would  first    refer  to  the 
•ion  of  temperature  and  iu  hi- notes   he  referred  to  the 
ion    ol     maintaining  a   mixture   of    salts    in   a   molten 
:  tiou    by    means    of    an   internally    heated  crucible   by- 
means  of  the  current. 

By  ■  judicious  mixture  of  the  chlorides  of  the  alkali 
metals  it  was  possible  to  have  a  mixture  of  a  verv  low 
inciting  point.  He  was  sorry  to  have  created  an  impression 
in  Mr.  Cross's  mind  that  he  assumed  that  all  wet  process  - 
wave  ancient  history  :  what  he  did  say  was  referring  to  the 
wet  process  known  to  him  :  and  he  happened  to  know  the 
Har^reaves  processor  principle,  or  oue  of  exactly  similar 
principle    before    he    left    Melbourne    some    seven    vears 

In  addition  to  the  reasons  he    had    given    he    considered 

that  the  amount  of  doubt  and  uncertainty  that    attached   to 

--'-.   rightly    or    wrongly!    rendered   it    v,  r> 

unlikely  that  there  would  be  an  immediate  change  from  the 

ehemi  of  manufacture. 

With  regard  to  the  criticism  that  he  did  not  give  the 

I  rie-ures.  he  had  said  the  proportion  was  live  to  one  ;  he 

had  the  figures  in  the  paper,  but  omitted  them  iu  reading. 

\-   a    matter   of  fact   in  the   wet    process   at:;.   rolts     1  "4 

amperes  passed  through  the  solution.     ( in   the   other  baud, 

just  under  2  were  needed  iu  the  dry.  and  4  amperes  passed] 


1-  a  difference   ol   1   to  .'.  ;   and  there  „;„ 

'bis  ,:  ir,  that  with 

■*  ,!  rncd,  it  was  to  a  great  extent  tin 

that  thej  were  able  t.,  work  a' 

•""'  that  ■■  i,  ,„  ,,,;,,  1  ,,,  B  grca,  ,1,.,,,.,.,  t|„ 
the  salt  n 

'■  in  a  large  operation  thi 

the  temperature  down,  and   iu   all    probability  it  won. 

'V  t  .  burn  a  little  extra  coal   under   the   i 

and  keep  the  whole  of  the  electrolyte  molten  by  meat 

th  ■  rent.        In    that    ea-e   the    life    of    the    | 

derably  enhanced.      With    regard    to    the 
volatilisation  of  the  iuld  only  say  that  -uch  did 

not  t  xist.       Lead  protected  from  the  air  was  rather   a    I 
me'al,  at  a  temperature  much  higher  than  that  requin 
theopcration.     As  for  chlorine  the  one  ol."  !..,.i 

it  into  a  chamber  in  which  there  was  finely-divided  hyd 
lime.  The  chlorine  coining  away  from  an  apparatus 
-""-  not   nearly  so    liijrh  in   temperature   a-    the 

hydrochloric  acid  from  a  salt-cake  furnace  Hi  bad  shown 
this  small  apparatus  simply  for  the  sake  of  giving  a 
practical  demonstration  tint  the  alloy  could  be-  formed"  It 
"JM  '  'i  scale.  '  Again,  with  regard  to 

the  cost,  they  had  not  to  evaporate  the  solution  of  caustic 
nor  a   mixture  1  ida  and  chlorine  of  sodium  to 

separate  them.     His  criticisms  ol  the  wjt  p  n  no 

way.  referred  to  solutions  of  potassium  chloride,  bnt  he 
thought  lie  was  right  in  say  ing  that  ;io  per  ,  ,  nt.  ,,|  th,.  wet 
electrolytic   processes   in  the  state-  ,.■'  ,.  j„ 

connection  with  potassium  salts.  lie  knew  that  ia 
potassium  salts,  advantagi  could  be  taken  of  the  ease  with 
which  chlorate  crystallised  out  from  ihe  electrolyte. 
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THE  TESTING"  OF  HYDEAULIC  CEMENTS. 

BY    W.    UAI'.KV    sr\N,.KK,    M. I.O.I ...   I    ,  ....    v  MJ   BKKTEAM 
IU.OIN  r,  I  .I.e.,   I 

FOB  a  good  many- years  past  there  has  been  a  large  and 
increasing  amount  of  attention  devoted  to  the  testing  and 
control  of  the  quality  of  hydraulic  materials  of  construc- 
tion and  especially  of  Portland  cement.  This  can  be  traced 
to  the  failures  that  have  occasional!)  occurred  from  not  verv 
obvious  causes,  in  large  and  costly  engineering  undertaking-, 
and  proximately  to  the  natural"  anxiety,  on  the  part  of 
engineers,  thus  engendered.  Persistent  technical  research 
anil  the  constant  comparison  of  results  obtained  iu  ihe 
laboratory  and  testing  room  with  those  observed  in  actual 
work  have  improved  the  methods  of  testing,  and  increased 
the  accuracy-  of  the  deductions  that  can  be  made  from  a 
properly  executed  series  of  tests,  until  at  the  present  time 
no  engineer  using  hydraulic  cement  who  desires  to  be 
red  of  the  permanence  of  his  work  omits  to  obtain 
proof  of  the  quality-  of  the  material  by  systematic  testing 
and  analysis. 

The  general  methods  of  testing  cement  are  too  well 
kuonn  to  warrant  a  lengthy  description  in  this  paper,  bat 
it  may  be  permissible  to  indicate  the  methods  which, 
among  the  many  that  appear  in  text  books  and  teclo 
journals,  are  of  sufficient  importance  and  general  applica- 
bility- to  stand  a-  representative-  of  modern  practice.  The 
following  order  will  be  found  convenient. 

Fineness. — The  only  method  of  ascertaining  the  fineness 
of  cement  that  is  iu  common  use  is  that  of  silting.  It  has 
been  recognised  comparatively  recently  that  the  coarser 
particles  of  an  hydraulic  cement,  certainly  all  that  remain 
on  a  sieve  having  76  meshes  per  linear  inch,  and  probably 
many  that  pa.-s  this  sieve,  are  either  wholly  inert  or  -0  slo"^- 
iu  setting  as  to  be  useless  or  even  objectionable.  The 
inertness  does  not  ari-e  from  any  chemical  difference 
between  the  coarse  "  core  "  and  the  rest  of  the  cement,  but 
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from  the  fact  that  the  surface  presented  by  a  coarse  particle 
lively  smaller  than  that  by  a  tiue  particle,  and  the 
rate  of  attack  by  water  in  the  process  of  setting  is  corre- 
spondingly diminished.  It  has  resulted  from  the  recognition 
of  this  fact  that  cement  specifications  now  demand  greater 
lineness  than  was  formerly  usual,  and  manufacturers  have 
striven  to  comply  with  this  demand  by  the  use  of  improved 
grinding  machinery,  and  by  sifting  the  finished  cement 
before  putting  it  on  the  mark  t.  Not  very  long  ago  a  residue 
of  "10  per  cent,  on  a  50"  was  regarded  as  indicating 
quite  a  fine  cement,  whereas  "  10  per  cent,  on  a  7(>  "  is  now 
in  no  way  an  uncommon  requirement,  and  much  cement  is 
of  still  finer  grade.  The  plan  of  specifying  that  not  more 
than  a  certain  residue  of  coarse  core  shall  be  left  on  a 
standard  sieve  is  convenient,  but  possesses  certain  dis- 
: ■■IvaLtagt  s.  In  the  first  place  it  offers  no  guarantee  that  a 
large  portion  of  the  cement  may  not  consist  of  particles 
just  small  enough  to  squeeze  through  the  meshes  of  the 
sieve,  but  ^till  too  coarse  to  possess  much  value  as  cement. 
This  can  obviously  be  remedied  by  adding  to  the  specifica- 
tion a  clause  requiring  that  not  ouly  shall  the  cement  leave 
no  more  than  a  certain  amount  of  coarse  core,  but  that  it 
shall  also  contain  not  less  than  a  certain  amount  of  finely- 
ground  matter,  estimated  by  passage  through  the  finest 
sieve  in  ordinary  use,  e.g.,  that  having  160  meshes  per 
linear  inch.  When  this  requirement  becomes  general  it  will 
be  time  enough  to  consider  whether  the  limit  of  the  deter- 
mination of  fineness  can  be  pushed  with  advantage  beyond 
that  set  by  a  160  sieve.  In  some  special  instances  when  it 
was  desirable  to  have  a  means  of  separating  the  fine  fraction 
of  a  cement  isolated  by  sifting,  into  further  fractions,  we 
have  successfully  employed  the  plan  of  elutriating  the 
material  with  a  liquid  incapable  of  acting  chemically  upon 
it,  e.g.,  turpentine,  freed  from  dissolved  water  by  distillation 
and  drying  over  quicklime,  or  a  mineral  oil  of  low  viscosity. 
Should  it  be  found  requisite  to  adopt  any  such  method  in 
the  ordinary  testing  of  cements,  to  discriminate  between 
samples  containing  various  proportions  of  "  flour,"  it  will 
become  necessary  to  arrive  at  a  standard  method  of  applying 
the  test  to  secure  comparable  results.  The  contingency  is 
not,  however,  immediate,  though  the  test  is  a  useful  one  in 
certain  cases. 

Reverting  to  the  customary  method  of  determining  fine- 
ness, only  a  few  points  claim  notice.  The  first  is  that 
accidents  in  wiring  or  stamping  sieves  occasionally  occur, 
and  it  is  therefore  prudent  to  verify  the  number  marked 
upon  the  sieve  by  countiug  the  wires,  if  need  be,  by  the  aid 
of  a  lense.  The  next  is  that  a  standard  wire,  as  well  as  a 
standard  number  of  meshes  per  linear  or  square  inch,  should 
be  adopted,  as  otherwise  sieves  identical  in  title  may  give 
diverse  results.  The  third  relates  to  the  manner  of  ascer- 
taining the  results  of  sifting.  It  is  generally  preferable  to 
weigh  the  portion  that  remains  on  the  sieve  rath;r  than  that 
which  passes  through,  as  some  loss  from  the  latter  is  almost 
inevitable,  sifting  cement  being  a  very  dusty  operation.  It 
is  probable  that  this  canon  holds  good  in  the  case  of  the 
determination  of  the  "  flour  "  of  the  cement,  i.e.,  the  portion 
which  passes  through  the  finest  sieve,  an  estimation  by  dif- 
ference being  for  once  in  a  way  more  trustworthy  than  a 
direct  determination.  Nevertheless,  the  direct  weighing 
may  be  profitably  used  a  check. 

Weight  per  Unit  Measure  unit  Specific  Gravity. — These 
properties  of  a  cement  are  intrinsically  distinct,  but  are  fre- 
quently confused.  The  practice  of  making  .a  determination 
of  the  weight  per  cubic  foot,  or  more  commonly  weight  per 
bushel,  doubtless  arose  from  the  fact  that  a  convenient 
method  of  bringing  the  weight  and  apparent  volume  of 
cement  into  commensurate  terms  is  a  necessity  for  engineers 
computing  the  requisite  quantities  of  structural  materials,  as 
w  itness  the  wide  use  of  the  weight  per  cubic  foot  of  the  most 
diverse  substances,  from  copper  to  asphalt.  When  it  was 
observed  that  an  apparent  unit  volume  of  cement  varied  in 
weight  according  to  its  quality,  a  natural  attempt  was  made 
to  deduce  quality  from  weight  per  apparent  unit  volume. 
Hence  the  now  standard  requirement  that  a  Portland  cement 
shall  weigh  a  specified  number  of  pounds  per  bushel.  As 
long  as  all  cement  was  ground  to  about  the  same  degree  of 
fineness  this  system  proved  moderately  effective,  when  made 
workable  by  the  use  of  a  standard  hopper  and  measure  for 


the  determination  of  the  weight  of  a  striked  bushel,  but  as  a 
demand  for  finer  cement  arose,  it  was  found  that  the  weight 
of  115  to  120  lbs.  per  bushel  that  once  was  easily  reached, 
could  no  longer  be  readily  attained.  In  short,  the  weight 
per  bushel  depends,  other  things  being  equal,  on  the  fine- 
ness of  the  cement,  and  a  sliding  scale  for  the  weight  per 
bushel  regulated  by  the  specified  fineness  becomes  necessary, 
transforming  a  test  of  simplicity  and  fair  accuracy  into  one 
cumbrous  aud  inexact.  Fortunately,  the  whole  difficulty  is 
removed  by  the  substitution  of  the  determination  of  the 
specific  gravity  for  that  of  the  weight  per  bushel.  The 
latter  is  properly  retained  for  making  a  series  of  rapid  tests 
capable  of  execution  by  any  fairly  intelligent  person  acting 
as  inspector  of  cement  at  a  works  to  ascertain  that  there  is- 
at  least  tolerable  uniformity  throughout  aheap  of  many  tons. 
The  former  can  be  best  applied  in  the  laboratory  where  the 
testing  and  analysis  of  the  cement  are  carried  out. 

The  average  weight  of  fresh,  fairly  finely  ground  Portland 
cement  (e.g.  leaving  a  10  per  cent,  residue  on  a  76  sieve)  is 
108  —  1 10  lbs.  per  bushel.  The  specific  gravity  of  the  same 
sample  will  be  about 3- 15.  The  apparent  specific  gravity 
deduced  from  the  weight  per  bushel  is  1  ■  37.  The  difference 
is  so  great  that  there  is  a  large  margin  for  an  alteration  of 
the  weight  per  bushel  by  the  closer  packing  of  the  cement 
particles,  and  it  is  easy  to  see  how  considerable  an  error  may 
exist.  The  determination  of  the  true  specific  gravity  of 
cement  is  not  free  from  pitfalls  on  its  own  account,  especially 
when  it  is  carried  out — as  is  often  the  case — by  comparatively 
unskilled  persons  with  somewhat  crude  apparatus.  Owing 
to  the  circumstance  that  hydraulic  cements  are  necessarily 
acted  upon  by  water,  that  liquid  is  obviously  inadmissible 
for  use  in  the  determination  of  their  specific  gravity,  and 
some  fairly  mobile  and  not  very  volatile  liquid,  such  as 
petroleum  or  spirits  of  turpentine,  must  be  substituted.  It 
is  of  the  first  importance,  whatever  liquid  be  adopted,  that 
it  be  perfectly  dry.  Mere  freedom  from  turbidity  is  no 
guarantee  that  all  water  is  absent.  Complete  dehydration 
must  lie  secured  by  allowing  the  liquid  to  stand  over  good? 
"fat"  quicklime  or  similar  dehydrating  agent  which  is 
unacted  on  by  the  liquid  itself.  With  regard  to  the  method 
to  be  used,  it  may  be  said  that  the  ordinary  specific  gravity 
bottle  affords  as  accurate  a  result  as  can  be  wished,  but 
necessitates  a  knowledge  of  the  specific  gravity  of  the 
liquid  employed.  The  plan  of  determining  this  value  for  a 
large  supply  of  the  liquid,  and  using  it  for  a  series  of 
determinations  extending  over  a  long  time,  is  not  to  be 
recommended,  as  slight  changes  may  occur  on  keeping 
(particularly  in  the  case  of  turpentine,  the  specific  gravity 
of  which  increases  by  resinificatiou),  and  give  rise  to  an. 
appreciable  error.  On  this  account,  and  because  of  the 
necessity  of  operating  at  a  standard  temperature,  the  use  of 
the  specific  gravity  bottle  is  generally  given  up  in  favour  of 
a  volumenometer,  in  .vhich  the  displacement  of  a  known. 
weight  of  cement  is  read  directly.  The  ordinary  Schumann 
apparatus,  consisting  of  a  graduated  glass  tube  ground 
into  a  bottle,  is  a  rough  apparatus  of  this  kind.  The 
apparatus  is  filled  with  turpentine  or  petroleum  to  the  zero 
mark  and  a  known  weight  of  the  cement,  usually  50  or 
100  grms.,  shaken  in  through  a  funnel  down  the  graduated 
tube,  the  liquid  displaced  rising  in  the  graduated  tube,  where 
its  volume  can  be  read.  In  this  case  the  weight  taken  is 
fixed  and  the  volume  variable.  A  second  instrument  on 
the  same  principle,  but  in  some  respects  preferable,  is  that 
shown  in  Fig.  1.  Here  the  upper  bulb  is  of  known  capacity 
(.e.g.,  1,000  grains)  between  the  fiducial  marks  A  and  B. 
The  vessel  is  tilled  with  liquid  to  the  mark  A,  weighed, 
and  cement  is  introduced  until  the  level  of  the  liquid 
reaches  B,  when  it  is  weighed  again.  In  this  case,  therefore, 
the  volume  is  fixed  and  the  weight  variable. 

An  improved  form  of  the  Schumann  apparatus  which  we 
were  at  one  time  in  the  habit  of  using,  is  that  illustrated  at 
Fig.  3. 

A  side  tubulus  carries  a  small  thermometer,  and  the 
main  reservoir  is  fitted  to  a  broad  wooden  base  to  increase 
its  stability. 

In  the  two  forms  of  Schumann  apparatus  the  serious  fault 
exists  that  the  cement  must  be  introduced  after  the  liquid 
down  a  long  tube,  the  natural  result  being  that  there  is  a 
great  tendency  for  the  cement  to  stick  to  the  sides  of  the 
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tube  and  form  obstructive  plugs  just  at  the  surface  of  the 
liquid,  which  are  sometimes  diffloult  to  dislodge.  This  evil 
oanDot  be  overcome  bj    an  the  width   of  the 

tube  without  introducing  a  large  reading  error.     Con 

is  impracticable  without  lo  diminishing  the 


Fig.  l. 


Pig.  3. 


graduated  tube  that  the   introduction   of 
the  cement  becomes  well-nigh  impossible.     The  bulb  form 
of  apparatus  illustrated  in  Fig.  1  is  better  in  these  .  i 
l.ut  necessitates  two  weighings  in  place  of  one 

For  rapid  routine  work,  we  have  devised  an  extremely 

simple  form  of  volumenometer  which  is  free  from  most  ,;f 

generaUy  made.     It  consists,  as   will 

i  from  Fig.  S,  of  a  small  flask  very  much  flattened 


>i>  shape  so  aa  to  ensure  n-  stability,  and  provided  with 
a    short   slender    Deck   with   floe  graduations,   not  ground 
into  the  lower  part  ol  the  reucl,  but  blown  in  one  pi 
there*  ith. 

The   lo  .  ;  Dillon    mark  on  the  neck   is  uotobul 

1  i  ■  ■  •  "  d  the  capacity  ol  the  flask  to  the  tiisi  graduation 
mark  is  known  and  equals  64  a  Phi  astrumentis  used 
by  running  into  it  5U  ce.  of  turpi  ntine  from  a  pipette  which 
lias  been  accurately  calibrated  against  the  flask.  Aa  the 
turpi  .,  pipette  the  neck  ol 

tin  apparatus  is  kept  dry,  and  the  known  weigh! 
(5u  gnns  )  can  be  readily  added  throngh  a  small  funnel 
without  blocking  the  tube.  The  shortness  ol  the  neck 
conduces  to  the  easy  introduction  of  the  cement.  The  plan 
of  first  placing  a  known  weight  of  cement  in  the  flask  and 
then  running  in  50  cc.  of  liquid  appears  at  first  sigh) 
preferable  to  the  method  d  love,  bnl  the  complete 

displacement  of  the  air  entangled  in  the  cement  is  less 
easily  accomplished  than  when  the  cement  is  caused  to 
shower  down  throngh  tin-  liquid.  The  tir-t  14  ce.  repre- 
sents thai  portion  of  the  displacement  of  the  cement 
accommodated  in  the  body  of  the  flask  which,  as  stated 
above,  has  a  rapacity  of  tit  cc.  to  the  lowest  graduation 
mark  ;  the  remainder  of  the  displacement  is  registered  on 
the  stem.  The  temperature  of  the  turpentine  most  1» 
known,  hut  need  not  be  fixed  at  any  standard  point,  and 
after  the  operation  the  volumenometor  (which  is  stoppered 
to  prevent  evaporation)  is  brought  to  the  same  temperature 
by  immersion  in  the  same  vessel  of  water  as  that  pret 
used  for  the  stock-bottle  of  turpentine.  As  all  ordinary 
Portland  cement  has  a  specific  gravity,  such  that  the 
displacement  of  50  crms.  falls  between  II  and  17  cc  ,  this 
range  of  the  graduations  on  the  stem  is  ample.  It  is 
obvious  that  in  dealing  by  means  of  this  instrument  with 
any  material  differing  largely  in  specific  gravity  from  3, 
more  or  less  than  50  grnis.  can  be  taken  so  as  to  bring  its 
displacement  within  the  range  of  the  graduations  on  the 
stem.  Seeing  that  in  all  cases  the  temperature  before  and 
after  the  displacement  of  the  liquid  by  the  cement  mu- 
idcntical,  because  of  the  high  coefficient  of  expansion  of 
turpentine  and  petroleum,  it  is  evident  that  an  apparatus  of 
small  total  capacity,  such  as  that  just  descrihed,  is  con- 
venient, as  it  can  be  immersed  bodily  in  a  beaker  of  water 
and  brought  to  the  proper  temperature  with  ease  and  rapidity. 
In  this,  as  in  the  forms  of  volumenometer  previously 
descrihed,  the  indications  of  the  instrument  are  in  no  way 
dependent  on  alterations  of  the  specific  gravity  of  the  liquid 
selected  that  may  take  place  on  keeping,  so  that  a  la 
supply  of  dry  turpentine  or  petroleum  can  be  prepared  at 
one  time  and  used  to  the  last  drop  without  further 
examination. 

The  deductions  to  he  drawn  from  the  specific  gravity  of 
a  cement  are  various,  and  are  modified  by  a  knowledge  of 
its  other  properties.     It  may  betaken  as  a  safe  rule  that  the 
specific  gravity  of  a  true   Portland  cement  of   good  quality, 
fresh  I  rom  the  stones,  will  he  not  less  than  3  ■  1 5.     The  same 
cement  on  exposure  to  air  in  a  thin  layer  for  a  week  may- 
have    decreased   in    specific    gravity   to   3-10,  and  further 
decrement  is  possible  on  continued  exposure.     The  aeration 
to   which  the   sample  ha-    been   subjected    must  therefore 
always   be  taken   into  consideration    in  judging  a  cement 
from   its   specific   gravity.      It    follows  from   this   that    tin- 
specific  gravity  of  a  cement  will  he  found  to  decrease  as  the 
quantity    of   volatile   constituents    absorbed   from    the   air 
l  water  and   carbonic   anhydride^    increases.       Indeed,  expe- 
rience enables  the  analyst   to  predict  the  specific  gravity  of 
a  cement  with  fair  accuracy  from   its  analysis,  provi  led  the 
composition   fall   within  ordinary  limits.     With  cements  of 
less   regular   composition    than    Portland   cement   a   greater 
range  of  specific  gravity  naturally  occurs.     So-called  natural 
cements,   i.e.,   hydraulic   cements   made  by  burning  argilla- 
ceous limestone  of  approximately  the  fame  composition     • 
slurry,  come  nearest  to  Portland  cement  in  this  respect,  and 
are  followed  at   some  distance  by    Ro 
have  a   specific  gravity  of  S'5 — 3"0;     In   cements  of  the 
puzzuolana  elass.  including  slag  cement,  the  specific  gravity 
depends    more   on    accidental    circumstances  than    on    I 
intrin-  of  the   material,  and   is  therefore  rarely  of 

much  imports 


- 
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Tim*  of  Silting. — The  setting  of  hydraulic  cement  being 
a  gradual  process,  methods  for  defining  its  period  must  be 
At  present  the  Vieat  needle nnd its 
ill  hold  undisputed  sway,  though  at  least  one 
ious  apparatus  has  been  devised  tor  giving  an  auto- 
graphic record  of  the  setting  process.  I  >uly  two  points  need 
notice  here.  The  first  is  that  most  cements  are  rendered 
slower  setting  by  keeping,  consequent  on  the  hydration  of 
the  calcium  aluminate.  to  the  presence  of  which  the  initial 
sitting  is  to  be  attributed,  and  therefore  the  setting  time  of 
a  cement  tested  in  this  country  and  then  abroad,  after  a 
lengthy  voyage,  will  differ,  being  longer  in  the  latter  ease. 
Want  of  recognition  of  this  fact  has  often  led  to  trade 
disputes.  The  second  is  that  the  temperature  of  the  room 
in  which  the  cement  is  exposed  has  a  serious  influence  on 
the  speed  of  setting.  A  higher  temperature  means  more 
rapid  setting.  As  no  definite  relation  can  he  traced  between 
the  temperature  and  the  time  of  setting,  specifications  in 
which  stress  is  laid  upon  the  time  of  setting  failing  within 
certain  limits  should  state  the  temperature  at  which  the  test 
is  to  he  made,  and  the  cement  tester  should  take  steps  to 
attain  and  maintain  that  temperature,  by  artificial  means  if 
needful. 

Strength  in  Tension  and  Compression. — So  much  has 
been  written  about  the  testing  of  the  mechanical  strength 
of  cement,  and  the  information  is  in  such  accessible  form  for 
all  interested  in  the  subject,  that  it  would  be  useless  and 
wearisome  to  recapitulate  what  is  a  matter  of  common 
knowledge.  We  will  confine  ourselves  to  indicating  what 
are  the  streams  of  tendency  in  this  country  at  the  present 
time.  In  the  first  place,  the  righteous  condemnation  of  the 
demand — which  demand  is  now  on  the  wane — for  an 
excessive  tensile  strength  at  short  date,  has  carried  some  of 
its  upholders  to  the  opposite  extreme,  and  led  them  to  look 
with  suspicion  on  cement  merely  because  it  is  above  the 
average  in  strength,  It  is  surely  unreasonable  to  condemn 
a  material  on  this  ground,  always  provided  that  its 
reliability  he  indisputable.  (The  means  in  use  for  deciding 
upon  the  safety  of  an  hydraulic  cement  will  be  dealt  with 
under  a  separate  head.)  Secondly,  the  substitution  of 
compressive  for  tensile  tests  has  made  but  little  progress, 
and  is  unlikely  to  make  much  more.  The  latter  method 
may  be  illogical,  but  is  certainly  convenient.  In  the  third 
place,  the  use  of  sand  in  place  of  neat  tests  is  growing  daily, 
and  will  continue  to  grow  as  the  demand  for  a  more  finely 
ground  cement  increases.  In  neat  tests  the  full  cementing 
power,  as  distinct  from  cohesive  value  of  a  cement,  never 
comes  into  play,  and  a  comparatively  coarse  sample  may 
give  tests  as  high  as  those  afforded  by  one  unusually  fine. 
With  sand,  on  the  other  hand,  the  property  of  surrounding, 
coating,  and  uniting  inert  particles  (i.e.,  the  sand)  is 
exercised,  and  the  finer  of  two  cements  equal  in  other 
respects  will  give  the  better  result.  In  view  of  the  general 
increase  in  fineness  of  cement,  it  is  not  improbable  that  a  sand 
test  with  a  higher  proportion  of  sand  (1  of  cement  to  3  of 
sand  being  at  present  usual  in  this  country)  may  be  adopted 
with  a  corresponding  advantage  for  finely-ground  cements. 
Another  useful  innovation  would  be  the  insistance  on 
mechanical  tests  of  concrete  made  of  the  same  sand  and 
aggregate  as  that  intended  to  he  used  for  any  given  under- 
taking. The  best  cement  may  be  rendered  useless  by 
admixture  with  bad  sand  and  aggregate. 

Tests  for  Soundness  of  Cement. — Owing  to  the  fact  that 
the  completion  of  all  the  reactions  initiated  by  contact  of 
cement  with  water  takes  place  only  after  the  elapse  of  a 
considerable  time — often  extending  to  many  months — the 
mechanical  properties  of  ordinary  test  pices  when  determined 
within  a  few  days  or  weeks  afterthe  date  of  their  preparation, 
are  no  certain  criterion  of  the  reliability  of  the  cement.  This 
circumstance  has  led  to  the  device  of  special  tests  intended 
to  meet  the  need  of  arriving  at  the  same  results  in  a  short 
time  as  would  eventually  occur  after  the  elapso  of  a  long 
period. 

The  natural  suggestion  that  any  chemist  would  make,  on 
being  confronted  with  this  requirement,  is  that  the  test 
pieces  should  be  kept  under  conditions  that  would  hasten 
the  completion  of  the  reactions  occurring  in  them,  and  that 
an   increase  of  temperature  would  be  likely  to   effect  this 


purpose.  This  idea  underlies  all  the  varieties  of  "  hot  test  " 
that  have  been  proposed  and  practised  from  time  to  time. 
In  its  simplest  form  the  "  hot  test  "  may  consist  in  merely 
heating  a  pat  of  neat  cement  in  an  air  bath  to  a  moderate- 
temperature  (e.g.,  160°  F.)  aud  observing  whether  it  buckles 
or  develops  any  cracks,  aud  whether  it  shows  signs  of 
weakness  when  wetted  after  heating.  A  distinct  advance 
on  this  is  achieved  by  exposing  pats  of  neat  cement  to  a 
warm  damp  atmosphere,  or  actually  immersing  them  in 
warm  water.  Although  it  cannot  be  said  with  certainty 
that  results  are  obtained  by  such  tests  identical  with  those 
that  would  he  arrived  at  by  efflux  of  time,  yet  it  may  be 
safely  asserted  that  any  thoroughly  unsound  cement  will  be 
detected  and  nearly  all  sound  cements  will  be  passed.  It  is 
not  our  purpose  to  discuss  here  the  causes  of  unsoundness  of 
cement,  for  such  discussion  would  he  foreign  to  the  subject, 
of  this  paper,  but  it  may  be  mentioned  that  in  nine  cases 
out  of  ten  a  cement  fails  because  it  has  been  made  from  an 
imperfectly  burnt  clinker,  and  contains  a  certain  amount  of 
unsaturated  base,  which  is  conventionally  known  as  "  free 
lime."  No  one  has  yet  succeeded  in  determining  free 
caustic  lime  in  cement,  the  problem  being  one  of  extreme 
analytical  difficulty,  but  there  is  good  reason  to  believe  that 
unsaturated  lime  exists  in  badly  burnt  clinker,  and, 
therefore,  in  the  cement  produced  from  it.  Consequently 
the  phrase  is  defensible  on  the  score  of  convenience. 

A  system  of  hot  testing  which  gives  a  quantitative 
expression  of  the  unsoundness  of  a  cement  is  that  devised 
by  Deval,  and  fully  described  in  this  Journal  (1891,255). 
From  the  results  of  a  long  series  of  experiments  with  various 
kinds  of  hydraulic  cement,  Deval  established  the  fact  that 
in  most  cases  a   sand  briquette  (1  :  3)  kept  in  water  at  a 


No.  of  Sample. 

1  Cement :  3  of  Sand  by  Weight. 

29  Days  Cold. 

7  Days  Hot. 

•1 

Average  tensile  stre 
162 

igth,  His.  per  sq.  in. 
10 

2 

1G3 

Nil 

3 

153 

„ 

4 

1G5 

,» 

5 

■n: 

,, 

•6 

(made  abroad). 

7 

217 

137 
137 

8 

186 

Nil 

9 

222 

20 

10 

257 

52 

11 

165 

42 

12 

197 

193 

IS 

173 

37 

11 

163 

152 

•15 

217 

43 

16 

198 

10 

17 

\-o 

19 

♦18 

1S2 

Nil 

19 

187 

25 

20 

218 

178 

•21 

177 

Nil 

•22 

217 

150 

23 

227 

140 

•24 

228 

107 

•25 
(made  abroad). 

252 

221 

•  Those  marked  with  an  asterisk  were  analysed. 
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temperatui  C,  for  t»"  days   has  the 

.    strength   as   one   kepi    in   water    at    th linarj 

temp  pen  days,  while  n  b lor  relation  holds 

good  for  briquettes  kepi   in  water  al  176    F.  for  seven  days 

those  kepi  at  the  ordinary  temperature   for  88  days, 

l  In-  i-  found   to  ha  general!}    true  "f   normal    hydraulic 

ents  of  good  quality.     In   tin-  case  of   an   indifferent 


"  ""  "'    '  tensile  strength 

,1""    ''"  ■'    exposed    to   the   ordinary    temperature,   while 
those  ol   ii  .,,„i  disintegrate. 

\t  the  date  of  the  introduction  of  tin-  method  of  t< 
"■■  made  n  scries  of  experiments  on   oemenl  •  ■(   roi 
makes,   the   results   of   which    arc   indicated    in   I 
■  ding  page. 


AHALXSIS   "I    I'h;iu.V   nl     nil     SAMPLES    l\     nn     ABOVI   Tu-.li 


Running  Xumber. 


18. 
















) 

MO j 

Alk»lis  and  loss 

gravity 


0*1 
IS 

8-: 

6*1 

r 


0' 


u 

y  it 

B'70 

1-48 

008 

li7.i 

1*52 

Dtl 

20*82 

19'  16 

21*94 

20*80 

21*98 

SO 

8  SO 
1*64 

7*64 

B*14 
8*68 

'    11*88 

'     8*86 

.rat 

»*92 

99 

u'  ia 

U'OO 

62*14 

60*94 

61*16 

60*92 

<.«■> 

8-20 

l'l'l 

0-82 

1*16 

1*01 

1*16 

1-4J- 

a 

1*28 

113 

1*89 

1*12 

1*08 

111 

61 

8 '61 

0-98 

1*32 

0-82 

0*80 

1*60 

17 

T77 

1-60 

roo 

»■  |2 

" 

2-99 

316 

3-15 

S*18 

31* 

8-105 

The   upshot   of   these   experiments   was    that   hut   few 

lish  cements  made  in  the  Thames  and  nCedway  district 

could   he   relied  upon    to   stand   the  test    unless   previously 

ted.     The  cause  of   this  result  is  probably  the  difficulty 

of    preventing     underhurnt     clinker     ^of    which    a    certain 

proportion  occurs  in  most  charges  as  drawn  from  the  kiln) 

g  its  way  tn  the  stones,  and  giving  rise  to  the  presence 

tune  quantity  of  unsaturated  base  i  "  tree  lime  ")  in  the 

cement.     When  underhurnt  clinker  is  eliminated  the  test  is 

most   useful  in   discriminating   between   cement  of  normal 

composition  aud  that  containing  unsaturated  lime  or  other 

We    have   used   it    extensively   in   determining  the 

quality  of  raw   materials  for  cement  making,  and   found  it 

of   great    value.     The   following   samples  of   cement   were 

made  in  our  laboratorv  : — 


Running 

Xumber  of 
Deval  Tests. 


Xa  of  Sample. 


Average  tensile  strength, 
lbs.  >  r  so.  in. 
•1  'burnt  w.th  easeous  fuel  at  a  347  295 

"tv  hiL-h  temperature). 

aietli 43  xil 

I  mixed  i 13S 

-   Nil 

raw  materials  improve!  400  S6G 

by  wash    - 

.,  306 

207 
?  (from  cement  stone) 90  Nil 

*  Those  marked  with  an  asterisk  were  analysed. 

Analyses  of  some  of  the  above  samples  are  given  in  next 
column. 

With  regard  to  this  series  of  tests  it  will  be  observed  that 
a  percentage  of  lime  that  would  be  considered  excessive  in 
cement  manufactured  on  a  large  scale  is  no  bar  to  perfect 
strength  and  soundness  in  one  that  has  Wen  burnt  with 
the  thoroughness  possible  in  a  laboratorv  trial.  Samples 
1  and  6  may  be  especially  noticed.     This  circumstance  goes 


tnsol.  res O'OI  0*06 

Si02 26*80  26*58 

Al," 7-00  5*26 

Fe»Oj   **48  -''Ol 

CaO 66*44  65*74 

MrO  0*88  ii-'j7 

S03  0*63  Trace 

C02  ") 

0*33  2*51 

H20 I 

Alkalis  and  loss  0*61  2*84 


0-28 
20-06 


0*72 


S      »-'         I 


Til. 

28-60 


0-J8 
•21- 1- 


06-38 
1-13 


60  4.; 

le.'.l 


7*40 

(.  8-7» 

61*20 

0*94        1*79 


Trace      Trace      Trace     Trace 
Trace     Trace     Trace      Trao- 


O'M 


- 


to  show  that  uneven  and  defective  burning  is  one  of  the- 
chief  causes  of  imperfection  in  commercial  cement,  an.l 
indicates  in  what  direction  improvement  is  chiefly  to  be 
expected. 

For  carrying  out  the  Deval  test,  a  bath  of  water  kept  ar 
B0  C.  =  176  F.  is  essential,  as  the  operator  is  not  justified 
in  departing  from  the  exact  prescription  of  the  originator 
of  the  test  unless  he  be  prepared  to  establish  rclar 
corresponding  with  those  worked  ont  hy  Deval  between  hot 
and  cold  tests,  for  such  other  temperature  as  he  may  select. 
Fur  this  reason  all  attempts  to  substitute  temperatures 
more  easily  maintained,  e.g.,  100°  C.  =  212  ¥.,  fur  that 
adopted  by  Deval,  cannot  be  usefully  discussed  while  tin- 
data  to  support  them  are  lacking.  It  being  conceded  that 
a  temperature  of  Sir  C.  is  essential  to  the  proper  execution 

of  the  Deval  test,  it  remains  to  ascertain  the st  practicable 

method  of  maintaining  this  temperature  with  reasonable) 
constancy.  The  use  of  ;ia  ordinary  thermostat  is  not 
wholly  satisfactory  in  a  case  of  this  kind.  The  hot  bath 
to  contain  the  briquettes  i-  more  a  piece  of  t.  -ting-room 
plant  than  a  laboratory  apparatus,  and  its  management  is 
not  necessarily  in  the  hands  of  a  chemist  Glass  thermo- 
stats are  therefore  rather  too  delicate  for  the  purpose  in 
hand.  For  a  large  tank  used  in  carrying  out  the  Deval 
test,  we  first  constructed  an  air  thermostat  of  the  usual 
design  for  this  c'ass  of  instrument,  with  a  long  copper  tube 
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coiled  in  the  bottom  of  the  bath  so  as  to  give  a  good-sized 
.nsion  chamber,  and  a  steel  tube  bent  to  form  a  U  to 
contain  the  mercury  columu  controlling  the  gas  supply. 
This  worked  very  fairly,  but  was  somewhat  troublesome 
«o  set  up  and  adjust,  owing  to  the  opacity  of  its  pans,  a 
rbsek  always  felt  by  a  chemist  when  he  has  to  abandon 
the  of  -  as  a  structural  material.     It  also  possi  • 

the  disadvantage  common  to  most  thermostats,  viz., 
inadequacy  of  controlling  power  when  dealing  with  large 
fluctuations  in  the  pressure  of  the  gas  supply  (e.g., 
differences  of  as  much  as  l\  tc  2  ins.  of  water).  In  fact. 
■  thermostat  to  be  perfectly  reliable,  needs  a  governor  on 
the  gas  supply  to  remove  the  effect  of  large  differences  of 
pressure,  ami  in  fact  to  do  the  rough  work  of  control. 

Having  regard  to  these  facts   and  also  to  the  need  for  a 

Deval  apparatus  capable  of  use  on  cement  works   where  no 

is  to   be  thad,   we   designed  the    apparatus    shown    in 


A 

©£ 

\  y 

A  is  a  rectangular  copper  water-bath  completely  closed 
save  for  a  small  hole  B,  to  which  a  condenser  can  be 
attached.  This  condenser  may  be  a  straight  metal  tube, 
jacketed  with  water  like  a  Liebig  condenser,  or.  if  space 
permit,  a  piece  of  lead  or  "  compo  "  pipe,  40  feet  long  or  so. 
passing  out  of  the  room  containing  the  bath  and  going  up 
the  outside  wall  to  a  neighbouring  chimney.  An  air  con- 
denser of  this  kind  is  cheap,  convenient,  and,  if  long  enough, 
quite  effective  even  in  hot  weather.  The  tube  must  be 
vertical,  or  have  at  least  a  sharp  rise,  and  be  free  from  any 
kink  or  obstruction,  or  the  return  flow  of  the  coi 
water  will  be  impeded.  The  top  of  the  water-bath  A  is  not 
flat,  but  has  a  rectangular  depression  or  well  into  which 
the  hot  bath  C,  to  be  maintained  at  the  required  tempera- 
ture, fits,  clearing  the  waHs  of  the  well,  ami  supported  by  a 
flange  on  the  top  of  the  hath  A.  A  pyramidal  cover  1>  is 
provided  for  the  bath  C,  and,  if  fitting  well,  suffices  to  con- 
such  water  vapour  as  may  be  given  off  at  80°  C. 
The  space  between  the  inner  and  outer  bath  is  either  empty 
cr  tilled  partially  or  entirely  with  sand  or  shot,  for  a  reason 


about  to  be  stated.  The  principle  underlying  the  working 
of  the  apparatus  is  simple  enough.  The  outer  bath,  which, 
as  it  is  provided  with  a  good  condenser,  can  be  kept  boiling 
vigorously,  constitutes  a  source  of  heat  at  a  constant 
temperature.  100°  C.  The  inner  bath  is  separated  from  the 
outer  by  a  constant  distance,  which  offers  a  constant 
obstruction  to  the  transmission  of  heat  from  the  outer  bath. 
The  temperature  of  the  inner  bath  is  therefore  always  less 
than  that  of  the  outer  bath  by  a  constant  number  of 
degrees.  The  size  of  the  separating  space  must  be  de- 
termined empirically.  It  is  best  made  sufficiently  great  to 
ensure  the  temperature  of  the  inner  bath  being  somewhat 
lower  (when  the  space  is  empty)  than  that  ultimately  to  be 
obtained.  The  obstruction  offered  by  the  separating  space- 
is  then  gradually  diminished  by  introducing  into  i;  succes- 
sive small  portions  of  any  convenient  substance  in  grain  or 
powder,  e.g.  shot  or  sand.  By  a  few  trials  a  point  is  reached 
when  the  obstruction  to  the  transmission  of  heat  from  the 
outer  to  the  inner  bath  is  so  adjusted  that  when  the  former 
is  nt  100  ('.  the  latter  is  at  80°  C.  It  is  obvious  that 
fluctuations  of  the  gas  supply,  provided  that  it  be  always 
large  enough  to  keep  the  outer  bath  boiling,  have  no  effect 
on  the  temperature  of  the  outer  bath,  and  therefore  are 
equally  without  effect  on  that  of  the  inner  bath.  The  only 
change  of  external  condition  likely  to  effect  the  tempera- 
ture of  the  inner  bath  to  an  appreciable  extent,  is  that  of 
the  temperature  of  the  room  in  which  the  apparatus  is 
placed.  When  the  air  temperature  rises,  loss  of  heat  from 
the  pyramidal  cover,  which  is  the  only  portion  exposed  to 
the  atmosphere,  naturally  diminishes,  while  the  supply  of 
heat  from  the  steadily  boiling  bath  is  maintained  at  its 
former  rate ;  consequently  the  temperature  of  the  inner 
bath  rises  slightly.  The  converse  is  true  on  a  fall  in  the 
temperature  of  the  air  taking  place.  Experience  has  shown 
that  the  fluctuations  due  to  this  cause  are  not  large  in  an 
ordinary  laboratory  atmosphere,  of  which  the  temperature 
does  not  vary  greatly ;  they  might,  however,  become  con- 
siderable if  the  bath  were  used  in  an  unprotected  shed  or 
other  slight  building.  The  apparatus  in  the  form  shown  is 
quite  independent  of  any  particular  method  of  heating.  It 
,  can  be  used  with  a  paraffin  lamp  as  well  as  with  a  gas 
burner,  the  sole  condition  being  that  the  source  of  heat 
shall  always  be  sufficient  to  keep  the  water  boiling  briskly 
in  the  outer  bath. 

We  have  dwelt  at  some  length  on  the  principle  employed 
in  this  apparatus  because  it  is,  as  far  as  we  Udow,  one  that 
may  be  applied  for  many  purposes  through  a  considerable 
range  of  temperature,  the  essential  features  being  (1)  a 
source  of  heat  of  constant  temperature,  such  as  is  obtained 
by  the  use  of  a  liquid  for  the  outer  bath  having  a  definite 
boiling  point ;  (2)  a  space  between  the  outer  and  inner  bath 
offering  a  constant  resistance  to  the  transmission  of  heat ; 
and  (3)  a  fairly  even  air  temperature,  so  that  the  loss  by 
radiation  (which  may  be  made  small  by  minimising  the  area 
of  the  radiating  surface)  may  not  fluctuate  largely. 

Many  hot  tests,  other  than  that  due  to  Deval,  have  been 
devised,  but  the  only  example  that  need  be  quoted  here  is 
that  known  as  Erdmenger*s  high  pressure  test.  It  con- 
sists essentially  in  exposing  briquettes  to  the  temperature 
obtained  in  a  closed  boiler  carrying  a  pressure  varying 
from  10  to  -10  atmospheres.  It  is  claimed  that  sound 
cement  rapidly  attains  the  strength  at  which  it  ultimately, 
after  a  period  of  weeks  or  months,  arrives  under  normal 
conditions,  and  that  an  unsound  cement — especially  one 
containing  an  excess  of  magnesia — acquires  a  low  tensile 
strength  or  disintegrates,  according  to  its  degree  of  faulti- 
and  the  temperature  to  which  it  has  been  exposed. 
The  establishment  of  quantitative  relations  as  definite  as 
those  existing  in  the  case  of  the  Deval  test  does  not  appear 
to  have  been  effected  with  the  Erdmengir  test.  It  is  not 
quite  apparent  what  purpose  is  served  by  using  the  high 
temperatures  and  consequent  high  pressures  that  distinguish 
the  Erdmenger  test  from  others  of  its  kind.  Indeed  the 
temperature,  which  at  20  atmospheres  is  212  C.  =  41.V  I"., 
may  be  so  high  as  to  cause  the  dissociation  of  the  products 
of  the  hydration  of  the  cement  to  which  its  character  as  a 
cement  is  due.  Such  dissoeiati  in  may  occur  even  in  an 
atmosphere  consisting  of  one  of  the  products  of  dissociation, 
i.e.,  water,  an  inference  borne  out  by  the  statement   that 
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high  temperatures   in  the   Erdraongcr 
itm  i-  capab  dr  the  det< 

1 1  quality.     W  tli   reg  ird  to  the  di 
of  nif  dysis  inu^t  be   in  i 

abb-  tu  inicnl  metlio  at  er  dra  I 

[  a-   the  permissible  limit    fe- 
ted, do  exception  to  I 

see  in  well  be  t  ikcn.     A  highly 
■ii.iii  t  <  the  Erdmenger  test  m  ly  also  be  urged, 
u  both  -r  goo  1  Portland   ee 

i  to  pass  it :  ii   is 

!  ihat  tlic  1  >      d  I  rs,  it'  anything,  on 

i  of  severity,  and  until  a  stage  of  manufacture  has 

ible  of  producing  cemenl  which  c:in  in** 

the   mi  I  ■  is   useless   imp  »sing  a  m 

analy  sis  of  hydraulic   cements  is 

i    (•>  del  iil   such    methods   <>f 

is  id  u-;n_  ■  I  by  us 

sufficient  interest  to  co  for   the 

rhich  the  description  would  occupy.     It   is  sufficient 

to  point  out  :i  few  of  the  pitfalls  that  beset  the   tyro  in 

rs  "f  this  kind. 

Thus  it  is  fiiti!.-  to  attempt   to  'I  ttermine  "  frei 

■Ii  do  is  not  t  ike  int  i  account  the  fat  I 

thai    the    eementit  to    hydraulic 

cements  are  themselves  decomposed  bj  water,  and  therefore 

yield  an  alk  i  :l  with  any  aqueous  bq  lid.     As  far 

ire  :i»;iiv  no  reliable  method  of  determining  "free 

linn-"   in  an  hydraulic  cement  hat  i   published. 

There  reason  t,>  believe  that  an  ftxti 

quantity  of  "free  lime"     l   per  cent,  oi  -ent  in 

■  I  quality,   and   analyses  showing 

anything  in  ■  ■   should  not  b  pted  without 

scrutiny.     The  separation  of  the  silica— as   distinct 

from  tli-  insoluble  silicates,  sand,  &c,  which  amount  to  not 

more  than  1*5  per  cent,  in  an  ordinary  Portland  cement — 

soluble"    and    "insoluble"    is   a   purely   arbitrary 

distinction  turning  merely  on  the  particular  conditions  of 

opted  by  the  analyst.     The  whole  of  the  silica 

separated  by  the  di  in  of  the  een  silicates 

bloric    arid    is    •;  soluble,"   and   no 

n  function  between  different  portions  of  it  has 

■illy  drawn.     The   return  of  "moisture," 

which  is  sometimes  set  lown  in  cement  analyses,  i-  an  error 

1      imm  int       1*    would   be   nearly  as 

■  "moisture"  in  a  sample  of  quicklime. 
In  the  aost  sil  his  and 
earthy  materials,  especial  attention  must  be  bestowed  upon 

ipers,  and   vessels,  lest  Rmall  quantities  of 
1  lime  creep   in   during  the   course   of 

■  in  apparent  creation  of  matter  when  the 

tdded  up.     A  similar  surplus  some 
from  the  insufficient  ignition  itesthat 

are  not  easily  brought  to  a  constant  w  ei  fht,  i  .jr.,  Si(  >  ,  VI  ,<  i 
For  such  sabstances  we  invariably  use  a   gas- 
Finally,   it  must   be   remembered   that   th 

not  proximate,  the  separation 

actual  compounds  forming  the  cement,  to  which  its 

ties  arc  due.  being  still  beyond  the  rani;.-  of  analysis. 

A   double   measure  of   caution   must    therefore   be   used   iii 

arriving  at  a  judgment  from  data  that  are  necessarily  not 

In  conclusion  it  may  be  said  that  neither  by  the  analysis 

n  ir  mecbanii  g  of  cement  singly  can  its  quality  be 

rtainty.     It  is  imperative  that  both 

il   and  mechanical   data   should    be   available  before 

ive     pronouncement     can      be     made.        Although 

did  opinion  to  be  passed  even  when 

such   complete  data  are  not   forthcoming,  yet  the  removal 

of  the  opinion  into  the  ranks  of  ascertained  facts  can  only 

be  accomplished  bj   determining  both  the  composition  of  a 

cement   an!   its   leading   physical   properties.     When   both 

-  ertaiued,  the  suitability  and  safety  of  a  cement 

for  any  given  purpose  can  be  accurately  adjudged. 

Discission-. 
Mr.W.  II Ai:i:v  Stasgkb  said  that,  until  his  association  with 
•int,  his  practice  was  entirely  confined  to  the  testiu"; 


il   methods.     Tfai 
iii.ui.  absolutely  relia 
ibly    in   tra  tied  and 
sulli  :i,  ntlj  so  i  itg  nt 

the   sample  undei   t(  I 

9  sh  ipes  nl  "  standard  "   bushel 
the   ■  tilling  the  m 

mixi 

lood  ,11   Iniperi  d  stai  .  ird  i 

ii  shallow  tu1'-  9  in.  deep  by  19  in. 
diami  deep   by    l 

l  a  bushel  by  measure,  but   as  the  weight  alt 

the  measured  ma ial  was  wanted,  the 

use  l  n  is  an  in  ,  -tor  when  dealing  with  so 

pressibl    an  article  as  Portland  cement.    Tl  and 

hibited  were  chosen  an  I  designed  by  Mr.  William 
\1  ith  t,  and   this 

ralusc,     I'll, 
of    the   cemenl   with   water    was    an  'ring 

"  kna  :k  "  and  ,  n  bieh  were   i 

cm-,    uently   the  es  1  by  Mr.  Faija 

was  largely  used.     The  aul  imatic  apparal  i-  for  apj 
the    lood    to    the    briquettes     was   aUo   the   invention   of 
Mr.  Math  .-. -.  .-  :   by    its   means   the  accui  ncnt- 

testing  machines  had  been  immei  ived.     Sufficient 

attention   bad   n  on  of  the 

sieve-.      Hi-    had  3,  and    he    could     not 

remember   a   single     ase   in    which   the   number   of    hi 
stamp.  1  up  >n  it  by  the  m  i';<-r  agreed  with  l  pel 

■  square  inch  it   a  I.      life  wires   use  1  varied 

iiderably,  and  he  of  case  -  alleged 

to  be  "40        10,"  i.e.,  1,600  holes  to  the  square  inch,  net 
possessed    that    number,    but    actually    bad    holes    -mailer 
than  sieves  stamped  " 50     50,"  i.e.,  -'.  inch. 

Hi     mentioned    the    above   facts   as   bis  g   for 

calling  in  the  assistance  of  the  chemist.  By  the  improve- 
ments in  the  mechanical  apparatus  aires  ined, 
much  ha  1  been  done,  and  he  was  glad  to  find  th  it 
were  beginning  the  fact  th  it  the  manufacture  of 
hydraulic  cements  was  really  a  chemical  process,  that 
precision  and  accuracy  in  the  testing  of  the  product  were 
essential,  and  that  as  it  was  neces  deal 
about  the  material  which  mechanical  testing',  however 
careful,  could  not  suffice  to  determine.  The  services  of 
the  chemist  were  therefore  indis]  is  of 
cement  would  follow  in  the  Hues  of  those  thoughtful 
engiue,i-  who  now  called  in  the  chemist's  aid,  we  should 
hear  of  fewer  failures  and  .ease  to  be  agitated  by  periodical 
scares. 

Mr.  W.  F.  I! mi  said  this  subject  was  by  no  means  a  new 
one.  a    1  had  been  pretty  well    thrashed        t,  but    still,  ever. 
this  paper  did  not  contain  some  of  that  which  was  ni 
in    this   particular    branch.     With    regard    to    the    coarse 
particles  left   on   the  sieve   used  for  ti  -nt.  it  had 

eat  many  j  tars  that  those  were  corn- 
par.-  h  ly  useless.  In  fact,  Michaelis,  in  his  book  in  1869, 
sail  that  th,y  were  inert  and  as  useless  as  sand.  He  had 
state'.  ]  ractically  the  same  thing  about  the  same  time  him- 
self. The  question  whether  this  fineness  could  be  tested  by 
means  of  a  sieve  was  very  important.  Recent  t  xperinients 
in     Germany    •  show  that    everything    that    went 

through  the  finest  sieve  was  not  really  wl  it  yi  i  could  call 
a  cementing  agent ;  that  even  through  the  finest  ;ilk  _ 
used  in  flour  mills  cement  passed  which  was  extremely 
slow  in  attaining  its  ultimate  strength.  That  had  been 
farther  separated  by  means  of  a  current  of  air.  and  there 
was  a  very  ingenious  apparatus  used  in  Germany  for  that 
purpose.     They  ,1  only  with  a  current  ol   air  but 

adopted  the  method  of  elutriation,  using  a  '.iipiid  not 
acted  on  by  the  cement.  He  would  warn  anyone  who  had 
not  great  experience  against  using  turpentine  for  this 
purpose.  He  hud  frequently  used  it  himself  and  found 
that   it    was   a    liquid   of    very  gravity, 

generally  containing  re.  and  it  had  a 

considerable  action  on  the  lime  which  was  undoubtedly 
present  in  the  Portland  c  incut,  and  which,  if  :,  I  absolutely 
free,  would  react  with  anything  with  which  it  came  in  con- 
tact. Tiie  test  by  the  weight  per  bushel  was  originally- 
introduced  by  Mr.  Grant,  assistant  engineer  of  the  Metro- 
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poliian   Board  of  Works  who,  he  believed,  took  it  from  a 
French  engineei      li  was  Baid  in  the  paper  that  it  Qonbtli  ss 

from  the  fact  that  it  was  a  convenient  raethc  I 
comparing  thi  weight  with  the  volume  and  was  then 
convenience  to  engineers  in  prescribing  the  requisite 
quantities.  But  that  was  not  the  case.  One  reason  why 
it  was  introdm  ed  was  to  distinguish  Portland  from  Roman 
ut.  The  first  makers  of  Portland  cement  were  not 
quite  sure  of  the  quality,  and  he  knew  on  very  good  autho- 
ritv  that  they  frequently  mixed  a  little  Roman  cement  with 
it  to  bring  it  up  to  the  required  strength.  Of  course  that 
was  perfectly  ridiculous  now,  hut  in  those  early  days  it 
was  sometimes  a  toss  up  whether  a  kiln  was  going  to  be 
good  or  bad.     Engineers  then    thought  it  was  sometimes 

ssary     to    distinguish    Portland    from     Roman,     and 

a  mixed  it  was  very  difficult  ;  but  this  was  a  means 
of  doing  so.  Another  reason  which  prevailed  then — though 
it  might  not  uow — was  light-burning.  There  was  an 
incentive  to  light-burning,  and  although  one  could  dis- 
cover whether  cement  was  light  by-  its  tensile  strength, 
no  doubt  a  good  deal  of  light  cement  did  come  into  the 
tuaiket  at  first.  The  weight  test  as  a  test — and  there 
wis  an  apparatus  shown  for  carrying  it  out — was  abso- 
lutely valueless,  and  if  he  had  been  writing  on  the  subject 
he  should  have  said  weight  per  bushel  was  an  old  test  which 
was  now  useless.  A  coarser-grained  cement  weighed 
heavily,  and  the  same  cement  finely  ground,  and  hence  more 
valuable,  weighed  lighter.  In  the  present  state  of  know- 
ledge, it  sue!,  a  test  were  specified  at  all,  it  ought  to  be  that 
cement  should  not  weigh  more  than  so  many  pounds  per 
bushel,  but  no  engineer  thought  of  doing  that.  The 
difference  in  the  weight  of  a  coarse  and  fine  cement  had 
been  stated  by  a  well-known  French  engineer  to  amount  to 
as  much  as  20  per  cent,  on  some  samples.  That  is  to  say, 
you  could  take  a  cement  which  weighed  so  many  pounds 
per  bushel  and  grind  it  until  it  weighed  20  per  cent,  less 
per  bushel.  With  a  margin  of  error  like  that,  it  was  per- 
fectly impossible  to  attach  any  importance  to  the  figures. 
As  -Mr.  Blount  had  said,  the  specific  gravity  of  all  cement 
was  about  the  same  ;  there  was  only  a  comparatively  small 
range  of  difference.  Much  importance  was  attached  to  this 
test  by  Fresenius,  who  regarded  it  as  one  of  the  best  means 

listinguishing  between  cement  adulterated  with  slag  and 
true  Portland  cement ;  but  this  test  had  since  been  aban- 
doned, as  it  was  found  useless  for  practical  purposes.  It 
was  very  interesting  scientifically,  and  the  little  apparatus 
shown  would  no  doubt  give  the  specific  gravity  with  a 
minimum  of  trouble.  He  never  took  the  specific  gravity 
unless  requested,  though  he  had  tested  and  made  many- 
hundreds  of  thousands  of  tons  of  cement.  He  agreed  with 
the  authors  with  regard  to  the  importance  of  sand  testing, 
and  the  time  of  setting  was  also  extremely  interesting  from 
a  theoretical  point  of  view.  From  a  practical  point  of  view, 
however,  it  was  absolutely-  necessary  to  get  a  simple  test 
which  could  be  applied  to  all  cements  by  almost  anybody  iu 
the  habit  of  conducting  such  operations.  If  the  ingenious 
apparatus  shown  on  the  table  were  required  for  ascertaiuiug 
the  time  of  setting,  he  feared  it  would  add  considerably  to 
the  cost  of  the  installation  of  a  laboratory  at  a  cement 
works  and  less  cement  wolud  be  tested  where  it  ought  to  be 
— by  the  makers.  Testing  with  sand  was  certainly  the  best 
method  known  of  ascertaining  that  which  was  the  chief 
object  of  a  cement  — its  cementitious  value.  The  difficulty 
here  arose  that  you  introduced  another  substance  which  was 
in  itself  variable.  >.'n  two  sands  were  alike.  In  Germany 
they  got  over  that  difficulty  in  the  usual  way,  by  stan- 
dardising it.  There  was  a  norma!  sand,  a  normal  testing 
station,  and  a  normal  price,  but  we  had  not  arrived  at  that 

je  here- ;  there  was  no  sand  which  had  been  agreed  upon 
by  engineers  or  any  public  body  which  could  be  taken  as  a 
standard  sand.  It  was  not  enough  to  take  sand  of  a  definite 
size,  or  even  pure  quartz  sand  of  a  definite  size,  because 
much  depended  on  the  shape  of  the  grains,  and  as  there  was 
no  uniform  sand  there  was  a  great  difficulty  about  this  test. 
Mr.  Grant,  who  had  done  so  much  for  the  testing  of  cement, 
tried  a  great  number  of  experiments  and  found  nothing  so 
uniform  as  quartz  sand,  and  he  used  sand  from  a  certain 
e  and  recommended  it  to  all  his  friends  ;  but  you  could 
not  say  there  was   any  standard   sand.     With  regard  to  the 


heat  test  which  was  ascribed  to  Ueval,  it  was  not  his 
originally.  It  was  first  used  by  Micbaelis  and  theu 
by  Erdmenger.  He  had  worked  at  it  for  the  last  15  years, 
lie  tried  it  to  ascertain  the  effect  of  magnesia  ou  Portland 
cement,  which  was  a  subject  wdiich  had  been  very  much 
talked  about  lately,  and  he  found  that  where  he  used  a  high 
temperature,  superheated  steam,  he  could  detect  the  presence 
of  magnesia.  It  was  not  generally  adopted  in  Germany  by 
i  \p>  its,  and  in  France  it  had  been  rejected  for  the  following 
reason  : — Several  factories,  whose  cement  was  undoubtedly- 
excellent,  and  which  was  used  largely  by  the  Government 
and  found  to  be  thoroughly  excellent,  could  turn  out  no 
cement  which  would  stand  this  test.  The  cement  could  not 
be  wrong,  as  it  had  been  used  for  a  number  of  years  satis- 
factorily, and  therefore  the  heat  test  must  contain  some 
latent  defect,  probably  because  in  a  short  time  the  cement 
had  to  exert  an  action  which  ought  to  have  been  distributed 
over  a  much  longer  period. 

Mr.  Bi:rnays  said  he  had  lately  had  a  good  deal  of 
experience  in  using  cement,  and  had  to  thank  Mr.  Blount 
for  making  many  special  tests  for  him.  He  was  a  little 
frightened  at  some  statements  in  the  paper,  because  he 
found  most  of  the  tests  hitherto  recommended  for  use 
more  or  less  run  down  by  the  very  gentlemen  who  had 
either  invented  or  improved  upon  them.  Fngineers  were 
working  as  far  as  they  could  in  accordance  with  what  they 
had  learned  from  specialists,  but  one  after  another  those 
tests  which  had  frequently-  been  considered  good  were  now 
deprecated  and  something  new  was  presented  for  their 
acceptance.  In  their  ordinary  practice  they  ascertained  the 
weight  per  bushel,  the  tensile  strength,  and  the  fineness, 
with  some  precautions,  and  found  that  the  result  was  very 
uncertain.  Sometimes  they  got  a  cement  which  bore  the 
weight  test  well ;  at  other  times,  from  the  same  makers  and 
made,  according  to  their  statement,  in  exactly-  the  same 
way,  they  had  a  cement  which  weighed  very  differently,  and 
when  they  came  to  try  the  cement  by  sifting  it  and  taking 
the  amount  of  the  residue  they-  found  it  very  different  from 
the  previous  sample.  Then  they  made  tests  with  bri- 
quettes, breaking  them  with  the  machine  and  obtaining  at 
times  vary  extraordinary  values.  Sometimes  from  one 
sample  of  cement  they  got  briquettes  which  would  after 
seven  days  break  at  perhaps  250  lb.  per  square  inch  ; 
another  briquette  from  the  same  set  would  break  at  500 
or  550  lb.,  and  they  had  not  the  slightest  notion  how  the 
difference  could  arise.  But  the  most  curious  thing  of  all 
-was  that,  in  spite  of  all  these  varying  results,  all  the 
cements  they  had  used  were  of  excellent  quality,  whether 
the  test  had  turned  out  well  or  not.  They  were  all  cements 
which  came  from  a  good  firm,  were  made  to  comply  with  a 
given  specification,  and  they  made  first-class  foundations, 
as  hard  as  steel,  and  as  lasting,  he  believed,  as  the  earth 
itself. 

Mr.  Matthews  said  he  had  been  a  user  of  cement  during 
the  last  25  years,  and  his  experience  did  not  in  many  respects 
coincide  with  the  remarks  of  the  first>peaker.  First,  with 
regard  to  the  hopper  and  bushel  measure,  he  found  such  an 
apparatus  extremely  useful  in  determining  the  weight  of 
cement.  Many  years  ago  he  used  a  cement  which,  when 
sifted  through  a  40  x  40  mesh  sieve  with  a  10  per  cent, 
core,  gave  an  average  weight  of  120  lb.  per  bushel.  Now 
cement  was  ground  to  give  10  per  cent,  core  on  a  50-mcsh 
sieve,  thereby  reducing  the  weight  per  bushel  to  110  lb.  If 
they  employed  a  76-mesh  sieve  they  had  to  still  further 
reduce  the  weight  to  110  lb.  If  you  expected  to  get  the 
same  weight  per  bushel  with  a  fine  as  with  a  coarsely 
ground  cement  you  would  be  altogether  disappointed.  He 
had  used  the  bushel  and  hopper  for  many  years  and  found 
that  by  careful  handling  it  gave  results  as  to  weight,  with 
cement  of  the  same  fineness,  within  2  lb.  per  bushel.  When 
an  inspector  was  sent  to  a  works  to  examine  a  parcel  of 
cement  he  would  sometimes  be  shown  a  heap  of  400  or 
500  tons.  Instead  of  getting  two  or  three  pinches  to  try 
the  specific  gravity  he  would  take  a  bushel  from  different 
parts  of  the  heap,  and  by  that  means  get  a  fair  idea  of  the 
average  weight  of  the  cement,  thus  showing  whether  the 
clinker  from  which  the  material  had  been  ground  was 
properly  burnt.     The  main  object  of  the  weight  test  was 
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to  ihow,  before    proceeding  with  farther  tests,  whether  the 
undcrbnrnl   or  yellow  clinker,   which  was,  he  took  it,  the 

■  '1  oul  and  oasl 
only  well-burnt  clinker,  which  gavi   ■ 
i    cement,   had   been  '    with  the 

authors  ..f  the  paper  generally  :l-  '"  ,1"'  desirability  of  fine 
rhej  were  all  tending  in  that  direction.     A  very 
er,  a  delicate  thing.     Whentheaul 
,  oi   160  ■    160  meshes  to  the  inch  it  must 
,  at  that  the  "ire   in  ii  would  be  extremely  fine,  and 
image  to  tin-  sieve  would  upset  the  results. 
Then  some  other  direction,  possibly  in 

it  whiol  the  authors  hinted  in  their  paper — towards  an 
DYement   in   the  determination  of  the  amount  of  the 
particles  in  the  cement  which  were  incapable 
letting.     It   was  a  matter  of  gnat  importance  that   the 
ii  to  which  those  particles  prevailed  should  be  deter- 
mined.     He   did  not  think  they  alwavs  arrived  by  the  sieve 
at  what  that  proportion  was  in  extremely  fine  cements,  and 
:  process  would  no  doubt  !"■  devised  to  determine 
He  had  tried  blowing  air  through  cement  and 
other  means,  with    the  ilea  of  determining    the  amount  of 
the  ore.  but  found  difficulties  arose.      He  quite  agreed  that 
the   sand  test    wa-  a  valuable  one,  but  for  engineers  as  a 

illy  of  much  use. 

I  h,  \  could  not  expect   makers  to  keep  large  quantities  of 

Cement  under  trial  and  unaccepted   for  28  days,  whilst  sand 

.  were  being  made.     The   -:i twl  test,  as  a  check  to  |be 

fter  the  delivery  of  the  cement,   was 

s    not   callable  of    practicable    application 

guide  upon  which  to  accept  or  reject  cement. 

the  utmost  imports 

romoting  soundness   of  work.     He  bad   used  cement 

which  bad   been  in  a  dry  shed   near  the  sea    for  1"  months. 

age  and  aeration   was  to  reduce  the  weight 

per  bushel  to  the  extent   of  12.1b.     On   instituting  tests  to 

rtain   whether  or  not   the   strength   had  deteriorated.it 

round  that,  although  the  two  days' test  was  slightly  less, 

the  seven  days'  test  was  fully  maintained.     As  a   matter  of 

'bey  kept   that  cement  for  pointing,  and  the  best  work 

on   the  job,  as  they   found  it  was   the   soundest    and   most 

satisfactory  material.     He  had  recently  made   experiments 

to  determine  what  was  the  effect  of  turning  over  cement  on 

ilk.     He  found  that  six  turnings,  allowing  the  cement 

to  stand  a   short  time  between  each,   increased  the   bulk 

per  cent.  :    12  turniii.  -  turnings,   a    similar 

increase:   thus   -bowing  that   after  about  12  turnings   there 

of  bulk.     He  believed   that  the  increase  of 

bulk  consequent  on   three  or  four  turnings  was  a   positive 

gain  to  a  contractor,   because   he   bought   his   cement  by 

ght  and  sold  it   by  measure,  so  that   the  increase  in  the 

bulk  would  pay  for  the  cost  of  turning.     He  hoped  engineers 

would  endeavour  to  induce  contractors  to  adopt  this  practice, 

ig  the  value  of  aeration  in  securing  sound  work.     With 

■  rd  to  ai.alysis,  he  held  such  an  investigation  of  great 

importance,  as  determining  the  percentage  of  lime  and  other 

constituents    of  the    cement.     Where    the    soundness   and 

permanence  of  structures   so   largely   depended   upon   the 

-factory  character  of  the  cement,  as  is  generally  the  case 

these  days  of  extensive  employment  of  concrete,  every 

aution  should  be  adopted  in  carrying  out   the  tests  and 

in  placing  the  same  in  the  hands  of  experienced  men. 

Mr.  Hi  ..he-  a-ked  Mr.  Blount  to  explain   mor>  fully  the 
analyses  on  the  diagram,  and  to  state  which  was  the  better. 

Mr.  Iti.orxT.  in  reply  to  Mr.  Hughes,  said  that  the  cement 

marked  No.  6  was  undoubtedly  the  better  of  the  two,  in  spite 

s  high  content  of  lime,  because  coarse  sand   had  been 

eliminated  from   the  raw    material-    by    washing,   and   the 

clinker  had  been  thoroughly  burnt.     With  regard   to  what 

Mr.  lieid  had   said,  he  t  Mr.  Blount)  thought   that   on  read- 

iper  Mr.  lieid  would  see  that  there  was  substantial 

agreement  on  many  points   between  them.     The  fact  that 

men!  had  little  cementitious  value  had 

g  been  known  by  the  few,  but  it  was  only  now  becoming 

gen-  gnised,  and  for  that   reason   particular   stress 

had  been   laid  upon  it   in  the  paper.     He  was  interested  in 

Mr.  Reid's  information  concerning  the  origin  of  the  weight 

bushel    test,   and   thought    the    explanation    probable 


lIi.     Whatever  it-  origin,  however,  it  had  come  into 
general  u-  .  and  had  to  be  t.iK.  n  nl  in  any  pap<  r 

dealing  with  ihi   testing  i  somewhat 

io  find  that  Mr.  lieid  viewed  him  a-  I 
of  the  weight  per  bushel  test,  when  a-    a    uj  tit 

whole  opinion  and  oiut«'  ol  argument  were  for  it-  repl 
men)  .hie  |  bj  the  di  •• 

gravity.     With   regard   to    what  hail  been  the 

abandonment  of  tin-  determination  of  tin-  -  ivity, 

he  could  only  regret    that    those   called    UPO) 

upon  the  quality  •■!   cement,  should  deprive  then 

what,  in  his  opinion,  was  a  valuable  criterion.      It  neither  the 

weight  per  bushel  nor  the  specific  gin  ity  was  worth  ■■■ 

mining,  the  onus  of   devising  a  better  lest  plainly  rested   on 

the    criti.s  of  these  methods  cf  testing.     .\    rial   sand 

would  doubtless  be  a  conveniei  tch  a   sand 

aire  Mr.  Stanger   and    himself.      There    wa-    no 

ground     for     supposing     that    Deval     claimed     to     be     the 
originator   of  tin-   hoi    test;    thi  from 

what     had     been     said    in    the    paper.      What     constituted 
the    cardinal     merit    ol"    the    Deval    test     was    that   it 
exact  and   quantitative,  its  forerunners   being    merely  quali- 
tative, and  based,    moreover,  on    less    i 
experimental  data.     Personally  he   knew  tl 
pronouncing   upon    the    quality  of    new    raw   ma 
cement    making,    it    was    invaluable.       The    detection    of 
magnesia    by    any    method    of    mechanical    testing   wa-     a 
poor      substitute     for      the     precision     of     its     analytical 
determination. 

The  continual  displacement  of  old  tests  by  new,  and  the 
apparent  contradictions  involved,  mentioned  by  Mr.  Bern 
were  a  necessary  incident  of  pro. 

In  reply  to  Mr.  Matthews'  criticism,  based  on  the  use  of 
a  small  quantity  of  cement  for  the  determination  of 
specific  gravity  in  place  of  the  hundredweight  needed  for 
the  weight  per  bushel  test,  he  would  say  that  it  was  an 
easy  matter  and  one  of  everyday  experience  to  obtain  a 
pound  or  so  of  material  that  should  be  absolutely  represen- 
tative of  a  thousand  tons  or  more.  Sampling,  properly 
conducted,  would  remove  the  risk  of  the  portion  taken  for 
the  specific  gravity  not  fairly  representing  the  bulk.  ( i 
a  representative  sample,  the  error  in  the  determination  of 
specific  gravity  would  be  less  than  0"2  per  cent.,  whereas 
that  of  the  weight  per  bushel  was,  a-  Mr.  Matthews  had 
mentioned,  about  2-0  per  cent. — 10  times  the  former  value. 
He  was  much  interested  in  what  had  been  said  anent  tin 
sizing  of  cement  by  other  means  than  sieves,  an  l 
gratified  to  find  that  Mr.  Matthews  agreed  with  him  in 
believing  that  a  practicable  method  of  elutriation — whether 
by  a  liquid  or  a  gas — might  be  worked  out,  and  a  standard 
process  arrived  at. 


— r»»ja»< 


Meeting  held  Monday,  May  21*f,  1894. 


MS.    WILLIAM    THOKr    I.N    THE    CHAIR. 


A  JAPANESE  I'SKl'DO-SPEISE  (SHIROME),  AND 
ITS  RELATION"  TO  THE  PURITY  OF  JAPANESE 
COPPER  AND  THE  PRESENCE  OF  ARSENIC 
IN    JAPANESE   BB  'NZE. 

BY    W.   GOVVLANIi.    V.I:.-  M..    F.I     -..    F.I.i..    I.  VTK    of    TIIK 
IMI-KKI  VI.    .1  VI'VM  -i:    MINT. 

Is  the  separation  of  silver  from  copper  by  liquation  with 
lead  by  the  Japanese  process,  known  as  the  -  namban 
fuki  "  method,  an  alloy  of  copper,  arsenic  lead,  and 
antimonv,  called  "  shirome."  is  obtained  as  a  by-product, 
in  larger  or  smaller  quantities,  according  to  the  nature  of 
the  copper  treated. 

As    this    substance    is     unique   in    composition    among 
metallurgical  products,  as,  besides,  i:  forms  an  important 

c  2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [May si,  189* 


itituent  of  some  Japan  and  allied  alloys  and 

not  hitherto  been  analysed  ot  described,  the  following 
urrence,  composition,  and  uses  will,  I  hope, 
the  members  ol  our  Society. 

The  process,  too,  in  which  it  is  produced  will  not  be  of 
est,  as  it   possesses  several  important  featares  and 
exhii  enrions  relations  or  affinities  of  the  metals 

copper,  lead,  arsenic,  antimony  ;iud  bismuth,  under  con- 
ditions which  are  not  found  in  ordinary  metallurgical 
operations.  Affinities  which  have  played  a  prominent  part 
in  the  separation  of  the  three  latter  metals  from  Japanese 
eopper. 

I  propose   now.  with   yonr   permission,  first,  to    describe 
process  in   which  the  shirome  is  a  by-product,  and  its 
ts  on  the  copper  treated  by   it.   and   subsequently   to 
consider  the  by-product  itself. 

The  process  of  liquating  copper  with  lead  for  the  separa- 
tion of  silvtr  is  called,  as  I  have  stated  above,  "  uamban 
fuki,"  which  signifies  "  melting  after  the  style  of  the 
hern  barbarians,'' the  method  having  been  introduced 
into  Japan  by  the  Portuguese.  Since  the  date  of  its 
introduction,  about  the  latter  half  of  the  lGth  century,  it 
has  been  continuously  employed  in  the  treatment  of  all 
copper  containing  sufficient  silver  to  pay  for  its  extraction. 

A*  most  of  the  copper  ores  of  the  country  are  more  or 
less  argentiferous  the  process  has  been  and  is  still  in 
extensive  use,  and  very  large  quantities  of  silver  have  been 
extracted  by  means  of  it.  Some  gold  also  has  been 
obtained,  but  only  a  part  of  that  present  in  the  metal 
ed  can  be  liquated  out  with  lead,  a  considerable 
proportion  being  always  retained  in  the  copper. 

This  process  was  not,  however,  introduced  by  the  Portu- 
guese in  its  present  form.  What  they  introduced  was  the 
old  German  method,  known  as  "  Das  Saigern,"  oily  the 
principles  of  which  have  been  followed  by  Japanese  metal- 
lurgists, who,  with  these  principles  as  a  basis,  developed 
the  furnace,  appliances,  and  method  of  liquation  which  are 
now  in  use  and  which  are  essentially  Japanese. 

credit  is  due  to  these  metallurgists,  especially  to 
those  of  the  early  days,  for  the  ingenuity  they  have 
exhibited  in  their  radical  alterations  of  the  European 
method,  for  by  these  alterations  they  have  not  only  made 
the  process  suitable  for  the  work  of  the  smallest  mine,  but 
have  achieved  results  with  it  on  all  scales  far  surpassing 
in  economy  and  in  completeness  of  separation  of  the 
respective  metals  anything  that  had  been  accomplished  by 
it  in  its  original  form. 

Thus,  for  example,  in  the  Japanese  process  less  lead   is 
required,  a  lead   richer  in  silver  is  obtained,  less  lead  and 
silver  arc  left  in  the   eopper,  and  as  small  a  quantity  as 
s.  of  copper  can  be  treated  at  a  time. 

Copper  suitable  for  liquation  : — 

The  amount  of  silver  in  the  copper  which  is  necessary 
to  make  the  liquation  process  a  profitable  one  varies  in 
different  parts  of  the  country. 

In  Tokin,  0-077  percent,  silver  (25  ozs.  3  dwts.  1  gr.  per 
ton)  is  said  barely  to  pay  the  costs  of  the  operation,  but 
in  other  localities,  where  charcoal  and  labour  are  cheaper, 
this  proportion  of  silver  would  be  remunerative. 

Generally  speaking,  in  all  districts  when  the  copper 
contains  0' 092  per  cent,  silver  (3o  o/.s.  1  dwt.  2  grs.  per 
ton)  or  more  it  is  subjected  to  thi~  process. 

The  following  analyses  (No.  1)  show  the  proportions  of 
silver  contained  in  tj  pical  specimens  of  copper  from  different 
localities. 

Two  specimens  of  copper  from  Korea  are  included  in  this 
table  as  they  represent  the  most  highly  argentiferous  crude 
copper  I  have  met  with  in  the  East.  The  occurrence  of 
such  large  percentages  of  silver  in  these  specimens  leads 
me  to  direct  the  attention  of  miners  and  metallurgists  who 
may  proceed  to  that  country  to  the  copper  ores  as  sources 
of  silver,  as  hitherto  prospectors  have  confined  their  Search 
S>r  the  metal  to  outcrops  of  galena  and  tilrer  ores  proper, 
and  have  not  had  the  success  which  their  energy  deserved. 
The  large  amount  of  gold  in  the  copper  from  Towata  i~ 
worthy  of  note.  About  five  tons  of  the  sample  containing 
'J'i-",l  oz.  per  ton  were  imported  into  the  imperial  mint  as 
crude  copper,  the  importer  being  ignorant  of  the  presence 
of  gold  in  it  until  he  received  the  assay  report. 


No.  1. 
Silver  and  Gold  nj  Cut  m    Copper. 


Locality. 

Silver. 

Silver. 



Oz. 

Per  Cent. 

per  T.m. 

Province  of  Bungo  .... 

0*060 

19-GO 

Gold    trace;   nickeL 

cobalt,  0'251  percent,. 

Gchixo 

0-078 

25 -IS 

1  !old  trace. 

(Kusakura). 

Kozuke 

0-094 

30-70 

i  ishiwo). 

0-135 

44-10 

., 

0-140 

45- 73 

„ 

,, 

0-165 

54-40 

.. 

Hi.  la    (Ta- 

0-185 

no  '43 

kayama). 

fl'230 

75-13 

Gold  0"003  per  cent. 

(n-fliinz.  per  ton). 

0-252 

S2-S2 

Gold  trace. 

Unknown... 

0-527 

172-15 

,, 

of      Rikuclm 

0-650 

212-33 

Gold       trace,      lead* 

(K<>-, 

4*09  per  cent. 

• 

Iwami 

(Omori). 
Rikuchu 
(Towata). 

Trace 

Gold 0-0165  percent. 

(5-89  ez.  per  ton). 
Gold  0-0285  per  cent. 

(9*31  oz.  per  ton). 
Gold  0-0436  percent. 

(14'22oz.  per  ton). 

' 

•• 

o-oii 

3-CO 

Gold  0*0810  per  cent 
(26*51  oz.  per  ton). 

Korea. 

2-590 

SW07 

Gold  trace. 

3-000 

oso-oo 

Tin 

operations  of  the   Jap 

anese    liquation   process    are 

divided  into  two  stages,  each  being  conducted  in  a  different 
furnace,  viz.  :  — 

A.  Preparation  of  an  alloy  or  mixture  of  copper  and 
lead. 

IJ.  Separation  of  the  lead  (and  with  it  the  silver)  from  the 
mixed  metals. 

When,  however,  the  crude  copper  already  contains 
sufficient  lead,  stage  A  is  omitted  and  it  is  submitted  at  once 
to  the  operations  of  stage  B. 

Several  mines  in  the  province  of  Hida,  where  the  metal  is- 
obtained  by  smelting  ores  rich  in  galena,  yield  copper  of 
this  description,  in  which  the  amount  of  lead,  as  will  be  seen 
from  the  following  analysis,  occasionally  reaches  39  per 
cent. 

No.  2. 

CnrnE  Copper  contaixixg  Excess  op  Lead  (Province 
of  Hida). 

PerCent. 

Copper 5S-S7 

Lead 39-28 

Iron 0*08 

Arsenic Trace. 

Antimony Nil. 

Sulphur 1-6* 

Silver iris;, 

Gold Trace. 

100*055 

This  is  exceptional,  and  generally  in  most  districts  the 
addition  of  lead  is  required. 

Stage  A.  —  Preparation  cf  the  mixture  of  lead  and 
copper : — 

The  proportion  of  lead  to  be  mixed  with  the  copper 
varies  at  different  mines  and  smelting  works,  ranging  from 
1  part  of  lead  to  55  parts  of  eopper  at  Ani  (prov.  of  I  go)  to- 
1  part  of  lead  to  3  parts  of  copper  at  Omodani  (prov.  of 
Echizen  ),  the  general  ratio  being  about  1  -4. 

Both  lead  rich  and  poor  in  silver  are  used,  the  former 
being  preferred  when  it  can  be  procured,  as  more  silver  can 
be  obtained  from  it  than  the  old  Japanese  methods  of 
assaying  indicate,  and  the  final  cupellation  is  hastened. 
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The  amount*  of  silvci  usuallj  pn  sen!   in  those  (»••  kindi 

a^  follows  : — 

No.  :t. 

S 1 1  v  i  i.    IN    .1  wi\>  ~l      Ll  ID. 

i      ■  I  gold. 


nil* 




.    in..;:. 


Ml  l  i  IN.,    l'l  UNUCE. 


The  lurn  i  the  tj  [lical  Jnpai 

shown    in    Fig.    A.        It  imply    of 

|i,  mi.:  nt  1  «i  in.  ilium,  iiinl    l.'i   ill.  deep  in  a 

speciallj    pi  i  pared   i . -i  t !■  >n  of  thi 
room,  lini  d  n  ith   i  braaqoi    i 

and  i"  which  a  blast  i-  supplied  tl  laj   twyer  from 

the    ii  ■  ,;'l  bm  '" 

and  Japan,  which  i-  placed  !.•  bind  Ihe  fitrnace. 
[gniti  I  charcoal   is  p]  i  cayitj , 

which  ii  then  nearly  filled  np  with  fn 
this   tin    copper,  which  i-  in  irregularly  shaped  lumj  - 
placed,  and  more  charcoal  ia  heaped  up  over  it. 
then  star! 
i   tiun-  to  lime  until  the  whole  of  the  charge 
(nit  in,  and  Ihe  blasl  ia  continued  until  all  the  coppei 
has   completely    melted.     The  fire   i-   then  rak.-'l  off,  the 
metal  skimmed,  and  the  lead  added  and  mixed  thoroughly 
with  the  copper. 
Xhe  alloj  is  then  removed  from  the  furnace  by  mi 

a  curious  t'»'l isistin;;  of  a  rudely  spherical-shaped  iron 

head  about  4  in.  or  more  in  diam.  attached  to  a  long  handle. 
This  is  di]  i  the  molten  alloj  I  the 

adhering  crust  c.f  metal  knocked  off  and  thrown  into  water. 
The  tool   is  then  cooled  with  water  and  another  trust  t 
out,  ami  tl  ul.I  until  the  furnace  is  emptied 

,  is  graphically  shown 
in  the  Japanese  drawing,  Fig.  A  A 

each  of  about  261  pper,  are  worked  per 

day  with  »  consumption  of  20  per  cent,  of  chi 


Ii..    \  A. 
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In  a  large  copper  refinery  in  Tokyo,  erected  after  m\ 
designs,  the  copper  is  melted  in  charges  of  three  or  four 
and  is  ladled  or  inn  out  in  quantities  of  half  a  ton  at  a 
time  into  a  large  casting  ladle  in  which  the  lead  is  mixed 
with  it.  Tlie  alloy  is  then  cast  in  iron  moulds  into  flat 
-  with  intersecting  furrows,  so  that  it  can  be  easily 
broken  up  when  cold. 

The  former  method  is,  however,  that  in  general  use. 
The   copper-lead   alloy    is    now    taken    to    the    liquation 
department,  where  the  second  part  of  the  process,  stage  B, 
nducted. 
Stage  B. — Separation  of  the  lead  from  the  copper-lead 
alloy. 

The  operations  of  this  stage  are  carried  on  in  a  furnace 
of  simple  but  ingenious  construction. 

A  vertical  section  showing  its  general  form,  the  arrange- 
ment of  the  twyer,  and  the  curious  fore-hearth  is  given  in 
Fig.  B. 


Fig.  B. 


Liquation  Furnace. 


Section  on  A  B  (Enlarged). 

Its  exterior,  as  well  as  that  of  the  fore-hearth,  usually 
consists  of  flat  stones  set  on  edge,but  in  the  mint  and  some 
modern  refineries  these  parts  are  built  of  brickwork. 

(In  Dr.  Percy's  Metallurgy — Silver  and  Gold — Tart  I., 
p.  341,  a  drawing  is  giren  by  Mr.  Tookey  of  the  brick 
furnace  used  in  the  mint  in  1871.) 

The  interior  is  a  circular  cavity  about  18  inches  in 
diameter  and  13  inches  deep,  with  clay  sides  slight  h 
converging  towards  the  bottom,  which  slopes  downwards 
towards  the  front  side. 

From  the  front  side  the  fore-hearth  projects  in  the  form  of 
a  shallow  trough  in  a  line  with  the  bottom  and  inclined  at 
about  the  same  angle.  Below  the  end  of  the  trough  there 
is  a  shallow  circular  hole  in  the  ground  for  receiring  the 
iiquated  lead. 

The  interior  of  the  furnace  and  of  the  fore-hearth  is 
lined  with  the  usual  brasque  of  clay  and  charcoal. 

The  front  side  is  open,  but  is  partially  closed  during 
working  with  a  fire-clay  tile. 

The  top  is  corered  with  a  clay  slab  excepting  a  small 
opening  which  is  used  for  the  addition  of  fuel,  and  is  also 
covered  during  working  with  a  inorable  tile. 


The  blast  pipe  is  usually  of  clay,  sometimes  of  iron,  and 
terminates  i 1 1  a  clay  nozzle  or  twyer  which  passes  through 
the  cover  of  the  furnace.  The  twyer  is  bent  sharply  at  an 
angle,  the  correct  inclination  of  which  is  considered  to  be 
of  great  importance,  its  object  being  to  direct  the  blast 
downwards  and  towards  the  middle  of  the  back  wall. 

The  furnace  is  placed  under  a  hood  for  carrying  off  the 
fumes. 

The  charge  of  alloy  weighing  from  100 — 160  lbs.  is 
placed  on  the  bottom  of  the  furnace,  the  larger  pieces  below, 
then  a  little  charcoal,  and  then  the  smaller  pieces.  The 
front  tile  is  now  fixed  in  position,  and  the  furnace  almost 
filled  with  charcoal,  the  covering  slab  luted  on,  and  the 
twyer  adjusted. 

(ilowiug  embers  are  now  put  in,  the  charging  opening  is- 
closed,  and  the  bellows  started. 

The  furnaceman  then  takes  up  his  position,  squatting  on- 
the  ground  in  front  of  the  fore-hearth. 

Gnat  skill  is  required  in  regulating  the  force  of  the  blast, 
so  that  too  high  a  temperature  may  not  be  produced,  as 
the  alloy  must  not  be  melted  but  merely  brought  to  a  past} 
condition. 

When  it  has  reached  this  state  it  partly  protrudes  through 
the  opening  in  the  front  on  to  the  upper  part  of  the  trough 
forming  the  fore-hearth,  and  is  there  kept  hot  by  the  flame 
— which  issues  continually  from  this  opening — passing 
over  it. 

The  mass— a  copper  sponge  saturated  with  lead — is  now 
patted  and  squeezed  by  the  workman  with  a  tool  consisting 
of  a  small  block  of  wood  about  5  or  6  ins.  long  and 
3  ins.  in  diameter  fixed  on  a  hooked  iron  rod  attached  i 
a  wooden  handle,  the  lead  trickling  from  it  being  collected 
in  the  hole  in  the  floor  (Fig.  C).  As  it  becomes  cool  and 
lead  ceases  to  exude,  it  is  pushed  back  towards  the  hotter 
part  of  the  furnace  with  a  small  iron  rabble,  and  when 
sufficiently  past}-  it  is  again  patted  as  before. 

When  the  lead  ceases  altogether  to  flow  from  it  the- 
lemperature  is  raised  and  the  pasty  mass  is  raked  down  the 
spout  with  further  patting  and  allowed  to  solidify  there. 

The  average  duration  of  the  operation  is  about  2i  hours, 
and  usually  three  to  four  charges  are  worked  per  day,, 
with  a  consumption  of  from  40  to  50  per  cent,  off 
charcoal. 

The  products  of  this  liquation  process  are  :  copper  con- 
taining but  little  silver,  argentiferous  lead,  and  shirome. 

The  specimen  on  the  table  is  a  sample  of  the  copper  ini 
the  form  in  which  it  is  taken  from  the  fore-hearth.  Its- 
composition  is  represented  by  the  following  analysis : — 

No.  4. 

Coppeh  after  Liquation. 

Per  Cent. 

Copper i';i  ■  ii 

Lead 0*52 

Arsenic 0'04 

Antimony Trace. 

Iron 0-04 

Silver O'lio  I 

Sulphur  

Nickel Trace. 

Insoluble  sand;  residue 0"06 


99  834 


Sometimes  when  the  process  has  been  hastily  or  unskil- 
fully conducted  the  amount  of  lead  retained  by  the  copper 
exceeds  that  in  this  specimen,  but  the  greatest  amount  I 
have  found  has  been  0-97  per  cent. 

The  lead  which  has  collected  in  the  cavity  in  the  floor 
contains  varying  quantities  of  silver  according  to  the 
amount  present  in  the  copper  and  in  the  original  lead  used 
for  the  liquation. 

Rarely  less  than  025  per  cent.  (81-66  oz.  per  ton), 
frequently  1-3  per  cent.  (424-66  oz.  per  ton),  and  occa- 
sionally as  much  as  2-2  per  cent.  (718-66  oz.  per  ton),  is 
present 
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.lies  the  whole  of  the  bismuth,  a  little  of  the 
.mil  antimony  which  may  have  been  present  in  the 
r,  and  small  quantities  of  copper. 

It   only  about   SO — 90  per  cent,  of  the   weight   of 
i   the  copper  is  obtained,  the  remainder 
ing   retained  in  the  copper,  shirome,  and 
md  part  being  volatil  - 
1  he  lead   is  sent   to  the  cupellation  department,  where  it 
submitted   to   an   oxidising-melting    process   on   a 
hearth  -hes  and  clay,  and  then  is  cupelled  on  a 

similar   hearth    of    smaller   dimensions,   a   cake    of   silver 
.^uing  u  little  gold  being  obtained  (see  specimen"). 
The  shirome  accumulates  on  the  outside  of  the   spongy 
-      :   copper   in  the   fore-hearth   in  irregularly  shaped 
semi-fused  lumps,  and  is  removed  by  the  furnaceman  from 
time  to  time  during  the  liquation. 

mount  yielded  by  any  operation  varies  generally 
horn  1—3  pel  cent,  of  the  weight  of  the  copper  treated, 
but  is  entirely  dependent  on  the  purity  of  the  copper  ;  if 
1  traces  of  arsenic  and  antimony  no 
shirome  is  formed  :  if,  on  the  other  hand,  much  of  these 
are  present  the  proportion  may  greatly  exceed  2  per  cent. 

When  sufficient  shirome  "tuts  accumulated  in  the  liquation 

department  it   is  twice  treated  by  liqnation  with  lead  for 

.ration  of  as   much  as  possible  of  the  silver  which 

it   contaius,  but   in   spite  of  this  treatment  a  considerable 


amount  of   silver   is   always  retained   in   it  owing   to   the 

ic,  which  is  one  of  its  essential  constituents. 

i       . — The  word  shirome  ( meaning  "  vfhil 

name    of    this    substance,    is    nnfortunaterj  .1    to 

designate    antimony,   the  Japanese   not   having   had    any 

ially  distinctive    name    for  this    metal  I\". 

shirome   or  shirome   from  Iyo  (Iyo  being  the   province  iu 

which    the    chief    antimony   mines    were     situated)     until 

t'.v.  when  "anchimoni"  was  adopted  from  the  El 
word.     Frequently   "Iyo"   was   omitted   and   onlystril 
•   written. 

The  term  is  also  applied  to  ordinary  tin  an  I 
I   thiuk   it   necessary   to   mention    these  thl 
name,  as    they   have  led   to   much    < 

metallurgical   books,  and   especially    in    translations   from 
them.     Thus  a  careful  and  learned  writer 
completely  wrong   impression  of   the  composition   ot   - 

inese  alloy-  iting  sbirom  ivhen 

this  copper-arsenie-lead-antimony  alloj    - 

Shirome  as  it  is   obtained   after  liquation  with  lead  is   in 
ronsh  irregular  -  '•  h«  n 

melted  and  cast  into  ingots  it  is  ol  a  very  L.rk  biinsh- 
grev  colour.  It  is  harder  than  lead,  rather  brittle,  and  can 
be  reduced  to  a  coarse  powder  by  careful   hammering  in  a 

mortar.     Its  fracture  is  dull,  coa  - 
from  crystalline  structure. 
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following    complete   analysis   No.   I.   represents   a 
recti;   from   a    liquation   furnace   at   the 
the  Omodani  mine  (prov.  of  Eel 
which,  as  we  shall  see  later,  are  noted  for  the  purity  of  the 
luce. 
II.  and  III.  are  partial  analysis  of  spei 

;-.  that  from  Iyo,  No.  II..  having  been   liquated 
the  separation  of  as  much  silver  as 

No.  5. 
Shirome. 


From 
<  kmodani 

Echizen). 


i  the 

iec  of 

Iyo. 


From  the 
ace  of 




Lead 

\      nic 11-37-  JJiji"    j-      7-81 


72-70 
Q.KaS   8"73     - 


Antimony. 

Tin 

Iron - 

.Silver 

Sulphur. . . 

Zinc 

Gold 


f27 

0-13 

1  ■:;:; 

o  &3 

Nil. 
Trace. 

99-58 


0-426 


The  two  determinations  of  lead  and   ai  - 

were  made  in  different   portions  of  the  specimen   I.,  and 

they  show  that  contrary  to  what  might  lie  expected  it  is 

tolerably   homogeneous  in    composition.     It-   characteristic 

feat'      -       -       ill   be   seen  from    these   analyses,   are   the 

of     arsenic     in     considerable      proportions,     of 

antimony,  of  lead,  and  a  large  percentage  of  copper.     In 

the    specimen    No.    I.   the   occurrence  of   the   two   former 

metals  in  such  large  amounts  is   specially  noteworthy,  as  it 

■    -     that    without    treatment    by   the    liquation 

process,    by     which     this     shirome     was     obtained,     the 

lani   copper   would   be    seriously   contaminated  with 

both,  and   would  be  noted   rather  for   its  impurities   than 

for  its  purity. 

record  the  deep  obligations  I  am  under 
to  my  friend  I'rof.  Roberts-Austen  for  having  kindly- 
placed  the  resources  of  the  Metallurgical  Research 
Lab.  ratory  of  tl  Royal  School  of  Mine-  at  my  disposal,  so 
that  I  was  ahle  to  make  there  not  only  the  analyses  of 
.  but  also  to  complete  others  which  I  had  left 
-lied  in  Japan. 

a  very  careful  search  I  have  failed  to  find  any  record 

of    a    metallurgical   product    approximating    to   shirome   in 

ibstance  somewhat  analagous  to  it  in  its 

mode  of  production  is  the  Saigerdorner  of  the  old   German 

liquation    process,   but   this,  as    will    be    seen    from    the 

entirely   from   it   in   com- 
I  on. 

_   rdoroer  (E.  von  Szamit)  : — 

per i 

79 

Intimony 7'30 

-213045 



It  i-     i  to  assign  any  definite  formula 

to    this    complex    substance    sbirome,    owing   to    its    non- 
occurrence in  a  crystalline  form,  to  ti  f  any 
inatcd  in  its    mass,  and  to   its    variability 

Metallurgy.    Silver  and  Gold,  Pt.  1    p.  S25. 


in  composition  at  different  works.  It  may,  however,  be 
regarded  as  an  atseno-antimonide  of  copper  and  lead,  in 
which  an  excess  of  copper  and  lead  is  held  in  solution, 
i.e.,  as  a  pseudo-speise.  The  various  ccpper-lead  so  call 
speises,  when  they  are  the  products  of  metallurgical 
operations,  although  differing  from  it  in  the  relative 
proportions  of  their  constituents,  appear  always  to  have 
this  constitution,  the  amounts  of  arsenic  and  antimony 
present  being  less  than  sufficient  for  combination  with  the 
copper  raid  lead.  In  this  respect  they  are  distinct  from  the 
true  arsenical  speises  containing  nickel  and  cobalt,  in  which 
the  arsenic  is  frequently  combined  with  these  metals  in 
definite  atomic  proportions. 

Having  now   described   the   method  of   liquating 
with  lead,  and  the  products  which  result  from  the  op,  rati 
1    will    endeavour   to   point   out   as  briefly  as   possible    the 
influence   which   this   process   has  had   on   the   purity   of 
'pper. 

1'he  aim  of  the  process  i-  the  separation  of  silver  from 
copper,  and  to  the  success  with  which  this  is  accomplished 
by  it,  it  chiefly  owes  its  importance  and  value  in  Japai 
metallurgy.  But  another  and  almost  equally  important 
result  accompanies  its  use,  viz.,  that  by  it  copper  containing 
arsenic,  antimony,  and  bismuth  is  either  entirely  freed  from 
these  melals  oi  has  the  proportions  in  which  they  are 
present  so  reduced  that  they  no  longer  exercise  any  injurious 
effects  on  its  physical  properties  or  unfit  it  for  use  as  a 
constituent  of  brass  or  other  alloys.  The  action  of  the 
process  in  removing  these  metals  may  be  explained  as 
follows  : — 

LTnder  the  conditions  which  prevail  lead  does  not  form  a 
definite  alloy  with  copper.  When  the  two  metals  arc  melted 
together  in  the  first  stage  A,  only  a  mixture,  and  not  an 
alloy,  results. 

During  this  melting,  however,  there  would  seem  to  be  a 
transference  of  the  arsenic,  antimony,  silver,  and  bi-muth 
from  the  copper  to  the  lead,  so  that  the  copper-lead  mixture, 
after  being  rapidly  cooled,  may  be  regarded  as  a  solidified 
lead  solution  of  the  silver  and  bismuth  as  metals,  of  the 
arsenic  and  antimony  as  an  arseno-antimonide  of  coppi  r 
had,  and  through  which  comparatively  pare  copper  is 
disseminated  in  granular  or  crystalline  particles. 

When  this  mixture  is  heated  in  the  second  stage  3,  and 
it  is  important  to  remember  that  the  temperature  never 
reaches  the  fusing  point  of  copper,  the  lead  solution  of  tin- 
silver  and  bismuth  trickles  away  from  the  spongy  agglomera- 
tion of  the  particles  of  copper  into  the  receiver  prepared  for 
it,  but  as  its  temperature  is  lowered  as  it  leaves  the  copper 
at  the  upper  end  of  the  forehearth  below  that  required  to 
retain  the  shirome  in  solution,  this  substance  is  gradually 
deposited  there. 

The  greater  part  of  the  arsenic  and  antimony  separate- 
out  in  the  form  of  this  pseudo  speise.  The  whole  of  the 
bismuth,  excepting  mere  traces,  and  nearly  all  the  silver, 
passes  into  the  liquated  lead. 

I  am  not  acquainted  with  any  other  furnace  process  by 
which  bismuth  can  be  removed  from  the  metal  copper.  The 
percentage  when  much  is  present  may  indeed  be  reduced  by 
prolonging  the  ordinary  process  of  refining,  but  more  than 
traces  are  always  retained  by  the  copper. 

It  is  important  to  note  that  when  the  lead  is  subjected  to 
the  subsequent  cupellation  process  much  of  the  bismuth 
passes  into  the  silver,  communicating  to  it  the  greatest 
brittleness.  As,  however,  a  simple  furnace  operation  suffices 
for  its  removal  it  is  no  longer  a  source  of  trouble  to  the 
metallurgist. 

Several  kinds  of  Japanese  copper  which  have,  and 
deservedly  so,  a  high  reputation  for  purity,  would,  but  for 
this  process,  be  unfit  for  most  industrial  purposes,  and  in 
demonstration  of  this  I  will  ask  for  your  attention  to  the 
consideration  of  the  following  examples.  The  first,  which 
i-  specially  noteworthy,  is  the  copper  from  the  mine  of 
Omodani  tptov.  Echizen),  previously  alluded  to,  which  is 
obtained  by  smelting  ores  containing  fahlerz  and  native  bis- 
muth. '1  he  fahlerz  occurs  in  such  quantities  that  the  roasting 
heaps  at  the  mine  are  incrusted  with  arscniou-  anhj  dride  and 
realgar.  Yet  the  Omodani  copper  i-  lie.  from  more  than 
mere  traces  of  arsenic  and  bismuth  and  entirely  so  from 
antimony,  and  has  been  long  regarded  as  the  hi -l  copper  in 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL   INIH'HTKV. 


.  I .  l  .  1 .  1 1 1 1  %  and  d 

i  stated  thai  ii  is  the  only  copper 
in    the    i  eual    for    special   copper 

I   bavi ,  unfortui  :   Ihe  metal  before 

■humu  bj  tti  --.Iiiii  from  the  composition 

ie  shironn    obtained,  given  above,  it   must   have 

t :•  i i ; •  20  per  cent,   arsenic   and   0  08  i ent. 

antimoni        ["he  proportion  o(  bismuth  present   would   !«■ 
ible,  as  the  native  bismuth  is  irregularlj    disseminated 
.  rh  the  ore. 
Ii-  composition,  after  liquation  and   subsequent  refining, 

t .  >]l<  •»  s  :  — 


No. 
1  Imodani 

6. 
Iopper. 



Bar. 

!;Hin; 
Nil 

O'llfl 

for 



Nil 

Nil 

B9-919 

(In  t!  means  that  when 

pries,  of  the  copper  were  taken,  no  weighable  precipitate 

num. .iiium   magnesium  was  obtained   in   the 

final  solution   (measuring  60  to  80  cc.)  but  merely  streaks 

in  the  sides  of  the  beaker  indicating  its  presence  I. 

I!.. ih  analyses  show  a  metal  of  gnat  purity  tor  copper 

which  has  not  been  elect rolytically  deposited. 

The  higher  percentage  of  lead  in  the  slab  is  intentional, 

anese  that   the  p  lead 

in   copper  increases  it-   malleability,  ami  when   it   i-   nol 

-c.l  to  be  present  it  i-  alwaj  The  addition  of 

lead  to  some  kinds  of  copper  have  undoubtedly  this  effect, 

although  the  amounts  sometimes  added  by  the  Japanese 

with  excellent  results  so  far  as  mere  band  hammering  is 

.  rned,  wou  ether  detrimental  to  copper  which 

The  second  example   i-  a  -ample  of  copper  which  was 

to  the  Imperial  .Mint  from    one  of  the  chief  mines.     I 

may   say   that  before  accepting  any    copper,    or    indeed, 

anything  which  could  1"'  chemically  examined.  I   made  an 

inflexible  rule  that   it  should  be   lirst   analysed  ;  a  rule,  the 

which  contributed  largely  to  the  - 
many  of  the  operations  in  the  Mint. 

I  was  partially  analysed,  and  found  to  contain 
the  following  proportions  of  arsenic,  antimony  and 
bismuth  : — 

X...  7. 
ASHIWO    COPPKR    BEFORE    Liql    . 

Per  Cent. 

0*26 

Antimony 0'16 

ll Mill 

The   injurious   effects  of  bismuth,  the  6e7«  uoir  of  the 
copper  refiner,  ou  the  ductibilitj  and  malleability  of  copper 
known.     As  small   a  quantity  as   0-06  per  cent, 
sometimes  "ill  cause  commercial  copper  to  be  so  red-sli 

■  ■  quite  uutit  for  any  purpose  where  forging  is  necessary. 
Tht  nic    and    antimony    on    the   physical 

-    and   some    other   alloys  are    nol 
i  metallurgists. 

opper  was  hence  promptly  rejected  as  worth- 

:'  hammered  or  rolled  articles  on 

tut  of  the  bismuth  present,  and  for  the  manufacture  of 

int   of   the   arsenic    and    antimony.     It    was 


then  .  the  li. |uati..n  process  at  thi               I  the 

importer,  after  which  it  was  again   brought   to  the  Mint, 

when  etaU   had  b 

alma  toved,  Ihi    amounts  pn 

Nn.  8. 

ASHI  '  Kit  Al  III:    I. 



Ti 

"Hi  Ti 

two  examples,    I   think,   sufficiently 
the  important  influence  which  the  liquation  pro.',--  lias  on 
the  purity  ol  .  <pper. 

Unfortunately  it   i-  nol  Ie  in  England  owing  to 

the  high  price  of  chai  iout,  although    several 

brands  of  copper  in   tin-   London  market   which 
laminated  with  bismuth  contain   sufficient   -il>.rf..r  their 
economic  treatment  in  Japan. 

The  application   of   the    by-produ 

■■■I  skill  of  the  .1..; 
worker-  in  metal.     Alone  it  is  worthies-,  but  a-  car!\  a-  the 
beginning  of  the  last  century  they  discovered  thai 
could  ii   1..'  used  as  a  constituent  of  some  alloy-,  but  that 
by  it-  addition  certain  valuable  pi  iferred  on 

them. 

II..  first  official  record  we  have  i 
in  an  edict  of  the  Japai  L7G4,  prescribing 

its  addition  to  the  copper-lead  bronze  fo  1"    used  in  tin-  Mint 
for   casting  "Do-s.n,"   a    -mall   coin    commonly   known   to 
his  as  "  copper  cash." 

In   17T.S  we    have    an. ill',  r    edicl   d 
the  first  time  of  brass   ..ins  called  "  Bhimon-sen  "  and  the 
addition    of    shiromc     to   the   alloy    to    be    used.       I 
two  kinds  of  cuius,  as  shown  by  the  following  analyses, 
hence    contain    considerable     quantities    of    arsenic    and 
antimony. 

The  analyses  of  another  coin,  " Bunkiu-sen,"  which  was 
chiefly  a  re-coinage  of"  Do-sen  "  in  1863,  is  also  given. 

No.  '.'. 
Japanese  "Coppei         -  •    rAiKiNG  Santo 


Copper 

Tin 

Lead 

Arsenic  ... 
Antimony. 

Iron 

- 

Gold 

Sulphur... 


I'll 
0-31 

Nil. 
f"l 

Trace. 


-    i  'non- 


0-73 

■l-<, 

i.-H 
1654 

0-016 

Trace. 
0-09 


S-21 
11-23 

1-50 

Nil. 

,.  ,,; 

Trace. 


1'  l-B 


The  objects  of  its  use  in  these  cases  w<  r.  iitional 

hardness  to  the  alloy  without  impairing  its  fusibility  at 
moderate  temperatures,  and  to  obtain,  when  cast,  a  sharper 
impression  of  the  mould  than  was  possible  with  the  copper- 
lcad  alloy  alone.  Additional  hardness  could  also  have 
bun    given    by   increasing   the    ;  I  tin,  but   this 

I  the  disadvantageous  effeel   of  raisii  _ 
melting  point  and  of   diminishing   it-   fluidity  when  mi 
both   of   which    the   Japan  for   two 

lis— the  first   being   that   their  crucibles,  owing   to  the 
absei.  good    refractory   clay,   were     incapable    of 
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sustaining  long  exposure  n  a  high  temperature,  so  tint 
with  metal  of  a  high  melting  point  they  were  soon  worn 
out;  and  the  second,  that  the  coins  were  cast  in  very 
delicate  moulds,  made  of  a  sand  always  more  or  less  fusihlc, 
in  which  if  metal  with  a  high  melting  point  was  cast,  the 
castings  would  be  generally  coated  with  a  crust  of  semi- 
fused  material  not  easily  removable. 

The  specimens  on  the  table  demonstrate  elearly  the 
•  10  e-s  with  which  the  Japanese  founders  contended  with 
the  difficulties  inseparable  from  the  want  of  a  refractory  clay 
and  non-fusible  sand  by  thus  modifying  the  composition  of  j 
their  alloys  to  suit  these  unfavourable  conditions.  I  do  not 
think  any  other  alloy  would  give  equally  good  results  so  far 
as  sharpness  of  impression,  clean  surface,  and  hardness  are 
concerned. 

During  the  latter  half  of  the  last  century — probably  from 
an  earlier  date  —  and  up  to  the  present  time,  shirome 
has  been  largely  used  by  the  bronze  founders  of  Osaka  and 
Kyoto,  the  chief  centres  of  the  metal  industries  as  a  frequent 
addition  to  "Karakane,"  a  copper-lead  bronze  which  is  the 
principal  alloy  used  in  the  manufacture  of  the  numerous 
metal  articles  for  ornamental  and  useful  purposes  iu  the 
production  of  which  the  Japanese  are  unrivalled.  It  is 
added  to  this  bronze  for  the  reasons  given  above  for  its 
addition  to  the  old  coinage  alloys,  but  there  is  also  another 
reason  for  its  use,  i.e.,  it  facilitates  the  production  of  the 
deep  grey  patina  which  is  preferred  for  those  vases  or  other 
objects  which  have  to  be  decorated  with  inlaid  line  designs 
in  silver  (zogan  work"). 

On  the  other  hand,  when   a  specially  deep  black  patiua 
quired  in   high-class  bronzes,  it   was  the  practice  of 
some  of  the  best  art  founders  to  omit  it  from  their  mixtures 
for  '  Karakane." 

These  last  remarks  apply  solely  tc  the  older  bronzes  and 
not  to  the  modern  so-called  "  copies  "  of  them. 

In  the  old  bronzes  the  colour  and  character  of  the  patina 
is  largely  dependent  on  their  composition. 

On  the  other  hand,  in  recent  imitations — which  however 
are  not  comparable  with  them  in  any  way,  excepting  that 
they  bear  a  slight  but  imperfect  resemblance  to  them  in 
superficial  colouring — a  false  patina  of  almost  any  colour 
may  he  given  to  any  copper  alloy,  irrespective  of  its  com- 
position, and  even  to  unalloyed  copper. 

The  following  analysis  of  an  old  bronze  (Karakane) 
incense  burner  (date  18th  century)  affords  an  example  of  the 
nse  of  shirome. 

No.  10. 

INCENSE    BlKNER    OF    BRONZE    CONTAINING    ShIROME. 

Per  Cent. 

t  topper 86-65 

Tin l  •?: 

Lead 9-13 

Arsenic 1  ■  1", 

Antimony 0-40 

Zinc Nil. 

Iron 

Silver 0*079 

i Ti  n 

From  the  proportion  of  arsenic  present  I  should  think 
that  about  10  per  cent,  of  shirome  had  been  used  in 
making  this  alloy. 

And  here  I  wish  to  correct  an  error  into  which  several 
writers  have  fallen  who  have  accounted  for  the  presence  of 
arsenic  and  antimony  in  Japanese  bronzes  by  assuming  that 
it  is  due  to  the  use  of  impure  copper.  Now  no  Japanese 
copper — and  I  have  analysed  some  hundreds  of  specimens — 
ever  contained,  even  when  imperfectly  refined,  sufficient 
quantities  of  these  metals  to  account  for  the  percentages 
found  in  many  bronzes. 

The  highest  percentages  I  have  ever  found  until  the 
recent  introduction  of  high  blast-furnaces  and  modifications 
of  European  methods  of  smelting  have  been  0*085  per  cent, 
arsenic  and  0090  per  cent,  antimony,  and  these  amounts 
were  quite  exceptional.     In  fact,  of  all  the  samples  received 


at  the  Imperial  Mint  during  16  years  96  per  cent,  con- 
tained less  than  0-045  per  cent,  arsenic,  generally  only  a 
trace  being  present,  and  97  per  cent,  had  less  than  6-n2  per 
cent,  antimony,  this  metal  being  usually  absent  altogether. 

So  that  when  arsenic  and  antimony  are  found  in  large 
proportions  in  the  older  bronzes  their  presence  is  due  to 
their  addition  to  the  alloy  in  the  form  of  shirome,  and  not 
to  the  use  of  impure  copper. 

In  -ime  cases  the  arsenic  has  been  added  in  the  form  of 
"  Hakudo,"  a  Chinese  alloy  of  copper  and  arsenic,  but  these 
are  rare.  An  interesting  example  of  this  is  afforded  by  a 
sword  guard,  the  composition  of  which  is  taken  from  a 
valuable  series  of  analyses*  of  modern  Japanese  metal-work 
by  my  distinguished  friend  Prof.  Roberts-Austen  :  — 

SwoRD-iitARD.     Copper  Arsenic  Allot.     (Roberts- 

Al   -TEX    AND    WlNGHAM). 

Copper 9S' 060 

Arsenic 1*066 

Antimony 0-010 

Lead Nil 

Bismuth Nil 

Iron u-018 

Nickel  and  cobalt 0-025 

Zinc Nil 

Tin Nil 

99-182 

Another  use  for  shirome  is  as  a  cheap  substitute  for 
tin  in  the  .manufacture  of  metal  mirrors,  especially  of  the 
commoner  kinds.  This  would  seem  to  be  a  modern  innova- 
tion, as  in  the  older  kinds  I  have  not  found  arsenic  and 
antimony  in  those  proportions  in  which  they  would  have 
been  present  had  it  been  so  used. 

The  following  mixtures  used  in  Tokyo  are  given  in 
Ayrtou  and  Perry's  paper  on  "  Japanese  Magic  Mirrors,'' 
read  before  the  Royal  Society  2nd  October  1878  :  — 


Copper 

Iyo  shirome  (impure  antimony ). . 
Shirome 


81-3 

2-1 

16-3 


28-5 


100-0 


100-0 


I  have  not,  however,  found  such  mixtures  in  use  in  the 
chief  foundries  of  Osaka,  tin  always  forming  a  constituent 
of  their  alloys,  for  the  following  reason  :  that  when 
shirome  is  used  without  any  tin  the  mercury  amalgam 
employed  in  silvering  the  face  of  such  mirrors  produces  a 
surface  which  is  deficient  in  brilliancy,  is  easily  tarnished, 
and  has  but  little  endurance. 

I  have  endeavoured  this  evening  to  describe  a  process 
developed  by  the  old  metallurgists  of  Japan,  an  interesting 
by-product  obtained  in  it,  and  the  uses  to  which  this  by- 
product has  been  put;  and  I  am  sure  you  will  all  agree 
with  me  that  the  skill  and  ingenuity  the  smelters  and 
founders  of  Japan  have  shown  in  accomplishing  the  results. 
1  have  somewhat  imperfectly  placed  before  you  are  worthy 
of  our  warmest  admiration. 

Discussion. 

Professor  Hoberts  Austen  said  he  had  listened  with  the 
greatest  possible  interest  to  this  account  of  the  working  of 
those  consummate  metallurgists,  the  Japanese.  No  one 
could  possiblydeal  better  with  the  subject  than  Mr.Gowland, 
who,  he  was  sure,  could  give  more  than  one  paper  on  this 
subject  if  he  would.  No  one  knew  better  than  metallurgists 
who  had  examined  Japanese  alloys  how  marvellous  was 
the  skill  with  which  they  added  a  minute  quantity  of  what 
we  should  call  an  impurity  for  the  sake  of  producing  a 
definite   result    in   the   way  of  patina.     The  very  smallest 


ri  on  the  an:  arious  samples  of  Oriental  metal 

work.      Made  under    the  direction  of    Prof.  Roberts-Austen    by 
Arthur  Wingham.    1892. 
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quantity  of  gold  would   produce  the  most   beautiful  purple 
patina.     lie  feared  that  in  writing  on  1 1 » t  —  subject  he  might 
Dave  laid  that  the  antimonj  and  arsenic  in  Japanese  alloys 
i  deliberately  introduced,  as  thej  now  Knew  to  be  the 
i    i  iv  in  from  impurities  in  the  c  pper 
With  regard  t"  the  prooess  itself,  Mr.  Gowland  said  il  was 
introduced   into  Japan  in  the   middle  of  the  1 6th  century, 
ount  "as  thai  i  I  Igricola,  who 

in  the  middle  of  the  16th  century,  but  that  was  not 
.  means  the  earliest  period  at  which  th<  process  was 
known.     There   were  earlier    accounts    of    it,   and    quite 
recent  |  i  itions  made  ;it  Silchester, specimens 

of  lead  used  by  the  Romans  had   been  discovered,  some  ol 
which  were  Bnbmitted  to  him  and  analysed  by  hi-  assistant, 
and  he  thought  there  could  be  no  doubt  from  theii  exami- 
nation that  in  late  Roman  times  this  process  of  liqnation 
was  employed,  and  probablj  with  success.     Thewwasone 
curious   point  aboul   die  bismuth,  a  very  small  quantity  of 
which  exercised   n  ven  deleterious  effect  on  copper;  some 
curious    work    which  lie   did   recently   for   the   mechanical 
that   however  small    the   proportion  of 
bismuth  in  cupper  might  be,  ii  always  remained  free,  it  iliil 
not  unite  with  the  copper,     h  was  possible  bj  studying  the 
■.  means  of  an  ordinary  thermal  couple  to 
of  free  bismuth,  even  although  its  amount  did 
eed  0'  1  per  cent,  or  less.     Mr.  Gowland  had  thanked 
him  for  placing  the  laboratory  of  the  School  of  Mines  at 
iposal,  but   seeing  that    Mr.  Gowland  had  placed  all 
the  specimens  there,  the  least  one  could  do  was  to  beg  him 
to    examine   them    in  situ,      lie   confessed   he  should  have 
thought    the  introduction  of    the  shiromc  would    have  had  a 
tendency  to  make  the  copper  cash  brittle,  hut   that  did  not 
seem   to  be  the  ease,  and    there  was   no  doubt  an  extreme 
sharpness   given  hy  its   addition,      lie  should   like  to  ask  if 
Used  similar  alloys,  and    whether  such   Indian 
1   coins  of  a  similar  appearance  used  the  same 
kind  of  alii 

Mr.  li.ii  in:  Vai  tin  said  this  very  interesting  paper  had 

cleared  away  what    was   always  a   mystery  to    him,  viz.,  the 

removal   of  the   bismuth    from  copper,  which,  as   was    well 

known   to  everybody   connected    with   copper,  was   a   very 

impurity.     If  he  understood  the  process  aright,  the 

something  of  this   kind  :   in   the  melting 

the  copper  and  lead  were  both  brought  to  a  state 

of  fusion,  the  mixture  was  then  removed   hy  plunging   in 

a  cold  piece  of   irou  on  which  a  thin   layer  of  the   metal 

-  it  wt  re.  frozen ;  that  was  knocked  off,  the  iron 
and  agaiu  dipped  into  the  mixture.  In  the  melting 
furnace,  while  the  two  metals  were  in  a  lluid  condition,  no 
doubt  there  was  a  transference  of  the  arsenic,  bismuth, 
silver,  and  gold  from  the  copper  to  the  lead.  The  sudden 
cooling  on  the  surface  of  the  iron  prevented  the  copper 
re-uniting  with  the  bismuth  and  arsenic.  Then  in  the 
liquation   furnace  the   copper  was  never   allowed  to  I 

indition,  and  the  operation  of  the  workmen  in 
front  of  the  hearth  consisted  in  pushing  hack,  working  up, 
or  puddling  the  material.  In  so  doing  they  gave  the  lead  an 
opportunity  of  running  away  in  exactly  the  same  condition 
as  it  was  in  the  melting  furnace  without  the  copper  ever 
having  been   in   a   sufficiently   fluid  condition  to  re-absorb 

-muth.    antimony-,    anil    silver.      He    should  like    to 
know   if  this  was  the  correct  rationale  of   the  proc 
so,  it  might  have  very  important  consequences.     Personally, 
he  wa-  engaged  a  few  year-  ago  with  a  copper   company  m 

to  remove  bismuth  from  the  copper,  the  presence  of 
which  reduced  the  value  of  that  metal  in  the  London 
market  by  $/.  a  ton.  On  cue  occasion  a  remarkable  result 
was  obtained  which  unfortunately  was  never  repeated,  but 
of  which  he  thought  they  had  an  explanation.  Thcy 
granulated  some  copper  containing  the  bismuth  and  melted 
it  with  lead  ;  he  did  Dot  think  it  was  quite  fused,  but  the 
crucible  was  put  on  a  slab  and  suddenly  cooled,  so  that  the 
copper    •  rapidly  than   usual,  "and    the  lead   when 

examined  was  found  to  contain  most  of  the  bismuth.    Thev 

got  the   same  result  when   the  copper  was  brought  to 

a  state  of  fusion.     If  this  were  the  explanation   it  would  be 

to  introduce  the  operation  at    certain  copper  mines 

where   there  was  difficulty  in   removing  the  bismuth,  and  in 


this  way  produce  good  copper  and  make  the   nun.-  paj 
It  iln-   proved  to  be  the  ease  they  would  he  wry   deeply 
indebted  to  Mr.  (lowland  for  having  placed  these  important 
facts  before  thi   i  On  looking  over  the  analyses,  he 

notice. i  tl  in  all  the  by- 

products, and    in  the  Bret    analysis   on.-  went    as  high  at 
2li  oz.    per   ton.      Would  the   gold    follow    I  right 

through  the  whole  operation  ? 

111.     (     l|  M|[M  VN      -aid    that     people    ill    ill.      W'e-I    w.TC    r.ltliel 

apt   to  think   thai    Easterns  did  not  understand  theii   own 

business,   but    tin-    papi  ed    the    importan f   an 

observant   eye,  and   proved  that  thej  did  understand  their 
business  perhaps  better  than  we  did. 

Mr.  I  low  i  imi,  in  reply .  -aid  thai  in  the  sixth  and  seventh 
centuries  the  Chinese  used  a  similar  copper-lead  alloy,  and 
the  tii -i  (  hinese  coins  were  made  in  imitation  of  that, 
latter  ( Ihinese  coin-  were  nearly  all  of  brass  He  lid  not  know 
thai  Professor  Roberts  Austen  had  stated  thai  the  arsenic 
in  bronzes  was  due  to  impurities  in  the  copper,  and  did  not 
think  he  had      he  was ref erril  other  writer-.      With 

.sons  for  the  removal  of  the  arsenic,  bismuth, 
&c,  he  thought  it  was  entirely  due,  as  Professoi  Austen  had 
pointed  out,  to  tic  bismuth  not  alloying  with  the  copper. 
It  remained  fused  throughout  the  mass  of  copper,  and  then 
in  this  process  of  liquation  the  copper  was  never  melted. 
It  was  just  like  a  sponge,  and  the  bismuth  and  ai  -■ 
squeezed  out  along  with  the  lead.  With  regard  to  the  gold, 
he  always  put  down  gold  a-  present  in  traces  whenonia 
20  grins,  there  was  no  weighable  quantity  although  its 
presence  was  indicated.  With  regard  to  copper  containing: 
40  oz.  to  the  ton,  that  was  peculiar  to  one  of  the  mines  in 
Japan.  They  produced  it  in  large  quantities  from  10  : 
tons  or  more  per  annum.  This  copper  containing  40  oz.  per 
ton  was  brought  to  the  mint  as  common  copper,  they  being 
quite  unaware  that  it  contained  gold  until  lie  sent  the  a-s.iy 
report ;  in  fact,  however,  the  gold  was  much  more  valuable 
than  the  copper.  In  treating  copper  containing  gold  by  the 
liquation  process,  only   a  part  of    the  gi  moved  ;   it 

did  not  all'go  with  the  silver;  a  portion  went,  but  a  variable 
quantity  remained  behind  in  the  copper. 
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Meeting  held  Wednesday,  April  ith,  1894. 


MR.   EUSTACE    CAREY    IH   Tin:    illiir,. 


TREATMENT  OF  CUPREOUS  IRON  PYRITES  AS 
I  A.RRIED  ON  AT  THE  PORTUGUESE  MINES. 

B1    .1.    HENRY    BROWN. 

The  most  important  of  the  Portuguese  mines  is  that  of  Sun 
Domingo,  worked  by  Messrs.  Mason  any  Barry.  The  next 
in  point  of  importance  are,  in  the  south,  the  Aljustrel. 
Grandola,  and  Brancanncs  minis,  and  in  the  north  those  of 
Palhal  and  Telbadella.  More  recently  the  mines  actually 
engaged  in  work  are  the  San  Domingo?,  Brancanncs,  Palhal, 
am!  Tinoea  mini  - 

The  first  named  is  the  most  important  mine,  and  has  for  a 
number  of  years  supplied  by  far  the  greatest  amount  of 
sulphur  ore  put  into  the  market. 

Since  the  year  1SS4  the  export  of  crude  ore  has  ceased, 
the  whole  production  being  treated  locally. 

There  is  and  always  has  been  a  notable  difference  in  the 
preliminary  processes  carried  ou  at  the  Spanish  and  Portu- 
guese mines.     This  of  itself  is  a  very  noteworthy  feature. 

In  Portugal,  unlike  the  neighbouring  country,  there  are 
certain  restrictions  in  the  way  of  dealing  with  the  mineral, 
and  stringent  regulations  relating  to  the  disposal  of  the 
waste  product  in  the  way  of  liquors. 

Owing  to  the  importance  of  the  sea  and  river  fisheries,  it 
is  not  allowable  to  send  waste  iron  (from  capper  precipita- 
tion) liquors  into  the  streams  at  will.  Wherever  the 
configuration  of  the  country  allows,  liquors  have  to  be  held 
back  in  enormous  reservoirs  until  such  time  as  the  river 
shall  be  in  heavy  flood,  which  is  generally  in  winter  or  early 
spring. 

The  burning  of  tlie  mineral  has  been  out  of  the  question 
owing  to  local  opposition  and  the  impossibility  of  getting 
over  the  compensation  question.  Even  where  such  diffi- 
culties might  have  been  overcome,  the  question  of  disposal 
of  waste  liquors  has  been  a  difficulty.  In  some  places  the 
natural  surface  of  the  country-  does  not  allow  of  the  forma- 
tion of  "  holding-back  "  reservoirs,  and  for  this  reason  the 
treatment  of  cupreous  iron  pyrites  by  the  humid  process 
has  not  been  possible. 

There  are  two  distinct  methods  of  treatment  in  use  at  the 
various  mines  : — 

(1.)  "  Burning  the  Mineral  in  the  open." — This  method 
has  been  practised  to  some  extent  at  the  mines  of  Aljustrel, 
but  has  only  been  tried  on  an  experimental  scale  at  those  of 
San  Domingo. 

The  process  is  rapid  and  has  the  advantage  it'  yielding 
liquors  on  lixiviation  containing  comparatively  a  small 
amount  of  arsenic.  The  disadvantages  of  the  process  are 
that  it  is  wasteful  and  involves  a  considerable  loss  of 
sulphur;  it  also  leaves  on  lixiviation  a  residue  of  no  com- 
mercial value,  thus  causing  the  accumulation  of  vast  deposits 
of  spent  material.  Tin-  spread  of  this  process  has  been 
prevented  in  many  instances  by  the  opposition  of  the 
agricultural  interest  in  the  surrounding  country. 

(1.)  "The  Weathering  Process." — This  process  was 
fust  initiated  at  the  San  Domingo  work-  of  Messrs.  Mason 
and  Harry,  and  in  spite  of  the  fact  that  tin-  process  is  slow 
and  the  liquors  on  lixiviation  aie  rich  in  arsenic,  which  is 
thrown  down  with  copper  on  treatment  with  metallic  iron, 
it  is  still  largely  ami  successfully  employed. 

It  is  carried  out  some  "hat  as  follows  : — The  ore  from  the 
mine  undergoes  a  careful  scrutiny  St  the  purpose  of 
selecting  the  most  suitable  for  '•  weathering."  That  of  a 
hard  nature  and  a  close  texture  is  rejected;  it  generally  has 
a  low  assay,  and  is  further  unsuitable  for  process  because  of 
not  bring  able  to  absorb  water. 

neral    containing    copper   pyrites   is  likewise 
cted,  although   the  assay  is  probably  very  high.     The 

ison  for  tlii-  is  that  thi-  class 'of  mini  ral  is  also  very  hard 
and  impenetrable  to  the  action  f  water,  and  would  yield  no 
result  at  pToci  not  give  up  it-  copper. 


Having  selected  the  best  ore  for  treatment,  it  is  loaded 
into  waggons  and  trammed  away  to  the  site.-  where  the 
li.a]-  of  ore  may  undergo  the  "  weathering  "  pro 

The  heaps  are  formed  of  from  100  to  250,000  tons  of 
mineral,  varying  in  assay  from  1-J  to  2  per  cent,  copper. 
These  figures  on  the  larger  quantity  named  would  give 
.".750  tons,  and  5,000  tons  total  fine  copper.  As  a  matter 
of  fact  about  SS  per  cent,  of  the  total  copper  present  is 
exhausted  in  the  course  of  six  years,  therefore  3,300  and 
1, 100  l"ii-  i-  the  yield  :  the  balance  is  not  recoverable  except 
by  long  aud  unprofitable  continuance  of  the  treatment. 

Tlii-  seems  a  long  lime  to  bring  about  thi-  result,  but  it 
must  he  remembered  that  enormous  quantities  of  ore  are  at 
some  places  under  treatment.  At  San  Domingos  this 
amounts  to  3,000,000  tons,  and  if  only  T'-  of  a  per 
cent,  be  extracted  per  annum,  there  would  result  an  annual 
production  of  3,000  tons  fine  copper  ;  a  more  likely  figure 
would  be  A  per  cent.,  corresponding  to  a  produce  of  6,000 
tons  per  annum. 

Plenty  of  stone  flues  are  distributed  on  the  surface  of  the 
natural  ground,  and  the  mineral  is  tipped  on  the  top.  These 
flues  are  connected  one  with  another  longitudinally  and 
transversely,  and  at  certain  intervals  with  the  outer  air  by 
vertical  pipes  or  stone  shafts.  The  object  of  all  this  is  to 
provide  a  plentiful  supply  of  air  for  the  promotion  of  oxida- 
tion. Thi-  action  goes  ou  with  wonderful  rapidity  and  at 
times  with  such  violence  that  water  must  be  applied  to 
prevent  the  heaps  taking  fire. 

Such  a  state  of  things  is  very  detrimental,  as  the  ultimate 
denudition  of  the  copper  contents  is  prevented  by  reason  of 
the  formation  of  masses  of  agglomerated  mineral. 

For  lixiviation  of  smalls  it  is  best  to  use  water  by  a  sott 
of  irrigation  scheme,  viz.,  conducting  it  about  in  channels 
into  small  receptacles  or  shallow  tanks,  from  which  the 
water  gradually  drains  away  through  the  mineral. 

Under  these  circumstances  it  is  clear  that  great  altitude 
of  the  heap-  is  desirable  ;  the  same  volume  of  water  serves 
for  washing  a  10-nietre-high  heap  as  a  four-metre  one.  The 
use  cf  water  oily  becomes  very  much  increased  when  the 
area  covered  is  very  great  in  proportion  to  the  altitude 
attained.  Thus  it  is  economical  to  have  deep  heaps,  for 
there  is  less  water  used,  better  liquors  produced,  and  less 
space  to  be  sought  for  the  construction  of  these  heaps. 

By  judicious  treatment  the  already-mentioned  untoward 
symptoms  may  be  avoided,  and  by  a  careful  alternation  of 
application  of  water  and  competent  rest  for  the  re-establish- 
ment of  the  lost  heat  of  the  heap,  S8  per  cent,  of  the  total 
copper  may  be  extracted  in  the  reasonable  time  of  six  year-. 
There  is  a  further  source  of  copper  manufacture,  that  of 
pumping  the  natural  drainage,  rich  in  soluble  copper,  from 
the  mine.  These  liquors  being  very  free  from  ferric  salt 
make  remarkably  good  precipitate.  At  the  mines  of  Me-sr-. 
Mason  and  Barry  this  feature  has  been  very  much  developed 
by  systematic  flooding  of  the  opencast  as  the  workings  ha\  e 
progressed.  This  has  resulted  in  an  enormous  yield  of 
cheaply-made  copper. 

For  the'  treatment  of  a  few  million  tons  of  process  ore  in 
a  large  metallurgical  establishment,  there  must  ofa  neee.-s:t\ 
be  large  supplies  of  fresh  water  stored  iu  dams.  These  are 
filled  by  draining  the  adjoining  country.  By  preferenc 
i-  better  to  have  the  heaps  of  mineral  under  treatment  at 
lower  level-  than  the  water  supply,  which  can  then  be  run 
to  them  by  gravitation. 

After  undergoing  the  above-described  process  for  a  space 
of  time,  the  copper  contents  are  reduced  to  so  low  a  figure 
that  any  further  continuation  of  the  treatment  would  lie 
unproductive.  The  ore  by  tlii-  time  has  become  very  much 
disintegrated,  and  at  such  mines  as  are  favourably  situated 
for  economical  carriage  ami  facilities  for  shipment,  the 
residual  small  ore  is  exported  in  large  quantities,  being  used 
,-ively  in  the  production  of  vitriol.  The  percentage  cf 
sulphur  in  the  remaining  smalls  is  but  little  inferior  to  .hat 
in  the  crude  or  untreated  ore. 

E'revious  to  precipitation,  or  cementation, as  it  is  called,  of 
the  copper  on  to  pig  iron,  it  is  necessary  that  the  liquors 
should  he  purified.  There  are  three  constituents  which 
consume  iron,  \  \/..,  the  copper,  free  acid,  and  ferric  salts  ;  the 
two  latter,  especially  the  last,  if  present  in  excess,  lead   to 
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by  edv.  divers,   M.n.,  f.r.s.  (this  Journal,  1894,  p.  108). 

On  page  110,  col.  1,  line  9,  for  "  roots  "  read  "  rods." 


an  immoose  consumption  of  iron,  because  of  its  subsequent 
reduction  '•>  ferrous  soli  by  Ihe  agenc}  o(  free  acid  and 
iron. 

[l    i-   requisite    for   economical    work    that   before  pre- 

cipitatu  ■  ferric  snll  si Id  be  as  completely 

I  as   | .. » — i l>lt*.     This  !m^  in   tim<  en  much 

trouble. 

li  is  now  vn\   effectual])    removed   by   filtering  liquors 

tbroughrich  assaying  cupreous  Bulphur  smalls  j  the  ferric 

thereb}  completely  roduced  lo  the  ferrous  state     I  hi 

ii  is  carried  on  in  large  dams,  where  the  liquor  ma} 

be  kepi  some  time  in  contact  with  the  smalls.     The  follow- 

luntion  represents  the  reduction  effected  : — 

31    £0,       lOFeSO<   ■    IS0S 

The   liquors   lo  be  treated   are  ruu  through  a  si  i 
Bettlers  for   the  purpose  of  retaining  an}    fine  suspended 
matter,  and  are  then  brought  into  the  precipitating  plant. 

Thi-.  in  modern  establishments,  consists  of  a  series  ol 
wide  but  Bhallow  canals,  constructed  of  either  timber  or 
brickwork,  and   of  great  length,  being  arranged  that  the 
a  run  through  at  great  speed. 

A  fall  of  l  100  amplj  suffices  tor  this,  but  in  so placi  - 

ih  \  give  tin'  liquors   ■  stripped  of  copper,  a  fall 

SO. 

The  i  convenient]}  be  4  ft.  wide  and  8  to  loins. 

deep;  pig  iron  is  then  placed  in  them  in  a  methodically 
stacked  manner,  leaving  plenty  of  interstices  for  the  passage 
of  liquor. 

Probably  most  of  t'ie  copper  precipitate  produced  in 
Portugal  is  after  proper  preparation  exported  to  England. 
There  are   in   the   former  country   no  extensive  smelting 

for  the  treatment  of  precipitates  or. ins  ,  | 
the  high  price  of  fuel  evidently  precludes  any  operations  of 

-    .mil. 

At  the  present  time,  nnremunerative  prices  of  copper  have 
bi  ought  about  a  stagnation  n  the  production  of  cupreous 
iron  pyrites  in  Portugal. 


METHODS  FOR  THE   RECTIFICATION  OF 
\TTKIOL.     A  NOTE. 

BY.    I'll  \\k     l  in  . 

Six.  r.  the  publication  of  mj  paper  on  "Methods  for  the 

Rectification  of  Vitriol "  (this  Journal,   1894,  pages  206 — 

Mr.   William   Garroway,  of  Glasgow,  has  called   mj 

attention  t(i  a  patent   taken  out  by  him  for  "  Apparatus    foi 
the   Manufacture   and  Concentration   of  Sulphuric  Acid." 
1673,  1883.      I  'on   states  that 

the  improved  apparatus  comprises  a  series  of  open  beakers, 
■  of  hard  Bohemian  glass  or  glazed  ware  of 
cylindrical  form,  which  are  fitted  into  a  fine  or  Hues  and  so 
1  together  that  acid  or  liquor  may  be  caused  to  flow 
continuously  through  the  series.  The  beakers  may  be  placed 
in  an  inclined  flue  or  in  a  long  compartment,  and  may  be 
connected  together  by  glass  siphon  tubes  ;  or.  in  a  modified 
arrangement,  the  beakers  may  he  formed  with  a  projecting 
lip  or  spout  on   one  or  both  arranged  on   -tep-  or 

on  a  slope  in  the  line  so  that  the  liquid  entering  the  highest 
beaker  of  the  series  overflows  into  the  second,  and  each  in 
turn  flows  over  into  the  next  in  order  continuously. 

Mr.  Garroway   says    "thi-   system  of  concentrating  sul- 
phuric acid  has  been  working  here  (i.e.  Netherfield  Works, 
«  i  for  years.      The  wear  and  tear  is  very  slight,  with 
hardly  any  breakages  of  the  beakers." 


ittnnrlKiStrr  ^rrtion. 
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Meeting  held  in  th<-  ( 'hemical  On  bun  Friday  April  6th,  1894. 


Ml!.    IVAN    LEVINSTEIN    IX    THE    CHAIR. 


INDIA  RUBBER  (A  CRITICISM). 

lsv    WILLI  VM    THOMSON. 

On   the   5th   of   January  a  paper    was    read    l 

hi   b\    Mr.   C.   O.  Weber  on   india-rubber,  hut   with 

special  reference  to  it-  vulcanisation,  in  which  he  brought  a 

derable  amounl  of  criticism  against  work   which  I  had 

and  which  I  think  requires  a  reply.  I  desire  there- 
fore to  la}  before  you  to-night  a  paper  giving  my  criticism 
of  his  paper. 

He  confirms  the  observation  of  Tilden  that  isoprene 
polymerises  into  india-rubber.  Tilden  says:  "Isoprene 
is  a  very  volatile  liquid  boiling  about  36  Its  molecular 
formula  is  (  ,IIS.  ami  it  form-  a  tetrabromide  CsH8Br4." 
Weber  says  he  had  some  isoprene  which  he  kept  for  nine 
months,  it  had  polymerised  into  india-rubber;  which  he 
precipitated  In  methyl  alcohol.  The  alcohol  kept  in 
solution  '•  a  thick  oil  boiling  at  24.V  C.,  and  combining  with 
bromine  with  formation  of  a  tetrabromide." 

Webi  i  does  not  state  of  what  it  is  a  tetrabromide. 

He  goes  on  to  say  that  this  thick  oil  is  composi 
mixture  of  substances,  20  per  cent,  of  dipentine  (which  he 
has  previously  informed  us  boils  between  168  and  17(3  C.) 
— a  large  range  of  difference  for  a  pure  substance.  The  rest, 
he  savs.  is  a  mixture  of  two  substances,  which,  so  far.  he  has 
failed  to  separate,  because  fractional  distillation  did  not 
avail  :  and  yet  the  mixture  of  these  three  substances,  20  per 
cent,  of  which  boiled  at  170"  or  there. ibouts,  had  a  boiling 
point,  he  informs  us,  of  245    ( !. 

He  presumably  separated  the  dipentine  from  this  mixture 
of  three  bodies  and  left  two  bodies.  (I  should  like  to 
know  how  he  ascertained  there  were  only  two  bodies 
present),  but  for  the  sake  of  argument  I  will  assume  there 
were  only  two:  he  states  that  he  determined  the  molecular 
weights  of  the  mixture  of  these  two  substances  by  Beck- 
mann's  freezing-point  apparatus,  and  he  remarks  that  the 
r.  -nits  he  obtained  "  strongly  indicate  this  mixture  to  consi-t 
of  condensation  products  of  the  formula  t'^-H-.-,  and  CttHw" 

I  have  understood  that  in  using  Beckmann's  apparatus 
an  important  condition  was  that  the  substance  under  I 
should  bo  pure.  It  would  be  interesting  to  know  how 
Weber  obtained  any  formula  at  all  from  such  an  experiment, 
and  still  more  interesting  to  know  how  he  succeeded  in 
finding  any  indication  of  the  formula!  for  both. 

Tilden,  in  his  paper  (('hem.  News,  Vol.  65.  p.  265),  says, 
the  constitutional  formula  of  isoprene  is  not  known  with 
certainty,  but  it  must  be  selected  from  the  five  following 
formulae,  three  of  which  he  classes   as   "  derivatives "  of 
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allene,"  CH-  =  C  =  CII...  and  two  as  derived  from  crotony-  I 
lene,  CH2  =  CH  -  CII  =  CII..."  I  should  like  you  "to  I 
contrast  Weber's    tateinent  with  this.      He  says:  — 

"  At  the  present  time  the  constitution  of  isoprene  itself 
is  \rrv  doubtful.  We  only  know  that  it  contains  two 
ethylene  bonds,  and  for  that  reason  must  be  a  derivative 
either  of  allene,  CI'..  =  C  =  CII...  or  of  vinvlethvlene. 
(II.  =  CH  -  HC  =  CHj." 

Whilst  pointing  out  the  fact  that  india-rubber  is  in  some 
way  connected  with  isoprene  (C5H,),  he  admits  that  we  do 
not  understand  the  constitution  of  that  body  and  therefore, 
-,ivs.  that  does  not  hflp  us  in  arriving  at  any  idea  as 
to  the  molecular  constitution  of  india-rubber;  but  after 
pointing  out  that  isoprene  and  also  di-pentine  contain  two 
ethylene  bonds,  he  concludes  that  india-rubber  differs  very 
essentially  from  the  terpenes  and  polyterpenes  as  at  present 
understood. 

I  Lave  always  been  under  the  impression  that  there  was 
a  great  difference  between  the"  absorption  "  of  sulphur  by 
india-rubber,  and  the  chemical  combination  of  that  body 
with  it,  but  Weber  puts  it  that  various  writers  describe 
vulcanisation  as  an  "absorption  "of  sulphur.  India-rubber 
is  capable  of  absorbing  sulphur  without  becoming  vul- 
canised Bolas  says  it  will  absorb  50  per  cent,  by  putting 
it  in  a  bath  of  melted  sulphur  without  becoming  vulcanised 
in  the  slightest  degree. 

After  discussing  the  question  as  to  whether  sulphur 
produces  an  "  addition  "  or  a  "  substitution  "  product,  and 
then—  speaking  of  the  action  of  chloride  of  sulphur  on  india- 
rubber,  for  which  he  says  Burghardt  gives  a  rational  ex- 
planation by  saying  that  the  displaced  hydrogen  combines 
with  the  chlorine  of  the  chloride  of  sulphur,  forming 
hydrochloric  acid,  which  Weber  afterwards  says  really  does 
not  happen — he  goes  on  to  say  "  diametrically  opposed  to 
these  statements  is  Thomson,  who  gives  it  as  his  opinion 
that  the  vulcanising  action  of  chloride  of  sulphur  is  due 
to  the  chlorine,  and  not  to  the  sulphur  of  the  compound. 
He  asserts  that  india-rubber  vulcanised  with  chloride  of 
sulphur  contains  only  minute  traces  of  sulphur  as  an 
impurity,  but  large  quantities  of  combined  chlorine,  and 
that  the  same  is  the  case  with  the  oils  converted  into  india- 
rubber  substitute  by  means  of  chloride  of  sulphur." 

In  answer  to  this,  I  give,  as  follows,  an  extract  from  my 
pa  per   to   which   he  refers.     "  Recently  I   analysed   three 

samples  of  rubber  substitute the  first  contained 

of  sulphur  3  A,  and  of  chlorine  7"6  per  cent.  The  second 
contained  of  sulphur  4-56,  and  of  chlorine  8-22  percent., 
and  the  third  2 '07  of  sulphur,  and  7 '90  of  chlorine." 
Weber  does  not  seem  to  recognise  that  there  are  two 
chlorides  of  sulphur  in  commerce,  the  "yellow"  and  the 
"  dark,"  and  that  the  yellow  chloride  often  contains  a 
considerable  quantity  of  the  dark  sulphur  di-chloride. 
According  to  Fawsitt's  figures,  the  dark  chloride  contains 
about  52  per  cent,  of  the  di-chloride,  which  would  give  a 
product  containg  a  much  larger  quantity  of  chlorine  than 
the  mono  chloride,  and  this  body  might  have  been  used  in 
producing  the  vulcanised  oil  which  I  analysed. 

I  think  I  was  the  first  to  point  out  that,  after  vulcanising 
with  chloride  of  sulphur,  both  sulphur,  and  chlorine  were 
afterwards  found  in  chemical  combination  in  the  rubber  and 
in  the  substitute,  and  I  simply  accentuated  the  fact  that  in 
the  analyses  1  made  I  found  more  chlorine  than  sulphur. 

The  presence  of  these  two  bodies  in  chemical  combina- 
tion was  not  previously  recognised,  and  Weber,  whilst 
acknowledging  afterward-  that  both  bodies  enter  into  com- 
bination with  the  rubber,  goes  on  to  say:  "Thomson's 
re-ults  were  considered  lather  startling  when  first  pub- 
lished, but  I  tbink  his  analytical  method  by  which  he 
obtained  them  is  more  startling  still,  and  I  consider  it  a 
matter  of  great  surprise  that  it  never  has  been  challenged. 
This  method  consists  in  fusing  the  vulcanised  rubber  or 
rubber  substitute   with   cansti     potash,  dissolving   the  nail 

in   water,   &c." "  It  is  a  matter  of  surpri-e 

that  Thomson  should  have  found  any  sulphur  at  all  in 
those  compounds." 

I  might  refer  him  to  various  works  on  organic  chemistry 
which  actually  give  the  process  which  he  condemns  in  such 
unmeasured  terms.  I  would  refer  him,  for  instance,  to 
Berntbsi  d  -  I  Irganlsche  Chemie,  page  6.     There  it  suggests 


fusion  of  organic  substauces  containing  sulphur  with  caustic 
soda  and  of  a  small  quantity  of  an  oxidising  agent,  which  is 
ni'  course  necessary  when  no  further  precautions  are  taken, 
such  as  by  the  use  of  hydrogen  peroxide,  which  I  adopted 
for  conversion  of  the  whole  of  the  sulphur  compounds 
contained  in  the  soda  mixture  into  sulphates. 

He  proceeds,  however,  to  say :  "  at  any  rate  before 
appbj  tug  "  that  process  "  to  the  analyses  of  these  unknown 
compounds,  its  suitability  for  the  purpose  ought  to  have 
been  tested.  After  this,  neither  the  method  nor  the  start- 
ling results  it  furnished  would  ever  have  got  into  print." 
In  reply  to  this  criticism  I  may  say  that  I  tested  the  process 
against  the  one  which  I  had  previously  employed,  viz.,  by 
decomposing  the  organic  compounds  by  means  of  fuming 
nitric  acid  in  hermetically  sealed  tubes  heated  under  pres- 
sure, and  finding  the  results  agreed  well,  I  adopted  the  soda 
process  as  the  much  simpler  one  of  the  two. 

I  asked  Dr.  G.  B.  Winder  if  he  would  kindly  repeat  the 
process  described  by  Weber  as  absurd,  in  comparison  with 
the  nitric  acid  process,  and  give  me  the  results,  without 
giving  him  any  reasons  for  it.     He  reported  as  follows  : — 

At  your  request  I  have  made  determinations  of  the 
sulphur  contained  in  the  two  samples  of  india-rubber  sub- 
stitute which  you  gave  to  me  :  («)  by  the  nitric  acid 
method,  and  (ft)  by  fusion  with  caustic  soda  and  subsequent 
oxidation  of  the  solution  obtained  from  the  melt. 

(a.)  The  nitric  acid  method  was  carried  out  by  heating 
7  grains  of  the  substance  with  240  grains  of  fuming  nitric 
acid  in  a  hermetically  sealed  glass  tube  which  was  heated 
to  265°  F.  during  the  first  day.  The  tube  was  opened 
at  the  capillary  end  after  allowing  it  to  cool,  and  the  CO., 
allowed  to  escape  ;  it  was  resealed  and  further  heated  to 
34.V  F.  during  the  second  day,  again  opened  and 
resealed  as  above  described,  and  again  heated  during  the 
third  day  to  3803  Fahr.  On  opening  on  the  last  occasion 
practically  no  pressure  was  found,  although  I  had  a  large 
excess  of  nitric  acid  left.  The  contents  of  the  tube  were 
then  washed  out.  diluted  with  water,  and  the  sulphuric  acid 
estimated  by  means  of  barium  chloride  in  the  usual 
manner. 

(6.)  The  caustic  soda  method  was  carried  out  by  mixing 
about  10  grains  of  the  india-rubber  substitute  with  finely 
powdered  caustic  soda,  and  fusing  in  a  silver  capsule,  dis- 
solving the  melt  in  water,  oxidising  with  a  few  drops  of 
bromine,  slightly  acidifying  with  nitric  acid,  and  precipi- 
tating with  barium  chloride.  Peroxide  of  hydrogen  would 
of  course  answer  the  same  purpose,  but  I  had  none  at  band 
which  was  quite  pure.  The  following  results  were 
obtained : — 

Per  Cent,  of  Sulphur 
India-rnbber 
.Substitute. 

By  nitric  acid  process 7  s; 

Ky  caustic  soda  process  7'91 

The  second  sample  tested  in  the  same  way  gave  in 
duplicate  : — 


Nitric  Acid     '  laustic  Soda 
Method,     i      Method. 


Sulphur,  first  determination  , 
,,       second  „ 


Per  Cent. 
3  "20 


8-33 


Per  Cent. 
8-86 


s'7U 


You  will  observe  that  the  sulphur  given  by  the  caustic  soda 
method  is  rather  higher  than  that  obtained  by  the  nitric 
acid  process  ;  that  I  account  for  by  the  fact  that  Dr.  Winder 
precipitated  his  barium  sulphate  from  a  dilute  nitric  acid 
solution,  the  presence  of  free  nitric  acid  preventing  the 
complete  precipitation  of  the  barium  sulphate. 

All  I  was  told  about  the  samples  of  rubber  substitute 
which  I  analysed  was  that  chloride  of  sulphur  had  been 
used  in  their  manufacture.  What  kind  of  chloride  of 
sulphur  or  what  kind  of  oil  was  employed,  or  whether  that 
oil  was  first  oxidised,  I  had  no  idea.  The  point  I  wished 
specially  to  make  was  that,  contrary  to  the  generally 
accepted  ideas,  chlorine  as   well  as    sulphur  entered   into 
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combination     with     the     organic     compounds,     producing 
-..1  rubber  or  vulcanised   oil.   and   this  my   critic 
looks. 

Weber,    having    bu irised    what    others    bad    done, 

,  work,  as  be  pnta  it.  "  with  a  view 

,  definite  settlement  of  these  points,  and  al 

tear  up  t liv  chemical  mechanism  of  tbe 

11  genera]." 

Ut.r  considering   the  work  of  Guthrie,  who  showed  two 

v    amyleoe  molecules,  after  being  acted  upon 

i\  .  htorida  of  sulphur,  as  being  joined  together  bj  the  two 

t  the  diad  elemenl  sulphur,  with  t lio  two  atoms  ol 

tin  monatomic  element  chlorine,  attached  each  toon,'  carbon 

ich  of  the  molecules,  read}    to   go  off  on  the 

alightesl  provocation, hi   goes  on  to  say  thai  "quite  recently 

uid   Horn,  and   especially    Heuriques,  proved   con"- 

\  that  these  india-rubber  substitutes  contain  sulphur 

and  chlorine  in  the  same  proportions  in  which  the}  form 

chloride  of  sulphur."     1  to  say,  "These 

-i  directly  opposed  to  Thomson's  figures,  which, 
ii  obtained  by  such  a  questionable  method 
'  be  taken  seriously." 
sb  to  call  your  attention  to  Henri. pes'  results, 
e  been  translated  by    Weber  himself  he 
•     thoroughly  acquainted  with  then-..     They  do 
a  that  sulphur  and  chlorine  exist  in  the  proportions 
in  which  they  exist  in  chloride  of  sulphur.     The  first  line 
of  the  following  table  gives  the  percentage  of  sulphur  and 
chlorin  ely  in  chloride  of  sulphur  (S.ri.:\  which 

mes  Henriquee  employed.    The  figures  under- 
lie  relative   quantities   of  chlorine   to  sulphur 
found  in  five  different  samples  of  substitute  examined  by 
Heuriques,   and   the   third   column   of   figures    shows    the 
•ween  what  was  found  ami  what  ought  to  have 
:uml   if  the   assertion,  which  Weber  Bays   1ms   been 
ely  proved,"  were  correct. 

HlNKlorK-'    ANALYSIS    OF    IlfDIA-KUnBBB    SUBSTJTCTE. 

Qnantities  of  Sulphur  and 
Chlorine  pn 


Percentage! 


r.leofsulpi 

•'  tuti  -  — 
A   

11  

C 

With  minimum  ol  S 
With  maximum  ol  S 


These  figures  show  from  j;  per  cent,  of  sulphur  to 
chlorine  Devoir  the  theoretical  proportion  to  8|  per  cent. 
abovt  it.  andwhilst  Weber  says  that  Benriques  has  proved  con- 
clusively that  these  india-rubber  substitutes  contain  sulphur 
ami  chlorine  in  the  same  proportions  in  which  they  form 
ride  of  sulphur.  Heuriques  himself  say  s:  "I  In  the  action 
of  chloride  of  sulphur  on  oils  very  little  is  known."  and  asserts 
•  hat  '•  part  of  the  fatty  acid  of  the  substitute  must  there- 
ntained  in  it  in  the  form  of  a  sulphonic  acid 
produced  by  some  oxidising  influence  upon  the  chloride  of   ; 

-ur";    and  further  he  says,  when  chloride  of  sulphur 
acts  upon  -  it  U  converted  into  sulphurous  and 

hydrochloric  acids 

-  on  to  explain  how  he  made  ar.  experi- 
ment to  determine  whether  hydrogen  was  liberated'  on 
treating  a  solution  of  india-rubber  in  benzene  with  chloride 
of  sulphur,  and  finding  that  no  hydrogen  was  liberated  he 
remark  >  — 

VI  ready  now  it  can  no  longer  be  doubted  that  Fawsirt's 
observations  of  an  evolution  of   hydrogen  in  this   reaction 


must  be  erroneous  a-  well  a-  thi  -  of  iturL'h 

Terry,  and  Thomson,  respi  rdrochloric 

acid."      Ky   this  he  assumes   that  I   have  said  thai  hi 
chloric  aei.l  i-  liberated  when  chloridi 

india-rubber.  I  state  precise!}  the  .-;;  -  ••  .  I  -  >  in  mj 
paper  "In  the  cold   vulcansiation   process   it    is  generally 

supposed  that  the  chloride  of  suiphui  breaks  up,  t1 
combining  with  the   hydrogen  producing  hydrochloric  acid 
which  i-  liberated.     This  reaction  is  clearly  tiol  thi  correct 
one." 

With  a  view  of  elucidating  thi>  subject  further, 
makes  two  experiments,  both   of  the   same   character,  in 
which     he     treats     rubber    dissolved    in     benzene     in 
proportion  of  one  grm.  of  rubber  to  •  •    chloride 

of  sulphur,  ami  lie  obtains  .  i   which  on   analysis 

he  t  i  body  "■  te   composition,  viz., 

Now  india-rubber    consists    of  two    distinct 
-,    the    one  able   in   benzene   or   in   carbon 

bisulphide   than    the   other,   yet    he   finds    tl 

to  his   ;,.  corn- 

mentioned.  He  admits  that  india-rubber 
doe-  not  act  like  a  definite  chemical  subs 
a  small  quantity  of  chloride  of  sulphur  equal  to  say  5  per 
cent,  of  sulphur  on  the  rubber  employed,  convert- 
whole  into  a  homogeneous  body  insoluble  in  the  usual 
solvents,  whilst  you  can  go  on  adding  chloride  of  sulphur 
as  it    were  drop  by  drop,  each  dn  the  whole 

rubb  producing  always  a  homogeneous  compound 

till  you  have  ultimate:;  I  the  whole  iuto  a  hard  sub- 

stain  e  or  vulcanite.  He  does  not  try  the  effect  of  two  grins. 
of  chloride  of  sulphur,  for  instance,  to  one  grm.  of  rubber: 
hail  he  done  this  it  is  probable  that  In  e  obtained 

n  compound  win  :,>t  have  given  on  anal; 

inderfully  in  accordance  with  any  formula. 

He  then  goes  on  to  state  that  when  pinene-nitrosochloride 
iled  witli  alcoholic  potash  the  chlorine  i>  eliminated 
and  the  appearance  of  the  product  is  not  altered,  and  from 
this  he  argues  that  when  india-rubber  is  similarly  treated 
the  result  must  be  the  same,  l'awsitt  says  (this  Journal 
Vol.  V.  p.  640)  "These  samples  show  on  examination  that 
the  yellow  chloride  of  sulphur  acts  quite  differently  from 
the  dark  ;  there  is  no  tendency  with  the  former  to  harden 
the  rubber  even  although  used  as  strong  as  1  to  li  (of 
carbon  bisulphide)  whilst  with  the  latter  1  to  CO  has  such  a 
tendency  and  renders  the  rubber  inelastic." 

This  hardening  of  the  rubber  being  due  to  the  presence 
of  chlorine  in  the  molecule,  I  presume,  according  to  Weber, 
that  the  hat  lid  be  removed  by  boiling  in  alcoholic 

potash.  This  suggests  two  points  ;  first, he  might  have  tried 
the  experiment  before  making  such  very  definite  statements ; 
and  second,  what  formula  would  he  assign  to  this  rubber 
which  has  been  so  hardened  by  excess  of  chlorine  ? 

He  states  that  chlorine  does  not  vulcanise  rubber,  because, 
although  halogen  derivatives  of  india-rubber  resemble  the 
vulcanised  material,  they  are  clearly  distinguished  from  it 
by  their  great  and  complete  solubility  in  benzene  and 
chloroform.  From  this  it  appear-  that  according  to 
Weber  the  object  of  vulcanisation  i-  to  render  the  robber 
insoluble  in  benzene.  &c.  I  have  always  understood  that 
the  object  of"  vulcanisation  was  to  keep  rubber  soft  at  low 
temperature-  and    to   prevent   it  from    I  plastic   at 

the  higher  temperatures.  If  the  halogens  effect  this  I 
should  say  they  vulcanised  the  rubber,  and  if  the  rubber 
so  vulcanised  were  soluble  in  benzene  that  would  be  a  great 
advantage  in  enabling  old  vulcanised  rubber  to  be  remanu- 
factured.  I  have,  however,  in  this  bottle  of  benzene  some 
of  Fawsitt's  rubber  vulcanised  by  the  iodide  of  antimony, 
and  you  will  see  that  it  is  quite  insoluble.  Further,  I 
dissolved  india-rubber  in  carbon  tetrachloride  and  then 
passed  chlorine  through  the  solution  which  became  warm 
and  at  the  same  time  gradually  precipitated  the  chlorinated 
compound   as  an  in;, .Table  jelly.     The  I   chlorine 

passed  through  the  tetrachloride  solution  was  then  con- 
ducted through  a  small  quantit}  of  water  in  a  test  tube  to 
find  whether  any  bydrochlori  acid  was  produced.  This 
would  have  been"  indicated  by  a  rise  of  temperature  in  the 
water,  but  the  water  remained  quite  cold  during  the 
experiment,  and  when  the  carbon  tetrachloride  was 
examined  no  indication  of  the  production  of  hydroebl 
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acid   was   noticed    either  by   the   fuming   produced   when 
hydrochloric   acid    is   present   or    by   the   smell.       These 
-   shoiv,    1    think,    that   Weber    was    mistaken  in    his 
rvations    on   the   action    of    solvents   on  the   halo. 
>unds  of  india-rubber. 
Having  proved  to  his  own  satisfaction  that  india-rubber 
combines  with  a  maximum  amount  of  23'8  per  cent,   of 
sulphur  and  "-G'1  per  cent,  of  chlorine,  TVeber  finds   that 
4-iG   per   cent,  of   sulphur  and   471  per  cent,  of  chlorine 
completely  vulcanises  the  whole  mass.     This  he  arrives  at 
by  taking  the  experiments  of  Henrique-,  who  showed   that 
rubber    vulcanised    with    chloride    of    sulphur    so    as    to 
in  it    o   per    cent,   of    sulphur    was    rather    over- 
vulcanised,  whilst  rubber  containing  a  tenth  of  that  quantity 
was  under-vulcanised.     <Mi  such  data  does  he  venture  to 
[•relict  the  molecular  constitution  of  rubber.     He  assumes 
a  rubber  containing  4 -26  per  cent,  of  sulphur  to  be  properly 
vulcanised,  and  he  calculates  it'  2:i-o  per   cent,  represents 
the   molecule  as   Ci0Hl6l  then    4 '26  per   cent,  of   sulphur 
would  represent  a  total  molecular  weight  of  1,3(10,  and  this 
almost    exactly   corresponds    to    ( ',, . . 1 1  :.,,,S.l  L.       It    might, 
however,   with    equally   good    reason    be  taken    as    Fawsitt 
-  it.  that  rubber  vulcanised  by  chloride  of  sulphur  so  as 
intain   0"791  per  cent,  of  sulphur  is  well  and  properly 
vulcanised  and   this  on  the  basis  in   question  would  bring 
the    molecular    weight     up     to    over   8,000,   thus    making 
the    molecule    about    (      ,11      Sj(  1,.       I    am   quite    sure,    as 
YVeber  puts  it,  that  the  molecular  weight   for   india-rubber 
which  he  has  deduced  will  not  be  accepted  without  comment, 
or  even  with  it.     In  short,  I  think  his  ideas  of  india-rubber 
are  altogether  at  variance  with  the  character  of  the  material 
whose  molecular  weight  he  has  been  trying  to  determine. 

Discussion. 

Dr.  Cakl  Otto  Weber  said  in  reply  :  this  paper  of  Mr. 
Thomson  resolves  itself  into  a  criticism  a  tout  prix  of  my 
r,  and  some  of  his  arguments  appear  to  be  based  upon 
an  utter  misconstruction  or  disregard  of  my  words.  His 
remarks  about  isoprene  ascribe  to  me  claims  I  never  raised. 
Wliv  Mr.  Thomson  should  wonder,  in  the  face  of  Gladstone 
and  Hibbert's  paper,  that  I  express  myself  with  some 
reserve  with  regard  to  the  constitution  of  india-rubber  as 
a  polvterpene,  I  am  at  a  loss  to  understand.  After  taking 
mv  remarks  on  Burghardt's  view  of  the  vulcanising  action 
of  chloride  of  sulphur  to  be  an  acceptance  of  them,  he 
eds  to  furnish  proof  of  the  correctness  of  his  analytical 
method  by  quoting  the  results  obtained  by  Winder  in 
testing  it  against  Carius'  nitric  acid  method.  That  results 
satisfactory  a-  those  can  be  obtained  I  do  not  doubt; 
but  I  maintain  that  in  working  Thomson's  method  without 
such  a  check,  the  results  must  always  contain  an  element 
of  considerable  uncertainty,  as  they  are  apt  to  show  most 
unaccountable  variations.  This  is  not  my  experience  alone, 
for  it"  anyone  has  proved  it,  Thomson  has  done  so  himself 
by  his  own  analyses,  in  which  he  finds  only  from  one-half  to 
One-third  the  amount  of  sulphur  observed  by  Dr.  Winder. 
That  commercial  chloride  of  sulphur  sometimes  contains 
small  quantities  (never  exceeding  G  per  cent.)  of  SX'l4  is  no 
explanation  of  the  exceedingly  low  percentages  ci  sulphur 
he  observed,  as.  even  by  preparing  india-rubber  substitutes 
with  pure  Sj(  1,.  his  figures  could  not  be  correct.  Altogether, 
I  insist  that,  in  whatever  manner  prepared,  there  is  not,  nor 
ever  was  there,  an  india-rubber  substitute  in  existence  con- 
taining such  small  amounts  of  sulphur  as  observed  by 
Thomson.  In  india-rubber  vulcanised  by  S_.<  I.,  Thomson 
finds  2*6  i  md  G- 31  percent.  CI,  and  I  maintain 

that  these  figures  are  also  absolutely  impossible  a-  far  as 
the  percentage  of  sulphur  is  concerned.  In  vulcanising 
with  chloride  of  sulphur  a  loss  of  chlorine  might  inder 
certain  circumstances  occur,  but  no  sulphur  can  escape. 
The  loss  or  deficiency  of  sulphur  shown  in  Thom- 
son's analyses  is  simph  due  to  his  method  of  estimat- 
ing it.  For  this  reason  all  the  conclusions  Thomson 
derived  from  his  figures  are  necessarily  erroneous.  The 
severe  manner  in  which  Thomson  criticised  the  formula 
(II  jSjl  1:.  which  I  calculated  for  the  compound  obtained 
on  the  interaction  of  50  grms.  of  india-rubber  and  50  grms. 
of  chloride  of  sulphur,  would  hare  been  justified  if  he  had 


proved  that  by  using  60  grms.  of  chloride  of  sulphur  or 
more,  compounds  of  an  altogether  different  composition  aro 
obtained.  This,  however,  is  not  the  case,  provided  the 
concentrations  given  by  me  are  adhered  to.  Nevertheless, 
I  have  reasons  to  believe  that  even  compounds  C10Hlc(SjCls) 
and  (  ,,,1 1,,'SX'I,),,  corresponding  to  C1(1H„-lir,  and  C,0Hi6Cl«, 
can  and  do  exist,  hut  this  forming  partlv  the  subject  of  m\ 
next  paper,  I  will  not  discuss  this  point  any  further  to-night. 
Thomson  missed  the  only  uudoubted  chance  my  paper 
affords  him  for  correcting  me,  and  this  is  with  regard  to 
the  statement  1  made  that  the  whole  of  the  chlorine  can 
be  eliminated  from  the  compound  C10H,  jSaClj,  by  boiling  it 
with  alcoholic  potash,  which  should  read  potassium  ethylate, 
i.(  .  a  solution  of  metallic  potassium,  not  potash,  in  alcohol. 
Thomson  next  goes  on  to  criticise  the  manner  in  which 
1  arrived  at  the  formula  C^U^  for  india-rubber,  taking, 
however,  not  the  slightest  notice  of  the  important  experi- 
ment with  mixtures  of  l'1„H„S,:CL  and  unvulcanised 
india-rubber.  He  also  overlooks  that  I  distinctly  stated 
the  probability  of  even  that  formula  still  requiring  to  be 
doubled  in  order  to  express  the  true  molecular  weight  of 
india-rubber.  By  passiug  a  current  of  chlorine  through  a 
solution  of  india-rubber,  Thomson  obtained  a  compound 
which  he  found  to  be  insoluble  in  benzene,  and  he 
concludes  from  this  that  my  statement  as  to  the  solubility 
of  india-rubber  chloride  in  benzene  is  incorrect.  His 
compound,  however,  can  no  more  be  described  as  india- 
rubber  (hexa-)  chloride,  than  a  chloride  of  cymene  could' 
be  called  a  terpene  chloride.  Gladstone  and  Hibbert  already 
showed  that  by  passing  a  current  of  chlorine  through  a 
solution  of  india-rubber,  substitution  products  of  the  latter 
are  obtained,  which  indeed  are  insoluble  in  benzene. 
Thomson's  suggestion  that,  according  to  my  statements, 
india-rubber  over-chlorinated  in  the  vulcanisation  proces- 
ought  to  he  rendered  soft  and  pliable  again  by  abstracting 
ih.  excess  of  chlorine, is  due  to  a  similar  misunderstanding*. 
In  abstracting  chlorine  from  an  addition  product  of 
chlorine  and  india-rubber,  we  invariably  deprive  the 
molecule  of  an  equivalent  amount  of  hydrogen,  so  that 
the  eventual  result  is  again  a  compound  as  different 
from  india-rubber  as  cymene  is  from  terpene.  I  certainly 
did  not  say  that  the  object  of  vulcanisation  was  to  render 
the  india-rubber  insoluble  in  benzene,  but  pointed  out 
that  the  solubility  of  die  halogen  addition  products  oi 
india-rubber,  coupled  with  their  general  chemical  insta- 
bility and  their  sensitiveness  against  changes  of  temperature, 
sharply  distinguished  them  from  vulcanised  india-rubber- 
Even  Fawsitt's  vulcanisation  with  iodide  of  antimony  proves 
nothing  to  the  contrary,  and,  from  Thompson  thinking 
that  it  does,  I  must  infer  that  he  has  not  studied  the 
vulcanising  action  of  this  compound,  which  is  most 
interesting,  and  which  I  will  explain  in  my  next  paper  on 
the  subject.  The  chemistry  of  india-rubber  offers  a  vast 
field  of  work  to  chemical  investigators,  whether  from  a 
purely  scientific,  technological,  or  analytical  point  of  view. 


Meeting  held  Friday,  4/A  May  1894. 
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OX  THE  ANALYSIS  OF  IBTDIA.-IHJBBEK 

ARTICLES. 

I1Y    CARL    OTTO    WEBER,    I'll. I'.,    F.I  ,S. 

Within  the  last  two  years  considerable  progress  has  been 
in  the  analysis  of  india-rubber  articles,  chiefly  owing  to 
the  successful  exertions  of  R.  Henriques  (this  Journal, 
ls'.ci,  467)  in  this  direction.  There  are,  however,  still 
a  great  number  of  moot  points  lobe  settled  by  further  in- 
vestigation before  we  shall  have  arrived  at  a  thoroughly 
reliable  and  satisfactorily  workable  method  of  analysis  of 
these  very  complex  compounds  and  mixtures.  Terry,  in  a 
paper  read  before  this  Society  (this  Journal,    1892,970). 
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expresses  an  opinion  that  from  t  lie  fat  t  ni  do  analytical 
methods  for  the  analysis  of  india-rubber  articles  being 
known,  it  should  not  be  inferred  that  they  do  not  exist, 
lint  he  does  nol  tell  us  what  these  methods  consist  in,  and 
I  inuM  confess  to  a  deep-rooted  suspicion  against  secret 
analytical  methods,  However,  1  believe  that  1  possess  a 
knowledge  of  the  method  Terry  was  hinting  at,  and  1  shall 
show  later  on  that  it  was  all  the  better  for  being  kept  secret, 
its  secrecy  being  indeed  its  strongest  j>oint. 

Before  Benriques  published  his  investigations  on  this 
subject,  the  analysis  of  india-rubber  articles  essentially 
consisted  in  the  estimation  of  the  igniton  residue  of  the 
samples,  the  nature  of  the  organic  matter  either  not  being 
considered  at  all.  or  vaguely  supposed  to  represent  india- 
rubber  of  some  kind.  The  determination  of  the  residue 
ignition  of  a  -ample  of  an  india-rubber  article  doi  s 
hard)]  deservethe  name  of  an  analytical  method:  it  is  at 
best  a  rough-and-ready  test.  With  regard  to  the  estimation 
separation  of  the  organic  constituents  of  manufactured 
india-rubber,  it  appears  that  no  serious  attempts  have  ever 
been  made  to  overcome  the  numerous  difficulties  and  solve 
the  many  vexed  questions  involved  in  this  task. 

It  is  well  known  that  the  majority  of  india-rubber  goods 
an-    not    manufactured    from    pure   india  rubber  only,   but 

contain,  besides  mineral  matters,  mor less  considerable 

quantities  of  india-rubber  substitutes  (oil  substitutes), 
recovered  rubber,  various  bituminous  substances,  resins, 
paraffin  wax.  resin  oil,  mineral  oil,  and  sometimes  even  fatty 
oils.  Almost  completely  overlooked  was  the  fact  that  the 
various  brands  of  india-rubber  are  by  no  means  homogeneous 
compounds,  but  represent  mixtures  of  hydrocarbons  of  the 
nature  of  india-rubber  proper  'with  variable  quantities  of 
nous  substances,  which  arc  of  course  also  to  be  found 
it:  the  manufactured  articles.  The  proportions  of  hydro- 
carbon and  resin  xary  greatly  in  different  brands  of 
india-rubber,  but  seem  to  be  fairly  constant  for  the  same 
brand.  The  most  noteworthy  property  of  these  india-rubber 
re-ins,  which  very  likely  are  product-  of  the  oxidation  of 
the  india-rubber  hydrocarbon,  is  the  readiness  with  which 
they  combine  with  large  quantities  of  sulphur.  Indeed, 
several  of  the  inferior  brands  of  india-rubber  are  said  to  be 
unvulcatiisable.  This  is.  however,  not  intrinsically  true,  for 
although  it  may  be  found  that  they  cannot  be  vulcanised 
with  such  quantities  of  sulphur  as  an-  supposed  to  be 
admissible  for  practical  purposes,  this  is  only  on  account 
of  the  resin  taking  hold  of  the  sulphur  before  the  india- 
rubber  has  time  to  combine  with  it.  If  we  free  such  brands 
of  india  rubber  of  their  resin,  vulcanisation  of  the  rubber 
will  no  longer  be  found  impossible. 

( In  the  resinous  constituents  of  india-rubber,  Terry  (this 
Journal,  1889,  218)  read  some  time  ago  a  very  interesting 
paper  giving  the  percentage  of  resinous  matter  contained  in 
various  brands  of  india-rubber.  His  results  were  obtained  by 
extracting  the  finely -cut  india-rubber  in  a  Soxhlet  tube 
with  alcohol.  Having  observed  that  this  method  is  rather 
tedious,  an  excessively  long  time  being  required  for  the 
iction  of  the  resinous  matters,  1  dissolved  the 
dry  samples  of  india-rubber  (50  gnns.i  iu  1,000  cc.  of 
benzene,  filtered  through  silk  gauze,  and  added  100  ce.  of 
the  filtrate  very  slowly  to  200  cc.  of  alcohol.  The  whole 
of  the  india-rubber  was  precipitated  while  the  resil 
remained  in  solution.  The  latter  was  then  filtered,  the 
india-rubber  remaining  on  the  filter,  washed  with  some  hot 
alcohol,  and  subsequently  the  whole  of  the  filtrate  evaporated 
in  a  weighed  flr.sk. 

As  will  be  seen  from  the  table  ia  next  column,  some  of  my 
figures,  especially  those  referring  to  the  better  qualities  of 
india-rubber,  agree  very  well  with  Terry's  results.  Most  of 
my  figures  are,  however,  rather  higher  than  that  author's,  but 
this  may  perhaps  be  due  to  variations  existing  between 
different  samples  of  the  same  brand  of  india-rubber. 

The  melting  points  Terry  observed  for  these  resins  are. 
as  he  suspects  himself,  of  very  little  value  ;  as  a  matter  of 
fact  in  many  eases  the  melting  point  can  scarcely  be 
determined  with  accuracy,  owing  to  these  resins  without 
e\  ep'ion  being  mixtures  of  saponifiable  resiu  aeids  and 
indifferent  resins.  A  thorough  investigation  of  these  resins 
and  their  constituents,  as  well  as  of  the  resin-freed  india- 
rubbers  would   be   most   valuable,  and,  no   doubt,   also   be 


Name  of  India-Rubber. 


i 


Melting  Resin 


Perl 

Pari l  •  a 

Ceara 

Columbian f, 

Hi    ambique '■ 

Rio  Janeiro .V  s 

Madagascar 6'1 

Sierra  Leone 7  1 

Borneo ft 

Assam 9'3 

leira 

African  ball  I lsj 

„    II ■:_  s 

..    flake 41-2 


°c. 

5 

1-8 

-' 

:■! 

S-8 

- 

ft 

5-2 

8-2 

•  • 

;r7 

28 

11*7 

82 

u:i 

48 

13  1 

38 

22-8 

S  1 

26-1 

- 

6S-9 

productive  of  important  technical  results,  although  I  admit 
that  from  the  point  of  view  of  chemical  manipulation  the 
subject  is  certainly  not  very  attractive. 

All  these  resins  being  readily  soluble  in  alcohol  and 
alcoholic  potash,  it  is  evident  that  some  attention  will  have 
to  be  paid  to  them  iu  the  analysis  of  india-rubber  articles. 
All  the  more  so  as  in  certain  cases  it  may  be  possible  to  infer 
the  quality  or  average  quality  of  the  india-rubber  contained 
in  au  article,  from  the  percentage  of  resin  present.  It  must. 
however,  not   be   forgotten   that   resii;  i-  may  lie 

formed  in  manufactured  india-rubber  by  oxidation,  as  shown 
by  Burgbardt  and  Thomson,  and  it  is  doubtful  whether  the-e 
resins  are  any  different  from  those  occurring  in  the  crude 
india-rubber.  For  this  reason  I  contend  that  Burghardt's 
statement  "that  the  amount  of  oxygen  combined  with  the 
caoutchouc  is  an  index  of  the  amount  of  deterioration 
which  it  has  undergone,"  cannot  be  applied  all  round  in- 
discriminately, and  must  lead  to  serious  errors  in  easts 
where  the  rubber  articles  have  been  manufactured  with 
addition  of  natural  resins  and  gums,  between  which  and 
the  india-rubber  re-ins  I  have  not  been  able  to  discover 
any  characteristic  difference. 

It  is  clear  that  tne  separation  of  these  resins  from  the 
insoluble  components  of  india-rubber  articles  offers  very 
little  difficulty,  but  the  same  cannot  be  said  with  regard  to 
the  separation  of  the  india-rubber  from  india-rubber  sub- 
stitutes; and  great  credit  is  due  to  Henriques  for  the  at 
once  exceedingly  simple  and  satisfactory  way  he  devised 
to  attain  this  end.  I  must,  however,  mention  that  a  process 
for  the  same  purpose,  originated,  1  believe,  by  Mr.  Bolas 
was  communicated  to  me  some  two  or  three  years  ago  by 
Mr.  Carter  Bell.  This  process  consists  in  treating  the  fiuely- 
grcundoreut  sample  with  an  ethereal  solution  of  peroxide  of 
hydrogen,  whereby  the  india-rubber  is  oxidised  into  a 
pound  easily  soluble  iu  alcohol,  while  any  india-rubber 
substitute  present  remains  unaffected,  S3  that  the  los- 
extraetion  of  the  oxidised  sample  with  alcohol  represents 
india-rubber.  The  residue  from  this  extraction  is  then 
heated  and  the  india-rubber  substitute  distilled  off,  an; 
mineral  matter  present  remaining  behind.  I  have  spent 
a  great  deal  of  time  in  the  attempt  to  obtain,  by 
application  of  this  method,  the  results  I  was  told  it 
yielded,  but  have  been  utterly  unsuccessful.  Solution- 
peroxide  of  hydrogen  containing  from  olumes  of 
available  oxygen  proved  i  fieieat.  Oxidation, 
indeed,  did  take  place,  but  it  |  roceeued  ex  eedingly  slowiy. 
As  a  matter  of  fact,  I  have  u  it  been  able  to  effect  complete 
oxidation  by  three  weeks'  treatment  with  an  ethereal  solution, 
containing  32  volumes  of  available  >xygen.*  About  19 
per  cent,  of  the   total  india-rubber  present    I  found  to  be 

*  To  eive  an  idea  of   the  ex  -    -      '        -    with  which  the 

oxidation   proceeds,   I   may  say  t'.tat  after  all  this  time  I  I 
still  contained  13  volumes  of  available  oxygen,  wlule  tae  greater 
part  of  the  india-rubber  present  was  still  unoxidised. 
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soluble  in  alcohol  after  this  time.     The  alcoholic  solution 

-t   trace  of  sulphur,  but  the  per- 

linr  in  the  cm  oxidised  part  of  the  sample 

i  higher  than  before  ;  in  fact,  the 
total  quantity  of  sulphur  present  had  remained  exactly  the 
■,.,„,  .  ms  to  show  eithi  r  that  only  the  unvuleanised 

india-rubber  present  is  oxidised,  or  that  at  any  rate  the 
oxidation  is  the  mere  incomplete  the  higher  the  degree  of 
vulcanisation  of  the  india-rubber.  This  observation  revels 
an  important  relatiou  between  the  liability  of  an  india-rubber 
article   to  suffer  and  its   degree  of  vulcanisation, 

but  it  proves  at  the  same  time  that,  for  the  analysis  of 
india-rubber  articles,  particularly  for  the  separation .  of 
india-rubber  from  rubber  substitute,  the  above-mentioned 
method  is  impracticable, 

\  complet*  of  an  india-rubber  article  will  have 

to  contain  the  following  data  :  — 

1.  India-rubber. 

2.  India-rubber  i 

3.  India-rubber  substitutes. 

4.  Free  fatty  oils,  mineral  oils,   resin   oil,  resin,  paraffin 

wax.  and  bituminous  bodies. 

5.  Sulphur  of  vulcanisation. 

6.  Sulphur  and  chlorine  in  substitute. 

7.  Five  sulphur. 

8.  Mineral  matters. 

This  enumeration  i-  of  course  not  meant  to  represent  the 
order  in  which  these  items  should  be  estimated;  this  will 
largely  depend  upon  the  methods  employed  for  the  isolation 
of  the  various  compounds.  In  any  case  the  estimation  of 
the  mineral  matters  [resent  will  for  obvious  reasons  always 
be  the  la-'  The  other  substances  occurring  in 

india-rubber  a:  J  bs  divided  into   two   groups,  one 

of  which  embrace-  all  those  of  the  above-named  compounds 
which  at  temp  iratures  rot  exceeding  100°  C.  are  practically 
insoluble  in  all  organic  solvents,  while  the  second  group 
contains  substances  which  in  most  of  the  usual  organic 
solvents  are  very  easily  soluble.  These  two  groups  there- 
fore comprise  respectively  : — 


A  (insoluble). 


B  (easily  soluble). 


1.  India-rubber. 

2.  India-rubber  substitute. 


(6.)  I  iulia-rubber  resins. 

(7.)  Oils,  resins,  paraffin  was,  ic. 


:(.  Sulphur  of  vulcanisation  and      (S.)  Free  sulphur. 
chlorine  in  combination  with 
rubber. 

,ur  and  chlorine  in  sub- 
stitute. 

5.  Mineral  matters. 


Besides    these    analytical    data,    some    of    the    physical 
properties  of  the   samples  may  be   found  of  importance  in 
judging    their   quality.     Such    properties   are   the    specific 
-iv.   tensile  strength,  dry  heat  test  at  270°  F.  for  one 
hour,  and     I  test  at    320     F.    for  three  hours.      I 

do  not  prop  ter  upon  a  discussion  of  these  physical 

ests,  but  I  "  lj  sa;  that  they  are  undoubtedly  of  very  high 
practical   •  one   to  determine   within  a  few 

hours  whel  n  sample  comeaup  to  a  certain  standard 

or  not.  On  the  other  hand,  however,  I  may  just  observe 
that  the  results  of  these  testB,  while  giving  a  fair  idea  of 
what  we  may  call  the  efficiencj  ol  an  india-rubber  sample, 
ojve   onh  ''■  and    deceptive  notion  of  its  intrinsic 

quality.  For  this  reai  in  1  hold  that  these  physical  tests 
shenld  be  supplement!  i  bj  an  analysis,  which  for  ordinary 
purposes   n  Bicient  if  giving  the  percentages  present 

of  india-rubber,  organic  bodies  other  than  india-rubber,  and 
nineral  matter.  I  shall  show  further  on  that  such  an 
analysis  can  comfortablj  be  made  in  about  half  a  day. 

Bavin  d  tl  nstituents   of  india-rubber 

articles  in  two  groups,  according  to  their  solubility  in  org 
solvents,  it    is  "a  matter  of  course    that  we   shall 
analysis  by  separating^ a  sample  to  be  examined  into  ' 
two  groups.     Although  a   number  of  experiments  on  the 
ibilitj    or  insolubility  of  india-rubber,  rubber  substitute, 
and  the  substances  mentioned  above  in  the  15  group  have 
been  published,  I  thought  it  advisable  to  submit  tha'  question 


to  a  systematic  re-examination;  as  I  believe  some  of  the 
statements  made  in  regard  to  this  subject  to  be  either 
idiflg  or  obviously  incorrect. 
All  india-rubber  resins  are  soluble  in  ethyl  alcohol,  methyl 
alcohol,  acetone,  ether,  chloroform,  benzene,  and  bisulphide 
of  carbon.  The  three  last-named  solvents  will  also  dissolve 
uuvulcanised  india-rubber,  which  not  unfrequently  occurs 
in  india-rubber  articles,  and  for  this  reason  they  cannot  be 
considered  suitable  for  the  intended  separation.  Ethyl 
ether  can  scarcely  be  called  a  solvent  for  india-rubber, 
although  it  seems  to  a  slight  extent  capable  of  dissolving 
the  non-resinous  constituents  of  some  of  the  inferior  qualities 
of  india-rubber.  It  may  therefore  be  advisable  to  reject 
even  ether  as  a  solvent  for  our  purpose.  Mixtures  of  alcohol 
and  ether,  in  which  the  volume  of  the  latter  does  not  exceed 
twice  the  volume  of  the  alcohol,  are  quite  incapable  to 
dissolve  any  india-rubber,  but  this  mixture  has  the  drawback 
of  not  being  suitable  for  extraction  in  a  Soxhlet  tube, 
owing  to  its  boiling  point  not  being  constant.  A  mixture 
of  benzene  and  methyl  alcohol  (1  :  2),  which  I  recommended 
some  time  ago  for  the  extraction  of  oily  and  resinous 
substances  from  india-rubber,  answers  very  well,  and  has 
the  great  advantage  of  a  constant  boiling  point  (56°  (_'.). 
I  have,  however,  abandoned  the  use  of  this  solvent  in  favour 
of  acetone,  which  is  an  excellent  solvent  for  all  the  substances 
here  in  question,  but  has  not  the  slightest  action  upon  india- 
rubber  and  vulcanised  oils.  Acetone  has  the  further  advan- 
tage, which  will  often  be  found  very  useful  in  the  analysis  of 
oily  and  resinous  matters,  to  be  rniseible  in  all  proportions 
with  water,  as  also  with  all  of  the  usual  organic  solvents. 
But  whichever  of  these  solvents  be  employed  for  the  separa- 
tion of  the  constituents  of  an  india-rubber  sample  in  the 
two  above-mentioned  groups,  it  is  most  important  to  have 
the  sample  in  the  finest  possible  state  of  sub-division. 
Cutting  the  sample  is  a  very  wearisome  and  never  particu- 
larly satisfactory  process,  and  I  prefer  to  pass  it  several 
times  between  steel  rollers  revolving  in  contact.  The 
sample  is  thereby  reduced  into  a  mass  of  exceedingly  fine 
and  easily  permeable  flakes. 

The  behaviour  of  rubber  substitutes  against  solvents  was 
examined  by  Holde  (this  Journal,  1893,  469),  who  found  a 
sample,  prepared  by  heating  on  the  water-bath  a  mixture  of 
4  trans,  of  linseed  oil  with  4  grms.  of  chloride   of  sulphur 
and  4  cc.  of  carbon  bisulphide,  to  be  quite  insoluble  in  ether. 
Unfortunately  the  idea  does  not  appear  to  have  struck  that 
author,  that  the  rubber  substitute  produced  in  this  extra- 
ordinary   manner  might   possibly    be    different    from    the 
commercial  article.      The  fact  that  there  exists  the  greatest 
possible   difference  between  the   two,  renders  his  elaborate 
series  of  experiments  with  this  compound  quite  valueless, 
and  his  conclusions  based  upon  them  more  or  less  erroneous. 
I   have  analysed  upwards  of  400  samples  of  india-rubber 
substitute  and  never  observed  less  than  6  per  cent,  of  ethereal 
extract,  hut  often  as  much  as  11  per  cent.     Holde  further 
proposes  to  estimate   fatty   oils  contained  in  manufactured 
rubber    by   extracting    1    grm.    of  the   finely-cut    sample 
with   60  cc.  of  ether-alcohol  (2  :  1)  upon  a  filter,  evaporating 
the  filtrate,  and  drying  and  weighing  the  residue.     Of  the 
percentage  of  extract  thus  obtained  he  deducts,  by  way  of 
a  correction,  5  per  cent.,  having  observed  that  a  number  of 
india-rubber  articles,  which    he  merely  supposes  to  be  pure, 
live  5  per  cent,  of  ether  extract.     The  correctness  of  this 
method  he  attempts  to  demonstrate  by  impregnating  rubber 
filings  with  weighed  quantities  of  colza  or  cotton-seed  oil, 
subsequently  extracting  them  in  the  abo\  e-mentioned  manner. 
<  if  course  he  obtains  thus  tolerably  concordant  results,  but  it 
does  aol  occur  to  him  that  extracting  the  total  quantity  of  oil 
added  to  filings  of  vulcanised  india-rubber  from  the  latter  is 
one  thing,  and  extracting  the  oil  added  to  india-rubber  during 
the  process  of  manufacture  another.     Any  fatty  oils  entering 
into  the  rubber  mixture  before  vulcanisation  are  bound  to 
undergo  an  alteration/in  part  at  least,  during  vulcanisation  ; 
in  fact,  they  are  more  or  less  converted  into  substances  of  the 
nature  of  a  rubber  substitute,  which  is  no  longer  soluble  in 
ether.     Very  questionable   also   is   the  admissibility  of  the 
above-mentioned   correction   of  5   per   cent,  which   Holde 
applies  to  his  gross  results.     Technically  pure  Para  rubber 
contains  from  0'5  to  2  per  cent,  of  resin.     If  this  rubber  is 
vulcanised  by  the  cold  process  the  extract  it  yields  is  not  in 
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H  of  the  quantit-  of  mho  originally  i . r . - -. - 1 1 1  (  nut  taking 
into  account  an-  free  BiUpbur   which   may  be  contained  in 
•i),  provided  the  boiling   poinl  of  any  soli 

ou  the  other  hand,  the 

er  be  vtiloanim  .1  by  tlit  hol  process  il   ma-  yield  from 

if  extract  according  t>>  the  tim  ■  and  tenipera- 

vulcanisation,  both  of  which  depend  upon 

the  :  of  sulphur  used  and  also  upon  the  presence 

luii  carriers  in  the  mixture. 

Idition  "t  fatty  oils  to  india-rubber  mixtures  is  very 

I       ;  .  ..    .,-.!, iii,.  mineral  or  resin  oils  being  used 


instead,     rhe   estimation   of  thi  ■  1 1 1  f i  ;i  1  ►  1  «_■   oili 

im    indi  i  rubber  artii  li  little 

difficulties,  but  a  singli  ol  the  sample  with  ether- 

alcohol  is  utterly  insufficient  to 

In  man]  i 
advit  the  extraction   i  i  order  to 

completely  exhaust  the  samples,     I  wily 

done  in  a  Snxbh  u  I   stated 

use  acetone  as  the  solvent.     These  points  are  weil  illustrated 
by  the  foil  xperiments  :  — 


Isl 


2nd. 


3rd. 


uli. 


5th. 


10th. 


1*82 

8-18 

IVr  1 
8'9I 

1 J "  22 

15-nl 

10-82 

-.11-71 

Ml     M  umbique  rubber  ■*'']..  mham  sed]  containing  :i  per 

2' Hi 

271 

S-01 

8-01 

1\.     Hi                               Sjd,  Tiilniiisod)   coutoininK  10*8 
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!'•:« 
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i"  ra 

10-80 
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i  -hi. 
j 

V2I 

6-11 

7-19 

7.-0* 

7-67 

mbstitute.V 

■i-  a 

i-  a 

21-00 

.'111 

21    M 

.  l'1                             ■) 

VII.  1                                                                                  

at.  Mozambique ) 

c-ii 

7-:  ii 

7-:hi 

i'u2 

ir  i"l i 

niL<                                        [-vulcanised  with  6  per  cent.  S 
(.ST.  percent.  Mangabeira..  ' 

lut.i 

W96 

U'M 

11-13 

percent,  minora!  oil...") 
(.90  per  cent.  Hozainbiq 

vrts 

11-38 

U-08 

11-60 

12-82 

1  oil "I 

vulcanised  with  t;  per  cent.  S 
Mangabeira..  1 

u-oe 

17 -J") 

arai 

27 'M 

-i-  a 

1                                                            1 

\.                                                     Hi' vulcanised       with 

■"'1                                                                -  ;    i  cent.S. 
r  I'.nt.  African  ball  contain-  ! 

t.    mr  18'5  per  cent,  otresui.             J 

is  oa 

j  ;-.., 

30-08 

Witt 

Wffl 

Ml      1                     h.  beat  quality   (Messrs.   D.  Moseley  and 
Manchester). 

4-22 

*-92 

532 

.5-97 

B.-58 

•><;* 

figures  unquestionably  prove  the  insufficiency  of 

Hold)  •  ntioned  method  of  extraction  ;  further,  the 

j  complete  extraction  by  adopting  the 

metu  "»l   lastly,  the  impossibility  of 

by  extraction  the  amount  of  fatty  oils  added  to 

india-rubber  during  the  process  of  manufacture. 

The  estimation  of  the  constituents  of  the  extracts  will 
have  to  be  carried  out  essentially  by  the  well-known 
meth  irating  fatty  oils  from  mineral  oils  and  resins. 

I  must,  however,  point  out  that  the  results  of  this  separation 
will  not  admit  of  any  definite  interpretation  respecting  the 
nature   of  the   india-rubber    contained    in    the   sample,    or 
■  iing  the  quantity  of  fatty  oils  or  resin  employed  in  the 
manufacture    of    the    article.      The   reasons    for    this    are 
obvious.     There  exists   no  fundamental  diffcre  ce  between 
the  resins  contained  in  india-rubber  and  the  other  natural 
resins,  both  being  genetically  closely  related  to  the  terpenes 
Ivternenes.     For   this   reason"  the   smell   of  burning 
.  rubber   resin   is   also   identical  with  that   of  the  other 
I  he   estimation   of   any   fatty    oils    added   during 
manufacture  is   absolutely  impossible,  if  at   the  same  time 
india-rubber   substitutes   have  been   employed.     Even    the 
-iinoiint  of  added  unsaponifiable  matter-  can  only  approxi- 
mately be  estimated,  owing  to  the  fact  that  t'ae  india-rubber 
resins  as   well  as  the  other  natural  re>ius  are  mixtures  of 
saponifiable  and  unsaponifiable  substances  in  variable  pro- 
portions.    The  estimation  of  the  free  and  combined  sulphur 
>u  tl-  ts  offers,  however,  little  difficulty,  but  in  all 

Cases    where   the  estimation   of  the   free   sulphur  offers  no 


interest,  I  prefer  to  estimate  simply  the  total  sulphur  in  the 
extract,  as  this  figure  i-  sometimes  wanted  for  the  estima- 
tion of  the  sulphur  of  vulcanisation,  which  in  my  opinion 
is  one  of  the  most  important  data  of  a  complete  analysis  of 
an  india-rubber  article.  If,  however,  the  separation  of  the 
constituents  of  the  acetone,  is  in  most  cases  a  matter  of 
subordinate  interest,  the  total  extract  nevertheless  is  a  very 
useful  figure,  as  its  amount  may  safely  be  taken  to  be 
inversely  proportionate  to  the  quality  of  the  total  organic 
constituents  of  an  india-rubber  sample. 

Lately  a  controversy  on  a  point  of  some  importance  with 
regard  to  this  extraction  question  has  arisen  between 
Henriques  and  myself.  I  stated  in  a  former  paper  ( Zeit-chr. 
f.  angew.  Chem.  i*.':'  [21],  22;  sec  abstract  this  Journal. 
1894,  33)  that  a  mixture  of  one  vol.  of  benzene  and  two 
vols,  of  methyl  alcohol  had  no  solvent  action  whatever  npon 
india-rubber  "or  vulcanised  india-rubber.  This  statement 
Henriques  opposes  on  the  strength  of  an  experiment  with  a 
-ample  of  vulcanised  Para  rubber,  from  which,  by  meal 
that  solvent,  he  extracted  2  41  per  cent,  of  substance  other 
than  sulphur.  I  have  not  the  least  doubt  regarding  the 
correctness  of  Henri-,  but  what  I  certainly  do.iht 

is  that  these  2-  tl  percent,  he  extracted,  consist  ot  either 
india-rnhber  or  vulcanised  india  rubber.  Part  of  I 
is  certain  to  consist  of  india-rubber  resin.  lae  remainder 
is  a  compound  of  a  resinous  nature  and  containing  sulphur 
Even  when  tiding  india-rubber  freed  from  every  trace  of 
india-rubber  resin,  hot  vulcanisation  with  sulphur  ah*  - 
re,ult-  in  the  formation  of  a  certain  quantity  of  this  "  resin 

Dl 
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of  vulcanisation"  as  we  may  term  it.  If  the  vulcanisation 
be  well  conducted  the  quantity  of  tliis  resin  formed 
appears  to  be  very  small,  seldom  exceeding  one  per  cent. 
liut  whenever  vulcanisation  is  effected  at  too  high  a  tem- 
perature, or  if  the  treatment,  at  what  might  otherwise  be 
a  suitable  temperature,  has  been  too  prolonged,  corre- 
spondingly large  quantities  of  this  resin  are  formed. 

The  most  important  part  of  the  analysis  of  an  india- 
rubber  article,  no  doubt,  is  the  estimation  of  the  substances 
above  enumerated  in  group  A.  The  merit  to  have  shown  a 
thoroughly  satisfactory  ivaj  at  least  to  separate  india-rubber 
from  india-rubber  substitute.  is  entirely  due  to  Henriuues. 
His  method,  which  consists  in  the  treatment  of  the  sample 
with  alcoholic  caustic  potash  or  soda  (this  Journal,  1893, 
467),  requires  no  further  comment.  With  regard  to  the 
quantity  of  substitute  found  by  this  method,  it  is  evident 
that  it  stands  in  inverse  ratio  to  the  commercial  value  .  ■!' 
the  sample,  but  to  ascribe  to  india-rubber  substitutes,  as  has 
been  done  lately  iChem.  Zeit.  1394,  310,  329;  Lobry  de 
Brnyn  and  van  lieent),  a  general  deleterious  influence  upon 
tire  stability  of  iudia-rubber  goods  is  certainly  not  warranted 
by  facts.  The  fact  that  improperly  prepared  india  rubber 
substitute^  are  sometimes  tbe  cause  of  the  premature  and 
spontaneous  decomposition,  can  scarcely  be  considered  a 
valid  reason  for  the  wholesale  condemnation  of  all  india- 
rubber  substitutes.  In  numerous  cases  the  manufacture  of 
an  india-rubber  article  from  pure  india-rubber  would 
amount  to  a  waste  of  material,  which  the  consumer  would 
be  loth  to  pay  for.  Of  course  the  cost  price  of  an  article 
can  be  reduced  by  addition  of  mineral  matters  to  the  india- 
rubber,  as  "ell  as  by  addition  of  substitute,  but  it  'would  be 
a  great  mistake  to  presume  that,  generally  speaking, 
mineral  substances  can  replace  the  india-rubber  substitute 
in  india-rubber  articles.  Such  an  indiscriminate  substitution 
would  lead  to  considerable  modifications  of  the  physical 
properties,  especially  of  tbe  tensile  strength  (co-efficient  of 
elasticity)  and  of  the  resistance  against  disintegration  by- 
friction  of  the  india-rubber  articles,  so  as  to  render  them  in 
some  cases  quite  unfit  for  technical  uses.  I  am  speaking 
from  experience  in  saying  that  the  use  of  properly  prepared 
india-rubber  substitutes  does  not  involve  any  danger  what- 
ever as  regards  the  stability  and  serviceability  of  india- 
rubber  articles,  and  the  prohibition  of  their  use  would  be 
about  as  reasonable  as  the  prohibition  of  wood  pulp  or 
esparto  in  the  manufacture  of  low  and  medium  ciass 
papers. 

If  a  sample  of  an  india-rubber  article  does  not  contain 
any  mineral  matter  the  analysis  would  be  practically  con- 
cluded alter  the  above-mentioned  extraction  of  the  india- 
rubber  substitute  by  means  of  alcoholic  caustic  potash, 
according  to  Henriques'  method.  The  part  of  the  sample 
remaining  undissolved  in  this  treatment  would  then  simply 
represent  pure  vulcanised  or  partly  vulcanised  india- 
rubber.  But  in  many  cases  an  india-rubber  sample  may 
contain  small  quantities  of  inorganic  colouring  matters,  the 
presence  of  which  it  is  sometimes  difficult  to  discover 
merely  bj  the  look  of  the  sample.  For  this  reason  I  con- 
sider it  advisable  always  to  dissolve  this  residual  india- 
rubber,  when  the  presence  of  the  least  quantity  of  mineral 
matter  will  readily  lie  detected.  For  the  solution  of  the 
india  rubber,  vulcanised  and   unvulcanised,  Henriques  pro 

lo  boil  the  residue  remaining  after  the  extraction  of 
the  rubber  substitute,  with  that  fraction  of  petroleum  boiling 
from  140°  to  250  •  .  This  part  of  Henriques' method  I 
consider  very  defective,  as  according  to  my  experience, 
strongly  vulcanised  india-rubber  will  never  dissolve  in  this 
solvent.  Even  in  eases  where  complete  solution  is  eventually 
obtained  the  time  required  is  often  excessively  long.  I 
have  never  been  able  to  dissolve  any  sample  in  less  than 
10  hours.  The  solutions  obtained,  as  against  solutions 
effected  by  heating  with  boiling  oil  of  turpentine,  possess  the 
advantage  Dot  to  resinify  on  the  filter,  hut  their  fil. ration 
is  generally  a  very  tedious  and  difficult  operation.  Evolu- 
tion of  sulphuretted  hydrogen  does  not  occur  in  this  solution 
process,  provided  all  five  sulphur  has  been  previously 
extracted,  which  is  always  the  case  if  the  first  extraction 
is  executed  with  acetone  in  the  manner  described  above. 
The  complete  extraction  of  all  free  sulphur  is  of  course  of 
the  greatest  importance  if  it  should  be  desired  to  estimate 


the  sulphur  of  vulcanisation  in  tbe  india-rubber,  a  figure  to 
which  I  attach  great  importance. 

Tbe  unsatisfactory  nature  of  Henriques"  solvent  for  india- 
rubber  induced  me  to  examine  more  particularly  this  point 
of  the  analysis  of  india-rubber.  Very  obvious  is  the 
assumption  that  the  employment  of  solvents  possessing, 
a  higher  bailing  point  might  lead  to  more  satisfactory 
results.  This,  however,  was  found  not  to  be  the  case,, 
neither  vaseline  nor  paraffin  showing  themselves  anv 
superior  to  petroleum  as  nsed  by  Henriques.  Indeed  1 
invariably  observed  the  appearance  of  black,  charred-looking 
masses,  as  soon  as  the  temperature  of  the  solvent  exceeded* 
2.30°  C.  This  observation  is  perhaps  not  very  surprising  if 
we  remember  that  petroleum  hydrocarbons  of  the  paraffin 
and  olefin  series  are  rather  poor  solvents  even  for  unvul- 
canised india-rubber,  forming  with  it  solutions  which  are 
peculiarly  devoid  of  the  quality  known  as  "body."  By 
considerably  diluting  these  solutions  liquids  are  obtained 
which  cannot  be  filtered  through  paper,  the  filtrate  simply 
consisting  of  a  solution  of  the  india-rubber  resin.  I  believe 
indeed  that  these  so-called  solutions  of  india-rubber  in> 
petroleum  hydrocarbons  are  merely  liquid  jellies.  This 
makes  it  perfectly  clear  that  the  solution  of  vulcauised  india- 
rubber  in  this  solveut  is  not  to  be  thought  of.  If,  there- 
fore, by  the  application  of  Henriques'  method  a  solution  is 
obtained,  it  must  evidently  be  a  solution  of  the  products 
of  the  decomposition  of  india-rubber  at  the  temperature  of 
the  boiling  solvent.  The  decomposition  of  uuvulcanised- 
india-rubber  begins  already  at  ltiO°  C.,  that  of  vulcanised 
india-rubber  between  from  190°  to  220°  C,  according  to- 
the  degree  of  vulcanisation.  The  products  of  this  decom- 
position are  terpenes  or  polyterpenes,  which  are  very  subject 
to  further  polymerisation,  thus  forming  black  resinous 
substances,  which,  however,  are  exceedingly  difficultly 
soluble  in  petroleum  hydrocarhons.  These  polymerisation 
products  will  be  produced  in  increasing  quantities  the  higher 
the  temperature  at  which  decomposition  begins,  or,  iu  other 
words,  the  higher  the  degree  of  vulcanisation  of  the  india- 
rubber.  What  we  require  therefore  is  a  solveut  which  will 
easily  dissolve  unvulcanised  india  rubber  as  well  as  the 
decomposition  products  and  their  polymers  of  vulcanised 
india-rubber.  The  boiling  point  of  the  solvent  should  be 
high  enough  to  induce  the  decomposition  even  of  strongly 
vulcanised  india-rubber,  accordingly  it  should  be  above  200= 
C,  but  not  exceed -lo  C.  ( tf  the  easily  accessible  and  cheap 
solvents  nitrobenzene  answers  all  these  requirements,  it  being- 
an  excellent  solvent  for  india  rubber,  while  its  boiiing  point 
(208°  C.)  could  not  be  more  suitable.  The  behaviour  of 
this  solvent  against  vulcanised  india-rubber  is  most  sur- 
prising. Iu  the  cold,  quicker  on  heating  the  vulcanised 
india-rubber  immersed  into  this  solvent  swells  considerably  r 
without  solution  taking  place.  On  prolonged  heating  the. 
india-rubber  becomes  transparent,  and  as  soon  as  the  boiling 
point  of  the  solvent  is  reached  solution  ensues  within  a  few 
seconds.  Any  mineral  matter  present  quickly  settles  out, 
the  supernatant  solution  being  perfectly  clear  and  only 
slightly  darker  in  colour.  Henriques'  boiling  petroleum, 
has  no  action  upon  india  rubber  substitute,  while  the  boiliDg 
nitrobenzene  dissolves  these  compounds  as  readily  and 
completely  as  it  dissolves  vulcanised  rubber,  so  that  tt .is 
solvent  not  only  places  at  our  disposal  an  efficient  means 
for  tbe  estimation  of  the  india-rubber,  and,  as  I  shall  show 
later  on,  of  the  sulphur  of  vulcanisation,  but  at  the  same- 
time  also  for  the  ready  estimation  of  the  quantity,  and,  what 
is  quite  as  important,  of  the  nature  of  the  mineral  matters 
present.  Only  the  presence  of  red  lead  escapes  direct  de- 
tection in  this  process,  it  being  very  quickly  reduced  to 
oxide  of  lead  by  the  boiling  solution.  If,  therefore,  the 
presence  of  red  lead  is  suspected  in  a  sample,  a  special  test 
has  to  be  used  for  its  detection.  Fur  this  purpose  I  im- 
pregnate a  few  grammes  of  the  well-ground  sample  with  a 
saturated  solution  of  anydrous  aluminium  chloride  in  pure 
ether  and  subsequently  heat  for  two  hours  in  an  air  bath  at 
120  t '.  In  the  presence  of  small  quantities  only  of  red 
lead  the  sample  becomes  very  hard  and  brittle,  while  in  the 
presence  of  larger  quantities  the  sample  is  converted  into  a 
gritty  dust  and  frequently  exhibits  a  strong  smell  of  chlorine. 
Addition  of  red  lead  to  india-rubber  mixings  is,  however,  a 
thing    very    uncommon    at   present,   most   manufacturers 
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knowing   lull    well    the  inevitable   fatal  influence 
compound  upon  india  i  ibber. 

h,  i  i;  this  Depuration  of  the  india-rubber  from 

the  mineral  matters,  3  grins  of  the  lemple,  after  • 
with  acetone  and  subsequently  with  alcholic  potash,  arc 
in  :i  Husk  together  with  aboul  150  co.  of  oitro- 
;  his  d.i-k  i-  attachi  'I  to  a  vertical  glass  tube, 
which  serves  as  a  reflux  condenser.  Solution  of  the  india- 
rubber  ensues  within  a  few  minutes  after  the  boilii 
o|  t>u-  liquid  I      b  i     been   reached.     In  order,  how- 

i  make  quite  sure  of  th< mplcteness  ol  the  solution, 

tinue  the  !>•  .il i n^r  for  abonl  half  au  hour.    This   has 
.,!—«►  the  advantage  of  rendering  the  Bolution  much  easi<  t  to 
filtrate,  from  which  fact  we  may  infer  that  on  boiling  the 
i.     of    the    india-rubber    gradually   breaks  up   into 
smaller  molecules  ol  easier  soluble  substances.    What  these 
are  1  do  not  know,  but  1  intend  to  follow  up  tlii-   n 
bj  .i  special  research.    The  solution  obtained  as  d< 
tuallv   filtrated,  the  flask  and  Biter  rosidu 
trashed  with  worm  nitrobenzene.     The  weight  of  the  dis- 

india-rubber  including  tho  sulphur  of  vulcan 
is  than  found   bj    weighing  the  dry    residue  <mi   the  filter, 
ding  ol  mineral  matter  only. 
In  mosl  cases  the  figures  obtained  by  means  of  this  pro- 
present  the  quantities  of  vulcanised  india-rubber  and 
matter    actually   present      There   ;iiv,    ho 
certain  admixtures  employed  in  the  manufacture  of  india- 
rhich  may  considerably  detract   from  the 
value  i'f  these  analytical  figures.    This  is  especially  the  case 
when  the  samples  c  intain  so-called  "  recovered  rubber"  or 
"  devulcanised  rubber,"  ber  articles  which,  either 

by  treatment  with  certain  oils,  or  simply  by  grinding,  have 
been  brought  in  euch  a  form  and  state  as  to  be  again  suit- 
r  incorporation  into  fresh  rubber  mixings.  The 
proportion  in  which  fresh  ruhber  and  such  recovered  rubber 
has  been  employed  in  the  production  of  a  new  article  can- 
detected  by  our  present  analytical  methods,  ami  this 
is.  no  doubt,  a  great  defect,  as  the  use  of  this  recovered 
rubber,  which,  in  many  cases,  merely  consist-  of  ground-up 
old  rubber  articles,  is  very  much  on  the  increase. 

Peculiar  difficulties  arise  if  an  india-rubber  article  con- 
tains starchy  matters,  an  addition  not  (infrequently  pra-  tised. 
In  the  |  sation  the  starch  does  not   seem  to 

-un\r  any  alteration,  which  is  not  very  surprising,  consider- 
ing the  temperature  at   which  the  vulcanisation  process  is 
carried    out.     The   presence   of  starch  can,  therefore,    be 
i  qualitatively  by  means  of  means  of  the  iodine  test. 
provided  the  article-  !>e  light  in  colour.     In  darkly -coloured 
articles    the    reaction    is    generally   very   doubtful.     The 
quantitative  estimation  of  this  starch  offers  no  difficulty,  and 
ted   without   any    alteration    in    the    course    of 
analysis  a.s  above  mentioned.     Several  experiments  showed 
linarj  air-dry  starch,  containing  about    18    per  cent. 
of    water,  is   not     destroyed    by    boiling    in    nitrobenzene. 


'■■'■  containing    18  "2  per  cent,  ol   water, 

were  boili  d  for  one  hour  with  100  cc,  of  nilri  No 

discoloration  was   observable.     The  contents  of  i]„.   fl 
were    sul   cquentlj  filtered,  flask   and   filter  being  washed 
with  ether:  the  filter  residue  was  {  dried  at  110  i  ., 

■  Inch    with    thl 

is  2   I    i    cent,  of  water  contained    in  thi    nir-di 

would    n unl    to    1  Thus   wi    Bee   thai   this 

treatment  with  a   ■  ■.  although  subje  -  irch 

to  the  very  high  temperature  of  208    >    ,  i  .  .-  •   no   loss   in 

i  examination  of 
the  starch  thus  I   it   was,  however,  found  that   an 

alteration  had  taken   place,  resulting  [version  of 

the  starch  into  soluble  starch  and  very  little  dextrin.  We 
are,  therefore,  in  :i  position  to  estimate  verj  accurately  any 
starch  contained  in  an  india-rubber  article,  by  dissolving 
the  s.  I,  in  the  manner  before  described,  from  ex- 

tractive umttcr  and  india-rubber  substitute,  in  boiling 
nitrobenzene.       I  li,   together    with   onj    inorganic 

substances  present,  subsequently  remains  on  the  filter. 
The  separation  of  starch  and  mineral  matter  is  effected 
simply  bj  treatment  of  the  filter  residue  with  boiling  water, 
the  starch  being  estimated  bj  evaporating  the  filtrate,  dry- 
ing the  residue  ;it  111)  C, and  weighing.  The  quantity  of 
starch  thus  found  is,  of  course,  not  the  actual  quantity  of 
commercial  starch  added  to  the  rubber  mixing.  This 
quantity    is    obtained    by   increasing    the    figure   by   tLc 

ui nit    of  moisture  contained  in  commercial  starch,  and 

which,  as  !  stated  before,  amounts  to  about  LG 

Some  further  difficulty  arises  if  the  sample  under  exami- 
nation contain-  asphaltum,  the  presence  of  which  is 
frequently  indicated  by  a  high  percentage  of  total  sulphur, 
owing  to  the  asphaltum  often  being  employed  in  the  form 
of  a  sulphinated  product,  rout. lining  as  much  as  20  or  22 
per  cent,  of  sulphur.  Henriques  suggested  to  estimate  it  by 
treating  the  sample,  which  of  course  must  lie  free  from 
extractive  matters  and  substitutes,  with  cold  nitrobenzene, 
in  which  the  asphaltum  is  readily  soluble.  This  process 
auswers  very  well.  If,  however,  instead  of  the  natural 
asphaltum,  artificial  asphaltum,  prepared  from  gas-tar  and 
pitch,  has  been  employed,  the  results  obtained  by  this 
method  are  somewhat  too  low,  owing  to  the  considerable 
quantities  of  finely-divided  carbonaceous  matter  contained 
in  the  artificial  product.  This  carbonaceous  matter  is  of 
course  met  with  lat«r  on,  together  with  the  mineral 
matters. 

I  have  prepared  some  samples  on  a  large  scale,  in  order 
to  test  the  accuracy  which  can  be  attained  in  the  analys  - 
of  india-rubber  goods  containing  the  above-mentioned 
components.  The  india-rubber  used  for  this  purpose  was 
\  --am,  containing  113  percent,  of  resin.  I  preferred  to 
experiment  with  such  a  medium  quality,  which  -hows  much 
better  than  the  high-class  rubbers  the  influence  of  the 
india-rubber  resins  upon  the  analytical  data  obtained  :  — 


1 

Found. 

II. 

III 

IV. 

Mixed. 

Found. 

Mixed. 

Found. 

Found. 

Assam  (with  113  per  cent. ...  i  - 

55 

15 

10 
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White  lead 

Barium  sulphate 
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Antimony  sulphide 
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Sulphur  (added )  
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The-,  iw  that  the  quantity  of  resin  extracted  is, 

with  'u-  rather  higher  than  corresponds  to  the 

proportion  ol  lined  in  india-rubber.     The  reason 

of  this,  at  1  poibted  out  before,  is  to  he  found  in  the  forma- 
tion of  resinous  matters  from  the  india-rubber  during 
vulcanisation,  and  1  may  mention  that  the  quantities  of  such 
resins  formed  ate  smaller  if  vulcanisation  is  effected  in  the 
presence  of  energetic  sulphur  carriers,  such  as  antimony  sul- 
phide. White  lead  seems  to  suffer  partial  decomposition  into 
lead  oxide  and  carbouic  acid,  which  accounts  for  the  too  high 
figure  for  lead  oxide  and  the  too  low  figure  for  white  lead 
obtained  above.  The  fact  that  in  the  second  of  the  above 
samples  the  percentage  of  both  vermilion  and  antimony 
sulphide  are  slightly  too  high  is  probably  due  to  the  original 
mixture  net  being  perfectly  homogeneous.  The  figure  for 
starch  refers  to  the  substance  dried  at  110°  C. ;  adding  to  it 
the  proportionate  amount  of  water  contained  in'air-dry  farina, 
the  result  is  seen  to  be  most  satisfactory.  The  sulphur  was 
obtained  by  estimating  the  total  sulphur  and  deducting  from 
this  the  amount  of  sulphur  contained  in  the  india-rubber 
substitute. 

Lately  Henriques  suggested  estimating  th  free  carbon 
t  lampblack)  in  india-rubber  articles,  containing,  hes 
india-rubber  oils,  rubber  substitute  and  asphaltum  ouly,  by 
first  separating  from  the  rubber  all  these  soluble  constituents 
by  the  processes  above  referred  to,  and  determining  by  com- 
bustion, the  proportion  of  carbon  and  hydrogen  contained  in 
the  remaining  india-rubber.  Tin*  suggestion  is  based  upon 
the  fact  that  all  reliable  analyses  of  india-rubber  show  the 
relation  of  C  :  H=10  :  16.  Any  lampblack  mixed  with 
the  india-rubber  will  of  course  lead  to  a  higher  figure  for 
carbon,  the  percentage  of  which  could  then  be  arrived  at  by 
simple  calculation.  This  suggestion  may  be  workable,  but 
I  certainly  prefer  to  estimate  the  free  carbon  by  dissolving 
the  india-rubber  in  nitrobenzene,  filtering  the  solution 
through  a  weighed  filter,  washing  with  ether,  and  drying. 

The  above-described  methods  enable  us  to  make  a 
complete  analysis  of  practically  any  india  rubber  article 
with  regard  to  the  percentage  of  india-rubber,  and  of  all  the 
admixtures,  other  than  sulphur,  usually  emp'oyed  in  the 
manufacture  of  these  goods.  The  following  is  a  short 
recapitulation  of  the  various  stages  of  the  process  :  — 

(1.)  Extraction  with  acetone. 

(a.)  Fatty  acids  and  oils  in  extract. 

(6.)  Saponifiable  resins  in  extract. 

(c.)  Unsaponifiable  matters  in  extract. 
(2.)  Extraction  of  rubber  substitutes  with  alcoholic  potash 

(Henriques'  process  ). 
(3.)  Extraction    of  asphaltum    with    cold   nitrobenzene 

(Henriijues'  process). 
(4.)  Estimation   of   india-rubber    by   means   of    boiling 

nitrobenzene. 
(~>.)  Estimation  of  starch. 
(6.)  Estimation  of  mineral  and  carbonaceous  matters. 

The  figures  for  1,  3,  5,  and  6,  I  prefer  to  determine  by 
weighing  the  extracts  direct ;  2  and  3  arc  best  determined 
from  the  loss  of  weight  of  the  substance  operated  upon. 
It  is  possible  to  estimate  the  quantity  of  india-rubber 
substitute  present  by  direct  weighing,  but  no  greater 
accuracy  of  results  is  gained  thereby.  To  weigh  the 
quantity  of  the  india-rubber  dissolved  in  the  nitrobenzene 
direct,  I  have  not  been  able  yet  to  do,  as  in  distilling  off  the 
nitrobenzene,  volatile  decomposition  products  of  the  india- 
rubber  escape  in  considerable  quantity. 

The  estimation  of  the  sulphur  contained  in  india-rubber 
articles  is  one  of  the  most  important  points  of  their  analysis. 
The  various  forms  in  which  the  sulphur  may  occur  in  an 
india-rubber  article  differ  very  much  in  their  influence  upon 
the  quality  and  durability  of  it,  and  for  this  reason  the  total 
sulphur,  without  the  knowledge  of  the  various  items  it  is 
composed  of,  is  of  very  little  interest.  The  total  sulphur 
of  india-rubber  articles  in  the  first  instance  divides  itself 
under  three  heads  :  — 

(«.)  Free  sulphur. 

(6.)   Sulphur  in  organic  compounds. 

('-.)    Sulphur  in  inorganic  compounds. 


The  quantity  of  free  sulphur  contained  in  a  sample  is  an 

item  of  some  importance,  as  it  is  well-known   that   a  high 

ntage  of  free  sulphur  invariably  proves  detrimental  to 

the  durability  of  india-rubber  goods — in  fact,  is  one  of  the 

most  common  causes  of  their  decay. 

Even  more  important  than  the  free  sulphur  is  the 
••  sulphur  in  organic  compounds,"  as  it  includes  the  sulphur 
of  vulcanisation.  For  this  very  reason,  however,  the 
separation  of  the  sulphur  in  organic  compounds  into  its 
various  forms  becomes  further  necessary.  Of  chief 
importance  is  the  estimation  of  the  sulphur  of  vulcanisation, 
while  the  sulphur  contained  in  india-rubber  substitutes  or 
asphaltum,  which  may  be  present,  is  generally  of  subordinate 
interest  only.  Natural  asphaltum  contains  about  10  per 
cent,  of  sulphur,  but  the  asphaltum  used  in  the  manufacture 
of  india-rubber  goods  sometimes  contains  as  much  as  20  per 
cent,  of  sulphur,  so  that  a  sample  containing  this  admixture 
often  shows  a  surprisingly  high  percentage  of  total  sulphur 
and  of  sulphur  in  organic  combination. 

The  sulphur  in  inorganic  compounds  is  of  minor  interests 
It  is  estimated  in  the  final  residue  remaining  after  the 
solution  of  the  india-rubber  by  the  well-known  methods  for 
the  analysis  of  inorganic  sulphides  and  sulphates.  The 
sulphates  contained  in  the  inorganic  residue  represent 
always  deliberate  admixtures.  Sulphites  are  present  when- 
ever thiosulphates  have  been  added  in  the  mixing  of  the 
rubber,  although  small  quantities  of  them  may  also  be 
formed  by  the  action  of  the  free  sulphur  upon  litharge  or 
?inc  oxide  at  the  temperature  of  the  vulcanisation- 
Sulphides  either  have  been  added  as  such  (antimony  sulphide 
zinc  sulphide,  vermilion),  or  their  presence  is  due  to  the  action 
of  the  free  sulphur  upon  the  before-mentioned  metallic 
oxides.  All  sulphides,  especially  those  of  antimony  and_ 
lead,  play  in  the  vulcanising  process  the  part  of  sulphur 
carriers. 

From  the  above  it  follows  that  the  complete  analysis  of 
an  india-rubber  article  requires  the  estimation  of  the 
sulphur  in  the  following  states  :  — 

fa.  Free  sulphur. 
6.  Sulphur  in  organic  compounds. 

1.  Sulphur  in  the  acetone  extract. 
Total   sulphur-J  2.  Sulphur  in  the  rubber  substitute. 

13.  Sulphur  of  vulcanisation. 
4. Sulphur  in  other  organic  compounds, 
l^c.  Sulphur  in  inorganic  compounds. 

Of  the  various  methods  suggested  for  the  estimation  of 
the  total  sulphur  and  of  the  sulphur  in  organic  combination 
in  manufactured  india-rubber,  only  the  well-known  method 
of  Carius  and  the  one  devised  by  Henriques  can  be  recom- 
mended, and  I  prefer  the  latter  as  being  for  our  purposes  at 
once  the  most  reliable  as  well  as  the  most  expeditious. 

As  regards  the  analytical  import  of  these  various  forms- 
of  sulphur,  I  have  already  mentioned  the  well-known  fact 
that  the  amount  of  free  sulphur  present  in  a  sample  often, 
affords  an  explanation  of  the  bad-keeping  qualities  of  manu- 
factured rubber.  Of  course,  I  do  not  meau  to  say  that  the 
apparently  spontaneous  decay  of  such  goods  is  invariably 
attributable  to  any  free  sulphur  which  may  be  present, 
although  the  appearance  on  the  surface  of  india-rubber 
goods  of  a  greyish  eifiorescence  can  always  unhesitatingly 
be  put  down  as  due  to  free  sulphur.  It  is,  however,  re- 
markable that  this  efflorescence  does  not,  as  has  been, 
generally  assumed,  consist  of  pure  sulphur,  but  invariably 
also  coutains  ammonia  sulphate,  the  quantity  of  which 
increases  considerably  with  the  age  of  the  efflorescence. 
The  proportion  of  ammonia  sulphate  observable  in  these 
cases  is  particularly  great  in  goods  which  have  become  hard 
and  brittle  owing  to  excess  of  sulphur.  It  occurs  to  ruc- 
that  this  fact  furnishes  an  explanation  of  the  real  cause  of 
the  danger  which  is  involved  in  the  presence  of  free  sulphur 
in  india-rubber.  It  is  a  daily  observation  that  substances- 
in  close  contact  with  india-rubber  undergoing  oxidation,  also 
favour  the  oxidation  of  the  india-rubber  itself,  just  like  the 
oxides  of  manganese  and  copper  winch,  acting  as  powerful 
oxygen  carriers,  are  justly  held  to  be  the  greatest  eneniies- 
of  india-rubber.  This  action  of  manganese  which  I  first 
observed  some  three  years  ago  is  not  generally  known  yet, 
the   perniciousness  of  copper  was  first  observed  and  well 
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demonstrated  by  Mr.  Thomson.     Fatty    oils  have  do  effect 

upon  in.l i:i-i  ■  i !•>  il   sir  t"  the   hitter   be 

prevet  on  admission  of  the  air  the  "il 

position  of  the  iadiu-rubbei 
hf jjin-.     I  .\  :■  l.-nt ix    f..r   tin-   reason  the  qoick-drying  "il-, 
ihc   foe-drying   oils   which    eosilj    I" 

india-rubber.     How  it  has  been 
kn...  ■  tlmt  sulphur  in  ■  very  fine  stati 

oxidation   and    upon   this 
the  detrimental  action  of  free  sulphur 
upon  india-rubber.      '  'n  the  other  hand,  however,  this  con- 
tent, conclusion   that  this  danger  "t 
-ulphnr  only  in-:-  when-  it   i-   present   in  india-rubber  in 
i  uitity  that  it  exhibits  s  tendencj  to  migrate  to  the 
Is.      This  conclusion  well  agrees  with 
■ut  it  is  nevertheless  impossible  t"  -cite  in 
definite  figures  at  which  percentage  free  sulphur  begins  to 
be  dangerous,     riiia   is,  no  doubt,  due  to  the  tact  that  a 
number  of  substances   which   may   occur  in   india-rubber 

:  ;  migration  of  the 

sulphur  by   dissolving  it.     Subsl  this  kind  are  the 

fatty  oil-,  mineral  oils,  resin  oil-,  and  particularly  the  heavy 
portions  of  tho  india-rubber  solvents.     Thus  it  may  happen 
tluit  ■  quantity  of  free  sulphur  which  in  one  case  -how-  no 
■  whatever,  may  in  another  cast  be  responsible  tor  the 
n  india-rubber  nrtii 
The  estimation   of  the  tree  sulphur  is  done  in  the  extract 
obtained   on   the   extraction   of   the    sample   with   acetone, 
which  solvent  readily  extracts  the  finely  subdivided  sulphur. 
It  is,  however,  important  to  state  that  not  all  the  sulphur 
contained  in  thi-  extract  is  free  sulphur,  as  whenever  the 
extracted   -ample   contains   rubber   substitutes,  the  extract 
will    also   contain    sulphides   of   fatty  acid-,  and   it   further 
contains    sulphides    produced    by    the    action    of    the    free 
hur  upon  the  resins,  which  are   always   to   be  found  iu 
india-rubber.      For  this   reason   the   amount    of   the   to'al 
sulphur  in  the  extract  is  generally  very  much  in  excess   "t 
the  free   sulphur  which   is   really  present.     The  estimation 
of  the  free   sulphur   I   carry   out   by  adding   to   the  above- 
mentioned    extract    "JO   cc.   of    a   solution    of   pure   sodium 
sulphide   and    caustic    soda    (SNaOB  .  ;.">N.i>  :  100H.O), 
I    heating  this  mixture  on   the  waterbath  for  about  an 
hour.     Even  in  the  presence   of  a  large   proportion   of   un- 
uifiable  matters  the  whole   of  the  extract  dissolves.     I 
then  dilute  with  warm  water  and  precipitate  the  fatty  acids 
contained  in   this  solution  by    adding  a  slight  excess   of  a 
solution  of  barium  hydrate.      The  whole  is  then  filtered,  the 
filter    well   washed,    the  filtrate  subsequently  made   up   to 
.  and  the  sulphur  estimated   ill   an    aliquot  part  of  it. 
This  method  i-  the  only  one  by  which   concordant  results 
old   be   obtained.      The    following  analyses   were    made 
by  it  :— 

I.  Steam   hose:    manufactured   ftom    60    per    cent,    of 
india-rubber    (Madagascar    with    S'l    per    cent,   of  resin), 
t   of  brown  substitute  (11-4  per  cent,  soiution  in 
acetone  >.  4  per  cent,  of  sulphur. 

Total  extract :  109  per  cent,  containing  1-65  percent,  of 

total  sulphur.* 
Saponified  with   80  cc.   of    sodium    sulphide    containin" 

S  in  100  cc. 
Filtrate   after   saponification   made  up  to  3C0  cc,  50  cc. 
of  it  oxidised   with  ll.;<>..   then    precipitated    with   barium 
chloride. 

Found:    2-1008    gnus,  of  BaS04  =  0-2883  grms.  S  = 
1  -7:il  grms.  in  8 
The     _■■  :    sodium-sulphide    used    for    saponification 

contain  I '3308  grms.  of  s,  consequently  we  have  free 
hur  in  the  extract:  1-7310  —  1-2308  =  0-5002,  or 
free  sulphur  in  the  sample  analysed:  0'5  per  cer.t. 
Repeated  estimations  yield.-!  i'i-.'m  ;,i.  o-48  per  cent. 
respective 

The  examination  of  the  substitute  employed  in  the 
manufacture  of  the  above  sample  yielded  114  per  cent, 
cf  an  extract  containing  5-3  per  cent,  of  sulphur.  Con- 
sequently only  0-2173  grms.  of  the  total  sulphur  found  in 
the  extract  can  be  derived  from  the  rubber  substitute. 
This  quantity,  together  with   the  free   sulphur,  is  still  bv 

•  Calculated  upon  the  original  weight  of  the  sample  extracted. 


per   cent,    -hurt    of    I 
hur  iu   the 
represents  part    ol   the    i  r  em]  oyed 

in  the  mat  -t  be  coots 

in  the  extraet  in  of  a  bighl 

vulcanisation.     That   this  i-  so 

the   total   quantity  of  extract   obtained    i tin 

.  i-  rather  higher  than  thi  a 
matter  contained  in  the  components  ■ 

[I.  60  parts  ol    india-rubber  (Mad 

-•utile.  9-6  parts  bur 

I  Ot  ll    exl  :     per    cent.. 

"!  total  sulphur.* 
!  ree  aulphur  5*66  pei  c 

substitute  (calculal  |  er  cent. 

hur  in  r.-iii  of  vulcanisation  1    II  per  cent. 

srdance  with  what   I   have 
gai  I  ng   the    formation    of    resins    o     ••  ilcanisation,   this 
that   their   proportioi  with   the 

excess  of  sulphur  employed  lor  the  vu         sution. 

The  estimation  of  the  sulphur  in  organic  compounds  we 
have  above  divided  under  fonr  head-.  the  first 

combined    sulphur     in    thi  act— is    readily 

obtained  by  deducting  from  the  total  sulphur  iu  the  extl 
the    free    sulphur.      Articles    manufocl     ed    with    bro 
rubber  substitute  may  contain  a  very  <■  nsiderable  quantity 
of  combined  sulphur  in  the  acetone  i 

The  "sulphur  in  substitute,"  i.e.,  in  that  part  of  it  which 
is  insoluble  in  acetone,  is  ascertained  a-oording  *..  flenriq 
method  in  the  extract  obtained  on  tre:>  ouple  with 

alcoholic    potash.      This   portion  of  the    total    sulphur 
however,  of  little  interest  unless  it  be  d  some 

information  regarding  the  nature  of  the  substitute.  For 
details  on  this  point  I  refer  to  lleiu;  s'  papei  on  this 
subject  (this  Journal,  18'j::,  467). 

of  considerable  importance  is  the  estimation  of  the 
sulphur  of  vulcanisation,  which  is,  no  doubt,  of  the  greatest 
influence  upon  the  serviceability  and  the  durability  of  an 
india-rubber  article.  The  question  as  to  the  quantity  of 
sulphur  combining  with  india-rubber  has   h  itedly 

discussed,  but  i-  very  far  from  being  settled.  Tin.-.  1 
beiieve,  is  due  to  the  tact  that  in   thesi  -  the  vital 

point  of  this  question,  i.e.,  the  chemical  nature  of  the 
sulphide  or  sulphides  as  which  vulcanised  india-rubber 
mu-t  be  considered,  has  been  altogether  neglected.  Terry- 
states  that  by  repeated  treatment  with  solutions  of  cau 

he  has  been  able  to  reduce  the  sulphur  of  vulcanised 
india-rubber  to  06  per  cent.  This  I  do  not  doubt,  but  I 
certainly  do  not  believe  that  this  sample  would  be  as  well 
vulcanised  with  0-6  per  cent,  sulphur  as  -ay  with  2  or 
^■5  percent.  Lobry  de  Bruyn  and  van  Leect,  Strange'to 
say.  confirm  Terry's  statement,  although  the  sulphur 
minima  they  observed  are  from  three  to  four  tunes  as  high 
a-  Terry's  figure.  Although  we  know  with  tolerable 
ainty  that  india-rubber  is  not  a  homogenous  hydro- 
carbon, we  may  on  the  other  hand  safely  assume  that  the 
molecular  weights  of  tie  various  hydrocarbi  ns  compi 
it  are  very  little  different.  Indeed,  the  chemical  behaviour 
of  india-rubber  suggests  that  they  are  merely  isomeric. 
Still  less  doubtful  is  the  fact  that  the  vulcanisation  of  india- 
rubber,  as  I  have  shown  in  a  previous  paper, 
the  formation  of  sulphides  or  disulphides  of  definite 
composition.  If,  therefore.  06  jier  cent,  of  sulphur  should 
be  considered  as  the  mimimum  of  sulphur  required  f<  r  ile 
complete  vulcanisation  of  india-rubber,  we  are  bound  to 
accept  its  molecular  weight  as    5,300,   wl  the 

formula  (C,0H,,}     or  I       II  Oris  formula  will  seal 

find  its  champion  to  defend  it.     Even  with   th<   assure 
that  the  sulphur  in  the  vulcanised india-rub 
form  of  a  double  atom,  as  i-  indeed  thi 

which   have   been  vulcanised   with    chloride  the 

above  formula  would  be  i  .11.  .  which  stiil  is  certaii 
far  too  large.     Applying  the  same  calculation  to  de  Bruyn 
and   van   Leent's  figures,   a    molecular    w    g  II., 

appears  as  the  most  probable,  and  I  take  it  as  very 
significant  that  this  is  the  same  which  I  deduced  for  india- 
rubber  from  the  investigation  of  its  chlorosulphidcs. 

•  Calculated  upon  the  original  weight  of  the  sample  extracted. 
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It  is  certain];  a  mistake  to  assume  that  india-rubber  will 
combine  with  on*'  definite  quantity  of  sulphur  only  to  form 
vulcanised  rubber.  There  is  no  doubt  that  the  vulcanisa- 
tion of  india-rubber  with  sulphur  will,  on  closer  examination, 
be  found  to  be  analogous  to  the  vulcanisation  with  chloride 
ulphur,  and  that  starting  from  a  minimum,  the  sulphur 
inisation  can  be  increased  until  all  the  available 
artinities  of  the  india-rubber  arc  saturated  and  products 
obtained  which  probably  form  the  bulk  of  what  is 
technically  known  as  ebonite,  a  compound  which  certainly 
contains  not  less  than  about  2i>  per  cent,  of  sulphur  of 
vulcanisation.  I  have  analysed  a  very  great  number  of 
flexible  vulcanised  india-rubber  goods  and  found  them  to 
contain  from  1*7  to  8  per  cent,  of  sulphur  of  vulcanisation. 
but  all  those  samples  containing  less  than  2  per  cent,  of 
combined  sulphur,  showed  on  fresh  cuts  unmistakeable  signs 
i  ,.  --  w\  icb  increased  very  much  on  heating  them  at 
temperatures  not  exceeding  100  0.  I  have  not  seen  yet  a 
thoroughly  sound  specimen  of  vulcanised  india  robber 
containing  less  than  -2-2  per  cent,  of  sulphur.  With  an 
increasing  percentage  of  sulphur  of  vulcanisation  the 
tenacity  of  the  articles  increases  very  much.  Goods 
containing  above  5  per  cent,  of  sulphur  possess  an  enormous 
tensile  strength  which,  however,  appears  to  be  developed 
at  the  expense  of  their  elasticity. 

In  order  to  estimate  the  sulphur  of  vulcanisation,  it  is  of 

course  absolutely  necessary  first  to  remove  every  trace  of 
free  sulphur.  I  stated  above  that  extraction  with  acetoue 
answers  very  well  for  this  purpose.  I  am  well  aware  that 
the  usual  way  to  free  vulcanised  india-rubber  from  uncoin- 
bined  sulphur,  is  to  hoil  the  sample  repeatedly  with  solutions 
of  the  caustic  alkalies.  But  I  consider  this  method  to  be 
quite  inadmissible  as  the  alkaline  sulphides  which  of  course 
are  formed  in  the  first  instance  possess  the  property  of 
reducing  disulphides  into  monosulphides.  This  reaction 
may  be  responsible  for  the  very  low  percentage  of  sulphur 
of  vulcanisation  observed  by  Terry.  Of  course,  the 
possibility  to  prepare  vulcanised  india-rubber  containing 
only  OG  per  cent,  of  combined  sulphur  cannot  be  denied, 
but  I  maintain  that  in  such  a  product  only  part  of  the 
india-rubber  can  be  vulcanised.  But  since  it  is  an  acknow- 
ledged fact  that  with  an  increasing  percentage  of  combined 
sulphur   tl  .]  and    physical  stability  ::lso  increase-, 

we  must  demand  of  a  sound  india-rubber  article,  that  it 
should  contain  no  unvulcanised  india-rubber.  This  is  only 
possible  where  there  are  at  least  2  per  cent,  of  combined 
sulphur.  In  many  cases,  as  for  articles  which  have  to 
stand  high  pressure  steam  or  high  temperatures,  a  still 
larger  proportion  of  sulphur  will  be  necessary. 


In  every  ease  the  sulphur  of  vulcanisation  should  be 
estimated  direct.  For  this  purpose  the  solution  of  the 
india-rubber  in  nitrobenzene,  is  distilled  under  reduced 
pressure.  The  flask  containing  the  non-volatile  residue 
consisting  of  a  treacly  mass  is  then  dried  at  HO  C.  and 
subsequently  oxidized  with  fuming  nitric  acid.  The  whole 
of  the  residue  becomes  eventually  dissolved  and  the  solution 
is  then  transferred  to  a  platinum  dish,  the  flask  being  rinsed 
with  warm  nitric  acid.  After  evaporating  the  solution  on 
the  water  bath,  the  residue  is  fused  with  carbonate  of  soda, 
the  melt  dissolved  in  water  oxidized  with  bromine,  acidulated, 
and  the  sulphuric  acid  precipitated  with  barium  chloride. 
The  estimation  of  the  sulphur  contained  in  the  asphaltum, 
which  is  sometimes  preseut,  is  performed  in  a  similar 
manner  in  the  solution  of  the  asphaltum  in  cold  nitro- 
benzene. The  sulphur  present  in  the  form  of  inorganic 
compounds  is  estimated  in  the  ultimate  residue  remaining 
behind  after  the  solution  of  the  india-rubber,  by  the  well- 
known  methods  for  the  estimation  of  the  sulphur  iu 
inorganic  sulphides  and  sulphates. 

The  above   discussed  methods   euable  us    to   detect  and 
estimate  in  india-rubber  articles  the  following  components: 
I.  Fatty  oils,  mineral  oils,  resins,  paraffin  wax. 
(a.)  Free  sulphur. 

(6.)   Sulphur  in  organic  combination. 
India-rubber  substitutes. 

Sulphur  in  substitute. 
Asphaltum. 

(a.  I  Sulphur  in  asphaltum. 
India-rubber. 

(a.)  Sulphur  of  vulcanisation. 
Starch. 

Mineral  matters,  free  carbon  (lampblack), 
(o.)  Sulphur  in  inorganic  compounds. 
Iu  most  cases  such  a  detailed  analysis  is  not  called  for, 
and  the  estimation  of  the  acetone  extract,  rubber  substitute, 
india-rubber  and  mineral  matter,  will  answer  for  most 
purposes.  The  results  obtained  are  remarkably  accurate. 
Nevertheless,  it  will  be  found  that  even  the  most  complete 
analysis  in  some  cases  does  not  give  the  desired  information. 
This  most  often  happens  when  the  article  to  be  analysed 
has  undergone  some  deleterious  change,  the  cause  of  which 
the  analysis  is  expected  to  disclose.  That  excess  of  fatty 
oil-,  copper  oxide  and  manganese  oxide  may  cause  such  a 
change  is  known  well  enough,  but  often  enough  this 
"  decomposition  "  takes  place  in  the  absence  of  those 
dangerous  metallic  oxides  or  oils.  In  such  cases  the 
analysis   of  these  goods   is  apt  to  be   disappointing,  as  it 
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enables  us  la  foi  in  an  opinion  neither  ol  the  oause  noi  of  the 
■mount  of  the  decomposition  whiob  has   taken  place.     I>m 
I  tx-lio\ <-  tli.it  t li i -  is  due  not  to  much  to  the  imperfeoluesa 
ur  analytical  methods,  than  rather  to  the  incompleteness 
;_;..  ,it'  ihc  decomposition  products  of  india- 
rubber  under  the    Mucnce   ol    various  agents.      Wh.it  ia 
n  great  number  of  decomposi  d 
ginal  composition  as  well  a>  the  can-.-  ol  the 
imposition   ol    which   is   known.      Such   analyses  will 
mpositiou  upon   the   va 

lonti  of  iudia  rubber  article*,  they  will  also  enable  us 

and  isolate  its  products  and  thus  we   m 
ablu  eventually  to  pronounce  with  een  a  Hit.- 

.1  decompositi  in  from  the  results  of  the 
analysis.  Vt  present  tl  is  is.  generally  speaking,  impossible, 
rone  who  doubts  this  has  only  to  peruse  '.In  scientific 
.  ndence  produced  in  the  law  courts  in  those  rather  frequent 
-  .,  iere  india-rubber  manufacturer  and  cloth  manufac- 
turer attempt  to  fi\  one  upon  the  other  the  responsibility 
for  th  .loth. 

The  .  followed  in  the  analysis  of  india-rubber 

bi   tubulated  in  the  manner  shown  on  preceding 

1>1-i   ;   --in. 

Mr.  Ili\-  said  he  should  like  to  correct  Dr.  Weber's 
n  reference  to  Hutchinson's  method.  1 1 « -  stated 
that  it  was  obtained  from  Mr.  Bolas — that  it  was  very  slow 
.mil  gave  very  inaccurate  results  in  practice.  This  method 
discovered  bj  Mr.  Hutchinson  and  communicated  to 
Mr.  Bolas  in  his  office,  but  it  gave  very  different  results  in 
their  hands  to  those  described  by  Dr.  Weber. 

Mr.  Bi  1 1  corroboirated  Mr.  Hey-'  remarks. 

Mr.  Tl  am  said  that  looking  at  the  paper  as  a  whole 
there  would  have  been  a  greater  element  of  novelty  in  it 
if  it  hud  appeared  before  the  recent  papers  of  Henriques 
and  of  1>.  Brnyn  and  van  I. cent.  With  regard  to  the 
.oil  for  the  estimation  of  substitute,  he  must  repeal  a 
former  observation,  that  although  detailed  methods  might 
not  before  have  been  published,  yet  they  had  beeu  worked 
<iut  by  those  who  required  thera.  He  had  known,  but  had 
not  used  the  method,  ascribed  to  Robs,  but  had  preferred 
to  work  more  on  the  lines  laid  down  in  the  paper,  and  by 
which  satisfactory  results  could  be  obtained.  Some  of  the 
•  nts  employed  by  Dr.  Weber  were  new  to  him  in  this 
application,  and  he  hoped  to  be  able  to  experiment  with 
them  on  Inidies  of  known  composition,  which  as  Dr.  Weber 
had  pointed  out  was  the  only  reliable  guide.  He  agreed 
with  the  observation  that  it  was  possible  to  attach  too 
much  importance  to  the  physical  tests  unless  such  tests 
w.  re  Mippleniented  by  analysis  ;  and  he  would  also  like  to 
add  that  some  practical  experiet.ee  with  rubber  on  the  part 
of  the  operator  was  very  desirable  also. 

Dr.  Wkbbb  said  with  regard  to  the  remark  of  Mr.  lleys 
l.e  w.ul. I  be  glad  to  substitute  the  name  of  Mr.  Hutehiusou 
for  that  of  Mr.  Bolas.  It  was  ijuite  possible  that  his  infor- 
mation with  regard  to  his  process  for  the  analysis  of  india- 
rubber  was  not  complete.  Such  information  as  he  had 
was  given  in  the  paper,  but  he  was  able  to  dissolve  a 
fraction  of  the  india-rubber  only.  Mr.  Bell  confirmed 
Mr.  Heys'  statement  as  to  the  reliability  of  the  method, 
but  that  confirmation  would  carry  little  weight,  unless  he 
could  show  that  he  tested  the  process  by  analysing  samples 
of  known  composition.  If  they  got  an  india-rubber  article 
to  analyse,  they  did  not  as  a  rule  get  at  the  same  time  a 
description  of  its  component  parts,  and  any  method  would 
-ome  result  whether  correct  or  not.  He  had  not  given 
a  single  analysis  in  this  paper  of  an  article  the  composition 
of  which  he  did  not  exactly  know.  There  was  something 
more  important  than  the  mere  analysis.  The  difficulty 
really  began  just  when  one  required  to  interpret  one's  own 
results. 


™ — ■nrxajjqgpr- 
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ritEin    ne  few  colours  thai  hue  rendered  greats  i 

-  calico  printer  and  to  the  dyi  i  than  aniline  black,  the 
invention  of  which  is  due  to  John   Lightfoot,  of  the  Broad 
•  [ton,  who  patented  his  invention 
in  the  year  1863. 

The  depth  of  -h  id.-,  the  beauty  "i   the  colom 
fastness  to  all  n  agenti  and  to  light,  i  died  immediately  on 
me-   the   atl  I  lourists  all 

ovei  the  world  to  i-~  production. 

li  i-  not   our  intention  to-night    to  u'm-  you  a  full    I 
of  the  progress  mad.-  in  the  application  of  this  black  f..'r 
dyciug   and    printing;  this   ha-    been    done  amoir 
by   the   inventor   himself  in  "The  chemical   History  and 
Progress   of    Aniline   Black,"   published   in    1871  j  by  my 
esteemed  friend  Professor   Noelting  in  a   work   pub: 
in    collaboration   with    Dr.    l.ehne   entitled    "  Anilinschl 
und  seine  Anwcndung  in   Farberei  uud  Zeugdmck,"  pub- 
lished   in    1892,  a  book  we  ccn    highly   recommend    to    all 
chemists   and    colourists    who    occupy     themselves    with    tin- 
production  of  thi-  colour,  and  of  which  it  is  to  be  regretted 
thai  no  English  translation  has  as  yet  appeared  ;  and  finally 
by    l»r.   a.   Kielmeyer  in   a   publication  dated    1898,   and 
entitled    "Die     Kutwiekeliiug     des     A  n  ilinschwai  z     in    dcr 
Drnckerei  und    1  -arben-i."     The  information  contained  in 
tin  -e  publications  is  of  such  value  that  no  calico  printer 
and  no  dyer  should  be  without  them.     It  will  be  sufficient 
ii  we  tell  you  that  a  high   degree  of  perfection 
attained  in  the  application  of  this  colour  in  printing  and 
in   the   dyeing  of  yarn,  raw  cotton,  and    piece   goods.     We 
believe   it   is  no  exaggeration  to  state  that  the  weight  of 
goods  dyed  and  printed  with  this  colour  at  present  is  equal 
it  not  superior  to  that  made  with  any  other  colour. 

Our  object  to-night  is  to  call  your  attention  to  the 
progress  made  in  the  production  of  styles  in  printing  with 
aniline  black;  at  first  it  was  used  in  the  place  of  logwood 
blacks  in  most  styles  where  such  blacks  were  used  ;  it  was 
useful  to  print  it  with  mordants  which  had  to  undergo 
dyeing  with  madder  or  its  derivatives.  Next  the  colourists 
aimed  at  producing  effects  by  printing  colours  that  would 
resist  the  black,  namely,  prevent  the  black  from  being 
formed  at  all  points  where  such  resi-t  colours  were  printed, 
allowing  the  resist  colours  to  appear  in  their  own  -hades. 
It  is  believed  that  finer  effects,  clearer  cut  outlines  of 
patterns  are  produced  by  the  discharge  method,  consisting 
in  printing  or  pad. ling  the  cloth  with  the  colour  which  after 
oxidation  or  steaming  produces  the  black,  but  immediately 
after  the  printing  or  the  padding  of  the  colour  for  black  a 
colour  or  colours  are  printed  containing  substances  which 
prevent  the  formation  of  the  black. 

In  connexion  with  aniline  black,  the  expression  of 
"  discharge  color  "  is  no*,  to  be  understood  in  the  seuse  that 
the  black  is  discharged  after  it  has  been  formed,  the  nature 
of  the  colour  prevents  that.  Take  for  example  the  case  of 
indigo  blue;  such  blue  is  discharged,  and  white  is  produced 
in  the  places  where  a  color  containing  eliminates  of  alkalis 
is  printed  and  passed  afterwards  in  a  solution  of  sulphuric 
and  oxalic  acids. 

In  the  case  of  aniline  black,  the  discharge  colour  must  be 
printed  before  the  black  has  had  time  to  oxidise,  it  should 
be  considered  as  a  resist- discharge,  as  we  shall  see  later  on 
in  speaking  of  "  1'nidhomme's  "  method. 

To  understand  the  action  of  "reserves"  and  "dis- 
charges" on  aniline  black,  it  is  necessary  that  a  short 
sketch  of  the  theory  of  the  formation  of  the  black  be 
given. 

Aniline  black  is  formed  by  the  elimination  of  hydrogen 
from  aniline,  this  can  be  done  by  various  oxidizing  sub- 
stances, such  as  chlorates,  chromic  acid,  &c,  in  the  presence 
of  a  trace  of  free  acid,  or  in  the  case  of  the  chlorates,  in 
presence  of  a  metallic  salt,  the  chlorate  of  which  is  easily 
decomposed  ;  a  solution  of  pure  chlorate  of  aniline  may  be 
boiled  without  any  aniline  black  being  formed,  but  imme- 
diatelv  a  drop  of  acid  or  of  a  copper  Bait  is  added  to  the 
solution  the  formation  of  black  takes  place  at  once.     In  the 
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manner  pure  bichromate  of  aniline  is  fairly  indecom- 
ible  into  black,  but  if  a  drop  of  acid  be  added  to  a 
•  in  of  bichromate  of  aniline  the  black  is  formed 
immediately;  we  may  therefore  conclude  that  black  is  only 
formed  in  the  presence  of  a  trace  of  free  acid,  and  on  this 
fact  are  based  the  various  methods  for  resist  printing  with 
aniline  b'ack.  We  ha\e.  therefore,  lo  look  to  alkaline 
•  •  inces  or  substances  capabie  of  neutralizing  free  acids, 
as  capable  to  be  employed  as  resists  for  aniline  black,  this 
is  the  opinion  of  most  writers  on  the  subject :  we  would  add 
that  besides  these  should  be  named  also  reducing  substances 
or  a  mixture  of  the  two:  Wit/ recommends  a  mixture  of 
300  gr.  acetate  of  soda  and  300  grms.  sodium  hyposulphite 
per  litre,  or  thickening  as  a  good  resist.  To  produce  white 
on  aniline  black  grounds,  the  following  have  been  used  :  — 
Caustic  soda,  carbonate  of  soda,  silicate  of  soda,  arsenite 
soda,  hyposulphite  of  sodium  (100  gnus,  per  litre), 
pyrogallic  acid,  recommended  by  Horace  Koechlin  ;  acet  ne 
of  soda,  chalk,  zinc  dust,  albumen,  aluminate  of  soda, 
citrate  of  soda,  and  sulphocyanides,  recommended  by 
Storek  and  Strobel  (Wagners  Yahresberichte,  1879),  50  gr. 
of  sulphoeyanide  per  litre  are  sufficient  ;  by  this  process 
resists  in  all  colors  can  be  produced  by  simply  adding  either 
to  an  albumen  color  or  to  a  tannic  acid  colour  50  to  60 
grms.  per  litre  of  a  sulphoeyanide,  and  in  the  case  of  acid 
colours  a  suitable  quantity  of  lead  sulphoeyanide. 

Discharge  method  of  Pnidhomme. 

We  mentioned  above  the  discharge  method  of  Pnid- 
homme, which  for  reasons  given  we  preferred  to  call  a 
"  resist-discharge  "  method.  This  method  has  been  used  so 
successfully  that  we  will  give  it  in  detail.  The  colour  for 
padding  used  by  him  is  made  as  follows  : — 
1,500  grms.  chlorate  of  potash. 

40  litres  water. 
4,000  grms.   solution  of    ferrocyanide  of   potassium 

28  per  cent. 
2,600  grms.  aniline  salt,  and 
X  aniline  oil. 
The  aniline  salt  (aniline  chloride)  should  be  as  neutral  as 
possible,  and  the  quantity  X  of  aniline  oil  to  be  added  to 
the  colour  will   depend   on  the  composition  of  the  aniline 
chloride. 

Kertesz  has  published  an  improvement   on  Prudhornme's 
process  ;  his  colour  is  made  as  follows  : — 
(3,500  grms.  chlorate  of  soda. 
I       20  litres  water, 
f  5,500  grms.  aniline  oil. 

<  6,250      „      hydrochloric  acid  at  19\' Baume. 
[       10  litres  water. 

12  litres  ferrocyanide  of  ammonium,  bring  the  whole  to 
63  litres. 
The  ferrocyanide   of  i'.mmonium   for  above  is  made  as 
follows  : — 

,f  18  kilos,  ferrocyanide   of  potash   are   dissolved  in 

\      :\2  litres  water. 
1,  f  9  kilos,  ammonium   sulphate  are  dissolved  in   13 
'\      litres  water. 
Mix  A  and  1!  in  cooling,  sulphate   of  potash    crystallises 
out,  and  the  clear  solution  is  used. 

The  piece  goods  are  padded  with  this  solution  and  dried 
carefully.  The  temperature  of  the  drying  room  should  not 
go  higher  than  38  per  cent.,  from  this  careful  drying  depends 
the  success  of  the  discharge  operations. 

The  goods  should  be  printed  as  soon  as  possible  with  the 
various  discharge  colours,  of  which  we  give  a  few  :  — 

Discharge  White. 

3,000  grms.  acetate  of  soda. 
2,000      „      soda  ash. 
4,0uo      „      starch  paste  after  cooling,  add 
2.".ii  c.cm.  bisulphrite  of  soda  at  38°  Baume. 
All  pigment  colours  can  be  used  as  discharges  by  simply 
adding  to   them   some  soda  ash,  and   aniline   colours   have 
also  been  used  as  discharges  with  suitable  substances  added 
to  them. 


After  printing  of  the  discharge  colours  the  goods  aiv 
steamed  through  the  Mather  and  Piatt  steaming  apparatus 
once  or  twice  and  passed  through  a  hot  bath  of  bichromate 
of  potash  (1 — 1,000),  then  washed,  soaped,  washed  again, 
and  dried. 

A  new  departure  in  styles  with  aniline  black  has  been 
made  in  the  year  1S92,  and  strange  as  it  may  seem  it  is 
again  the  Broad  Oak  Printworks  of  Acerington  who  have 
been  the  pioneers  in  this  field  of  research.  The  patent  taken 
in  the  names  of  Francis  Frederick  Grafton  and  William 
Browning  is  dated  18th  June  1892,  and  states  that  :  — 

"  The  invention  relates  to  an  improved  process  or  com- 
bination of  processes  for  the  production  and  fixation 
of  colours,  in  conjunction  with  aniline  black  upon 
calicoes  and  other  woven  fabrics." 

the  claims  are  : — 

"  The  simultaneous  production  and  fixation  of  coloured 
designs  in  conjunction  with  aniline  black  grounds 
upon  calico  or  other  woven  fabrics,  by  the  combined 
process  of  combination  of  processes  that  follow  "  : 

"  Firstly,  prepare  or  mordant  the  cloth  with  an  astringent 
solution  and  tartar  emetic 

"  Secondly,  pad  with  a  mixture  of  aniline  oil  and  other 
materials  thickened  or  otherwise,  suitable  for  the  production 
of  aniline  black  by  the  ordinary  known  methods. 

"  Thirdly,  print  the  design  with  colouring  matters  (such 
as  are  ordinarily  fixed  with  astringent  solutions)  dissolved 
and  thickened  and  mixed  with  acetate  of  soda  or  other  well- 
known  materials  such  as  are  used  to  prevent  the  formation 
or  development  of  aniline  black  on  the  parts  so  printed. 

"  Fourthly,  develop  the  aniline  black  (on  the  parts  not 
printed")  by  steaming  or  ageing  as  usual  which  will  at  the 
same  time  cause  the  mordant  or  astringent  matter  to  fix 
the  colouring  matters  and  resist  or  prevent  the  formation 
of  the  aniline  black  upon  those  parts  which  have  been 
printed." 

These  are  the  claims  set  forth  in  that  patent,  they  differ 
as  you  see  from  Prudhommes  method  in  so  far  th;;t 
tannate  of  antimony  is  fixed  on  the  cloth,  previously  to 
padding  with  the  aniline  black  colour,  such  tannate  of 
antimony  acting  as  a  mordant  for  basic  aniline  dyes  and 
fixing  them  effectively  after  the  steaming  operation  to  which 
the  goods  are  subjected  afterwards. 

We  have  seen  goods  produced  by  the  above  method  which 
are  excellent  in  design,  in  effectiveness  and  clearness  of  the 
finest  lines  in  the  pattern. 

The  next  patents  in  order  of  date,  which  seem  to  be 
closely  allied  to  the  above,  we  find  taken  in  America  both 
on  the  same  day,  namely,  the  14th  February  1893,  G.  Donald 
of  North  Adams  claims  first,  the  padding  of  the  cloth  with 
an  astringent  or  a  metallic  salt,  if  he  pads  with  the  one  he 
adds  the  other  to  the  aniline  black  colour  with  which  he 
pads  the  cloth  afterwards.  He  then  prints  the  colour 
containing  a  substance  or  substances  capable  of  resisting 
the  fixing  of  the  black  (like  Grafton)  and  a  colouring 
matter  combining  with  the  tannin  mordant  previously  fixed 
on  the  cloth,  finally  he  steams  to  fix  the  colours  and  to> 
develop  the  aniline  black. 

We  leave  you  to  judge  where  the  improvement  in 
Grafton's  method  can  be  seen  in  the  above  process. 

F.  P.  Pearson  of  North  Adams  pads  first  in  a  colour 
capable  of  producing  aniline  black,  then  he  prints  the  colour 
mixed  with  an  astringent  and  a  resist  for  the  black,  be 
steams  or  ages  and  passes  finally  through  a  solution  of 
tartar  emetic  or  tin  salt  to  fix  the  basic  aniliue  dyes. 

We  have  not  mentioned  in  its  order  of  date  the  patent 
taken  on  the  12th  January  1893  by  the  Thornliebank 
Company,  Limited,  Glasgow,  and  William  Edward  Kay,  the 
two  previous  patents  of  Donald  and  Pearson  having  such 
obvious  resemblance  with  that  of  Grafton's  that  we  con- 
sidered it  better  to  give  them  in  succession  to  the  latter. 

The  claim  of  the  Thornliebank  Company  and  Kay  are  :  — 
l>t.  Preparation  of  the  cloth  with  a  mixture  of  aniline 
oil  and  other  ingredients  capable  of  developing  aniline  black, 
one  of  suah  ingredients  being  a  ferrocyanide. 
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■_'ml    Priding  ol  the  design  with  a  thickened  past 
taiuing  («)  a  solution   ul  ■>    suitable   anilit  J    tar 

ol   -nil',  "r  other 
suitable  i  >l«  ol   preventing  (he  development  of 

aniUnc  black. 

Steaming  or  ageing  the  fnbrio  In  the  manner  usually 
the  de\(  lopmenl  of  aniline  b  i 
The  remarkable  pari   in  this  invention  ia  the  observation 
the  inventors  that  certain  aniline  dyes  (we  pre* 
the  basic  dyes)  arc  sufficiently  fixed  without  the  addition  of 
uu  ■ora'aar  when  printed  on  the  cloth  prepared  with  an 
andeveloped  aniline  Mark  mixture,  one  of  t tie  ingredients:  of 
which    i-    a    finrocj/amdi  :    this    observation    should    be 
followed   our  to  it-    logical    conclusion   and   experiments 
•  I  be  made  to  know  if  ferrocvanides  <l<>  actually  act  as 
mordants  for  basic  aniline  dyes  and  fix  them  as  effectually 
mnic  acid  and  emetic  mordants. 
Finally  the  inventors  state  thai  the  order  of  the  padding 
and  the  printing  |  reversed. 

i  in  the  11th  of  April   1893,  William  Thomas  Whitehead, 
Canada,  took  out  an  English  paten)  for  improve- 
uici  -  or  discharges  for  use  in  printing  or  dyeing 

.  with  aniline  black  :  the  invention  consists  in  the 
ol  oxides  ol   sine,  &e,  as  a  resist  or  resist  discharge  for 
aniline  black,  alone   for  producing  whites,  or  mixed  with 
pigment    colours,  aniline    dyes,    or    dyewood    extracts,    for 
producing  coloured  patti  liline  black  grounds. 

This  inventor  also  made  the  curious  observation  that 
pigment  colours  and  some  aniline  dve<,  principally  the 
basic  dyes,  are  lixe.l  by  the  ingredients  contained  in  the 
aniline  black  colour  in  conjunction  with  the  oxide  of  zinc, 
without  the  addition  of  albumen  to  the  pigment  colours 
1  any  other  mordant  in  the  case  of  the  aniline  dyes  : 
this  is.  in  our  opinion,  a  valuable  part  of  this  invention  and 
lead-  us  to  ask  the  question  :  What  is  the  chemical  or 
phi  sieal  action  that  takes  place  to  enable  the  oxide  of  zinc, 
and  the  other  sul  stances  contained  in  the  aniline  black 
colour  to  ti\  pigment  colours  ? 

The  fixing  of  the  basic  aniline  dyes  is  already  explained, 
partly  at  all  events  by  the  observations  of  Kay,  and  we 
shall  take  an  early  opportunity  to  try  and  ascertain  the 
nature  of  the  fixing  action  of  the  above  substances  on 
pigment  colours. 

We  have  been  informed  that  Whitehead's  process  which 
is  in  use  in  many  printworks  in  America  has  given  satis- 
factory results. 

Mr.  John  Riley  of  Thornliebank  fearing  that  he  could 
not  be  present  this  evening  wrote  to  us  as  follows  :  — 

"  In  May  i"ii  I  introduced  oxide  of  zinc  as  a  resist  for 
aniline  blacks,  and  it  has  been  in  use  at  Thornliebank 
regularly  sines  that  date,  for  whites  ami  pigment 
colours  resists.  The  introduction  of  this  insoluble 
resist  enabled  us  to  print  the  designs  and  steam  one 
hour  to  fix  the  colours  Wfore  padding  the  aniline 
mixture  :  it  was  used  by  us  as  a  resist  and  not  as  a 
fixing  agent." 

It  is  possible  that  further  patents  exist  on  these  interest- 
ing styles,  but  we  have  not  had  the  leisure  to  search  for 
them  all. 

We   have  endeavoured   to    lay    before  you,   as   fairly  as 
Me,    the    methods    lately    discovered    for    producing 
yal  with  aniline  black,  and   so  call  specially  the 

attention  of  those  interested  to  the  possibilities  of  further 
very  and  improvements  in  them,  and  I  see  present 
yon  the  leading  chemists  and  colourists  of  the 
district,  s..  that  I  can  feel  certain  that  the  idea  will  be 
properly  taken  up  and  that  the  seed  which  I  have  sown 
will  not  fall  into  barren  ground.  This  country  has  certainly 
made  immense  progress  iu  the  art  of  calico " printing  these 
fasti  -     rd  I  hope  it  will  continue  to  occupy  the  front 

rank  in  this  difficult  industry.  I  think  papers  bearing  on 
some  subject  of  the  industry  should  be  brought  oftener 
before  our  section,  and  I  hope  we  shall  see  more  of  them 
by  members  who  are  specialists  in  this  branch  brought 
before  us  next  session. 


Hi",    C    -s|,,\. 

Dr   Wn:i  r  s.tj.i  one  ol  the  mordants   Dr.  Dreyl 
mentioned  mis  ferrocyanidc,  the  mordanting  properties  of 
he  (Dr,  Dreyfus)  seemed  somewhat  doubtful  about. 
lie  conld,  however,  thorough]]    beat   onl    the   proper! 
ferrocyanidc,  "r  rather  < ■  t   bydroferrocynnic  acid,  to  form 

with  the  basic  dyes,  so  that  if   we  bav< 
prepared  with  ferrooyanide  and  treated  then  in   a  sol 
of  a  basic  dye  ■  ot  if  the  cotton  is  tir-t  impregnated  with  a 

hi  of  the  basi,-  dye  and  then  treated  with  ferrooyanide 
in  both  eases  the  colour  becomes  fixed  upon  the  cotton,  the 
fastness  of  these  takes  to   light  and  washing  is  bowi 
very  small,  and  cannol   be  try  the  forming  ol  a 

compound  lake  as    it  conld  by    treatment    of  a   tannin    !akc 
with  tartar  emetic. 


£>orhsl)tre  Section. 


Chairman:  A.  Smith:  lis. 
Vice-Chairman :   T.  I 
Committee  : 


J.  E.  Bedford. 
F.  Branson. 
J.B.Cohen. 
J.  J.  Hamu 

J.  Letokourittch. 
W.  McD.  Mackey. 


C.  Kuwson. 

F.  W.  Richardson. 

G.  W.  Blatter. 
(..  Ward. 

T.  B.  Wilkinson. 


Bon.  Local  Secretary  : 
H.  B.  Procter.  Yorkshire  College,  Leeds. 

The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  ses 

The  following  have  been  elected  to  fill  the  vacancies,  and  wilt 
take  office  in  July  next  :  —Chairman  :  C.  F.  Tetlry.  Vict-Chair- 
I  J.  J.  Hummel.  Committee:  T.  Fairley,  W.  Leacb,  A.  G. 
l'erkin,  and  Thorp  Whitaker. 


Mi  'ling  held  at  the  Queen's  Hotel,  Leeds,  on  Monday, 
May  7th,  1891. 


PROFEsSDK    SMITH1.LI.S    IX    THE    CHAJB. 


ON  THE  QUALITATIVE  DETERMINATION  OF 
TANNING  MATERIALS. 

BY    H.    R.    PROCTER.    F.I.I'.,    F.C.S.,    LECTURER     OR    LEATHER 
INDUSTRIES    AT    THE    YORKSHIRE    COLLEGE,     LB]   I    i 

The   following  paper  is  an  amplification  of  cne  which 
real  at  the  Chicago  "  World's  Congress  ists"  last 

year,  and  my  excuse  for  bringing  it  before  you  to  night  is 
thai  it  has  not  as  \,;  appeared  in  any  English  paper,  and 
that  I  would  rather  that  it  did  so  with  some  emendations 
and  additions  which  further  experience  has  - 

It  ran  hardly  be  said  that  any  systematic  attempt  has 
been  made  to  formulate  a  scheme  for  distinguishing  the- 
various  tanning  materials  by  their  qualitative  reacl 
except  perhaps  a  very  slight  table  published  by  the  writer, 
although,  in  view  of  the  constantly  increasing  number  of 
new  tanning  materials,  and  especially  of  new  extJ 
which  are  offered  to  tanners,  the  matter  has  become  one  of 
considerable  r  radical  importance.  The  commercial  value 
of  an   extract   is  dependent,  not   only  on   the   percentage  oS 
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tanning  matter  as  determined  by  analysis,  l>ut  on  the  nature 
of  the  tannin  present,  which  influences  the  character  of  the 
'.  ather  produced. 

It  is,  oC  course  obvious,  that,  failing  a  clear  knowledge 
the  tannins  themselves  any  really  scientific  scheme  of 
iration  is  for  the  present  impossible;  since,  although  we 
have  good  reason  to  believe  that  the  tannin-  are  a  lass,  we 
are  quite  ignorant  of  their  number,  which  may  easily  be  a 
comparatively  small  one,  since  many  members  of  the  group 
which  at  present  receive  individual  names  are  probably 
mere  mixtures.  All  that  can  he  done  at  present  is  to 
separate  the  tanning  materials  into  groups  or  individuals  by 
reactions  which  have  been  empirically  determined  ;  «»(' 
which  in  many  cases  we  do  not  know  the  chemical  signifi- 
cance, and  which  are  often  due  toother  constituents  of  the 
materials  than  the  tannins  themselves.  The  question  is 
-till  further  complicated  by  the  fact  that  woods,  barks,  and 
fruit  of  the  same  tree  often  yield  tannins  of  distinctly 
different  character.  Thus  the  bark  of  Acacia  arabica 
[Babul]  gives  the  general  reactions  of  the  Australian 
acacias,  and  evidently  contains  a-  it-  main  constituent  a 
tannin  of  the  catechol  group,  while  the  pods  of  the  same 
tree  have  a  tannin  which  differs  from  any  other  which  I 
have  examined,  hut  which  is  apparently  a  pyrognllol 
derivative.  The  differences  between  the  tannins  of  oak 
hark,  galls,  and  wood  are  equally  striking.  And  while 
cutch  from  the  wood  of  Acacia  catechu  gives  the  phloro- 
glucol  reaction  intensely,  the  hark  of  the  same  tree  hardly 
contains  a  trace. 

Perhaps  before  proceeding  to  discuss  means  of  identifi- 
cation, I  may  be  permitted  briefly  to  sketch  what  is  known 
of  thi  chemistry  of  the  tannins,  since,  though  it  is  as  yet 
impossible  to  determine  them  on  a  really  scientific  basis,  it 
is  well  to  keep  this  steadily  in  view. 

The  tannins  form  a  widely  distributed  class  of  vegetable 
products  of  varied  constitution,  hut  which  is  characterised 
by  the  power  of  precipitating  gelatin  and  allied  bodies  from 
their  solutions,  of  tanning  animal  skin,  and  of  giving  blackish 
colorations  with  ferric  salts.  So  far  as  is  kuown,  all  are 
derivatives  either  of  the  dihydric  phenol,  catechol,  or  of  the 
trihydric,  pyrogallol,  while,  many  of  them  contain  in 
•addition  phloroglucol,  which  is  isomeric  with  pyrocatechol, 
and  is  generally  regarded  as  being  also  a  trihydric  phenol. 
The  tanuins  frequently  exist  in  some  sort  of  connexion 
•with  glucose,  but  not  as  true  glucosides,  since  by  purifi- 
cation the  glucose  may  be  removed  without  apparent  change 
in  their  properties. 

The  only  tannin  with  the  constitution  of  which  v.r  are 
even  fairly  acquainted  is  gallotannic  acid,  the  ordinary 
tannin  of  the  shops,  prepared  from  galls,  and,  synthetically 
by  Schiffs  method  of  treating  gallic  acid  with  phosphorus 
oxytrichloride.  Gallic  acid  is  derived  from  pyrogallol  by 
the  introduction  of  a  carboxyl  group,  as  is  salicylic  acid 
from  ordinary  phenol;  and  gallotannic  acid  appears  to  be 
an  anhydride  of  gallic  acid,  bearing  a  relation  to  it  some- 
what similar  to  that  of  the  lactones  to  the  oxy-fatty  acids. 
From  either  gallic  acid  or  its  derived  tannins,  pyrogallol  is 
obtained  by  the  simple  action  of  heat,  which  removes  the 
<  < >..  of  the  carboxyl  group.  By  hydrolysis  of  gallotannic 
acid,  gallic  acid  is  restored. 

There  is  another  tannin,  known  as  ellagetannic  acid, 
which  is  evidently  closely  allied  to  gallotannic  acid,  and 
almost  invariably  exists  in  conjunction  with  it  in  tanning 
materials,  and  which,  when  hydrolyscd,  yields  a  pale  crystal- 
line solid,  scarcely  soluble  even  in  boiling  water,  and  which 
is  apparently  analogous  to  gallotannic  acid,  but  less  two 
atoms  of  hydrogen.  This  is  ellagic  acid,  which  is  of  con- 
siderable technical  importance  as  constituting  the  pah- 
deposit  of  "  bloom "  which  occurs  in  leather  canned  with 
these  materials.  The  constitution  of  the  tannin  is  unknown, 
but  a  rather  striking  colour-reaction  with  nitrous  acid 
appears  to  be  characteristic  of  all  tanning  materials  which 
contain  it. 

Of  the  actual  constitution  of  the  large  class  of  tannins 
which  yield  catechol  on  heating  we  know  very  little. 
Instead  of  bydrolysing  when  heated  with  water  or  dilute 
acids,  they  appear  nostly  to  yield  series  of  red  anhydride*, 
the   lower    members    of    which    arc    dark    coloured    and 


difficultly  soluble  tannins,  and  the  higher,  still  of  an  acid 
nature,  and  quite  insoluble  in  cold  water,  but  soluble  in 
alkaline  solutions,  are  "  phlobaphenes,"  or  "  reds,"  possibly 
allied  to  the  resins.  It  is  only  after  pretty  severe  treat- 
ment of  these  with  caustic  alkalis,  that  they  split  up  into 
protocatcchuic  acid,  which  is  related  to  catechol  as  gallic 
acid  is  to  pyrogallol,  together  with  phloroglucol  and  other 
bodies. 

1 1  would  obviously  be  most  scientific  and  satisfactory  to 
classify  the  tannins  by  these  decomposition  products,  but 
unfortunately  the  latter  are  so  unstable,  and  so  difficult  to 
separate,  that  this  is  impracticable,  and  we  have  to  fall  back 
on  reactions  whicli  do  not  demand  actual  isolation  of  the 
constituents.  One  of  the  oldest  of  these  is  the  colour 
reaction  with  ferric  salts,  with  which  catechol  aad  proto- 
catechuic  acid  give  dark  green  colourations,  while  pyrogallol 
and  gallic  acid  give  blue-blacks,  and  these  peculiarities 
usually  extend  also  to  their  derivatives.  As  a  reagent  for 
this  purpose  I  employ — 

Feme  Alum,  Ammonia  Ferric  Sulphate. — A  one  percent, 
solution  of  this  salt  has  been  chosen  as  easily  obtainable, 
neutral,  and  in  a  state  of  approximate  purity.  Ferric 
chloride,  which  is  generally  used,  is  almost  invariably 
strongly  acid,  and  of  a  very  persistent  yellow.  Acid  ferric 
chloride  in  excess  will  give  a  green-black  reaction  with 
gallotannic  acid  itself,  and  its  results  as  a  test  are  often  mis- 
leading. Ferric  acetate,  which  has  also  been  largely  used, 
gives  heavy  precipitates  with  most  materials,  and  is  very 
strongly  coloured,  so  that  it  was  found  less  convenient  than 
the  irou  alum.  As  the  colorations  are  generally  very 
powerful,  they  are  best  seen  by  diluting  the  tanning  infusion 
freely,  and  adding  the  iron  solution  very  cautiously.  In 
many  cases  the  coloration  first  produced,  and  which  is  the 
characteristic  one,  rapidly  fades  to  a  dull  olive  or  brown  in 
presence  of  excess  of  iron,  probably  by  oxidation  and 
destruction  of  the  tannin. 

It  may  be  pretty  safely  assumed  that  any  tannin  which 
gives  a  distinctly  greenish  black  with  irou  is  a  catechol 
derivative,  hut  there  are  a  large  number  of  materials, 
especially  among  the  acacias  or  mimosas,  which  give  pur- 
plish blacks,  hut  are  pretty  certainly  catechol  tannins  ;  and 
on  the  other  hand  the  oak  harks  which  Trimble  has  proved 
to  be  catechol  tannins,  and  most  of  which  give  green  blacks 
with  iron,  also  yield  bloom  or  ellagic  acid,  and  are  therefore 
also  allied  to  gallic  acid.  Another  reagent  is  there- 
fore employed  in  the  preliminary  classification,  viz.,  Br. 
water. 

Bromine  Water  Reaction. — It  is  best  to  add  the  bromine 
water  drop  by  drop  to  2  —  3  cc.  of  the  infusion  in  a  test  tube, 
until  the  solution  smells  strongly.  In  some  cases  the  pre- 
cipitate is  slight,  or  forms  slowly,  and  occasionally  it  is 
crystalline  and  on  this  account  less  conspicuous,  but  it  is 
usually  a  distinct  yellow  or  brown  flocculent  one.  In 
general  terms  it  may  be  said  to  be  a  reagent  for  the  catechol 
tannins ;  precipitating  all  which  give  green  blacks  with  iron, 
and  many  which  give  blue  or  violet-blacks,  which  are 
reasonably  suspected  of  containing  catechol.  It  does  not 
precipitate  any  recognised  pyrogallol  tannin,  but  several 
which  yield  ellagic  acid  (bloom)  such  as  oak  barks. 

Tannins  may  therefore  be  divided  into  three  classes,  as  in 
table  1.,  viz. : — (1)  those  which  give  a  precipitate  with  Br. 
water,  and  green  blacks  with  iron  alum,  and  which  are 
pretty  certainly  catechol  tannins;  (2)  those  which  give  a 
precipitate  with  Br.  water,  but  bluish  or  violet  blacks  with 
iron,  and  which  for  the  present  must  be  regarded  as  mixed 
or  uncertain  ;  and  (3)  those  which  give  no  precipitate  with 
Br.  and  blue-blacks  with  iron,  and  which,  so  far  as  we  know 
arc  all  derivatives  of  pyrogallol. 

By  far  the  largest  number  of  tannins  fall  into  class  1,  but 
these  may  be  pretty  satisfactorily  subdivided  by  a  reaction 
with — 

Cupric  Sulphate  and  Ammonia. — When  solution  of  cupric 
sulphate  is  added  to  a  tanning  material  infusion,  it.  some- 
times gives  a  precipitate,  and  sometimes  not.  This  is  a 
useful  indication  in  some  cases,  but  must  not  be  regarded  as 
of  first  rate  importance,  as  the  presence  of  any  salt  of  a  weak 
organic  acid  would  in  all  cases   cause  a  precipitate,  by  neu- 
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oralising  the  »olphuric  Msid  of  the  sulphate.     « tapric  acetate 
produces   ■  precipitate  with  :ill  tanoioi  to  fai    m  I  hare 

!  it  is  interesting  to  n"t>-  that  in  this  ea 
■  of  a  hkc  character,  the  tannin  combine*   with, 
and  precipitates  tl  i  whole.     <»i  the  addition  of 

ammonium  carbonate,  effervescence   lal  md  the 

dark<  oi>,  and  beoomei  a  true  taunate. 
When  ami  the  mixture  of  a  tannin  and 

,  precipitate  i-  invariably  formed  in  the 
lilM  U1.  of  c  ipper  with  variable 

blue  cuprie  hydroxide.     With  excess  of  am- 
whole  of    this   precipitate   is   in   manj 
rhile  iu   others,  an  insoluble  tannate   remains, 
the  case  with  all  tannins  derived   from  gnllo- 
tannic  acid,  ami  with  many  containing  protocatecbuic  acid, 
and  f. this   a  useful  nie;ins  of  classification,  though  as  yet 
the  difference  of  structure  to  which  it  corresponds  i-un 
The  fact   that   hemlock   and   other  pine    harks,  as 
well  a-  eutch  and  gambier,  yield  cuprie  (annates  soluble  in 
ammonia,  is  an  instructive  commentary  on  processes  which 
bean  proposed  for  quantitative  estimation  bj  precipita- 
ammonio-eopric  solutions. 
Where  the  precipitate  redissolves,  it  generally  does  so 
with  the  production  of  either  a  greenish  brown, or  a  purplish 
brown  coloration,  which   in  presence  of  a  small  amount  of 
the  blue  ammonio-cupric  sulphate,  appears  either  as  a  preen 
.  r.ddish  violet.     It  need  hardly  be   pointed  out  that   to 
his    col. .ration  well,  the  eopper  should   be    iu   the  least 
Hence  it    is  desirable  to   use  a  very  weak 
copper  solution,  say  at  most  one  per  cent. 

\\  ■    thus   obtain   two    sub-classes;    1    a  (Table    II.)   in 
which  copper  produces  a  precipitate  soluble  in  ammonia  and 
1   0    (.Table     II  1.1    in    which   an    insoluble   precipitat 
formed. 

No  attempt  has  been  made  to  arrange  systematically  the 
results  of  the  further  reactions  which  are  suggested  to 
determine  individual  members,  since  in  the  main  they  corre- 
spond to  no  broad  chemical  demarcation,  and  in  others 
they  shade  off  by  imperceptible  degrees,  so  that  it  is  only 
by  taking  all  characteristics   into   account   that  any    - 

Lusion  i  an  be  drawn.  This  is  specially  the  ease  with 
the  vanillin  reaction  for  phloroglucol,  which  is  given  strongly 
by  cuteh  and  gambier.  markedly  by  several  other  materials, 
and  so  faintly  by  many  others  that  DO  sharp  line  can  be 
drawn.  The  following  reactions  arc  those  which  I  have 
employed  for  lurther  distinction  : — 

Nitrous  Acid  Reaction. — This  reaction,  which  is  believed 
to  be  a  new  one.  is  obtained  by  adding  to  a  few   cc.  of  the 

dilute  infusion  in  a  porcelain  basin  a  distinct  excess  of 
freshly  prepared  solution  or  a  few  crystals  of  sodium  or 
potassium  nitrite,  and  then  :! — 5  drops  of  decinormal 
sulphuric  or  hydrochloric  acid.  In  typical  cases  the 
Ition  instantly  turns  pink  or  crimson,  and  slowly  changes 
through  purple  to  a  deep  indigo-blue,  but  in  other-  • 
sumach,  where  the  reaction  is  feeble,  and  masked  by  other 
changes,  the  tinal  colour  is  green  or  even  brownish.  In  a 
large  number  of  cases,  nitrous  acid  produces  a  yellow  or 
brown  coloration  or  precipitate,  but  "  reaction "  in  the 
tables  invariably  means  a  seriesof  colour-changes  as  ah 
described.  Nothing  can  as  yet  ho  said  on  the  nature  of  the 
clumical  changes  produced.  The  reaction  is  given  by  all 
tanning  materials  which  yield  ellag'.c  acid  or  "  bloom,'"  but 
uot  by  ellagtc  acid  itself,  nor  by  pure  gallo-tannie  acid.  It 
is  therefore  probably  a  reaction  of  ellagitannic  acid,  and  is 
valuable  for  subdividing  the  mixed  and  pyrogallol  tannins. 
It  may  also  be  obtained  faintly  from  some  of  the  oaks  in 
-  1  0. 

Stannous  ( "Uoridcand  Hydrochloric  Acid. — This  reagent 
cor-  'tig  solution  of  stannous  chloride  in  concen- 

trated hydrochloric  acid.  If  about  10  cc.  of  this  are  added 
to  1  cc.  of  the  tanning  material  infusion,  in  a  porcelain 
basin,  and  allowed  to  stand  for  10  minutes,  coniferous  tans, 
mimosas,  and  some  others  give  a  very  marked  pink  colora- 
tion. This  is  specially  distinct  in  the  ease  of  larch  bark. 
If  a  small  piece  of  larch-tanned  leather  be  steeped  in  the 
reagent,  the  coloration  appears  very  strongly. 


/ '        -  ii  i     :       '.-.-.  ing  or 

slip  "f  : l t i \  pine  wood  is  moistened  with  the  infti 
then,  either  before  or  after  drying  with 

concentrate  aoid,     Iu  the  ease  of  outoh  and 

gambier.    and    a    few    other   materials,  and   of    solution   of 
phloroglucol  itself,  the  spot  a  bright  red  '.r 

t,  but    in    many  cases    the    reaction    is    faint,    and    only 

appear-  aft  hours.     It   probably   always  indi 

the  |  i|      The  state nt  that  catechol 

a  similar  reaction  appears  to  be  an  error. 

-        m  Sulphite. — This  was  mentioned   in  my  pn 
manuscript  on  tl  t,  but  the  printer  unfortunately 

substituted  sodium  sulphide,  which  does  uol  answer  in  the 
laboratory  I 

A  few  drops  of  the  solution  arc  placed  in  contact  with  a 
crystal  of  sulphite  on  a  tile  or  in  a  basin.  With  valonia,  a 
bright  purplish  pink  is  rapidly  developed,  apparently  by 
Oxidation.  Many  other  tanning  materials  produce  red  or 
pink  colorations,  but  in  no  case  so  marked  a  reaction  as 
valonia. 

S  I   id. — A  t.'~t  tube  is  rinsed  out 

with  the   infusion   and   drained   ■  ml   a   drop 

remain-,  aid  about  1  cc.  of  concentrated  acid  is  cautiously 
poured  into  the  sloping  tube,  so  as  to  form  a  layer  under- 
lie tanning  solution.  The  ring  of  colour  at  the 
junction  of  the  two  liquids  is  noted,  and  then  they  arc 
mixed  by  shaking  and  dilute, 1  with  water.  About  half  the 
materials  give  a  deep  purplish  crimson,  called  simply 
'•  crimson  "  iu  the  tables,  and  in  many  cases  this  is  decidedly 
pink  on  dilution,  while  in  others  it  is  obscured  by  brown 
products  formed  by  the  heat  of  mixture.  A  large  number 
of  other  materials  give  browns  or  yellows  only,  which, 
when  intense,  may  appear  red,  but  dilute  to  yellows  or 
yellow-browns. 

Lime  Water  is  a  most  useful  reagent,  being  very  varied  in 
the  colour  of  the  precipitates  it   produces,  and  the  cha 
they  undergo  by  oxidation.     The  reaction  is  best  seen  in  a 
shallow  porcelain  basin,  and   time  allowed   for  the 

changes   to  take   place.     It   may   be   safely   added   in  con- 
siderable ex     -  - 

77ie  infusions  of  Tanning  Mali  rials  employed  are  under- 
stood to  be  of  about  the  strength  used  by  the  writer  in 
determinations  by  hide-powder,  viz.,  about  0"6  gnn.  of  dry 
soluble  matter  in  100  cc,  but  moderate  divergencies  from 
this  do  no;  influence  results.  Of  course,  where  rear 
are  feeble,  with  very  dilute  solutions  they  may  be  imper- 
ceptible, and  on  the  other  hand,  strong  solutions  will 
sometimes  give  precipitates  where  only*  colorations  arc 
noted  with  weak  ones.  As  some  of  these  reactions  are 
dependent,  more  or  less,  on  the  concentration  of  the 
infusion  employed  it  is  desirable  to  experiment  in  the  first 
instance  with  known  materials  in  order  to  acquire  a  little 
experience  of  exact  conditions. 

In  some  cases  these  reactions  will  serve  to  determine  the 
constituents  of  mixtures,  but  in  others  this  will  continue 
impossible  till  further  and  more  distinctive  reactions  are 
discovered. 

They  can  of  course  be  applied  to  the  recognition  of 
tannages,  when  excess  is  present  in  leather,  which  can  be 
dissolved  out  with  water  ;  hut  the  effect  of  dilute  alkalies 
and  other  solvents  on  the  reactions  is  worth  further 
experiment. 

It  was  thought  that  some  information  as  to  the  meaning 
of  the  reactions  employed  might  be  obtained  by  examining 
the  behaviour  of  the  simpler  derivatives  under  the  same 
circumstances,  and  the  results  are  given  in  Table  X.  It 
will  be  at  once  obvious  that  the  blue-black  reaction  with 
iron  is  characteristic  of  the  pyrogallol  group,  and  the 
»reen-black  equally  so  of  the  catechol  derivatives,  while 
phloroglucol,  contrary  to  the  statements  of  the  t 
gives  no  marked  reaction  with  iron,  but  is  the  only  member 
of  the  group  characterised  by  the  very  delicate  reaction 
with  the  vanillin  present  in  deal.  On  the  remaining 
reactions  little  light  is  throw  n. 
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Table  I. 
Preliminary  Classify  ltion  of  Tanking  Matkkials. 


Lr.  Water  produces  a  Precipitate* 
Greenish  Blacks. 

(Catechol  Tannins.) 

Copper  Sulphate  followed  by  Ammonia 
in  Exi      • 


Br.  Water  produces  a  Precipitate. 
bon-Atum  gives  Blue  or  Purplish  Blacks. 

(Mixed  and  Doubtful.) 

Sodium  Nitrite  and  »  drops  10  Hi  1. 


Br.  Water  product's  no  Precipitate* 

Iron-Alum  gives  Blue  Blacks. 

(Pyrogallol  Tannins.) 
Sodium  Nitrite  and  3  drops  rj  11(1. 


Precipitate 

- 

1  o 

Table  II. 


Precipitate  does 
not  redissolve. 


13 
Table  III. 


N  o  reaction,  or, 

at  most, 

darkening. 


Table  IV*. 


gome  Colour-Change 

through  Red  towards 

Blue  or  Green. 

Table  V. 


Colour-Change 
through  Eled  to 

Blue. 

3a 
Table  \  [. 


No  reaction. 


30 
Table  VII. 


Table  II. 


Class  la. 

Ferric 
Alum. 

Bromine 

Water. 

Nitrous 

Acid. 

CuSOi 

+ 
NH.OH 

SnClj+HCl 

Deal 

Shavinp 
and  Ik  i. 

N.i.KOj 

HaS04 

Lime 

Water. 

Cutch.es  from  Ac.  catechu 
wood. 

"Thann  leaf  "extract  (a 
cutch  substitute). 

Green- 
black. 

Olive- 
black  pp. 

Pp. 

No  react, 
darkens. 

Tji.  redis- 
solves  gene- 
rally red- 
violet 

coloration. 

Pp.  redis- 

solves 
brownish 

.-  ■!  nation. 

No  react. 

Deep 

violet-red. 

Xo  react. 

Reddens 

somewhat. 

Xo  react. 

Red-brown 
coloration. 

Crimson, 
dilutes 
pink. 

Reddish 
pp  slowly 

formed* 

No  pp. 

"Turwar"  bark  (C 

■ 

black. 

» 

•• 

I'|i.  rnliv 

.i  lives  red- 
\  i  ilel . 

Trace 

Pink 
coloration. 

Crimson 

Re  hlish  pp. 

"Gambene"  extra' 
gambier  substitute). 

Green- 
black 

coloration. 

'• 

•• 

» 

» 

No  react. 

Slight  pink 
coloration. 

Crirasor, 
dilutfs 
pink. 

■• 

•'  Tengah"  bark  (G 

'                            -'/!). 

- 

- 

No  react, 
darkens 

pp. 

•■ 

Pink 
coloration. 

» 

Pink 

coloration. 

Crimson 

Briirht  red 
PP. 

Bark  (Acacia  Icucophlcea) 

•• 

No  read. 

>• 

- 

Slow  violet 
react. 

t  Irimson, 

dilutes 

pink. 

Dull 
brown  pp. 

Bark     {Sovmida     febri- 
fuga). 

«   irk      bark      (Qiiercifs 
tuber). 

j 

React  > 
somewhat. 

Pp.  rn,i<- 
solves  red- 
brown. 

Pp.  redis- 
solve ■* 
brown. 

Xo  react. 

Xo  react. 

Reddens 

Crimson 

Crimson. 

dilutes 

pink. 

Red-brown 
Reddish 

brown  pp. 

Green        oak        (Ital.) 

i 

GarouiUe    (root    bark  of 
Serines  oak  {Qitercus 

» 

Reacts 
faintly,  if 

at  all. 
B.  acts! 

-' 

- 

» 

•• 

■: iron  bark  (' 
ens  Tinctoria.) 

» 

" 

Reacts 
somewhat. 

Light  green 

Doubtful 

" 

•■ 

:.-r  (ext.  of   1 
of  Naucle  <  gambir). 

Deep  green 
coloration. 

- 

No  react. 

darkens. 

Pp.  red  s 

solves  olive- 

Yellow 

Do  p 

violet-red. 

Yellow 

Crimson,' 

dilutee 
brown. 

No  pp. 

*"  Pruim  bast.*'  >le:ivesof 
Colpoon  or  Osiris 
•  omprt 

+  •'  K"ko."  Natal   (leaves 
Celastrtts     buxi- 
.folia). 


Larch       bark 
Eiiropaa), 


Hemlock  bark  (Tsvgn  or 


Larch "    extract     from 


Green 

black. 


1 

black 
coloration. 

Olive  - 

rt-<lrl:v}|  pp. 


Green- 
black  or 
brown. 


No  react. 


Xo  react, 
darkens. 


So  r<  ict., 

pink  with 

NaNoi 

No  react. 


Pp.  redis- 
solves 
green. 


Pp.  redis- 

solvi-solive- 
green. 

Pp.  redis- 
solve s 
i      ttal 
tint. 
Pp.  r.-dis- 
solv  > olive- 
green. 


Xo  react. 


Pink 
coloration. 


Pink  „  „  Light 

yellow  pp. 

No  react.  „  Dark  Bright 

IT"-.'  n.         yellow  pp. 


No  react.       DcOpred-      Rusty  pp 
darkens.        brown. 


Reddens       Crimson,     Red-brown 
dilutes  pp. 

pinkish. 

Darkens  Deep  Brown  pp. 

i-ed-brown. 


■    I  sod  at  Cape  of  Good  Hope  as  sumach. 

tTJsedinl  ch  substitute.  ■  .  . 

t  Ftchte,  Uothtanne,  Norway  or  common  spruce.    Abu  s  pi  cUn  ita  the  Weiss  or  K<lch  Vannc  or  saver  hr  13  said  to  give  a  blue-black 
with  iron. 

§  Dyes  yellow  with  Al  and  Sn  mordants. 


THE  JODRNATi  OF  THE  SOCIETY  OF  CnEMIOAL  INDUSTRY. 


101 


Twin     III 


Alum. 


I 

V"'-  Ml..), I 


H 


- 


r  k 


\  tract 
ngh  ). 


Htzii). 

Green- 
black 

■incur      bash "       Iwirk 

■ 

Green- 
black. 

tPr 

'•  Krupi 

§ 

;ron 

rem 


Olive- 
green 


Pp. 


Dense  pp       N 

darkens. 


Trace 
Doubtful 


ti  il        Reddish-         Slmlit         y, 

black:       reddening. 

„  Dense  pp.     Pink  a  lor        Ti 

pp. 


No  react.      Dense  pp.      No  react, 
darkens. 


distinct. 


No  react. 


Hearts      Decided  pp. 
distinctly.  Insoluble  in 
excess. 


II  SO, 


N  Dense  pp.      No  n  V 

Dense  Pink  <-r 

chocolate 
pp. 

Dense         P  ssiblc 
li  t-black 
pp. 


Infusions  Him:  tally  with  ammonia. 


TvBLE    IV. 


- 

somewhat,  dilutes  pink.         m. 

Pink  color    Bed-brown        Flesh 

i  pp. 


Dull  cnni- 
intense. 

Be  l-brown 
ting. 


No  pp. 


Red  pp. 
Light 


Doubtful.       Crim 

n  n  pp. 
dilutes  [link. 

K-  i  Yellow- 

broil  n  pp. 


Pink  color      Crimson  Light 

dilutes  pink,    yell 

.    ..  Slight 

sh  pp. 


Pink 
coloration. 


color  pp. 


Reddens 


ion        Reddish 

dilutes        brown  pp. 
I     pinkish. 


I 


Class  a  i. 

Alum. 

Bromine 
Water. 

Nitrous 
Aci.l. 

CuSO, 
NH.OH 

SnCl. 

+ 

III 

Deal 
Shaving 

anil  11(1 

Na,S03 

II.-". 

Linn* 
Water. 

s 

mach 

Con 

Blue-black 
PP. 

Pp. 

Nn  react. 

Dark  pp. 

No  react; 

No  react. 

■i 

Yellow- 
brown. 

1 
darkening. 

Kliphaut     1  :nk" 

Th  ii  n  6 

Blue-black 

" 

■• 

Dense 

dark  pp. 

Pink 

Dull 
i 

dilutes 
orange. 

Pinkish  pp. 

Canaigre    R 

■  . 

Blue-bbwk 

IIP- 

" 

- 

Dense 
dark  pp. 

No  react. 

i 

Slight 
darkening. 

Fellow- 
brow  n. 

Pink 

coloration 

■'  Talwaan  "          \ 

lwntjes  " 

•rhiza  Bur- 
Chi  I 

n 

No  n  act. 
Darkens. 

" 

No  react. 

" 

Pink 

Red. 

. 

Mimosa  or   Wattle  imrks 
(Var      •           Austral. 

Dirty 

violet  pp. 

- 

s 

Dense 
purple- 
brown  pp. 

Slight 
reddening. 

Sometimes 
trace. 

Reddens 

1 

dilutes 
pink. 

or  yellow- 
brown  pp. 

1       bark.        India 

M 

■■ 

dark  tip. 

Some  trace 

Faint  trace 

- 

- 

Crimson 

IXirk 

red    Austr.   bark 
(Prvl  ■ 

If 

Pp.  needle 
crystals. 

- 

Deep 

N 

- 

pink. 

dilutes 

pink. 

Bright 

VlOlrt  pp. 

- 

B 

Pp. 

» 

Reddish- 
black  pp. 

■• 

Reddens 
strongly. 

•• 

Red  pp 

turni'isr 
violet . 

*  Used  at  tape  of  Good  Hope. 
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Table  \  . 


Class  ifi. 

Ferric 

Alum. 

Bromine 
Water. 

Nitrous 
Acid. 

i  uSi  i. 

and 

Ammonia. 

SnCla 
HCI 

Deal 

Shavill-- 
anil  ill! 

Na2S03           B  .-ii. 

Lime 
Water. 

English  Oak    (Quercus 
«r.) 

Jaft  or  Debit.*  Supposed 

cak  product. t 

Blue-black 

Blue-black 
pp. 

Pp. 

u  «cts 
somewhat. 

Reacts 
red-blue. 

Slight  pp. 

Dark 
brown  pp. 

Bri  i\i  n  pp. 

Dark 
brown  pp. 

No  react. 

Dark 
brown  pp. 

Faint  react. 

Reddens       Crimson 

J     dilu 
pink. 

Some                 „ 
darkening. 

Reddish- 
brown  rjp. 

•  A  Persian  product,  dark  scales  very  rich  in  tannin  (about  40  per  cent.). 
f  Strong  infusions,  dry  whitish  and  iridescent. 


Table  VI. 


:ta. 

Ferric 
Alum. 

Bromine 
Water. 

Nitrous 
Acid. 

CuSO, + 
Ml, OH 

Sun.  + 
HCI 

Deal 
Shaving 

and  HCI 

Sa  SO 

H.SOa 

Lime 
Water. 

Alepoo  Kails  (of  Quercus 
infectoria). 

Blue-black 

pp. 

No  pp. 

shghl 

scum. 

Reacts  red 
to  bine. 

Dark  pp. 
insoluble. 

Li-'ht 
yellow  pp. 

No  react. 

No  react. 

Greenish 
to  dirty 
yellow. 

Pale  pp. 

turn  in:: 

green. 

'Sumach  f!e 

t-ia). 

*' 

No  pp. 

Ri-acts 
feebly. 

Dark- 
brown  in- 

No  react.             „ 

" 

Yellow 

Yellow  pp. 

tin  ■"■ 
br  igh  1 

I ■: 

•Myrobalans  I  Vei  mituUia 

vhtbuia). 

» 

» 

Reacts  red 
to  blue. 

Dark  ,n- 

■1 

•' 

" 

Yellow 

Yellow  pp. 
turning 
greenish. 

Pomegranate            rind 
i  Punica  gran  <fv 

" 

Dark- 
brown  in- 
soluble pp. 

No  react. 

Orange- 
brown. 

yell*  v 
tanuuK 

red  with 
es<  - 

ibilla       (po'J       nf 
breoi' 

„ 

" 

Dense 
dark  pp. 

" 

Deep 

yellow. 

Deep 
yel  low- 
brown. 

Bright 
yellow  pp. 
darkens 
iwhat. 

+  Divi-iiivi  (podof( 
iria  i. 

'• 

No  react. 

Crimson 

Yellov 
turning 

red-purple, 

Algarobo  (probably  pod 
of  Prosop 

•• 

» 

React  s  red 

•• 

•■ 

Yellow 

Yellow  to 

(»hve. 

Yellow  pp. 
turning 

black. 

pof  Quercus 

■  , 

» 

- 

Reacts  red 

to  blue. 

i 

dish  pp. 

» 

" 

Purplish 
pink. 

!>■    p 

yellow. 

Yellow  pp. 

turning 

red-purple. 

1"  Oak  wood  "extrac 
or  chestnut  wood). 

•• 

Purple- 
brown  pp. 

Reddens 

Yellow 
brown. 

" 

•  Dyes  yellow  on  Sn  mordants. 

+  Moderately  strong  potassium  nitrite  solution  precipitates  divi,  bul  nol  dilute  oikwonl  solutions;  pp.  soluble  in  i. 
water. 

:  Crude  chestnut  wood  extract  may  be  distinguished  from  oakwoo-J  by  its  violet  reaction  with  nrmiiiiui  sulphid  ■'•  r,' 

N  -  861,  p.  IS! 

Table  Vlf. 


Class  30. 

Ferric 
Alum. 

Bromine 
Water. 

Nitrous       CuSl  >t  and 

Arid.          Ammonia. 

S  ■',',;  1            Shawns         NaaSOa          H2SO«           Jg» 
H1  ■          and  HCI                                                 Wa 

Pure gaUotannic acid  ...     Blue-black 

pp. 

Babool     pods     {Acacia     Blue-black 
Arabica). 

No  pp.        Noreact.      Dark  pp. 

„            Noreact.         Dark 
daikens.          Kreen 
colour. 

No  react. 

No  react. 

Faint 
violet. 

No  r?act. 

Yellow 

1: 
violet. 

Pale  pp. 
turning 

blue. 

Pink 
lour* 
Ki   pp. 
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Bromine 
Mam. 

hoi Dwk- 

coloration, 
licacid .. 

Non«ct.        Bulky 

illol Blue-black      No  pp. 

turning 

Ifrtvn  liiul 

brown. 

..  i.l Blue-black  „ 

ation. 


1 

Mil.       \    III 

Nitrous 

1    ,is,l,„„l 

Ammonia. 

H 

Turns 
yellow . 

\  i  r.  ,.  i 

Turns 
brown. 

No  pp. 

Turns 
olive 

•• 

green, 

Turns 
yellow. 

Brown 
colour. 

Turns 
In  DM  ti. 


and  li 

II  so 

w 

No  r  act.       No 

No  pp. 

•■ 

s 

•• 

1  ' 

'  ion. 

- 

N<>  i'  i 

Violet 

coloration 

rapidly 

turning 

N 

White  pp. 

niiiiitly 

turning 

blue. 

Bi  ...  noNE 


Ferric 

Alum. 


Table  1\. 

oj    Profkssor  Trimble's  Pi  rifii  d  Oak   Bark    I'^m\- 
Monograph  «>i    phe  T  ants*  ins,  Vol.  II..  p.  88.) 


Deal 


Nitrous  CuS04and     »™rn       .,..,      c,    ,.*■    ,  »    ^, «  r         n 

Water.  Iroinonia.        I!    :-      "'  '      Sgffigj 


lilitek  oak  (Q.  timet 
Pin  oa)  !m).. 

S 
B 
Win:. 

Chestnut  oak    Q.  primus) 


\Q.  rob  it  r)  . 


I  Green  colour 

and  pp. 


Bluish-green 
►ur. 
Green  pp. 

Green  colour 

and  pp. 


Yellow  pp.      Brownish- 
yellow  pp. 


Indian  oak    [Q.  sen  tear 


Bluish-. 
colour. 
Green  pp. 

■  Green  colour 

and  pp. 


Pp.  Yellow  with 

•    ae  pink. 


Pinkish  Pp. 

colour  chang-     Brow  Dish- 
ing !•>  brown    green 
pp. 


Pp. 

■ 


Pink  coloui 


Pinkish 

colour. 
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NOTE  <>X  THE  ESTIMATION  OF  TANNING 

MATTER. 

BY    H.    K.    FBOCTEl:,    F.I.C. 

1  mike  is  much  for  which  the  leather  trade  should  thank 
the  Imperial  Research  Statiou  for  Leather  Industries  at 
Vienna,  and  not  the  least  of  these  benefits  i>  the  invention 
of  the  indirect  gravimetric  method  of  tannin  estimation 
published  by  Simand  and  Weiss  (Dingl.  Polyt.  J.  260, 
564;  this  Journal.  6,  94)  in  1887,  and  now  used  in  various 
modifications  by  leather  chemists  practically  to  the 
exclusion  of  every  other,  the  Lowenthal  method  only 
retaiuiug  a  certain  place  for  special  purposes.  In  its 
original  form  the  process  consisted  in  evaporating  a  given 
quantity  (50  or  100  ec.)  of  the  tannin  infusion  to  determine 
total  solids,  while  to  another  portion,  carefully  purified 
powdered  hide  is  added  in  five  or  six  successive  small 
quantities  at  intervals  of  six  or  eight  hours,  so  as  to  avoid 
the  hardening  effect  which  strong  tannin  solutions  exert  on 
hide  if  added  all  at  once ;  and  the  filtrate  from  this  is  again 
evaporated  to  determine  the  solids  remaining,  which 
represent  the  "  non-tannins,"  the  difference  between  the 
two  determinations  giviDg  the  actual  weight  of  the  tanning 
substances  absorbed.  The  principal  drawback  is  the  rather 
considerable  time  required  for  complete  absorption  (24 — 36 
hours)  and  the  consequent  liability  to  putrefactive  action  in 
hot  weather.  This  is  reduced  by  the  device  used  by  Dr. 
Hellon.  who  sets  the  absorption  flasks  iu  a  vessel  of  running 
water. 

Almost  immediately  after  the  publication  of  the  method, 
the  present  writer  (this  Journal,  he.  cit  )  suggested  the  use 
of  a  filter-tube  charged  with  the  hide-powder  as  a  means 
of  detannising.  This  was  at  once  adopted  by  the  Vienna 
Research  Station  with  some  improvement  in  the  form  of 
the  filter,  and  is  still  used  there  with  quite  satisfactory 
results,  reducing  the  required  time  to  2  or  3  hours. 

A  further  modification  was  recently  published  in  the 
"  Leather  Manufacturer  "  by  Dr.  Fiebing,  of  Milwaukee, 
Wis.,  with  which  I  was  much  struck  when  I  saw  it  in  operation 
in  his  "laboratory,  and  since  that  time  have  found  it  so  satis- 
factory at  the  Yorkshire  College  Leather  Industries  Laboralnry 
that  we  there  use  it  for  almost  all  tannin  determinations. 
The  principle  of  the  new  method  is  identical  with  that  of 
Simand's  original  process,  but  instead  of  merely  digesting 
with  occasional  shaking,  the  liquid  is  violently  agitated  for 
10  minutes  each  time  with  three  successive  quantities  of 
hide-powder,  which  has  previously  been  thoroughly  washed 
in  at  least  two  changes  of  water,  and  well  squeezed.  The 
shaking  is  best  done  with  a  "  milk-shaker,"  a  little  machine 
coasnucied  for  the  preparation  of  American  drinks,  and 
consisting  of  a  vertical  rod  carr\  ing  clamps  for  two  glasses 
with  covers,  which  receive  a  rapid  reciprocating  movement 
(not  less  than  320  to  420  rotations  of  the  crank  per  ruin.) 
from  a  crank  driven  by  a  multiplying  wheel.  In  place  of 
glasses  I  frequently  use  ordinary  bottles  of  suitable  size,  with 
india  rubber  corks  ;  and,  as  in  my  laboratory  we  have  the 
convenience  of  an  electric  motor,  I  usually  run  rather  over 
the  time  named  for  extra  safety,  although  with  G  grins,  of 
hide-powder  in  all  to  100  cc.  of  infusion  not  containing 
more  thau  06  grai.  of  total  solids,  30  minutes  i-  -utticient 
to  remove  all  tannin. 

It  is  obvious  that  some  correction  must  be  applied  to  the 
results  for  the  water  introduced  in  the  dam],  hide-powder. 
This  is  determined  by  pressing  the  latter  in  folds  of  cloth 
in  a  copying  press,  and  re-weighing  to  ascertain  gain  in 
weight,  each  grm.  of  which  is  reckoned  as  an  addition  of 
1  ce.  to  the  volume  of  the  solution  employed.  Even  if  this 
is  not  strictly  accurate,  any  small  error  has  only  a  vanishing 
influence  on  the  result. 

In  addition  to  the  saving  of  time,  the  process  ha>  the 
advantage  that  it  gets  rid  of  the  rather  dubious  cor- 
rection for  solubility  of  the  bide-powder  sometimes  used 
in  Simand's  original  method,  and  hence  will  give  good 
results  with  powders  which  are  useless  either  for  this  or  the 
filter  method.     Thus,  an  experimental  powder  was  prepared 


from  the  sawdust  of  buffalo-hide  pickers  (a  manufacturing 
waste  worth  about  5<j.  per  lb.)  by  washing  first  with  dilute 
sulphurous  acid,  then  with  abundance  of  tap-water,  and 
finally  with  distilled.  This  was  dried  by  spreading  on 
paper  in  a  warm  room,  and  ground  through  the  Burroughs 
and  Wellcome's  drug  mill,  which  we  use  for  samples  of 
tanning  materials.     It  formed  a  somewhat   greyish-wh>te 


powder,  much  heavier  and  less  bulky  than  the  Vienna 
powder,  and  proved  quite  useless  in  the  filter  from  its 
compactness,  and  the  difficulty  of  wetting  it,  probably  due 
to  traces  of  fatty  acids.  Used  in  the  "  shaker,"  the  results 
agreed  most  satisfactorily  with  the  Vienna  powder,  and  we 
now  rarely  use  anything  else,  as  the  saving  in  cost  is  very 
considerable,  Vienna  powder  costing  here  about  10s.  6d. 
per  lb. 

The  following  experiments  made  by  Mr.  E.  Dewez,  one 
of  my  students,  to  determine  whether  the  speed  of  the 
motor  had  any  influence  on  the  amount  of  matter  dissolved 
from  the  powder,  show  also  very  clearly  to  how  small  an 
extent  it  can  influence  the  results  of  an  analysis.  6  grms. 
of  the  powder  were  shaken  for  half  an  hour  at  the  highest 
speed  of  the  motor  with  100  cc.  of  water,  when  50  cc.  of 
the  washings  filtered  through  paper  and  evaporated  left 
18  mgrs.  of  solids,  of  which  9  mgrs.  was  inorganic.  It 
was  then  washed  a  second  time  for  10  minutes,  when  50  cc. 
gave  only  4  mgrs.  residue.  A  second  experiment  at  the 
slowest  speed  gave  for  the  first  washing  1 4  and  for  the  second 
2  mgrs.  residue.  The  washed  powder  of  the  first  experi- 
ment, which  must  have  given  up  much  less  than  4  mgrs. 
to  a  third  washing,  was  now  used  to  detanuise  100  cc.  of  an 
extract  liquor  as  before  described,  and  gave  a  result  of  7 '91 
percent,  of  non  tannins  in  the  sample  of  extract,  while  a 
parallel  determination  with  Vienna  powder  and  the  siphon 
filter  gave  ""81  per  cent. 

In  my  opinion  the  only  satisfactory  way  of  dealing  with 
the  soluble  matter  iu  hide-powder  is  to  eliminate  it  to  such 
an  extent  that  it-  influence  may  safely  be  disregarded,  any- 
attempt  to  determine  its  quantity  and  apply  a  correction 
being  rendered  uncertain  by  the  tact  that  it  consists  to  a 
large  extent  of  partially  altered  hide,  which  is  precipitated 
by  tannin,  and  consequently  is  less  soluble  in  tanning 
infusions  than  in  pure  water.  With  a  good  powder  in  the 
hide-powder  filter  it  is  practically  eliminated  by  rejecting 
the  first  portion  (of  say  30  cc.)  which  comes  over,  but  such 
a  powder  should  be  carefully  tested  before  use  to  ascertain 
that  after  running  30  cc.  the  residue  left  by  the  next  50  is 
negligible.     To  give  an   idea  of  the   limit  allowable,  I  may 
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I  .mt  that  on  .1  -'ii  pet  cent  material  eaob  milligramme 
«ill  be  approximately  equal  to  0'  I  pet  cent. 

In  an  important   paper,  I  ebei  Eine  wichtige  Eehlerqoelle 

der  gewiehtsanalytisohcu  Methode  der<  ierbstoffbeeti ung 

Oiap    Polyl   Jour.  280,  Hefl  6  and  7 1,  Dr.  R,  Koch  points 

■  mi    the  very  varying  quality  of  commercial   bide-powders, 

and    mentiona   one,   oi   whioh   I  [ave  no  less   than 

a.  of  soluble  matter  I     He  further  draws  attention 

t ■■>  the  fact  that  in  his  hands,  powders  which  bad  undergone 

■  ■  degree   ol  incipient   putrefaction,  and   which   c 
quautly  gave  much  soluble  matter,  gave  different,  and  indeed 
higher  results  than  normal  powders  to  the  extent  of  some- 
times   '2    pet   sent.,  even   after   thorough   washing.    This 
it'U-  absorptive  power  has  also  been  confirmed  by  Dr. 
bing,  and  especially  by  Mr.  Westenfelder,  of  Cincinnati 
i  both,  I  am  gl  "1  to  say,  members  of  out  Society  ),  the  latter 
of  whom  furnished  mo  with  the   results  of  a  long  series  of 
analyses   bearing   it   out.      Dr.   Koch  states  as    necessary 
characteristics  of  a  good  hide-powder  for  the  filter  method 
(which  was  used  by  all   three   chemists   named),   that   the 
rdet  must  be  white,  rather  inclining  to  yellow  than  grey, 
fine  and  woolly,  not  powdery,  and  especially  without  any 
unpleasant  putrefactive  smell.   The  Vienna  powder  possesses 
these   characteristics   in  a   high   degree,  as  also  does  one 
supplied  me  by  Messrs.  Reynolds  and  Branson,  while  my 
buffalo    powder   presented  a   perfect   example   of  all   the 
table  features  condemned,  and  even  after  purifica- 
tion does  not  recommend  itself  by  appearance;  and  yet,  as 

I  have  shown,  gives   results    by  the  "  shake"  method  which 

I  with  those  of  standard  powders.     This  bears 

out    the    a-serliou    that    the    "shake"    method    is  far    less 

dependent  on  the   character   of  the    powder   than   the   filter 

method  ;  hut   as  it  was  quite  impossible  to   use  the   huffalo 

powder  in  the  ti:ter.  I   am  unable   to  test    it  directly.     It   is 

rible  that  the  use  of  sulphurous  acid  in  the  purification 

of  my  powder  may  have  removed  the  objectionable  features 

complained   of,    but    in    the   meantime    1    am    inclined    to 

attribute    the    error     rather    to    the    mechanical     than    the 

chemical  state  of  the  putrefied  powders.     I  am  not  at  all 

-are    that    with    the    American    chemists  it    was   the   worse 

powders  that  gave  the  higher  results,  as  with  Dr.  Ketch.     It 

is  in  any  ease  important  to  employ  the  best  possible  powders, 

ist  on  check  anal]  ses,  and  to  make  quite  sure,  by  means 

of  comparative   tests,  before   using  one  of  more  doubtful 

uiee.  that  it  lias  no  adverse  influence  on  the  accuracy 

suits. 

Disi  i  ssiox. 

Mr    A.  11.  A  i  ti  x    said  that  he  bad  been  much  interested 

:n    Mr.  Procter's   paper,  and  looked    forward  t . >  seeing  it  in 

print.     The   subject    of    the   recognition  of    tannin   matters 

great    initial    difficulties.      He    thought    that    the 

.    of   various   kinds   of    tannin    together    simply 

I  precipitated  gelatin  resulted   in  the  grouping 

-  which  did  not  necessarily  belong  to   the  same 

iv  more  than  copper,  chromium,  and  nickel  could  be 

analytically   classed   togetbet    simply   because   theii    salts 

formed   green    solutions.      He  was   interested  to   know  that 

the  nitrons  acid  test  had  yielded  good  results,  though  it  was 

'intinsr  to   rind    that   Mr.   Procter  had   not  y 

tailed    all    the   conditions    ol  He    thought    that 

Mr   Procter  had   done  wisely  in  substituting  iron  alum  for 

ferric  chloride,   which    certainly  gave   very  erratic    results, 

rdinary   laboratory    reagent    being   of  very   indefinite 

nature,      lie  was   interested   in    Mr.    Procter's    results   with 

corr,r  •  he  had  recently  been  employing  it  for  an 

entirely  different  I  tirpose.      With"  the  exception,  perhaps,  of 

tate.  it  bad  a  more  general  precipitating  power  than 

any  other    metallic    salt.       Some  20    cars    since     he    had 

1   a  reaction   for  gallotannic  acid,   or   rather   the 

tannin  ,.f    tea,   which   was    very    delicate,    and    consisted 

in  the  red  coloration  produced  with   a  solution  of  potassium 

inide  to  which   excess  of   ammonia  had   been  added. 

He  did  not    at  that   time  extend    his   examination   to   many 

other    kinds    of   tannin,    and    should    W   glad    to    learn    if 

Mr.  Procter   had  nude  any   experiments    in    that   direction. 

•      aid   also  like  to  know  if  Mr.  Procter   had  succeeded 

in  detecting  phlorogtueol  in  the  product  obtained  by  fusing 


catechu  and  allied  substances  with  b      Hi   bad 

'ned     n,  jn     this    ,1  i      :     I, ,,, I    ,„■:.  i 

mci  1 1  -I.  'i   in  obi  i  sing   such    i   «    all   ic   thi    kg  would 

lead    one    to    expect.       This    was    i  -wing    to   Ins 

expi  otin  ■  iii  obi  on  ,i  \  iolel   co  ■  bloride, 

which    Sir.    P let    lias   shown  wa     nol  yielded  bj   pure 

lol.       \s    to    the    coloratii  d    by    lime- 

water,  experiments  he   made  many  years   ago  led  to  very 
erratic  results  when  the  test  was  applied   in  th 
air.     He  bad   found,  howevei  resting   and  more 

reliable  results  were  obtained  by  operating  in  the  al 
of  air.     This  he-  did  by  introducing  the  tannin  solution  into 
a  nitrometer-tube   tilled   with   mercury.     He    then    added 

through   the    tap  lime-water   or  binv  ta-wat.r,  and    oh 

the  change.     Then   mi  gradually  a  I  the  changes 

due  to  gradual  oxidation  were  conveniently  observed. 
This  method  of  manipulation  might  he  advantageously 
employed   in  othei   cases  where  il  was  desirable  to  opi 

in  the  absence  of  air,  or  to  admit  air  in  regulated  amount, 
Mr.  Allen  congratulated  Mr.  Procter  on  having  found 
a  simpler  method  of  estimating  tannins  than  that  of 
leov,  mil:, I,  int.,  which  the  personal  equation  entered  far 
too  largely.  The  examination  of  tannin  materials  was 
always  a  difficult  problem,  and  different  analysts  ,li,l  DOt 
always  obtain  concordant  results. 

Mr  Richardson  was  glad  that  the  use  of  hide-powder 
had  proved  satisfactory.  What  wis  understood  by  the 
term  "  tanning  substance"?  Did  it  include  all  substances 
that  were  absorbed  by  hide-powderi  Surely  othet  sub- 
stances  than  tannins  were  so  absorbed.  He  was  surprised 
that    nothing  had   been  said    of    the  USi 

lead.  What  was  the  action  of  mordants  on  tannins?  He 
was  under  the  impression  that  the  action  of  tannins  upon 
hide-powder  was  like  that  which  they  exercised  in  the 
dyeing  process.  Had  Mr.  Procter  observed  whether  the 
action  was  different  in  the  case  of  an  iron  and  of  a  tin 
mordant  ? 

Mr.   Broadbent  was    anxious    to    know  bow    the   hide- 
powder  mentioned    was   prepared  :  could    it    he   male  from 
ordinary  leather;-     What    was   the    strength  of   the  lim» 
water  used,  and  had  it  been  standardised  ? 

The  C'liAiiiM  ix    saM    he    felt    sure    he   might   coiim 
Mr.  Procter  the  thanks  of  the  Section    tor  his  papers.     The 
subject  of  the  tannins   was  very  complex  and   forbidding, 
but    it    was   yielding,  and    would,  no    doubt,   yield   entirely 
to  patient  inquiry  by  the  skilled  specialist. 

Mr.  Procter,  in  replying,  said  that  the  number  of  the 
tannins  was  not  so  large  as  was  generally  supposed. 
Trimble  had  indeed  been  led,  by  his  recent  investigations, 
to  think  that  there  were  only  two.  He  had  not  studied  the 
action  of  atnineniaeal  potassium  I'crricy anile  upon  many 
tannins.  Copper  acetate  probably  precipitated  all  tannins 
perfectly.  The  nature  of  the  precipitate  was  worth 
examining,  the  copper  salt  as  a  whole  apparently  combining 
with  the  tannin.  The  same  was  true  of  lead  nitrate,  which 
precipitated  tannins  without  any  liberation  of  free  nitric 
acid. 

Both  neutral  and  basic  lead  acetates  were  general  pre- 
cipitants  of  tannins,  and  so  hardly  came  within  the  scope 
of  his  inquiry,  which  concerned  itself  with  qualitative 
recognition  only. 

He  had  done  little  work  on  the  products  of  fusion  of 
tannins  with  caustic  potash;  their  instability  under  such 
severe  treatment, and  the  great  difficult;  of  separating  them, 
were  not  encouraging.  Fortunately  the  test  for  phloro- 
glucol  with  deal  shaving  was  so  satisfactory  that  resort  to 
fusion  seemed  unnecessary.  The  similar  reaction  repot 
of  protocatecbuic  acid  in  the  text  -  probably  due 

to  impurity  :  a  spi  cimen  he  had  from  Kahibanm  gave  no 
trace  of  it,  and.  on  the  other  hand,  pure  pl.loroglueol 
appeared  to  give   no  reaction  with  ten  -  would  be 

seen  by  reference  to  Table  VIII. 

The  use  of  the  nitrometer  for  oxidisal  le  solutions  was  an 
excellent  device,  of  which  he  should  certainly  avail 
hi ms,  If. 

E   2 
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Hide-powder  certainly  did  not  absorb  tannin  only,  but 
also  acids,  and  many  metallic  salts,  especially  of  the 
type  of  alum  and  aluminium  sulphate,  as  well  as  other  sub- 
stances :  as  regarded  mineral  impurities,  the  nature  of  the 
ash  of  the  extract  pave  some  clue  as  to  what  would  be 
absorbed  by  the  powder.  He  was  glad  that  the  results  of 
de-powder  and  of  the  dyeing  tests  were  similar; 
there  was  no  d  priori  reason  for  expecting  it. 

The  "buffalo-bide  powder"  was  probably  actually  made 
from  buffalo  hide — net  of  the  American  but  the  Oriental 
buffalo  ;  he  had  used  it  because  it  was  the  cheapest  and 
most  convenient  material  :  it  was  otherwise  not  specially 
suitable  for  his  purpose.  The  lime-water  he  used  was  a 
saturated  solution,  of  strength  about  half  decinormal. 


A  RAPID  METHOD  OF  DETERMINING  THE 
SHADE  OF  ALIZARINE  PASTES. 

BY    A.    G.    FEKKIX,    F.R.S.E.,    F.I.C. 

The  following  simple  test,  though  little  known  to  the  out- 
ride world,  is  frequently  used  in  most  alizarine  factories, 
and  also  to  some  extent  in  the  Turkey  red  dyeworks  in  thU 
country.  As  it  provides  a  very  accurate  means  of  judging 
and  comparing  the  shades  of  the  various  pastes  rapidly,  it 
should  be  useful  to  all  users  of  this  dyestuff,  so  that  1  have 
therefore  thought  it  worthy  of  a  communication  to  this 
society.  It  is  well  known  that  solutions  of  the  alkaline 
hydrates  readily  dissolve  alizarine,  anthrapui purine,  and 
flavopurpurine,  giving  respectively  hlue-violet,  crimson,  and 
orange-red  coloured  liquids,  containing  the  corresponding 
salts.  This  method  of  distinguishing  between  one  or  other 
of  these  substances  has  however  this  defect,  that  these  solu- 
tions, necessarily  dilute,  rapidly  alter  and  fade  on  standing, 
owing  to  oxidation.  By  employing  the  alkaline  carbonates, 
preferably  potassium  carbonate,  in  the  place  of  the  hydrates. 
this  difficulty  is  avoided,  and  coloured  solutions  of  tolerable 
permanency  obtained.  The  determination  is  carried  out 
as  follows  :  —  Five  Gnus,  of  the  20  per  cent,  paste  is  made 
up  to  one  litre  with  distilled  water,  5  cc.  of  this  mixture 
treated  in  a  fla^k  of  about  550  cc.  capacity  with  5  c?.  of  a 
2  per  cent,  solution  of  potassium  carbonate  and  then  made 
up  to  half  a  litre  with  distilled  water. 

The  coloured  solution  thus  obtained  can  then  be  com- 
pared as  desired  with  similarly  prepared  solutions  of  other 
paste-. 

It  is  obvious  that  in  the  comparison  of  one  paste  with 
another  by  this  means,  flasks  of  similar  diameter  must  be 
used,  and  further  it  is  best  that  the  solutions  should  be 
examined  before  a  ground  glass  window,  in  order  to  avoid  the 
shadows  ca-  t  by  outside  objects. 

With  a  little  practice  it  is  easy  to  detect  very  small 
differences  in  shade  between  two  pastes,  for  instance  ar. 
addition  of  3  to  5  per  cent,  of  authrapurpurine  to  alizarine  is 
discernible. 

The  composition  of  a  paste  may  be  also  to  some  extent 
determined,  for  whereas  the  coloured  solutions  so  obtained 
containing  mixtures  of  alizarine  and  authrapurpurine  are 
clear  and  bright,  on  the  other  hand  mixtures  of  alizarine 
a:;d  flavopurpurine  are  considerably  duller,  due  to  the  yi  11,  ,\ 
tint  present  in  the  alkaline  solution  of  this  latter. 

With  mixtures  containing  alizarine  and  both  anthra  and 
flavopurpurines,  the  analysis  is  naturally  far  more  complex, 
many  trials  having  often  to  be  performed,  and  in  cases  of 
this  kind  the  accuracy  of  the  result  should  be  further 
confirmed  by  a  dyeing  trial,  using  the  usual  mordanted 
calico.  It  is  obvious,  however,  that  by  this  method  of  testing 
the  number  of  dyeing  trials  otherwise  necessary  is  con- 
siderably redan  d.  Among  other  classes  of  alizarine  colours 
with  which  this  method  can  be  used  are  the  alizarine 
cyanines,  and  alizarine  Bordeaux  pastes,  several  shades  of 
each  being  now  in  the  market. 


It  is  probable  also  that  it  would  be  of  service  with  several 
mordant  dyestuff?,  which  yield  coloured  liquids  with  car- 
bonate of  potash  solution,  and  even  possible  that  it  could  be 
u-ed  with  advantage  for  determining  by  comparison  the 
amounts  of  developed  colouring  matter  in  samples  of  log- 
wood  and  Brazilwood. 

Discussion. 

Mr.  Richardson  asked  why  a  tintometer  had  not  been 
used  with  glasses  to  cut  off  the  different  shades. 

Mr.  Siaitki;  remarked  that  the  solutions  could  not, 
unfortunately,  he  kept  permanently  as  standards,  as  they 
tended  to  fade. 

Professor  IIfmmei.,  in  reply,  said  that  the  process  as 
described  by  Mr.  Ferkin  had  proved  in  practice  to  be  both 
rapid  and  accurate,  and  there  would  be  no  real  advantage  in 
making  it  more  elaborate. 

Mr.  Fekkin,  who  was  unable  to  be  present  at  the 
meeting,  desires  to  state,  in  reply  to  Mr.  Kichardson,  that 
some  advantage  might  be  gained  by  the  use  of  the  tinto- 
meter, but  it  is  doubtful  whether  the  colour  of  the  solutions 
was  permanent  enough  for  examination  bv  this  means.  As 
regards  the  standard  solutions,  these  are  not  kept  in  an 
alkaline  condition,  but,  as  stated  in  the  paper,  the  requisite 
quantity  of  the  standard  solution  is  treattd  with  potassium 
carbonate  when  required  for  comparison.  The  test  as  it 
stauds  is,  to  his  knowledge,  in  frequent  use,  and  is  found 
to  be  of  much  service  for  the  purpose. 


— ^-niaajJJOMJ 


NOTE  ON  AN  IMPROVEMENT  IN  DYEING 
LEATHER  WITH  BASIC  C'OLOl  I :S 

BY    J.    J.    HUSIMEL    AND    B.    R.    FROCTER. 

In  applying  basic  coal-tar  colours  to  cotton,  it  is  well 
known  that  the  latter  requires  to  be  mordanted  with  tannic 
acid.  In  the  case  of  leather  tanned  with  sumach  and  other 
similar  tanning  matters,  such  preparation  is  of  course 
unnecessary,  not  only  because  the  leather  already  contains 
tannic  acid,  but  because  the  substance  of  the  leather  itself 
as  a  protein  compound  has  a  natural  attraction  for  the 
colouring  matter.  Nevertheless,  very  poor  results  are 
frequently  obtained  iu  dyeing  leather,  e.g.,  skivers,  with  the 
basic  colours,  the  colours  beiug  pale  or  irregular.  An 
examination  of  the  dye-liquors  in  these  and  other  cases 
revealed  the  fact  that  the  colouring  matter  was  very  largely 
precipitated,  due  no  doubt  to  tannic  acid  dissolving  off  the 
leather. 

Two  methods  of  getting  rid  of  the  defect  naturally  occur 
to  one,  viz.,  to  remove  the  excess  of  tannic  acid  present  by 
previously  steeping  the  leather  in  tepid  water,  or  to  render 
the  excess  inert  by  fixing  it  upon  the  leather  in  an  insoluble 
form. 

Both  methods  were  tried  with  the  result  that  the  second 
proved  to  be  the  most  reliable  and  effective.  To  this  end 
it  is  merely  necessary  to  work  the  leather  in  a  tepid  bath 
(45°  C.)  containing  the  requisite  quantity  of  tartar  emetic 
for  ^ — h  hour,  then  to  wash,  before  proceeding  to  the 
dyeing  operation. 

By  adopting  this  simple  precaution,  the  dye-liquors  are 
maintained  in  a  perfectly  clear  condition,  and  since  they 
are  invariably  unexhausted,  they  can  be  used  for  dyeing 
further  quantities  of  leather  ;  moreover,  the  dyed  colours  are 
perfectly  level,  and  many  shades  darker  than  without  this 
preliminary  treatment.  The  leather  itself  is  in  no  wise 
injured,  and  since  the  antimony  is  in  a  perfectly  insoluble 
form  as  a  tannate,  there  can  be  no  fear  of  injurious  conse- 
quences arising  in  the  ordinary  use  of  such  leather. 
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\\  i    ire  ii"!  aw  ir.'  tlm  toe  in,  ill..  I  i-  adopted  iu  p 
Inn  after  repeated   trial  on  iIi.-mii.i1I  icale,  we  have  e veil 
i  recommending  it  to  the  ir.nl>'. 

.11  tint  out  belief  ia  that  a 
i  tai   e  netic   in  limited  quantity 
colours  in  the  process  of   staining  leather 
ishing  on,  would  in  many  paws  be  advantageous. 


pi-,  i  agios 

Mr  \\  it.k  iNsox  asked  whether  antimonj  fluoride  or  oxalate 
i  tartar  emetic. 

Professor  Hi  uki  i  said  they  would  n,>  doubt  do  equally 


.1/       no  lull!  in  ihf  Philosophii  i  Rooms,  2<)7 

/i,iih  Street,  Glasgow,  on  Tuesday,   ] 
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Tin  question  of  tlie  suitability  of  waters  for  dietetic  pnr- 
«,  as  determined  hy  the  results  of  their  analysts,  is  one 
on  which  ever)  chemist  is  called  upon  to  give  bis  decision, 
and  the  interpretation  of  these  results,  and  even  the  very 
methods  in  n-p,   have  been    th  e    of 

opinion.  This  discussion  has  been  once  more  reopened  in 
the  "Analyst"  hy  Mr.  T.  W.  Stoddart,  whose  aim  has 
principally  been  to  plead  for  the  inclusion  of  nitrates  as  one 
of  the  elements  of  proof  of  the  presenci  in  a  water. 

We    have  therefore  thought  it  timely    to 
Society  the   pril  which,  during  a  period   of  some 

20  years,  we  have  been  guided  in  determining  the  suitability 
of  waters  for  dietetic  purposes  so  far  only  as  the  question  of 
the  presence  or  absence  i  i  sewage  is  ci  ncerned. 

To  attain  our  object  it   is   plainly  in   the  first 

place  to  ascertain  the  composition  of  ■  l  from  the 

data  obtained  to  select  those  which  are  specially  character- 
istic of  it,  and  which  are  likely  to  give  the  best  indication 
of  the  pollution  of  waters.  It  is  obvious  that  the  free  or 
saline  and  the  albuminoid  ammonia  are  ingredients  of  the 
first  importance,  and  we  are  also  inclined  to  place  nitric 
nitrogen  or  nitrates  in  the  same  category,  although  of  course 
these  can  only  be  derivatives  of  sewage.  Of  subsidiary 
importance  is  the  amount  oi  oxygen  absorbed  from  perman- 
ganate of  potassium,  and  of  less  value  still  is  th_- proportion 
of  chlorine.  Before  proceeding  with  remarks  on  these  data, 
we  would  draw  attention  to  the  accompanying  tible.  which 
contains  various  analyses  of  waters  polluted  and  unpolluted, 
and  which  will  be  necessary  for  reference  as  we  proceed. 


Table  I. 
Ahaltsis  ••!■  Various  Samples  os  Wateu,  the  Results  being  stated  in  Grains  pbb  Gallon. 


imonia 0"00i 

Albuminoid  ammonia 

Nitric  anhydride 

Kiiiutl  to  ammonia 

amonia  originally  present 0*002 

f  albuminoid  ammonia  :.-   free  am-     -'" 
monia  =  1. 

absorbed  in  I  hour O'OS-s 

.1    to    albuminoid     '.'". 
ammonia  =  1. 
Ctuorine 1  53 

-e,  percent 


- 

3 

4 

3 

6 

7 

- 

11 

0-002 

OOOS 

0-U12 

0-020 

s 

0-005 

0064 

a 

0-009 

0-009 

o-oii 

0-032 

0-1,34 

0-005 

o-ocs 

0003 

0-012 

0-009 

II-U13 

0-021 

1570 

1008 

Iron  0-11 

0-004 

0-006 

S-173 

- 

0002 

0-004 

0007 

•• 

45 

4o 

1-4 

2-7 

1-7 

1-2 

11 

62-4 

.. 

ii-,,;; 

0139 

0-592 

ii-  IT'i 

0-072 

0-112 

0-017 

0-056 

•• 

■ 

' 

12-6 

18-3 

13-S 

11-4 

14-11 

4-6 

•• 

- 

•:-s.; 

1-30 

0*52 

l-.-.s 

\-i.i 

7-,bi 
151-7 

•  free  ammonia  originally  present  is  the  actual  free  ammonia  found  and  the  equivalent  of  nitric  anhydride  in  ammonia,  added 


In  considering  the  data  referred  to,  it  will  be  well  to  take 
the  free  and  albuminoid  ammonia  together. 

Free  ami  Albuminoid  Ammonia. — It  maybe  as  well  to 
explain  here  that  Wanklyn's  albuminoid  ammonia  determi- 
nation has  been  selected  in  preference  to  Frankland's 
organic  nitrogtn   estimation,  simply  because   the  former  is 


so  much  more  easy  of  manipulation  than  the  latter,  and 
although  it  does  not  give  absolute  results,  yet  they  are 
decidedly  reliable  for  the  purpose  in  view. 

'ibtedlv  the  quantities  and  relative  proportions  of 
the  free  and  albuminoid  ammonia  are  the  data  -vhieh  are  of 
greatest   value  in  determining  the  presence  or  absence  of 


- 
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can   gather,  no  good  estimate 

'■   shed.     The  best   estimate  of  the 

maximum,  minimum,  and  average  strength  of  sewage  as 

rds  free  and  albuminoid  ammonia  was  made  for  the 

■■■.  who  obtained  samples  from  the  Glasgow 

sanitary  inspector.     These  were  taken  every  hour  between 

6   a.m.  and    1 1    p.m.   simultaneously   from  a  sewer  in   the 

and  from  another  on   the   south   side    of 

Glasgow.       Each    of     these    36     samples    was    analysed 

separately,  and  in   the  following   table   will  be  found  the 

maximum   and   minimum    free   ammonia,  along   with  the 

-albuminoid     ammonia     in     the-     same     samples,     and    the 

maximum   and   minimum  albuminoid  ammonia  as  well  as 

the  free  ammonia  in  these  particular  samples,  all  the  results 

being  recorded  in  grains  per  gallon. 

Table  II. 

Free  and    Albuminoid    Ammonia    in  Sewage,   showing 
the  Maximum  and  Minimum  in  Grains  per  Gallon. 


Glasgow. 


Maximum     Minimum     Maximum     ?Imimum 

Free        Albuminoid  Albuminoid 

Ammonia.     Ammonia.     Ammonia.     Ammonia. 


Free  ammonia 

9-360 

1-550 

5-460 

4-480 

Albuminoid 

0-2*0 

0"266 

0-6S6 

0-154 

ammonn. 

SjuthSide:— 
Free  ammonia 

S-iSO 

2-856 

4-900 

3-G40 

Albuminoid 

0-210 

0-210 

0-630 

0-182 

ammonia. 

Average  of 

I-.-  for 
entire  Day 
from  East 
End  of 
gow. 


\  crage  of 
s.  wage  for 
entire  Daj 
from  South 
Side  of 

Glasgow . 


Average  for 
Glasgow 
Sewage. 


Besides  expressing  these  facts,  it  will  be  well  to  give  the 
average  composition  of  the  sewage  of  each  district,  and 
from  that  deduce  the  average  of  Glasgow  sewage,  and 
these  are  recorded  in  the  following  table  :  — 

Table  III. 
Average  Composition  of  Glasgow-  Sewage. 


Other  useful  data  which  may  be  drawn  from  these 
results  are  the  highest,  lowest,  and  average  proportion  of 
free  to  albuminoid  ammonia  in  individual  samples,  and 
these  may  be  stated  as  follows,  taking  one  part  of  albuminoid 
ammonia  as  a  fixed  quantity  :- 


Maximum 
Pro) 

Minimum 

Proportion. 

Average 

Proport  ion. 

in 
1 

6 
1 

16 

Albuminoid  amm  ,nia  . . 

1 

More  recently  we  have  analysed  various  samples  of 
Glasgow  sewage,  and  the  results  so  far  corroborate  those 
recorded.  Thus.  a  water  contaminated  with  sewage  ought 
to  have  on  an  average  about  16  times  as  much  free  as 
albuminoid  ammonia,  provided  it  has!  not  undergone  nitrifi- 
cation and  does  not  contain  vegetable  matter  in  solution. 
Practically  the  same  view  is  held  by  Mr.  Stoddart,  but  the 
fact  has  been  lost  sight  of  by  some  chemists  who  have 
depended  too  much  upon   a  single  item  of  analysis  which 


appears  to  point  to  contamination,  whereas  it  might  not  do 
so  if  all  the  items  bad  their  due  weight  attached  to  them. 
Our  contention,  then,  is  that  the  quantities  of  free  and 
albuminoid  ammonia,  and  the  ratio  of  these  to  each,  other  in 
a  water  which  has  not  been  subjected  to  nitrification,  are 
the  chief  rational  measures  of  the  pollution  of  waters  with 
sewage.  Once  the  presence  of  sewage  is  proved,  its  pro- 
portion in  the  water  may  be  calculated  from  the  grains  per 
gallon  of  free  ammonia,  taking  a  grains  pec  gallon  as 
representing  100  per  cent,  of  average  sewage.  Thus,  for 
instance,  a  water  containing  0-05  grain  per  gallon  of  free 
ammonia  will  represent  a  contamination  of  the  water  with 
1  per  cent,  of  average  sewage. 

At  this  point  the  questions  arise,  what  ratio  do  the  free 
and  albuminoid  ammonia  hear  to  each  other  in  waters  not 
containing  any  animal  organic  matter,  but  only  vegetable  or 
mossy  matter  in  solution?  And  how  much  free  and 
albuminoid  ammonia  are  we  to  regard  as  Daturally  present 
in  unpolluted  waters  '!  In  Table  I.  will  be  found  the  analyses 
of  six  pure  natural  waters,  which  have  not  undergone  any 
appreciable  nitrification,  and  in  which  the  proportion  of 
organic  matter  of  vegetable  origin  varies  from  one  of  the 
lowest  we  have  observed  in  No.  1  to  the  highest  in  Nos.  5 
and  6.  These  have  been  selected  as  representative  specimens 
of  huudreds  of  analyses  of  waters  from  different  localities, 
with  the  view  of  showing  the  range  of  purity  as  regards 
mossy  matter  that  may  be  expected  in  natural  waters 
nncontaminated  with  sewage.  From  an  examination  of 
these  results  it  is  apparent  that  the  albuminoid  is  in  every 
case  in  excess  of  the  free  ammonia,  varying  in  the  proportion 
of  1-4  to  4  5  of  the  former  to  1  of  the  latter.  It  will  thus 
be  seen  that  there  is  an  essential  difference  in  the  ratio 
between  the  two  ammonias  according  as  they  are  derived 
from  animal  or  vegetable  matters.  In  fact  it  may  be  taken 
as  a  general  rule  that  when  the  organic  matter  present  is 
purely  of  vegetable  origin  the  albuminoid  exceeds  the  free 
ammonia  in  amount,  but  we  do  not  insist  that  this  holds 
good  in  all  cases,  although  it  is  exceptional  to  find  it  other- 
wise. The  second  question  has  reference  to  the  absolute 
amount  of  free  ammonia  which  may  be  allowed  in  a  water, 
and  our  experience  points  to  0-01  or  at  most  0-012  grain 
per  gallon  if  the  albuminoid  ammonia  does  not  exceed  that 
figure.  When  the  water,  however,  is  of  a  more  mossy 
character,  the  albuminoid  ammonia  is  naturally  higher,  and 
we  have  found  that  the  free  ammonia  also  increases  in  such 
cases  even  up  to  0-02  grain  per  gallon,  and,  as  far  as  our 
observation  goes,  invariably  more  albuminoid  ammonia,  an 
example  of  which  is  given  in  No.  6  analysis  on  Table  I. 
These  figures  arc  based  upon  many  hundreds  of  analyses  of 
waters,  mostly  from  different  districts,  made  by  us,  and  by 
goingmore  carefully  into  about  400  samples  analysed  during 
the  last  two  or  three  years,  we  find  that  abcut  66  per  ceDt. 
come  within  these  somewhat  stringent  limits  stated,  and 
even  .')S  per  cent,  pass  the  lower  of  these  limits,  thus  showing 
how  pure  it  is  possible  to  get  waters.  These  results  indeed 
seem  to  be  inconsistent  with  the  idea  that  rain  water  gathers 
any  appreciable  quantity  of  ammonia  unless  it  has  been 
collected  from  sooty  and  otherwise  dirty  roofs. 

It  should  be  pointed  out  here  that  there  is  a  decided 
peculiarity  about  chalybeate  waters  as  regards  the  presence 
of  free  ammonia,  which  is  higher  than  usual,  and  also 
bears  a  high  proportion  to  the  albuminoid  ammonia,  as 
will  he  seen  by  reference  to  analysis  No.  11  on  'I able  I. 
This  is  not  a  solitary  instance,  but  we  have  found  the  same 
repeatedly  in  samples  from  deep  bores  in  which  it  was  said 
there  could  not  possibly  be  any  sewage  contamination.  In 
one  particular  sample,  of  which  we  do  not  know  the  source, 
and  which  contained  0-38  grain  per  gallon  of  iron  in  solu- 
tion, there  was  found  i> ■  44 s  grain  of  free  and  0-042  of 
albuminoid  ammonia  In  another  sample  which  was 
obtained  from  South  America  there  was  do  less  than  3  grains, 
each  of  free  and  albuminoid  ammonia  per  gallon,  accom- 
panied with  13  grains  of  iron  ia  solution,  It  is  air,  nsi 
impossible  to  assign  a  good  reason  for  the  presence  of  thes? 
large  quantities  of  ammonia  unless  by  the  presence  of 
animal  matter,  but  there  is  without  doubt  a  peculiarity 
about  chalybeate  waters,  however  it  may  be  accounted  for, 
inasmuch  as  they,  contain  sensibly  more  ammonia  than 
ordinary  unpolluted  waters. 
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Mtralt*  ,111.1  .VuViti  i      li   '-  -  "■•  I*  »l   this 

point  i  ii-  arguments  for  including  i 

iiiul  nitrites  i  ontaminat 

.is  iIh-  hai  bet  11  done  -"  reeentl)  b)  Mr.  Stoddnrt,  who  has 
also  deiuonslrati  d  the  rapiditi  of  tin-  oxidation  of  ammonia 
In    Bltmtiou   through   soil.     This  we  also  observed  some 

i  n  liich  «;i-  leakii 
had   go(    mixed   with   more   water  and 
passed  through  a  few  feel  of  soil  1 1 ■ »-  0-  7  grain  per  gallon  of 
ammonia  if  oontaiued   ».i~  almost  entirelj  coi 

-  .mil  nitrites.     This  rapid  nitrification  can  no  longer 
in  the  fa<  I  ol   the  danger  of  contracting 
from  even  al.nosl  perfectly  oxidised  sewage  water, 
of  which  several  cases  are  now   on  record.     One  very  ini- 
portaul    case   has   been   described   by   l*r.   Milroy    in    his 
.lent  paper  entitled   "How  Typhoid   Fever  Spreads." 
lie  t lure  shows  how  typhoid  fever  appeared  in  Eergushill 
and  Bensley,  villages  near  Kilwinning,  and  continued  tl 
for  eight  years,  or  bo   long  as  the  people  were  allowed  to 
drink  waters  containing  only  0*008  grain  of  free  and 
grain  of  albuminoid  ammonia  per  gallon,  but  at  the  same 
tune  ihey  contained   •_'  7.'i  grains  of  nitric   anhydride,  being 
condemned  bj    Ur  Clark.     In  the  face  of  such  facts  il  is 
quite  wrong  to  persist   in  ignoring  nitrates  and  niti 

limit  <■!   0 •  77  grain  per  gallon  of  nitric  anhydride, 

.  Mr.  Stoddarl  seems  reluctantly  to  do.     In  judging 

let  it  is  :i  great  mistake  lo  allow  the  very 

highest  proportion  of  nitrates  ami  nitrites  thai  might  possibly 

be  present  from  other  sources  than  animal  matter,  and  onlj 

condemn  them  for  anything  above   that     It   is  surely  more 

ible  to  argue  as  to   their  purity  from  the  number  of 

-  that  can  be  obtained  in  comparison  with 

I  or  suspicious  ones.     In  the  following  table  we  give 

the  percentages  of  waters  of  various  kinds  obtained  from 

different  districts  :  — 

PerCent. 
m0'012  grain  per  gallon 

: 58 

Unpolluted  waters  c  n  taining  0  !  grain  per 

gallon  of  free  ammonia 8 

ig  more  than  0*02  trrnin  per  gallon  of 

-  i. -ml  known  to  be  polluted 8 

taining  under  0'77  grain  per  gallon  of  Njt »:,  9 

Walen  containing  ""77  to  2*0  i  ltuii  per  gallon  of  NV  '.  '.' 

1     n.iis  pergallonol  V'f,  ..  8 


Of  ll  •   34    per  cent,  were  reported  as   polluted 

with  matter  of  the   nature  of  sewage,  and  in  some  cases  we 

oformed    that    sewage   was  nndoubtedly  getting  in. 

There  can  he  no  valid  reason  for  supposing  that  the  9  per 
cent,  under  0*77  -rain  of  N;(\  per  gallon  are  likely  to  be 
polluted  with  anything  hut  sewage  when  we  consider  that 
two-thirds  of  the  whole  number  are  so  very  pure.  In  fact 
the  probabilities  seem  rather  to  lie  in  the  other  direction. 
Taking  everything  into  account,  we  have  come  to  the 
conclusion  that  if  the  nitric  anhydride  found  is  calculated  to 
ammonia  and  added  to  the  free  ammonia  actually  found,  in 
order  to  find  the  tree  ammonia  originally  present,  the  final 
figure  thus  obtained  ought  not  to  exceed  those  laid  down 
under  the  free  and  albuminoid  ammonia  section. 

The  r.-pid  nitrification  of  the  free  ammonia  in  waters  by 
simple  keeping  should  be  borne  in  mind.  A  mixture  of 
Loch  Katrine  water  and  sewage  containing  over  0*3  grain 
of  free  ammonia  per  gallon,  lost  004  grain  per  day  by 
conversion  into  nitrate  and  nitrite.  Thus,  a  water  despatched 
on  the  one  day  and  arriving  the  next  might  lose  a 
comparatively  large  proportion  of  ammonia  before  it  could 
■  -   s  of  v  nitrates   are 

given  in  Table  I..  Nos.  7  and  S  being  unpolluted,  and  9  and 

10  contaminated  with  sewage. 

tern  absorbed. — Tidy",  modification  of  the  Forscham- 
ss  is  a  useful  subsidiary  test,  which   may 

throw  some  light  on  the  character  of  a  water.  Our 
results  in  the  waters  in  Table  I.  were  cal.  ulated  from  experi- 
ments all.. wed  to  stand  for  one  hour  only,  as  there  is  no 
advantage  gained  for  our  purpose  by  allowing  to  stand  for  a 
short  and  a  Ion-  period.  If  nitrites  are  present,  the  test  is 
only  valuable  if  they  are  estimated  separately,  but    not   by 


permanganate,    and   deducted    f the   total   result      No 

,  ■  1 1 ills    inn     inail-    with    ■  .in 

ployed  for  I  lie  !■  .  uinoid   am 

ilbumiuoid 
ammonia   and  the  oxygen  absorbed  in  ovei 

:  — 


Minimum  dil 
Maximum         .. 
Average 


A  t!  mi 

These  results  shew  that  the  I  *en  absorbed 

times  that    ol    the  albuminoid  amn  -p  .nding  to  it, 

the  highest   8*1,  and  the  avi  nines.     These  figures 

agree    w  ilh    th-    ratio  of    thi 

and  In,  which  we  found  reason,  in  the  presence  of  nitrates, 
to  believe  i-  be  polluted  with  --wag-,  and  which  is  con- 
firmed  by   this  test   also.      Thi  from  the  ratio 

between  the  oxy|  i  irbed  and  the  albuminoid  ammonia 

in  pure  waters  is  apparent  when  the  analyses  ol 
are  examined,  these  showing  (he  maximum  difference  to  be 
is  5  times,  the   minimum  8*0  times, and  thi  i2-:t 

times  more  of  the  oxygen  than  the  ammonia.  It  will  be 
apparent,    without    further    explanation,   thai  tires 

may  also  be  of  value  in  corroborating  ol  It  may 

be  noted  in  passing  that  the  colour  ol  a  water    USUall]    . 

a  fair  indication  ol  the  presence  of  mossy  matter. 

Chlorine. — The  chlorine  has  often  been  insisted  on  as  a 
useful  proof  of  sewage  contamination,  but  it  is  obviously 
of  practically  no  value,  s,.t.i,,jr  we  can  have  pure  waters 
varying  from  0*52  to  4*8  grains  per  gallon  of  chlorine. 
The  maximum  chlorine  we  have  found  in  sewage  was  9*1!, 
and  the  minimum  2*51,  with  an  average  of  4*92  grains  per 
gallon.  A  watt  r  therefore  which  hadgot  contaminated  with. 
Bay,  1  per  cent,  of  sewage  would  have  on  an  average  0'05 
grains  per  gallon  added  to  its  chlorine,  and  it  is  at  once 
apparent  that  such  a  small  quantity  could  never  be 
discovered  in  an  item  which  is  so  variable.  In  Table  1., 
indeed,  we  have  a  contaminated  water  (  No.  9)  containing 
much  less  chlorine  than  su-h  a  pur-  natural  water  as  No.  1. 
The  very  high  chlorine  in  the  grossly  contaminated  water 
No.  in  is  noticeable  as  King  probably  derived  from  sewage, 
but  its  indication  of  pollution  is  of  little  value  when  it  is 
impossible  to  miss  finding  it  by  the  means  which  must 
always  be  applied.  'The  estimation  of  chlorine  for  the 
purpose  we  have  in  view  may  therefore  be  dispensed  with. 

These,  then,  are  the  various  points  which  we  consider  as 
absolutely  necessary  to  he  attended  to  in  giving  a  decision 
on  the  character  of  a  water.  In  many  instances  the 
evidence,  based  on  analysis,  of  contamination  of  water  by- 
matter  of  the  nature  of  sewage,  is  palpable,  and  does  not 
require  any  fine  discrimination  j  while  in  some  cases  much 
judgment  and  experience  are  aecessarj  to  determine  the 
presence  or  otherwise  of  sewage  impurity;  and  the  lattei 
remark  applies  not  only  with  regard  to  the  proportions  of 
normal  or  abnormal  ingredients  found,  but  also  to  the 
ratio  in  which  these  stand  to  each  other.  Hut  while 
analysts  may  differ  along  the  border  line,  so  to  speak,  as 
to  whether  "or  not  certain  results  indicate  or  establish 
sewage  contamination,  there  en  surely  be  hut  one  opinion 
as  to  the  uusuitabilitv  for  di-tetie  purposes  of  any  water 
which  admittedly  does"  contain  sewage  matter,  or  even  that 
-  evidence  of  previous  sewage  contamination,  although 
the  ammonia  has  practically  disappeared  and  all  its 
nitrogen  exi-ts  as  co  nbined  nitric  acid,  having  been 
oxidised  to  its  fullest  limit.  It  by  no  means  follows  that 
because  the  dead  nitrogenous  nmtur  has  been  fully 
oxidised  the  lethal  microbe  and  its  spor,  >  have  been 
destroyed,  and  it  has  been  noticed  (as  in  the  rase  brought 
forward  by  Dr.  Milroy)  that  the  clearest  well  waters, 
which  arc  often  the  most  palatable,  are  frequently 
responsible  for  the  propagation  of  zymotic  diseases.  A 
water  containing  an   appreciable  proportion  of  nitrates  due 
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originally  to  sewage  matter  may  be  tree  from  objection,  | 
but  that  can  onlj  be  either  because  the  sewage  was  not 
•..I  sewage,  or  because  the  water,  after  receiving  the 
impurity,  has  filtered  through  a  sufficient  thickness  of  soil, 
chalk,  sandstone,  or  other  medium  to  ensure  the  absence  of 
the  minutest  solid  particles,  such  as  micro-organisms  and 
their  spores.  In  the  former  case  the  uninfected  sewage 
mav  become  infected  at  any  moment,  on  the  outbreak  of 
disease  at  its  source,  ami  in  the  latter  case  it  may  not  be 
known  to  the  analyst,  and  very  seldom  is,  what  natural  or 
possibly  artificial  treatment  the  water  may  have  received 
with  the  result  of  eliminating  disease-producing  germs'. 
His  onlv  safe  course,  then,  is  to  condemn  as  dangerous  for 
dietetic  use  any  water  containing  an  appreciable  amount  of 
nitrates,  until  it  is  ascertained  from  the  history  of  the  water, 
confirmed,  if  possible,  by  bacteriological  examination,  that 
there  is  no  possibility  of  the  presence  of  micro- organisms 
of  an  objectionable  character,  and  that  these,  even  if 
infected  sewage  were  percolating  into  the  water,  would 
always  be  perfectly  retained  by  the  filtering  medium. 
Chemical  analysis,  therefore,  is  a  safe  and  reliable  guide 
in  the  question  of  the  suitability  of  a  water  for  drinking 
and  dietetic  purposes,  as  it  will  practically  always  detect 
-.wage  or  sewage  residua,  aud  it  only  remains  to  avoid  the 
use  of  such  water.  It  is  not  sufficient  that  bacteriological 
examination  shows  the  absence  of  pathogenic  germ  life  in 
a  particular  sample  of  water,  as  such  water  might  be 
contaminated  by  sewage  free  from  disease  germs,  but 
which  might  become  infected  at  any  time.  On  the  other 
hand,  chemical  analysis  may  fail,  although  rarely,  to  detect 
sewage  matter  or  to  trace  it,  a*,  for  example,  when  all  the 
nitrate  originating  from  sewage  nitrogen  has  been  taken  up 
by  plants  growing  on  soil  through  which  the  water  has 
percolated.  Then  a  bacteriological  examination  is  of 
value,  and  indeed  is  the  only  means  available  for  the 
determination  of  the  suitability  of  the  water  for  dietetic 
use.  Numerous  field  experiments  of  our  own  have  shown 
that  rain  water  allowed  to  percolate  through  bare  soils 
without  vegetation  dissolve  in  a  few  weeks  nitrates  contained 
in  the  soil  amounting  to  several  grains  per  gallon  of  »he 
water,  but  that  where  there  is  vegetation  growing  the 
nitrates  are  entirely  removed  by  the  plants,  none  whatever 
being  found  in  the  percolate. 

Discussion. 

The  Chairman  thought  that  Mr.  Thomson  had  brought 
forward  a  subject  which,  to  do  it  justice,  would  require  a 
special  meeting  for  consideration.  He  agreed  practically 
with  everything  Mr.  Thomson  had  said,  and  in  reporting 
upon  waters  for  many  years  past,  he  had  been  in  the  habit 
of  reiving  mainly  upon  the  data  to  which  Mr.  Thomson 
had  referred.  These  data  being  the  ammonia,  the  nitric 
acid,  and  the  oxygen  absorbed.  In  Kngland  much  greater 
difficulty  was  experienced  in  valuating  the  results  of 
analysis  than  in  Scotland.  That  arose  from  the  fact 
that  in  England  there  were  deep  bores,  especially  in  the 
chalk  strata,  which  contained  a  considerable  quantity  of 
nitrates.  In  Scotland  there  were  very  few,  if  any,  deep-bore 
waters  containing  nitrates.  Nearly  all  the  waters  containing 
nitrates  were  found  near  the  surface  or  in  very  shallow  wells, 
and  practically  in  every  case  vhere  considerable  quantities 
of  nitrates  were  found,  they  could  be  traced  to  a  sewage 
origin.  For  a  long  time  it  was  held  by  chemists  that 
the  presence  of  nitrates,  being  themselves  innocuous,  was 
no  objection.  It  had  been  shown  in  recent  years  that 
while  the  nitric  acid  itself  was  not  objectionable,  its  pre- 
sence was  a  proof  of  sewage  contamination  or  at  least 
sewage  infiltration,  and,  if  the  sewage  was  contaminated 
with  any  specific  disease,  germs  of  that  disease  were 
capable  of  multiplying  in  the  water.  As  a  matter  of  fact,  a 
considerable  number  of  wells  which,  judged  by  the  free 
ammonia,  or  albuminoid  ammonia,  or  the  oxygen  absorbed, 
seemed  to  be  perfectly  pure  and  harmless,  were  capable  of  pro- 
ducing specific  diseases  such  as  typhoid  fever,  and  in  these 
waters  the  only  substance  that  could  he  found  by  analysis 
likely  to  indicate  the  cause  of  this  specific  disease,  was  the 
nitric  acid  which  had  been  formed  from  the  oxidation  of 
sewage  matter.    Mr.  Thomson  had  referred  to  a  water  at  Kil- 


winning which  was  reported  as  contaminated  with  sewage, 
and  was  found  to  be  the  means  of  propagating  typhoid  fever. 
The  Cross  well  water  at  Kilmaurs  was  found  to  have  com- 
municated typhoid  fever  to  a  great  many  of  the  inhabitants. 
This  Kilmaurs  water  coutained  free  ammonia  per  gallon 
0001  grain,  albuminoid  ammonia  O'OOt  grain,  and  oxygen 
required  0-03  grain.  These  were  proportions  of  free 
ammonia,  albuminoid  ammonia,  and  oxygen  required, 
which  by  themselves  would  indicate  purity  ;  but  side  by 
side  with  these  small  quantities  of  ammonia  and  oxygen 
required,  there  was  as  much  as  2' 8  grains  of  nitric  acid 
per  gallon,  and  upon  these  data,  basing  the  calculation  on 
the  presence  of  5  per  cent,  of  ammonia  in  average  town 
sewage,  about  17  per  cent,  of  town  sewage  had  been 
filtering  into  this  well.  In  this  case  no  attempt  was  made 
to  subject  the  water  to  a  bacteriological  examination  ;  but  in 
a  more  recent  case  in  a  water  of  a  different  character,  which 
contained  very  much  more  nitric  acid — 9'S  grains — equiva- 
lent to  about  60  per  cent,  of  oxidised  town  sewage,  and  in 
addition  free  ammoniaO'042  grain, and  albuminoid  ammonia 

0  012  grain,  on  being  subjected  to  a  bacteriological 
examination,  typhoid  germs  were  detected.  He  agreed 
with  Mr.  Thomson  that  in  judging  of  the  character  of  a 
water  there  was  probably  nothing  which  gave  a  clearer 
indication,  especially  in  a  shallow  well,  of  sewage  infiltra- 
tion than  the  presence  of  a  considerable  quantity  of  nitric 
acid  There  was,  however,  a  difficulty  in  laying  down  any- 
particular  limit  above  which  a  water  might  be  said  to  be 
contaminated  with  sewage.  In  a  country  where  the  soil 
was  extensively  cultivated,  the  surface  drainage  of  the 
land  caused  the  water  to  contain  a  little  nitric  acid.  So 
far  as  his  own  experience  went,  the  amount  of  nitric  acid  in 
such  water,  even  where  the  lands  were  heavily  manured, 
seldom  exceeded  from  0-5  to  0-7  grain  of  nitric  acid 
per  gallon,  and,  unless  where  there  were  special  reasons 
to  indicate  that  this  nitric  acid  was  not  from  the  ordinary 
cultivation  of  the  laud  but  from  sewage,  it  could  hardly 
he   said   that    such   a  water  was    dangerous    fcr    domestic 

1  urposes.  Where  the  percentage  of  nitric  acid  was 
appreciably  greater  he  thought  that,  unless  it  was  accountable 
for  otherwise,  there  was  a  clear  indication  of  sewage 
infiltration  and  consequent  danger. 

To  the  presence  of  chlorine  in  the  water,  he  attached  no 
importance,  as  the  difference  in  the  amount  of  chlorine  was 
not  such  as  would  give  any  real  indication  of  the  quality 
of  the  water. 

Regarding  the  amount  of  ammonia  present  in  water,  it 
must  be  remembered,  more  especially  with  peaty  waters, 
that  a  considerable  quantity  of  albuminoid  ammonia  might 
be  found  in  them.  In  many  peaty  waters,  such  as  were 
used  for  distillery  purposes,  there  was  as  much  as  0-04 
grain  per  gallon  of  albuminoid  ammonia.  He  did  not 
mean  to  say  that  peaty  water  was  good  for  drinking  pur- 
poses, but  it  was  certainly  excellent  for  the  production  of 
high  class  whisky.  Deep  pit  waters,  especially  those  which 
contained  carbonate  of  soda,  and  waters  that  were  derived 
from  shale  strata  and  deep  borings,  frequently  contained  a 
considerable  quantity  of  ammonia,  but  this  ammonia  was 
not  necessarily  an  indication  of  sewage  contamination  and 
might  be  due  to  the  strata. 

He  had  occasion  to  examine  a  deep-bore  water  from 
Ayrshire,  intended  to  supply  a  town,  and  it  contained  so 
much  free  or  saline  ammonia  that,  under  ordinary  circum- 
stances, it  would  have  been  described  as  highly  contaminated, 
but  there  was  no  sewage  in  the  neighbourhood.  He 
attributed  the  ammonia  present  to  the  shale  strata. 

The  Tresihext  understood  Mr.  Thomson  to  differentiate 
between  organic  matter  from  an  animal  and  from  a  vegetable 
origin,  although  he  did  not  quite  gather  the  way  in  which  the 
difference  was  proved. 

He  did  not  quite  agree  as  to  the  absolute  connection 
lie' ween  "  previous  sewage  contamination  "  and  nitrates,  and 
could  not  help  thinking  that  the  words  "  previous  sewage 
contamination  "  in  connection  with  nitrates  had  done  a 
great  deal  of  harm.  He  would  certainly  have  looked  upon 
the  presence  of  nitrites  as  being  an  element  of  change  and 
as  dangerous  in  water.  No  doubt  in  shallow  wells  the  nitrates 
could   only    come   from   one   source,   but    he   remembered 
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nioing  u  water  which  came  from  n  bore  in   the  lo«<  r 

,   iiinMii   500  feci  deep,   which  contained  -4  grains   ol 

nitrates  to  the  gallon.     It  was  absolul  om  organic 

matter  and  was  delightful  watei  to  drink.     Now,  who  could 

prove  thai  these  nitrates  were  lerived  from  "  previous  sewage 

I  bairmnn,  when  he  found  chloride  "f 

tmmnnium   in  water  in  undue  proportion,  did   uol  pnl  it 

down  to  previous  sewage  contamination.     He  verj  properlj 

thought  thai  it   must  have   been  derived   from   the  strata. 

Win    should   n"t   the  nitrates  in  i *■*■  deep  well   water  be 

II  the  same  soui 

-,.r  Mkm.i  ksok  desired  to  thank  Mi.  Thomson  for 
having  had  the  boldness  t<>  fix  a  standard,  or  at  an]  rate 
what  he  believed  to  be  ■  Btandard,  of  purity,  for  water.  He 
..  the  utmost  diffidence  in  the  presence  of  experts 
hi  water  analysis,  but  lii-  experience  was  thai  anyone,  other 
than  mi  expert,  had  considerable  difficulty  in  determining 
from  the  results  of  his  analysis  the  suitability  of  waters 
domestic  use  ;  for,  if  he  referred  to  the  standard  writers  on 
the   subject,  he  found  gener  lly  that  the   information   be 

lined  contributed  ruber  to  increase  his  perplexity  than 

to  remove  it.     He  wished  thai  water  experts  could  come  to 

nl  on  the  subject,  or  could  at   least  agree  to 

r  >i>  an  intelligible  way.     Heol  thai  Mr.  Thorn 

mm  had  discarded  the  determination  of  the  ratio  of  organic 

.mi   to  organic   nitrogen,  on  which   Frankland   laid  bo 

much  stress,  and  he  wished  to  know  if  Mr.  Thomson  had 

it  this,  other  than  the  desire  to  simplify  the 

rork.     As  regards  the  occurrence  of  nitrates 

in  a  eemed  to   him  thai   it   was  uol  necessary  to 

ilude  thai  this  indicated  " previous  sewage  i lamina- 
tion,' it  was  perhaps  possible  that  nitrates  might 
be  Formed  directly  from  atmospheric  nitrogen.  He  was 
under  the  impression  that  he  had  rcctith  -ecu  it  stated 
that   an    observer    bad   succeeded   in    isolating    a    micro- 

inisra  which  'his  power,  and  would  be  glad  to 

know  if  this  observation  had  been  confirmed. 

Mr.    1  -  ill   that   the  principal  poiut  in  connection 

with  the  paper  was  the  fact  that  i'  was  necessary  to  insist 
upon  the  nitrates  present  in  water  being  interpreted  as 
indicative  of  sewage  contamination,  unless  there  was 
information  to  the  contrary.  Whether  the  nitrates  were  of 
animal  origin  or  not  was  a  matter  of  some  importance,  but 
when  a  chemist  received  a  sample  for  analysis,  he  did  not 
know  anything  regarding  its  history.  It  was,  for  example, 
lible  to  suppose  that  the  nitrates  in  the  deep  chalk 
waters  had  originated  in  other  ways  than  from  animal 
matter :  but  most  probably  they  were  derived  from 
antediluvian  animal  matter  which  had  got  converted  into 
nitr 

In  the  case  of  Altooa,  it  was  cleat  ly  shown  that  me- 
chanical means  were  quite  capable  of  dealing  with  con- 
taminated water.  So  long  as  the  tillers  were  in  cood  order. 
holers  diminished  day  by  day,  but  on  some  accident 
happening  to  the  filters,  a  fresh  outbreak  of  the  disease 
at  once  occurred. 

So  much  receDt  evidence  had  been  brought  forward  with 
regard  to  the  presence  of  nitrates,  indicating,  if  not  recent. 
at  least,  previous  sewage  contamination,  that  he  was 
surprised  that  any  watets  should  be  classed  as  pure  which 
had  not  been  thoroughly  filtered  through  chalk  soil  or 
other  medium  sufficient  to  remove  pathogenic  Serins.  He 
thought  the  proper  course  to  adopt  was  to  report  such 
waters  as  risky  or  dangerous— not  necessarily  a-  unfit — 
but  «.  dangerous.  A  water  might  be  unfit  or  it  might  be 
•  where  the  source  of  the  nitrate  was  unknown, 
but  might  be  perfectly  fit  if  filtered  sufficiently  to  exclude 
all  germ  contamination. 

Mr  Thomson,  while  he  differentiated  between  animal 
mailer  and  vegetable  matter,  did  not  mean  to  say  that  this 
problem  was  solved.  The  methods  emt. loved  of  estimating 
the  oxygen  absorbed  and  the  albuminoid  ammonia  gave 
some  indication,  especially  when  the  other  results  were 
i  iuto  consideration,  whether  the  organic  matter  was 
due  to  vegetable  or  animal  origin  matter. 


I'rksidkni    thought    Mi.   Thomson's   method   »> 
likely  to  solve  the  problem  than  Frankland's  method 
of  comparing  the  carbon  and  the  nitre 

Mr.  Thomson,  continuing,  said  tli.it  the  oxvgen  ah 
in  on,,  experiment  was  8   I  times  a-  much  i-  the  albuminoid 
annum    i  in  sewage,  and  with  the  vegetable   ma''. 
instance  the  same  relationship  « 
crossed  each  other.     The  ccmposili  n  of  Fowagc   -).. 
thai  matter   was   nol  of  purely   animal   origin. 

Some  of  by    Dr.  Wallace   conla'ntd 

a  large  amount    of   vegetable   matter,   patticularlj    si 
rj    or    l    o'.lock    in    the    c"ay,    when    the    washings    of 
tables   were   present   in  large  quantities.     These  could 
not     he    actual     results     from     animal     natter    alone,    but 
they,    must    always    include    vegetable    matter.      It    might 
be  possible  to  differentiate  between  pun   vegetable  and  ; 
animal  matter,  hut  they  could   not    differentiate  with  the 
same   reliability   between   the    organic    mal 
which    is  a  mixture  of    animal   and    vegetable,  and  organic 
matter   of   purely  vegetable  origin.     There  were  two   mi- 
crobes said  to  be  in  existence,  the  one  producing  nitrites 
and  the  other  producing  nitrates,  and   the  one  might    not  be 
a  stage  i  f  the  other. 

The    PRESIDENT  :    Was    it    not    the    case   that  the    nitrate 
microbe  only  acted  upon 

Mr.   Thomson    doubted   this.      Warington,  though  his 
opinion   was  not  expressed   in  a  way  quiti  am 

biguity.    seemed    to    think    thai    nitrates    could   be  formed 
without  the  intermediate  production  of  nitrites. 

Mr.   Hendrick::   Warington'-   American  Dictionary  defi- 
nitely  stated  that  the  nitr..  only,    acted  on  the 

products  of   the   nitrite    one,  and  would    not    act    upon 
thing  but  the  nitrite. 

Mr.  Thomson  said  the  article  1.  I  to  was  pub- 

lished   about    two   year-    ago    by    Warington   in    Thorpe's 
Dictionatv  of  Applied  Chemistiy  (Vol.  II.,  page  C99). 

Mr.   Hendrick  :  Both  organisms  had  been  isolated  and 
cultivated  in  the  pure  -tate. 

The  1'kksihext  :   One  would  i  roduee   the  nitrite  and  the 
other  only  the  nitrate  from  the  nitrite. 
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POSTPONED  DISCISSION  ON  "THE  PRODUCTION 
OF  OIL-GAS  FROM  PARAFFIN  OILS  AND 
FROM  PURE  MEMBERS  OF  THE  PARAFFIN 
AND  TERPENE  SERIES  OF  HYDRO!   ^.RBONS,  ' 

'This  Journal,  ls94.  p.  231—237.) 

Mr.  Betlbt  thought  that  it  would  add  to  the  value  of  an 
investigation  such  as  this  if  the  elements  of  time,  tempe- 
rature, and  beating  surface  were  so  clearly  discriminated 
that  it  would  be  easy  to  give  each  its  due  value  ;  so  that  it 
might  be  possible  in  each  experiment  to  say  not  only  the 
temperature  to  which  tin  oil  vapour  had  been  exposed. 
but  also  the  time  during  which  the  exposure  had  la! 

l>r.  T.  K.  Marshall  inquired  regarding  the  destructive 
distillation  of  Ozokerite,  as  that  substance  was  one  of 
considerable  commercial  importance. 

Mr.  Fawsitt  considered  that  the  greatest  drawback  to 
oil-gas  was   its   tendency   to  ■■    the   mains.     The 

illuminating   power    <  as    c  msiderabl;  the 

passage  of  the  gas  from  the  works  through  the  mains  to 
the  place  of  consumption.  By  introducing  i  percentage  of 
oxygen  the  gas  was  found  not  to  condense,  but  to  retain 
its"  illuminating  value.  Had  Mr.  Tocher  conducted  any 
experiments  such  as  would  bear  on  this  point  ? 
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Mr.  To.  hi  r.  in  reply,  said,  oil  gas  had  been  spoken  of  as 
being  unstable,  but  as  a  matter  of  fact  that  was  erroneous. 
On  subjecting  properly  made  oil-gas  and  coal-gas  to  the 
same  variations  in  temperature,  condensation  was  less  from 
than  from  coal-gas.  He  had  not  experimented 
•with  mixtures  of  oil-gas  and  oxygen  although  he  at  one 
time  thought  of  doing  so.  Dr.  Thome  claimed  for  ox  veil 
gas   a   greatei  eut    figure   than  for  oil-gas,  while 

sor  Lewes  and  other-  -aid  that  equally  us  goo.l 
could  be  obtained  by  using  oil-gas  alone  as  an  enricber. 
Oil-gas,  when  used  as  an  enricher,  showed  an  enrichment 
figure  far  in  I  xcess  of  its  actual  illuminating  power,  no 
matter  what  method  was  employed  to  manufacture  the  gas. 
The  enrichment  values  id'  mixtures  of  nil-gas  (15 — 20  pe  - 
cent.)  and  coal-gas  (so — s:>  per  cent.)  had  been  repeatedly 
determined.  Beyond  this  he  was  not  aware  of  any  other 
researches  having  been  conducted,  and  it  had  therefore 
occurred  to  him  to  determine  the  intrinsic  illuminating  value 
of  oil-gas  in  proportions  varjing  from  a  to  lj  per  cent. 
The  enrichment  figure  for  oil-gas  increased  as  the  percentage 
taken  decreased,  until  lis  candles  were  reached,  equivalent 
to  an  increase  of  about  one  candle  per  cent,  of  oil-gas  taken. 
The  destructive  distillation  of  Scotch  oils  was  undertaken 
in  order  to  determine  the  products  of  decomposition  at 
various  degrees  of  temperature.  Professor  Lewes  had  given 
the  results  of  carefully-conducted  experiments  on  the 
cracking  of  petroleum,  and  all  were  familiar  with  the  valuable 
work  done  by  Dr.  8.  Macadam  on  Scotch  oils.  Continuing, 
Mr.  Tocher  explained  that  his  experiment-,  as  embodied  in 
Table  I.,  might  he  considered  as  supplementary  to  those 
hitherto  published  and  to  determine  with  more  precision  the 
function  which  temperature  played  in  the  manufacture  of 
gas  from  paraffin  oils.  Gas  engineers  had  at  their  disposal 
two  systems  of  oil-gas  manufacture:  (Othe  cracking  up  of 
the  oil  at  a  moderately  high  temperature  and  in  one  opera- 
tion, with  the  formation  of  about  10 to  15  per  cent,  ot  tar, 
and  d)  the  cracking  up  of  the  oil  at  a  low  temperature  and 
subsequent  re-cracking  of  tarry  matter  formed  together  with 
undecomposed  oil,  the  ultimate  products  being  gas  and  coke. 
The  latter  was  the  principle  of  Mr.  Young's  process,  and 
although  Mr.  Young  claimed  that  the  small  ratio  of  square 
surface  and  consequent  greater  free  space  in  his  retorts 
were  important  (actors,  still  it  was  evident  that  the  value  of 
Mr.  Young's  process  lav  in  the  fact  of  its  being  very 
economical  owing  to  the  low  temperature  employed  and  to 
the  complete  conversion  of  the  oil  into  gas  and  coke.  A 
wide  retort  was  preferable  to  a  narrow  one  because  it  pre- 
vented the  roasting  of  newly-formed  gases,  and  for  the  same 
reason  the  use  of  iron  filings  or  coke  ought  to  be  avoided. 
He  quite  agreed  with  Mr.  lieilby  that  the  principles  affect- 
ing oil-gas  manufacture  were  by  no  means  fully  understood 
and  that  there  was  ample  field  for  further  investigation.  In 
instituting  comparisons  between,  and  making  experiments 
with,  retorts  of  various  length  and  surface  ratio.,  and  in 
dealing  with  different  rates  of  flow,  he  bad  endeavoured  to 
combine  the  various  factors  in  the  production  of  oil-gas,  as 
he  thought  too  much  stress  had  been  hitherto  laid  on  the 
question  of  free  space  alone.  In  the  experiment  with 
mineral  oil  (0884),  where  he  had  expressed  the  decomposi- 
tion of  the  oil  in  the  form  of  an  equation,  the  result*  would 
be  very  similar,  no  matter  whether  a  Young,  Patterson,  or 
Pintsch  retort  were  used,  as  the  rate  of  flow  would  of 
course  be  regulated  to  the  capacity  of  the  retort.  He  had 
not  conducted  any  experiments  with  Ozokerite,  but,  being 
an  olefioe,  it  ought  to  yield,  on  destructive  distillation,  a 
very  rich  gas.  Being  a  solid  hydrocarbon,  there  would  be 
some  difficulty  in  using  it  on  a  practical  scale. 
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I.-GENERAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

Refrigerating  Apparatus.     C.  Linde.     J.  Soc.   Arts.    42 
(1894),  322—330. 

The  author  introduces  his  subject  by  describing  the  method 
used  by  Prof.  Dewar  in  liquefying  oxygen  and  air. 
Carbonic  acid  is  allowed  to  pass  from  a  drum  into  a  yessel 
(Fig.   1)    in    which    atmospheric    pressure    is    maintained. 

Fig.   I. 


Compressor 


Regulating   Valve 


The  carbonic  acid  boils  at  -80u  C.  (  -112°  F.).  Ethylene 
vapour  is  compressed  into  a  second  vessel  placed  inside  the 
first ;  it  liquefies  and  is  then  allowed  to  enter  a  third  vessel 


•  Any  of  these  specifications  may  beobtained  by  post  by  remitting 
Srf.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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under  atmospheric  pressure.    The.  ethylene  boils  'it  nbout 

—  100°C.(— 141  1.)  A  i  n  lower  pressure  the  ethylene 
would  boil  nl  —140  t'.  (  —  980  F.)  It  oxygen  be  com 
pressed  iuto  a  elosed  vessel  placed  within  the  ethylene 
vessel,  u  i-  liquefied,  bailing  under  atmospheric  pressure  at 

—  '.mi   C.(  — S9U    I    I;  hi   reducing  this  pressure,  the  tern- 

-  in   be  lowered  to  —200   C.  (  —  328    I  ■'.)  at  which 

Although  methods   are   thus 

lable  for  producing  and  maintaining  temperatures  nol 

listanl  from  the  absolute  sero,   the  lowesl  temperature 

hitherto   employed  for     industrial   purposes  is    -110     C. 

I  i  en  used  for  obtaining  very  volatile 

mic  substances  in  a  Btate  of  purity .   The  author  proci  t  tl 

consider  what  efficiency     is   obtainable;  what   working 

processes  are  the  best ;  and  what  is  the  position  of  existing 

tnaohines  with  reference  to  these  considerations.     He  o 

pares  the  action  of  a  cold-producing  machine  to  thai  of  a 

puuipiug-engiue  (Fig.  2),  which  has  to  keep  water  in  a 
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shaft  at  a  certain  level  by  raising  all  the  in-flowing  water  to 
n  height  from  which  it  may  How  away.     Thermo-dynamic 
-how*  that  in  a  perfect  engine — 


it 


AW       ,J,(T'-T). 


■(1) 


where  A  is  the  thermal  equivalent  of  work,  T  the  absolute 

temperature  at  which  a   certain   quantity   of   heat     II     is 

ted,  ami  I"   the    (higher)   absolute  temperature    at 

3. 


rtain  quantity  of  heat  H    is  rejected.     A  working 
■  ts  will  only  enable  us  to  atl 
provided    that  at   no  single   point    heal    be   abstracted    al 
lower  temperatures  than  tin   •■  strictl 

ad  tint  the  he  il  be  nol   ;m<  higher  than  is 

l;  machines  inay.be  classified  in  three  groups. 

Fig.   •'!  exhibits   the   action  ol   the   first  type,  in  which  the 

ire  depends  upon  tin-  expainaon  of  air. 

I  he  compressor  draws  in  air  from  the  freezing  chamber  and 

'  ""!  "  I  to  about 3  al spheres.     The  compressed  air 

is  passed  through  a ler,  where  it-  temperature  is  reduced 

1  >    coolii  It  is  then  admitted  into 

cylinder,  whence,  after  cooling  bj  expansion,  performing    a 

certain  ■' mit  "i  workj  it  re-enters  the  freezing  chamber. 

The   Becond  ami   third  types   of   refrigerating  machines 
depi  i  d      on  tli.- !-.  Auction  of  temj  i  ition 

of  a    volatile  liquid,   the  return  to  tin-  liquid  sti 
effected   eithei    bj    compression  or   bj    absorption.     I 
illustrates   the    acti t    a  machine  of   the    second   • 


Fig.  i. 

Ethylene 


Oxygen 


S~\ 


dSe 


-148  F. 


220  F. 


-330  /•'. 


(compression  and  evaporation).  The  vapour  from  a  volatile 
liquid  is  aspirated  by  a  compressor  and  forced  into  a 
condenser  at  a  pressure  corresponding  to  the  temperature 
'1",  at  which  the  transfer  of  the  latent  heal  to  the  cooling 
water  is  rendered  possible.  The  condensed  liquid  returns 
by  the  regulating  valve  into  the  refrigerator.  Sui  i 
machines  have  been  termed  "cold  steam-engines''  by 
Zeuner.  as  they  represent  simply  the  reversal  of  a  steam- 
engine.  For  a  perfect  process  the  nature  of  the  volatile 
liquid  is  quite  immaterial,  hut  in  practice  it  is  dis- 
advantageous to  employ  volatile  liquid  possessing  a  critical 
point  close  to  the  temperature  range  within  which  the 
working  process   is    performed.     It    has   been  proved  that 

Fur.  :,. 
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Freezing     Chamber 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


[  May  SI,  ISM. 


when  ammonia  is  used,  as  much  as  two-thirds  of  the  heat 
determined  by  equation  (1)  can  actually  be  abstracted 
under  ordinary  conditions  of  working. 

The  third  type  of  refrigerating  machine — the  absorption 

machine — i;  shown  in  Fig.  5.  Like  the  compression 
machine,  it  has  a  condenser  and  a  refrigerator.  The 
ammonia  vapours  are  absorbed  by  a  weak  solution  of 
ammonia  in  water;  after  this  is  saturated  it  is  pumped  into 
The  generator,  exchanging  on  its  way  its  heat  with  that  of 
the  weak  solution  coming  from  the  generator.  The  solution 
in  the  generator  is  then  heated  so  as  to  drive  off  the 
ammonia,  and  the  pressure  of  the  vapours  developed  is 
sufficient  to  liquefy  them  in  the  condenser. — D.  E.  J. 


The  Influence  of  Temperature  on   the  Tensile  Strength  of 

Metals.     M.'RudelotT.     Mitt.  Kouigl.  tecli.Versuchs.il 
£6],  292. 

See  under  X.,  page  520. 


riant  for  Granulating  Slag.     1!.  H.  Terhuce. 
Mines  Quarterly,  15  [2],  !"*• 
See  under  X.,  page  522. 
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Improved  Combined  Digester,  Vryer,  Washer,  and  Disin- 

fector,  fur  Bones.  Fat.  Meat,  Glue,  and  other  Materials. 
H.  G.  Warner,  Wandsworth,  Surrey.  Eng.  Pat.  6485, 
March  27,  1893. 

Ax  upright  boiler  is  provided  with  a  steam-jacket,  and  fixed 
therein  is  a  cylindrical  perforated  casing  to  contain  the  ma- 
terial to  be  treated  ;  the  boiler  is  also  fitted  with  perforated 
ring  pipes  for  spraying  steam,  hot  water,  or  disinfecting  fluid 
into  the  casing,  while  another  pipe  supplies  hot  air  for 
rinino-.  Manholes  are  provided  for  introducing  and 
discharging  the  contents,  and  a  shaft  provided  with  vanes 
may  be  used  for  stirring  up  the  contents.  The  apparatus 
may  be  used  for  digesting  drying,  washing,  or  disinfecting 
bones,  meat,  glue,  clothes,  or  other  substances. — B.  G.  C. 


Improvements  in  Apparatus  for  tin'  Manufacture  if 
Metallic  Pigments  or  Compounds,  and  in  the  Production 
if  Lead  and  Zinc  Pigments  or  Compounds  and  Cont- 
inuations of  these,  by  means  of  such  Apparatus.  A.  C.  J. 
Charlier,  Glasgow.     Eng.  Pat.  7119,  April  6,  1893. 

See  under  XIII.  A.,  page  ,">.'32. 


Improvements  in  Separating  Oleaginous  or  Fatty  Matters 
from  Boiler.  Feed-Water  or  other  Water.  3.  and  G. 
Weir,  Cathcart,  Renfrew,  North  Britain.    Eng.  Pat.  10,664, 

May  :,1:1893. 

Within  a  box-like  casing,  layers  of  an  absorbent  material 
are  arranged,  such  as  animal  fibre,  hair,  sponge,  or  the  like, 
with  channels  between  each  layer.  The  feed-water  to  be 
purified  is  introduced  at  a  suitable  point,  and  forced  through 
tortuous  channels,  in  which  it  gives  up  its  fatty  matters  to 
the  absorbent  material,  emergirg  in  a  purified  condition. 
The  fatty  matteis  are  removed  from  the  absorbent  material 
by  squeezing  between  rollers,  washing  with  a  solvent,  or  by 
similar  means.  In  a  modified  arrangement  the  water  flows 
through  an  annular  cylinder  with  curved  guide  blades,  the 
inner  surface  of  the  annular  cylinder  being  formed  by  a  roll 
of  flannel,  backed  by  perforated  sheet  metal ;  the  fatty 
matters  arc   absorbed  by  the  flannel  and  fall  into  the  central 


cavity  of  the  cylinder,  from  which  they  are  discharged  in 
any  suitable  manner.  Other  modified  arrangements  are 
described  and  illustrated. — E.  G.  C. 


Improvements  in  Calcining  Apparatus  for  the  Conversion 
if  ISicarlionatc  of  Soda  into  Carbonate  of  Soda  and  other 
Uses.  La  Societe  Marcheville  Daguin  and  Company, 
Paris.  (Under  Iuternat.  Convention,  date  claimed 
December  3,  1892.)     Eug.  Pat.  12,997,  July  3,  1893. 

See  under  VII.,  page  518. 


A  Process  for  Preventing  Incrustation   in  Steam    Boilers. 
V.  Gaue,   Paris,    France.     Eng.    Pat.    14,211,   July    22, 

1893. 

Incrustation  in  boilers  is  prevented  by  causing  the  shell 
to  absorb  petroleum,  shale  oil,  or  other  hydrocarbon  under 
pressure  in  the  following  manner.  The  boiler  is  filled  with 
petroleum  and  left  for  some  hours  under  pressure,  when, 
it  is  said,  the  petroleum  penetrates  into  the  iron  or  steel  plate 
and  incrustation  is  thereby  prevented  from  adhering.  To 
remove  the  incrustation  from  old  boilers  the  petroleum  is 
introduced  from  above  and  the  boiler  is  slowly  tilled  with 
water  from  below,  thereby  causing  the  lighter  petroleum  to 
slowly  come  into  contact  with  the  porous  incrustation  and 
penetrate  it ;  the  petroleum  is  dually  expelled  at  a  suitable 
outlet  at  the  top  for  use  over  again.  The  absorption  of 
petroleum  by  the  incrustation  causes  the  latter  to  scale  and 
fall  to  the  bottom  of  the  boiler,  from  whence  it  is  readily 
removed.— E.  G.  C. 


An.  Improved  Still  or  Apparatus  for  Distilling  Spirits  and 
all  kinds  of  other  Liquids.  G.  Morris  and  W.  Edncy, 
both  of  Bristol.     Eng.  Pat.  16,063,  August  25,  1893. 

The  figure  (see  next  page)  is  a  sectional  elevation  of  the 
still,  which  consists  of  a  hemispherical  body  A,  bellied  or 
swelled  out  at  G,  with  a  recessed  lip  H.  Over  this  body- 
is  mounted  a  conical  dome  J,  having  an  outlet  L,  contain- 
ing baffle-plates  X,  to  increase  the  surface  area  of  the 
condensed  liquid  which  flows  through.  The  spirit  or  other 
liquid  is  introduced  into  the  bowl  A  by  means  of  the 
orifice  J1,  and  heat  is  applied  by  means  of  a  steam-jacket 
B  or  other  suitable  contrivance.  The  vapour  is  compelled 
to  rise  centrally  by  means  of  the  curved  lips  H  K,  and 
impinges  upon  the  dome  J,  which  hitter  is  cooled  by 
means  of  the  stream  of  water  passing  from  the  water- 
cbannel  O  1!  through  the  chamber  8.  The  condensed  liquid 
flows  down  the  sides  of  the  dome  J,  and  passes  away  between 
the  baffle-plates  X  in  the  worm  L,  being  cooled  by  the 
stream  of  water  passing  in  the  reverse  direction  through 
the  annular  channel  O.  The  distilled  liquid  finally  escapes 
through  the  pipe  M.  The  steam-jacket  has  a  steam-inlet  C, 
a  safety-valve  D,  and  a  condensed  water  outlet  E,  while  an 
outlet  F  is  provided  for  cleansing.  The  steam-jacket  may 
be  dispensed  with  and  other  suitable  modes  of  heating  used, 
while  in  large  pans  two  or  more  collecting  domes  J  may  be 
used. — E.  G.  C. 


Improvements  in  Valves  for  Tar,  Ammoniacal  Liquor,  and 
other  Liquids.  F.  8.  Cripps,  Sutton,  Surrey.  Eng.  Pat. 
17,737,  September  21,  1893. 

See  under  III.,  page  508. 
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An    Improved  Still. 


roved    Apparatus  for    Filtering  or    Purifying    Feed- 
/'.r   Marine  or  other  Steam  Boilers.     J.  Wother- 
spoon    !    n  -•    Hill,  Kent,  and   J.    Davie,  Wallsend-on- 
Tyne.     Hug.  Pat.  1910,  January  2'.'.  1894 

Tuis  specification  claims  "  the  combination  of  ;i  filter-body 
made  of  an  open-ended,  parallel-sided  formation,  with  a  de- 
pending  mud-collector  adjacent  to  each  end  :  a  stationary  per- 
forated diaphragm,  fitting  within  such  filter-body  and  between 
the  mud-collectors  :  filtering  media  arranged  between  such 
diaphragms;  covers  adapted  to  close  the  ends  of  t tie  filter- 
body  and  to  limit  the  outward  position  of  such  diaphragms,*' 
The     parts    arc    forced    together    by    means   of  a 

able  back-plate  actuated  by  a    hand-wheel   and  screw, 

the    collected    impurities   into    the    tnud- 

or   sediment-collectors,  from  which   they   ar.     discharged 

through  mud-cocks.     The  water  to  be  filtered  is  supplied  t" 

;  the  filter-chamber  and  forced  through  the  layers 

iltcring  media,  issuing  by  a  pipe  which  leads  to  the 
boiler. — E.  6.  C. 


II.-FUEL.  GAS.  AND  LIGHT. 


/"/..  Action  of  Heat  on  Ethylene.     V.B.Lewes.     I'roc. 
Boy.  Sue.  55,  90 — in". 

Fkom  the  w.irk  of  earlier  observers  the  reactions  accepted 
in  the  text-books  as  those  occurring  when  ethylene  is  heated 


are  :  (11  C-H,  =  C\  -  2HS  when  the  decomposition  takes 
place  at  a  very  high  temperature;  and  (2)  *  II,  r  -  CH4 
at  a  lower  temperature.  According  to  Cay,  at  about 
condensation  without  breaking  up  only  occurs;  whilst  at 
100  ,  after  a  sufficiently  Ion:.'  time,  entire  decomposition  is 
brought  about,  with  formation  of  marsh-gas,  ethane,  and 
liquid  products.  The  author  prepared  ethylene  from 
rectified  methylated  spirit  and  strong  sulphuric  aeid 
(25  patts  to  15o  respectively),  and  stored  it  over  alkaline 
prrogallate  solution;  so  that  the  gas  used  contained  Us  - 
per  cent,  of  ethylene  and  1*20  of  nitrogen.  After  heating 
for  100  hours  to  400  C.  the  composition  was  as  follows,  a 
little  air  having  obviously  been  admixed  :  — 

Carbon   dioxide.   o-82:  free   oxygen,   nil;    unsaturated 
hydrocarbons,      7-00;     saturated     hydrocarbons,    61 
carbon  monoxide,  1-17;  hydrogen,  22"  18 ;  nitrogen,  7'01  ; 
total,  100-00. 

In  analysing  such  a  mixture,  after  removal  of  CO;  by- 
sodium  hydrate  and  oxygen  by  alkaiine  pyrogallate,  the 
unsaturated  hydrocarbons  are  absorbed  by  a  solution  of 
bromine  in  potassium  bromide,  and  the  Ct  >  by  acid  cuprous 
chloride.  The  residue,  on  agitation  with  petroleum,  is 
deprived  of  most  of  the  saturated  hydrocarbons,  the  residua'. 
portion  thereof,  chiefly  marsh-gas,  being  determined  by 
explosion  and  ( 't>.  absorption  (sec  this  Journal,  1891,  I 
If  the  saturated  hydrocarbon-  be  not  treated  with  petroleum 
before  explosion,  the  quantin  of  I  0  formed  on  combustion 
exceeds  100  per  cent,  of  the  combustible  gas  acted  npon, 
showing  that  higher  homologues  of  marsh-gas,  especially 
etbane,  are  present. 

On  passing  ethylene  through  a  platinum  tube  heated  to 
from  6O0:  to  1,51  0  I  temperature  ascertained  by  Le 
Chatelier's      thcrmo  -  couple,     platinum     and     platinum- 
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rhodium"),  it  was  found   that   the  decomposition  produced       particular  tube  and  current  of  about  10  cc.   per  minute,  the 
varied  "it'll  the  temperature  and  rate  of  flow  :  thus,  with  a       following  figures  were  obtained  :  — 


Temperature  centi- 
grade. 

Percentage  of  ethylene 
in  gas  used. 


Analysis  of  Gas  after  Heating  :  Peu  Cent. 


Unsaturated     hydro- 
carbons. 
Containing  acetylene. . 

Saturated            hydro- 
carbons. 
Hydrogen 

Carbon 

il 

Change  of  volume 


86*43 

0 
0 
0 


96-39 
0 
0 

0 


90-46 

Trace 

0 

0 


34-77 

0-82 

50-73 

0 


18-02 

O'tiO 

76  •« 

0 


10-54 

0-43 

s*eo 

0 

65-26 

27 'SO 

25-11 

62 -6S 

Carbon  deposited  and  On   formed  in  Gums,  fer  100  Cc. 


0 

0 

1) 

0 

0 

0-0273 

Large  quantity 

0 

0 

0 

0-002-1 

0-00*8 

0-0038 

0 

0 

0 

0 

Decrease 

Decrease 

Increase 

Large  increase 

When  the  rate  of  flow  was  reduced  to  less  than  one-half 
(4-2  cc.  per  minute),  a  higher  member  of  the  paraffin 
series,  probably  ethane,  was  formed  at  temperatures  up  to 
900°,  with  but  little  methane  ;  at  1,000°  the  quantity  of  the 
former  diminished,  and  that  of  the  latter  increased ;  and  at 
1,200°,  little  but  methane  was  formed  ;  accordingly  a  series 
of  observations  was  made  by  passing  ethane  through  the 
hot  tube,  the  gas  being  prepared  from  ethyl  iodide  by  the 
copper-zinc  couple  in  presence  of  water,  and  containing 
96-38  per  cent,  of  actual  ethane.  The  following  figures  were 
obtained  :  — 


cent,  of  methane)  ;  on  passing  through   the  hot  tube  the 
following  results  were  obtained  :  — 


900° 

1,(00° 

1,200' 

1,500° 

Unsaturated    hydrocarbons 
produced. 

31-00 

28-42 

11  68 

1-69 

Trace 

0  30 

1-80 

0'91 

Saturated  hydrocarbons — 

12-82 

8-34 

3-88 

0 

12-01 
40-64 

12-73 

46-78 

21-86 

57-45 

20-62 

73-55 

Carbon  formed  per  1 1 

0 

o 

0-0126 

0*0314 

Oil    formed    per   lnO  cc.  of 

0 

Trace 

Trace 

0 

gas. 

Hence,  even  below  900°  C,  ethane  decomposes  with 
liberation  of  hydrogen  and  formation  of  unsaturated  hydro- 
carbons, chiefly  ethylene,  which  latter  is  decomposed  as 
before  at  higher  temperatures ;  accordingly,  the  text-book 
equation  No.  2  (already  given)  is  incorrect;  carbon  and 
hydrogen  appear  simultaneous]*',  and  are  probably  both 
derived  from  acetylene. 

On  passing  acetylene  through  the  tube  heated  to  1,000°, 
it  was  found  that  about  a  quarter  remained  unchanged, 
the  remainder  chiefly  becoming  polymerised  to  ben/cne  ;  a 
little  ethylene  was  formed,  probably  by  direct  combination 
of  part  of  the  acetylene  with  hydrogen  liberated  by  the 
decomposition  of  another  portion.  On  the  other  hand,  on 
passing  a  mixture  of  3  vols,  hydrogen  and  1  of  ethylene 
through  the  tube  at  1,250°,  the  quantity  of  acetylene 
produced  was  somewhat  larger  than  when  ethylene  not 
mixed  with  hydrogen  was  used. 

Methane  was  prepared  from  methyl  iodide  by  mean^  of 
•he  copper-zinc  couple  and   water  (gas  contained  99-2  per 


Temperature  Centigrade  . . .        1,000° 


Unsaturated    hydrocarbons  Trace. 

produced. 

Containing  acetylene Trace. 

Saturated  hvdrocarbons 97*65 

Hydrogen 1  '55 


Carbon    deposited    per   100 

cc.  of  gas. 
Oil  formed   per   100  cc.  of 

gas. 


0 
0*0028 


1,200° 

1,300° 

0*07 

0-39 

0*07 

0-30 

90-00 

88-52 

10-37 

0 

Trace. 

0-0025 

0-0005 

LBO0° 


1-20 
0*06 

19-22 
78-66 
0-015 

0 


Hence  methane  is  much  more  stable  under  the  influence 
of  heat  than  any  of  the  other  gaseous  hydrocarbons 
examined  ;  it  probably  decomposes  first  into  acetylene  and 
hydrogen,  thus : — 

2CH4  =  CoH2  +  3H, 

and  then  the  acetylene  either  polymerises  or  decomposes 
into  carbon  and  hydrogen,  according  to  the  temperature. 
These  results  explain  why  the  flame  of  methane,  when 
burning  at  an  open  tube,  is  practically  non-luminous,  the 
maximum  temperature  of  the  flame  being  below  1,100°  C, 
so  that  no  acetylene  is  formed ;  whilst,  when  burnt  in  a 
regenerative  burner  at  1,500°,  the  light  emitted  is  of  con- 
siderable illuminating  value. 

A  mixture  of  hydrogen  and  benzene  vapour  (5-28  per 
cent,  benzene)  gave  the  following  results  on  passing  through 
the  tube  : — 


Temperature  Centigrade i      900°      i     1,100°  \     i;300° 

Unsaturatedhydrocarbonsprodueed      o'OO  3'33  2-43 

Containing  acetylene 0  Trace 

Saturated  hydrocarbons 0  2"87  5'02 

Hydrogen 95*00         ![S:8fl         '.'2  17 

Carbon  deposited  per  100  cc.  of  gas  o  Trace         0*01 

Oil  deposited  perl  00  cc.  of  gos....       Trace         0-012  0 

Hence  the  diluted   benzene   breaks   down   to  acetylene, 
methane,  and  carbon,  and  finally  to  carbon  and  hydrogen. 
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On  tic  whole,  the  oonolueion  drawn  Prom  the 

i   experiments  is  iii.it  the   | iarj   to i  o!  heal 

upon  ethylene  i*  represent*  1  bj  the  equation 

|  l      N       ■     ■.'I'll, 

whilst  the  final  dccompoaMot-  esentedbj  previous 

(II  <  211.. 

In  I..  rariety  of  reactions  occur,  owing  to  the 

.,,   of    the   acetylene    thus   formed    from   the 
.  ,  and  also  at  higher  temperatures  from  the  methane, 
.  the  equation — 

2CII,        '    II     I    SHj 

— C.  B.  A.  W. 


PATENT. 


•  /  Applianci  for  Electrically  treating  Gaseous 
and  nihil     Bootes,  a    .Vic    Compound    Gas  made    by 
P    cess,  and  Apparatus  for    Producing  and  Con- 
suming  said   Gaseous   Product.    T.  G.    Hall,   Chicago, 
oountj  of  Cork,   ISA.     Kng.   Pat.   6551,   March   23, 

S      under  XL,  page  528. 


Ill -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

The  Sulphur  I  'ompounds  in  Ohio  Petroleum.  Charles  F. 
M  ibery  and  Albert  W.  Smith.  Amer.  Chem.  .lour.  16 
[2 

In  this  paper  the  authors  respond  to  the  adverse  criticism 
ii  East  and  Lagai  (Dingler*s  polyt  Journal,  284,  69; 
this  Journal,  1892,  598),  upon  their  former  work  (Amer. 
Chem.   .lour.   13,    282;  tins   Journal,   1891,  629,  and  1890, 

The    authors   continue    to    have   reliance    in    the    (  arias 

.  of  determining  sulphur  if  thoughtfully  carried  out, 

tabes  being  employed  ;  and  certainly  they  prefer  it  to 

d  bj  Kast  and  Lagai,  involving,  as  this  latter  is 

said  to  do,  an  oxidation  of  explosively-decomposable  sulphur 

compounds  with  fuming  nitric  acid  and  potassium  chlorate  in 

an  open  dish.    Further  to  test  theCarius'  method,  analyses  of 

thyl  sulphide  have  been  made  h\  it   and  S  determined, 

and    85*48,     against     calculated    quantity.    35*55. 

■  crude  burning  oil  distillate  gave  by  Carius'  method 

ii    16  per  cent.  S.  while.  h\  ignition  with  soda-lime,  0*40  per 

cent,  was  obtained. 

With   regard  to  the  lead   and  calcium  salts   obtainable  bv 
neutralising  the  sulphuric  acid    solution  of  the  sulphur-con- 
taining bodies,  which  is    produced    in    commercial    refining, 
mitted  by  both  sets   of   observers  that  these  are  not 
sulpho  acids  derived  from  the  paraffin  alkj  1  sulphides 
d  in  the  acid  ;  but  that,  whilst  these  latter*  are  i  r,  Bent 
and    are   obtainable  by   dilution  of  the    concentrated   acid 
here  are  other  sulphur-containing  bodies  in  sulphur- 
petroleums  which  are  capable  of  forming  salts. 

-.  Kast  and  l.agai  were  unable  to  obtain  the 
■illine  compounds  with  mercuric  chloride:  the 
authors  now  describe  at  some  length  two  of  them,  derived 
troni  the  "crude  naphtha  distillate"  of  Findlay  crude 
petroleum  and  from  the  "  crude  burning  oil  distillate  "  of 
Lima  petroleum  respectively. 

The  crystalline   bodies  are  obtained   bv   precipitation  of 

the  oil  with   aqueous   solution  of  mercuric  chloride,  filtra- 

ashing  with  gasoline,  pressing,  and  drying  in  the  air. 

1'hey  are  decomposed   by  treatment  with  alcoholic   solution 

of  sodium  sulphide  or   by  hydrogen    sulphide,  vieldin"   oils 


i  the  distillation  of  whi 

68  pel  j  liui    i,  spi  I  rom 

son  gi f   Findla)   distillate   70  grins,  ol   the   met 

compound  were  obtained. 

Tin     mtl  free  with  K . ■  -~t   and  Lagai  that  the 

odour  of  i  -  i*  duo   solelj  t isaturated  b)  Iro 

carbons  ;  on  the  contrary .  they  cousider  they  have  afforded 
grounds     bj  the  sepai  classes     "t  odon 

substances,  not  otherwise  specified,  however     for  the  il 
incuts  that  ii   is   duo  I  ire  of  bad-smi  lliog 

pounds."     rhej  state  that,  while  the  orude  distillates  may 

lie  completely  d lorised  by  mercuric  chloride,  onlj  a 

two-thirds  of  the  S-containing   I  ro  removed  in 

the  case  of  i  ilii"  petroleum,  and  about  two-fifths  in  the 
of  a  distillate  from  Canadian  petroleum.     Kast  and   La 
state   that  sulphur  oils    maj    be  deodorised   h\    Bulphi 
acid,   one  quarter   onh    of  the   sulphur-containing   bodies 
being  removed,  and  this  result  appears  to  bo  confirmed  by 
the  author,  as  to  the  amount  of  tni  moved,  though 

the  deodorisation  »a~  not  quite  so  pen. 

It  is  noteworthy  that  the  Ohio  oil  used  by  Ka-t  and 
l.agai  was  obtained  in  Bremen  and  contained  1  per  cent,  ol 
sulphur  ;  the  authors  state  that  ( )hio  oil  never  contains  more 
than  0*6  percent.,  and  quote  in  their  support  Profs.  Orton 
ami  Lord  (U.S.  Geological  Survey,  eighth  annual  report), 
who  found  0*553  per  cent  S  in  crude  Trenton  limestone  oil  ; 
other  analysts,  who  report  about  0*5  percent.;  and  the 
experience  of  commercial  manufacture,  which  indicati 
the  average  0*55  per  cent. 

Canadian  sulphur  peti  i  atain  more  sulphnr  than 

do  the  Ohio  petroleums.-   E.  B.  11. 


Preliminary  Examination  of  Canadian  Sulphur-Petroleum. 
Charles  1".  Mabery.      Amer.  Chem.  Jour.  16    [8],  89-93. 

Tin.  author    is    engaged  upon  a    comprehensive    study    of 
this  subject,  but  publishes  the  present  preliminary  notici 
be  has  found  that  Kast   and  Lagai  arc    also  working   in  the 
.same  field. 

The  material  investigated  was  the  "  sludge  acid  "  obtained 
in  refining  the  burning  oil  distillate  of  a  crude  Canadian 
petroleum.  This  crude  oil  had  a  specific  gravity  of  0-86 
at  20°,  and  contained  0*98  percent,  of  sulphur,  exclusive 
of  a  further  quantity  present  as  hydrogen  sulphide.  I'pon 
distillation,  under  a  tension  of  250  mm.,  11  per  cent,  by 
weight  was  collected  below  150  ,  21  per  cent,  between  150 
and  300%  and  the  residue  amounted  to  65  per  cent.  These 
three  fractions  contained  respectively  0-495  per  cent.,  0*64 
per  cent.,  and  0*98  percent,  of  sulphur. 

The  "  sulphur  oil  "  held  in  solution  in  the  "  sludge  acid" 
was  precipitated  by  the  addition  of  the  acid  to  water,  and, 
after  washing,  measured  half  the  bulk  of  the  "  sludge  acid" 
used.  It  had  a  specific  gravity  of  0*86  at  la~,  was  dark 
brown  in  colour,  and  contained  9* 94  per  cent,  of  S.  Dis- 
tillation with  steam  (unattended  by  serious  decomposition) 
gave  a  distillate  with  a  powerful  odour,  containing  j* 46  per 
cent,  of  S,  while  the  residue  contained  10*41  per  ceut. 
The  distillate  redistilled  below  200  and  had  sp.  gr.  0*82 
at  2u  .  Further  fractionation  was  attended  with  great  diffi- 
culty owing  to  the  peculiar  persistency  with  which  water 
was  retained,  and  in  some  cases  decomposition  with  separa- 
tion of  sulphur,  occurred.  However,  the  steam  distillati 
redistilled  sis  times  (tension  =  150  mm.)  ;  the  fractions,  the 
weights  of  which  are  uot  given,  contained  sulphur  as  follows  : 
fraction,  32:— 40=    (0*43    per   cent.'):  i    per 

cent.);   110°— 120"  (11*51    per  cent.);   120°— 130 
per    cent.);     140!— 150°    (1344    per    cent.);     160J—  l! 
(13-93    per  cent.).      Each  fraction  reacted  with  bromine, 
leaving  no   residual    oil.      The   lower  fractions  also  united 
with  hydrobromic  acid   and  polymerised  upon   standing,  in 
one   case  noted,    with    rise    in   temperature  of   1.3"  . 
fractions  are  regard,  d   as       in;    -  d  of  unsaturated  hydro- 
carbons, and  the  t     1C       a  hydrocarbons  are  consider.  I 
be  absent. 

The  residue  of  the  steam  distillation  was  similarly  frac- 
tionated, but  the  sulphur  contents  of  only  the  69  — 72  aud 
9u?—  '.'7:  fractious  were  recorded,  being  a*  12  per  cent,  and 
12-yC    per   cent,    respectively.        All    the    fractions    g 
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crystalline  or  viscous    precipitates  with    mercuric  chloride, 
leaving  oils  with  intensely  penetrating  odours. 

The  author  has  now  resumed  the  investigation  upou  a 
much  larger  scale,  but  finds  that  the  "  sulphur  oil  "  he  now 
obtains,  unlike  the  parallel  product  he  formerly  obtained 
from  the  refinery,  undergoes  decon:  position  during  steam- 
distillation,  with  production  of  hydrogen  sulphide,  sulphur, 
sulphuric  and  sulphurous  acids.  Decomposition  is  also 
induced  by  the  presence  of  air.  He  now  therefore  dries 
the  "  sulphur  oil  "  as  far  as  possible,  by  letting  it  stand  for  a 
week  over  recently-fused  calcium  chloride,  and  then  distils 
(under  tension  of  45  mm.)  in  a  porcelain  still  and  gets  but 
tittle  decomposition. 

It  is  interesting  to  note  that,  as  in  the  former  case,  great 
difficulty  is  experienced  in  separating  water  from  the  oil  : 
after  long  standing,  15  litres  still  contain  about  10  cc.  of 
water. 

With  the  large  quantities  of  material  now  being  worked 
the  author  expects  to  be  able  definitely  to  isolate  all  the 
various  odorous  bodies  «  hich  have  been  met  with. 

— E.  B.  B. 


PATENTS. 


Improvements  in  obtaining  Sulphonie  Acids  and  Sulphonc- 
like  Compounds,  Free  from  Inorganic  Salts,  from  the 
neutralised  Product  of  the  Action  of  Sulphuric  Acid 
upon  Mineral  and  similar  Oils,  and  particularly  Hydro- 
carbons, Artificially  or  Naturally  Sulphuretted.  L.  O. 
Helmers,  Hamburg.     Eng.  Pat.  6044,  March  21,  1893. 

The  methods  in  use  for  purifying  the  sulphonated  com- 
pounds produced  as  above  are  unsatisfactory,  that  consist- 
ing in  dissolving  the  sulphonised  product  in  water  and 
separating  by  the  addition  of  a  salt  (Eng.  Pat.  10,523, 
July  24,  1884)  yielding  an  impure  result,  while  dialysis 
entails  a  loss  of  the  sulphonie  acids  or  their  salts.  The 
improved  methods  described  consist  in  the  employment  of 
alcohol  and  chloroform,  singly  or  together,  as  solvents.  If 
the  neutralised  sulphcnised  product,  freed  as  much  as 
possible  from  water,  be  treated  with  strong  alcohol  (ethylic 
or  other  alcohols),  the  sulphonie  acid  salts  will  be  dissolved 
out,  leaving  a  mixture  of  sulphones  and  sulphone-iike 
bodies  and  inorganic  salts,  from  which  the  last  can  be 
extracted  by  washing  with  water.  Tin  alcoholic  extract 
will  contain  small  quantities  of  sulphoue-like  bodies,  which 
treatment  with  chloroform  will  remove.  The  alternative 
method  of  purification  consists  in  treating  the  neutralised 
sulphonised  product  with  a  mixture  of  alcohol  and  chloro- 
form (or  ether,  petroleum,  naphtha,  &c),  which  dissolves 
out  everything  but  the  inorganic  salts.  By  evaporating  off 
the  solvent  and  treating  the'  residue  with  chloroform,  the 
sulphone  bodies  will  be  extracted,  or  treatment  with  alcohol 
will  dissolve  out  the  sulphonie  acid  compounds. — J.  G.  W. 


Improvements  in  Valves  for  Tar,  Ammoniacal  Liquor,  and 
other  Liquids.  P.  S."Cripps,  Sutton,  Surrey.  Eng.  Pat. 
1  7, 737,  September  21,  1893. 
The  valve  is  of  the  ordinary  rectangular  slide  type,  working 
in  a  centre  easting  provided  with  two  side  flanges.  These 
latter  flanges  are  bolted  on  to  fhe  adjacent  pipe  flanges, 
having  the  slide  easting  between  them,  the  facing  strips 
bjing  surfaced  to  form  sound  joints  when  the  centre 
casting  and  side  flanges  are  bolted  together.  The  valve  is 
actuated  by  a  screw  and  can  be  locked  in  any  position  by 
means  of  lock  nuts. — E.  G.  C. 


17— COLOURING  MATTERS  AND  DYES. 

A  Japanese  Ponceau-Red  Due.     Scheurer.     C'hem.  Ind. 
17  [*],  39. 

This  ponceau-red  appears  to  consist  of  the  croein  obtained 
by  the  decomposition  of  the  glucoside  of  the  saffron,  at  all 
event-  a  red  material  is  obtained,  which  in  China,  by  some 
unknown  method,  is  prepared  from  saffron  blossoms.  This 
raw  material  is  dyed  in  an  acid  bath  upou  hemp,  and  then 
the  colouring  matter  thus  fixed  is  again  abstracted  by 
means  of  potash  solutions.  Probably  by  acidifying  this 
solution,  the  Japanese  red  is  then  obtained  ready  for  use 
as  a  pjste.  It  is  interesting  to  note  that  the  weak  affinity 
for  vegetable  fibres  probably  containing  tannin,  is  thus 
made  use  of  for  the  isolation  and  purification  of  the  dvestuff . 

— w.  s. 


Diazo  Compounds  and  Nitrosamincs.     C.  Schraube  and 
C.  Schmidt.     Per.  27,  514— 523. 

The  fact  that,  by  the  action  of  diazobenzene  chloride  upon 
ketones  and  aldehydes,  hydrazones  are  produced,  first  led 
various  investigators  to  the  hypothesis  of  the  capacity  of 
diazobenzene  to  react  in  the  isomeric  nitrosamiue  form, 
C6Hb.NH.NO,  as  well  as  in  the  diazo  form,  C,-,H5N:NOH, 
yielding  hydrazine  compounds  in  the  former  ease  and  azo 
compounds  in  the  latter. 

The  authors  have  succeeded  in  proving  not  only  the 
c\i>tence  of  the  nitrosamine  form  of  diazobenzene,  but  also 
in  obtaining  phenylnitrosamine  in  the  shape  of  its  stable 
alkaline  salts.  If  para-nitrobenzene  chloride  is  added  to 
a  dilute  solution  of  caustic  soda,  an  excess  of  the  latter 
being  maintained,  a  clear  solution  is  obtained,  without 
evolution  of  nitrogen,  in  which  fhe  presence  of  the  diazo 
compound  can  no  longer  be  shown.  After  a  time  crystals 
separate  from  this  solution,  especially  after  the  addition  of 
common  salt.  These  crystals  were  found  to  consist  of  the 
sodium  salt  of  para-nittfophenylnitrosamine.  The  free 
nitrosamine  is  separated  as  a  sparingly  soluble  crystalline 
precipitate  by  the  addition  of  an  acid  to  the  cold  alkaline 
solution. 

The  supposition  that  the  diazobenzene  potassium  com- 
pound first  described  by  Griess  might  also  be  a  nitrosamine 
derivative  was.  by  experiment,  proved  to  be  unfounded,  for 
it  gives  at  once,  like  diazobenzene  chloride,  a  colour  reaction 
wheu  brought  into  contact  with  phenols  under  the  necessary 
conditions,  whilst  the  nitrosamines  do  not  show  this 
property.  The  conversion  of  the  diazo  compound  into  the 
nitrosamine  may,  however,  be  accomplished  by  heating 
the  alkaline  mixture  above  100°.  The  nitrosamine  then 
separates. 

Owing  to  the  extraordinary  tendency  of  para-nilrodiazo- 
benzene  to  be  at  once  converted  into  the  nitrosamine,  even 
with  the  most  dilute  solutions  of  alkali  and  at  a  temperature 
of  103  the  potassium  compound  of  that  body  could  not  be 
obtained.  Another  great  difference  exhibits  itself  in  the 
behaviour  of  the  two  nitrosamine  salts  on  the  addition  of 
an  acid  to  their  solutions.  While  para-nitrophenylnitros- 
amine  is  separated  as  a  fairly  stable  compound,  phenyl 
nitrosamiue  does  not  appear  to  exist  in  its  free  state. 
Even  with  the  greatest  care  reconversion  into  diazobenzene 
takes  place  immediately,  and  can  instantaneously  be 
completed  by  supersaturation  with  acetic  acid. 

A  mixture  of  the  alkaline  solutions  of  para-nitrophenyl- 
nitrosaminc  and  /3-naphthol  gradually  produces  a  precipitate 
of  a  dyestuff  on  being  warmed,  or  even  on  being  allowed 
to  stand  sufficiently  long  in  a  closed  vessel.  When  spread 
on  paper  and  thus  exposed  to  the  action  of  the  carbonic 
acid  of  the  atmosphere,  the  formation  of  colouring  matter 
from  a  freshly  prepared  mixture  takes  place  very  slowly. 
Phenvlnitrosttmine  under  the  same  conditions  at  once  forms 
a  colouring  matter  in  consequence  of  the  action  of  the 
carbonic  acid,  whilst  no  colour  reaction  takes  place  either 
on  heating  or  continued  standing.  These  facts,  together 
with  the  negative  results  of  experiments  made  with  a  view 
of  combining    phenylnitrosamine   sodium     in    an    alkaline 
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eolation  with  aoetom  id,  01    acetone  dicar- 

bonic  acid,  are  inconsistent  with  the  theory  of  phenylnitro- 

>'in'  being  an   intermediary  i Iuc(  in  the  formation  ol 

the  hydrasones,     I  ■'.  M. 

I  Colouring  Matter  occurrinn  in  thi   I  the  Grape- 

Vine.      K.  Schunck,    I      Knecht,  ami   I..    March: 
Iter.  27,   187 
'I'm.  men  porl  •'-  contain  besides  chlorophyll  as 

inly  a  yellow   colouring  matter,    called    carotin, 
obrysophyll,  or  erythrophyll,  which  is  insoluble  in  * 

investigators  Bod,  however,  thai  some    kinds   of 
. ,-  aqueous  extracts,  of  a  more  or  less  impure  yellow 
. 1 1 r.  an  observation  which   is  explicable  from  the  fact 
that  in  most  of  these  instances  mature  leaves  were  used. 
\  .Mini;  leaves  yield  an  almost  colourless  extract.     Yellow 
autumn  leaves,  however,  contain  considerable  quantities  of 
soluble  colouring  matters.     Thus  the  authors  found  that 
ii  beach  and  horse-chestnul  leaves  give  deeply-coloured 
xtracts.     They  have  also  su<  ceeded  in  isolating  a 
yellow  colouring  matterfrom  vine  leaves,  the  investigation 
being  suggested  bj  the  use  of  these  leaves  for  dyeing  pur- 
i       Like  most  vegetable  coloring  matters, 
this  substance  is  a  glucoside.     It  can  l"-  prepared  by  the 
addition  of  lead  acetate  to  the  decoction  of  the  finely- 
powdered  leaves,  treatment  of  the  precipitate  formed  with 
sulphuretted   hydrogen,  and   subsequent  extraction  of  the 
dried    lead    sulphide    with    boiling    alcohol.       The    residue, 
obtained  by  evaporation  of  the  alcohol,  is  freed  from  sulphur 
irbon  bisulphide,  the  glucoside  remaining  as 
•a  indistinctly  crystalline  brownish-yellow  substance.     By 
ling   with    dilute    sulphuric    acid    it    is    split    up  into    a 
sparingly  soluble  brown  bodj  and  glucose.     11ns  colouring 
matter  may.  after  washing  with  water,  be  purified  by  adding 
to  i's  alcoholic  solution  au  alcoholic  solution  of  lead  acetate 
aud  treating  the   previously  washed   and   dried  bluish-green 
precipitate  with  ether  containing  hydrochloric  acid,  by  which 
the    impurities    are    taken    up.      The    remaining    colouring 
matter  is  then    dissolved    in  alcohol    and    precipitated  from 
lution  by  the  addition  of  water.      It   forms  a  reddish- 
btown  powder,  soluble  in   alkalis  with  a  brown  colour.      Its 
aqueous    solution  produces  upon  chrome-mordanted  wool 
tine  brown  shades,  and  dyes  wool  mordanted  with  tin  a  fine 
yellow.     The  colouring  matter  may  possibly  be  of  practical 
value.     The    vine    leave-  were    also    found  to  contain  up  to 
2  per  cent,  of  potassium  hydrogen  tartrate. — F.  M. 

Chrvsin.  St.  v.  Kostanecki.  Bcr.  26,  8901 — 2905. 
Fori  \u  buds  contain  two  yellow  colouring  matter-,  chrysin 
and  tectoehry-in.  The  latter  is  the  methyl  ether  of  the 
former,  I'iccard,  the  discoverer  of  these  substances,  found 
that  chrysin  possesses  the  formula  t  ',,11,  ,",.  and  is  by 
alkalis   split    up  into  phloroglueol,  benzoic  acid,  and  acetic 

small  quantity  of  acetophenone  being  formed  at  the  ' 
same  time.     Chrysin  forms  a  diacetyl  derivative,  and  there- 
hydroxyl  groups,     tinlvor.eof 
.   however,  can  be  replaced   by   methoxyl.      Sodium 

lllds  of    tile    alkyl  ether-   of  chrysin  can    he  obtained 

by  carefully  adding  caustic  soda  to  their  alcoholic  solutions 

until   a   slight   turbidity   ensues.      These   compounds    are 

almost   insoluble  even   in   hot   water,  but  are  split  up  by  it 

iuto  their  constituents.     The   methyl  ether  forms  the  acetyl 

■compound  l', II."  i  "ill  >(OCOCH3),    which   crystallises 

from  alcohol  in  bright,  colourless   needles,  melting  at  119 

The  formula   which  the   author   arrives   at  as   the  one  best 

nting    the    constitution   of  chrysin.  shows    its    close 

iship   to   the  bydroxy-xanthones,   chrysin    being    a 

phenylatcd    pheno  y  pyrone,    and    xanlhone  a     dipheno-7- 

Fisetiu    and    quercetin    may    be    regarded    as 

hydroxy  -derivatives     of    the    mother-substance    of   cLrvsin 

(.this  Journal,  1894,  381). 
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PATENTS. 

The    Manufacture  or   Production  of   Duestuffs.      II.   h*. 
Newton, London.     From  "l  ofabriken   vormil- 

I  .  Ii  iv,  1  and  Co.,"  Elberfeld,  Germany.     Bag.  1' 

April  10.  , 

In   Eng.  r  nal,  1*91,  : 

tctra/o   dyestuffs  arc  produced  by  combining  tin-    tetrazo 

1  -  1'  -  amidonaphthol  3-3'  disulphonic  icid,  and  one 
molecular  proportion  of  an  amine,  a  phenol,  naphthol, 
dihydroxynaphthalene  or  one  of  their  snlphonic  or  ear- 
bowhc  a.  rm  amine  would  appear  to  includi 
only  monaminesof  the  benzene  and  naphthalene  series,  hut 
also  diamine-  and    their   sulphonic,  Carboxylic,  Or   alkylated 

atives.      The   order   in    which    the   combinations   are 
performed   maybe  reversed,  that  is,  the  tetrazo  compound 

may  be  first  combined  with  the  amine  or  |  henol  or  a  deriva- 
tive thereof,  and  afterwards  with  the  amidonaphthol 
disulphonic  acid.  It  has  no«  been  discovered  that  •: 
mixed  tetrazo  dyestuffs  are  capable  of  combining  with 
another  molecular  proportion  of  a  diazo  or  diazo-azo  com- 
pound, or  with  half  a  molecular  proportion  of 
compound,  or  with  one  molecular  proportion  of  an  inter- 
mediate product  resulting  from  the  combination  of  equi- 
molecillar  proportions  of  a  tetrazo  derivative  of  benzidine, 
its  analogues  aud  homologues  and  an  amine,  diamine,  phenol, 
amidophetiol,  or  amidophenol  ether  of  the  benzene  or 
naphthalene  series  or  a  carboxylic  or  snlphonic  acid  thereof. 
A  further  extension  of  the  original  patent  is  that  the  ami  lo- 
naphthol  disulphonic  aeid  can  be  replaced  by  other  amido- 
naphthol sulphonic  acids,  such  as  amidonaphthol  snlphonic 
acid  G  or  B  or  the  like,  or  by  1-3'-  or  l-S'-naphthylamine 
sulphonic  aeid,  amidonaphthols,  amidonaphthol  ethers, 
amidonaphthol  ether  sulphonic  acids,  amidonaphthoxy- 
acids,  amidonaphthoxy  -  acetic  sulphonic  acid-. 
dibydroxynaphthalenes,  or  sulphonic  derivatives  of  any  of 
the-.-  component-.  The  combinations  obtained  by  any  of 
the  foregoing  methods  may,  when  insoluble,  be  sulphonated 
and  thus  rendered  useful  for  dyeing  purposes.  Furthermore, 
those  dye-tuffs  which  contain  diazotisable  groups  maybe 
diazotised  on  the  fibre  and  combined  with  amines,  phenols, 
and  their  derivatives.  The  process  for  obtaiuius  colouring 
matters  described  in  Eng.  Pat.  15,725  of  1891  (this  Journal, 
1892,  741),  by  combining  one  molecular  proportion  of  a 
tetrazo  compound  with  one  molecular  proportion  of  amido- 
naphthol disulphonic  acid  H.  and  one  molecular  proportion 
of  m-tolylene  diamine,  chrysoidine,  or  Bismarck  brown  is 
disclaimed.  The  following  example  illustrates  the  general 
method  employed  in  carrying  out  this  invention.  The 
intermediate  product  obtained  from  the  tetrazo  derivative 
from  24'4  kilos,  of  dianisidine  and  26-2  kilos,  of 
l-l'-dihydroxynaphthalene  sodium  sulphonate  is  combined 
in  an  aeid  solution  in  presence  of  sodium  acetate  with  1  - 
kilos,  of  nt-phenylene  diamine.  The  diazo  compound  from 
30-3  kilos,  of  8-naphthvIamine  3-3' -disulphonic  acid  is  then 
stirred  iuto  the  liquid.  After  some  time,  sodium  carbonate 
is  addeil  and  the  mixture  i-  heated,  after  which  the  dyestuff 

•  d  out,  filter-pressed,  and  dried.      It  has  the  follow 
formula  : — 

II.  "II), 

CjHj-N     N-i     II      - 

(N 

,    H  —N      N— I     I!        \      N 


\ 


— T.  A.  L. 
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The  Manufacture  or  Productii  n  of  Dyestuffs.  II.  K. 
Newton,  London.  From  "The  Farbenfabriken  vormals 
F.  Bayer  and  (  Jo.,"  Elberfeld,  Germany.     Eng.  Pat.  6093, 

April  21,  1893. 
This  i<  an  extension  of  Eng.  Pats.  4757  and  6035  of  1893 
(this  Journal.  1894,  245  and  38".  1.  The  alkylated  p-phenyl- 
enediamine  thiosulphonic  acids  and  tbeir  derivatives  obtained 
by  the  action  of  thiosulphntes  on  the  nitroso  derivatives  of 
secondary  or  tertiary  amines,  yield  thiazine  colouring 
matters  when  oxidised  together  with  amidonaphthols  and 
auiidonaphthol  sulphonie  acids  (corresponding  to  the 
c-nitrosonaphthols  and  o-nitrosonaphthol  sulphonie  acids  of 
Eng.  Pat.  6035  of  1893),  and  the  corresponding  hyrtro- 
quinones  and  their  sulphonie  aci<ls  are  capable  of  interacting 
in  the  sarre  manner.  A  mixture  of  25  kilos,  of  dirnetbyl- 
;i-phenykne  diamine  thiosulphonic  acid  and  28  kilos,  of 
l-2-3'-dihydroxynaphthalene  potassium  sulphonate  is  sus- 
pended in  about  800  litre*  of  water  and  mixed  with 
200  kilos,  of  25  per  cent,  sodium  hydroxide.  The  brownish- 
coloured  liquid  produced  is  heated  on  the  water-bath  and 
air  passed  through  for  several  hours,  after  which  it  is  made 
acid  with  acetic  acid,  when  the  neutral  sodium  salt  of  the 
dyestuff  is  precipitated.  The  dyestuff  is  identical  with  that 
obtained  from  dimethyl-/>-phenylene  diamine  thiosulphonic 
acid  and  potassium  ^-naphthoquinone  sulphonate,  and  the 
same  product  is  also  obtained  if,  in  place  of  this  product, 
the  l-amido-2-naphthol-3'-sulphouic  acid  be  employed. 
When  the  products  obtained  are  sparingly  soluble  they 
may  be  sulphonated  by  treatment  with  fuming  sulphuric 
acid  or  other  suitable  sulphouating  agents.  The  specifica- 
tion further  describes  certain  colouring  matters  of  the  ox- 
azine  type,  of  which  that  obtained  from  nitrosodimethyl- 
m-amidopheuol  and  /3-naphthoquinone  is  a  typical  example. 
It  has  the  following  constitution  :  — 


The  product  dissolves  with  difficulty  in  water,  and  is 
rendered  more  suitable  for  dyeing  and  printing  purposes  by 
sulphonation.  A  sulphonated  product  is  obtained  directly 
by  adding  a  concentrated  solution  of  28  kilos,  of  potassium 
1-2-3'dihydroxynaphthalene  sulphonate  and  25  kilos,  of 
crystallised  sodium  acetate  to  a  hot  solution  of  23  kilos,  of 
nitrosodiethyl-m-amidophenol  in  700  litres  of  water.  The 
liquid  is  then  boiled  and  stirred  continuously  until  a  sample 
on  cooling  shows  no  further  increase  in  the  amount  of 
dyestuff  deposited.  The  whole  is  then  allowed  to  cool,  when 
the  colouring  matter  separates  out  in  yellowish  crystals  with 
a  greenish  reflex.  A  further  quantity  can  be  precipitated 
from  the  mother  liquor  by  adding  salt.  The  colouring 
matter  dissolves  easily  in  hot  water,  and  gives  bright  blue 
shades  on  ehrome-morcbinted  wool  fast  to  light  and  fulling. 
In  place  of  the  dihydroxynaphthalene  sulphonie  acid,  the 
corresponding  amidonaphthol  sulphonie  acid  may  be  em- 
ployed, the  resulting  product  being  the  same,  as  in  this  case 
ammonia  is  liberated  during  the  condensation — T.  A.  L. 


The  Manufacture   of  New  Sulpho   Acids  of Phenyl '-rosin- 
duiine  and   Analogues  and    Homologues   thereof.     J.  Y. 
Johnson,    London.      From   "  The    Badische   Aniliu   and 
Soda    Fabrik,"   Ludwigshafen,     Germany        Eng.   Pat. 
8184,  April  22,  1893. 
Certain'   of  the  sulphonie  acids  of   phenyl-rosinduline,  as 
described  in  Eng.  Pat.  15,259  of  1888  (this  Journal,  1889, 
877),  are  known  in  commerce  under  the  name  azo-carmine, 
and   further   discoveries    with    regard    to    these    dyes    are 
mentioned  in  Eng.  Pats.  6875,  14,836,  and   17,168  of  1890 
( this  Journal,  1891,  459,  830,  and  831 ).     The  present  inven- 
tion describes   the  manufacture  of  isomers  of  azo-carmine 
which  dye  animal  fibres   red  from  an  acid  hath  in  shades 
different  from  that  of  azo-carmine.     The  process   employed 


is  finiilar  to  that  mentioned  in  Eng.  Pat.  10,138  of  1892 
(this  Journal,  1893,  593)  nnd  more  particularly  referred  to 
in  Eng.  Pat.  10,138b  of  1892  (.this  Journal,  1893.  594).  The 
methods  there  employed  are  the  condensation  of  hydroxy- 
naphthoquinone  anil  or  its  sulphonie  acid  with  diamines 
and  alkylated  diamines.  The  new  colouring  matters 
described  in  the  present  specification  are  obtained  by  con- 
densing  sulphonated  phenylene-o-diamiues  with  hydroxy- 
naphthoquinone  anil  or  with  its  sulphonie  aeid.  In  the 
former  case  if  phenyl-n-phenylene  diamine  sulphonie  aeid 
be  employed,  the  product  obtained  can  be  converted  into  a 
soluble  disulphonic  aeid  by  treatment  with  concentrated 
sulphuric  acid,  and  the  dyestuff  so  obtained  is  known  as 
'■  iso-azo-carmine  1."  The  colouriug  matter  obtained  by 
condensing  phenyl-o-phenylene  diamine  sulphonie  aeid 
(o-amido-diphenylamine-p-sulphouic  acid)  with  hydroxv- 
naphthoquinone-anil-p-sulphonic  acid  is  at  once  a  disul- 
phonic aeid,  and  is  known  as  "iso-azo-carmine  II."  Ana- 
logues and  homologues  of  these  substances  may  also  be- 
kined  by  using,  for  instance,  instead  of  the  hydroxy- 
naphthoquinone  anil,  the  corresponding  o-  or  /i-toluides.  In 
a  similar  manner  the  phenyl-o-phenylene  diamine  sulphonie 
acid  may  be  replaced  by  the  o-  or  p-tolyl-o-phenylene 
diamine  sulphonie  acid.  The  following  proportions  are 
given  for  preparing  iso-azo-carmine  I  : — About  11  kilos,  of 
o-amido-diphenylamiue-p-sulphonic  acid — 

[4.2.1]C6Hs.SOsH.NH,.NHC6Hs 

and  10  kilos,  of  /3-hydroxynaphthoquinone  anil  are  mixed 
with  200  kilos,  of  alcohol  and  100  litres  of  water  an<E 
boiled,  when  the  new  induline  sulphonie  acid  separates  out 
as  a  heavy  precipitate.  When  a  hot,  faintly  alkaline  solu- 
tion of  the  precipitate  is  completely  precipitated  by  caustic 
soda  and  the  mother-liquor  is  not  coloured  yellowish-red, 
the  reaction  is  complete.  The  new  phenyl-rosinduline 
sulphonie  acid  differs  from  its  isomeride  described  in  Eng- 
Pat.  15,259  of  1888  by  giving  alkaline  salts  soluble  in  hot 
and  cold  water.  From  the  corresponding  acids  of  Eng. 
Pat.  6875  of  1890  it  can  best  be  distinguished  by  its 
behaviour  to  sulphuric  acid.  About  10  kilos,  of  the 
phenyl-rosinduline  sulphonie  acid  described  above  are 
stirred  into  40  kilos,  of  concentrated  sulphuric  acid  and. 
heated  to  100c  C.  until  a  test  is  soluble  in  50  times  its  bulk 
of  water.  The  melt  is  then  poured  on  to  400  kilos,  of  ice 
and  fi'ter-pressed.  After  dissolving  the  press-cakes  in 
boiling  water  an  alkali  is  added  and  the  dyestuff  is  pre- 
cipitated by  adding  salt.  Iso-azo-carmine  I,  thus  obtained  as 
an  alkaline  salt,  is  easily  soluble  iu  water,  and  dyes  wool 
from  an  acid  bath  in  bluer  shades  of  red  than  the  disul- 
phonic acid  of  Eng.  Pat.  15,259  of  1888.  It  differs  from 
the  disulphonic  acids  of  Eng.  Fat.  6875  of  1890,  in  that  the 
colour  of  the  solution  of  its  sodium  salt  remains  unchanged 
whether  it  is  acid  or  alkaline.     The  new  acid  closely  re- 

I  sembles  or  is  practically  identical  with  ihe  sulphonie  acid  P> 
of  Eng.  Pat.  17,168  of  1890.  For  the  preparation  of  iso- 
azo-carmine  II,  about   10  kilos,  of  hydroxynaphthoquinone- 

i  anil  sulphonie  acid,  and  8  ■  5  kilos,  of  o-amido-diphenylamine- 
p-sulphouic  acid  are  boiled  with  100  litres  of  water.   When 

I   the  reaction   is  complete,   caustic  soda  solution  (containing 

,  about  35  per  cent.  XaOH)  is  added  to  the  hot  solution  so 
long  as  a  precipitate  is  produced.  After  cooling,  the 
colouring  matter  is  filtered  off  and  purified  by  dissolving  in 
water  and  reprecipitating  with  caustic  soda.  It  very  closely 
resembles  in  its  properties  iso-azo-carmine  I,  and  the  homo- 
logous colouring  matters  possess  also  very  similar  properti.-s- 

— T.  A.  L. 


Improvements  in   the  Manufacture  or  Production   of  Basic- 
Compounds   derived  from    Pyrazine.      H.    E.    N'ewton, 
London.     From  The  Farbenfabriken  vormals   F.   Bayer 
and  (  o.,  Klberfeld,  Germany.     Eng.  Pat.   8824,   May  2, 
1893. 
The  inventors  find  that  the  distillates  obtained  by  heating 
glycerol  with  any  ammonium  salt,  contain  only  homologues 
of   pyrazine  mixed   with  water,  ammonia,  and   substances 
possessing   an   aldehyde-like    odour,    2:5-dimethylpyrazine 
being   formed   as    the   chief     product,    with   orly    a   small 
proportion     of    dimethylethylnyrazine.      To     prepare    and 
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the  inventors  acidulate  the 

Hate   ind  di-til  with  steam  in  order  to  separate 

tin'   noo-b  meet.      The    bases   ere   remoTcd    by 

maki  nod  distilling,  and  solid  caustic  Boda   i- 

thee    kdded    to   the  distillate.      The    pymxine   bases   are 

'  ible   in   the   resulting   concentrated    alkaline   solution 

i-  an  oily  urns-,  from  which  the  two  basi  a   are 

by  distillation. 

limctbylpyrasine  boils  nl  15S   C. 
.   pyrexiae  obtained  as  above  1  ■ ; i  —  the  formula 

t'.ll    \  -    S-d thyl-8-etbylpyra  ine.      It    is   a 

liquid,  boiling  at  178  — 17'.'    C. — J.  <i-  W. 


.  ■  i  or  Production  of  t  'olouring  Matters  and 
or.    II.  E.  Newton,  Ixindon.    From  "  Tin- 
Parbenfabriken  vormals  F.  Haver  and  Co.,'1  Elberfeld, 
Germany.     Iv.l.-   Pat.  8898,  May  3, 1893. 

Tin:  tir~t  part  of  this  specification  refers  to  the  preparation 

naphthalene  derivatives  by  heating  certain 
a-naphtln  [phonic  acids   with   a  primary  aromatic 

amiue.    In  Bng.  Pat.  7887a  of  1892   (this  Journal,   IE 

method    was    described   for   obtaining   alkylated 

thylamine  solphonic  acids  by  heating  certain  oaphthyl- 

.i.  ids    with   aniline.  «-,  or  p-toluidine  with 

or  without   a  salt  thereof  and  in   presence  of  benzoic  acid. 

irding  to  the   present    invention  if  the  a-naphthylaniine 

■ulphvnic  acid  contains  a  sulpho  group  meta  to  the  amido 

rephiced  by  the  amine  rest  and  a  substituted 
n-naphthylenediamine  results.  For  instance,  a-naphtbyl- 
amine-e-disulphonio  acid  [1.3.1  'J  (.*„,![  ,MI_,iS(  >,H  ),.  when 
heated  with  aniline  and  aniline  hydrochloride  is  converted 
into  diphenylnaphthylene  diamine  sulphonic  acid  [1.3.1'] 
C  II  Ml'  II  .  N  lit' ,11 , .so  11.  Similarly  1.8-naph thyl- 
amine solphonic  ve's  7-acid)  when  heated  with 
p-tohudioe  and  p-toluidine  hydrochloride  to  120' — 135°  C. 

to  p-tolylnaphthylamine  sulphonic  acid  as 
described  in  Kng.  Pat.  7337a  of  1892,  but  if  the  temperature 
be  raise  I  to  14"  C.  sulphur  dioxide  is  given  off  and  1 ,3-di- 
p-tolyl-naphthylene  diamine  is  formed.  By  performing  the 
operation  iu  two  stages  and  using  different  amiues,  mixed 
alkylated  products  can  be  obtained.  All  these  products 
employed  for  condensations  with  the  nitroso 
oem  primary    and    secondary    amines,   forming 

nring  matters  and  not  isorosindulines  as 
obtained  according  to  Kng.  Pat.  14,283  of  1886  and  Eng. 
s  Journal,  1891, 182).  By  condensing 
ditolyl-naphtbylene  diamine  with  nitroso-dimethylaniline 
hydrochloride  in  an  alcoholic  solution  a  compound  of  the 
following  constitution  is  obtained: — 

N 
— X  — 


001:0 


v 

NC-H 


N(CH,),HC1 


Thi~  sives  bluish-violet  shades  on  cotton  mordanted  with 
tannic  acid.  '  >n  sulphonation  with  fuming  sulphuric  acid 
it  yields  a  valuable  sulphonic  acid  which  dyes  chromed 
wool  a  blue  or  greenish-blue  shade,  fast  to  soap  and  washing, 
Sulphonic  acids  of  these  dyestuffs  can  also  be  obtained  by 

Aphonic  acids  as  original  com|>onents  for  condensa- 
tion, as,  for  example,  a  blue  for  wool  is  produced  by 
condensing  1  .3-di-/)-tolyl-napbthylene  diamine- 1 '-sulphonic 
acid  with  nitroso-ethvl-benzylaniline  sulphonic  acid  iu  an 
alcoholic  solution  in  presence"  of  sodium  acetate.     The  dve- 

taioi  1  stands  fulliner  and  alkalis.— T.  A.  L. 


.v.  ic  ( 'olouring  Matter*  for  Dyeing 
and  Printing  Keud  Hollidav  and  Sousj  Ltd.,  and 
B.    Holli.lay.    Huddersfield.     Eng.  Pat.   9689     Mav    1 r. 

iline     with    0-naphthylamine,     Meldol.i 

383,1.  133)   obtained  some  naphthvlated 

rosanilines  which  on  sulphonation  dyed  wool  and  silk  redder 

shades  in   the  corresponding  sulphonic   acids  of 


triphcnylrosaniline  By  varying  the  conditions  of  tbe  melt 
it  I-  possible  t..  obtain  greener  shades  than  from  thi 
phenylated  rosanilines,  and  the  proportions  given  an 

-       -1001b.  of  rosaniline,  .•.''"  lb.  of  0-naphthylanrine, 

:  nn  hi  ited  to 
|r  '  '  intil  a  sample  dissolved  in  alcohol  and  acctii  acid, 
and  ,   paper,  appi  .,    lo  gat  light 

lb0U(  5  hour-,  wh.n  tli.    mi  It  IB  COl 

»nd  i  .  ■   S-naphthylami  1       |  ,  dm- 

chloric  acid  and  water,     In  order  to  sulphonate  it.  I  - 
"t  the  crude  product  are  stirred   inb  phuric 

;,r  ■'  '"  S6  B.  without  the  application  of  external  heat  until 
B  -ample  washed  with  eold  water  dissolves  in  dilute 
ammonia.     Thi    mell   is  then   poured   into  water,  washed, 

and    dried   down    with   a    slight    ,\ f  ammonia       By 

Btopping  the  sulphonation  at  an  •  arli  -r  or  carrying  it  on  ti. 
a  later  stage  other  products  can  1  which  can  also 

be  us.-d  in  dyeing  and  printing.— T,  A.  I, 


Thi     Manufacturi     or     Production     oj    Azo     <  'olouring 
Matters.     H.  E.  Newton,  London.     From  "The  i 
fabriken  vormaH  F.  Bayer  and  <.  0  ,"  Elberfeld,  Gen 
Kng.  Pat.  9894,  May   17,  1  - 

The  colouring  matters  desc  obtained  h\  reacting 

with  two  molecular  proportions  of  the  same  or  of  different 
diazo  compounds  on  one  molecular  proportion  of  II'- 
amido-naphthol  4-sulphonii  lined  by  the  action  of 

alkalis  on  o-naphthylamine  disulphonic  acid  S.  Thi 
products  obtained  dye  blue  to  bluish-black  shades,  and  ar. 
said  to  be  fast  to  lisht. — T.  A.  L. 


Manufacture  of  Basic  Colouring  Matins.  ('.  |)  Abel, 
London.  From  "The  Actien  Gesellsohaft  fur  Anilin 
Fabrication,"  Berlin.     F.ng.  I'at.  9969,  May  18,  1893. 

VioLET-iiLUE  to  blue  colouring  matters  are  produced 
by  oxidising  the  unsymmetrieallv  mono-  or  di-alkylated 
/>-phenylene  diamines  or  their  salts,  together  with diphenyl- 
m-phenylene  diamine  or  its  homologiies.  The  alcoholic 
solution  of  dimethyl-p-phenylene  diamine  hydrochloride 
obtained  from  2j  kilos,  of  nitrosodimetirylaniline  hydro- 
chloride is  mixed  with  2-!'  kilos,  of  di/i-tolyl-wi-pheuylene 
diamine.  After  heating  to  about  70  C.  a  strong  solution 
of  3-7o  kilos,  of  sodium  bichromate  is  added.  The  mixture 
is  boiled  for  1  hour,  and  100  litres  of  water  and  30  litres  of 
brine  are  then  added,  when  the  colouring  matter  precipi- 
tates  on  cooling.  Iu  order  to  purify  it,  it  is  dissolved  in 
boiling  water,  filtered  from  the  oxide  of  chromium,  and 
precipitated  with  salt. — T.  A.  L. 


The    Manufacture   or    Production    of  Colouring   Matters 
and  Processes  for  Dyeing  and  Printing  therewith.     H. 

K.  Xewton,  Loudon.  From  "  The  Farbenfabriken  vor- 
mals F.  Barer  and  Co.,"  Elberfeld.  Germanv.  Eng.  Pat. 
9,972.  May' IS.  1893. 

Tin  specification  refers  to  the  production  of  mixed  tetrazo 
dyestuffs  by  combining  one  molecular  proportion  of  tetrazo- 
diphenyl  or  one  of  its  analogues  with  oue  molecular 
proportion  of  a  naphthylamino  sulphonic  acid,  naphthol 
sulphonic  acid,  amidonaphthol  sulphonic  acid,  or  di-hydroxy- 
naphtbalene  sulphonic  acid,  and  subsequently  with  one 
molecular  proportion  of  aniline,  o-toluidine,  />  XJ  Jiiine.  o-  or 
m-amido-phenol  ether,  o-  or  m-amido-p-cresol  ether,  or  the 
order  of  these  operations  maj  be  reversed.  The  colouring 
matters  dve  unmordanted  cotton  red  to  reddish-violet  and 
violet,  are"  capable  of  being  diazo:  sed  on  tin-  fibre,  and  on 
development  give  shades  varying  from  reddish-violet  and 
violet  to  blue,  fast  to  washing. —  V.  A.  1.. 


Improvements  in  Inks.     ;  d  L.  Goldmark, 

New  York.  r.S.A.     1  brnarj  14,  IS 

Am  ordinarv  writing  ink  is  evaporated  down  in  the  presence 
of  .1  suitablenon-porous  material,  such  as  granulated  quartz, 

F  2 
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so  that  the  particles  are  about  ^  inch  in  diameter.  In  this 
way  the  granules  become  coated  with  a  firmly-adhering 
liyer  of  dried  ink,  and  may  be  handled  and  shipped,  &c.,  as 
a  dry  powder.  For  use,  they  are  placed  in  a  bottle  and  just 
covered  with  water,  the  ink  being  at  once  dissolved.  The 
patentees  claim  that  they  leave  no  sticky  residues  in  the 
bottles,  and  that  the  granules  serve  to  keep  the  nibs  always 
clean  and  sharp. — F.  II.  L. 


V -TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Fire-proofing  Compounds.  P.  Lochtin.  DiDgler's  Polyt. 
J-  290,  230—235. 
The  systematic  testing  of  about  50  different  substances  for 
their  capacity  of  rendering  materials  uninflammable,  showed 
that  the  compounds  recommended  for  this  purpose  are  of 
very  unequal  value.  Thus,  by  holding  in  the  flame  of  a 
candle,  strips  of  filtering  paper  uniformly  impregnated  with 
solutions  of  the  various  bodies  containing  20,  15,  10,  5,  3-5, 
2,  1,  and  0-5  per  cent,  of  anhydrous  substance,  or  charged 
with  an  insoluble  body  precipitated  from  such  solutions,  it 
was  found  that,  while  some  were  rendered  practically  un- 
inflammable, others  did  not  appear  to  be  much  affected  by 
the  impregnation,  or  had  become  even  more  combustible 
than  pure  paper.  In  accordance  with  the  results  of  a  great 
number  of  such  experiments,  the  substances  employed  are 
classified  as  follows  :  — 

1.  Substances  increasing  Combustibility, — Sodium  sul- 
phate, sodium  sulphite,  sodium  thiosulphate,  sodium  silicate, 
sodium  carbonate,  sodium  stannate,  sodium  tungstate, 
sodium  chloride,  potassium  sulphate,  potassium  phosphate, 
potassium  chloride,  zinc  carbonate,  calcium  carbonate, 
magnesium  carbonate,  calcium  sulphate,  ferrous  sulphate, 
magnesium  hydroxide. 

2.  Indifferent  Substances  or  Bodies,  which  are  effective 
only  when  used  in  large  quantities. — Magnesium  sulphate, 
aluminium  borate,  zinc  borate,  calcium  phosphate,  mag- 
nesium phosphate,  aluminium  phosphate,  zinc  phosphate, 
sodium  acetate,  potassium  acetate,  silicic  acid,  sodium  phos- 
phate, aluminium  hydroxide  precipitated  from  an  acid 
solution,  tungstic  acid,  ammonium  tungstate,  potassium 
carbonate. 

3.  Substances  which  render  Cellulose  specifically  unin- 
flammable.— Ammonium  sulphate,  ammonium  phosphate, 
ammonium  chloride,  calcium  chloride,  magnesium  chloride, 
zinc  chloride,  zinc  sulphate,  stannous  chloride,  alum,  borax, 
boric  acid,  aluminium  hydroxide  precipitated  from  sodium 
aluminate. 

The  lowest  strengths  of  solution  and  the  least  cpuantity  of 
-ranee  (anhydrous)  necessary  for  rendering  100  parts  of 
cellulose   uninflammable  are  given   in  the  following  table. 
The  figures  to  be  taken  as  approximate  only  : — 


>~ame  of  Substance. 


Pen  !  ■    -i  Quantity  of 

of  Slli  ^[il.-lancc  n-'iuiod 

-    'lion  for  rendering 

aary  to  Uninflammable 

render  i  lelhi  100  pa 

Uninflammable.  lulose. 


1-5 

1-J 

„         phosphate  . . 

1-5 

IT, 

„         sulphate  — 

1-5 

4-5 

1-3 

i'O 

1-5 

r.i 

i:5 

f5 

Aluminium  hydroxide  ... 

1-5 

S'8 

2-0 

Name  of  Substance. 


Lowest  Percentage 
of  Substance  in 

Solution 

necessary  to 

render  Cellulose 

Uninflammable. 


Least  Quantity  of 
SubSlance  required 

for  rendering 

Uninflammable 

100  parts 

of  Cellulose. 


Zinc  sulphate 

Stannous  chloride 

Borax 

Boric  acid 

Potassium  carbonate 

H  ignesium  sulphate 

Sodium  chloride 

„       silicate 

Silicic  acid 

Potassium  chloride 

Sodium  phosphate 

Potassium       „       

aluminium  borate 

„  phosphate . . . 

Calcium  

Magnesium  „ 

Zinc  borate 

„    phosphate 

Tungstic  acid 


VS 

2-5 
1-5 
2-5 

7-5 

7°5 
15'0 
175 
IJ-.j 
20-  0 

7'3 
211-1) 
12  5 
10-0 
12  r, 
12-5 

7-5 
Above  13 
„      10 


4-5 

S-5 
10'0 

13-0 

.13-  a 
50-0 

so-o 

45'0 
.30-0 

£f» 
... 
30  M) 
30-0 
2«-0 


Above  15 


„       10 

13 

Ammonium    ,,      

7'5 

„ 

Hi 

75.0 

Sodium     and    potassium 
acetates. 

7*5—5*0 

( *f  these  substances  the  three  first-mentioned  ammonium 
salts  and  aluminium  hydroxide  may  be  considered  to  be  the 
best  adapted  for  practical  purposes.  The  explanation  of 
the  fire-proofing  properties  of  the  ammonium  salts  is  to  be 
found  in  their  becoming  volatilised  and  dissociated  by  the 
influence  of  heat,  the  vapours  formed  producing  an  uncom- 
bustible  mixture  with  the  combustible  gases.  Calcium,  mag- 
nesium, and  zinc  chlorides  act  in  a  similar  manner  through 
the  separation  of  hydrochloric  acid.  Sodium  and  potas- 
sium chlorides  being  unalterable  by  heat  are  also  ineffective 
as  fire  proofing  materials.  Zinc  sulphate  and  alum  likewise 
owe  their  effectiveness  to  dissociation  by  heat.  The  action 
of  aluminium  hydroxide  is  a  purely  mechanical  one,  hence 
the  striking  difference  in  the  behaviour  of  the  granular 
modification  left  after  drying  of  the  voluminous  precipitate 
from  an  aluminium  salt  and  that  of  the  exceedingly  finely- 
divided  product  obtained  by  the  action  of  carbonic  acid  upon 
a  solution  of  sodium  aluminate. 

As  regards  the  increased  combustibility  of  paper  after 
impregnation  with  the  substances  enumerated  above,  this 
appears  likewise  to  be  owing  to  a  mechanical  action, 
resulting  in  the  prevention  of  loss  of  heat. 

For  practical  use  the  following  strengths  of  solutions  are 
recommended : — 

10  to  15  per  cent,  for  textile  fabrics,  stage  decorations, 
&c. 

20  to  30  per  cent,  for  pasteboard,  thin  boards,  &c. 

25  to  30  per  cent.,  applied  twice  or  three  times,  for  heavy 
timber,  thick  boards,  &c. 

As  an  addition  to  the  water  used  for  extinguishing  firc^, 
calcium  or  magnesium  chlorides  might  be  useful. — F.  M. 
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K    in,  innervations    (this   Joi 

saved  from  the  plants  grown  in  189a 

ii  two   periods,  March  and  Juno    1893.     Parallel 

with  those,  cultivations  were  made  from    Indian  seed      The 

its  were  eul   down  in  the   late  autumn  when  the  seed  is 

in, I   the   four   specimens   of  fibre   obtained   wero 

Slight   ihir,  served    in    the    r<  Bistance    !o 

otngesof  c,  llulose,  the  specimens 
n  iogs  being  the  b 
Ii  is  evident  from  the  Btndj  of  these  artificial  cultii  i 
thai  exhibit  the  essential  features  of  jute-fibre,  and 
differ  obteflj  in  the  degn     ol  hydration,  which  i-  dependent 
on  the  conditio!  'h.    The  specimen  may,  in  fact, 

•   a   hydrated   modification   of   the    normal 
which  n   corresponds  in  all   the   characteristic 
parties,  differing   merelj    in   external   features 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 


PATENTS. 

is  of  Dyeing  for  producing   Genuini 

Turk  ,  '  'olour    in     lorn     Hanks    iiinl 

Fabrics.     W.  P.  Thompson,  Liverpool,  Manchester,  and 

I. on, Ion      From   E.   Bsieffely,  Barmen,  Germany.     Eng. 

-    February  16,  189-1. 

Tin*  pat. -nt  is  iileutieal  with  Eng.  Pat.  23,559  of  1893  (this 

i     189      191),  for  which  the  patentees  are  E.  Bolkeu 

ruion.  —  K.  B.  B. 


Improvements  in  Printing  on  Cotton  Fabrics.     K.  fantech, 
Bilden,  Prussia,     Kng.  Pat.  3J.".o.  February  19,  i- 

ibrie  ii  dyed  with  a  direct  cotton  colour  and  then 
padded  with  jS-nnphthol.  A  reducing  discharge  is  printed 
on  the  cotton;  this  may  consist  of  zinc  dust  or  a  stannous 
salt  After  steaming,  the  fabric  is  printed  with  8  diawibody, 
such  as  benzidine,  which  produces  an  insoluble  coloring 
matter  on   those    portions   not   covered   by  the   resist.     The 

•  re  finally  steamed,  washed,  and  soaped. — R.  15.  Ii. 


Improvements  in  the  Method  of  and  Apparatus  for  Dyeing, 

Wanting,  and  otherwise  treating  Wool  n  or  Felted 
Fabrics  and  Yarns.  .1.  Reffitt,  Leeds.  Kng.  Pat  9682 
M  iv  15,  1893. 

Thk  process  described  in  this  patent  consists,  in  its  simplest 

•f  four  operations:    (I)   the  fabric  is  passed   through 

and     between     rollers    to     ensure    equal    wetting 

throughout;    (2)    it    is    caused    to   travel    in  contact  with  a 

ted  roller  which  revolves  in  a  vessel   partially  tilled 

with  dye-liquor,  the    fabric   thus  absorbing  the   •  !>■ 

from  the  roller  ;   (3)  it  then  enters  a  steam-box.  and'  passing 

therein   in   a   rig-sag   manner  over  a   number  of  rollers,  is 

subjected   to  the  action  of  steam-.  arter  which   it  (4 

bet  ween  u  pair  of  rollers    revolving  in  water.  \\  hereby  it    is 

d    and    partially    washed.     It    will    often    be    found 

advantageous   to  work   with  three  such   machines  connected 

her. 

When  dyeing  thick  or  heavy   goods,  in  order  to  ensure 

that  the  dye- liquor  penetrates  the   fabric,  it   is  necessary  to 


dye  b  this   is  th< 

ind  'ii,  roll  ■ 
l  he  .in.. i  f,,r  the  ap 

(1 1  ih-.r.m^ii  and 

|uircd,     The  bulk   ol 

.  and  Ihe  pollution  -•  d 

i:   !;.  B. 


Improvements    in    a  D  Tinting, 

Sizing,  mid    Bh 

l        '■   Fabrics  or  Fibres  and othei    V 
II.  \  wood.     Eng.  Pat.  10,327,  Maj  25 

I   '    M-ts    in    the    i  (J 

oi  semi-annular  form.     The  warp 

togi  thei  and  ad  of  tbie   vessel,  thi 

which  they  in-,-  carried  by  median 

ling  brattice  conveyors.     The  goods   may   I 

pass,., |    through    two    or   more   Bucb    vessels    to    undergo 

bleaching,  mordanting,  or  dyeing  •>; 

The  advantages    claimed   an-  (1)    the    amount    of   liquor 
required  is  small,  (2)  only  a  small    Bpa 
apparatus,     R.  I;.  II. 


VII -ACIDS,  ALKALIS,  AND  SALTS. 


The  Motion  of  Gases  in  Ducts  mid  Towers. 
Jurisi-h.    Chem.  Ind.  16,  425     435. 


K.  XV. 


When  a  gas  passes  through  a  tube,  the  velocity  of  motion- 
al the  axis  is  necessarily  greater  than  that  at  the  periphery, 
since  delay  i-  caused  In  friction  against  the  sides  of  the 
pipe.  Ii  is  usual  in  assume  that  the  mean  velocity  in  a 
round  tube  is  the  same  a-  that  at  a  spot  situated  at  a  distance 
from  the  side  equal  to  one-third  of  the  radius.  The  author 
has    made    a    varietj    of    measurement-    show  this 

a-  imption  is  only  approximately  correct,  the  limits  of  error 
found  lying  betwi  1  +  30  percent;  so  that  when  a 

greater  degree  of  accuracy  is  requisite,  the  velocities. 
various  distances  from  the  side  must  be  measured,  and  the 
average  value  deduced  therefrom.  Thus,  in  the  case  ..f  the 
gases  passing  to  a  Gaj  Lussac  tower  through  a  circular 
leaden  tube  of  10-76  inches  radius,  the  velocities  at  different 
distances  from  thi  I  ly  means  of  a  Fletcher's 

anemometer)  wen-  as  follows: — 


Distance  Iron  S 

Anemometer 
Reading. 

Vclocil 

-      -nd. 

Incii  - 

1 

Inch. 
0-020 

- 

■> 

0-025 

4-51 1 

3 

0-030 

t 

.i 

0-040 

■ 

7 

0-043 

8 

From  these  velocity  in  each  concentric  annulus 

ross  section     -  calculated,  the  mean  of  the  whole  being 
4-9GS  feet  per  second  ;  whereas  tlu-  velocity  at  one-third 
the  radius  is  5-11  6  feel   per  second,  or  10;;   -  -  nt  of 

the  true  value. 

In    similar   fashion,  the    ex>  "U   a   hydrochloric 

a. -id    i tensing   tower    gave    thi     ;<>llowing    figures,    the 
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diameter  of    the   tube  being   15  inches   (Jones'    saltcake 
roasters  employed) : — 


S 


Anemometer 
Beading. 


il  v  in  Feet  per 
S    i  aid. 


Inches. 
05 

Inch. 

8-SOO 

i-5 

0115 

i 

23 

0-115 

■.-.;.  ■■ 

S3 

0-140 

10*680 

4*5 

n-l.-,5 

11-235 

.  I  '  ."• 

0100 

11-420 

6-5 

0-165 

11-600 

7'.-, 

ii-];-, 

11-915 

These  values  lead  to  the  figure  9-953  feet  per  second  a* 
the  actual  average  velocity,  whilst  the  velocity  at  one-third 
the  radius  is  9-6S2  feet  per  second,  or  97-28  per  cent,  of  the 
true  value.  A  similar  series  of  observations  a  month  later 
gave  8-235  as  true  average  velocity,  and  8075  as  that  at 
one-third  the  radius,  =  98-05  per  ceut.  of  the  true  value. 
A  third  series  made  at  a  different  period  of  working  off  the 
charges  gave  6  321  as  the  true  velocity  and  6-384  as  that 
at  one-third  the  radius,  =  101  per  cent.  Several  other 
similar  series  of  observations  gave  values  at  one-third  the 
radius  varying  between  96  92  and  132-23  per  cent,  of  the 
true  average  velocity. 

Analogous  results  were  obtained  in  the  case  of  much  wider 
tunnels  conveying  hot  air  and  gases  from  saltcak?  furnaces 
to  the  condenses  ;  thus,  with  a  tunnel  of  52  ■  5  inches  radius, 
the  following  figures  were  obtained  : — 


Distance  from  - 


Aneniometer 
Readint:. 


Velocity  in  Feet  per 
rod. 


Inches. 
1 

Inch. 
0 -1111.1 

:t 

o-oio 

5 

0-1113 

8 

IV  033 

12 

0-035 

11 

n-035 

16 

0"0« 

■>,> 

0  050 

21 

0  035 

30 

"  "13 

36 

0-016 

12 

0-050 

2-019 
2  "-35 
3-497 
5*3M 
5342 
3-342 
5-710 
6-334 
5-342 
6*056 

- 


Whence  the  ti  tic  average  velocity  is  deduced  as  3-434  feet 
per  second,  that  at  one-third  the  radius  being  4-0  feet  per 
second,  =  116-5  percent.  In  a. second  series  of  observations 
1-206  was  the  true  average  velocity  deduced,  and  5-41  that 
it  one-third  the  radius,  =  128-62  per  cent. — C.  R.  A.  W. 


The  Densities  of  Solutions  of  Soda  and  Potash,     s   1'. 
Pickering.     Phil.  Mag.  37,  359—375. 

Solutions  of  soda  and  potash  were  prepared  from  sodium 
and  by  crystallisation  from  alcohol  respectively:  the  lumps 
were  first  washed  in  well-boiled  water  to  remove  any 
adhering  carbonate,  and  were  then  dissolyetl  to  form  nearly- 
saturated  solutions,  which  were  filtered  through  glass-wool. 
I  lie  -trength  of  the  stock  solutions  was  determined  by 
titration,    weaker   fluids    being    prepared    by   addition    of 


known  weights  of  water.  The  temperature  throughout  was 
15'  +  0-01.  Several  different  series  of  observation-  were 
made  for  the  purpose  of  more  completely  eliminating  errors  ; 
on  plotting  the  results  with  densities  and  percentage  com- 
positions as  variables  the  curves  obtained  show  that 
throughout,  the  density  increases  with  the  strength  at  a 
decreasing  rate  with  soda  and  at  an  increasing  rate  with 
potash.     The  following  tables  are  ultimately  deduced: — 


Density  of 

Sodium  Hydroxide  Solutions  at  15°  C. 

Percentage  of 
NaOH. 

Density. 

Percentage  of 
NaOH. 

Density. 

0 

0-999180 

86 

1'28799  1 

1 

1-010611 

27 

1-238877 

2 

1-021920 

28 

1-309703 

3 

1-033109 

29 

1*320 

4 

1-044317 

30 

1-331213 

5 

1-055463 

31 

1-341879 

6 

1-066602 

32 

1-332472 

7 

1-077733 

33 

1-362 

8 

1-0S8S56 

34 

1-373153 

9 

1-099969 

35 

1-383815 

10 

1-111069 

30 

1-391092 

11 

1-122165 

37 

1-401279 

12 

1-133250 

38 

1-414363 

13 

1-144353 

39 

1-424353 

14 

1*155450 

40 

1-434299 

15 

1-166538 

41 

1*444161 

18 

1-177619 

42 

IT 

17 

1-188707 

43 

1-463623 

13 

1-199783 

44 

1-473249 

19 

1-210861 

45 

1-432330 

211 

1 -221933 

40 

1-492 400 

21 

1-233062 

17 

1-501927 

22 

1  244119 

48 

1-511412 

23 

1-255134 

49 

1-520S 

24 

1-266092 

50 

1-530282 

23 

1-277068 

Density  of  Solutions  of  Potassium  Hydroxide 
at   15°  C. 


1'eiventage 
of  KOH. 

Density. 

Percentage 
of  KOH. 

Density. 

0 

0-99918 

11 

1-10127 

1 

1-00834 

18 

1-11076 

•_> 

I -01 732 

IS 

1-12131 

3 

1-02671 

14 

1*12991 

4 

1-03593 

15 

1-13955 

5 

l'«1517 

16 

1-14925 

0 

L-U5443 

17 

I  •  U 

7 

1-06371 

Is 

1*16875 

*t 

'-07392 

19 

1-J7 

9 

1-0S24H 

20 

1*18*1 

10 

1-0918*) 

21 

1-19887 
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his-ni  op  Solutions  01   Potassium  Htdboxidi 

m    is   c 


1Viv>-m 
KOH, 

DttD 

1.   S 

,.,  KOH. 

Density. 

:l> 

i    : 

1-118  ;- 

g 

1  as793 

i 

i  . 

4<l 

1-30908 

I'M 

" 

1  •41013 

1  '14888 

« 

1-48150 

1'SSU 

43 

1 ' 13289 

vm 

" 

l'liril 

I'D 

45 

1*45377 

I'SDttl 

M 

1  '4(1-33 

:il 

I -30101 

17 

1-47S98 

SI 

I'lllM 

is 

1 '  111007 

33 

I'SliM 

10 

I  •; -a)  i  15 

31 

I  '33.113 

M 

1-51431 

38 

I'll 

51 

1-58821 

I'SSIBB 

52 

1-53312 

1  •:(.;:.  v. 

Breaks  in  V 


<  -  -lit.il  and  Breaks  in  Freezing 
Polnl  figure. 


,,.- 

\  V>ll 

12  55 

.. 

„ 

350 

.. 

„ 

15-71 

. 

„ 

„ 

L'rlu 

•. 

.. 

10-80 

- 

b 

•  ■ 

4'0 

55  per  cant.  XaOH  =  NaOl  I .  :i|  I ,( I 
=  N»OH,S'6H.O 
=  Natill.  ill.o 
=  NaOH,SH,0 
=  XaOH,  7H,o 
=  NaOH,9H,0 
=  NaOH,16H,0 
=  NaOH,53H,0 


Ths  original  plotting-  do  not  exhibit  perfectly  continuous 
curves,  breaks  being  risible  at  various  places  ;  in  the  ease 
.  •  ths  Bods  curve  these  correspond  with  the  following 
definite  hydrates:  — 


Six  of  these  hydrates  have  been  previously  isolated  in  the 
stalline  condition,  whilst  in  all  eases  the  breaks  indicated 
by  the  freezing  method  agree  closely  with  those  shown  by 
the  density  method. 

In  the  ease  of  the  potash  curve  the  breaks  indicated  art- 
less sharply  marked  ;  four  are  noticeable,  situated  respec- 
tively at — 

:  percent.  =  KOH,  1'05  11  ,0 
i  =  KOH.  568  11  u 

1!>0  =  KOH.  13H.H 

=  KoH.  35  H  'i 

— C.B.A.W. 


Preparation  of  Ammonium  X  it  rate  from  Sodium  -Vitiate 

and    Ammonium    Sulphate.     Fr.    Benker,    Clichy.     Ger. 

Pat  89,148,  November  20,  1891.     Chem.  Ind.  16,  437. 

tuixinjr   solutions   of   sodium    nitrate   and    ammonium 

sulphate   and   r.  frigerating,   most  of  the  sodinm  sulphate 

-   out :  the  remainder  is  treated  with  nitric 

-  i  1mm  nitrate  and  sulphuric  acid  are  formed, 

so  that   by  repeated   coolings  ammonium   nitrate  separates. 

The  mother-liquors  are  neutralised  with  soda  and  used  over 

again  to  dissolve  sodium  nitrate  and  ammonium  sulphate 

— C.  It.  A.  W. 


The  Action    fS  I  R   W.  Wood. 

m.  .1.  15,  668—670. 


Amer. 


Dcooan  has  pointed  oul  the  value  of  diastase  and  starch 
as  an  indi  of  a  small 

trace  of  acid  oi    alkali   previ  action  of  the  fern 

(Amer.  Chem.  J.  8|  -N''"   8).     I"  the  ca I  weak  acids, 

however,  u  small  amount  of  their  neutral  -odium  -alls 
prevents  this,  and  in  consequence  Duggan  concludes  that 
these  -alts  are  alkaline,    The  author  regards  the  prevention 

of  the  inhibitory  action  of  weak  and-,  in  the  manner 
described,  as  dm-  to  nth,  r  eauses  depending  upon  the  disso- 
in  ol  the  salts,  and  considers  that  the  preventive 
action  upon  diastase  is  due  to  free  lndrogen  ions  in 
the  case  of  acids,  and  to  free  hydroxyl  ions  in  that  of 
alkalis.  The  preliminary  experiment-  in  support  of  thi- 
idea  include  the  action  of  caustic  SOda  and  of  several  of 
the  fatty  acids  aud  their  salts  upon  the  fermentation 
of  mall  by  diastase.  One  part  of  sodium  hydrate  in 
1,000,0(10  of  starch  paste  has  a  sensible  effect  on  the 
quantity  of  maltose  formed  in  a  given  time;  hence  the 
test  is   most   sensitive,  for  S  pans  to  I  water  are 

necessary  for  pheiiolphthalem  to  give  a  coloration.  The 
effect  of  acids  is  less  than  that  of  alkalis,  and  in  all  cast 
slight  amount  of  acid  helps  the  fermentation,  a  fact  attri- 
buted to  the  presence  of  a  small  quantity  of  impurity  of  an 
alkaline  nature  in  the  starch.  The  action  beyond  this  point 
is  to  prevent  the  fermentation,  and  its  extent  depends  on 
the  nature  of  and  quantity  of  the  acid  aud  upon  the  tempera- 
ture, the  preventive  power  of  the  acid  increasing  with  the 
temperature  to  a  much  greater  extent  thah  the  power  of  the 
diastase.  For  instance,  although  diastase  is  most  active 
at  55°  ( '..  yet  in  the  presence  of  acid  15  ('.  is  a  far  more 
favourable  temperature.  Neutral  -alts  of  the  weaker  acids 
have  a  slight  retarding  effect,  and  as  a  rule,  the  weaker 
the  acid  the  greater  is  the  retarding  action.  Salts  of  strong 
acids,  such  as  solium  chloride,  have  little  or  no  effect.  The 
action  of  weak  acids  in  presence  of  their  neutral  salts  i 
first  increase  the  formation  of  maltose,  owing  to  their 
neutralising  action  upon  the  impurity  in  the  starch,  and 
beyond  this  point  it  is  necessary  to  add  several  equivai 
of  the  acid  (two  in  the  case  of  acetic  acid)  before  any 
retardation  occurs. — C.  A.  K. 


Formation  of  Phosphorus  from  the  Phosphates  of  the 
Alkalis  and  Alkaline  Earths  by  Means  of  Aluminium  as 
Reducing  Agent;  and  the  Action  of  Aluminium  upon 
Sulphates  and  Chlorides.  A.  Kossel  and  L.  Frank. 
lier.  27,  52— 55. 

When  microcosmic  salt,  XH4XaIll'0,,  is  fused  in  a 
porcelain  crucible  until  sodium  metaphosphate,  Xal't  I  .  is 
formed  and  small  pieces  of  aluminium  foil  are  then  thrown 
into  the  fused  salt,  little  flames  are  at  once  observable.  If 
the  operation  be  conducted  in  a  glass  lube  in  an  atmosphere 
of  dry  hydrogen,  phosphorus  distils  over.  The  formation 
of  the  phosphorus  takes  place  slowly,  but  is  much  accelerated 
when  the  alumitium  is  used  in  the  form  of  powder.  The 
reaction  is  complex,  aud  a  residue  is  obtained  that  contains 
aluminium  oxide,  sodium  aluminate,  and  a  phosphoru-- 
aluminium  compound,  which  is  stable  at  a  high  temperature, 
but  which  is  decomposed  by  water  into  aluminium  oxide, 
phosphoric  acid,  and  phosphoretted  hydrogen.  M eta- 
phosphoric  acid  and  phosphorus  pentoxide  are  also  reduced 
at  a  red  heat  by  aluminium. 

The  nature  of  the  phosphorus-aluminium  compound  was 
investigated  by  leading  phosphorus  vapour,  heated  to  a 
high  temperature,  over  aluminium  at  a  high  temperature, 
and  the  product  obtained  was  strongly  heated  until  it 
ceased  to  evolve  phosphorus.  The  compound  formed 
then  found  to  be  a  grey  crystalline  powder,  of  uniform 
composition,  which  is  expressed  by  the  formula  A 
From  the  properties  of  this  body,  the  authors  conclude  tbi.t 
it  may  be  assumed  that  this  substance  is  formed  on  the 
reduction  of  the  phosphates  by  aluminium,  although  they 
are  not  able,  wiih  certainty,  to  deduce  an  equation.     They 
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showed  by  quantitative  determinations  that  from   -'S  to  31 
of  the  phosphorus  of  the  sodium   metaphosphate 
distilled  o\er. 

Experiments  were  next  made  with  the  phosphates  of 
urn  and  magnesium,  and  it  was  found  that  at  a  high 
temperature  all  phosphates  of  these  metals  were  decom- 
posed  by  aluminium.  'When  bone-meal,  ground  mineral 
phosphate,  powder  from  fossil  bones,  maguesiura  pyro- 
phosphate, calcium  metaphosphate,  are  heated  to  redness 
with  aluminium,  more  or  less  phosphorus  distils,  and  a 
residue  is  obtained  that  behaves  like  the  residue  resulting 
from  the  reaction  upon  sodium  metaphosphate. 

It   was   further  found  that  these  residues,  and  also  the 

-rhor-aluminium,  were  acted  upon  when   heated    with 

,,     a    fresh    liberation    of    phosphorus     taking    plaee. 

Calcium   metaphosphate   (or  sodium   metaphosphate)  were 

then   mixed  with  aluminium  and  silica  in   the  proportions 

sp  Hiding  to  the  equations — 

l(P03)2  +  10AI  +  3Si02  =  3Ca8i03  +  oALOj  +  31'., 


OXal'i  >,  +   10A1  +  3SiO.,  =  3Xa.,Si03  +  5/ 


+  3P. 


and  heated  to  redness.  The  phosphorus,  under  these 
conditions,  formed  in  a  continuous  steady  manner,  and  was 
so  completely  expelled  from  the  mixture  that  the  residue 
scarcely  retained  a  trace  of  it. 

On  repeating  this  experiment  and  using  "  superphos- 
phate''(calcined  bones  were  treated  with  two  molecules  of 
sulphuric  acid,  the  mixture  heated  to  redness,  and  after- 
wards ground)  the  reaction  was  so  intense  that  a  not 
inconsiderable  explosion  resulted.  This  unexpected  result 
led  to  the  trial  of  the  action  of  aluminium  upon  sulphates. 

When  barium  sulphate  was  heated  with  aluminium 
powder,  an  intense  reaction  set  in,  accompanied  by  a 
powerful  explosion  and  by  liberation  of  sulphur.  The  same 
reaction  occurred  with  gypsum  or  calcium  sulphate,  which 
explains  the  intense  reaction  that  took  place  when  the 
mixture  of  aluminium,  silica,  and  superphosphate  was 
heated. 

It  was  also  found  that  chlorides  were  decomposed  by 
aluminium,  even  sodium  chloride,  and  some  of  them 
(chromium  chloride)  with  liberation  of  chlorine.  These 
reactions  the  authors  will  describe  later ;  but  they  now 
make  use  of  hydrochloric  acid  instead  of  sulphuric  acid  for 
converting  the  orthophosphates  into  rnetaphosphales,  in 
which  case  the  phosphorus  is  yielded  by  them  without 
explosion,  on  heating  with  a  mixture  of  alumiuium  ami 
silica.— H.  S.  P. 


Decomposition  of'  Sodium  Peroxide  by  Aluminium. 
A.  Rosseland  L.  Frank.     ISer.  27,  55. 

Sodium  peroxide  (Na202)  is  for  many  purposes  an  admir- 
able oxidising  agent,  which,  however,  must  he  used  carefully, 
as  Victor  Meyer  has  already  shown. 

The  authors  use  it  in  aqueous  solution  to  oxidise  the 
residues  they  have  obtained  when  making  phosphorus  by 
the  action  of  aluminium  upon  the  phosphates  (see  preceding 
abstract).  It  acts  on  these  residues  vigorously,  hut  not 
dangerously. 

The  reaction  is  quite  different  when  aluminium  powder 
and  sodium  peroxide  are  mixed  together.  When  this 
mixture  is  exposed  to  the  air  for  a  short  time  the  moisture 
that  is  absorbed  by  the  sodium  peroxide  suffices  to  set  up 
a  -poutaneous  combustion.  This  may  likewise  be  induced 
at  once  by  the  addition  of  a  few  drops  of  water,  and  is 
accompanied  by  the  production  of  a  very  high  temperature. 
This  mixture  must  therefore  be  regarded  as  highly  dangerous, 
and  should  be  used  with  caution. — II.  S.  P. 


The   Manufacture  of  Aluminium    Sulphate.      K.    Jurisch- 
Chem.  Ind.  17,  89—93. 

In    the    manufacture    of  sulphate  of  alumina  the  aim   at 
1 1  sent  is  to  produce  an  article  as  free  :h  possible  from  iron 


and  containing  14 — 14  5  per  cent.  A1.,03,  free  from  an. 
excess  of  acid  or  ofalumira,  and  thus  yielding  a  clear 
aqueous  solution. 

In  the  usual  way  of  treating  bauxite  with  soda  ash  it  is 
advantageous  to  decompose  the  red  variety  of  bauxite, 
containing  2  per  cut.  of  silica  ami  yielding  a  ferric  oxide 
almost  wholly  insoluble  in  the  lye.  The  bauxite  is  calcined,, 
ground,  mixed  with  ash  in  the  proportion  of  1  of  sesqui- 
oxide  to  1  "2  of  soda  ash,  and  subjected  to  a  white  heat  (hut 
not  to  fusion),  say  in  Thomson's  cryolite  furnace.  The 
melt  should  contain  three-fourths  of  the  total  alumina  in 
the  soluble  form.  The  lixiviation  of  the  mass  is  best 
performed  by  means  of  weak  caustic  alkali  (say  0'5 
equivalent),  since  otherwise  the  lye  readily  deposits  alu- 
minium hydrate  on  contact  with  the  insoluble  residue.  In 
any  case  the  lixiviation  should  be  effected  with  expedition, 
and  hence  the  melt  is  ground  up,  introduced  into  the 
boiling  solution,  and  after  5 — 10  minutes  agitation  is  drawn, 
off  as  a  solution  marking  no  less  than  643  Tw.  and  contain- 
ing 1  mol.  of  AI/>3  to  1'8— 2  mols.  Xa20,  or  170 — 175- 
grms.  AljCXj  per  litre.  The  filter-pressed  solution  is  allowed, 
to  settle  again  and  carbonated  at  50° — 90°  C,  when  alumina. 
is  precipitated  in  agranular  form  and  almost  free  from  silica 
and  iron.  The  filtered  solution  is  available  for  the  manu- 
facture of  soda  crystals,  whilst  the  slightly  washed 
precipitate  is  introduced  into  sulphuric  acid  of  160°  Tw., 
which  is  introduced  into  a  steam-jacketed  copper  vessel  and 
heated  to  100°  C.  When  all  effervescence  ceases  the 
solution  is  run  off  into  lead-lined  crystallisers  and  allowed 
to  cool,  with  occasional  agitation.  The  colour  whea 
yellowish  may  be  masked  by  the  addition  of  copper  sulphate 
to  the  hot  solution.  About  75  per  cent,  of  the  iron  con- 
tained in  the  final  product  is  introduced  with  the  sulphuric 
acid.  Aluminium  sulphate  thus  manufactured  has  the 
following  average  composition  :  — 

AIs03.  14-'=    so3'  33*7i  NaJSQ,,  o-C;    FejOj,  0-02;. 
insoluble,  0-50;  water,  50'68  per  cent.— H.  A. 


Fire-proofing  Compounds.     P.   Lochtin. 
J.  290,  230. 
See  under  V.,  page  512, 


Dingler's  polyt- 


The   Action  of  Light  on    Oxalic  Acid.     A.    Richardson. 
Proc.  Chem.  Soc.  1894  [137],  88. 

Dowses  and  Blunt,  in  1879,  observed  that  solutions  of 
oxalic  acid  evolve  carbon  dioxide  when  exposed  to  light. 
In  the  present  paper  the  author  shows  that  hydrogen 
peroxide  is  also  formed.  Experiments  are  described  in 
which  this  was  found  to  be  the  case  with  numerous 
specimens  of  oxalic  acid  obtained  from  different  sources, 
and  carefully  purified.  The  presence  of  the  peroxide  was. 
proved  by  the  titanic  acid  and  chromic  acid  tests. 

The  results  of  experiments  in  which  the  carbon  dioxide 
evolved  during  the  decomposition  of  a  known  weight  of 
acid  was  estimated,  showed  that  the  oxidation  of  the 
carbon  was  complete. 

Whilst  the  total  amount  of  hydrogen  peroxide  formed  in 
the  solution  increased  with  the  concentration  of  the  acidt 
the  proportion  of  peroxide  formed  to  acid  decomposed, 
simultaneously  decreased.  The  author  draws  the  following 
conclusions : — 

(1)  Hydrogen  peroxide  is  stable  in  solutions  of  oxalic 
acid  in  the  dark. 

(2)  It  is  fairly  stable  in  these  solutions  when  exposed  to 
light  if  excess  of  oxygen  be  present. 

(3)  Rapid  decomposition  of  hydrogen  peroxide  occurs, 
in  solution  of  oxalic  acid  in  absence  of  oxygen  when  their 
solutions  are  exposed  to  light. 
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PAT!  NTS. 

aunts  in  .<»./    Ipparatus  for  obtaining  Cyanogen, 

Cyanides,  and  othei  Vrodut  tsfiom  Carbon<iceous  Matter 

maining  Ammonia  or  Compounds  thereof, 

II    Mken,  Darroeh,  '  I'at.  10H7,  February  23, 

Tin  invention  parti]  relates  to  utilising  the  pases  produced 

in  l.l.i-i  furnaces  for  smelting  iron  and  other  ores,  or  oil-  ot 

duccrs  of  the  blast-iurnace  or  Siemens  type;  and 

furm specially  <t. -^  i^-«  •!   for   the   product 

compounds.      The   latter  apparatus  consists 
mi"  i»   the    drawing,  of    t«  rs    connected 

tlii.-  \.  in  it  1 1  respects  similar,  which  arc  charged 
through  tin-  bells  P,  provided  with  valves  p,  with  car- 
bonaceous mnttiT,  and  lime  or  alkalis,  into  the  chambers  A  : 


k  is  a  tap-hole  for  running  out  any  molten  metal  when  an 
ore  is  used  with  the  charge.  1!  are  the  slag-holes,  C  the 
tuyeres,  and  B  an  aperture  into  the  furnace  from  the 
chambers  c,  in  which  chambers  may  be  placed  an  alkali. 
Wlun  hoth  producers  arc  fired  the  hot  blast  is  supplied  to 

the  dampers  i  i  being  closed,  and  the  resulting  gases 

pass  through  the  conduit  V  and  have  exit  by  E  e  in  No.  2 

into  a  dust  chamber,  whence  they  pass  into  a  scrubber, 

:ng,    for    instance,   solution    of    an     iron    salt,   and 

provided  with  suitable  appliances  for  ensuring  contact  of 

sea  with  the  liquid.  When  the  temperature  in  X'o.  :; 
falls  too  low.  the  current  i-  reversed,  the  blast  enters 
Xo.  '-'.  and  the  gases  have  exit  through  Xo.  1.  and  thus  the 
functions  of  the  two  producers  are  alternated  indefinitely. 

A  -  ogle  chamber  may  be  used  by  taking  off  the  gases 
ut   the  top  when  combustion  is  well  established,  and  then 

g  in  air  at  the  top,  with  or  without  steam,  and  drawing 
off  the  products  at  or  near  the  bottom.  When  it  is  desired 
to  make  an  ordinary  producer-gas,  with  cyanogen  or  its 
compounds,  the  tuyeres  are  placed  on  one  end  of  the  furnace, 
and  part  of  the  gas  it  the  top  in  the  usual  manner, 

while  the  remainder  are  drawn  off  near  the  bottom,  as  shown 
iu  the  duplex  apparatus.  Holes  arc  provided  in  the  chamber 
through  which   potash  or  other  alkali,  or  nitrogenous  sub- 

-.  such   as   horns,  hoofs,  or  the    like,  arc   introduced. 

•cs  rich  in  nitrogen,   as  anmioniacal    gases,   may   be 
n  regulated  quantities  into  the  furnace  through  these 
holes,  for  conversion  into  cyanogen  compounds. 

When  the   invention   is  applied   to  iron   blast-furnaces,  a 
pipe  inclined  upwards  outwardly,  and  connected  at 
r  end   by  a  vertical   pipe  to   the  dust-collecting  and 
scrubbing  apparatus,  is  inserted,  preferably  just  aba 

D  which  the  slag  is  allowed  to  rise,  so  as  to  avoid  any 
unnecessary  mixture  of  free  oxygen  with  the  gas.s.  Extra 
Carbonaceous  matter  and  lime  may  he  added  in  the  furnace, 
■t  to  affect  the  quality  of  the  iron  made.  Iu  taking 
off  gas  from  gas-producers  of  the  Siemens  type,  the  gases 
taken  off  are  drawn  as  far  as  possible  directly  from  the  hot 
carbonaceous  matter.  Id  all  cases  the  gases  withdrawn 
may,  after  deprivation  of  cyanogen  compounds,  be  returned 


to  the  furnace  or  otherwise  utilised.     Ii  is  considered  that 
atmospl  -  part  iii  the  !■  rotation  oi  cj 

undei  the  i  described. 

.1    in  the    I 

dni"  i  led   for  the  cyanidi 

-alt-  used   in  thi  ilph  ite,  chloride, 

oxide,  carbonate,  oi   Bulphide  of  iroi 

may  !»■  tri  ated   with   sodium   oi 

th.  which  ni  i  tted   in 

any  desired  way  to  produce  marketable  cyanogen  -alt-. 

—  iv 


Improvt  'in  ut*  in  ila-  Production  of  Alkali  and  in  Apparatu  ■ 
therefor,  the  said  Apparatus  being  applicable  for 
I     ctrolyris    generally.      .1.    Hargreaves,    Farnworth-in- 

Wilms,    and     T.    Bird,    t  'ressington,     Liverpool.       Kng. 
Pat.  5197,  March  10,  1898. 

Sei   <"<</' .    \  1  .  page  528. 


Improvements  in  thi  Manufacture  of  Manganese  /'• 
G,   S     Albright,  Oldbnry,  Worcester,  and  .1.   J.   Hood, 
Shepherd's    Bush    Road,   Middlesex.      Kng.    Pat.   9271, 

May  9,  1833. 
Max..  vnoi-  sulphate  is  prepared,  a-  a  preliminary  to 
obtaining  manganic  hydroxide,  or  a  mixture  of  the  peroxide 
with  the  monoxide  and  calcium  oxide,  known  as  Weldon 
mud,  for  application  to  such  purpose  -  .1-  gas  put  fication,&c. 
Manganese  ores  containing  the  peroxide  arc  mixed  with 
coal-dust  and  sulphuric  acid,  and  the  mixture  is  heated  on 
a  furnace  bed.  Manganous  sulphate  is  washed  out  of  the 
product  tires  not  containing  the  peroxide  are  simply 
heated  w  ith  sulphuric  acid  until  any  iron  present  1- 
rendered  insoluble.  Spent  manganese  oxide  from  gas- 
works may  he  roasted  to  obtain  sulphuric  acid  and  a  n  - 
of  manganous  sulphate;  or  it  is  simply  heated  with 
sulphuric  acid,  with  or  without  hydrochloric  acid,  to  obtain 
a  residue  of  manganous  sulphate  and  chloride,  with  calcium 
sulphate  and  free  sulphur,  which  is  lixiviated,  and  sulphur 
is  distilled  off  the  insoluble  portion. 

The  manganous  sulphate  solution  is  treated  with  ealciumt 
chloride  in  excess;  the  calcium  sulphate  that  forms  is 
separated,  and  the  washings  are  made  with  strong  call 
chloride  solution,  the  presence  of  which  in  the  subsequent 
oxidation  process  is  necessary.  The  manganous  sulphate- 
solution  with  calcium  chloride  and  lime,  is  then  treated 
with  air  in  a  Weldon  oxidiser  to  obtain  the  **  mud."  The 
calcium  chloride  remaining  in  solution  is  employed  again 
for  preparation,  as  before,  of  manganous  chloride  from  the 
sulphate. 

According  to  another  process,  the  manganous  sulphate 
solution  is  precipitated  by  ammonia,  and  air  is  blown  in 
to  precipitate  the  manganese  as  Weldon  mud.  The 
ammouia  blown  out  is  recovered,  and  the  ammonium 
sulphate  formed  in  the  solution  is  drawn  off  and  evaporated. 

Weldon  mud  may  be  purified  by  treatment  with  dilute 
cold  hydrochloric  acid.  Similar  processes  may  be  applied 
to  recover  manganic  oxide  from  spent  "  mud"  used  in  gas 
purification. —  E.  S. 

Improvements  in  Separating  Salts  of  Soda  and  Potash, 
and  particularly  Common  Sail,  limn  Solutions  of  Magne- 
sium Chloride.  T.  11.  Bell,  Middlesbrough.  From 
I    Schloesing.  Paris.     Kng.  Pat.  10,341,  May  25,  1893. 

The  inventor  refers  to  a  former  patent,  Xo.  11,469, 
1891  (this  Journal,  1892,  886),  in  which  "chloride  of 
magnesium  in  grains  "  is  obtained  by  concentration  of  a 
solution,  associated  with  sodium  or  potassium  salts,  which 
form  -mall  crvstal-  and  fall  as  the  evaporation  proo 
IK  now  finds  that  -odium  chloride  dissolved  in  magnesium 
chloride  solution,  iB  much  more  soluble  hot  than  cold,  so 
that  much  of  the  sodium  salt  may  be  obtained  in  large 
crvstals  by  simply  cooling  the  solution  previously  suitably 
concentrated.  The  solution  of  magnesium  chloride  obtained 
'  after  having  distilled  upon  magnesia  the  mother-liquor 
resulting  from  the  manufacture  of  sodium  carbonate  by  the 
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ammonia  process,  contains  a  large  proportion  of  sodium 
chloride.  These  liquors,  cleared  from  excess  of  magnesia, 
are  concentrated  until  salting-out  commences,  and  are  then 
allowed  to  cool,  or  are  cooled  by  an  outer  flow  of  cold 
water,  when  about  half  the  sodium  salt  present  separates  in 
large  crystals.  The  solution  is  run  off  these  crystals,  and 
the  concentration  and  cooling  are  repeated  ;  the  solution  is 
then  again  concentrated,  and  the  fine  crystals  which  form 
are  fished  out.  These  fine  crystals  are  mixed  with  the 
larger  crystals  previously  obtained,  and  are  washed  and 
dried. 

In  dealing  with  the  magnesium  chloride  recovered  in  the 
process  for  obtaining  chlorine  from  that  salt,  the  solution 
being  dilute  and  free  from  sodium  salts,  may  be  strongly 
concentrated  in  a  boiler  without  dauger  of  forming  a  deposit. 
Such  a  strong  solution  may  then  be  added  to  the  magnesium 
chloride  solution  containing  common  salt,  obtained  in  the 
soda-ammonia  process  mentioned  in  the  preceding  para- 
graph, and  the  proportion  of  magnesium  chloride  present 
being  thus  greatly  increased,  a  single  concentration  suffices 
to  obtain  about  three-fourths  of  the  whole  sodium  chloride 
in  large  crystals.  After  further  concentration  of  the 
cleared  solution,  the  remainder  of  the  sodium  chloride  is 
salted  out. — E.  S. 

Improvements  in   connection    with    Electrolytic  Apparatus. 
II.  Y.  Castner,  London.     Eng.  Pat.  10.5S4,  May  30, 1893. 

See  under  XI.,  paye  529. 


Improvements  in  Calcining  Apparatus  for  the  Conversion 
of  Bicarbonate  of  Soda  into  Carbonate  of  Soda  and 
other  Uses.  La  Soeiete  Marcheville  Daguin  and  Coni- 
panv,  Paris.  (Under  Interuat.  Convention,  date  claimed 
December  3,  1892.)     Eng.  Fat.  12,997,  July  3,  1893. 

A  circular  revolving  hearth  is  supported  by  a  set  of 
conical  rollers,  and  carries  a  vertical  cylinder,  perforated  in 
places  for  outflow  of  gases,  issuing  into  it  from  a  series  of 
superposed  retort  sections,  which  it  traverses.  The  retort 
sections  are  so  formed,  with  alternately  inclined  upper  and 
lower  sides,  that  the  salt  (such  as  sodium  bicarbonate)  fed 
into  the  upper  part  of  the  cylinder  and  directed  outwards 
bv  a  conical  diaphragm,  is  carried  first  to  the  periphery, 
and  then  towards  the  centre  of  the  section  before  it  falls 
into  the  next  section,  an  annular  space  being  left  for  the 
purpose  about  the  cylinder,  which  latter  carries,  so  as  to 
revolve  with  it,  conical  discs  extending  into  each  retort 
section.  The  upper  internal  face  of  each  retort  chamber 
has  one  or  more  scrapers,  as  has  also  each  conical  disc.  In 
the  example  given,  the  retort  sections  are  caused  to  revolve 
independently  of,  and  in  a  contrary  direction  to,  the  central 
cylinder,  the  mechanism  for  effecting  which  is  shown.  The 
material  or  salt  treated  falls  from  the  lowest  retort  section 
on  to  the  hearth,  over  which  is  an  arched  space,  channelled 
to  admit  heating  gases.  Adjustable  rakes  are  provided  for 
the  hearth.  The  series  of  retorts  is  enclosed  in  a  fixed 
casing  of  refractory  material  supported  upon  pillars,  and 
supporting  the  fixed  arch  over  the  hearth.  The  casing  is 
pierced  on  opposite  sides  of  the  space  occupied  by  the 
retorts ;  on  one  side,  to  admit  heating  gases,  and  on  the 
opposite  side  for  discharging  the  products  of  combustion. 
The  use  of  conical  truck  rollers  constitutes  a  claimed  feature 
in  the  apparatus E.  S. 


VIII.— GLASS,  POTTERY,  AND 
ENAMELS. 

The  Preparation  of  Anhydrous  Crytlhlline  Silicates. 

II.  Traube.    Ber.  26,  2735. 

Ox  adding  a  solution  of  zinc   sulphate   to  one   of  sodium 

silicate  an  amorphous  precipitate  of  zinc  silicate  is  obtained. 


The  zinc  silicate  will  be  contaminated  with  zinc  hydroxide 
in  the  event  of  the  sodium  silicate  containing  free  alkali. 
Zinc  silicate  prepared  in  this  manner  as  nearly  free  from 
zinc  hydroxide  as  possible,  was  dried  and  exposed,  together 
with  eight  times  its  weight  of  fused  boric  anhydride,  in  a 
platinum  crucible  to  the  highest  temperature  of  a  porcelain 
furnace  in  the  lloyal  Porcelain  Works  of  Charlottenburg,  for 
a  period  of  10  days.  At  the  end  of  this  period  the  bulk  of 
the  boric  anhydride  had  volatilised,  and  on  dissolving  the 
remainder  in  water  a  white  crystalline  product  insoluble  in 
acids  was  obtained.  This  body  was  proved  to  he  zinc 
silicate  ZnSiO^ ;  it  is  a  pyroxene  isomorphous  with  the 
mineral  enstalite  MgSifL,.  It  forms  colourless  prismatic 
crystals  with  rounded  ends,  belonging  to  the  rhombic 
syBteni.  The  same  process  was  used  by  Ebelmen  in  1851 
for  preparing  magnesium  silicate,  hut  the  product  was 
partly  monoclinic,  partly  rhombic  in  form.  The  method 
appears  to  be  generally  applicable  to  the  preparation  of 
similar,  as  well  as  complex  silicates. — B.  B. 


The  Chemical  Behaviour  of  Glass.     E.  Foerster. 
Ber.  26,  2915—2922. 

A.   The  Action  of  Acids  upon  Glass. 

Experiments  made  with  flasks  of  different  kinds  of  lime- 
alkali  glass  proved  that  the  loss  of  weight  resulting  after 
heating  with  diluted  acids  to  100°  for  sis  hours,  was  always 
the  same  with  the  same  kind  of  glass,  and  was  entirely 
independent  of  the  strength  of  the  acid  or  of  its  chemical 
composition.  Sulphuric,  hydrochloric,  nitric,  and  acetic 
acids  gave  identical  results.  Only  very  strong  acids  had 
less  effect  than  dilute  ones,  which  again  have  less  action 
than  pure  water.  Similar  results  were  obtained  in  working 
at  temperatures  of  160°  and  190°  with  pieces  of  glass  tubing 
enclosed  in  sealed  tubes.  The  influence  of  the  degree  of 
concentration  was,  however,  more  pronounced  than  in  the 
previous  experiments,  and  was  again  in  inverse  ratio  to  the 
strength  of  the  acid  used.  The  dissolving  action  of  the 
acids  is  therefore  governed  by  the  amount  of  water  contained 
in  them.  Bearing  in  mind  that  the  action  of  water  upon 
glass  consists  in  the  liberation  from  it  of  alkali,  which  again 
further  increases  its  vulnerability  to  water,  the  passive  part 
played  by  the  acid  may  be  readily  understood.  Iu  the  case 
of  glass  containing  an  unusually  large  amount  of  alkali,  the 
action  of  the  acid,  however,  is  more  pronounced  than  that  of 
pure  water,  the  decomposition  beiug  analogous  to  that  of 
many  natural  silicates.  Lead  glass  exhibits  the  same 
peculiarities  as  lime-alkali  glass,  according  to  the  proportion 
of  lead  contained  in  it.  The  nature  of  the  base  in  com- 
bination with  the  silica  likewise  seems  to  influence  the 
resisting  capacity  of  the  glass.  Thus  a  zinc-lime-soda 
glass  (Jena  thermometer  glass  16  in)  was  more  attacked 
by  concentrated  acid  than  lime-soda  glass  of  equivalent 
composition.  The  action  of  pure  sulphuric  aoid  is  less 
strong  than  that  of  boiling  water,  but  at  very  elevated 
temperatures  its  vapours  produce  a  more  marked  effect. 


B.   The  Effect  of  the  Atmosphere  and  of  Water  upon 
1  arious  Kinds  of  Glass. 

Dry  carbonic  acid  does  not  affect  glass,  hence  the  action 
of  the  atmosphere  primarily  depends  on  the  aqueous  vapour 
contained  in  it.  The  liability  of  a  glass  to  suffer  changes 
by  atmospheric  influences  can  therefore  be  ascertained  by 
estimating  colorimctrically  the  amount  of  alkali  separated 
on  treatment  with  water.  Glass,  especially  when  rich  in 
alkali,  is  capable  of  absorbing  water  which  can  only  be 
completely  expelled  by  heating  to  about  500°  C.  The  water 
combines  chemically,  forming  hydrates  which  represent  the 
intermediate  stage  in  the  process  of  the  decomposition  of 
the  glass  by  the  action  of  water.  An  important  part  played 
by  the  alkali  split  off  by  water  seems  to  cousist  in  its 
facilitating  the  formation  of  such  hydrates. 
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.     i    mparison  oj  <  Species  of  Glass  with  regard  to  Chemical  Behaviour. 

Tun  g   I. 
Showing  On  mi.  u   Composition  oi    Vab Kinds »--. 


N 

E  0, 

Mini. 

11,0       i   m 

1.      II. 
B  O    BO    SiO 

Number  ..f 

Alkali 
Molecules  [n 

I.HI    11, 

l 

..» 

02 

0"  i 

76*8 

0      .1  :    7-1.; 

1"     1 

•J 

T'.i 

a 

03 

Ill:  1  :    - 

12*7 

3 

ITS 

ft 

7'.; 

o-i 

05 

7.V1 

1 -.Ml:  1  :    fU 

12-8 

' 

I  :i 

wo 

:  - 

o-.'l 

77.; 

1*48:1:     11-28 

12'.] 

S 

4  0 

io-i 

7"7 

■• 

"l 

772 

T.-.l:  1  ;    B'SO 

13.) 

..'.■. 

in 

»•« 

8-9 

1-18:1: 

14*8 

7 

g-0 

OS 

tn  ■■ 

.1'  1 

74-1 

l:  1  :H>']7 

15- 1 

1 

" 

1ST 

7-2 

il-3 

s-a 

■ 

■2-27:  1:    - 

Ivkik    II. 

Saownrc  A.  hon  of  Watbb,  Caustic  Soda, 

Soi'Il    ||     ('  VUlliiN  V  I  I   . 


Alkali  taken  un  l>v  Water, 
rhousantlths 
of  a  Hilligramii     \      ' 
S 
-     Cm. 


i  Weight  in 
,  Milligrammes  over  o  Surface 
ol  100  5a.  Cm.,  during 
3  Hours  neating  to  100° 


No. 


,  Days' 
previous 
mem  fl  ith 

Water 


Alter 
subsequent 

Treatment. 
for  3  Hours, 


With  Double 

Normal 


With  Double 

Normal 
Solution  of 


uterfl  Ua- s 

Treatment  with 
.t  20 

with  Writer 

1  :.usl   c  a 

Na,COi 

1 

13 

27 

37 

50 

a 

11 

50 

40 

77 

» 

145 

45 

ss 

79 

i 

15 

-,| 

38 

73 

.-. 

' 

66 

12 

79 

6 

27 

98 

31 

41 

- 

82 

217 

8 

654 

46 

45 

and  also  to  possess  a  high  specific  gravity,  good  lustre,  and 
a  large  coefficient  of  expansion.  The  latter  quality  allows 
of  their  use  direct  upon  iron-ware,  which  has  hitherto 
generally  been  coated  in  two  operations,  the  underglaze 
having  a  suitable  coefficient  of  expansion  and  the  nppei 
bring  resistant  to  acids.  When  a  moderate  amount  of 
titanic  acid  is  used,  the  glaze  is  transparent,  and  when  a 
large  quantity  is  employed  an  opaque  glaze  or  enamel  is 
produced.  A  typical  mixture  for  the  former  is  made  from 
15  to  30  parts  of  nitrate  of  soda,  116  of  soda,  33  to  50  of 
carbonate  of  lime.  60  to  360  of  quartz,  62—83  of  boric  a. 
and  20  to  80  of  titanic  acid,  while  one  for  the  latter  is  com- 
posed of  15  to  30  parts  of  nitrate  of  soda,  1  16  of  soda,  100 
of  carbonate  of  lime,  60  to  180  of  silicic  acid,  and  80  of 
titanic  acid.  Variations  in  the  mixtures  and  the  addition 
of  coloring  oxides  are  also  claimed. — B.  B. 


Witfler  China  Mosaic.     J.  H.  Bale.  Loudon.     Eng.  Pat. 
22,362,  November  22,  1893. 

A  layer  of  kaolin  or  clay  is  placed  upon  a  suitable  base 
or  plate,  such  as  a  tile  or  sheet  of  metal,  painted  with 
coloring  oxides,  covered  with  glaze,  and  fired.  The  coloured 
glazed  sheet  thus  produced  is  removed  from  the  plate  and 
used  for  mosaic  work. — B.  B. 


7  and  8  are  inferior  soft  varieties  of  glass  commonlv 
met  with  in  commerce. 

Of  the  good  qualities  Nos.  1 — 6,  no  single  specimen  shows 
on  absolute  superiority  over  the  others.  No.  1 
tixiiihhs  in  its  composition  Staff  glass,  which  is  still  un- 
surpassed, and  approaches  the  limit  of  that  which  is 
technically  possible  in  the  production  of  a  glass  capable  of 
ling  the  action  of  chemical  agents. — F.  M. 


PATENTS. 


Improvements  in  the  Manufacture  of  Glazes.  Enamels. 
and  the  Ithr.  W.  P.  Thompson,  Liverpool.  From  g! 
l.euchs  and  C.  Leuchs,  Nuremberg,  Germany.  Ed" 
Pat.  9611.  May  13,  1893.  P 

^V  '<  '  in  glazes  maybe  partly  replaced  by  titanic  acid 
without  becoming  coloured,  provided  the  fusion  be  con- 
ducted in  an  oxidising  atmosphere.  The  resulting  glazes 
are  said  to  be  more  fusible  than  those  containing  an  equiva- 
lent of  silica,  and  to  be  more  resistant  to  corrosive  agencies, 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

77ie  Influence  of  Temperature  on  the    Tensile  Strength  of 
Metals.     If.  Budeloff.   Mitt.  Konigl.  techn.  Versuchs.  11 
[6].  292. 

See  under  X.,  page  520. 


PATENTS. 

Improvements  in  and  connected  irith  the  Glazing  of  Bricks 
and  like  Articles.   W.  Crookes,  London.    Bi  . 
May  10,  1893. 

Most  commercial  glazed  bricks  and  tile<  are  made  of  fire- 
clay, and  the  present  patent  is  concerned  with  the  substitu- 
tion therefor  of  ordinary  non-refractory  bricks  appropriately 
glazed.  Three  types  of  brick  arc  described,  cuu.-i.-ting  of 
various    mixtures    of    non  -  refractory    clays,    sand,     and 
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aeons  materials.  Five  glazes  or  enamels  are  also 
mentioned  containing  red  lead,  silica,  kaolin,  carbonate  of 

i  or  other  alkaline  salts,  arsenic,  and  tin  oxide,  which 
arc  nsed  i"  various  proportions,  according  to  the  nature  of 

required  product.  The  glazes  are  Fused,  ground,  and 
applied  to  the  bricks  in  the  usual  manner. — B.  15. 


Improved  Method  of  Manufacturing  Hydraulic  Cement. 
G.  W.  A.  Stein.  Wetzlar,  Germany.  Kng.  Pat.  47J, 
January  9,  1894. 

In  order  to  render  the  usual  preliminary  crushing  of  cement 
clinker  in  stone-breakers  unnecessary,  the  patentee  adds 
5  to  30  parts  of  granulated  blast-furnace  slag  to  100  parts 
ol  the  ordinary  raw  materials  for  the  manufacture  of 
hydraulic  cement,  and  burns  the  mixture  in  the  ordinary 
way.  obtaining  a  product  which  is  granular  and  brittle  and 
can  be  fed  direct  to  the  grinding  machinery  without  passage 
through  a  stone-breaker.  By  the  use  of  a  larger  proportion 
of  slag,  e.g.  30  to  12.">  parts  to  100  of  cement  raw  materials 
and  modifying  the  process  of  burning,  a  product  can  be 
obtained  similar  to  hydraulic  lime  or  Koman  cement,  or 
Portland  cement. — B.  B. 


Material  of  Test  Piece. 


Clastic     Tensile 


Limit.    Strength,  (on  30  mm. 


Blougation 


Kilns.  perSq.  Mm. 


Per  Cent. 


20-S 

853 

35-3 

55-0 

27-3 

26 '9 

US 
2!el 

3C4 

17".' 

59-6 

54  "6 

Delta  metal  (rolled)  . . 

11-8 

42 '7 

■tr:> 

37  5 

(cast).... 

rf 

32 '9 

21-S 

24-8 

Maugauese   bronze    (4 
percent,  rolled). 

Manganese  broi 
per  cent.  cas'). 

13-6 
14'0 

29 -J 
33-7 

40-7 
84  -3 

07 -7 
43-7 

Calling  each  of  these  results  100,  the   figures  obtained  at 
the  higher  temperatures  have  the  following  values  : — 

Table  II. 


X.-METALLUEGY. 

The  Influence  of  Temperature  on  the  Tensile  Strength  of 
Metals.  M.  lludeloff.  Mitt.  Kooigl.  techn.  Versuchs. 
11  [6],  292— 330. 
The  tests  were  made  on  wrought  iron,  mild  steel,  copper, 
Delta  metal  (east  and  rolled),  and  manganese  bronze 
(4  per  cent,  rolled  and  15  per  cent.  cast).  Xo  analyses  of 
the  samples  are  givea.  The  temperatures  adopted  were  the 
ordinary  temperature  of  the  room,  100°  C.  obtained  by  a 
steam  jacket,  -J  0°  C.  by  naphthalene  vapour,  300'  C.  by 
naphthylamine  vapour,  and  400°  C.  by  a  metal  bath.  In 
all  ease's  the  whole  of  the  turned  length  of  the  specimen  in 
which  the  fracture  was  to  occur,  and  iu  addition  a  portion 
of  the  screwed  end  of  the  specimen  by  which  it  was  held, 
were  exposed  to  the  hot  bath  to  minimise  lowering  of 
temperature  of  the  specimen  by  conduction  through  the 
screwed  jaws  of  the  testing  machine.  Xo  tests  of  the 
actual  temperature  of  the  specimen  as  distinct  from  that  of 
the  bath  are  recorded.  The  gist  of  the  results  is  as 
follows. 

In  the  second  table  hereafter  given,  a  comparison  is  made 
between  the  chief  mechanical  properties  of  the  specimens 
at  the  ordinary  temperature  taken  as  a  standard,  and  at 
the  higher  temperatures  mentioned.  In  order  to  translate 
relative  figures  into  absolute  numbers,  the  following  data 
are  Decessary  for  each  of  the  metals  tested  at  the  ordinary 
temperature  : — 

Table  I. 
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The  following  are  the  chief  conclusions  drawn  from  these 
results,  regard  being  had  to  the  fact  that  they  apply 
primarily  to  the  particular  specimens  tested,  and  are  not 
necessarily  to  be  accepted  without  modification  for  the 
varieties  of  metals  examined  generally. 

Wrought  iron  and  mild  steel  show  a  similar  decrease  in 
elongation  up  to  150'  C,  and  a  corresponding  increase  in 
tensile  strength  up  to  250°  C,  indicating  that  the  injurious 
influence  of  increase  of  temperature  up  to  the  latter  point 
on  the  working  quality  of  the  metal  is  as  true  for  wrought 
iron  as  it  is  generally  known  to  be  for  mild  steel.  Above 
300°  C.  wrought  iron  exhibits  a  decrease  in  tensile  strength 
and  increase  in  elongation,  whereas  mild  steel,  though  also 
diminishing  in  tensile  strength,  suffers  a  decrease  in  elonga- 
tion. It  follows  from  this  that  the  temperature  below 
which  wrought  iron  is  liable  to  injury  in  working  may  be 
set  at  300°  C,  whilst  for  mild  steel  a  higher  limit  must  he 
adopted. 

With  cast  Delta  metal  the  elongation  increased  hut 
-lightly  up  to  200°  C.  and  then  considerably  to  300°  C, 
after  which  point  a  sudden  fall  took  place,  whereas  rolled 
Delta  metal  at  200°  C.  gave  values  nearly  50  per  cent,  in 
excess  of  those  obtained  at  the  ordinary  temperature,  with 
a  decrease  from  200°  C.  to  300:  C,  and  a  further  large 
increase  as  the  temperature  again  rose.  The  deductions  to 
be  drawn  from  these  relations  are  that  in  the  case  of  the- 
samples  tested   the  most  suitable  temperature  for  working 


SU>-3i.i8M.l       THE   JOUHSAL  OF  THE  SOCIETY  OF  CHEMICAL    IM»l  STKY. 


,1  i-  about  800    ("!.,  while  the  rolled  metal  i* 
not  in  a   tit   state   for  being  subjected  i"  mechanical  work 

i i   gi  C.    Should  this  difference  ol  the  rolled 

from  the  oatl  metal  be  valid  generally,  the  Brsl  heal  used  in 
fillip  from  the  nasi   state  should  be  of  k>W(  t  tern] 
than  further  heats  for  subsequent  work  on  the  metal. 

Manganese  bremze  (4  per  cent  rolled)  is  most  fit  to  be 
worked  at  the  ordinary  temperature,  its  elongation  being 
then  greatest.  The  large  diminution  in  elongation  between 
,  plain  I  Fact  (wel  reco  -nised  in 
e)  that  tlii-  alloy  is  red-short.  As  far  as  the  figures 
go,  which  were  obtained  for  15  per  cent,  cast  manganese 
Bronte,  it  appears  that  the  mechaniial  properties  of  the 
alloy  are  not  much  influenced  by  rise  of  temperature,  and 
any  one  of  the  temperatures  used  in  the  investigation  is 
mutable  for  the  working  of  the  material. 

appearance  of  the  surface  of  the  broken  test-pieces, 

of   Delta  metal  (cast   and   rolled)   ami   manganese 

i4  per  cent.)  indicated  thai  the  metal  had  drawn  out 

more  uniformly  at  the  higher  temperatures,  a  phenomenon 

which  the  author  ascribes  to  an  alteration  of  molecular  state 

ius   to    that   exhibited    by    brass   which    has   been 

l  b\  heating  and  quenching.      A  similar  increase  in 

i  uniformity   should   tb  produced  by 

oys    io    250      300     C.   and   quenching. 

examination    is    suggested   for    settling    this 

"ii  of  change  of  state. 

Passing  from  the  consideration  of  the  working  properties 

base   metals   and  alloys  to  that   of  their  qualities  as 

structural  materials,  tlie  chief  point  to  be  regarded  is  the 

limit  up  to  which  extension  and  the  load  producing  it,  are 

proportional.       The    variations    in    this     value     caused    by 

alteration  of  temperature  are  not  included  in   the    figures 

quoted  in  the  foregoing  tables,  but  are  given  iu  the  following 

diagram,  in  which  A  is  the  curve   for  mild  steel,  1!  for 

wrought  iron,  C  for  rolled  Delta  metal,  1  >  for  manganese 

bronze  (  15  per  cent.),  E  for  east  Delta  metal,  F  for  copper, 

ami  I,  for  manganese  bronze  (4  per  cent). 


It  being  conceded  that  the  load  on  a  structural  material 
should  not  exceed  this  limit  so  that  no  permanent  deibrma- 
tion  may  occur,  the  significance  of  these  carves  is  at  once 
nt  In  those  eases  where  rise  of  temperature  raises 
the  limit,  regard  must  also  be  had  to  the  alteration  of  other 
properties,  notal.K  the  elongation  and  ultimate  strength  bv 
the  same  rise. — B.  1!. 


/      lory    Alloys.     Part     VIII.     C.    B.     \lder 
Wright,     l'roc.  Boy.  Soc.  55,  130—139. 

I. ik  author  has  previously  shown  (this  Journal    1892   492 
•mdl883,^9)thattheordinaryb  ments  respecting 

the  misc.bihty  of  melted  aluminium  and  cadmium  are 
rrect,  and  that  so  far  from  alloying  together  in  all  pro- 
poitioi.s.  they  are  only  miscihle  to  a  very  limited  extent. 
He  now  finds,  as  the  mean  of  a  number'of  observations, 
that  at  temperatures  averaging  near  725    C.  a  mixture  of 


aluminium  and  cadmium  separate*   into  '»••  binarj  alloys 
of  the  following  compositions  i — 

..  i    Mine. 

Aluminium D' 

<  adiiiinui no 

100*00 

Lighter  All 

minium 

niiun 8*39 

Addition  of  varying  quantities  of  tin  to  mixtures  of  these 
two  metals  at  the  average  temperature  725  C  gives  rise  to 
a  series  of  pairs  of  "conjugate"  ternary  alloys,  precisely 
comparable  with  those  Bunilarrj  produced  with  had  (cr 
bismuth)  and  aluminium  (or  sine)  with  tin  ns  "solvent" 
metal.  The  critical  curve  obtained  on  plotting  the  results, 
lies  well  inside  that  obtained  with  aluminium-lead-tin  at 
indicating  thai  the  replacement  of  lead  by  cadmium 
diminishes  the  ana  representing  mixtures  of  the  three 
metals  incapable  of  forming  a  single  homogeneous  Quid. 
The  same  remark  applies  also  to  the  substitution  of  cadmium 
for  bismuth,  the  ti  mperature  being  the  Bame  throughout, 
N"  irregularity  of  outline  in  the  aluminium-cadminm-tin 
critical  curve  was  noticed,  nor  anj  peculiar  conformation  of 
tie-lines,  suggesting  the  existence  of  definite  metallic  com- 
pounds ;  unlike  the  tie-lines  in  the  case  of  aluminium  i> 
tin  alloys,  where  the  lower  lines  slope  in  one  direction  and 
the  upper  ones  in  the  other,  the  change  of  slope  \x 
apparently  due  to  the  formation  of  the  definite  compound, 
Snl'li,.  With  cadmium  or  bismuth  (in  conjunction  "it'.i 
aluminium  and  tin)  the  direction  of  slope  of  tie-lines  is  the 
same,  viz.,  that  shown  by  the  upper  tie-lines  of  the  curve 
wlnre  lead  is  present,  and  opposite  to  that  shown  by  the 
lower  ones. 

Mixtures  of  aluminium  and  lead  (or  bismuth)  with  anti- 
nioDyas  "solvent  "  metal  kept  fused  at  B50  —900  separati 
into  pairs  of  fluid  conjugate  alloys  in  a  perfectly  well- 
defined  way  as  long  as  the  amount  of  antimony  present 
not  exceed  a  certain  proportion  of  the  total  mass  (some  30 
or  40  per  cent.).  When,  however,  the  antimony  is  present 
in  sufficiently  large  quantity  relatively  to  the  aluminium, 
solid  matter  forms  < 1 1 i r i n lt  the  period  of  tranquil  fusion 
necessary  for  the  separation  from  one  another  by  gravitation 
of  the  two  ternary  alloys  produced  ;  and  this  causes  the 
topmost  anl  lowermost  portions  of  the  total  mass  to  become 
abnormal  in  composition.  The  effect  of  this  is  to  pro  A 
an  excrescence  or  horn-like  projection  at  the  upper  part  of 
the  critical  curve  when  the  results  are  represented  graphi- 
cally. The  solid  matter  thus  separating  appears  to  be  the 
definite  autimonide  of  aluminium  previously  described  by 
the  author  (this  Journal.  I  s'.u,  192),  indicated  by  the 
formula,  AlSb  ;  the  existence  of  this  compound  (found  by 
Roberts-Austen  to  fuse  at  nearly  the  same  temperature  as 
gold,  about  l,04o  0.)  has  since  been  corroborated  by  1).  A. 
Bocbc  (Mouiteur  Scientifique,  189:!,  269),  who  appears  to 
have  been  unacquainted  with  the  previous  work  on  the 
subject.  So  far  as  the  lower  normal  portions  of  the  critical 
curves  are  concerned,  the  usual  rule  holds,  viz  ,  that  the 
curve  where  bismuth  is  a  constituent  lies  inside  of  that 
where  lead  is  present  instead,  cmteris  paribus.  In  the  case 
of  the  lead  alloy  curve,  there  is  nothing  irregular  about  the 
conformation  of  this  lower  normal  portion  :  but  with  the 
bisinuth  alloy  curve  a  strongly-marked  notch  or  inward 
depression  is  noticeable,  the  maximum  extent  of  which 
occurs  nearly  when  the  bismuth  and  antimony  present  are 
in  the  ratio  indicated  by  the  formula,  SbjBi3 ;  precisely  as  in 
the  parallel  case  of  zinc-bismuth-antimony  allocs.  Doubt- 
less, therefore,  a  definite  antiraonide  of  bismuth  of  this 
composition  exists.  A>  regards  the  direction  of  slope  of 
tie-lines,  it  is  noticeable  that  aluminium-lead-antimony  and 
aluminium-bismuth-antimony  alloys  both  furnish  tie-lines 
sloping  in  the  same  direction  as  that  exhibited  b\  zinc-lead- 
autimouy  alloys :  whereas  the  slope  with  linc-bismoth- 
autimony  alloys  is  iu  the  opposite  direction. — C.  R.  A.  W. 
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Plant  for  Granulating  Slag.     K.   H.    Terbiuie.      School  of 
Mines  Quarterly,  ism,  15  [2],  IDS— no. 

Thl:  slag  for  which  the  plant  was  designed  was  from  a  lead 
blast-furnace,  and  the  chief  object  of  the  adoption  of  grauu- 
lation  was  to  facilitate  the  removal  of  the  slug.  The  plant 
is  of  the  type  usual  for  iron  blast-furnace  slag  in  this 
country.  The  slag  is  run  into  a  trough  2  ft.  wide  and 
6  in.  deep,  lined  with  cast  iron  plates  1  in.  thick,  and 
received  in  flowing  water,  the  trough  having  an  inclination 
of  i  in.  per  foot.  This  trough  fronts  all  the  furnaces 
the  slag  of  which  is  to  be  granulated,  and  thence  extends 
to  a  settling  pit  8  ft.  deep,  whence  the  slag  is  raised  by  an 
elevator  with  buckets  of  malleable  cast-iron,  and  delivered 
into  trucks,  or  a  storage  bin,  as  may  be  required.  In 
ranning  the  slag  into  the  trough  the  operator  is  warned  of 
the  need  of  cutting  off  the  stream  by  sharp  explosions  due 
to  small  portions  cf  matte  accompanying  the  slag.  The 
granulated  slag  is  brittle,  and  will  pass  through  a  j-in.  mesh. 
It  makes  fair  ballast  for  railways,  b=it  would  be  better  for  this 
purpose  if  coarser  and  more  coherent.  An  incidental  advan- 
tage of  granulation  is  that  the  sampling  and  weighing  of  the 
daily  output  of  slag  are  more  easily  performed,  than  if  that 
material  were  allowed  to  solidify  en  masse ;  thus  also  con- 
trol of  the  working  of  the  furnace  is  facilitated. — B.  B. 


The  Reduction  of  Aluminium  as  a  Scientific  Problem. 
Alfred  H.  Bucherer.  Eng.  and  Mining  J.  1894, 
315—316. 

As  there  is  no  agent  capable  of  reducing  alumina  by  a 
single  reaction,  we  turn  of  course  to  methods  which  make 
possible  its  reduction  by  several  steps.  The  only  compounds 
which  permit  of  such  gradual  reduction  arc  the  anuydrous 
halogen  salts,  viz. :  fluorides,  chlorides,  bromides,  iodides, 
and  further  the  sulphide.  One  would  then  naturally  reduce 
the  oxide  to  one  of  these  compounds.  And  we  know  that 
except  with  the  fluoride  we  have  to  overcome  the  aifinity  of 
the  oxygen  for  aluminium  by  calling  into  play  two  agencies, 
the  one  with  a  tendency  to  combine  with  the  oxygen  of  the 
alumina,  and  the  other  with  the  aluminium.  A  typical 
reaction  of  this  sort  is  the  formation  of  the  chloride — 

AljOv,  +  3C  +  6C1  =  ALC16  +  3CO. 

The  other  halogen  compounds  are  formed  in  a  similar  way. 
In  1890  the  author  demonstrated  that  a  similar  reaction 
can  be  effected  at  a  white  heat  for  the  production  of  the 
sulphide — 

A1.,03  +  3C  +  3S  =  AJ.Sa  +  3CO. 

In  case  of  the  halogen  salts  reduction  can  be  effected  by 
alkali  metals.  The  reduction  of  aluminium  chlorides,  or 
rather  the  anhydrous  double  chlorides  of  sodium  and 
aluminium,  was  for  some  time  the  exclusive  method  used 
for  the  production  of  aluminium.  After  a  very  carefully 
and  long  continued  development  of  this  method,  it  has  been 
superseded,  and  we  can  confidently  assert  that  neither  the 
chloride,  the  bromide,  nor  the  iodide  will  ever  be  used  for 
the  production  of  aluminium,  for  we  can  never  expect  to 
obtain  them  cheap  enough  to  compete  with  the  present 
process,  independently  of  the  present  high  cost  of  the  sodium 
required  for  the  reduction.  It  has  appeared  for  some  time 
as  though  the  reduction  of  the  fluoride  by  sodium  offered 
commercial  advantages  ;  but  in  view  of  the  cheapness  of  the 
present  method  this  can  only  be  possible  if  the  cost  of 
sodium  could  be  very  considerably  lowered,  and  we  must 
also  take  into  consideration  that  the  reduction  of  the 
fluoride,  as  well  as  its  regeneration  by  the  action  of  the 
sodium  fluoride  on  aluminium  sulphate,  are  based  on 
reactions  which  offer  great  difficulties,  for  they  are  not 
complete.  As  to  the  chemical  reduction  of  the  sulphide,  it 
is  not  possible  to  produce  pure  metal,  as  appears  from  a 
series  of  experiments  which  the  author  has  made.  Tin  and 
iron  seem  to  be  the  only  agents  capable  of  reacting  on 
aluminium  sulphide,  but  the  product  obtained  is  of  no  value. 
An  experiment  performed  by  the  author  for  the  reduction  of 
aluminium  sulphide  by  zinc,  although  its  result  was  negative, 
is  of  some  interest.  After  having  tried  the  experiment  at 
temperatures  obtainable  in  furnaces,  he  resorted  to  electrical 
heat.     A  cylindrical  rod  of  carbon  f  in.  in  diameter  and 


1  ft.  in  length  was  hollowed  out,  filled  with  a  mixture  oi 
granulated  sulphide  and  zinc,  and  the  ends  closely  titteii 
into  large  carbon  cylinders,  3  in.  in  diameter,  which  latter 
in  their  turn  were  connected  with  the  terminals  of  a  dynamo, 
and  a  slanting  position  given  to  the  cylinder.  In  passing  a 
strong  current  of  20  h.p.,  the  rod  was  brought  to  a  dazzling 
whiteness  and  was  kept  so  for  20  minutes.  It  is  interesting 
to  note  that  the  temperature  was  so  high,  that  when,  at  the 
end  of  the  experiment,  the  carbon  was  examined,  it  was, 
found  to  be  bent  as  a  result  of  accidental  strain.  Xo- 
aluminium  had  been  produced,  but  the  larger  part  of  the 
zinc  was  found  in  the  upper  part  of  the  tube,  where  it  had 
condensed,  the  larger  carbons  acting  as  condensers.  The- 
zinc  did  not  contain  a  trace  of  aluminium,  although  the 
conditions  had  been  most  favourable.  It  appears,  then,  that 
the  aluminium  cannot  be  economically  produced  chemicallv. 
since  we  have  considered  all  methods,  and  the  electrical 
methods  only  remain. 

The  reduction  of  aluminium  compounds  by  the  electrolysis- 
of  aqueous  solution  will  never  become  an  economical 
process  for  producing  aluminium,  as  too  much  energy 
is  wasted.  This  loss  of  energy  is  due  to  two  causes :  first, 
to  the  high  voltage  required,  and  secondly,  to  the  small 
output,  which  latter,  due  to  recombination,  is  not  at  all 
proportionate  to  the  product  of  the  number  of  amperes 
by  the  time.  It  goes  without  saying  that  with  aqueous 
aluminium  salts  polarisation  is  excessive. 

Before  passing  on  to  the  discussion  of  the  electrolysis  of 
molten  aluminium  compounds,  some  general  peculiarities 
of  molten  electrolytes  observed  in  an  extended  series  of 
experiments,  are  mentioned.  The  high  temperature  at 
which  electrolysis  is  effected,  the  corrosive  character  of 
the  molten  substances,  the  different  states  of  aggregation  in 
which  the  metal  is  deposited,  require  different  technical 
appliances,  which  in  their  turn  influence  the  conditions  of 
electrolysis.  As  it  is  necessary  to  make  the  electrolysing: 
vessel  the  cathode,  and  as  the  carbon  cylinders  forming  the 
anode  have  small  surface,  it  follows  that  there  is  compara- 
tively small  current  density  at  the  negative  electrode,  which 
circumstance  has  a  marked  influence  on  the  reactions  going 
on,  especially  where  there  is  danger  of  reversed  action 
by  which  the  metal  re-enters  the  electrolyte  as  an  ion. 
It  is  worthy  of  mention  that,  in  experimenting,  the  electro- 
lysis of  molten  compounds  often  fails  for  no  other  reason 
than  that  the  density  of  the  current  has  been  too  small. 

It  is  an  experimental  fact  that  under  certain  conditions 
of  temperature,  and  when  there  is  a  large  excess  of  sodium 
fluoride,  aluminium  is  capable  of  reducing  sodium,  or, 
what  amounts  to  the  same  thing,  sodium  will  not  reduce 
aluminium  fluoride  in  the  presence  of  a  large  excess  of 
sodium  fluoride.  Xow  in  the  present  process  we  have 
actually  aluminium  in  the  presence  of  sodium  fluoride 
contained  in  the  cryolite,  and  as  a  matter  of  fact  we  final 
that  the  output  of  the  metal  is  small  if  the  relative  amount 
of  sodium  fluoride  be  large,  so  that  by  adding  aluminium, 
fluoride  to  the  cryolite  we  increase  the  output,  and  we  effect 
the  same  result  by  increasing  the  current  density,  for  it  is 
evident  that  if  more  metal  be  deposited  on  the  square  inch 
the  relative  proportion  of  sodium  fluoride  which  would  be 
involved  in  the  reaction,  is  reduced.  It  follows  then  that 
the  output  will  he  greatest  when  the  current  density  at  the 
cathode  is  great  and  when  there  is  an  excess  of  aluminium 
fluoride  over  that  contained  in  the  cryolite.  This 
observation  is  entirely  borne  out  by  actual  experiment. 

A  peculiarity  of  molten  electrolytes,  which  at  the  beginning 
of  electro-metallurgical  art  appeared  to  offer  almost  in- 
surmountable difficulty,  is  their  corrosive  action  on  the 
electrolysing  vessels.  It  is  certainly  very  striking  that,  for 
instance,  molten  common  salt  passes  easily  through  a  cast- 
iron  vessel  of  an  inch  thickness  if  the  latter  be  at  a  dark  red 
heat  The  chemical  activity  of  the  dissociated  ions  of  the 
common  salt,  which  is  enormously  increased  at  the  high 
temperature,  accounts  for  the  fact  that  no  ordinary  metallic 
vessel  can  withstand  their  aggressive  action.  This 
phenomenon  confirms  the  modern  hypothesis  of  electrolytes, 
for  although  the  iron — in  case  of  an  iron  vessel — does  not 
ultimately  combine  with  the  chlorine  ions  of  the  sodium 
chloride,  yet  the  chlorine  ions  in  contact  with  the  iron  foi 
an  instant  combine  with  it,  and  then  immediately  re-combine 
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with  tin-  strange!   sodium   ions.      This  continuous 

r.--inli ^   in  an  ontire  disintegratii I   the  iron,     It  is  well 

known  thai  it  was  onlj  ic  be  it, 

namely,  bj    Fusing  snd  keeping  in   fusion  the  electrolyte 

,  tin    heal  generated  bj    its  own  resistance  to  the 
of  the  current,   that   tin'    electrolysis  of   molten 
compounds  became  an  industrial  possibility. 

I  li  ■  electrolysis  of  molten  aluminium  compounds  we  can 
divide  into  thn-.-  ila-~.  -.  first, the  electrolysis  of  molten 
halogen    compounds;  second,  the   electrolysis   of  alumina 

.1  in  :i  molten  solvent  ;  ami  third,  the  el-jctrolysis  "I 

phide.  Little  need  be  said  about  the  electrolysis  of 
molten  halogen  compounds,  or  rather  double  compounds,  of 
Mliirainiiiin  and  an  alkali  metal,  as  there  is  no  possibility  "f 

ret  competing  with  the  method  by  which  the  alumina 
i«  directly  reduced.  This  i-  self-evident.  A-  to  the  second 
method  of  decomposing  the  oxide  dissolved  in  a  molten 
solvent,  it  is  noteworthy  thai  there  are  only  three  substances 
which  in  a  state  of  fusion  arc  capable  of  dissolving  alumina. 
These  are  borax,  cryolite,  and  lithium  oxide.  Borax  is 
unsuitable,  becanse  in  pa-sing  a  current  there  is  obtained 
in  sHoj  of  aluminium  and  boron, or  boron  alone— depending 
on  current  density.  Cryolite  is  a  solvent  used  iii  the  present 
method.  So  much  has  l>eeii  said  about  the  present  process 
that  it  will  suffice  to  say  thai  from  a  scientific  and  economic 
standpoint  it  i-  altogether  the  best  method,  and  that  the 

si  being  that  of  the  ore  ami  of  electrical  energy,  the 
development   of  the  process   will   largely   depend   on  the 

tting    of    the    ore    manufacture     and    the    saving    of 

si  energy,  which  at  present  is  about  five  times  the 
amount  theoretically  required. 

The     fact     that     molten     lithia    dissolves     alumina    was 

iliseoveiwd  by  the  author,  but  although  lithia  is  an  excellent 

conductor  in  its  molten  condition,  and  though  it-  affinity  for 

to   jndge   at   least  from  the  heat  of  formation,  and 

from  the  tact  that  lithium  reduces  silica  at  a  temperature  of 

' tigradc — neither  the  hydrate  nor  the  oxide  can  be 
reduced  by  carbon — appears  to  be  greater  than  that  of  any 
other  element,  yet  the  author  has  not  hitherto  succeeded  in 
reducing  aluminium  by  electrolysing  a  molten  bath  of  lithia 
containing  alumina  dissolved.  The  great  cost  of  lithia 
appears  at  any  rate  to  exclude  its  commercial  use  in  the 
aluminium  industry  :  nevertheless  it  would  be  interesting 
from  a  -cientific  standpoint  if  aluminium  could  be  reduced 
in  this  way. 

It  remains  to  speak  of  the  electrolysis  of  aluminium 
sulphide,  patented  by  the  author  in  Germany.  As  yet  the 
electrolysis  of  the  sulphide,  although  it  offers"  some 
advantageous  feature-,  has  not  been  able  to  show 
commercial  superiority  over  the  present  method. 

There  do  not  exist  any  other  compounds  of  aluminium 
that  can  be  reduced  electroljtieally.  And  it  appears  that 
the  development  of  the  aluminium  industry  will  depend 
rather  on  improving  the  present  method  than  on  any 
attempts  at  finding  new  processes,  for  we  have  seen  that— 
perhaps  with  the  exception  of  the  fluoride — there  are  no 
compounds  of  aluminium  exi-ting  that  offer  any  probability 
of  serving  as  a  material  for  the  industrial  production  of  the 
metal.     (See  this  Journal,  1883,  36?.") 


Separation    of  Metals  from  their    Dilute    Solutions. 
F.  Mylius  ami  0.  Fromm.     Her.  27,  ' 
under  XI.,  page  527. 


Results  of  some  Trials  made  to  Test  the  Extraction  of  Gold 

'■■nit  Cvanideof  Potassium  with   Different  Samples 

South    Australian    Gold    Chris.       G.    A.    Goyder. 

Keport   to    the   Booth  Australian   School   of   Mines'  and 

Industries  for  18'Ja,  1 — 24. 

Method  lure.  —  After  digestion   the   solution  of 

cyanide  was  displaced  by  water,  and  the  ore  washed  till 
almost  free  from  cyanide.  The  portion  collected  was 
evaporated  to  dryness  and  Boxed  with  a  little  litharge,  and 
ting  lead  button  cupelled,  the  gold  and  silver  being 
parted,  and  weighed. 


.  of  Soils  of  <  'opper  an, I  Iron. — Such    tailing-,  a- 
well  a-  ilie  one  from  which  the]    irere   derived,  involve  a 
considerable    lose  of  cyaoide,   winch  combines  and  (■ 
double  -all-  will,  the  basic  -alt-  of  iron  and  copper  present, 
and  thus  prevents  it  from  dissolving  (hi 

I    '  Washing  with    11'"'"  racting. — 

Xer.rh  double  the  Weigh)  of   the  tailings  in  water   WSJ 
fbrthewasl  solution.     Even  then 

all  the  soluble  sails  of  iron  were  not  washed  out.  Tho 
a  stronger  solution  of  cyanide  was  used,  the  oxtractioi 
19  per  cent,  i-  very  low. 

Beneficial  Effect  of  Circulating  Solution. — Continuous 

circulation  of  tin    cyanide  solution  was  found  very  b 
ficial,  quite  apart  from    time   or   extra   time  ol   contact.      A 
continuous    circulator    was    devised    by    the    author  for  the 
laboratory,  and  is  figured  and  described. 

Sapid  Extraction  of  some  Ores. —  Some,  such  as  the 
Mount  Torrcns  Central  ores,  though  simply  crushed  and 
containing    all    the    coarse   gold    and    concentrates, 

extracted  to  the  extent  of  85  per  cent,  of  gold  ill  only  four 
hours,  the  cyanide  liquor  circulated  amounting  in  weight  to 
27  per  cent,  of  that  of  the  ore  treated. 

Effect  of  Uneven  Packing  of  Wit  Ore. — Greal  stress  i- 
laid  on  the  necessity  for  placing  the  ore  evenly  and  so  as  to- 
avoid  channels  in  the  percolators  or  leaching  vat-. 

Effect  of  Coarse  Gold. — Coarse  gold  is  as  a  rule  only 
dissolved  by  cyanide  after  long  circulation. 

Observations  of  Hate  of  Solution  of  the  Gold. — A  speck 
of  gold  only  just  visible  to  the  naked  eye  in  a  good  light 
was  picked  out  of  a  sample.  It  measured  0-004  of  an  inch 
in  its  smallest  breadth  ;  taking  the  thickness  at  (i-  001  of  an 
inch,  it  would  be  2oO  times  as  thick  as  gold  leaf,  and  would 
take  3j  days  (83  hours)  to  dissolve  in  dilute  cyanidi 
potassium  under  favourable  circumstances.  This  shows 
that  coarse  gold  should  be  removed  from  the  ore  before 
subjected  to  the  cyanide  process,  since  only  the  finest  gold 
is  dissolved. 

Long  Circulation. — One  lot  was  circulated  for  a  week, 
and  91  per  cent,  of  gold  was  extracted. 

Washing  On'  Cyanide  Solution. — A  sample  was  saturated 
with  27  per  cent,  of  its  weight  of  1  per  cent,  cyanide  and 
allowed  to  stand  17  hours.     Results  of  percolation  were  : — 

First  solution  and  first  volume  of  wash  yielded  6  dwt.  8  grs. 
of  gold  per  ton. 

Second  volume  of  wash  water  yielded  4  grs.  of  gold  per 
ton. 

Third  volume  of  wash  water  yielded  igr.  of  gold  per  ton. 

It  is  thus  evident  that  the  cyanide  soiution  of  gold  is 
quickly  and  thoroughly  washed  out  of  the  ore  by  water.  It 
is  also  found  that  in  the  case  of  ores  not  being  packed 
evenly  the  washings  must  be  prolonged  in  order  to  extract 
all  the  gold. 

Twenty-four  samples  of  South  Australian  ores  were  tried, 
and  it  was  found  that  all  except  the  "  Eureka,"  could  be 
advantageously  treated  by  the  JlacArthur-Forrest  process 
after  having  been  passed  through  a  battery  fitted  with  the 
ordinary  appliances  for  saving  gold. 

In  working  the  cyanide  process  the  following  points  are 
recommended  for  attention  : — 

1.  The  ores  should  be  crushed  so  as  to  produce  a  mini- 
mum of  slimes. 

2.  The  ores  should  be  packed  evenly  in  the  vats,  and 
lightly. 

3.  The  solutions  should  be  allowed  to  percolate  continu- 
ously, as  the  gold  is  dissolved  much  more  rapidly  when  the 
solution  is  moving  than  when  at  re-t.  s 

4.  Solutions  containing  about  £  per  cent,  of  potassium 
cyanide  are  strong  enough  for  most  ores. 

5.  Ores  containing  copper  or  other  metal  forming  double 
cyanides,  require  a  stronger  solution  or  a  greater  volume  of 
the  weak  solution. 

6.  Ores  containing  double  salts,  which  form  double 
cvanides  with  KCy,  should  be  treated  with  water  to  dissolve 
out  the  soluble  salts,  before  cyanide  treatment.  If  not,  loss, 
of  cvanide  results. — \Y.  S. 
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The  Separation  »/'  Blende  from  Pyrites.  \V.  P.  Blake. 
Trans,  of  the  Amer.  Inst,  of  Mining  Eng.,  Aug.  1893 ; 
and  Proc  Inst.  Civil  Eng.  115  [-'].  61—  63. 
I.\  south-west  Wisconsin  large  deposits  of  zinc  ore  occur 
in  the  form  of  sheets  of  blende  and  pyrites  (marcasite), 
sometimes  well  separated,  but  often  as  a  close  mixture, 
which  cannot  be  brought  up  to  the  proper  standard  for 
reduction  by  mechanical  methods  alone,  the  specific  gravity 
of  the  two  minerals  being  so  nearly  the  same  that  a 
marketable  concentrate  cannot  be  obtained  by  jigging. 
Experiments  in  this  direction  were  made  by  the  Wiscons  a 
Lead  and  Zinc  Company,  who  erected  two  mills  and  tamed 
out  hundreds  of  tons  of  concentrates  of  different  sizes, 
which  were  unsaleable  owing  to  the  high  percentage  of 
pyrites  retained.  Galena  could  be  easily  separate!  from 
each  mixed  ore,  but  blende  and  pyrites  were  inseparable, 
iind  neither  was  obtained  in  a  marketable  form,  as  the 
smelters  of  zinc  ores  in  the  Mississippi  valley  will  not  take 
tthose  containing  more  than  7  per  cent,  of  iron.  The 
method  devised  by  the  author  is  similar  to  that  adopted  in 
I'm  dressing,  the  metallic  minerals  being  first  separated 
from  the  bulk  of  the  earthy  waste  as  a  mixed  concentrate, 
which  is  subjected  to  an  oxidising  heat  in  a  Brunton 
calciner,  in  which  the  revolving  bed,  instead  of  being  a 
■smooth  cone,  is  stepped,  forming  a  series  of  annular  shelves 
18  ins.  broad,  with  a  maximum  diameter  of  16  ft.  at  the 
bottom.  The  ore  is  fed  through  a  funnel  in  the  apex  of 
<he  roof,  and  is  discharged  at  the  circumference  of  the 
bottom  shelf.  This  treatment  entirely  or  partially  decom- 
poses the  pyrites,  while  blende  and  galena  are  scarcely,  if 
At  all,  changed,  the  former  mineral  scarcely  losing  its 
brilliant  lustre,  whilst  the  latter  is  hardly  tarnished. 
Beyond  a  slight  breaking  up  of  the  fragments  of  blende  by 
decrepitation,  there  is  no  change  of  form  in  the  concentrate 
-except  as  to  the  pyrites,  which  suffers  a  change  of  bulk 
with  the  loss  of  its  sulphur.  The  pieces  of  marcasite  swell, 
-expand,  crack,  and  exfoliate,  becoming  more  bulky  than 
before  roasting  ;  and  the  blende  fragments,  being  reduced 
in  size  by  decrepitation,  a  condition  favourable  to  separation 
by  jigging  is  obtained.  The  products  of  the  latter  operation 
are  clean  blende,  or  "dressed  jack,"  and  tailings,  con- 
sisting chiefly  of  red  oxide  of  iron,  which  serve  as  the 
basis  of  an  excellent  metallic  paint,  their  value  being 
-enhanced  by  containing  a  small  proportion  of  oxide  of 
zinc.  Any  lead  ore  present  is  removed  in  the  first  com- 
partment of  the  jigging  machine,  the  furnace  operation 
having  split  off  the  blende,  leaving  the  galena  free.  This 
is  another  important  advantage,  as  blende  containing  more 
than  2  per  cent,  of  lead  is  unfit  for  the  production  of  the 
best  spelter.  From  a  first  raw  concentrate,  containing 
blende,  25  per  cent. ;  pyrites,  25  per  cent. ;  and  galena,  5 
to  10  per  cent. ;  and  the  remainder  dolomite  and  flint,  after 
roasting  and  second  jigging,  marketable  blende  is  obtained 
of  a  very  good  quality,  assaying  in  the  best  samples  over 
'62  per  cent,  of  zinc,  less  than  3  per  cent,  of  iron,  and  1  per 
.cent.,  or  in  some  cases  below  i  per  cent.,  of  lead. 

Complete  and  even  roasting  is  essential  for  the  success 
-of  the  process,  as  every  particle  of  bisulphide  of  iron  must 
be  decomposed.  Even  a  remnant  or  kernel  of  unchanged 
pyrites  will  cause  the  fragment  to  remain  with  the  blende. 
The  outer  oxidised  coating  may  be  broken  off  and  pass  into 
the  tailings,  but  the  unchanged  part  will  not  go  over,  and 
such  imperfectly  roasted  ore  will  have  to  go  back  to  the 
furnace.  It  has  been  found  that  by  proper  manipulation 
the  pyrites,  when  reduced  to  the  magnetic  form  by  the 
removal  of  the  second  atom  of  sulphur,  may  be  left  in  a 
condition  to  be  attracted  and  removed  by  the  magnet. 
.Experiments  have  been  made  upon  this  subject  by  Mi  J. 
W.  Meier,  who  finds  that  mixed  ores,  with  33  to  36  per 
cent,  of  zinc  and  above  10  per  cent,  of  iron,  may,  by 
roasting  in  a  muil'.e  and  magnetic  separation,  be  easily 
converted  into  corcentrates  with  50  to  54  per  cent,  of  zinc 
and  only  about  4  per  cent,  of  iron.  The  chief  difficulty  is 
the  conversion  of  the  whole  of  the  pyrites  to  the  magnetic 
state,  as  fragments  fully  converted  into  ferric  oxide  cannot 
be  removed  by  the  magnet,  and  a  partial  reductiou  of  these 
from  ferric  to  magnetic  oxide  by  the  action  of  solid  or 
gaseous  carbon  seems  to  be  necessary  after  roasting.  This 
method  i  My  be  a;. plied    with   advantage  to  the 


ferruginous  calamines  of  Wisconsin,  it  having  been  proved 
to  be  perfectly  successful  with  similar  ores  at  Monteponi, 
in  Sardinia. 


Sulphur  in   Cast  Iron.     W.  J.  Keep.     Trans.  Amer.  Inst. 

of  Mining  Eng.,   Aug,  1893  ;  and   Proc.  Inst.  Civil  Eng. 

115  [2],  69— 70. 
The  conclusion  finally  reached  is  that  tbo  proportion  of 
sulphur  retained  by  grey  cast  iron  caunot  materially  injure 
the  iron  except  by  increase  in  shrinkage,  which  in  the 
extreme  ends  seems  to  be  from  0-168  to  0- 194  in.  per  ft. 
The  general  testimony  is  that  most  of  the  sulphur  present 
in  pig  iron  is  lost  in  re-melting,  and  that  it  is  impossible 
that  it  can  be  re-absorbed  to  any  damaging  extent  from  the 
fuel.  The  influence  of  sulphur  is  diminished  by  increase 
of  carbon  or  silicon.  In  wrought  iron,  which  is  practically 
free  from  these  elements,  a  small  amount  of  sulphur  is  said 
to  do  great  harm,  and  such  iron  will  take  up  sulphur  in 
considerable  quantity.  In  steel  containing  less  than  1  per 
cent,  of  carbon  and  practically  no  silicon,  a  few  hundredths 
per  cent,  of  sulphur  cause  decided  injury.  When  carbon 
increases  to  saturation  as  in  white  cast  iron,  not  more  than 
0'50  per  cent,  of  sulphur  can  be  retained,  and  as  silicon 
increases,  producing  graphitic  carbon,  it  is  still  more 
difficult  to  find  sulphur  in  the  metal,  as  it  will  not  absorb 
it  from  the  outside. 

The  influence  of  sulphur  on  all  cast  iron  is  to  drive  out 
carbon  and  silicon,  to  increase  shrinkage,  and  in  general  to 
reduce  strength,  but  in  practice  sulphur  will  not  enter  the 
iron  in  the  foundry  to  a  sufficient  extent  to  realise  these 
defects.  When,  as  happens  sometimes,  iron  which  was 
grey  when  put  into  the  cupola  comes  out  white  with 
increased  shrinkage  and  chill,  aud  often  with  decreased 
strength,  the  change  is  due  to  loss  of  silicon,  and  can  be 
remedied  by  re-melting  with  an  appropriate  addition  of 
ferro-silicon  or  other  highly -silicised  metal. 

That  highly  sulphurised  iron  caunot  be  produced  in 
practice  is  evident  from  the  fact  that  ores  are  used  (in 
America)  containing  over  3  per  cent,  of  sulphur  with  fuel 
containing  nearly  1  percent,  of  the  same  element;  but  all 
smelters  are  agreed  that  not  more  than  0  75  per  cent,  of 
sulphur  can  be  fouud  in  white  iron,  0-25  per  cent,  in 
mottled,  and  not  more  than  a  few  hundredths  in  grey 
foundry  iron.  The  experiments  show  th'it  050  per  cent, 
of  sulphur  will  not  exert  any  appreciable  deleterious 
influence,  and  even  that  may  be  at  once  corrected  by  a 
slight  increase  in  silicon. 

Kemembering  that  the  only  noticeable  effects  would  be 
to  slightly  increase  the  shrinkage,  the  above  conclusion 
seems  to  be  proved  by  the  fact  that,  in  a  foundry  working 
with  a  substantially  uniform  mixture,  returning  from  25  to 
40  per  cent,  of  its  metal  to  the  cupola  to  be  re-melted  over 
and  over  again  each  day,  the  castings  will  almost  invariably 
have  a  less  shrinkage  than  the  average  of  the  pig  iron  used, 
and  yet  they  will  probably  contain  more  sulphur  and  less 
silicon  than  the  pig  iron  originally  did. 


Experiments  on  the  Behaviour  of  Phosphoric  Acid   in   the 

Blast-Fumace,  and  the  Influence  of  Phosphorus  on  the 

Composition  of  Pig  Iron.  '  X.  Kjellberg.     Jernkontorets 

Annaler,  1892,  180  ;  and  Proc.   Inst.  Civil  Eng.  115  [2], 

71  —  72. 

r.NTiL  recently  it   has  been  generally   supposed  that    the 

whole  of  the  phosphorus  present   in  a  blast-furnace  charge 

passed  into  the  iron,  and  that  no  appreciable  quantity  was 

to  be  found   in  the  slag.     There  must,  however,  be  a  point 

at  which   the  iron  becomes  saturated,  and  the  phosphorus 

must  then  combine  with  the   slag.     With  basic  slags,  and 

at  low  temperatures,  much  of  the  phosphoric  acid  passes 

into  the  slag  ;  but  it   is    not   easy  to  determine   in  advance 

how  much  of  this  impurity  will  be  ultimately  found  in  the 

slag,  and  how  much  in  the  iron. 

In  Sweden  there  are  large  deposits  of  iron  ore  rich  in 
phosphoric  acid,  especially  at  Grangesberg  and  Gellivara, 
and  the  author's  experiments  were  undertaken  with  the 
view  of  finding  the  best  method  of  utilising  these  ores. 
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three  main  causes  which  determine  >'■ 
on  hi'  phosphorus  in  slag  or  metal  he  amount 

of  phosphorus  in  the  charge,  tho  temperature  in  the  blast 
citj    ..r  aciditj    of  the  charge.     I  I* 
-intents   were   made   in   ■   -mall   blast     rnrnace   with 
.   tons  of  ore  in  i  ach  case.    The  ores  wen 
ition,  and  their  percei  : 
varied   from  i'--  to  3  6.     I 

i-,.-  and  acid  slags,  and  tho  differ 

determined  in  each 

i      author  deduces  the  follow  ing  conclusions  ■■— 

When  the  phoepborns  in  the  ore  does  not  exceed 

ent,  neither  the  low  temperature    in  the    blnst- 

or  the  higher  or  lower  proportion  of  silica  in  the 

iblc  influence  on  the  reduction  of  the 

ter  part  of  the  ph  isphorus  of  the 

i,  so  that  ultimately  90  to  95  per 

iml  in  the  pig  iron   and   5  to  10  per  cent,   ill  tlu 

When  there  is  more  than  1 J  per  cent,  of  phosphorn- 
in  the  ore  there  appears  to  be  a  more  definite  division  of 
the  phosphorus  between  slag  and  iron.     Up  toa  percentage 

of   th«    phosphorus  unites 

but  with  a  basic  charge  from   40  to  SO  per 

be  driven  into  the  slag.     With  a  high   tempe- 

ire  and   acid  slag,  about  95  per  cent,  of  the  phosphorus 

ought  into  combination  with  the  iron. 

rhere  appears  to  be  no  volatilisation  of  phosphorus 

in  the   blast-furnace  in   the  ease  of  ores  containing   tip  to 

It..'  carbon  in  pig  iron  diminishes  as  thephosph s 

1  \  «  hen  the  latter  is  above  3  per  cent. 
1  lie     proportion    of    silicon   also   decreases    as   the 
horns  ri-c-,  and  a  pig  iron  containing  4   per  cent,  of 
ihorus    may    not     contain    more    silicon    than    steel. 
The  specimens  of  iron  containing  most  phosphorus  w<  re  - 
brittle  that  tlie  ingots  could  be  broken  by  a  light  blow  from 
a  hammer. 


ntaining  50  pi  r  oi  nt.  n,  the 

from  the  blast-furnace  will  contain  about  double 
phosphorus  i  listing  in  thi  ire  When 
i r. .ii  in  iln  about  60,  i< 

i        Me  to  produce  an  iron  with  a  smaller  proportion  of 
phosphorus   « hen   the   I  Per 

foundry    pig   iron,   with   an   amount    of    phosphorus    no) 
it.,  60  per  cent,  ores  chosen 

with   not   more  than  0*6  For  pig 

iron  to  be  treated  bj  the  Thomas 
taining  at   leosl  2  per  cent..  is,  thi  pi 

of  that  impurity  in  the  ore  Bhould  i  than  1  -6. 


Thi  .1  '  hi  :■/  Concentrated  Acids  <*•<  Certain  Metals 
when  in  contact  with  each  other.  George  .'  Burch  and 
J.  W    Di  dgson.     Proc.  Chi  m.  S  1  [137     s-_s7. 

I\     1790,    James    Keir     (Phil.     Trans.     179u,     p.     367) 
that  a  mi  strong  nitric  and  sulphuric 

acids   could  be   used   for   stripping   the   silver  from   old 

plated  copper  g is.     The  authors  Ime  investigated  the 

chemical  and  electrical  phenomena  of  this  and  -  otliei 
reactions  of  the  same  type,  and  now  present  a  preliminary 
account  of  their  work. 

i'.i  ■periments  with  a  Silver-Copper  Couple,  —  A  sheet  ol 
"pure"  silver  was  cut  into  Strips,  which  were  scraped 
!.  bent  into  a  U-shape,  and  weighed.  To  each  was 
fitted  a  similar  strip  of  copper,  care!  iHj  cleaned  and 
weighed,  the  whole  forming  an  elliptical  ring,  held  together 
]>\  the  elasticity  of  the  metal-.  A  number  of  test-tub 
arranged  in  a  water-hath  contained  the  mixed 
diluted  with  various  proportions  of  water.  Each  ring 
remained  under  the  surface  for  47  minutes,  and  was  then 
rapidly  removed,  wipe. I.  washed,  and  weighed.  The  liquid 
was  not  stirred  during  tho  experiment. 


r-Copper  Coi  in:,  in  a  Mixture  of  1   part   Nitric  Acid  of  rel.  dens.  1'436  with  5  parts  ]!_,St4,  of  rel.  dens.  1S4 
with  various  PROPORTIONS  of  Water  ranging  from  1  to  10  molecules   per  molecule  of  USD..     Temperature  20^  C. 
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T 

0-7290 
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0*1626 
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0O38O2 
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11S51 

10 

0-0300 

O-de- 

005895 
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In  the    str  lutions,   a    yellowish-white    powder 

separates   from   the   silver,   and   a   clear,   heavy    liquid  of 

tefracting  power  streams  from  it.     Little  or  no  gas  is 

l>uruig   a   few    seconds   after   immersion   the   copper  is 

I   with   a   white    froth.     This  clears  away,   and  the 

remains  bright.     Probably,  nearly   all  the   loss   of 

occurs    at     this     stage.        When    the    dilution    is 

H;S04,  nitrous  fumes   first    begin 

to  appear.     It  will  be  observed  that  the  amount  of  silver 

with  5HjO,  after  which  it  increases  again, 

and   that    the   copper,   which   is    practically  untouched  at 

811)0,  is  now  rapidly  attacked.      At  temperatures  above 

50'  C  ,  the  results  are  somew  hat  different 


esium-Silver    Couple. — In  a    mixture  of    10  parts 
sulphuric  acid  of  rel.   dens.    1*84   with  1    part  nitric  acid 
of  sp.    gr.    1436,   the    magnesium    retained    iis    brilliant 
appearance    during    an    hour    and    20    minutes,    while    the 
silver    dissolved     steadily.       No    gas    was     evolved.       The 
magnesium   lost  0-0015  grm.,  and    the  -ilver  lost  01 167 
grm  .  the  ratio  of  the  loss  per  unit  area  being — 
Mg        61*5  :  1. 
Electrical    Phenomena. — The   influence  of  each   metal 
on   the   rate   of   solution    of   the   other    is    in    most    ( 
strongly    marked.       With    the    copper-silver    couple    the 
resistance  increases  rapidly  on   short  circuit,  apparently  at 
the  surface  of  the  copper.     The   quantity  of  current  is   not 
proportional  to  the  weight  of  silver  dissolved. 
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J  Sulphuric  Acid  (rel.  dens.  l'8I).— & 

alone        -      --   rapid  by  strong  sulphuric  acid 

•L.ui   by   water.     The   action  was  moderate  but 

steady.     Bubbles  of  gas  were  freelj   given  off,  and  very 

•    evolved.      The    sodium    was    completely 

bout   20   minutes,   a    small    quantity   of  a 

whitish  substance  being   Formed   near  it  towards  the  end  of 

the  pi 

The  contact  of  another  metal  with  sodium  exerts  an 
influence  on  the  rate  and  mauner  of  its  solution  in  strong 
sulphuric  acid.  la  most  cases  the.  action  of  the  solvent  i- 
much  retarded.  The  gas  evolved  comes  from  the  entire 
surface  of  the  platinum,  carbon,  or  iron,  when  these 
substances  are  employed,  and  is  given  off  freely  from  first 
to  hist.  No  bubbles  appear  on  the  sodium,  which  is  clean 
and  bright  The  iron-sodium  couple  lasted  40  minutes, 
the  platinum-sodium  about  two  hours,  and  the  carbon- 
sodium  was  still  acting  slowly  after  eight  hours.  In  this 
ne  from  the  sodium,  and  none  from  the  carbon 
for  the  first  10  minutes  after  the  initial  effervescence  was 
over.  Then  the  sodium  became  quiescent,  and  bubbles 
rose  from  the  carbon.  Sulphur  was  separated  after  a 
while. 

With  lea  1  and  tin  the  action  was  similar,  hut  much 
slower.  The  sodium  was  not  SO  clean  and  the  liquor 
became  very  turbid. 

The  tin  acquired  a  brownish-yellow  coating  and  the  lead 
assumed  a  grey  colour.  It  was  several  days  before  the 
sodium  disappeared. 

Zinc  exerts  comparatively  little  restraining  action,  but 
makes  a  very  turbid  solution. 

An  aluminium-sodium  couple,  weighted  with  a  glass  rod 
to  sisk  it,  evolved  torrents  of  gas,  and  after  about  five 
seconds  the  sodium  caught  fire. 

A  magnesium-sodium  couple  similarly  weighted  gave  a 
flash  "t  light  as  it  touched  the  liquid.  Then,  for  about 
three  seconds,  there  was  a  copious  evolution  of  ga^,  and 
the  sodium  burst  into  flame  while  completely  submerged. 

With  the  cadmium  -  sodium  couple  the  action  was 
extremely  slow.  Fewer  bubbles  came  from  the  sodium 
than  from  the  cadmium,  which  became  covered  with  a 
brown  film.     The  liquor  was  turbid. 

Coming  now  to  those  metals  which  produce  a  markedly 
different  effect. 

Nickel  scarcely  evolves  any  gas,  but  is  soon  coated  neat 
the  sodium  with  a  brownish  film,  while  a  few  bubbles  rise 
from  the  sodium.  Antimony  exerts  the  most  powerful 
restraining  influence  of  any  substance  yet  tried.  The 
initial  action  is  very  small.  Bismuth  behaves  in  much  the 
same  way.  Both  these  metals  become  coated  with  a  film 
near  the  sodium.  Very  little  gas  is  evolved,  and  what 
there  is  comes  from  the  sodium,  which  remains  for  days 
undissolved. 

Silver  in  contact  with  sodium  turns  dark.  Very  few 
bubbles  appear  on  either  metal,  but  the  sodium,  which  is 
■quite  clean,  is  visibly  smaller  after  two  hours. 

Thus  a  magnesium-silver  couple  is  almost  inert  in  the 
acid,  and  a  sodium-silver  couple  acts  very  slowly,  but  a 
magnesium  -  sodium  couple  bursts  into  flame,  whereas 
either  nieta!  separately  would  be  a  long  time  in  dissolving. 

Copper  evolves  no  gas,  but  becomes  coated  with  the 
gas  given  off  from  the  sodium,  an  1  presents  a  reddish 
fawn-coloured  film.  The  sodium  is  brilliantly  clean,  and 
during  the  first  stage  of  the  reaction  evolves  gas  slowly. 


The  Oxidation   of  the  Alkali  Metals.     Wilmot  Holt  and 
W.  Edgar  Sims.     Proc.  Chem.  Soc.  1894  [137],  95. 

PoTASSIt'H  and  sodium  (and  probably  lithium)  are  not 
attacked  by  perfectly  dry  oxygen,  and  may  be  distilled  in 
it,  without  undergoing  oxidation. 


PATENTS. 
Improvements  hi    Extracting   Gold  and  Silver  from  Ores 
and    the   like.     J.    S.  Mac-Arthur,   C.   J.   Ellis',   an.!    the 
Cassel    Gold     Extracting     Company,    Limited,    all    of 
Glasgow.     Eng.  Pat.  .5218,  March  lo",  1893. 

[\  the  MaeArthur-Forrest  process  as  heretofore  used  there 
is  formed  a  sulphide  soluble  in  the  cyanide  which  retards 
and  objectionably  affects  the  action  of  the  cyanide  on  the 
precious  metals.  This  sulphide  is  now  rendered  inert  by 
adding  to  the  solution  or  to  the  ore,  or  to  the  mixture  of 
ore  and  solution,  a  salt  or  compound  of  a  metal  which  can 
form  a  sulphide  practically  insoluble  in  the  cyanide.  The 
following  salts  may  be  used,  preferably  in  the  order  named, 
viz.,  salts  or  compounds  of  lead,  such  as  plumbates  ;  carbon- 
ate, acetate,  or  sulphate  of  lead ;  salts  or  compounds  of  other 
metals,  such  as  sulphate  or  chloride  of  manganese  ;  zineates  ; 
oxide  or  chloride  of  mercury;  and  ferric  hydrate  or  oxide. 
The  proportion  to  be  used  in  any  case  will  depend  on  the 
proportion  of  soluble  sulphide  present,  which  is  ascertained 
by  a  practical  test  on  the  laboratory  scale. — A.  W. 


Improvements  relating  to  the  Pickling  of  Metals  and  Alloys 
tn  remove  O.iide  and  other  Impurities  from  the  Surface 
thereof.  A.  J.  Smith,  Kingston-on-Thames.  Eng.  Pat. 
6137,  March  22,  1893. 

Instead  of  cleaning  the  surfaee  of  metals  by  the  ordinary 
method  of  dipping  in  acids,  the  author  uses  the  articles  to 
be  cleaned  as  the  positive  pole  of  a  battery,  the  negative 
pole  being  either  carbon  or  wire  gauze  electro-plated  with 
silver  and  preferably  covered  with  amorphous  platinum 
black.  The  bath  consists  of  dilute  sulphuric  acid  with 
sometimes  a  depolariser  such  as  a  nitrate  or  chromic  acid. 
By  this  means  it  is  stated  that  the  plates  are  better  cleaned, 
with  little,  if  any,  "pitting"  of  the  metal,  and  also  that 
the  offensive  odours  usually  evolved  are  prevented  when 
chromic  acid  is  used.  The  electric  current  produced  by 
this  means  is  utilised  by  being  passed  into  storage  batteries 
for  lighting  purposes. — A.  W. 


Improved  Alloys  for  L'se  in  the  Manufacture  of  Wire. 
A.  Macdougall,  Glasgow.     Eng.  Pat.  7301,  April  10,  1893. 

Thk  alloy  consists  of  nickel,  2  to  3  parts  by  weight,  zinc 
10  to  14,  and  copper  83  to  88.  The  copper  and  nickel  are 
melted  together  and  the  zinc  afterwards  added.  The  alloy 
is  manufactured  into  wire  in  the  usual  manner  ;  and  the 
object  of  the  above  composition  is  to  diminish  the  liability 
to  corrode  in  making  endless  wires  for  paper-making 
machines  and  other  purposes. — A.  W. 


Improvements  in  the  Manufacture  of  Steel,  and  in  the 
Refininq  of  Fluid  Iron.  B.  H.  Thwaite,  London.  Fug. 
Pat.  84 56,  April  27,  1893. 

The  ladle  and  a  small  converter  are  fixed  at  the  ends  of  a 
bell  crank  lever  with  the  open  ends  at  light  angles  to  one 
another,  so  that  the  swinging  of  the  lever  through  a  quarter 
of  a  circle  backwards  and  forwards  will  alternately  bring 
the  mouth  of  one  above  the  other.  The  whole  is  mounted 
on  a  carriage,  a  quantity  of  metal  from  the  cupola  is  run 
into  the  ladle,  the  crank  lever  is  turned,  and  the  metal 
poured  into  the  converter ;  herein  it  is  blown  with  air  or 
oxygen,  and  the  ferro-manganese  added  if  necessary.  When 
the  metal  is  ready  the  crank  lever  is  turned  back  again  and 
the  metal  poured  once  more  into  the  ladle,  which  is  then 
taken  to  the  mould.  The  apparatus  is  more  particularly 
applicable  to  and  useful  in  the  rapid  treatment  of  com- 
paratively small  quantities  of  metal. — A.  W. 
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improvements  in  Iki   Treatment  of  Zinc   Plotea  '■■  b»  used 

Forrest,  Nen 
nod  !•'.  I.  H  London.    Bug.  P«L8800, 

Maj 

lined  commercially, 

-,,1  through  highly-polished  oold  roller-  to  remove 

marks.     Tney  :ir.-  then  placed  in  dilute  nitric 

pari  acid  to  100  part*  water).    This  brings  to  the 

blackish  mass  containing  impurities, 

amdiing  with  water  and  scouring  with 

powder.     This  i>  repeated  until  the  nitric  acid  and 

u  j   appreciable  amount  of  the 

Such  treatment  renders  the  plates  absorp- 

.1   removes  nil   matters  deleterious  to  lithography. 

:>  dried  ami  subjected  to  the  sandblast  process 

.  grained  surface.     When  this  has  been  done 

1  in  a  bath  composed  of  4  parts  of  niti 

l   part  «-f  phosphoric  acid,  and  500  part-  of  water,  after 

which  they  are  washed  with  witter.     A  second  and  sotne- 

times  third  treatment  with  Ihis  solution  and  washing  with 

sorted   to.     In   Bome  cases,  when   fine-grained 

•quired,  a  hath  containing   1    part   of  sulphuric 

of  water  is  used  instead  of  the  mixture  of 

nitric  acid,  phosphoric  acid,  and  water,  as  the  former  in   no 

terferes   with   the   grain.     Finally,   the   plates    are 

.rashed  with   a  weak    solution  of   alum    ()  part  of  alum   to 

SO  part-  ot   water),  after  which  they  are  dried   and  are  then 

••■r   use.     The   plates    produced   by   this   process  are 

ive  and  sensitive  to  grease,  and  of  a  similar  nature 

to  lithograpl  Moreover,  they  retain  their  light 

colour  after  being  submitted  to  the  aforesaid  haths. — A.  \V. 


improvements   in    Treating    Malleable  or   Wrought  Iron. 
,1.  11.  I. add,  London.     Eng.  Pat.  9406,  May  10,  1893. 

"  Ckystaij  bed  wrought-iron  "  is  changed  to  a  fibrous  con- 
dition by  subjecting  it  to  the  action  of  a  gaseous  composition 
consisting  of   air.  hydrocarbon  vapour,  and  water  vapour  in 

mhustion.  The  mixture  should  contain  3 •  3 1» 5 
grains  of  water  vapour  and  45  grains  of  hydrocarbon  vapour 

the  cubic  foot.  By  subjecting  the  iron  to  this 
mixture  during  combustion,  it  is  said  to  become  carburised 
before  it  reaches  its  welding  point,  the  amount  of  carburisa- 
tion  depending  upon  the  length  of  treatment. — A.  W. 


and  Apparatus  for  Extracting  Gold  and  Silver 
from  i  by  thr  combined  Action  of  Amalgamation 

and  I  'entrifvgal  Fora  .     A.  Trug,  Verespatak,  Hungary. 
Bng.  Pat.  25,071,  December  30,  1893. 

1'iiK  apparatus  consists  of  an  inverted  cone-shaped  vessel 
open  at  the  top  and  fixed  to  a  vertical  shaft  rotated  by  a 
Within  the  vessel  is  a  distributing  disc  fixed  to  the 
-haft  and  provided  with  radial  ribs  and  a  circular  rim.  The 
ore-sludge  is  distributed  by  tin-  and  thrown  with  an  upward 
velocity  on   to  the  inner  surface  of  the  cone-shaped  vessel. 

irface  has  annular   ribs  formed  on  it,  which  prevent 

the  mercury  falling  down  to  the  bottom  of  the  vessel.     I5y 

the  rotation  of  the  vessel  the  ore  is  carried   upwards  over 

the  top  of  the  vessel,  whence  it  is  thrown  off 

annular  trough.     The  mercury  containing  the  cold 

.  d  down  into  the  bottom  of  the  vessel  and  through 
perforated  p  tricity  may  be  used  to  maintain  the 

meteor)  surface  active,  and  this  is  doue  by  connecting  the 
tubes  feeding  the  distributing  disc  with  the  positive  pole  of 
a  current  generator,  the  negative  pole  being  connected  with 
the  surface  carrying  the  mercury.— A.  W. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

'I'ln  s.  pai  ation  '■/'  Mi  lals  from  their  Dilute  Solut 

P.  Myliusand  0.  I> m.     Bar.  27,  1894,  630     ■ 

Tin.    authors    have    made    elaborate    researches    on    the 
phenomena  occurring  in  the  precipitation  ol  one  mets 
another  in  dilute  solution,  and  in  the  i  I  I  solutions 

milni  tenuity.     Their  conclusions  are  summarised  ui 

the  fol  Is  :  — 

I.— Precipitation  of  ont  Metal  by  another. 

(1.")    Metal-  arc   capable  of   union  with   each  other  at    the 

ordinary  t<  m]   rature,  al  at  ol  d<  position. 

(2.)    Uloys  are  formed  by  the  action  of  a  metal   upon 
the  dilute  solution   of  one  electro-negative  to  it.  and  I 
formation  can  only  be  explained  on  electrolytic  grounds. 

(3.)   The  composition  of  the   alloy  corresponds  with  the 
solvent    capacity  of   the  negative   for  the   positive   m 
under  the  conditions  of  the  experiment. 

(4.)  The  resulting  alloys  are  generally  porous   and   may 
be  either  black  and  apparently  amorphous,  or  crystal! 
in  the  latter  case  their  composition  usually  corresponds  with 
some  simjde  atomic  relationship. 

(a.)  Cu«(  Id,  Viii'.l  ,  CujSn,  and  an  alloy  of  platinum  and 
lead  can  be  obtained  crystallise. 1  in  the  wet  way. 

(tj.l     Alloys    obtained  in    this    manner    are    in     no    way 
different  from  other  substances  insoluble  in  water  in  res] 
of  their  mode  of  formation  and  decomposition. 

(7.)  The  alloys  are  decomposed  and  new  alloys  are 
formed  by  treatment  with  solutions  of  their  negative  metal-. 

(8.)  The  alloys  are  decomposed  by  acids  with  the  evolu- 
tion of  hydrogen  and  separation  of  their  negative  constituent, 
behaving  in  this  reaction  like  couples  of  low  E.M.F.  :  the 
decomposition  is  generally  incomplete. 

(9.)  The  action  of  oxidising  agents  is  usually  confined  at 
first  to  the  positive  constituent  of  the  alloy,  sharp  separations 
being  sometimes  obtained  in  this  manner. 

II. — Precipitation  by  an  Electric  Current. 

(1.)  The  heavy  metals  may  be  separated  more  or  less 
easily  from  their  dilute  solutions  in  the  form  of  black, 
porous,  apparently  amorphous  precipitates. 

(2.)  Silver  and  copper  precipitated  in  this  manner  may 
occlude  hydrogen  during  the  passage  of  the  current,  but  the 
greater  patt  of  the  gas  escapes  on  opening  the  circuit. 

(3.)  .Silver  and  copper  precipitates  exhibit  spontaneous 
change  into  the  crystalline  state,  frequently  accompanied  by 
the  evolution  of  hydrogen. 

(4.)  The    conversion   of  the   black   into  the    crystalline 
modification  is   hastened   by   the   action  of  metallic  salts, 
acids,  and  oxidising  agents,  the  metals  being  in  thi-  res 
analogous  to  the  alloys. 

(5.)  The  black  variety  of  copper  containing  hydrogen  is 
essentially  different  from  Wurtz's  copper  hydride. 

(6.)  An  electrolytic  method  of  formation  of  copper 
hydride  no  more  exists  than  does  a  process  of  preparing 
the  same  body  by  means  of  zinc. 

(7.)  The  black  precipitate  frequently  observed  on  the 
zinc  of  a  Daniel's  cell  consists  of  a  copper-zinc  alloy.  The 
same  body  separates  on  the  copper  plate  when  the  cell  is 
exhausted.  — B.  B. 


The  Action  of  Concentrated  Acids  on  Certain  Metals  when 
in  Contact  with  each  other.     George  J.  Burch  and  J.  \\  . 
Dodgson.     Proc.  Chem.  Soc.  1S94  [137],  84—87. 
See  under  X.,  page  32 ■>. 


Quantitative  Analusis  by  Electrolysis.     The  Electrolytical 
Determination  of  Lead.     A.Classen.     Ber.  27,  163. 

See  under  XXIII. , page  547. 
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I       trofylic  Estimation  oj  Lead. 
Kreichgauei.     Per.  27,  315—318. 

Set  under  XXIII., page  547. 
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PATENTS. 


Improvement*  in  and  connected  with  Galvanic  Batteries. 
('.  A.  J.  II.  and  II.  E.  E.  Sehroeder,  London.  Eng.  Pat. 
33,101,  December  15,  1892. 

The  patentees  claim  an  exciting  fluid — to  be  used  without  a 
porous  diaphragm — consisting  of  0- 5  to  1 '5  parts  of  nitric 
acid,  2  .3  to  4  of  sulphuric  acid  with  10  to  18  of  water,  all  by 
volume.  They  also  claim  the  construction  of  "  comb-like  " 
carbon  electrodes,  by  clamping  a  number  of  carbon  plates 
together  with  suitable  carbon  distance-pieces,  by  a  single 
bolt  with  nuts  and  washers  protected  by  gilding  or  plati- 
nising. They  claim  further  the  use  generally  of  gilded  or 
platinised  connections  ;  the  application  of  slate  screws  and 
nuts  to  galvanic  batteries  ;  and  porous  pots  indented  with 
deep  hollows  to  reduce  their  resistance. 

In  certain  cases  it  is  proposed  to  have  in  one  of  the  end 
cells  of  the  battery,  as  many  zinc  or  carbon  plates  as  there 
are  lamps  to  be  lighted,  and  to  run  a  separate  wire  between 
each  lamp  and  its  plate.  The  other  terminals  of  the  lamps 
to  be  joined  by  a  single  conductor  to  a  single  electrode  at 
the  other  end  of  the  battery. 

It  may  be  mentioned  that  in  a  single  fluid  cell  working  at 
60  C,  the  inventors  state  that  an  electrolyte  containing 
1  volume  of  nitric  acid,  3  of  sulphuric  acid,  and  2  of  water, 
is  suitable  for  current  densities  of  5  amperes  per  sq.  inch. 

— E.  T. 


The  whole  is  then  dipped  in  silicate  of  soda  of  potash, 
whereby  the  lime  is  converted  into  an  insoluble  silicate 
binding  the  fibrous  material  to  the  gauze — 1"..  T. 


Improvements  in  the  Manufacture  of  White  Lead.  S.  Z. 
de  Ferrar.ti,  London,  and  J.  H.  Noad,  East  Ham,  Essex. 
Eng.  Pat.  23,572,  December  21,  1892. 

See  under  XIII.,  page  532. 


Improvements  in  the  Production  of  Alkali,  andin  Apparatus 
therejor,  the  said  Apparatus  being  Applicable  for  Elec- 
trolysis generally.  J.  Hargreaves,  Farnworth-in-Widne^. 
and  T.  Bird,  Cressington,  Liverpool.  Eng.  Pat.  5197, 
March  10,  1893. 

Ix  carrying  out  this  invention  a  solution  of  sodium  chloride 
od  one  side  of  a  porous  diaphragm  is  subjected  to  the  action   ' 
of  an  electric  current,  while  a  gas,  such  as  air  and  moisture, 
acts  on  the  opposite  or  cathode  side  of  the  diaphragm;  or   I 
where  the  production  of  a  carbonate  is   required  carbonic 
acid  gas  and  moisture  may  be  admitted  to  the  cathode  side, 
and   if  a    combustion   engine  be  employed   for   driving  a 
dynamo  for  supplying  the  electric  current,  the  carbonic  acid 
gas  for  acting  on  the  alkali  may  be  derived  from  the  pro- 
ducts of  combustion  given  off  by  the  engine,  any  moisture 
required  being  evaporated  and  conveyed  to  the  cell  by  the   | 
aid   of  heated  air  or  other  gas.     To  prevent  polarisation   i 
metallic  oxides   or   catalytic    material,    such   as  platinum,   i 
together  with  oxygen  or  an  oxidising  substance,  may  be 
applied  to  the  cathode.     A  containing  electrolytic   cell   is 
shown  divided  by  a  horizontal  porous  partition  in  contact 
with  the  cathode,  above  which  the  solution  to  be  decomposed 
is  retained,  and  below  which  is  a  space  for  the  gas  to  he 
applied  to  the  cathode  as  above  described.     The  apparatus 
is  of  the  type  shown  in  Eng.  Pat.  18,871, 1892  (this  Journal. 
1894,  250).— J.  C.  R. 


Improvements  in  and  in  Making  Electrolytic  Apparatus. 
J.  Hargreaves,  Farnworth-in-\Vidnes,  and  T.  Bird,  Cres- 
sington.    Eng.  Pat.  5198,  March  10,  1893. 

This  refers  to  the  combined  cathode  and  diaphragm 
described  in  Eng.  Pat.  18,039  of  1892  (this  Journal,  1894, 
255).  They  propose  to  form  such  diaphragm  by  first 
depositing  on  the  wire  gauze  a  material  such  as  lime  mixed 
with   a   fibrous  substance  like  asbestos,  and  then   drying. 


Improved  Methods  fur  Effecting  the  Electro  Fusion  of 
Steel  and  its  Alloys.  P>.  II.  Thwaite,  London.  EDg. 
Pat.  6000,  March  21,  1893. 

Tins  invention  relates  to  a  method  of  effecting  the  fusion 
of  ferro-carbon  of  steel  and  its  alloys,  by  which  fusion  is- 
effected  economically  and  rapidly,  and  in  such  a  way  as  to 
produce  a  continuous  flow,  without  producing  deterioration 
of  the  metal  produced,  which  is  described  as  follows  : — "  1 
superpose  one  crucible  over  another,  the  latter  however  may 
be  an  ordinary  open  hearth  steel  furnace  hearth,  or  it  may 
be  a  chamber  having  a  calcined  basic  or  acid  lined  hearth 
or  bottom  similar  in  method  of  formation  to  that  of  an 
open  hearth  furnace.  At  the  bottom  of  the  upper  of  the/ 
two  crucibles  there  is  an  opening  provided  by  and  through 
which  any  fused  metal  in  this  crucible  can  flow  into  th'S- 
lower  crucible  or  chamber  described  as  rapidly  as  fusiom 
takes  place ;  through  the  sides  of  the  crucible  I  pass 
positive  and  negative  carbon  electrodes,  which  are  so- 
arranged  that  the  scrap  or  other  steel  can  be  easily  fed  con- 
tinuously. The  voltaic  are,  as  well  as  the  resistance  to  the 
current  set  up  by  the  metal  to  be  fused,  soon  provides  the 
fusion  temperature,  and  the  metal  flows  into  the  second 
chamber,  across  which  I  may  fix  two  or  more  electrodes,  so- 
that  in  this  second  chamber  there  is  also  established  a 
fusion  of  steel  melting  tamperature,  by  which  the  steel  can 
accumulate  in  a  molten  condition.  AVhen  sufficient  metal 
has  accumulated  the  tap  hole  is  opened  and  the  metal  run- 
into  a  ladel  to  be  cast  into  ingots  in  the  ordinay  way." 
There  are  drawings  illustrating  this  invention,  and  methods 
of  preventing  oxidation,  of  effecting  reductions  of  other 
metals,  producing  alloys,  are  also  dealt  with. — J.  C.  R- 


Improvements  relating  to  the  Pickling  of  Metals  and  Alloys- 
In  lit  move  Oride  and  other  Impurities  from  the  Surface 
thereof.  A.  J.  Smith,  Kingston-on-Thames.  Eng.  Pat. 
6137,  March  22,  1893. 

See  under  X.,  page  526. 


A  Process  and  Appliance  for  Electrically  Treating' 
Gaseous  and  other  Bodies,  a  New  Compound  Gas 
made  by  such  Process,  and  Apparatus  for  Producing 
and  Consuming  said  Gaseous  Product.  T.  G.  Hall, 
Chicago,  County  of  Cook,  U.S.A.  Eng.  Pat.  6551, 
March  28,  1893. 

This  invention,  embracing  19  claims,  is  said  to  depend  upon 
gaseous  electrolysis  produced  in  compound  gases  by  certain 
electric  couples,  such  as  copper  and  iron,  insulated  from 
each  other  by  a  porous  material,  and  built  up  as  a  stack  in 
a  chamber  or  chambers,  which  are  heated,  and  through 
which  the  gases  to  be  operated  upon  are  passed,  resulting 
in  decomposition  and  recombination,  producing  a  different 
order  of  things,  said  to  be  useful,  for  details  of  which  the 
specifications  must  be  consulted.  Eng.  Pat.  6551.V  1893,  is 
referred  to.— J.  C.  K. 


Improvements  in  Secondary  Batteries.  V.  C.  Doubleday, 
London.  From  M.  Sussmann,  Neuruppin,  Germany- 
Eng.  Pat.  6780,  March  30,  1893. 

Tiik  active  material  consists  of  a  finely -divided  metal — such 
as  lead — or  metallic  oxide,  mixed  into  a  paste  with  india- 
rubber  or  gutta-percha  solution,  5  to  15  per  cent,  of 
powdered  pumice  or  other  porous  material  being  added. 

The  conductors  used  are  flat  plates  from  which  numerous 
tongues  are  stamped  out  so  as  to  stand  up  at  an  angle  to 
the  surface.  The  active  material  being  spread  over  the 
whole  plate  aud  compressed,  is  held  in  position  by  these 
tongues,  and  at  the  same  time  a  large  conductive  area  o£ 
lead  plate  is  provided. — E.  T. 
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mtusfor  //..•    Artificial   Production  of  l'U«lr 
.    "••     March,   London.     Eng.   Pat.  M69,  May  l". 

Tin-  invention   relate!  to  apparatus  for  die  production  ol 
CDn|  ,  ctrolysu),  ":'''  '  being 

the  electrolyte,  x  f  elcctrodesol  iron, 

of  which  supplies  iron  to  the  solution,  similar  to 
I    in  man}    natural  ohalybeate  waters,   and  has 
valuable  medioinal  properties.  —J.  C    B 


An    Improved   Electric  Inn  •      tpound.     1. 

Iiii'Ini  and   \    Jernander,  Stockholm,  Sweden.     Eng.  Pat, 
i,  l  cbruary  12,  i 

S     uttdi  r  XII.,  pagi  531. 


/  i    mi,,  Hon  villi  Electrolytic  Apparatus. 

II     1  London.     Eng     Pat    10,584,    May   3d, 

I'm-  patent  refers  especially   to  Eng.   Pat  16,040  of  1892 

herea  sodium  amalgam  is  formed 

i . urn  chloride,  and  afterwards  removed 

mother  vessel  to  allow  of  the  extraction  of  the   sodium 

soda. 

e  preseul   invention  the  process  is  made  anl atie 

ui  electrolytic  cell  provided  with  compartmi 

uli  other.     This   is  caused   to  rock 

hinery  at  a  suitable  rate, so  that  at  one  lime 

the  mercury  is  in  oue  compartment  and  amalgamating  with 

the  sodium  formed  by  electrolysis,  bul  a  short  time  later  is 

tnothei  where  the  sodium  is  being  extracted.     A  depth 

rcury  of  about  J  inch  is  mentioned. — E.  T 


Improvements  in  Primary  Voltaic  Batteries.  W.Walker, 
jun.,  Birmingham,  and  F.  R.  Wilkins,  Handsworth.  Eng. 
Pat.  10,942,  Juue  5,  I 

\   porous   pot  containing  a   zinc  el  led  by 

from  its  top  edge,  i-  surrounded  by  a  wire  game  tube. 

Between   this   and   the  porous  pol  i-  packed  gas  carbon, 

powdsrejd  when  in  ccntact  with  the  porous  pot,  in  coarser 

mles  next  thi-  game.     The  whole  is  supported  in  a  tray 

IV  liquid  percolating  through  the  porous  pot  may 

keep  the  carbon  moist,  but  it  in  excess  it  may  collect  in  this 

The  carbon  having  in  this  way  an  enormous  surface 

-  the  air,  takes  up  oxygen  which  acts  as  a  depola 

•  at  to  combine  with  the  hydrogen  produced  during 

on  ill  the  cell. — E.  T. 


improvements  in  Apparatus  for   Electrolysis  of  Water. 

as    llros.    and    Co.,  London,  ami    F.  A.  Obach,  Old 
Hon.     Eng.  Pat.  11,973,  June  17.  1893. 

the  top  of  a  vessel  constructed   preferably  of  cast- 

iron,  a  cylinder  projects  downwards  below  the  surface  of  the 

electrolyte,  and  is  continued  by  an  iron  wire  gauze  tube  to 

the  bottom  of  the  cell.     The  vessel  is  thus  divided  by  the 

cylinder  and  game  tube — whieh  acts  as  diaphragm — into 

two  eo-a\ial  compartments  in  which  lbs  two  gases  collect 

tely.     1  In-   electrodes   are   tnbes   or    shells   of  iron 

game    diaphragm   and    suitably 

the  possibility  of  contact  with  it. 

Hi.-   electrolyte  is  a  solution  of  caustic  soda  or  potash,  or 

a  mixture  of  the  two. —  E.  T. 


•  relating  to  the  Electro-deposition  of  Metals. 
.1  Kndholzner,  Munich,  Germany.  Eng.  l'at.  2900, 
February  9,  1894. 

■•  Aktk  lks  which  are  to  be  coaled  with  natal  by  electrolysis 
t  which  are  subject  to  greater  wear  than 
other  parts  necessitate  care  in  the  distribution  of  the  metallic 
This    invention     Sets     forth     improvements     in 
-  iits   on  articles  to  be 

with    metal   by  ..   1\    arranging   in   the 

electrolytic   bath  between   the   article  to   be  crated  and  the 
Freely  suspended  plates  of  insulating  material,  pro- 
vided with  larger  or  smaller  apertures,  so  that  the   parts  of 
the  article  which  are  dil  ite  the  apertures  receive 

a    'hi.;  :    of    metal    than  those    parts   whi 

1)  more   or  less  from  the  direct  action  of 
the  current  by  t:  ispended  in  front. — J.  C.  R. 


Improvements   in   the   Renting  of   '.  Electricity. 

YV.  Donaldson,   London.     Eng,  Pat.  3223,  February   14, 
1894, 

Tins   invention   relate-   to   methods   of   heating  gases  by 
by  passing  'hem  through  an  elongated  chamber 
or  tube,  in  contact  with  an  internal  coil  of  wire  or  a 
partial  conductor  cai  i  lectric  current,  the  resist 

and  resulting  temperature  being  arranged  -o  that  it  is  of 
least  intensity  at  the  point  where  the  gas  enters  and  of 
greatest  intensity  where  the  heated  gas  issue-. — .) .  (  .  B. 


XII.-FATS.   OILS,   AND   SOAP 

MANUFACTURE. 

('ruth     Wool    Grease    and    Lanolin.       <  hem.    Ind.    17, 
14'.l  —  i  ;,;>. 

Oedixary  sheepswool  (unwashed)  contains  12—23 
cent,  of  moisture,  31  —  43  of  actual  «  ool  fibre,  3 — 23  of  dirt, 
and  the  remainder,  some  28 — 42  per  cent.,  of  a  mixture 
of  potash  soaps  and  fatty  matters  the  majority  of  which 
consi-ts  of  cholesterol,  isocholcstcrol,  and  analogues  and 
ethers  thereof  (such  as  cholesterol  benzoatc,  stearate,  &c) 
and  some  waxy  matters,  more  particularly  eery]  cerotate. 
The  isolation  of  the  fatty  matters  in  a  very  crude  form 
was  described  by  Dioscorides,  the  product  being  designated 
,vsypusb\  Pliny  in  th; early  years  of  the  Christian  era;  but 
the  separation  in  a  more  complete  way  of  the  cholesteroid 

and  waxy  constituents  is  of  entirely  recent  origin. 

The  use  of  solvents  for  extracting  the  fatty  matter 
carbon  disulphide,  petroleum  spirit,  "  benzine,"'  amylic 
alcohol,  &c.),  although  promising  enough  a  priori,  ha-  in 
practice  not  been  found  to  work  satisfactorily,  the  wool 
fibre  being:  generally  damaged  during  the  operation  of 
freeing  it  from  the  adherent  solvent  after  the  grease  has 
been  washed  out.  or  otherwise  deteriorated  as  regards  its 
fitness  for  spinning  :  accordingly,  the  extraction  methods 
and  apparatus  of  Richter,  O.Braun,  Moisan,  and  others 
have  now  only  historical  interest  Similar  remark-  apply- 
to  some  of  the  earlier  methods  adopted  for  utilising  to  - 
extent  the  waste  liquors  of  wool  washing,  c.y.,  those  of 
Kurrer.  v.  Westnunh  and  others,  where  the  grease  was 
precipitated  by  milk  of  lime,  and  the  lime  thus 

obtained  subjected  to  dry  distillation  for  illuminating  ga- 
making;  although  this  process  is  still  applicable  to  the 
residues  left  on  Biter  pressing  the  grease  recovered  from  the 
liquors  by  addition  of  acid.  Buisine  tirst  employed  the  fatty 
acid-  obtainable  from  the  liquors  for  soapmaking,  the  lime 
precipitate  being  prepared  by  treating  under  8  atmospl 
pressure,  and  distilling  off  the  unaltered  cholesterol  by 
superheated  steam,    the  residual  lirni  ng  decom- 

posed by  hydrochloric  acid.  Vi<  lette  and  Vincbon 
endeavoured  to  convert  wool-grease  entirely  into  saponifi- 
able  matter  by  heating  the  dry  grease  with  solid  alkali  to 
250°— 300°,  air  being  excluded  bj  a  indifferent 

gas  or  superheated  steam:   in  this  way  not  only 
ifattv    acids     and    glyecrides    converted    into    soaps,    but 
further  the  eh  thers  are  sapoi  ified  and  the  fatty- 

alcohols  formed  more  or  less  completely  converted  into 
acids  under  the  influence  of  the  alkali  witl  ment 

of  hydrogen;  so  that  on  decomposition  of  the  mass  with 
acids",  a  mixture  of  various  fatty  acids  n  suit-  w  ith  but  little 
of  any  other  organic  constituents.  Thus  cerylic  alcohol 
forms  a  cerotate  :  and  so  on. 

At  the  present  time,  the  wash   waters  of  woollen  fa 
j    are  usually  simply  treated  in  tinks  with  sulphuric  acid,  the 
quantity   of   whie'h     is    best    regulated    by    a'kalimetrical 
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examination  of  an  average  sample  of  liquor ;  usually  about 
0-4  per  cent,  of  acid  of  66  B.  is  requisite.  The  liquors  are 
genei  ro  kinds  mixed    together,   viz.,  the  liquors 

from  the  •■  leviathans  "  or  washing  machines  for  raw  wool, 
consisting  essentially  of  •watery  soap  solution  with  emulsified 
wool-grease  suspended  therein;  and  the  purer  liquors 
Ded  from  the  further  washing  of  spun  and  woven  goods 
where  soap  is  employed  as  detergent,  whilst  oily  matter 
applied  to  the  wool  to  facilitate  spinning,  &c.  (olive  oil, 
&c.)  is  washed  out.  After  acidulation,  waste  steam  may 
conveniently  be  blown  in  to  facilitate  the  separation  of 
the  fatty  acids,  &c.  ("magma")  from  the  watery  fluid. 
After  draining  and  filter-pressing  (first  cold,  then  hot) 
about  50  per  "cent,  of  the  crude  magma  remains  as  a  dirty 
press-cake  of  which  the  following  may  be  taken  as  the 
average  composition  (Deite).  Water,  10-66.  Fat,  34  74. 
Organic  matters,  22-37.  Sand  and  dirt,  30-32.  Soluble 
silica,  sulphuric  acid,  phosphoric  acid,  oxide  of  iron,  alumina, 
lime,  magnesia,  alkalis— 1 -ill.     Total,  100-00. 

The  other  half  that  passes  through  the  filter  is  a  watery 
fat  requiring  refining.  As  a  preliminary  operation  the 
grease  is  boiled  for  an  hour  with  J  its  volume  of  water 
containing  2  or  3  per  cent,  of  sulphuric  acid,  for  which 
purpose  wooden  vats  provided  with  steam  coils  are  best 
suited.  After  standing  at  rest  for  two  hours  the  watery 
liquor  is  run  off,  and  the  grease  boiled  up  with  plain  water 
to  wash  out  entangled  acid.  After  standing  at  rest  for  12 
or  14  hours  the  grease  is  carefully  drawn  off  from  above 
and  dehydrated  by  blowing  superheated  steam  through  the 
mass.  The  dark  product  requires  bleaching,  for  which 
purpose  potassium  bichromate  and  sulphuric  acid  give 
cood  results  according  to  some,  whilst  this  is  not  confirmed 
by  others.  The  bleaching  liquor  consists  of  1  part  K.,Cr«07 
3*  of  acid  at  66°  B,  and  10  to  12  parts  water;  sodium 
bichr.  .mate  has  lately  come  into  use  instead  of  the  potassium 
salt,  being  cheaper  and  more  soluble.  Instead  of  sulphuric 
acid,  the  equivalent  quantity  of  hydrochloric  acid  may  be 
employed.  In  any  case  the  temperature  should  not  exceed 
the  fusing  point  of  the  grease  by  more  than  a  few  degrees, 
otherwise  the  emulsifying  of  the  grease  is  more  difficult, 
and  the  bleaching  action  correspondingly  hindered,  larger 
visible  globules  and  droplets  being  formed  instead  of  minute 
or  microscopic  ones.  The  grease  and  bleach  liquor  are  well 
a<ntated  together  for  20  minutes  by  hand  or  machinery  ; 
the  green  aqueous  fluid  is  run  off,  and  the  purifiei  grease 
washed  by  agitation  with  hot  water:  it  then  consists  of  a 
mixture  of  free  fatty  acids,  glycerides,  and  cholesteroid 
bodies. 

Void's  process  for  extracting  grease  from  wool-washing 
liquors  consi-ts  in  treating  the  liquors  with  calcium  chloride 
solution,  so  as  to  form  insoluble  lime  soaps  which  carry 
down  with  them  the  cholesteroid  bodies,  &c.  The 
precipitate  is  collected  and  decomposed  by  hydrochloric 
acid,  and  the  fatty  matters  that  separate  again  boiled  up 
with  water  containing  a  little  acid ;  on  standing,  three 
lavers  form,  viz.,  watery  solution  of  hydrochloric  acid  and 
calcium  chloride  at  the  bottom,  clean  grease  at  the  top,  and 
an  emulsion  in  between,  the  working  up  of  which  presents 
difficulties.  Solution  of  fatty  matter  therefrom  by  light 
petroleum  spirit  ("  benzine  "),  and  distillation  to  recover  the 
grease  and  spirit,  may  be  employed.  Magnesium  sulphate 
may  be  used  instead  of  calcium  chloride.  Neumann 
employs  milk  of  lime  as  a  precipitant,  followed  up  by 
addition  of  magnesium  sulphate  and  ferrous  sulphate  ;  a 
perfectly  clear  effluent  is  thus  obtained  on  filter-pressing, 
the  press  cake  being  then  treated  with  acid  as  before. 

The  grease  resulting  from  one  or  other  of  these  processes 
was  formerly  employed  as  a  lubricating  material  or  for  the 
manufacture  of  coarse  soaps ;  and  more  recently  was 
frequently  woiked  up  by  distillation,  and  separation  of 
so-called  "  oleine  "  and  "  stearine  "  (respectively  liquid  and 
crystalline  constituents).  The  increasing  demand  for 
lanolin,  however,  renders  it  advantageous  t<»  extract  the 
cholesteroid  bodies  l.v  separation  from  the  free  tatty 
acids,  &c.  This  may  he  effected  in  various  ways,  usually 
depending  on  the  conversion  of  the  fatty  acids  into  soaps 
insoluble  in  solvents  (e.g.,  acetone),  which  readily  dissolve 
the  cholesteroids.  O.  llraun's  process,  however,  is  a 
mechanical  one,  the  wool-fat  emulsion  in  soap  solution  being 


agitated  in  a  centrifugal  machine  so  as  to  separate  the- 
suspended  grease  from  the  soap-water,  somewhat  as  in  creana 
separation  from  milk.  The  wool  liquors,  for  example,  may 
be  partially  precipitated  by  alkaline-earth  salts  (especially 
calcium  chloride),  the  precipitated  lime-soap  carrying  down 
the  cholesteroids,  which  may  then  he  separated  by  means  of 
acetone,  which  leaves  the  soaps  undissolved.  Or  the  grease 
may  be  previously  separated,  purified  by  solution  in 
benzine,  carbon  disulphide,  &e.,  so  as  to  separate  dirt,  and. 
then  treated  with  acetone,  &c,  to  dissolve  out  cholesteroids. 
Details  as  to  the  exact  methods  employed  in  the  somewhat 
difficult  and  troublesome  process  of  refining  wool-fat  are 
not  obtainable  from  extaut  publications  ;  the  descriptions 
given  in  various  patent  specifications  form  a  chaos,  nut  of 
which  it  is  difficult  to  decide  accurately  which  points  are, 
and  which  are  not,  of  actual  practical  utility. 

In  commerce  two  preparations  occur,  substantially  con- 
sisting of  the  purified  cholesteroids,  viz.,  "  anhydrous 
lanolin"  (Lanolinum  anh'jdricum  or  Adeps  /«««•);  and 
"  lanolin,"  a  product  containing  some  30  per  cent,  of  water, 
obtained  by  kneading  the  anhydrous  substance  with  water. 
The  former  should  be  perfectly  neutral,  not  becoming 
rancid  by  exposure  to  air,  yellowish-white  in  colour,  and  of 
the  consistence  of  a  stiff  salve.  It  should  be  free  from  all 
traces  of  chlorine,  metals,  glycerol  or  glycerides,  soaps,  and 
saline  matters  ;  no  mechanically  intermixed  impurities  or 
colouring  matters  should  be  present,  nor  should  it  have  any 
disagreeable  odour.  On  rubbing  on  blue  litmus  paper  no> 
reddening  should  occur;  no  residue  should  be  left  when 
incinerated  on  platinum  foil  and  it  should  be  perfectly  soluble 
in  ether.  The  hydrated  product  should  possess  corresponding 
properties.  Pure  lanolin  for  medicinal  use  when  melted  im 
a  steam  bath  with  5  parts  of  water  for  half  an  hour  should 
be  free  from  froth;  the  aqueous  liquor  should  not  give 
more  than  0-02  per  cent,  of  residue  on  evaporation,  and  the 
fat  should  melt  at  38:— 40°  C.  0-05  grm.  lanolin,  5  cc 
chloroform,  and  5  cc.  sulphuric  acid  should  produce  a 
deep  brownish-red  colour  at  the  junction  of  the  two- 
fluids. 

The  peculiar  absorptive  action  of  the  human  skin  as 
regards  lanolin  renders  this  substance  specially  useful  as  a 
medicinal  unguent;  on  rubbing  on  to  the  top  of  the  head 
corrosive  sublimate  lanolin  salve  (1  in  1,000),  a  metallic 
tjrte  becomes  perceptible  on  the  tongue  after  a  fen- 
minutes.  An  increasing  demand  exists  for  lanolin  as  a 
constituent  of  toilet  and  medicinal  soaps,  and  for  the  intro- 
duction of  certain  sulphur  compounds  into  the  body  it 
appears  to  be  well  fitted. — C.  K.  A.  W. 


Manufacture  of  Oil  and  Food  from  Peanuts.     United 
States  Consular  Reports  1894,  44,  °S3. 

Tin:  report  deals  with  the  trade  in  peanuts,  as  a  source  of 
oil  and  a-  a  food,  in  Germany,  where  there  is  a  considerable- 
eonsumption  of  this  material.  The  import  of  peanuts  into- 
Germany  for  1893  was  20,073  tons,  7,040  tons  coming  from 
India  ;  8,471  tons  from  West  Africa  ;  and  5,431  tons  from 
East  Africa.  The  best  peanuts  brought  into  the  market 
are  from  Senegal,  and  the  worst  from  Madras.  The  follow- 
ing are  recognised  commercial  grades.  Senegal,  51  per 
cent,  oil  ;  Congo,  49  per  cent. :  East  African,  49  per  cent. ;. 
American,  42  per  cent. ;  Bombay  44  per  cent. ;  and  Madras 
43  per  cent.  The  nuts  are  generally  imported  in  the  shell 
from  West  Africa  and  from  America,  but  the  kernel  only 
is  often  shipped  from  East  Africa  and  India.  The  saving 
of  freight  by  this  practice  is  counterbalanced  to  some  extent; 
by  tin-  greater  tendency  of  the  unprotected  kernels  to 
become  rancid  on  the  voyage.  The  shells,  which  amount 
to  about  23  per  cent,  of  the  total  weight  of  the  dried  nuts,, 
are  used  in  Germany  for  making  paper  and  for  cattle  food- 
The  oil  is  obtained  by  three  crushings,  the  first  yielding  40 
per  cent,  of  oil,  the  second  4  per  cent.,  and  the  third  2 — * 
per  cent.  Cold-pressed'oil  from  good  peanuts  is  used  for 
eating  instead  of  olive  oil,  and  fetches  14-75  to  26  dollars, 
per  100  kilos.  The  last  pressings  go  for  soap-making  and 
"  other  technical  purposes,  among  which  is  included  the 
'  fattening '  of  oleomargarine."  The  American  peanut  is- 
larger,  sweeter,  and,  when  roasted,  of  better  flavour  than, 
the  others,  but  the  oil  is  only  of  medium  quality. 
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in  and  i-  used 
it    i~  said  ("  be   i""  rich   an. I  oilj    fot 
Dais,  e.g.,  I. 

- 
a  made  to  determine  its 

!   :i.  d    M  ■  clu  up    food 

for   the  labouring   abuses.     Analysis   of   "peanut   grits" 
obtained  after  the  expression  of  the 

main.. I      nitrogenous   matter, 

nt.;  i'ilv   matter,  10*37  per  cent.;  non-nitro- 

ither   than  oil),    L9'06   per  cent.     This, 

richer  in  nitrogenous  matter  than  are  Boja  beans 

been  hitherto  considered  as  a  typically   rich 

.--.     As  the  wholesale  price  per  pound 

tut  meal  i-    I    cents,  this   material    forms  certainly  a 

cheap  nitr.._  I.— B.  II. 


PATENTS. 

John  Conroy,  Bebington.     Eng.  Pat. 
Max    11,  1893. 

the  following  mixture  is  claimed    for  the  raauii- 

:•:.  :  — 

'..  chalk so 

Barilla  ash  soap 8 

| 

j 

15 

Thi*  mixture  i*  dt  I,  or  made  into  a  pa-te, 

sired. — J.  J.  K. 


../'  Producing    Consistent    ami   Semi- 
without    applying    heat.     G. 
Pommerhanz,  Vienna.     Eng.  Pat.  'assj,  May  \r.  1893. 

Tut-  is  based   on  the  property  possessed   by  wool-fat    or 
of    incorporating    with    most     salts,    and   of   solu- 
bility  in   mineral   oils,    which   are    solidified    by    it.     The 
solidification    is    increased   by   the   addition   of 
enty  ll>s.  of  mineral   oil  are  thoroughly 
.nan  agitator  with   20  lbs.  of   melted   wool-fa',  and 
3  lbs.  of  caustic   soda  lye  of  3.V  1!.    with  G  lbs.  of   common 
salt  (dissolved  in  as  little  water  as  possible  I  are  then  added, 
iw    mass    is   formed,    suitable    for  lubricating 
machinery,  and  greasing  yarn  or  leather.— J.  J.  K. 


-*  &  '  P  I  Oils  <t,ul  Fats. 

■«eli  Paris.     Eng.  Pat.  1»,847,  Jane  30, 

vention  consists  in  the  improvement   of  the  quality 

ation  of  oils,  by  eliminating  from  them 

matters  which  impart  odours  or  flavours,  and  traces 

Fig.  I. 


. 


-E4& 


iter  left  in,  when  tin-  i 

nt  rmitti  lit  ami 
unuou       i.i   -how-  the  apparatus  in  oil  i- 

ed  intermittently  ;  the  fattj  m  tterial 
steam     ...  ..  ti  d    boili  r  A  to    140°  J  ran 

through  the  pipe  B  into  tin-  closi  I  apparatus  '  .  :a  nh. 
\. i. -...,:        i    .    ta    ed  by  th  lenser  h  and 

pump  1   thro  igh  ..  pipi   :  .     in;,  steam   i    thi      intro 
int..    i 

volatile   matters   and  water   are   driven 
.1.  i.r  I). 

ontinuous  metho  .   in    Fig.  2,  -.«  hi 

incite. 1  tat  or  oil  run-  down  a  column  I 

Fig 


steam  entering  the  chamber  C,  through  the  pipe  K.     Vacuum 
indicators    L,  thermometer   T.  and   glass  enable 

the  operation  to  be  watched. — .1.  J.  K. 


An   Improved  Electric  //.  <    impound.     L.Baai 

hielm  and   A.    Jernander,    Stockholm,    Sweden.     Eng. 
Pat.  3ni;,,  February  1.'.  1894. 

Tuts   invention   relates  to   the  product  and. 

consisting   chiefly   of   vulcanised   stearin   pitch,   from    the 
pitchy  residuum  obtained  in  the   distillation   of  fatty  a. 
which    i-    a   g..»l   insulating  material,  hut  at  the  ordii 
temperatnn  •        the  cold  it 

is  brittle,  :m. 1  .racks.     To   obtain  a  more  suitable  product, 
74    parts    of   stearin  pitch    ar.-    mixed  with  -2r>    of  sulphur, 
for  a  hard   material,  or   70   part-    of  stearin   pitch,  with  20 
of  linseed  oil   and   10  of  sulphur,  for  a   soft  mat 
respectively  heated  to  a  temperature  of  from    . 

—J.  J.  IC. 


^4  Superfatted  Biniodide    f  Mercury  Soap. 
worth,   West   Kensington,   London.     I 
July  1,  18'.'3. 

Tin-   is   an   improved   medicated  soap,  fo: 

infectious  fevers,  skin  dis 

Any  superfatted    soap     -  I  ly    tn- 

•ed  with  about    1  per  cent,  of  a  .-.hit: 
biniodide   in  potassium   or  -odium    iodi.i 
compressed  for  the  purpose  of  stamping  i. 

—  J .  .1     K 
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XIII— PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(/!.)— PIGMENTS,  PAINTS. 

PATENTS. 

Improvements  in  the  Manufacture  of  White  I 
S.  Z.  de  Ferranti,  London,  and  J.  H.  Noad,  East  Hani. 
Essex.  Ecl>.  Pat.  33,572,  December  l"1,  1892. 
This  invention  relates  more  especially  to  improvements  oi 
the  process  described  in  the  specification  of  a  former  Eng. 
-  .  this  Journal  1893,  363).  In  this  process 
acetate  of  ammonia  is  deeomposed  by  electrolysis  with  lead 
electrodes,  yielding  a  lead  solution  and  caustic  alkali. 
which  is  afterwards  carbonated,  when  on  mixing  the  two 
solutions  white  lead  is  precipitatei.  As  the  process  was 
formerly  conducted  the  whole  of  the  lead  could  not  advan- 
tageously be  precipitated  by  the  carbonated  alkali,  but  a 
certain  amount  had  to  be  left  in  solution,  to  be  afterwards 
removed  by  the  addition  of  chromic  acid,  by  which  the 
cost  of  production  was  increased.  By  means  of  the  present 
invention  the  inventors  claim  the  immediate  precipitation  of 
the  whole  of  the  lead  in  solution  as  white  lead.  This  is 
effected  by  heating  the  lead  solution  and  precipitating  white 
lead  from  the  hot  solution,  employing  in  the  mixing  vess(  1 
:iu  excess  of  ammonia  over  and  above  that  which  results 
from  electrolysis.  The  excess  of  ammonia  is  afterwards 
separated  by  distillation,  the  filtrate  being  sprinkled  over 
a  steam-heated  coil,  after  the  precipitated  white  lead  has 
been  previously  separated  by  a  filter  press.  Volatilised 
ammonia  and  any  ammonium  carbonate  is  thus  condensed, 
whilst  the  acetate  of  ammonia  solution  is  stored  up  for  use 
again  in  the  electrolyser,  which  is  constructed  of  lead  plates 
locked  up  together  in  a  frame,  as  in  a  filter  press,  the  plates 
being  separated  by  porous  diaphragms,  which  are  made 
preferably  of  stout  Willesden  paper,  insulated  at  the  bottom 
to  prevent  irregular  electronic  action.  In  the  electrolyser, 
with  a  series  of  cells  with  exit  openings  at  the  bottom, 
elastic  bags  distended  by  fluid  within,  are  so  arranged  as  to 
close  these  openings. — J.  C.  B. 


Improvements    in    Apparatus  for    the    Manuftivlun     of 

Metallic  Pigments  or  Compounds,  and  in  the  Production 

of  Lend  and  7.inc    Pigments  or  ( 'ompounds  and  Com 

lunations     of    these    by    Means    of    such     Apparatus. 

A.C.J.  Cbarlier,  Glasgow.    Eng.  Pat.  7119,  April  6,  I  B93 

This   patent  is  a  continuation  and  enlargement  of  Eng.  Pat. 

7117,  1893   (this  Journal,  1894,  407),  air  being  introdueed 

into  the  oxidising  chamber  of  the  apparatus  under  pressure, 

and  the  producer  furnace  being  built  in  an  elliptical  instead 

of   rectangular    form.      The   plant    is    also    used    for    the 

manufacture  of  "marine  white,"  a  mixture  of  lead  sulphate 

and  zinc  oxide,  by  introducing  into  the  furnace,  together 

with   the  lead  ore.  some  material  containing  zinc,  so  that 

the  two  may  be  volatilised  and  condensed  together.     It  is, 

moreover,  available  for  the  preparation   of    zinc  oxide  or 

carbonate  alone  by  heating  the  furnace  up  to  the  temperature 

.  throwing  in  the  zinc  ore,  and  drawing 

tallic    fumes   and   furnace    gases    by    means    of   an 

injector  up  a  vertical  tower  and  through  a  water  condenser. 

In  the  water  pumped  off  from  the  precipitated  carbonate 

are   found    soluble    zinc  salts,  which    are    precipitated    by 

alkaline  carbonates.      The  zinc  carbonate  may  be   used  as 

a  pigment  or  converted  into  oxide  in  the  usual  manner. 

— E.  II.  I.. 


Improvements  in  the  Manufacture  or  Production  of  Lamp- 
black, li.  Irvine,  Eoyston,  Grantou,  near  Edinburgh. 
Eng.  Pat.  -  '  -.  April 

Tuts  or  oils  rich  in  carbon  ar  ■  i  r  incandi 

coke,  and  lanent   gases    so  produced    mixed  with 

r  Steam  only,  are  burnt  in   the   presence  of 
a  limited  supply  of  air  to  produce  lampblack. — F.  11.  L. 


Improvements  in  the  Manufacture  of  Pigments.  (I.  Imray, 
London.  From  J.  Sachs,  C.  E.  Meier,  and  X.  Gersten- 
dorfer,  Xew  York,  U.S.A.  Eng.  Pat.  166,  January  :;, 
1591. 

In  order  to  make  cotton  and  linen  absorb  certain  dyes  it  is 
necessary  to  treat  them  first  with  albuminoid  substances. 
Such  a  process  is  known  as  "  animalising,"  and  the 
inventors  have  discovered  that  a  similar  process  may  be 
employed  in  the  case  of  mica  and  other  minerals,  which 
renders  them  available  for  use  as  the  base  of  various 
pigments.  The  finely-divided  mica  is  washed  and  intro- 
duced into  a  solution  of  egg  albumen,  dried,  and  then 
treated  with  steam  at  a  temperature  slightly  above  loo  C. 
to  coagulate  the  albumen.  So  treated  it  will  readily  take  up 
any  aniline  colour,  no  mordant  being  required,  but  for  wood 
extracts  aluminium  or  tin  salts  may  be  used.  The  albumen 
may  also  be  coagulated  by  acid  vapours  or  it  may  be 
replaced  by  a  faintly  ammoniacal  solution  of  caseine.  The 
dyed  mica  has  a  beautiful  lustre,  which  may  be  increased 
and  rendered  more  metallic  by  incorporating  with  it  some 
well-polished  metallic  powder,  such  as  bronze  powder  or 
bisulphide  of  tin,  &c— F.  H.  L. 


XIT.-TANNING,  LEATHER,  GLUE.  AND 
SIZE. 

PATENTS. 

Improvement    in    the   Art    or    Process    of    Waterproofing 

/.eothcr,   and  in    the   Compounds  employed  in   the  same. 

E.  H.  Lewis,  St.  Louis,  Missouri,  U.S.A.     Eng.  Pat.  3615, 

Eebruary  20,  1S94. 

The   finished   leather   is   made   pliable  and  waterproof  by 

coating  it  with  a  compound  of  rubber-paste  or  caoutchouc, 

3  parts ;  spirits  of  turpentine,  or  its  equivalent,  2  \  parts; 

and  naphtha  ar  other  volatile  solvent,  2?,  parts.     It  may  be 

found    desirable    to    sprinkle    soap-stone     dust    or    other 

absorbent  material  on  the  prepared  side  of  the  leather  just 

before  using  it. — A.  G.  B. 


Improvement  in  the  Art  or  Process  of  Waterproofing 
Leather.  E.  H.  Lewis,  St.  Louis,  Missouri,  U.S.A. 
Eng.  Tat.  3616,  February  20,  1894. 
The  leather  is  immersed  in  a  bath  of  equal  parts  of  wax 
(beeswax,  paraffin  wax,  or  spermaceti)  and  a  volatile, 
solvent  vehicle,  such  as  naphtha,  heated  to  150° — 170:  F. 
for  5 — 10  minutes,  and  allowed  to  dry.  When  the  leather 
has  been  tanned  "  under  the  chemical  or  hot  liquor  process," 
and  therefore  has  a  very  dry  grain,  it  is  well  to  add  turpen- 
tine to  the  bath  ;  this  will  make  the  chemically-tanned 
leather  pliable,  so  that  it  can  be  successfully  operated  upon 
by  the  channeling  machine. — A.  G.  B. 


Process  and  Compound  for  Waterproofing  the  Soles  of 
Shoes.  E.H.Lewis.  St.  Louis,  Missouri,  U.S.A.  Eng. 
Pat.  3617,  February  20,  1894. 
The  following  compound  is  applied  over  the  welt  and  insole, 
or  over  the  seams,  joints,  peg-holes,  &c. : — 2k  lb.  of  wax 
are  melted  and  3  lb.  of  powdered  talc,  steatite,  or  soapstone 
are  mixed  therewith  ;  4  pints  of  rubber-paste  or  caoutchouc 
I  Brazilian  gum)  are  then  incorporated  with  the  mass. 

—A.  G.  B. 
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XV.-MANURES.  Etc. 

PA  II  NT. 

tmprovtmenh  in    Ihi    \famij  oj    I  .1    .1 

Seldner  nod  John  Watson,  inn..  Baltimore)  Mil  i  U.S.A 
Pat.  2684,  I  ebruarj  6 

'I'm  ■  ili     utilisation  of  refuse  liair,  leather,  nod 

l  ir  material  in  the  manufacture  of  high-class  nitrogi 

auras.     Cm'  method  i-  to  put  the  hair,  &e.,  with  a  weak 

solution   of  sulpburia  aoid  into   ■   closed    Bteam-jacketed 

tstar,  sikI  heated  bj   means  of  the  steam  jacket   until 

than  is  •<  pressure  of  80  lb.  in  the  d  gi  Bter,  when  the  water 

.ii  theacid  solution  is  vaporised  ;  the  fibre  is  destroyed)  and 

.!p>  mass  produced.     Alkaline  matter,  phosphate  rock, 

or  bone  is  added  lo  neutralise  the  free  acid  left  in  the  mas.. 

then  the  mixture  is  dried,  and  forms  a  nitrogenous  manure 

ii::  about  3  per  cent,  of  ammonia. 

A  preferable  method  is  to  mix  the  liair,  &c.,  with  dis- 

,,s  or  superphosphate  of   lime   (which    contains 

Id  to  disintegrate  the  hair),  with  the  addition 

rater,  and  stirring  the  mixture  by  an  agitator  in  the 

■•  r  during  the  heating.— J.  J.  K. 


XYI -SUGAR,  STARCH.  GUM,  Etc. 

Leoulin.  K.  Schulze  and  S.  Frankfort. 
Ber.  27,  1894,  65-66. 
1  ii k  authors  have  isolated  a  carbohydrate  b}  the  process 
described  in  the  preceding  abstract  from  the  stalks  of  rye 
gathered  before  the  commencement  of  seed  formation.  It 
resembles  levulin  in  most  of  it-  properties,  but  is  crystalline 
— a  difference  which  may  perhaps  be  due  to  its  superior 
purity.  It  is  optically  inactive,  and  does  not  reduce 
Folding's  solution:  it  gave  numbers  on  analysis  indicating 
the  formula  t^TI^O,,.  When  treated  with  acid  it  yields 
levulose.  Until  the  identity  or  otherwise  of  this  carbo- 
■  with  ordinary  levulose  is  definitely  settled,  the 
authors  propose  provisionally  to  denote  it  jS-levulin. 

"  —A.  R.  I.. 

Eltiwmtion   of  Calcium   Sulphide   in  Ant  nail    Charcoal  by 
Bromine.        P.     Herrmann.       Die      Deutsche 
Zuokerind.  1  !98, 18,  225. 

See  under  XXIII.,  po 


PATENTS. 


■  for  obtaining  Para-phenetolcarbamide  ("Dii/ctn"). 

.1.  Wetter.  London,  from  J.  D.  Riedcl,  Berlin.     En".  Pat 
10,850,  June  2nd,  is*!. 

S:e  under  XX..  page  542. 


Improvements  in   Refining   Sugar.       E.    Langen,    I 

Germany.     Eng.  Pat.  3782,  February  21,  1894, 
Tins  is  a  proci  --  for  obtaining   an   artificial    massecuite  by 
the  admixture  of  syrup  with  raw  sugar,  and  tl 
subjection  of  the   mass  to   ■  n   in   motion.     The 

syrup    may   be    concentrated    either   before    or     after  the 
introduction  of  the  raw  sugar. — A.  R,  L. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

V       mination  ■      -  -  |  |;.  Schul/e 

and  s.  Frankfurt.     Ber,  27,  189 

k  I  by  one 

147)  for  the   solation 

-'•  from  I  .  ited   with 

Irontium  hydroxide  added  to  the 

"■lie    exti  i.t    ii„.    ,,,,  cipitate   being    tl  I    by 

lie  anhydride.     I  he  sa  u'ned 

i'1    'I"  edition,   being    purified   bj    rep 

on  from  dilute  alcohol,     It  was  identified  by  its 

form,  taste,    rotatory   power,    reaction    with   resorcinal    after 

treatment  with  hydrochloric  acid  (levulose  reaction),  ani 
behaviour  towards  invertasc  and  Pehling's  solution.      [In 
this  way   -  bas  been  rei  i   ol 

wheat,  rye,  oats,  buckwheat,  hemp,  sunflower,  pea.  soja- 
bean,  and  (  iffei  Stingl  and  Morawski  (Monatsh,  Chem., 
7,  76),  have  proved  the  presence  of  this  carbohydrate  in 
soja-beans,  whilst  Stenhouse,  Graham  and  Campbell,  and 
Ewell,  show,  d  thai  ii  oeeur-  in  coffee.  Sacchai 
likewise  been  recognised  by  numerous  observers  in  theseeds 
of  field-bean,  scarlet  runner,  barley,  maize,  pig-nut,  hazel. 
wallnut,  and  almond;  the  author  confirms  its  preseno 
these  as  well  as  Richardson  and  Crampton,  to  whom  the 
observation  is  due  that  saccharose  occurs  in  wheat  germs. 

The  green  pels  of  the  pea  contain  saccharose,  a"  fact  of 
some  interest,  inasmuch  as  it  is  probable  thai  thi  sugar 
passes  thence  into  the  ripe  sods  where  it  is  converted  into 
starch. — A.  R.  I,. 


The   Preservation  if   Wines   by   means   if  Sodium  Silieo- 

fluoride.     L.  Surre.     Monit.  Scient.  1894,  8,  2,"j8. 
Tin:   author  has  detected    in  a  nine,  which  he  had  occasion 
to  examine  for  antiseptics,  the   presence  of  fluorides.      A 
sample    of    the    preservative    employed    was    obtained,  and 
found  to  consist  of  sodium  silicofluoride. — H.  T.  1'. 


Note  on  the  Fermentation  of  Molasses.     J.  Effrout.    Monit. 

Scient.  1894,  8,  161  — 165. 
Is  distilleries   employing   m  raw    material    serious 

losses  frequently  occur  owing  to  the  marked  resistance  to 
complete  fermentation  exhibited  by  particular  samples. 
Fermentation  in  such  cases  proceeds  very  irregularly,  and, 
when  apparently  complete,  the  lyes  still  contain  consider- 
able quantities  of  unaltered  sugar.  The  potent 
alcohol  thus  incurred  must  not  be  confounded  with  the 
lo-ses  arising  from  actual  destruction  of  alcohol  or  sugar  bv 
the  undue  development  of  acid  ferments,  the  use  of  inferior 
veast.  &3.  The  peculiarity  in  question  is  inherent  to  the 
molasses,  and  is  generally  ascribed  to  the  presence  ofa  free 
volatile  acid  (which  retards  term  md,  in  a  smaller 

degree,  to  an  excess  of  salts  (nitrates,  &c.).  The  various 
means,  based  on  this  theory,  suggested  to  render  such 
molasses  easily  fermentable,  all  aim  at  removing  the  free 
acid,  either  by  neutralisation  or  by  boiling,  with  or  without 
the  addition  of  sulphuric  acid,  and  subsequent  neutralisation 
of  the  latter.  According  to  the  author,  the  benefit  accruing 
from  such  treatment,  although  occasionally  well  marked,  is 
very  often  nil.  Experiments  made  with  good  and  bad 
samples  of  molasses  are  quoted,  which  sho>v  that : — 

1.  There  is  practically  no  connexion  between  the  per- 
centage of  volatile  acid  and  the  fermentability  of  mol 

2.  The  removal  of  the  acid  is  advanl  "  hen  its 
amount  is  unusually  large. 

The  cause  of  the   non-fermentability  of  certain  m 
must  he    sought    elsewhere,  and    is  shown    by  the  author  to 
be    due   to   tie    presence   of   a   particular    micro-organism. 
This  view  is  based  on  the  following  observations:  — 

1.  A  trace  of  difficultly  fermentable  m  led  to  a 
solution  of  normal  molasses  renders  the  whole  difficultly 
fermentable. 

2.  This  effect  is  not  destroyed  by  boiling  the  mixture. 

3.  The  effect  is  greatest  when  iuo  'illation  is  made  before 
fermentation. 
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The  author  has  succeeded  in  isolating  the  organism  and 
finds  it  to  be  essentially  anaerobian  in  character.  Grown 
io  a  solution  of  molasses  it  forms  small  viscous  masses. 
which  under  the  microscope  are  seen  to  consist  of  aggrega- 
-  of  short  rods  embedded  in  a  gelatinous  medium. 
Cultures  of  the  organism  added  to  sterilised  solutions  of 
normal  molasses  rendered  them  in  every  case  difficultly 
fermentable.  The  organism  possesses  in  an  eminent  degn  . 
the  power  of  resisting  the  influence  of  heat  and  antiseptics. 
Its  suppression  in  worts  by  the  liberal  addition  of  antiseptics 
is.  therefore,  not  practicable,  since  the  large  amount  neces- 
sary  would  deleteriously  affect  the  yeast.  Its  removal  is 
best  effected  by  some  method  of  clarification.  For  this 
purpose,  the  solution  of  molasses  is  diluted  to  a  strength 
of  1S:  Ballinsr,  slightly  acidified,  and  treated  with  tannin 
:.t  the  rate  of  25—35  grms.  per  100  kilos,  of  molasses. 
The  solution  is  then,  preferably,  raised  almost  to  the  boiling 
point  and  allowed  to  cool.  The  precipitate  which  settles 
carries  with  i'  all  the  bacterial  cells,  and  the  supernatant 
liquid  when  decanted  off  will  be  found  to  ferment  quite 
normally.  Picric  acid  may  also  be  used  as  precipitant  with 
excellent  results,  but  its  presence  is  inconvenient  in  the 
subsequent  production  of  "  viuasses."  ( Ither  clarifying 
agents,  such  as  white  of  egg,  alumina,  &c,  may  also  be 
successfully  employed. — H.  T.  P. 


Preservation  of  Wines  by  means  eif  $-Xaphthr,l 
Sulphonic  Acid.  '  Sinibaldi.  Monit.  Scient.  1893,  7, 
842—844. 

The  calcium  salt  of  this  acid  (C1ClH7OS(  >,),C'a  +  2H20, 
which  has  been  previously  described  under  the  names  of 
nsaprol  (this  Journal,  1892,  772)  and  abrastol,  has  been 
found  to  exert  a  remarkable  preservative  influence  on  wine, 
entirely  preventing  as  it  does,  even  under  the  most  trying 
circumstances,  the  development  of  acidity,  &c.  Moreover, 
Dujardin-Beaumetz  and  Stackler  have  shown  that  the  new 
antiseptic  is  perfectly  harmless  to  the  consumer,  even  when 
used  in  much  larger  quantities  than  necessary  for  the 
preservation  of  wine  (10  grms.  per  hectolitre).  As  regards 
the  legal  aspect  of  the  question,  it  seems  probable  that  the 
addition  of  abrastol  to  wine  must  be  prohibited  if  the  letter 
of  the  law  be  adhered  to.  Possibly  a  limit  of  toleration 
may  be  permitted,  as  in  the  case  of  salt  and  potassium 
sulphate  (see  next  abstract). — H.  T.  P. 


Note  on  Abrastol.  E.  Xoeltim:.  Monit.  Scient.  1894,  8, 
257— 2*58. 
Abrastol,  the  calcium  salt  of  jS-naphthol  sulphonic  acid, 
Ca(CK,II;OS03)»  +  3U„0,  has  been  latterly  employed  with 
excellent  results  for  the  preservation  of  wines.  In  spite 
of  the  complete  harmlessness  of  the  product,  considerable 
objection  has  been  raised  by  the  French  press,  &c.  to  its 
use,  opposition  being  offered  to  the  addition  of  all  chemicals, 
however  harmless,  in  the  case  of  alimentary  substances. 
As  the  subject  is  one  of  those  under  discussion  befoie  the 
•'  Comite  d'Hygiene  de  France,"  the  author  takes  the 
opportunity  to  bring  forward  the  evidence  in  favour  of  the 
harmlessness  of  abrastol  from  a  hygienic  standpoint.  The 
maximum  quantity  of  abrastol  necessary  for  the  preserva- 
tion of  wine  is  10  grms.  per  hectolitre.  Dujardin-Beaumetz 
and  Stackler  have,  however,  shown  that  6  grms.  of  abrastol 
may  be  taken  internally  per  diem  without  any  ill-effects. 
As  regards  the  possibility  of  noxious  decomposition  products 
beins  formt  d  from  abrastol,  the  only  reaction  that  need  be 
considered  is  the  possible  formation  of  free  naphthol  and 
potassium  sulphate.  The  quantities  of  these  substances 
obtainable  by  the  decomposition  of  In  grms.  of  abrastol 
are  6  and  8  grms.  respectively.  Potassium  sulphate  i* 
tolerated  by  law  in  wines  up  to  2  grms.  per  litre  ;  whilst 
naphthol  is  even  more  harmless  than  abrastol  itself,  and 
may  be  taken  in  doses  up  to  26  grms.  without  risk.  From 
thes.-  facts  it  appears  that  the  addition  of  abrastol  to  wines 
might  with  advantage  replace  the  usual  practice  of  "plaster- 
ing," since  by  the  latter  operation  considerable  quantities 
of  potassium  sulphate  are  formed,  a  substance  which  has 
been  shown  to  exert  a  distinctly  unfavourable  influence  on 
the  human  organism. — H.  T.  P. 


Aeration:  Its  Effect  in  Brewing'.    L.Brinut.  Trans.  North 
of  Kng.  Inst.  Tech.  Brewing,  1893—94,  3  [2],  23—32. 

The  value  of  aeration  is  now  universally  admitted,  anil 
there  are  few  breweries  in  which  it  has  not  been  adopted. 
Dealing  with  the  contamination  side  of  the  question,  the 
author  qnotes  some  figures  showing  the  number  of  micro- 
organisms contained  in  the  air  at  various  seasons  and  at 
different  altitudes  from  the  ground.  As  these  micro- 
organisms include  bacteria,  wiid  yeasts,  &c,  the  desirability 
of  preventing  infection  is  obvious ;  but  the  means  at  one 
time  adopted  for  this  purpose — of  discarding  the  coolers 
entirely,  and  using  only  internal  refrigerators — are  not  com- 
mendable (and  quickly  fell  out  of  use)  because  aeration  is 
reduced  to  a  minimum,  and  the  resulting  beers  "  drop 
bright "  with  difficulty. 

Aeration  is  of  two  kinds,  hot  and  cold.  The  former  is  a 
chemical  process,  i.e.,  the  oxygen  of  the  air  is  absorbed 
and  combines  with  the  wort  constituents.  During  the  latter, 
oxygen  is  mechanically  dissolved  by  the  wort.  The  precise 
effect  of  hot  aeration,  and  the  manner  in  which  the  oxygei 
i~  fixed,  are  not  known.  But  the  author  disposes  of  the 
theory — accepted  by  many— that  certain  nitrogenous  con- 
stituents  of  the  wort  are  precipitated  thereby.  Experi- 
ments are  quoted  which  show  that  the  nitrogen  percentage 
is  practically  unaltered  by  aeration.  Aerated  wort,  how- 
ever, is  always  slightly  darker  in  colour,  and  settles  bright 
readily  as  compared  with  non-aerated  wort.  The  latter,  in 
fact,  retains  a  persistent  opalescence  (due  to  finely -divided 
hop-resins)  which  extends  to  the  resulting  beer,  causing  a 
turbidity  which  is  difficultly  removable,  even  by  finings. 
Taking  into  account  these  facts,  as  well  as  Hayduck's 
researches  on  the  hop-resins,  it  is  probable  that  the  oxygen 
absorbed  combines  with  the  carbohydrate  constituents  of 
the  wort,  and  partly  with  the  hop-resins,  causing  the  latter 
to  agglomerate  and  deposit  readily.  Hot  aeration  takes 
place  best  at  temperatures  ranging  from  1S0° — 200°  F.,  i.e. 
when  the  wort  is  on  the  hop-back  and  early  on  the  coolers. 
The  author  regards  as  practically  useless  all  processes 
involving  the  blowing  of  air  through  the  boiling  wort  in 
copper.  Although  moderate  aeration  is  desirable,  over- 
aeration  is  probably  objectionable,  as  it  appears  to  result 
in  a  loss  of  hop  flavour  (Pasteur),  and  possibly  also  in  1  -• 
of  antiseptic  power  of  the  hop-resins.  Moreover,  the  wort 
is  unnecessarily  exposed  to  the  risk  of  infection. 

Cold  aeration  occurs  chiefly  on  the  refrigerators.  At 
this  stage  the  wort  becomes  almost  saturated  with  dis- 
solved oxygen,  the  presence  of  which  is  necessary,  as 
Pasteur  has  shown,  in  order  that  a  vigorous  fermentation 
may  be  obtained.  The  oxygen  thus  dissolved  disappears 
during  the  ^arly  stages  of  fermentation  (8 — 10  hours  after 
pitching),  and  is  undoubtedly  utilised  by  the  yeast. 

In  the  discussion  which  ensued  after  the  reading  of  the 
paper,  no  points  of  importance  were  raised. — H.  T.  P. 


Hops 


L.  Ilriaut  and  0.  S.  Meacham.     Trans.  Inst. 
Brew.  7,  117—140. 

Experiments  conducted  by  Hayduck's  method  show  that 
the  deterioration  which  takes  plaee  in  hops  on  keeping  is 
due  to  the  transformation  of  soft  oleo-resin  into  hard  resin, 
but  this  change  would  seem  not  to  be  the  result  of  an 
oxidising  action  of  the  atmospheric  oxygen. 

The  amount  of  resin  contained  in  the  same  kind  of  hops 
at  different  stages  of  development  and  ripening  increases 
with  the  age  of  the  hop  until  the  hop  has  attained  a  degree 
of  brown  ripeness,  which  would  militate  very  greatly  against 
its  market  value  on  the  ground  of  appearance.  The  authors 
have  confirmed  their  former  opinion  (this  Journal,  189-3.  703) 
that  foreign  hops  have  a  greater  preservative  action  than 
English  hops,  and  show  that  this  is  due,  not  to  foreign  hops 

"ling  a  greater  proportion  of  acid  to  beer  than  English 
ones,  nor  to  their  containing  any  materially  greater  amount 
of  tannin,  but  to  their  being  richer  in  total  resins  and  con- 
taining a  larger  proportion  of  oleo-resin  than  English  hops. 

The  authors  are  of  opinion  that  the  amount  of  albumi- 
noids precipitated  by  the  hop  tannin  during  the  boiling  of 
wort  is  very  small  and  has  been  much  over-estimated. 

— J.  G.W. 
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Studies  on  S lory  I ntation  and  "  Frets."     II.  Van 

Laer.     Trans   Inst.  Brew.  7,  5.— 1 1.:. 
By  cultivating  the  deposits  of  English  and   Belgian  b© 
which  were   undergoing   secondary  fermentation,   in    < 

1  owevi  r,  the   necessary 

linMng   the   cultivation    for   a   sufficient 

|th   of  time,   the   author  has   isolated,    in   addition  to 
,   Itycoderma  1 1  revisia  and  torulas, 
growths  presenting  marked  differences  in   their  physio- 
iraeters  which  be  lias  made  the  objects  of  invi 

me  yeasts  were  also  found  in  the  yeast  nsed 
thing  these  beers,  but  to  isolate  them  directly  from 
Buohayeasl   it  was  first  necessary  to  induce  their  appear- 
fermenting   products  ol    starch  conversion,   pre- 
nlj  fermented  :un!  freed  from  alcohol,  with  this  yeast. 
A  deposit  is  obtained  in  this   way,  after  several  weeks' 
lonsisting  of  the  secondary  forms  pn  existent,  but 
ically    indistinguishable    in   the    pitching    yeast 
mdary  forms  were  also  obtained  direct   from  ordinary 
!   it  for  eight  days  on  sterilised  filter-paper 
under  a  desiccator  and  afterwards  cultivating  in   :i   very 
attenuated  beer  which  had  been  previously  fermented  and 
then  pasteurised,  after  the  addition  of  a  little  maltose.     By 
this  method   of  culture  the   S.  cerevisis    tonus  existent  in 
the  yeast  reproduce   themselves  less   rapidly  than  do  the 
i.irv  forms. 
The  species  of  secondary  forms  isolated  in  this  way  were 
distinguished    by    I  1  1    their    macroscopical   aspect,   which 
raried  from  heavy  and  clotty  to  light  and  flocculent; 
the  limit-attenuation  to  which  they  gave  rise  in  boiled  worts. 
which  showed   considerable    variation;  and  (81    their  fer- 
mentative  energy  or  the   relative   rate   of  destruction   of 
carbohydrates  which  they    produced  in  the  same  wort  under 
identical  conditions. 

With  regard  to  their  microscopical  aspect,  the  S.  cerevisis 
forms  retained  their  original  round  form  during  all  the 
phases  of  fermentation,  while  the  s'.  ellipsoideus  and  S. 
Pastorianus  forms  showed  considerable  polymorphism 
dejiendent  on  the  stage  of  fermentation  and  the  medium  in 
which  it  was  conducted. 

Experiments  were  conducted  on  the  fermentation  of  wort 
by  means  of  isolated  species,  both  singly  and  in  mixture, 
and  the  author  arrives  at  the  conclusions  that  when  dry 
hops  are  added  to  a  beer  at  racking  (1)  the  after-fermen- 
tation will  show  itself  after  a  more  or  less  extended  period, 
irrespective  altogether  of  the  nature  of  the  yeast  used  for 
pitching;  (8)  if  the  primary  yeast  is  mixed  with  even 
minute  quantities  of  secondary  yeasts,  the  after-fermentation 
always  shows  itself  and  with  greater  intensity  than  when 
the  beer  has  only  been  pitched  with  the  primary  yeast ; 
and  (3)  that  the  intensity  of  the  fermentation  depends'  npon 
the  nature  of  •  1  with  the  principal  yeast. 

The  author  explains  the  turbidity  produced  in  beer  by 
-  frets  "  as  being  due  to  the  coefficient  of  reproduction,  i.e. 
the  ratio  of  the  number  of  cells  produced  to  the  matter 
fermented,  of  yeasts  of  the  ellipsoidevs  and  Pastorianus 
types  being  greater  than  that  of  >'.  cereeisise. 

Fermentations  conducted  without  the  addition  of  drv  hops 
at  racking  have  established  the  following  conclusions:  — 

(1.)  The  exclusive  use  of  certain  types  of  yeast  may  give 
rise  to  an  after-fermentation,  which  must  be  regarded  as  a 
continuation  of  the  primary  one.  This  after-fermentation  is, 
however,  too  vigorous  and  is  accompanied  by  a  too  great 
reproduction  of  yeast  to  be  applicable  commercially. 

livery  system  oi  yeast  formed  by  one  or  more  races 
of  a  similar  type  and  of  very  small  quantities   of  a  yeast 
having  a  lower  limit  of  attenuation  may  give  rise  to  after- 
fermentation,  in  which  instance  the  attenuation  obtained  at 
I  is  practically  that  which  would  have  been  obtained 
by  fermenting  with  the   preponderating  yeast   onlv,  whilst 
the  limit-attenuation  will  be  that  of  the  lowest   tvpe  of  the 
Of  yeasts. 
.)  An  after-fermentation  can  also  be  obtained  bv  intro- 
ducing into  a  yeast    or    mixture  of  yeasts,   the     pace  of 
fermentation  of  which  is  rapid,  a  large  quantity  of  a  slower 
yeast,  by  which  means  the  attenuation   at  racking  will  be 
irevented  from  attaining   the  limit    corresponding   to   the 
rapid  yeast.     The  after-fermentation   is   then   produced  by 
virtue  of  the  difference  existing  between  the  attenuation  at 


lacking  and  that  to  tin-  limit-attenuati< 

the  system  ol  .i ■  asu  used. 

fermented  with  certain  mixtures  of  Saccha 
1    immunity    us   regards   wild   y 
eh  are  thi 
ferments  1 


Pur,     1  Yea      and    the    1 

v  of  Fluorine  Compounds,  in  thi    /  \. 

is.     Zeits.  fttr  Spiritusind.  16,  ErgSnzung 

\  1  11  it  a  careful  discussion  of  the  results  of  him 
others,  the  author  draws  the   following  conclusions  : — (  |.) 
rhe  introduction  of  pure  yeast   in  facture  of  spirit 

.  cided  advance,  a-  antiseptics  are  not  able  ti 
pure  culture  nor  the  destruction  of  disease  ferments.     (2.) 
True  pure  culture  is  only  attainable  by  llan- 
Starting    from    a    single    cell.     (.').)  Effront's    proposal    to 
purify  the  yeast  by  hydrofluoric  acid  is  not   certain  to  effect 
its  purpose  of  enabling  the  eull  stroy   the 

disease    ferments.      14.)   The     advantages     of     the     II. 1 
method,  which   have   been   proved    in    brewing,  are   equally 
valid  in   spirit  manufacture.     (.'>.)  The  introduction  of   the 
pure  culture  system  does  not  exclude  the  use  of  antisepl 
which  are  still  necessary  in  certain  directions.     (6.)   With 
the  1  of  pure  cultures,  the  use  of  disinfectants  in 

cleansing  of  vessels,  \<  .  is  even  more  necessary  than  hitherto. 
The  author  ci  the  besl  disinfect- 

ants for  these  purposes.     (7.)    The  use  of  disinfectants  with 
the  yeast, masl  ,  &c.,  is  -till  uecessary^as  in  spirit  man1: 
ture  the  mash  is  more  susceptible  to  bacterial  infection  than 
is  the  case  with  the  hopped  mash  of  the  brewery.     Diasl 
especially    Deeds   the    protection    of  antiseptics.     (8.) 
mode  of  working  will  be   modified   where   pare   cultun 
introduced,  as  less    impurities  are  introduced    into  the  mash 
and  the  latter  becomes  more  resistant   to  outside  influences. 
(9.)  Hydrofluoric  acid  is  of  great  value  in  helping  the  pure 
yeast  to  resist  the  harmful   influence  of  acidifying  ferm> 
&C,  both    during  fermentation   and   during   the   continuous 
yeast  culture.     This  beneficial  influence  is  not,  however,  as 
far-reaching  as  Effronl   states  it  to  be.     (10.)   Hydrofluoric 
acid  exercises  a  specific  physiological  action  on  yeast  and  if 
employed   with   care,  may  he   a   useful    stimulant    for    the- 
yeast.      It  must  be  remembered,  however,  that  under  certain 
circumstances  this  acid   may  also  act  as  a  stimulant  to  the 
disease  ferments  ;  and   an  exact   knowledge  of   the  culture 
and  disease  yeast-,  and  of  the  other  organisms  met   with  in 
spirit   manufacture,   is    necessary  before  a   really  rational 
and  complete  use  of  the  hydrofluoric  method  is  possible. 

— L.  T.  T. 


PATENTS. 


An  Improvement  in  the  Manufacture  of  Beer.  J.  Pikbart. 
Mahrisch  Schoenberg,  Moravia.  Eng.  Pat.  10,132, 
May  20,  1893. 

This  invention  relates  to  the  application  of  a  preparation  of 
the  fruit  of  the  carob  tree  (ceratonia  siliqua)  in  brewing,  with 
the  object  of  imparting  a  pleasant  aroma  and  giving  greater 
body  to  beer  ;  also  to  mask  the  vapid  bitter  flavour  and 
render  the  beer  better  fitted  for  keeping  and  more  wholesome. 
The  fruits  are  treated  with  warm  water,  and  are  washed  and 
dried  at  about  3D0  C.  until  they  present  a  brownish  colour, 
and  the  juice  of  the  fruit  when  the  latter  is  broken  is  dark 
red.  The  dried  fruits  while  still  warm  are  cut  into  p 
I  and  may  be  stored  or  added  directly  to  the  mash  in  the 
proportion  of  about  2'5  kilos,  to  a  hectolitre  of  ordinary 
beer. — A.  II.  I.. 


An  Improved  Still  or  Apparatus  for  Distilling  Spirits  and 
all  kinds  of  other  Liquids.  G.  Morris  and  W.  Edney, 
both  of  Bristol.     Eng.  Pat.  16,063,  August  ! 

See  under  I.,  page  504. 
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Improvements  relating  to  the  Saccharification  of  Wort  or 
the  lik.mul  to  the  £xtraction  ami  Subsequent   Treat- 
/  in  Brewing,  Distilling,  and  in  the  Manufac- 
ture Syrups,   and    other    Extracts,    and 
Apparatus  therefor,    ii.  de  Geyter,  Mouseron,  Belgium. 
Pat.  6168,  March  22,  1S94. 

The  process  claimed  in  this  specification  comprises  the 
following  clauses  : — (I.)  The  continuous  diastatic  sacchari- 
tieation  of  the  amylaceous  materials  obtained  by  uninterrupted 
circulation  within  appropriate   I  figure).     (2.) 


The  exhaustion  or  extraction  and  continuous  washing  of  the 
malt  and  hops.  (3.)  The  coagulation  of  the  nitrogenous 
materials  of  the  wort  by  oxidation  in  a  tubular  apparatus, 
followed  by  the  purifying  of  the  wort  by  separation  of  the 
nitrogenous  coagulated  materials  by  cold  filtration  and 
subsequent  reheating  during  the  boiling  process,  and  without 
interruption.  The  invention  of  the  apparatus  (see  figure) 
for  carrying  out  the  above  process  is  also  claimed.  It 
consists  of  three  troughs,  namely,  a  "resting  trough  "  II,  a 
"  saccharifier "   s,    and    a    "  resting    trough "    K'   for  the 
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saccharifier.  Each  of  these  is  provided  with  "  moistening," 
"  working  up,"  and  "  propelling  "  gear  so  that  the  diastatic 
action  may  proceed  continuously.  There  are  also  wash- 
ing and  exhausting  batteries  for  the  returns  and  hops, 
V  to  V  and  V  to  V  ;,  having  false  bottoms,  in  which  the 
water  arriving  over  the  most  exhausted  returns  or  hops 
successively  over  the  gradually  richer  returns  or 
hops  so  as  to  produce  a  complete  exhaustion.  Lastly,  the 
combination  of  an  aerator  tube  tm,  serving  to  bring  about 
the  coagulation  of  the  nitrogenous  matters  of  the  wort,  with 
a  heat  interchange!  M  and  a  filter  F  for  separating  the 
coagulated  nitrogenous  matter  during  the  boiling  of  the 
wort.— A.  E.  ].. 


XVIII.-CHEMISTEY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

{A.}— CHEMISTRY  OF  FOODS. 

77,.     Curdling   of  Milk.     M.   W.  lies.     School  of  Mines 
Quarterly,  15  [2],  1894,  105—108. 

Is  1877  the  author   published  the   following  observation  in 
the  Boston  Journal  of  Chemistry,  12  [6]  :— 


.Skimmed  milk,  exposed  in  a  eudiometer  to  the  action  of 
oxygen  ozonised  by  the  passage  of  an  electric  spark,  became 
acid  and  coagulated.  He  now  finds  that  other  oxidising 
agents,  such  as  hydrogen  peroxide,  bromine  water,  potassium 
permanganate  and  bichromate,  have  a  like  effect.  The 
effect  of  rennet  is  not,  on  this  account,  necessarily  to  be 
considered  one  of  oxidation,  beiug  more  probably  due 
to  precipitation  of  the  casein  by  lactic  acid  arising  from 
milk-sugar  acted  on  by  the  rennet.  He  suggests  the  use  of 
hydrogen  peroxide  iu  place  of  rennet  for  cheese-making. 

— B.  B. 


The  t  'arbohydrates  of  the  Fruit  of  the  Kentucky  Coffee- 
Xut  Tree  (Gt/mnocladus  Canadensis).  W.  E.  Stone 
and  W.  II.  Test.     Amer.  Chern.  J.  15,  660—663. 

The  Kentucky  coffee-nut  tree  occurs  in  fertile  soils  in  the 
wesl  and  south-west  of  the  United  States,  and  is  closely 
related  both  to  the  common  thorny  or  honey  locust 
Git  ditschia")  and  to  Ceratonia  siliqua.  The  fruit  consists 
el  a  leathery  pod  3  to  6  ins.  in  length,  and  containing  from 
two  to  six  brown,  oval  and  very  hard  seeds,  which  are 
embedded  in  a  greenish  waxy  gum.  The  dry  matter  of  the 
gum  contains  about  15  per  cent,  of  saccharose,  and  almost 
as  much  glucose ;  it  is  free  both  from  galactose  and  from 
starch.  The  insoluble  gum  of  the  fruit  which  remains  after 
extracting  the  fresh  gum  with  alcohol  is  partially  hydrolysed 
when  treated  with  dilute  sulphuric  acid,  the  products  of 
hydrolysis  being  dextrose  and  a  pentose,  probably  arabinose. 
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[t  ia  questionable  whether  these  arc  derived  from 

mother    lubstancet   in    the   >;iim   or   from    an    iodividuul 

substance,     C   A.  K 


.»/„„■.  oil, mil   Food  from    Pea    > 

inlar  Keports,  1894,  44,  688. 

S.r  un,U  ■  XII.,  pagi 


(   nihil 


\     ,,,//    Oxycelluloses.     I     Celluloses  of  the  Grammes. 

,•  Smith.     Proc   <  hem.  Soi  >     137],  89. 

Tin   ■•  celluloses "   of   esparto   and  the   cereal   straws,   as 
isolated  by  the  well-known  processes  of  the  paper-maker, 
farther  purified,  and  (1)  their  ultimate  composition, 
the   amount  of    furfural    obtained   on    boiling    with 
ius  hydrochloric  acid  (1'06  rel.   dens.)   were   del 
mined. 

rhese  "  celluloses,"  were  found  to  be  oxycelluloses,  and, 

the;  do  not   give  the  reactions  characteristic  of  the 

pentoses,  they  are  of  the  type  of  those  obtained  by  Cross 

Bevan  by  regulated  oxidation  of  the  normal  celluloses  i 
(H>r.  It 

Such  oxycelluloses  being  widely  distributed  in  nature.it 
becomes  important  to  study  their  physiology.  A  course  of 
systematic  observations  has  therefore  been  undertaken  on 
the  germination  and  growth  of  the  barley  plant  in  relation 
to  the  composition  and  constitution  of  its  permanent  tissue 
("cellulose  "). 

It  has  already  been  observed  that,  by  germination  in  the 
dark  and  growth  of  the  sprouts  (etiolated)  until  the 
endosperm  is  nearly  exhausted,  there  is  a  considerable 
increase  in  the  furfural-yielding  constituents  (60 — 80  per 
cent.),  the  early  material  of  the  tissue  giving  5  per  cent, 
furfural,  and  at  the  same  time  no  pentose  reaction,  which 
proves  it  to  he  an  oxycellulose.  The  results  are  still  more 
marked  in  the  case  of  the  tissues  of  plants  grown  in  the 
light.  In  the  discussion  following,  Mr.  Warington  hoped 
that  the  authors  would  continue  tin-  investigation,  as  the 
subject  was  of  much  importance  in  relation  to  the 
digestibility  of  animal  food.  They  had  already  established 
the  important  fact  that  the  production  of  furfural  can  no 
longer  be  utilised  for  the  estimation  of  the  pentoses,  since 
the  oxycelluloses  also  furnish  this  compound. 


/    Luiil   Pipes  for    Conveying  Water.     M. 
Lecco.     (heni.  Zeit.  17,  1431. 

See  under  XXIII.,  page  54  7. 


l'ATl.N  rs 


Apparatus   for  the  Artificial  Production   ■■/    '  halybeate 
Water.    0,    March,   London      Eng    Pal    9362,  May  10, 


A  .V,  ir  or  Improved  Method  of  Improving  the  Quality  of 
Damaged  or  other  Coffee.  A.  Brougier,  Munich, 
Germany.     Eng.  Pat  B270,  April  24,  1893. 

Tbk  inventor"s  claim  is  one  of  improvement  of  the  coffee 
by  roasting  the  beans  with  an  extract  containing  caffeine, 
which  extract  i-  obtained  by  boiling  new  unroasted  shells 
or  the  pulp  of  the  coffee  berries,  or  coffee  leaves,  or  leaves 
of  the  cocoa,  kola,  mathc,  or  tea.  The  extract  is  only 
added  at  the  moment  when  the  outer  layers  of  the  beans 
begin  to  give  off  volatile  oil  and  develop  a  bluish  smoke. 
Sea-damaged  or  other  coffee  of  inferior  quality  is  soaked  in 
lime-water  previous  to  the  roasting  process.  Any  excess  of 
lime  is  removed  by  washing. 

Whatever  roasting  apparatus  is  used,  it  must  be  con- 
structed so  as  to  allow  of  a  periodical  insertion  of  a  tube 
into  us  roasting  drum,  for  instance,  through  the  hollow  axis, 
to  that  point  where  the  beans  begin  to  swell  and  get  mellow. 
The  extract  containing  the  caffeine  is  then  sprayed  over  the 
beans  by  means  of  a  distributing  apparatus. — L~  de  K. 


N,e  under  \  I.,  pa 


Proa  I  vg  Milk  and  Cream  for  a  Length   of 

Time,  rendering  it  suitable  for  Lengthy    Transit.     \Y. 
F.   E.  Casse,  Copenhagen,  Denmark,     Eng,  Pat.  15,161, 
1st  8,  1893. 

Mni,.  which  should  be  quite  fresh,  is  put   into   suitable 
containers  and  mixed    witl  ady  frozen  milk 

from  the  Bamc  or  a  previous  milking.  The  vessel  is  then 
generally  closed,  but  in  a  pure  atmosphere  it  may  be  left 
The  pieces  of  frozen  milk  remain  floating  on  the 
surface,  keeping  the  milk  for  a  time  at  32  I".  Daring  thi 
gradual  melting  the  liquid  is  thus  kept  in  a  state  of 
continual  motion,  which    pi  rising  of  the  cream. 

If  the  container  is  large  enough  to  hold  80  or  100  gallons 
of  milk  and  ;i  BU  frozen  milk,  and  if  it  1 

in  a  layer  of  sawdust  I  or  .",  ins.  thick,  the  milk  may  be 
a  rule,  kept  quite  fresh  for  two  or  three'  weeks. — L.  de  IC. 


Improvements    in    the    Treatment    of   Pepper.     M.    Kir,  h ■ 
berger,  London.     Kug.  Pat.  16,941,  September  8,  1893. 

Thk  inventor  claims  to  have  made  an  improvement   in  the 
bleaching  of  pepper,  chiefly  by  usiriL'  alum. 

Atter  any  dust  has  been  separated  f rom  the  pepper  by 
winnowing,  it  is  placed  in  water  and  any  grains  that  float 
are  rejected.  The  grains  which  sink  are  removed  and 
watered  at  intervals  until  the  outer  coverings  are  rotten. 
The  pepper  is  then  placed  in  an  iron  pan  and  sprinkled  with 
alum  or  a  solution  of  the  same,  and  trodden  under  foot  until 
the  husks  and  the  black  oily  matter  have  been  removed. 
After  thoroughly  washing  with  water,  the  grains  are  placed 
in  a  solution  of  chloride  of  lime  mixed  with  alum  or  a  little 
sulphuric  acid.  To  remove  excess  of  chloride  of  lime,  the- 
pepper  is  once  more  rinsed  iu  alum  water.  In  the  treatment 
according  to  this  invention  of  commercial  white  pepper 
coloured  with  lime,  the  latter  must  be  first  removed  by 
treatment  with  dilute  acetic  or  some  other  weak  acid. 

-L.de  K. 


.1  A ,  id  m-  Improved  Meat  Extract.  Communicated  by 
.1.11.  Niemann,  Warracknabeal,  Australia;  B.  F.  Mac- 
loskev,  Manchester.  Eng.  Pat.  1170,  January  19, 
1894. 

The  inventor  claims  to  have  prepared  a  superior  meat 
extract  by  expressing  the  juices  of  raw  lean  meat  and 
evaporating  them  to  a  thick  consistency  or  to  dryness,  after 
tir>t  adding  about  one  eighth  part  of  culinary  salt.  Before 
packing  the  extract  for  sale  and  use,  it  is  mixed  with  about 
an  equal  bulk  of  Liebig's  extract  of  meat  or  any  other 
similar  preparation ;  also  with  pepper  sauce  if  desired. 

The   beef,  or   other  suitable  meat,  should  be  freed  from 
fat  a-  far  as  practicable  before  being  pressed  out. — L.  de  K. 


(#•)• 


-SANITARY  CHEMISTRY 
PURIFICATION. 


AN  1 1   WATER 


The  I  se  af  Lead  Pipes  for  Conveying   I 
Lecco.     Cbem.  Zeit.  17,  14S1. 
■See  under  XXIII. ,  page  547. 


M.  T. 


Experiments  an  the  Disinfection  oj  Tawn  Sewage  with 
Sulphuric  Acid.  M.  Ivanoff.  I'roc.  Inst.  Civil  Eng. 
115  [!]>  42—43  ;  and  Zeits.  fur  Hygiene,  1893,  86. 
The  fact  that  the  cholera  bacillus  displays  an  intense 
susceptibilitv  to  the  action  of  acids  was  known  to  its  dis- 
coverer, for  Dr.  Koch  pointed  out  that  in  the  acid  secretions 
of  the  stomach  these  bacilli  speedily  lose  their  vitality.     The 
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ment  experiments  of  Kitasato  have  shown  that  very 
additions  of  sulphuric  ami  hydrochloric  acids  to 
bouillon  cultures  destroy  cholera  germs  in  the  course  of  a 
few  hours;  and,  lastly,  Messrs.  Statzer  and  Burn  have 
studied  exhaustively  the  effect  upon  these  organisms  of 
very  dilute  solutions  of  sulphuric  acid.  At  the  suggestion 
of    Professor   Pfuhl,   the  author  undertook   to   investigate 

:lou  of  dilute  sulphuric  acid  upon  cholera  bacteria 
when  present  in  sewage  water.  From  the  inception  of  his 
experiments  he  surmised  that  under  these  conditions  the 
acid  must  be  used  in  a  more  concentrated  form  than  in 
above  cases,  because  the  sewage  water  invariably  contains 
substances  which  would  combine  with  the  acid,  and  would 
thus,  to  some  extent,  neutralise  its  effects.  It  was.  how- 
ever, ascertained  that  the  additional  amount  of  acid 
rendered  necessary  on  this  account  was  but  trifling.  The 
samples  of  sewage  water  were  derived  both  from  the  Berlin 
and  the  Potsdam  sewers,  and  were  infected  alternately  with 
pure  cultures  of  the  cholera  bacillus  and  with  the  fresh 
■dejections  of  a  cholera  patient.  The  acid  in  the  case  of 
the  Berlin  sewage  water  was  used  in  three  degrees  of 
strength  : — |  H  as  a  0"02  per  cent,  solution ;  (2)  as  a  0'04 
per  cent,  solution;  and  (3)  as  a  01  per  cent,  solution. 
The  conditions  under  which  the  analyses  were  made  are 
fully  described,  and  the  author  availed  himself  of  micro- 
scopic observations,  as  well  as  bacteriological  tests.  Four 
parallel  series  of  experiments  were  carried  out,  and  the 
results  were  in  every  case  identical.  The  Potsdam  sewage, 
which  is  three  times  as  concentrated  as  that  of  Berlin,  was 
treated  with  stronger  acid,  viz.,  with  0-04,  CrOG,  0*08,  and 
0-12  per  cent,  solutions.  It  was  found  that  in  the  case  of 
the  Berlin  sewage,  the  0-04  per  cent,  solution  of  acid  was 
fatal  to  the  cholera  bacilli,  but  that  with  the  stronger 
sewage  water  of  Potsdam,  the  amount  of  acid  needed  was 
that  present  in  the  0-08  per  cent,  solution.  It  is  pointed 
out  that  whereas,  previous  to  treatment,  the  sewage  water 
was  faintly  alkaline,  the  sample  to  which  0-08  per  cent,  of 
acid  had  been  added  had  a  strongly  acid  reaction  to  litmus 
paper,  and  that  such  reaction  may  be  regarded  as  an 
indication  that  the  necessary  dose  of  acid  has  been  em- 
ployed. This  treatment  is,  with  the  exception  of  the  use  of 
lime,  the  cheapest  system  that  can  be  adopted. 


Experiments  concerning  the  Action  of  Peat  Dust  upon  the 
Bacteria  of  Cholera  and  Typhoid  Fever.  C.  Fninkel 
and  E.  Klipstein.  Zeits.  fur  Hygiene,  1893,  333  ;  and 
Proc.  In^t.  Civil  Eng.  115  [1],  44—45. 
From  certain  researches  by  Schroder,  it  has  become  evident 
that,  in  addition  to  its  properties  as  a  disinfectant,  peat 
ses  the  power  of  destroying  the  cholera  vibrios, 
though  certain  other  species  of  bacilli  prove  themselves 
more  capable  of  resisting  its  influence.  The  authors  have 
conducted  a  series  of  tests  with  two  descriptions  of  peat, 
one  of  which  had  a  strongly  acid  reaction,  the  other  was 
more  feebly  acid.  Samples  of  each  kind  of  peat,  both 
sterilised  and  non-sterilised,  were  added  to  cultures  of 
cholera-,  typhoid  fever-,  and  other  germs,  and  the  results  are 
set  forth  in  tables.  It  is  deduced  that  in  from  2\  to  5 
hours  the  comma  bacillus  is  destroyed  by  the  addition  of 
peat  dust :  but  exposure  to  this  substance  for  only  one  half 
or  one  hour  will  sensibly  diminish  its  vitality.  The  cholera 
vibrios  may  retain  their  vitality  for  as  long  as  14  days  in  a 
mixture  of  peat  dust  with  urine;  but,  as  a  rule,  they  are 
destroyed  at  the  end  of  a  week,  or,  in  very  acid  urine,  even 
after  only  one  day.  Mixtures  of  peat  with  various  sub- 
stances  valuable  in  agriculture  (kainit  and  superphosphates) 
were  also  tested  by  the  authors ;  kainit  was  found  to  be 
wholly  devoid  of  influence  upon  the  cholera  bacteria,  while 
both  kinds  of  superphosphate  examined  proved  themselves 
to  be  possessed  cf  marked  effect  in  augmenting  the 
germicide  powers  of  peat.  Investigations  specially  under- 
taken to  determine  upon  what  properties  in  the  peat  this 
action  depended,  demonstrated  that  its  influence  was  due 
to  the  acids  therein  coutained,  and  led  to  the  conclusion 
that,  in  order  to  increase  the  efficiency  of  the  peat  to  the 
utmost,  care  must  be  taken  to  intensify,  as  far  as  possible, 
tiiis  acid  reaction  by  artificial  means.  Under  all  circum- 
stances, where  a  dry  system  is  unavoidable,  as,  for  instance, 


in  the  case  of  isolated  buildiugs,  hospitals,  barracks,  Ike. 
the  use  of  dried  peat  may  be  confidently  recommended  as 
furnishing  a  safe,  cheap,  and  reliable  system  of  dealing 
with  excreta.     (See  this  Journal.  1893,  994.) 


PATENTS. 

.1  New  and  Improved  Method  of  Treating  Sewage  by  Means 
of  Ferric  <  'ompounds.  E.  C.  Tanner,  Chester.  Eng. 
Pat.  90G3,  May  6,  1893. 

Si  n  lge,  when  not  already  alkaline,  is  treated  with  milk  of 
lime,  chloride  of  lime  (calcium  hypochlorite),  and  with 
solution  of  ferrous  sulphate  crystals.  But  if  the  sewage  is 
already  alkaline,  the  lime  may  he  omitted. — E.  S. 


Improvements  in  Apparatus  for  Softening  and  Purifying 
Water.  A.  Smith,  Camberwell.  Eng.  Pat.  14,195,  Julv  22, 
1893. 

The  water  to  be  softened  is  caused  to  flow  through  the 
channels  of  a  mixing  cistern,  where  it  meets  with  the 
reagent,  such  as  lime  or  the  like,  and  becomes  thoroughly 
mixed  before  passing  out  into  the  softening  cistern,  forme  I 
with  a  central  entrance  funnel,  which  discharges  the  water 
into  the  cistern  where  the  softening  process  is  completed  ; 
the  water  finally  escapes  by  rising  and  flowing  over  the 
edge  of  a  discharge  gutter  placed [round  the  inside  of  the 
cistern.  The  process  of  softening  in  the  mixing  cistern  may 
be  acclerated  by  heating  the  water  as  it  flows  through  the 
mixing  channels. — E.  G.  C. 


(C.)— DISINFECTANTS. 

PATENT. 

A  Superfatted  Diniodide  of  Mercury  Soap.  C.  1!.  Illing- 
worth.  West  Kensington,  London.  Eng.  Pat.  12,S84, 
July  1,  1893. 

See  under  XII.,  page  531. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Discoloration  of  Papers  made  from  Sulphite  "  Cellulose." 
E.  Math.     Diugler's  polyt.  J.  291,  235. 

The  author  has  made  careful  observations  upon  the  dis- 
coloration of  papers  made  from  bleached  sulphite  pulp  (with 
addition  of  the  usual  rosin  size),  and  after  eliminating  all 
other  possible  causes,  concludes  that  the  discoloration  is 
the  result  of  chemical  changes  in  the  "  cellulose  "  itself. 
Having  concluded  from  superficial  observations  on  the 
liquors  obtained  as  by-products  of  the  pulp  manufacture, 
that  these  contain  "  tannins,"  the  author  made  experiments 
upon  solutions  of  pyrogallic  acid  and  other  phenolic  com- 
pounds applied  to  papers,  which  he  finds  produce  a  rapid 
discoloration.  He  concludes  that  such  compounds  are 
present  in  the  bleached  pulp  and  are  the  immediate  cause  of 
the  discoloration  of  the  papers  in  question. — C.  F.  0. 


Spots  in  Paper.    Mitth.  Konigl.  tech.  Versuchs.  11  [5],  260. 

A  vii.i.owish  paper  which  had  been  attached  by  means  of 
starch  paste  to  ordinary  cardboard  made  from  mechanical 
wood  "  pulp  showed  a  number  of  sharply  defined  and 
unsightly  spots,  and  a  sample,  together  with  some  of  the 
pieces  of  the  paper,  was  submitted  to  the  Institute.  After 
an  experiment  had  been  made  showing  that  the  starch 
paste  was  not  responsible  for  the  spots,  a  piece  of  the  paper 
was  treated  with  an  acid  solution  of  potassium  ferrocyanide, 
when  a  number  of  blue  spots  made  their  appearance  over 
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the  whole  surface.     When  the   papei  »rd  were 

submitted  to  the  sam  showed  similar 

spots,  whilst   the  cardboard  remained   onaltered.     A  si 
difference,  however,  was  noticeable  in  the  spot*,  thosi 

original  paper  being  sharply  defined,  whilst  those  on 
the  paper  attached  to  flic  cardboard  were  in  pari  surroui  Jed 
bj  a  pale  blue  h» 

["he   paper  was  then  separated  from  the  cardboard  h\ 
do  in   water,  and  the  two  faces  wl  ich  had  been  - 

are  treated  with  the  ferrocyanide  solution.     1  »<  >t  li 

I  iper  and  tin-  cardboard  showed  spots,  but  the  cardboard 

cos  where  it  had  been  in  contact   with  the 

.  of  the  paper,  whilst  tin-  back  of  the  cardboard  Bhowed 

action.     It  was  therefore  fair  to  conclude  that  the 

due  to  the  presence  of  iron  in  the  water  used  in 

the  manufacture  of  the  paper.      These  spots  coming  into 

i.t  with  the  starch,  a  small  quantity  of  the  iron   p 

ilution,  and  as  a  result   of  subsequent  pressure,  the 

surrounded  by  a  balo.    At  the  same  tim  -  the 

softening  of  the  spots  under  the  influence  of  the   starch 

paste  explains  their  partial  transference  to  the  inner  side  of 

irdboard. — E.  (j.  P.  T. 


Improvements  in  the  iianufactun  q/Papi  r  /■■/  II, ml.   n 

and  the  hi, i.     C,   Buttner,    Eppendorf,  arid 
F.  Will, Konigsfeld,  Germany.  Eng.  Pal   8453,  I 

17.  1 

For  i  lie  ■■■  invention  a  fine,  transport 

mesh  fabric  madi  ler  but  strong  threads  is  pi 

into  paper  pulp,  made  from  the  best  raw  materials,  while 
i  the   wire  in   it-    passage   from 
the  stuff-vat  to  the  couoh  rolls  and  before  it   reaches  the 
lattei  rio  maybe  plain  or  with  designs  in  it.     In 

* lii -  state  the   fabric,  lying  flat  upon  the  wire,  if   en 
passed  on  all  sides  with  pulp  and  passes  through  the  couch 
roll-,    whei  combination    takes    place 

between  undthr  nigh  the  meshes  of  the  faliric.    I:  is  claimed 

fl  i    the    paper   thus   produced   that  it  offer!  an  absolute   bar 

to  imitation  and  falsification,  and  thai   it   possesses  a  high 
ree  of  tenacity  and  durability. — E.  G.  P.  T. 


\iitiinil  Oxycelhdoses.       I.  Celluloses  of  the  Graminest. 
('.  Smith.     Proc.  ( 'hem.  Soc.  1894  [137],  89. 

n,<  trader  Will.  .1.,  page  037. 


PATENTS. 


An  Improved  Paper  or  Textile  Fabric  and  Methods 

Apparatus  for  producing  said  Paper  or  Fabric.  S. 
Wheeler,  Albany,  U.S.A.  Eng.  Pat.  9827,  May  16, 
1893. 

The  object  of  the  invention  is  to  produce  a  paper  or  other 
fibrous  material  permanently  wrinkled,  and  having  on  its 
surface  distinct  figures  or  ornamentations,  such  as  diamonds 
or  stars.  Such  wrinkled  material  is  very  advantageous  in 
the  production  of  ordinary  ••  sanitary  "  paper,  as  it  presents 
a  corrugated  or  uneven  instead  of  the  usual  surface.  The 
improved  product  may  be  obtained  either  by  operating  upon 
material  already  manufactured  or  upon  material  in  the 
•  of  manufacture.  In  the  first  instance  the  fabric  is 
damped  at  suitably  situated  spots  by  touching  it  with  a 
damping  device.  It  is  then  dried,  preferably  by  artificial 
heat.  The  damped  spots,  during  the  drying,  cause  the 
adjacent  portions  to  form  into  permanent  wrinkle-,  which, 
unlike  the  indents  formed  by  folding,  crimping,  &c,  remain 
■  tely  permauent. 
In  the  second  instance,  the  wet  paper,  after  it  leaves  the 
forming  machinery,  is  dried  in  varying  spots  or  lines  and  at 
different  points,  by  passing  the  wet  web  over  a  series  of 
heated  surfaces  so  formed  as  to  dry  the  web  at  certain 
points  only,  leaving  the  intervening  spaces  to  be  dried  after- 
wards Suitable  machinery  for  producing  these  results  is 
described  and  claimed. — E.  G.  P.  T. 


Improvements  in  the  Manufacture  of  Cellulose.   C.  Kellner, 

Vienna,  Austria.     Eng.  Pat.  24,287,  December  16,  1893. 
r.iv  process  consists  in  treating   woad   or  other   plant  sub- 
stances with  hydrolysing  or  oxidising  agents,  such  as  nitric 
oxide,  nitrous,  hyponitrous,  hydrochloric,  and  chlorous  acids 

n  the  gaseous  state.  The  plant  substances,  previously 
damped,  hiving  been  exposed  for  some  time  to  the  action 

if  the  acid  vapours  in  a  suitably-constructed  vessel,  are 
treated  with  hot  or  cold  wale'r,  then  subjected  to  a 
mechanical  treatment  in  a  breaking  engine,  and  subse- 
quently treated  with  an  alkaline  solution  in  order  to  dissolve 
toe  by-products.  Finally,  they  are  subjected  to  violent 
agitation  in  a  beater,  so  as  to'cause  the  cells  separated  by 
the  previous  treatment  to  become  thoroughly  and  uniformlv 
intermingled. — E.  G.  P.  T. 


XX -FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The  Volatile  Oil  of  Rowan-ben         /  <      '    and 

iis  Isomerism  with  Sorbic  Acid.     O.  Doebner.     Ber.  27, 
344—351. 

The  fruit  of  the  rowan  tree  (Sorotu  aucuparia),  or  mountain 
ash,  contains,  besides  malic  acid,  a  volatile  weak  acid  boiling 
at  221°,  and  converted  into  an  isomeric  strongly  marked 
acid  by  treatment  with  caustic  alkalis  or  concentrated  sul- 
phuric acid  (A.  W.  Ilofmannl.  The  former  has  been 
usually  known  as  parasorbic  acid,  and  the  latter  as  sorbic 
acid.  The  author  finds  as  the  result  of  his  experiments  that 
parasorbic  acid  is  not  a  true  acid  at  all,  but  a  lactone 
derived  from  either  7-  or  8-oxyhydro  sorbic  acid,  and 
indicated  by  one  of  the  two  formula' — 

CHj.CH2.CH.CH:CH  (  II  .1  II.  1  II  .(  B:CH 

"I  I  or  I 

O CO  0 co 

whilst  sorbic  acid  is  represented  by  t'ae  formula  — 
(II  .(  11:011. CH:CH. CO. nil. 
Parasorbic  acid  takes  up  ouly  two  atoms  of  bromine,  whilst 
corbie  acid  unites  with  four  ;  the  latter  neutralises  the  appro- 
priate quantity  of  alkalis  on  titration,  whilst  the  former  only 
neutralise-  about  a  tenth  part  of  that  amount.  Parasorbic 
acid  when  dissolved  in  alcohol  and  treated  with  hydrochloric 
acid  gas,  furnishes  the  ether  of  sorbic  acid,  boiling  at  195°;  this 
affords  a  better  way  of  producing  sorbic  acid  (by  saponifi- 
cation of  the  ether)  than  the  action  of  alkalis.  <  )ne  grm.  of 
sorbic  acid  administered  to  a  small  dog  produced  no  notable 
effect,  whilst  the  same  quantity  of  parasorbic  acid  prodncef. 
emesis  and  salivation,  but  no  other  marked  poisonous  action. 
The  quantity  of  parasorbic  acid  contained  in  mountain  ash 
I  berries  is  about  the  same  whether  they  are  half-ripe  or 
wholly  so,  but  the  creen  berries  do  not  j  ield  it  at  all  j 
these,  on  the  other  hand,  contain  malic  acid,  which  dis- 
appears as  ripening  progresses,  yielding  sorbite,  ''I!,/1. 
and  sorbinose,  CsH1206, as  alteration  products. — t  .  I!.  A.  \\ 


Aconitine.  M.  Freund  and  P.  Beck.  Ber.  27,  133 — 136. 
Tun  authors  have  examined  the  crystallised  alkaloid  manu- 
factured by  E.  Merck,  of  Darmstadt,  with  result-  differing 
somewhat  from  those  of  other  observers  who  have  previously 
operated  with  .4.  tiapellus  roots.  They  regard  it  as 
identical  with  the  alkaloid  examined  by  Alder  Wright,  and 
subsequently  by  Dun-tan,  but  obtained  numbers  leading  to 
the  formula.  C  ,H  tJO„,  or  more  probably,  (  ,11-V  >.  . 
instead  of  C  1I..NO...  As  stated  by  Khrenberg  and 
Purfiirst  it  hydroly-es  into  acetic  acid  and  a  new  base; 
this    yields  crystallisable    salts  ;    the    hydrobromide    melts 

i|    _-_  .and  the  hydrochloride  at   217     vr  27"  ,  according 
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:t-  it  h  crystallised  from  water  or  from  hydrochloric  acid. 
The  authors  regard  this  base  ;is  indicated  by  the  formula 
v   .II  .Mi    :   and   a*  identical  on  the  one  hand  with  the 

raconitine"  isolated  bj  Groves  ami  found  by  Wright  to 
be  indicated  by  the  formula  (.' JL-Nt );,, :  ami  on  the  other 

I,  with  the  "  isaconitine  "  of  Dunstan,  regarded  bj  him 
S  ,  accordingly  they  designate  it  picraconitint . 
the  relationship  of  picraconitine  to  aconitine  being  repre- 
sented by  the  equation — 


I     .ll^NOn, 
Aconitine 


II..H 


=  C.H4Os+  CaH^NO 
Acetic  acid     Picraconitine 


aconitine  being  acetylpieraconitiue.  By  further  hydro- 
lysis  benzoic  acid  is  formed,  aud  a  new  base,  apparently 
identical  with  the  "  aconine  "  of  Alder  Wright,  this  being 
developed  from  picraconitine  in  v  irtue  of  the  reaction— 

I     11    N<>,„  +  H,0  =  C;H60„  +  tVH„XOs 
Picraconitine  Benzoic  acid        Aconine. 

Alder  Wright,  however,  found  the  formula,  C2GIT ;t,,X <  > , , . 
whilst    Dunstan    found    Cv,U4,XOn.      Hence    aconitine    is 
v  1-benzovl  aconine.  I      11     NO„(C2H30)(C,H60). 

— C.  K.  A.  W. 


Aconitine.     W.  K.  Dunstan.     Ber,  27,  664. 

The  author  and  his  collaborators  have  previously  shown 
that  aconitine  furnishes  acetic  acid  on  heating,  and  that 
consequently  it  is  to  be  regarded  as  acetyl-benzoyl-aconinc, 
as  recently  showo  by  Freund  and  Beck. — C.  K.  A,  W. 


Aconitine.     M.  Freund  and  P.  Beck.     Ber.  27,  720—733. 

In  continuation  of  their  experiments  on  crystallised 
aconitine  prepared  from  A.  napellus  roots  by  E.  Merck, 
of  Darmstadt  (this  Journal,  supra.'),  the  authors  have 
found  that  the  alkaloid  examined  by  them  gives  the  same 
crystallographic  measurements  as  were  found  by  Dunstan  ; 
but  instead  of  yielding  numbers  on  analysis  agreeing  with 
his  formula  C33H45'r<0,>,  they  obtained  values  leading  to  th. 
formula  CMH4-XUU  ;  these  values  are  close  to  those  obtained 
by  Alder  Wright  for  "  apo-aconitine "  (derived  from  the 
alkaloid  CaH43N012,  examined  by  him,  by  removal  of  the 
elements  of  water)  and  for  "  japaconitine"  (from  Japanese 
aconite  roots).  On  the  other  hand,  Jurgens  deduced 
from  his  analyses  the  formula  C^H^NO,.,,  and  Ehrenberg 
and  Purfurst  the  formula  C^H^NO,,.  These  latter  found 
that  four  methoxyl  groups  were  present,  as  methyl  iodide  to 
the  corresponding  extent  was  formed  on  treatment  with 
hydriodic  acid.  The  gold  salt  from  Merck's  aconitine 
melted  at  134° — 135'  when  prepared  by  treatment  in  contact 
with  alcohol,  but  at  1.J2  after  heating  so  as  to  drive  off 
alcohol  and  render  anhydrous,  in  these  respects  correspond- 
ing with  different  modifications  of  aconitine  aurochloride 
described  by  Dunstan.  The  hydrobromide  dried  at  100° 
melted  at  163".  On  boiling  with  water  aconitine  hydrolyses 
in  two  ways,  partly  forming  acetic  acid  and  picraconitine, 
C32H.|iN<  •*,„.  and  partly  forming  acetic  and  benzoic  acids  and 
aconine,  ('  ,IIi;XU,.  Picraconitine,  when  heated  with 
alcoholic  potash,  similarly  forms  benzoic  acid  and  aconine  ; 
and  on  treatment  with  acetic  anhydride  furnishes  an  acetyl 
derivative,  apparently  only  isomeric  and  not  identical  with 
aconitine,  since  it  melts  at  255° — 256'.  The  relationships 
of  the  different  alkaloids  examined  are  expressed  by  the 
formula: : — 

Aconine C.-H, ,>,'<>,, 

Bcnzoyl-aconine  (picraconitine)  QfsH^NOifCjHiO) 
Acetyl-lx.-nzoyl-aconine  (aconi- 
tine) ;  isomeride  obtained  by 
acetylatinjr  picraconitine ClsH3.,XOj(C7HiO)  (C2H30). 

— C.  R.  A.  W. 


Recent  Developments  in  Pharmaceutical  Chemistry  uith 
Special  Reference  to  Medicaments  obtained  by  Chemicai 
Synthesis.  Hugo  Erdmann.  Zeits.  ang.  Chem.  1893 
[13],  37S— 382. 

The  suitability  of  a  chemical  substance  for  pharmaceutical 
purposes  depends  upon  a  variety  of  circumstances.  It 
should  be  capable  of  exerting  physiological  action,  which 
should  be  limited  definitely  to  certain  parts  or  functions  of 
the  entire  organism.  It  should,  as  a  medicament,  be 
capable  of  healing  unsound  organs  with  the  least  possible 
collateral  effect  upon  those  which  are  sound.  It  should  act 
promptly  and  energetically  and  yet  not  endanger  life.  The 
condition  is  also  important,  that  after  long  use  its  efficacy 
remain  unimpaired,  and  that  no  toxic  phenomena  develop 
themselves.  1  he  question  naturally  follows :  "  Ou  what  does 
the  poisonous  quality  of  a  chemical  substance  depend  ?  " 
for  it  is  found  that  the  bodies  suited  as  medicaments  as  a 
rule  occupy  a  transition  position,  or  one  midway  between 
the  actually  poisonous  and  the  inert  elements  and  com- 
pounds. Of  the  different  compounds  of  one  and  the  same 
element,  the  most  unstable  are  usually  the  most  poisonous, 
as  may  be  observed  in  the  following  series  of  nitrogen  com- 
pounds in  which  poisonous  quality  regularly  increases  ass 
we  pass  from  left  to  right : — 

f  Dip.zo  compounds. 
XII,.  IlXn.:  XH.OH;  1 1 XCK     Hydrazines. 

(.Alkaloids. 

Nevertheless  both  valency  and  mode  of  linking  of  the 
elements  play  an  important  part : — 

Unrmless CO,     HsPO,    KC1       MnCI, 

Poisonous CO       H3POs     As2Oa    KC103    CrCIj      KMnn. 

Very  poisonous.  CjHs         P  AsHs     K:Cr04    

Those  compounds  are  especially  suspicious,  which  exert 
oxidising  or  reducing  action,  aud  thus  disturb  the  functions 
of  the  organism.  Hence  all  elements  act  as  strong  poisons 
which  furnish  several  series  of  stable  compounds,  easily 
passing  one  into  the  other.  Thus  arsenic,  mercury, 
thallium,  tin,  and  copper.  In  one  group  of  similar  elemenr- 
the  toxicity  steadily  increases  with  increasing  atomic  weight 
(see  Tvpe  I.),  in  another,  however,  it  decreases  steadily 
(see  Type  II.). 

f  Group  Via.        O       S       Se       T 
Type  I.  . . .  ,  Group  VB        Cr      M        w        I 

Type  II. ..    Group  V.  X       P       As      Sb       Bi 

In  the  second  type,  the  maximum  of  toxicity  in  this  series, 
is  attained  only  ki  certain  nitrogen  compounds  (alkaloids, 
&c  i,  whilst  e.g.  in  the  case  of  the  hydrogen  compound- 
As  H3,  PH3,  NH3  the  toxicity  from  arsenic  onwards,  again 
diminishes.  Thus  we  seem  to  encounter  a  kind  of  contrary 
motions  of  certain  laws,  and  this  fact  would  appear  to  be 
accounted  for  in  the  expression  of  the  following  law :  that 
the  toxicity  of  a  chemical  element  is  approximately  inversely 
proportional  to  its  frequency  of  occurrence  in  the  earth's 
crust. 

The  frequently  occurring  elements  are  all  more  or  less 
suited  for  medical  uses,  but  the  strongest  action  can  only  be 
conferred  upon  them  by  union  with  certain  of  those 
elements  of  rarer  occurrence,  among  which  only  few  are  to 
be  found  which  are  non-poison  jus. 

A  table  is  given  exhibiting  the  periodic  functions  of  the 
elements  and  their  relative  physiological  activities. 

Ethyl,  in  opposition  to  methyl  and  the  higher  homologues, 
exerts  a  favourable  nerve-quieting  action.  This,  it  is 
suggested,  may  be  merely  attributable  to  the  fact  of  the 
habit  acquired  by  mankind  of  partaking  of  alcoholic 
beverages.  It  is  only  possible  to  register  it  as  a  singular 
fact,  that  whilst  the  entrance  of  XH2  or  OH  converts 
aromatic  compounds  into  poisonous  substances,  the  simul- 
taneous presence  of  these  two  salt-forming  gioups  in  the 
para-position  to  each  other,  means  the  mutual  paralysis 
of  their  physiological  properties,  that  a  relatively  harm- 
less compound  (para-amidopheuol)  is  obtained,  in  which, 
moreover,  the  aggressive  properties  of  both  salt-forming 
groups  by  further  union  of  the  amido  group  with  an  acid 
residue  aud  of  the,  hydroxyl  with  alky]  (especially  with 
the  active  ethyl  group)  may  be  further  diminished,  as,  for 
example,  in  the  formation  of  phenacetiu 

CH3CONH.C6H4.OC,Hs 
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Strongh   .i.i.l    f  ompounds    of 

phi  ieal    cffeclj    thus,  Ibo   aoid    djcetaffs 

are,   almost    ivithoul    excoption,    oon-pois us,    and    the 

kulpbonated     medicaments    become     for     the    most     pari 
ivc. 
II,,.    |  .up   sensibl}    diminishes 

liological  properties,  but  is    not  able  to  remove  I 
in  the  case  ol  sti  iods. 


. 


Table  "i   the   Mosi    Important  Meuicameni 


ni'iil. 

Gallii 

I 


Vault'. 


By  « 
introduced. 


S 


Formula. 


l'mial. 


no  hydrate. 


I       //  .■■  ocarb  I  Icohoh,  Phi        I  • 

v.  \l.  laethylcthyleno. 


- 


iroyl  alcohol 


Salicylic  phenj 


1  II  .CH, 

\  p_o/ 

CH,  NH 

Ml  r.ll. 

/     \ 

I  II  '  OU 


«< 


'    •>. , 


nil 


:  tiary  carbon 

0IB3. 


A  t  rtiary  rarhon  atom 
with  an  ethyl  - 


Si'ii  vi'..  acid,  phew 


Sulphonal. 


Trional. 


K.o>t. 


Bauraann  and  Kast. 


II. — Substances  containing  Sulphur. 

i  11 


Isulphone  dimethyl 
methane. 


D  otbj  Isulp  .  im   mcthyl- 


Aduccoand  M  —  .  n  imidc. 

S  i  towski,  1.  :yden. 


SO. I     II 
\n/ 

CH,'        NS0 
CH,  .  .Si 

/    \ 

■    II 

s„. 
i    II,  '  Ml 

I     I 


V  tertiary  carbon  with 
i  byls. 


.  carlioil  with 
iln-i  e  ethyls. 


Sulphur? 


< '.-  Basi  •. 


Methylene  Blur 

■inal  l. 

.nin  coeryleir.i 
atallisatutn. 


Btbylpyoctanin. 


■ 


Diuretin. 


Ghillany.  Klirli.li, 
anil  Lippmann. 


- 


Stilling. 


Sche-'iria 


Gram  and 


Tetramel 

-tul  Violet 


II.  w-ell  ■ !    i-r  ..ruiiliiie 
Hydr 


Aurain'ne. 


Iiiutlo  le 


mine  sodium 


.     II    \  - 
i  II.    S 


11      Si    II. 
[C'.H      S'l    II. 

.r.llMMl, 
SI    11 


">C:C,II,  N        '  I 
X  X  CH, 


>':.'    1I,:X(<-'1 


,     ''' 


^>C:CcH,:N^   CI 

Ml.  X'  -H, 

-Cff.-CH 

N\  /MI 

NCII.  -  CH, 

C:H-N>"  N  I      I    K  "II 


Quinotie  croup, 

sulphur. 


-, 


- 


- 
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V. — Iodine  Preparations. 


i/iumieiun  a  id  Sillier.  Tetra-iodol  pyrn  »]. 


CI  =  CI 


CI  =CI 


>= 


' 


soluble 
with  difficulty. 

Ostermager. 

Di-iod-p-pbenol  potassium 
mate. 

CI  =  CH 
HO.C/                  ^C.SOsK 

\jl  -  cir 

Iodine  i 

Sozoiodol  easily 
soluble. 

■ 

Di-iod-p-phenol  sodium 
suiphonate. 

CI  =  CH 
H0.C<f                 ^C.S03Xa+2H30 
^CI-CHX 

Thenol  bydroi**]. 

Aristol. 

tfessingeraaid 

Yortnmtm. 

Ditbymoldi-iodide. 

CH3                                 CH3 
10      ^C6Hs-C6Hj^-OI 

Iodine. 

Rubidium  Iodidum. 

Brdmann. 

Rubidium  iodide. 

Rbl. 

Iodine.  Rubidium. 

E. — Medicaments  containing  Heavy  Metals. 


Jlamol. 

Kobert 

Reduced  blood-colouring 
matter. 

47*5  per  cent,  carbon,  12  per  cent. 
nitrogen,  and  about  1  per  cent.  iron. 

Iron. 

in-ryrum  imido- 
uccinicum. 

v.  Mering. 

Mercury  succiuiuiide. 

/co\         /°°\ 

XC0/                    XC0/ 

Mercury. 

Dermatol. 

Heinz  and  Liebrecht. 

Basic  bismuth  gallate. 

(H0)3C6H2C00.Bi(0H)2 

Bismuth. 

— w.  s. 

PATENTS. 

Manufacture  of  a   Xew  Chemical  Substance  from  Orris- 
root.     3.  C.  W.  i.  Tiemann,  Berlin.     Eng!  Pat.  -: 
May  1,  :S93. 

Is  the  alcoholic  extract  of  orris-root  the  inventor  lias 
discovered  a  new  substance,  which  is  the  aromatic  principle 
of  the  root,  and  to  which  he  gives  the  name  "  irone."  It  is 
a  ketone,  having  the  formula  Ci:1H;0O.  This  body  has  the 
characteristic  odour  and  flavour  of  the  orris-root,  and  may 
be  preferentially  employed  in  perfumery,  &c.  Its  prepara- 
tion is  carried  out  thus : — The  alcoholic  or  ethereal  extract 
of  the  root  is  distilled  in  a  current  of  steam.  Organic  acids. 
ethers,  alcohols,  and  irone  pass  over  into  the  distillate,  which 
is  then  treated  with  ether  and  the  ethereal  solution  agitated 
with  a  dilute  alkali  solution  in  order  to  separate  the  free 
Is.  The  mixture  is  evaporated  down  and  the  residue 
dissolved  in  alcohol,  which  solution  is  mixed  at  the  ordinary 
temperature  with  a  weak  solution  of  an  alkaline  hydrate  in 
order  to  saponify  the  ethers  of  the  organic  acids.  After 
some  minutes  it  is  poured  into  water,  the  neutral  oils  are 
•lved  in  ether,  the  ether  is  evaporated,  and  the  residue 
distilled  in  a  current  of  steam.  Irone  is  one  of  the  bodies 
distilling  over  first,  and  by  repeating  this  operation  several 
times  it  may  be  obtained  fairly  pure,  but  still  containing 
small  quantities  of  aldehydes,  which  are  eliminated  bv 
treatment  with  weak  oxidising  agents.  The  irone  is  then 
converted  into  its  phenylhydrazone  or  condensed  with 
another  substituted  ammonia  to  a  ketone,  from  which 
bodies  it  is  obtained,  by  decomposing  with  dilute  acids  and 
distilliDg. 

Irone  boils  at    1  H     C  under  a  pressure  of  1C  mm.  and 
has  a  specific  gravity  of  0*939. — I.  G.  W. 


The  Manufacture  or  Production  of   New   Sulpho- Acids 
and  Derivatives  thereof '.    H.  E.  Newton,  London.     From 

the  I'arbenfabriken  vormals  F.  Bayer,  and  <  !o.,  Klberfeld, 
Germany.     Eng.  Pat.  9S95,  May  17,  1893. 

Dried  gallic  acid,  or  its  alkaline  salts,  is  gradually  -tirred 
into  either  sulphuric  acid  mono-hydrate,  fuming  sulphuric 
acid,  or  sulphuric  chlorhvdrin,  taking  care  that  the  tempera- 
ture does  not  rise  too  high.  The  product  is  cooled,  when 
no-gallic  acid  crystallises  out.     The  salts  of  this  acid 


are  .obtained  by  saturating  it  with  the  hydroxides  or 
carbonates  of  the  metals  or  by  acting  on  certain  of  its  salts 
with  metallic  salts.  The  bismuth  salt  obtained  by  either 
of  these  methods  is  a  yellow,  apparently  amorphous  powder, 
having  the  following  formula  : — 

(HO)3-.C6H(COO)(SOi) 


BiOH 

Sulpho-gallic  acid  and  its  bismuth  salt  are  more  powerful 
antiseptics  than  gallic  acid  and  its  bismuth  6alt.  Bismuth 
gallo-sulphonate  is  also  less  readily  soluble  in, alkalis  than 
bismuth  gallate.  and  at  the  same  time  produces  no 
stimulating  effect  on  wounds,  so  that  it  possesses  advantages 
as  an  antiseptic  over  that  salt. — J.  G.  \V. 


Process/or  obtaining  Para-phenetolcarbamide  ("  Dulcin  "). 
J.  Wetter,  London.  From  J.  D.  Riedel,  Berlin.  Eng. 
Pat.  10.850.  June  2,  If 

The  methods  hitherto  known  for  the  production  of 
p-phenetol  -  carbamide  ("  Dulcin ")  do  not  yield  the 
theoretical  amount  owing  to  secondary  reactions.  The- 
inventors  claim  that  the  theoretical  yield  is  obtained  by 
heating  /--phenetidine  to  the  boiling-point  for  several  hours 
with  an  excess  of  an  aqueous  solution  of  urea  nitrate,  in  a 
ilask  provided  with  an  inverted  condenser.  An  alternative- 
process  consists  in  heating  /--pbenetidiue  hydrochloride  and 
free  urea  to  120°  C.  in  an  open  vessel. — J.  G.  W. 


A  New  or  Improved  Anti-pyretic  and  Anti-neuralyic 
Preparation.  S.  Radlauer.  Berlin.  Eng.  Pat.  3179,  Feb. 
14,  1894. 

When  acetanilide  and  salicylic  acid  are  heated  together  in 
molecular  proportions  to  a  temperature  of  100°  C,  an  oily 
additive  product  is  formed,  which  on  further  heating  to  120° 
C.  evolves  acetic  acid,  leaving  a  body  having  the  formula 
l.H  \H. CO. C6H4. OH  which  is  the  subject  of  the  patent. 
It  melts  at  Inn    C.,is  soluble  in  alcohol, but  not  so  in  water. 

—J.  G.  W. 
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-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 


PATHS  I 
i     Tmpi     id  Finely  GreuudaUd  Paper,  and  Process  for 
Producing    (he   Same.     w.    P     Thompson,    Liverpool 
I-,,,,,  s        Helen,  Heilbrono,  Germany.    Bog.  Pat. 

lecember  6,  I  • 
In  patent  14,736,  1891, the  inventor  described  the  production 
.  nlated  paper  with  a  uniform  grain  of  pyramidal 
form  in  relief.    He  now  claims  the  production  of  a  pyramidal 
L'r.tnuUti'tl  paper  with  recessed  or  depressed  grains  charac 
m  l  by  tin  grains,  which  are  placed  at  a  uniform  distance 
■.  being  depressed  (in  intaglio')  instead  of  being  raised 
or  in  relief;  but   which  are  produced  in  an  exactly  similar 
■Winer  to  the  raised  grains  by  one  of  the  two  calender 
rollers  between  which  the  paper  passes,  namely,  the  steel 
roller,  having  pyramidal  or  truncated  cone  shaped  proj 
lions,  instead  of  recesses  on  its  surface.     According  to  the 
oneness  of  the  grain,  there  are  73o,  l.otio,  i.:,<in,  2,:>(n>,  &c. 
grains   per  Bquare  centimeter.     The  granulated   paper   is 
eminently  suitable  for  photographic  and  lithographic  pur- 
ind  especially  for  all  processes  necessitating  the  use 
of  a  transfer  plate. — E.  <;.  P.  T. 


ed  apparatus,  until  the  resin  begins  to  melt,     lie 
lure    thus    prepared,   contains   the   pat 
partially .  bul  uot  complete];  coatei  hi  n  sin,  so  thai   • 
on  the  one  band,  no  mechanical  shakinj  ill  sepai 

ate  the  constituents  of  the  mixture,  on  thi  h  hen 

ignited,  as  by  n   detonator,  the  combustion  extendi   more 
rapidly  than  it  would  do   il   the  particles   of  the   sail 
completely  coated  with  the  resin, — K.  s. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENT. 

Improved  Manufacture  of  Explosives  frum  Nitrate  of 
Ammonia  and  Resins.  C.  D.  Abel,  London.  From  L. 
Eonig,  Berlin.     Eng.  Pat.  3024,  February  12,  1894. 

Ammi'num  nitrate  and  resin  are  powdered  finely,  separately 
ther,  are  well  mixed,  and  then  heated,  preferably  in  a 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A   Viscosimeter  for  Lubricating  oils.     A.  K  inkier. 
Dingl.  Polyt.  Jouru.  290,  281 

In  the  examination  of  lubricating  oils,  consisting  of  a  mixture 
of  fatty  and  mineral  oil?,  at  least  the  mineral  oil  should 
be  tested  In  means  of  a  viscosimeter.  The  quantities  re- 
quired for  this  te~t  being  necessarily  somewhat  large  when 
the  existing  viscosimei  r-  are  used,  the  author  has  eon- 
structed  a  new  apparatus  requiring  only  30  ec.  The 
employment  of  a  capillary  tube  as  delivery  tube  (outflow) 
is  claimed  as  a  further  advantage,  the  oil  flow  Dg  through  it 
under  varying  pressures,  at  different  t< 
in  the  ease  of  the  old  viscosimeters,  the determinal  i 
made  under  the  same  conditions  at  different  temperatures, 
inaccuracies  arose,  in  consequence  of  the  times  of  outflow 
beinj:  necessarily  very  short.  In  fart,  to  arrive  at  correct 
results,  it  would  be   necessary  to   empli  .    tubes   of 

different  size  for  higher  or  lower  temperatures. 

The  new  apparatus  consists  of  a  sheet  brass  (oil  or  '  water 
bath  io,  provided  with  a  copper  bottom,  the  contents  of 
which  may  be  heated  by  a  gas  lamp,  the  temperature  of  the 
heating  liquid  being  read  off  by  a  thermometer  held  by  x,  w 
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contains  the  removable  stand  d  placed  firmly  on  four  leg> 
aud  supported  by  two  brackets  h.  lu  this  stand  tits  the 
simeter,  made  of  strong  glass,  and  consisting  of  the 
neck  or  filling-tube  k,  through  which  also  the  thermo- 
meter passes,  the  bull)  t  bearing  the  mark  /'.  the 
capillary  tube  c,  the  lower  bulb  a,  and  the  asceudiDg  tube  b  ; 
the  whole  apparatus  is  held  in  position  by  the  spring-clamp 
I.  The  temperature  of  the  contents  of  the  viscosiinetef  is 
controlled  by  thermometer  at  /.-.  The  ascending  tube  li  is 
supported  by  / .-  it  is  fitted  with  a  tap  m,  and  connected  by 
means  of  india-rubber  tubing  with  the  suction  apparatus  ;. 
in  which  the  mercury  used  for  aspirating  the  oil  is  allowed 
to  rise  up  to  the  mark  />.  Bulb  t  serves  as  a  receptacle  for 
the  mercury  ;  can  y  is  used  for  warming  the  oil  to  be  tested 
to  the  desired  temperature. 

The  apparatus  must   be   gauged    with   a  dilute  glycerol 
solution  of  1  •  1 10  sp.  gr.  at  20c  C.,and  the  time  required  for 
its  outflow  at  20   C.  is  taken  as  unity.     For  temperature 
up  to  100",  mercury  is  used  as   aspirating  liquid,  for  higher 
temperatures  water  is  preferred.      For  the  heating  vessel  w 


water  is  used  for  temperatures  up  to  100°,  and  above  100^ 
an  oil  of  high  boiling  point. 

The  test  is  carried  out  in  the  following  manner.  Fill 
r  up  to  p  with  the  aspirating  liquid  and  heat  the  bath.  In 
the  meantime  warm  the  oil  to  be  tested  in  can  y  a  few 
degrees  above  the  required  temperature.  Take  the  viscosi- 
meter  for  a  shorr  time — say  half  a  minute — out  of  the  bath, 
so  that  the  air  in  a  may  he  cooled  a  little  ;  put  it  back,  filling 
at  tlie  same  vessel  e  with  the  oil  up  to  mark  f.  The  air  in 
<i  will  then  expand  so  that  no  oil  can  enter  it.  Allow  the 
oil  in  c  to  assume  the  temperature  of  the  bath,  connect  the 
\  iscosimeter  with  the  aspirator,  and  open  tap  o.  Then  open 
tap  m  and  observe  accurately  the  time  required  by  the  oil  to 
rise  in  the  ascending  tube  h  up  to  the  mark  g. 

For  the  accurate  dimensions  of  the  various  parts  of  the 
apparatus  (which  may  be  bad  fromC.  Desaga.of  Heidelberg) 
the  original  paper  must  be  consulted. 

The  following  table  contains  a  f ew  viscosimetric  constants 
as  determined  with  the  new  apparatus,  contrasted  with  the 
numbers  obtained  by  means  of  Engler's  viscosimeter  : — 


Kmiklei's  Viscosimeter. 


Engler's  Viscosimeter. 


Kind  of  Oil. 


v       'i'ls  at 


Glycerol  Solution. 

'11"  .-ii  20   C. 
S    ionds)  =1. 


S  i     uls  at 


Water  at  20    C. 
(54  Seconds)  =  1. 


20   C. 


50°  C.     101)'  c. 


Rape  oil,  refined 

roil 

American  lubricating  oil,  pale,  0'Scio 
Russian  lubricating  oil,  pale.  tr:'»s  . 
American  cylinder  oil,  pale 

,,  „  dark  

'■  Valvoline  "  cylinder  oil 


1,220 

380 

760 

■2>;_' 

903 

213 

1,520 

£93 

20   c 


18-48 
11-51 

13-71 


30"  C. 


5-76 
3-97 
3-2G 
9-01 


150°  C.      2"    C. 


50°  C.     150°  C.      20°  C. 


430 

175 

2,310 


224 
105 
140 
315 


12-22 
7'!lli 
8-80 

13-33 


30°  C.     150°  C. 


1-15 
3-06 
2-59 
6-57 


750 
1,005 

S85 


11-30 
15-28 
13-41 


93 

83 


X-39 

1-7'-, 
1-37 


-J.L. 


Apparatus  for   the  Rapid   Determination    »f  Combustible 

Gasrs.     G.  G.  Fond.      Her.  27,  692— G9C. 
This  apparatus,  invented  by  Thomas  Shaw,  of  Philadelphia, 
chiefly  consists  of  two  pump-,  A  and   B  (see  figure);  the 


larger  pump  A  constantly  pumps  the  same  volume,  being 
fixed  iu  position,  as  also  is  the  length  of  the  beam  working 
the  pump  rod  ;  the  smaller  pump  B,  on  the  other  band,  is 
movable  aud  the  pump  rod  can  be  so  arranged  by  means  of 
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tie  along  ill.-  beam  as  to  deliver  any  r.-.piir.-.l  Fraction  of 

ili.'   maximum.     A    pumps   air,  or  .1    mixture  of  »ir  and 

whilst  It  ] .mil |  -  c  .iii1mi-iiI.Ii-  gas  only,  vis., 

hydrogen,   methane,   illuminating  gaa,   &c.     Any  required 

1  accordin  ?lj  be  made 

luired  by  pumping  air  by  mi  usite 

j  i-  bj  m.  in-  df  It.     In  order  t" 

us,-  1  or  other  mixture  ••! 

•lining  inBammable   gas  (contain. 

•   all  tested  bj  pumpii  with 

hi.,  tin-  testing  cylinder  C,  and  applying  a  light  ;  il 

explosion  prodo  smaller  quantity  of  the  gas 

■  l  is  employed  relatively  to  the  air.  the  mixture 

aped  into  thi  ct    nde*  D,  and  fired  bj  a 

in  then  produced  is  not  too  weak,  the 

striker  on    to  a    bell,  SO   a>    to   ring  a 

.1  audibly.    A  series  of  trials  i-  then  made  with  gradually 

..'  quantities  of  combustible   gas  until   the   limit   is 

.•I.  when  the  violence  of  the  expl  mfficient 

1.1  ring  the  lull.    For  samples  containing  only  small  qnanl 

mbustible  gat*,  a  series  of  observations  is  made  with 

.r  hydrogen,  &c.)  and  air,  until  a  corresponding 

limit  i>  arrived  at.    e.g.,  8*0    per   cent,   of   combustible  gas ; 

Knottier    ».  rie-    is   then    made   with    the  air  containing  eom- 

bostibte  gas  to  be  tested  and  the  same  coal-gas  i  or  hydrogen, 

&c)  :  if  in  this  ease  the  Limit  found  is  5"3  per  rent,  of  CO 

results  that  the  quantity  of  combustible  gas  in 
the  uir  teste!  i-  practically  equivalent  to  si-o  —  5-3  =  2-7 
per  sent  of  the  coal-gas,  &c.  used. — C.  K.  A.  \V. 


I'AI  IS  I-. 
Improvements  ,  <u  Sealing  of  Wiret  in  <■ 

11    H    '-  ike,   London      I'r .1.  1:    1 

1    -  \      i 

f"1       :'  in  using  an  annular  collar  made  in 

form  ..1  .,  irrounding  the  ■■• 

glass   at  il..-  point    where  the  Beating  ted.     I  he 

collar  is  of  platinum  or  othi 

to  the  wire  lu   I.,-   sealed  in.  and  is  in  il-  turn  fusi   . 

.■ion 
.1  the  wire  bj  change  of  temperatnn 

without  straining  the  joint  with  tin-  glass.    I  he  method 

1  i<.  h.-  adapted  for  the  mi 
lamp-,  and  t<.  1..  preferable  to  the  plan  of  sealing  in  several 

wires  which  is  sometimes  adopted  when  a  large  current 
lias  to  )»■  carried. — B.  I!. 


IN  ORG  ANIC   (II  i:M  IS  TR  Y.— 
QUANTITATIVE 

Quantitative  Analysis  In/  Electrolysis.     O.  Piloty. 
Ber.  27  [2],  *.'- 

Tin  author  has  made  a  number  of  electrolytic  detenu 
tions  of  metal-  bj  i  lassen's   method  with  the   view   of 
pelling  the  donbl  t.-li  in  mam  chemists  a-  to  their  accuracj 
and  applicability.     Il  .  in  the  precipi- 

tation of  pure  in,  t;il-  from  their  solutions,  and  the  follow- 
ing figures  in  thi  u  of  one  metal  from  another  or 
others: — 


.  t  ion. 


Quantities  taken  and  Precipitated. 


CufromFe r0953grms.l  ii*-","ll  0      about  0*5  grm.  o(  "an  iron 

salt." 
Cufran  I      N  ...     Copper  sulphate  (0*3— 1  grm.)  i-about0'5grm.  ofiron, 

nickel,  ami  (-..trill   salts." 

'  -       Iron  ammonium  sulphati  about  0*5  grm. 

chrome  alum. 
n  from  Al Iron-ammonium  sulphate  i0'496!  grin.)  +  about S  irrm. 

alum. 
Jtifromer Xiekel  ammonium   sulpha) *6684  grm.)  +  chrome 

alum. 
rh  from  t  u Lead  nitrate  (0*6— 0*7  gnn.)  ,  copper  sulphate 72*42— 72*7 

Antmiony  trisolpliide  (0'3— 0*6  grm.) -t- about  0*5of 

"  tin  salt." 

Sb  from  As Vntimon-,-     trisulphide     (about    O'S    irrms. 

0*5  grm.  sodium  arsenate. 


K  -ults  per 

Time  of 

t        rolytic. 

Standard  Method. 

Elect! 

25*33 

21  hours. 

•!5'63-25-7T 

3  hours. 

14*2« 

14*28 

4  hours. 

W53 

1  hours. 

13*44 

15*15 

t  hours. 

72*42— 72*3 

■lil 

5  hours. 

72*8  — 72*S3 

-■lit. 

I     - 

Left  overnight. 

-B.  II. 


The  Volumetric  Estimation  of  the  Bases  in  certain 
Metallic  Sails.  F.  H.  English.  Chem.  Trade  J.  14 
1894 

Wiikn    titrating    soluble    metallic   salts   capable   of   being 

precipitated     as    carbonates     with     sodium     or    potassium 

carbonates,     using      phenolphthalein     as     indicator,     the 

characteristic  red   coloration  does   not   appear  until  all   the 

re  completely  precipitated.     From   the  foregoing   it 

will  l>e  seen   that   certain    bases  belonging  to   the    first  five 

-  may  be  estimated  by  means  of  a  solution  of  sodium 

•iiate.     The  method  of  analysis  is  as  follows  :— Soln- 

-  required  (11  seminormal   sodium   carbonate,  and   (2) 

an  alcoholic  solution  of  phenolphthalein.    From  1  to  2  grms. 

)f  the   salt  are   dissolved  in  water  and  allowed  to  boil,  and 

then  titrated  while  still  hot  with  the  soda  solution,  using  the 

phenolphthalein   as   indicator.      The    solution    should    be 

stirred  briskly  during  the  titration.     With  a  little  practice 

the  final  reaction  can  be  easilv  detected. 

In  the  case  of  oxides  and  carbonates  or  salts  insoluble  in 
water,  but  soluble  in  HCI.  the  method  of  analysis  has 
slightly  varied.  The  substance  is  weighed  into  a  beaker 
and  dissolved  in  the  slightest  excess  of  HCI.  When  com- 
pletely dissolved  the  excess  of  acid  is  neutralised  by 
>a,  C03  solution,  using  as  indicator  a   solution  of  methyl 


orange.  When  n-utral,  add  phem  Iphthaleiu  and  a  little 
water,  boil,  ami  proceed  as  before.  The  results  obtained 
by  the  above  method  compare  favourably  with  other  well- 
known  methods  as  regards  accuracy  and  speed.  The 
following  analyses  are  the  mean  of  several  determinations, 
and  show  the  suitability  of  the  test  for  technical  work  : — 


Base  sought. 


Salt  taken. 


Soda        Gravimetric 
Method.        31 


PbO Pb'XOjl, 

Al,Oi •Al,(S04)jl8H  O. 

ZnO ZnSO,  +  7H.D  .. 

CaO CaCOj 

Ball Ball;  +  2H,0... 


67*17 
17*99 


■ 


*  Commercial  salt. 

This  method   is    admirably  adapted    for  the  rapid  esl 
tion  of  lime  in  limestone  and   sifted   lime,  and   is  useful  for 
those   engaged  in  chemical  works  laboratories,  where   these 
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Method  for  the  Determination  of  Iran  in  Iron  Ore. 
Messrs.  Mixer  and  Dubets.  Eng.  and  Mining  J.  1894, 
342. 

It  is  rather  surprising  that  the  method  described  below, 
although  in  general  use  in  the  Lake  Superior  region,  should 
be  so  little  known  outside  of  it.  The  method  may  be 
named,  in  a  descriptive  sense,  the  "stannous  chloride, 
hydrochloric  acid,  and  permanganate "  method,  and  the 
authors  do  not  know  to  whom  credit  should  be  given  for 
having  first  formulated  it. 

For  ordinary  work  less  than  half  a  grm.  of  ore  is 
■weighed  out,  the  particular  weight  and  the  strength  of  the 
permanganate  solution  being  so  adjusted  that  by  using  a 
50-cc.  burette  the  per  cent,  may  be  read  directly,  the  value 
of  1  cc.  being  2  per  cent. 

A  carboy  is  filled  with  a  solution  containing  250  grms.  of 
permanganate  and  connected  directly  with  the  burette  by 
glass  tul 

For  extremely  accurate  work  a  100-cc.  burette  may  be 
used,  with  a  more  dilute  solution. 

The  ore  weighed  out  is  placed  in  a  suitable  beaker,  and 
2 '  cc.  of  stannous  chloride  solution  added.  (This  solution 
is  made  up  as  follows : — One  pound  of  stannous  chloride  is 
dissolved  in  one  pound  of  concentrated  hydrochloric  acid 
and  water,  and  diluted  to  2  litres.)  Then  10  to  15  cc. 
of  hydrochloric  acid  (1:1)  are  added,  a  watch  glass  put 
on  the  beaker,  which  is  then  placed  on  an  iron  plate,  and 
the  contents  boiled  until  the  ore  is  completely  dissolved. 
This  will  generally  require  from  one  to  five  minutes, 
depending  upon  the  character  of  the  ore,  and  the  proportion 
-  hloride  used,  it  being  most  advantageous  to 
have  enough  stannous  chloride  present  to  reduce  nearly  all 
the  iron  to  the  ferrous  state,  that  is,  so  that  the  solution  only 
has  a  light  yellowish-green  colour.  The  rapidity  with  which 
the  ore  dissolves,  owing  to  the  presence  of  the  stannous 
chloride,  is  a  great  advantage  in  shortening  the  time  required 
for  the  analysis,  and  is  of  considerable  theoretical  interest 
as  to  its  exact  cause. 

When  the  oie  is  dissolved,  and  whilst  still  hot,  additional 
drop^  of  stannous  chloride  are  cautiously  added  from  a 
burette,  until  the  yellow  colour  just  disappears,  the  solution 
being  constantly  agitated  by  giving  the  beaker  a  slight 
_•  motion,  thus  doing  away  with  the  use  of  a  glass 
rod.  To  the  contents  of  the  beaker  are  added  about  5  cc. 
I  i  saturated  solution  of  mercuric  chloride,  to  take  up  the 
slight  excess  of  stannous  chloride,  which  reaction  is  shown 
by   the   formation   of  mercurous  chloride,   a   white,    silky 


bodies  have  to  be  tested  daily.  It  may  also  be  of  use  to 
the  print  and  dyeworks  chemist  for  the  estimation  of 
alumina  in  i-is  red  liquors,  and  lead  in  lead  nitrate  liquors: 
:.  estimating  anj  individual  base  no  other  base 
being  precipitated  :i-  carbonate  must  be  present. 
The  method  is  not  applicable  in  presence  of  ammonium 
compounds,  which  must  be  got  rid  of  before  applying  the 
test. 

Estimat        of  <  'alcium   Sulphide  in  Animal  Char, 

1/  •      Bromine.      P.     Herrmann.      Die     Deutsche 

Zuckerind.  1S93,  18,  225. 
23  GEiis.  of  the  finely-powdered  charcoal  are  moistened,  ii 
a  250  cc.  flask,  with  water,  2  to  3  cc.  bromine  added,  and 
then  ICO  cc.  luke-warui  water.  The  whole  is  well  shaken 
and  then  digested  on  the  water-bath  for  half  an  hour. 
SO  cc.  of  hydrochloric  acid  of  sp.  gr.  11  are  then  slowly 
added,  care  being  taken  that  the  bromine  vapours  are  not 
dispersed  during  this  operation,  so  that  there  maybe  no 
chance  of  escape  of  hydrogen  sulphide.  The  excess  of 
bromine  is  then  driven  off  over  a  naked  dame,  the  volume, 
after  cooling,  made  up  to  250  cc,  and  then  filtered  and  the 
sulphuric  acid  estimated  in  200  cc.  of  the  filtrate.  After 
subtracting  the  barium  sulphate  due  to  the  calcium  sulphate 
originally  present  in  the  charcoal,  multiplication  of  the 
residual  weight  of  barium  sulphate  by  the  factor  1"545 
gives  the  percentage  of  calcium  sulphide  in  the  charcoal. 
This  method  is  quite  as  accurate  as  the  nitric  acid  or 
potassium  chlorate  methods. — L.  T.  T. 


precipitate.  The  solution  is  now  poured  into  the  titrating 
beaker,  of  about  500  cc.  capacity,  diluted  with  water,  and 
5  to  10  cc.  of  the  titrating  solution  added.  The  titrating 
solutionis  prepared  by  dissolving  160  grms.  of  manganese 
sulphate  in  water  and  diluting  to  1,750  cc,  to  which  are  added 
330  cc.  of  phosphoric  acid  and  320  cc.  of  sulphuric  acid. 

The  solution  is  now  ready  for  titrating,  which  is  accom- 
plished in  the  usual  way.  After  the  mercuric  chloride  has 
been  added  the  titration  must  be  performed  immediately. 

As  is  well  known,  the  permanganate  solution  rarely 
varies,  when  protected  from  light  and  changes  in  tempera- 
ture, by  casing  around  the  carboy. 

Nevertheless,  the  authors  always  make  sure  of  it  by 
making  one  or  two  analyses  of  a  standard  ere  with  every 
set  of  determinations,  which,  being  under  precisely  the 
same  conditions,  will  immediately  indicate  any  error  in 
weight  or  solution ;  this  precaution  we  consider  very 
important,  as  it  takes  little  extra  work  and  insures  the 
accuracy  of  the  results. 

Duplicates  generally  agree,  and  rarely  differ  more  than 
one-tenth  of  one  per  cent.  In  a  standard  ore  that  was 
recently  submitted  to  several  chemists  for  anatysis,  the 
three  chemists  using  this  method  reported  67 '02  per  cent., 
67  "02  per  cent.,  and  67-08  per  cent,  as  their  respective 
results,  and  the  average  by  all  methods  was  67 '04  per 
cent. 

There  is  claimed  for  this  method  greater  rapidity  of 
working  and  equal  accuracy  with  any  other  method  now- 
employed  in  iron  analysis  of  ores. 


Estimation  of  Chromium  and  Manganese  in  Steel. 
L.  Schneider.  (Jester.  Zeits.  f.  Berg-  und  Hiittenkunde, 
1892,  235. 

The  author's  process  is  based  upon  the  conversion  of  the 
lower  oxides  of  these  metals  into  the  highest  (acid)  oxides 
by  the  action  of  lead  peroxide  in  presence  of  nitric  acid. 
The  metal  (2  grms.)  is  dissolved  in  dilute  sulphuric  acid 
(100  cc),  and  after  oxidising  with  nitric  acid  (5  cc.)  lead 
peroxide  (5  grms.)  is  added,  and  boiled  with  the  solution 
for  15  minutes.  The  chromic  and  manganic  acids  resulting 
are  estimated  volumetrically  in  the  usual  way. — C.  F.  C. 


Colorimelric     Estimation     of    Iron    in     Spring     Waters. 

F.  Gerhard.  Archiv.  der  Pharm.,  230,  705. 
The  author  makes  use  of  the  well-known  "  tannin " 
reaction.  The  colour  developes  most  satisfactorily  and 
uniformly  in  presence  of  sodium  pyrophosphate,  which 
whilst  giving  the  necessary  slightly  alkaline  reaction  forms 
a  soluble  double  salt  with  ferric  compounds.  The  standard 
solutions  of  the  latter  (0-0001  Fe  per  cc)  is  prepared  by 
taking  the  necessary  quantity  of  a  ferric  salt,  dissolving 
together  with  2-5  grms.  sodium  pyrophosphate  and 
diluting  to  1000  ec  The  details  of  the  estimations  are  of 
the  usual  order. — C.  F.  C. 


The  Effect  of  Platinum  in  Iron  Solutions.     B.  W.  Mahon. 
Americ.  Chem.  J.  1893, 15,  57S— 582. 

The  minute  quantity  of  platinum  which  a  platinum 
crucible,  used  for  the  fusion  of  insoluble  iron  ore  residues 
with  sodium  carbonate,  may  lose,  is  imparted  to  the 
subsequent  solution  of  the  fusion  in  water  and  hydrochloric 
acid.  These  traces  of  platinum  form,  according  to  the 
author,  a  source  of  error,  when  the  iron  is  estimated  by 
titration  with  potassium  bichromate,  after  reduction  by 
stannous  chloride,  dilution,  and  addition  of  mercuric 
chloride  in  excess.  Stannous  chloride  added  to  the  hot 
hydrochloric  acid  solution  of  ferric  and  platinic  chlorides 
is  described  as  first  reducing  the  iron,  and  then  the 
platinum.  The  solution  which  becomes  gradually  colour- 
less during  the  reduction  of  the  iron,  again  assumes  a 
yellow  tinge,  due  to  the  trace  of  platinous  chloride  which  is 
formed.  Moreover,  when  mercuric  chloride  is  added,  as 
above  described,  the  substance  sometimes  has  a  tinge  of 
colour,  whilst,  when  platinum  is  absent,  a  colourless 
solution  with  pure  white  mercurous  chloride  in  suspension 
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ih.    titration   with   potassium   bichromate   Bhows 
the  ii-u  ,1   i.  iction  with  potassium  fi 

. .urn   i-   present,  a    reourreol    blueing   after  the    com- 
pletion <>f  this  roloui  ountered.     This 
■ 
oration.     Thus  a   small  qounlit)  of  platinum 
may  introdoee  a  considerable  error  into  the  estimation. 

•viui  this,  the  author  recommends  tiro  methods: — 

:l».  to  add  the  stannous  chloride  with  great  care,  ami  to 

olour  due  to  the  form-   compound  has 

.1,   ami  before  the  above-di  rellow  tinge 

platinons    chloride    has     made    ii-    appearance. 

"idly,  to  precipitate  the  iron  in  tin    fuied  ami  dissolved 

immooia,  to  collect  the   precipitate  on 

■  .ill  filter,  ami   after   thorough   washing  to   redissolve  it 

hloric  acid  ami  hot    water,  wherebj  a  solutionis 

uned  which   is  entirely  free  from   platinum.     In  <■ 

where  great    accuracy   is   required  this   second   method   is 

ble  to  the  tirst. — II.  >. 


Electrolytic  Estimation  ij' Lead. 
A.  ICreichgauer.  Ber.  27, 
Check  experiments  on  the  electrolytic  formation  of  lead 
dioxide  from  an  acid  solution  of  lead  nitrate  indicated  that 
with  a  solution  containing  1  part  of  nitric  acid  sp.  gr.  114 
iml  5  to  7  of  water,  an  excess  of  lead  was  indicated  of  a  few 
tenths  per  cent.,  which  was  lessened  bj  washing  twice  with 
alcohol  to  slightly  below  the  theoretical  amount.  A  current 
capable  of  furnishing  0*2  cc.  of  detonating  gas  per  minute 
precipitated  all  lead  from  solution  in  II  hours,  hut  no  error 
«a-  noticed  on  prolonging  the  duration  to  upwards  of 
40  hours ;  no  difference  was  observed  whether  the  dioxide 
thrown  down  was  weighed  alter  .hying  at  110  or  at  20o'. 
A  set  of  four  Meidinger  ceils  and  the  dish  electrode 
arrangement  recommended  by  Classen  were  employed. 

— C.  B.  A.  W. 


77ir  Use  of  Lead  Pipi  s  for  Conveying  Water.    M.  T.  Lecco. 
Chem.  Zeit.  17,  1431—1432. 

The  tests  described  in  this  paper  were  made  upon  the  new 
water  supply  of  the  city  of  Belgrade  (a  full  analysis  of  the 
■»ater  is  given").  This  water  contains  iron,  calcium,  and 
-iuin  salts,  is  of  24' 8r  total  hardness  (German 
Kealtr),  and  holds  in  solution  more  than  0-5  grm.  i  II  >_  per 
litre. 

Lead  was  tested  for,  in  water  which  had  stood  over  night 
in  the  pipes,  as  follows  : — i  >ne  litre  of  water  acidified  with 
acetic  acid  was  evaporated  down  til  100  — 200CC.  filtered, 
and  a  drop  of  dilute  sulphuretted  hydrogen  water  added. 
If  lead  is  present,  even  in  the  most  minute  quantity,  a 
darkened  coloration  of  the  water  is  observed.  As  this 
■  might  be  partially  obscured  by  the  precipitation  of 
the  iron  preseut  in  the  water,  it  is  necessary  to  make  a  test 
a'    the  same   time  with   a  sample  known  to  be  free  from 

An  estimation  of  the  amount  of  lead  may  hi  carried  out 

with  great   accuracy  in  the  following  way- : — One  litre  of  the 

water  is  acidified  with  5  cc.  glacial  acetic  acid,  concentrated 

*  1  100  cc,  filtered,  and  one  or  two  drops  of  dilute  H3S  water 

one  part  saturated  1I_S  water  with  two  parts  distilled 

At    the  same  time  the  sample  known  to  be  free 

from  lead  is  treated  in  an  exactly  similar  manner.     If  lead 

;ed  in  the  first   sample,  add  to   the   second  such  an 

tnoaut  of   a   solution   containing   0"  1    mg.   lead    in   1  cc. 

at  the  two  solutions  have  exactly  the  same  colour.     The 

uount  of  lead  added  to  the  second  sample   is  the  amount 

■n  the  first.     Bv  this  means  0-05  ms.  lead  per  litre 

•   mated. 

In  carrying  emt  the  tests  here  described  a  piece  of   lead 

7    metres   in    length,  and   22  mm.   in   diameter   was 

employed.     The  solvent  effect  of  the  water  on  the  lead  was 

greater  at  first  than  after  the  tube   had  been   some  time  in 

Me.      Bat  even  after  three  mouth-,  about  u-3  mg.  lead  per 

1   in  water  which  had   stood  24    hours   in   the 

After    three    hours    standing    a    trace    of    lead  was 

detected,  but  in  water  which   had  merely  run   through  the 


: 
are   used   the  (  i   I"-   allowi  I 

mini,  dunking  p 

lived  by  this 
•  to  it-  richness  in  fret 
acid.     The  author  recommei  rs  on 

this    -  il.|    includl  water,  in 

on  to  the  method  ado]  I,     If  this 

I  out.  it   would  !,.  ,itb 

the  help  ol  men  who  would  inform   us  as  to  the 

water    unfit    lor    drinking,    to 
definitely  solve  the  question  of  tie-  suitability  of  lead  pi 
for  convi  ving  water.— B.  B.  B. 


tative  Analysis  Uy  Electrolysis.  I  Electrolytic 
initiation  o)  Lead.  A.Classen.  Her.  27,  163—165. 
kow  has  shown,  the  complete  oxidation  of  lead  to 
peroxide  is.  in  the  first  place,  dependent 
ol  ii  certain  amount  of  nitric  acid.  The  quantity  requisite. 
as  was  first  proved  in  the  electro-technical  laboratory  at 
Munich,   must    be   regulated   by    the   t.  .t    the 

solution  and  the  density  of  the  current  used.  It  was  found 
that  the  latter  depended  upon  the  nature  of  the 
with  an  anode  with  a  very  smooth  surface  the  current 
density  must  only  be  00  3  ampere  per  100  mi.  cm.,  nndcr 
other  conditions,  0 •  5  ampere.  Whilst  observing  all  these 
conditions,  the  quantity  of  peroxide  that  can  be  precipitated 
in  an  adhering  form  is  relatively  -mall. 

The  rapid  deposition  of  large  amount-  of  had  p. 
can,  however,  be  effected  if  the  platinum  dish  used  as 
anode  is  roughened  on  its  inner  surface  by  a  sand-blast. 
By  this  means  in  a  few  hours  as  much  as  4  grins,  of 
peroxide  per  100  sq.  cm.  of  surface  can  be  precipitated  with 
a  current  of  1  •  5  amperes. 

To  make  this  estimation,  after  dissolving  the  lead  salt, 
20  cc.  of  nitric  acid  (sp.  gr.  1-35 — 1-38)  is  added,  the 
liquid  is  diluted  to  about  loO  CO.,  then  warmed  to  50°—  GO3 
and  eleetruli.se  1  with  a  current  of  N.D,(>I  =  1  ■  .3  —  1  •  7  ampere. 
By  continuing  the  warming  during  the  electrolysis  as  much 
as  1-5  grms.  of  lead  peroxide  can  he  precipitated  in  Ihree 
hours,  and  larger  quantities  in  from  four  to  five  hours.  To 
prove  the  complete  separation  of  the  lead,  about  20  cc.  of 
water  are  added,  and  it  is  observed  whether  or  not  there  is 
any  darkening  of  the  freshly-wetted  surface  of  the  anode. 
If  after  10 — 15  minutes,  no  darkening  is  visible,  the 
precipitate  is  washed  with  water  and  alcohol,  and  dried  at 
ISO  — 190  .  A  temperature  of  110'  to  180  ,  as  prescribed 
by-  some  other  chemists,  does  not  suffice.  The  intensity  of 
the  current  does  not  influence  the  character  of  the 
precipitate ;  in  the  author's  experiments  it  varied  from 
4  to  8  volts. 

When  copper  and  lead  are  to  be  estimated  in  the  same 
solution,  after  adding  20  cc.  of  nitric  acid,  the  volume  of 
liquid  is  only  made  up  to  about  75  cc,  and  the  warm 
solution  is  then  electrolise  1  with  a  current  of  N.D,„,  =  1-5 
to  l"7  ampere;  but  at  the  end  of  an  hour  the  operation  is 
interrupted.  By  this  time  from  98 — 99  per  cent,  of  the 
lead  will  have  deposited  upon  the  anode,  but  none  of  the 
copper  will  have  deposited  on  the  cathode.  The  liquid 
is  now  transferred  to  another  tared  dish,  and  the  pre- 
cipitated lead  peroxide  washed,  dried,  and  weighed.  The 
washings  are  added  to  the  liquid  in  the  second  dish.  I'o 
the  solution  containing  the  whole  of  the  copper  and  the 
rest  of  the  lead,  ammonia  is  added  until  the  blue  colour  of 
an  ammoniacal  copper  solution  is  permanent,  after  which 
about  5  cc.  of  nitric  acid  are  added,  the  solution  is  made  up 
to  120 — 150  cc,  and  is  tluu  electrolised  with  a  current  of 
N.D100  =  1  to  1-2  ampere.  In  this  electrolysis,  however, 
the  tared  dish  is  male  the  cathode  upon  which  the  copper 
deposits,  and  the  perforated  platinum  foil  or  "  bucket- 
electrode"  already  described  by  the  author  (  Handbuch 
der  Elektrolyse.  p.  56),  is  used  as  anode  upon  which  the 
remainder  o:  tin  lead  peroxide  in  deposits.  From  three  to 
four  hours  are  required  to  separate  about  025  grms.  of 
copper  and  the  rest  of  the  lead. 

When  dealing  with  substances  containing  sulphur,  the 
separation  of  lead  sulphate  frequently  causes  trouble  owing 
to  the  difficulty  of  bringing  it  into  solution   in   nitric  acid. 


- 
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■\\  hen  had  sulphate  Forms  doring  solution  of  the  substance 

to  be    inalysed,  ammonia  must  be  added  to  the  liquid  in 

slight   execs-,  and  heal  applied  for  a  few  minutes.     This 

-      lead   sulphate   into   the   bulkier    lead 

The  liquid  is  then  poured,  little  by  little,  into  the 

platinum  <lish,  into  which   about  20  cc.  of  nitric   acid  have 

previously  been   placed   and   warmed,  whilst  it  is   stirred 

continuously  with  the  electrode.      The  lead  sulphate  that 

is  thereupon  formed  now  redissolves  at  once  either  the  whole 

-  the  greater  pan,  so  that  the  remainder  dissolves  after 

warming  for  a  short  time.     The  vessel    in    which  the    treat 

mem  with  ammonia  was  carried  cut  is  first  rinsed  out  with 

a  little  nitric  acid  and  then  with  water.    . 

The  above- described  modification  can  he  applied  to  the 
-  juration  of  large  quantities  of  manganese  peroxide,  and 
also  to  the  precipitation  of  some  metals,  antimony  for 
example,  which  hitherto  could  only  he  separated  in  minute 
quantities.  The  author  intends  to  make  further  com- 
munications on  his  experiments  on  these  and  other  allied 
—  II.  S.  P. 


The  Separation  and  Estimation  of  Metals  in  Alkaline 
Solution  by  means  of  Hydrogen  Peroxide.  P.  Jannasch 
and  J.  Lesinsky.     lier.  26,  2908—2912. 

Separation  of  bismuth  from  copper  :  — 

(l.)/n  th  Cold. — A  mixture  of  50  cc.  of  3  per  cent, 
hydrogen  peroxide  with  15  cc.  of  concentrated  ammonia  was 
gradually  added  to  a  solution  of  0-3  grin,  of  each  of  the  pure 
metals.  The  faintly  yellow  precipitate  of  bismuth  hydro- 
peroxide is  washed  first  with  a  mixture  of  2  vols,  of  hydrogen 
peroxide,  1  vol.  of  stroDg  ammonia,  and  8  vols,  of  water,  then 
with  warm  diluted  ammonia  (1:8)  and  ultimately  with  hot 
water,  care  being  taken  to  ensure  the  complete  removal  of 
the  copper.  After  drying  at  90° — 95°  the  precipitate  is 
ignited  in  a  platinum  crucible,  redissolved  in  nitric  acid  and 
ignited  a  second  time  until  the  weight  remains  constant. 
The  barium  salts  and  silicic  acid  contained  in  commercial 
hydrogen  peroxide  are  carried  down  with  the  bismuth 
precipitate,  hence  the  results  turn  out  too  high  and  mu.'t, 
if  absolute  accuracy  be  desired,  be  corrected  by  subtracting 
the  estimated  amount  of  these  impurities  from  the  original 
weight  of  the  bismuth  oxide.  The  copper  contained  in  the 
filtrate  from  the  bismuth  precipitate  is,  after  expulsion  of 
the  ammonia,  separated  from  the  re-acidulated  and  diluted 
.solution  as  sulphide,  converted  int"  oxide  by  ignition  in  a 
current  of  oxygen  and  weighed  as  such. 

With  the  Application  of  Heal. — The  solution  to 
which  the  hydrogen  peroxide  mixture  was  added  in  the  cold 
is  heated  from  5  to  10  minutes  on  the  water-bath,  filtered  hot, 
and  the  precipitate  washed  as  in  (1),  but  with  hot  liquors 
exclusively.  If  no  hydroxylamine  be  present  in  the  solution 
the  bismuth  precipitate  retains  but  extremely  small  traces 
of  copper,  in  the  presence  of  a  more  considerable  quantity 
of  hydroxylamine  these  traces  become  more  noticeable, 
but  may  be  completely  removed  by  a  second  precipitation. 

Compared  with  the  usual  method  of  separating  bismuth 
from  copper  by  means  of  ammonia  or  ammonium  carbonate 
the  separation  of  these  metals  by  means  of  hydrogen 
peroxide  presents  the  advantages  of  greater  speed  and 
accuracy. — F.  M. 


The  use  of  Ammoniacal  Mercuric  Cyanide  in  Quantitative 

Analysis.     F.  W.  Schmidt,     lier.  27,  225. 

The  conversion  of  metallic  sulphides,  precipitated  in  the 
ordinary  course  of  analysis,  into  some  form  capable  of 
satisfactory  weighing,  involves  either  re-solution  and 
precipitation  as  oxide  or  carbonate  or  treatment  by  Rose's 
method  with  sulphur  in  n  stream  of  hydrogen  to  obtain  an 
anhydrous  sulphide.  The  processof  ignition  with  mercuric 
oxide  or  with  a  mixture  of  that  substance  and  mercuric 
nitrate  is  not  invariably  available  a-  basic  sulphates  are 
sometimes  formed,  difficult  of  decomposition  at  the 
temperature  of  ignition.  The  conversion  can,  however,  be 
effected  by  the  use  of  ammoniacal  mercuric  cyanide,  a 
cyanide  of  the  metal  to  be  determined  being  formed,  whilst 
mercuric  sulphide  is  produced  jin  equivalent  amount.  The 
metallic  cyanide   is  dee. imposed   on  heating  in   the   air,  the 


mercuric  sulphide  volatilises,  and  an  oxide  of  the  metals 
remains.  No  formation  of  mercuric  sulphocyanide  occurs 
and  thus  the  removal  of  mellone  (a  fairly  fixed  substance) 
is  avoided.  Similarly  para  cyanogen  from  the  decomposi- 
tion by  heal  .••'  th.'  excess  of  mercuric  cyatiide  is  not 
'...I  when  an  ammoniacal  solution  of  the  cyanide  i- 
used,  and  thus  the  difficulty  of  volatilising  so  fixed  a  body, 
does  not  arise.  This  difference  in  the  behaviour  of  mercuric 
cyanide  and  'he  same  salt  in  ammoniacal  solution  is  due  to 
the  formation  of  the  body  Hg(CN).2NH3,  which  the  author 
has  prepared  and  examined.  It  can  be  obtained  by 
saturating  a  strong  solution  of  ammonia  with  mercuric 
cyanide,  at  a  gentle  htat  on  the  water-bath,  and  strongh 
cooliug  the  solution.  Crystals  several  centimetres  in  length 
separate,  and  can  be  dried  in  an  atmosphere  of  ammonia  ;  on 
exposure  to  air  they  lose  ammonia,  and  rapidly  decompose. 
IIg(('X  I_,X1I;,  is  with  difficulty  soluble  in  water,  its  aqueous- 
solution  is  immediately  precipitated  by  H..S,  but  when  pre- 
viously made  acid  with  hydrochloric  acid,  it  gives  with  H.,S 
ai  first  a  yellow,  and  then  a  white,  precipitate,  the  latter 
becoming  black  on  dilution. 

The  general  method  of  using  ammoniacal  mercuric- 
cyanide  for  converting  metallic  sulphides  into  oxides, 
consists  in  placing  the  moist  precipitate  together  with  the 
filter  in  a  crucible,  covering  it  with  a  solution  of  the  reagent, 
evaporating  to  dryness,  then  heating  first  gently  with  a 
Hansen  flame,  then  strongly,  if  necessary,  over  the  blow-pipe- 
In  the  case  of  copper  and  zinc,  this  treatment  suffices  and 
no  further  description  is  necessary,  but  with  bismuth, 
reduction  of  a  portion  to  metal  takes  place  and  must  be 
corrected  by  subsequent  evaporation  with  nitric  acid  and 
ignition  of  the  nitrate  to  oxide.  The  conversion  of  ferrous 
sulphide  to  ferric  oxide  is  also  certain  and  complete.  A 
similar  result  is  to  be  expected  for  nickel  and  cobalt. 

—13.  B. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Tin1   Detection   of  "  Abrastol,"    Calcium  B-naphthol  Sul- 
phonate  in  Wines.     Sinibaldi.     Monit.  Scient.  7,  842. 

Abrastol  forms  a  pinkish- white  powder,  of  which 
10U  parts  of  water  or  alcohol  dissolve  respectively  167  and 
50  parts  at  15  C.  Its  most  characteristic  reaction  is  the 
slatey-blue  coloration  it  yields  with  ferric  chloride.  This 
coloration  changes  to  green  on  warming.  Abrastol  when 
heated  with  hydrochloric  acid,  is  converted  into  naphthol, 
sulphuric  acid,  and  calcium  sulphate.  The  detection  of 
abrastol  in  wine  may  be  effected  as  follows : — 25  cc.  of  wine 
are  neutralised  by  the  addition  of  a  few  drops  of  ammonia, 
and  shaken  with  25  cc.  of  pure  aruyl  alcohol.  After 
separation  the  amyl  alcohol  is  boiled  to  expel  any  traces  of" 
ammonia,  and  after  cooling  is  agitated  with  J  cc.  of  ferric 
chloride  solution.  In  presence  of  abrastol  the  amyl  alcohol 
assumes  the  slatey-blue  coloration  already  mentioned.  In 
the  case  of  wines  containing  but  little  abrastol,  250  cc. 
should  be  evaporated  at  a  low  temperature  (in  vacuo,  if 
possible),  the  residue  extracted  by  30  cc.  of  absolute 
alcohol,  and  the  alcoholic  extract  evaporated  to  dryness. 
The  residue  is  dissolved  in  water  and  treated  with  amyl 
alcohol  as  above  (see  page  534). — H.  T.  P. 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

A  New  Method  of  Estimating  Naphthol-  and  Naphthyla- 
rnine  Sulphonic  Acids.  \V.  Vaubel.  Chem.  Zeit.  1893, 
1265  and  1897. 

The  property  of  these  sulphonic  acids  of  combining  with  one 
or  more  molecules  of  bromine  is  utilised  for  their  volumetric 
estimation.  The  modus  operandi  consists  in  adding  a 
standard  solution  of  potassium  bromate  to  a  mixture  of  an 
aqueous  solution  of  the  sulphonic  acid  with  potassium 
bromide  and  sulphuric  acid  until  the  liquor  permanently 
shows  the  presence  of  free  bromine.  The  acids,  according 
to  their  capacity  of  taking  up  bromine,  may  be  classed  as 
follows  :  — 

I.   Sulphonic  acids,  which   at  the   ordinary  temperatures, 
generally  take  up  only  one  atom  of  bromine,  and  in  case  of 
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The  combination  of  the  bromine  method  with  the  well- 
known  method  based  upon   the  formation   of  diazo-com- 


II.  Sulphonic  acids  taking  up  more  than  one  atom  of 
bromine  and  showing  less  plainly  the  end  of  the  reaction  — 


III.  Sulphonic  acids  combining  with  bromine  only  at 
high  temperatures.  The  following  take  up  one  bromine 
atom  at  G.V— TO3. 


pounds    in    man]  irnishei    <   mi 

sepaniti  u  the  Bulphon  ire. 

— r.  M. 
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Peacticai  Paper-Making.  A.  Manual  for  Paper  Makers 
and  Owners  and  ol    Paper  Mill",  to  which  are 

appended   useful   Tahli  See.      By 

< toi     Clappkrtont.      London:    Crosby,    I k« i. 

and  Son,  7,  Stationers'   Hall  Court,  Ludgate  Hill.     1894. 
I'riei 

8vo.  volume,  bound  in  cloth,  and  con t lining  198  pages  of 
subject  matter,  exclusive  ol  preface,  table  oi 
alphabetical  index,  ["here  is  also  a  frontisp 
two  figures  representing  the  microscopic  structure  of  cotton, 
manilla,  and  hemp.  The  text  i-  illustrated  with  16  micro- 
photographs  representing  the  appearances  of  cellulose  fibres 
and  their  mineral  adulterants,  or  "filling"  agents.  The 
Appendix  supplies  various  data  of  value  and  interest  to 
manufacturers.  For  example,  we  have  the  "  Equivalent 
Weights  and  sizes  of  Writing  Papers,"  "Sizes  of  liuok 
and  Drawing  Papers,"  "Various  Calculations  relating  to 
Weight  of  Reams  and  Webs,"  &c,  &c. 

The  following  subjects  are  treated  of  in  the  work: — I. 
Chemical  and  Physical  Characteristics  of  Various  Fibres. 
II.  Cutting  and  Boiling  of  Haps.  Jute  Boiling  anil 
Bleaching.  III.  Wet  Picking,  Washing.  Breaking,  and 
Bleaching.  Electrolytic  Bleaching.  Antichlor.  IV. 
Cellulose  from  Wood.  Mechanical  Wood  l'ulp.  V. 
Esparto  and  Straw.  VI.  Heating.  VII.  Loading.  Starch. 
Colouring    Matter.       VIII.     Resin,    Size,    and   Sizing.      IX. 

The  Fourdrinier  Machine  and  it-  Manage nt.      \     \nimal 

Sizing.  Drying.  XI.  Glazing  aud  Burnishing.  XII. 
Cutting.  Finishing.  XIII.  Microscopical  Examination  of 
Paper.  XIV.  Tests  Tor  Ingredients  of  Paper.  XV. 
Recovery  of  Soda.  XVI.  Testing  of  Chemicals.  Testing 
Water  for  Impurities. 

I. aw  ami  Theory  in  Chemistry.  A  Companion  Book  for 
Students.  By  Douglas  Carnegie,  M.A.  London: 
Longmans,  Green,  and  Co.  New  York:  15,  Last  16th 
Street,      18'.'4.      Price  6*. 

This  hook  is  stated  to  contain  the  substance  of  a  course  of 
eight  lectures  delivered  before  an  audience  of  school 
teachers  of  Elementary  Chemistry  at  Colorado  College, 
U.S.A.  The  character  of  the  work  may  be  summed  np  as 
the  history  of  the  development  of  modern  chemical 
theory,  and  the  subject  is  subdivided  as  follows  : — I.  Alchemy 
and  the  Hirth  of  Scientific  Chemistry.  II.  The  Phlogistic 
Period  and  the  Beginnings  of  Chemical  Theory.  III. 
Chemical  Classification.  Mixture-.  Compound-.  Elements. 
IV.  The  Atomic  Theory.  V.  The  Classification  of  Com- 
pounds, Acids,  Bases,  Salts.  VI.  Isomerism  and  Molecular 
Architecture.  VII.  Chemical  Equilibrium.  The  text 
occupies  22-2  pages,  the  book  is  of  8vo.  size,  and  is  strongly- 
bound  in  cloth. 

Engineering  Chemistry.     A   Practical   Treatise   for  the 

Use   of  Analytical    Chemists,    Engineers,    Ironn 

Ironfounders.  Students,  and  others.     Comprising  Methods 

of  Analysis   and    Valuation    of   the   Principal    Materials 

used    in   Engineering    work    with    numerous   Analyses, 

Examples,   and   -  s.     By  H.  Joshi  v  Phillips, 

F.I.C.,   F.C.S.     Second  Edition,   Revised  and    Enlarged. 

rosby,  Lockwood,  and  S         i    -     turner's  Hall 

Court,  Ludgate  Hill.     1894.     Price  10s.  6rf. 

This  is  a  hook  the  object  of  which  is  mainly  to  give  preci-i- 

methods  tor  analysing  and   valuing  the  most  important  of 
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the  materials  in  general  use  by  engineers.  The  author 
ertained  thi  riting  such  a  volume, 

._•  continuously  engaged  in  the  laboratory  - 

of  r;;  panies.  has  gradually  collected  together  the 

rials"  for   it.     This   volnme,  which  is  strongly  bouml  in 
cloth  j  388    pages    of    subject 

vr,  to   which  is  added  an  alphabetical  index.    In  the 
to    be   found  some    50    woodcuts,    and  numerous 
tables.     The  sub-divi-  text   into  chapters  under 

the  primary  subjects  or  themes  of  which  they  treat,  will 
give  most  concisely  the  plan  of  the  work  and  its  detailed 

method  of  arrangement.    I\n. aos:  Reddrop'sSys 

Reagents.     I.  Metals,  Alloys,  &c.     II.  Ores,  Limestones, 

III.  Fuels. — Solid,  Liquid, and  Gaseous.     IV.  Water. 

V".    Oils.     VI.    Materials   used    in    Grease    Making.     VII. 

Gasworks  Products.     VIII.  Disinfectants.     IX.  Explosives. 

Appendix,  with  a  variety  of  tabular  matter. 


The  Tannins.  A  Monograph  on  the  History,  Preparation, 
Properties,   Methods   of    Estimation,   and  Uses    of    the 

table  Astringents,  with  an  Index  to  the  Literature 
of  the  Subject,  Vol.  II.  By  Henri  Timmule,  Ph.M., 
I'rol'.ssor  of   Analytical  Chemistry   in   the    Philadelphia 

_re  of  Pharmacy,  Philadelphia,  U.S.A.  J.  P>. 
Lippincott  Company.     1S94. 

This  s,.Cond  volume  by  Prof.  Henry  Trimble  on  the 
Tannins,  is  devoted  to  the   results  of  investigation  by  him 

on  the  astringent  principles  from  nine  species  of  oaks  and 
one  species  each  of  mangrove,  canaigre,  and  chestnut. 

Oak  barks  have  been  collected  and  examined  from  three 
different  quarters  of  the  globe,  so  that  conclusions  regaid- 
tng  the  oak  tannins  are  not  based  on  too  narrow  foundations. 

A  valuable  index  to  the  literature  of  the  tannins  is  given 
and  occupies  some  30  pages,  the  total  text  filling  170  pages. 
The  work  concludes  with  an  alphabetical  index  of  subject 
matter  and  another  of  authors.  It  is  an  8vo.  volume  and 
bound  in  cloth. 


Crane  £eporc« 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

New  Customs  Tabiff  or  British  India. 
A  copy  of  the  Indian  Tariff  Act  of  1894,  which  received 
the  assent  of  the  Governor-General  on  the  10th  March  last, 
has  been  received  at  the  Board  of  Trade  from  the  India 
Office.  The  following  is  a  statement  of  some  of  the  rates 
of  import  duties  now  levied  under  this  Act : — 

Imparl  Tariff. 


No. 


Names  of  Articles. 


/     ■  and 

Tanning  H 
Chemical    products    and   prepara- 

Acid,  sulphuric I     .  0  2 

Alkali,  country  (sajji-khai  2  u 

Alum -j  o 

Arsenic „  25  o 

Do.,  China mansil „  US  fj 

Bicarbonate  of  soda „  7  u 


S  per  cent. 


Impart  Tariff — continued. 


No. 


Names  of  Articles. 


Tariff 
Valuation. 


Dutj 


deal  products,  Jtc. — ont. 

Ks.    a. 
3     0 

Explosives,  namely,  blasting  gela- 
tin, dynamite,  roburite,  tonite, 
an,',  all  other  descriptions. 

1 

30    0 
5    8 

Sulphur  (hrimstone),  Hour       ,. 

S    0 

Do.,  do.,  rough 

i    0 

All  other  sorts  of  chemical  pro. 
ducts  and  preparations. 

ad  val. 

- 

Drugs,  medicines,  and  narcotics : 

H     ll 

25     0 

8    0 

80    0 

Isafoetids  (hing)  Cwt. 

18    0 

15     0 

Brimstone  (amalsara) ...         „ 

45     0 

■lwr.         Bhenisaini       Lb. 
(barns). 

100    ii 
1    0 

Do.,  crude,  in  powder. . .         „ 

0  12 

•20    0 

China  root   (chobchini),         „ 
rough. 

7     0 

IH     II 

8     0 

1U0     0 

t    8 
i.;    ii 

Storax,  liquid  (rose  mel-         „ 
loes). 

Tobacco,  manufactured  and   un- 
manufactured. 

All  other  sorts  of  drugs,  medicines, 
and  narcotics,  except  quinine, 
which    is  free,  and  opium   (for 
which  tee  Schedule  of  liquors, 
opium,  salt,  and  salted  fish). 

ad  val. 

9 

and  tanning  materials  : 

1    s 

Anilin;  do.,  do. Lb. 

1    0 

i    8 

Gallnuts,  myrabolams  ..       Cwt. 

Do.,  Persian „ 

37    0 

12     II 

:i    8 
5    8 

Sappan  wood  and  root . . 

All    other   sorts   cf  dyeing   and 
tanning  materials. 

ad  val. 

Oil,. 

3    0 

13    0 
1  12 

15    0 

1   12 

111     0 

5  per  cent. 
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iin,  Including  also  naphtha 
and  the  liquids  commonly  know  n 
! 
i mm  oil,  keroaine,  I 
nernl  oil.  |H't roliin\  l 

i. 
Ilamnialde  liquid   \s  hieh  is 

I 
pf at,  or  an>   ot  her  bit  urn  i- 
in    any 
products  of  petroIt<um. 
IV..  «  hich  has  its  Hashing  p 
or   above  Fahrenheit's 

thermometer,  and  is  proved  to  the 
satisfaction  of  the  Customs 
lector  to  be  intended  for  use 
the  batch  inf 
jute  or  other  fibre  or  for  lubri- 
cating purposes. 

i Lb, 

Turpentine I 

B  except  spermaceti)    CwU 

and  Hah. 




All  other  sorts  of  oil. 


Otfn  r 

and  Manufactun  d. 


Ilea,  paraffin. 
1 1  .  spei 

Do.,  wax 


Lb. 


31 


D  nclud-         „ 

injj  composition. 

Gums,  gum-resins,  and 

itmor  tram  resin : 

a 


Cutoh  and  gambier. 

Gum  ammoniac 




Cwt, 


Do  .   Bd  Hi         i   mmon 

- 
Do.,  Benjamin „ 

l>  i.,      Bys  ibol        co  u  se        „ 

myrrh). 
1 1    <  llibauumorfranktn- 

Do.,  Persian  >  false) 

Do..  Kino 

Myrrh 

Rosin 

All    other    sorts 
resins,  and  articles  made  of  gum 
or  gum  resin. 
Leather,    and    articles     made     of 
leather,  including  boots  and  shoes, 
harness    and    saddlery,    but    ex- 
cluding    belting     for      driving 
machinery,  which  is  free, 

Hatches,  lucifer,  and  nil  oilier  sorts 

Oilcloth  and  floorcloth 

Paints  -     materials, 

sit  ions  For  applicatioL 
to  leather  and  met 

other  than  Euro-     Cwt. 
pean,  all  colours. 
Paints  of  sorts 

impos'tioD n 

tent  driers „ 

Prussian  blue.  China Lb. 

an „ 


en!  vah 


1    S 

;»   o 

56    0 
10    0 

0  10 

1  0 


1  sunn  per 
imp.  gall. 


■  •>/  val,       5  per  cent. 


s      Q 
1    11 

l:,    0 
23    0 


u 

5 

0 

G 

1 

0 

0 

3 

58 

0 

ir 

0 

ii 

0 

18 

0 

10 

0 

10 

0 

II 

0 

1J 

0 

10 

0 

10 

0 

in 

1) 

i 

* 

■Hi  V  <!. 

/«!/•.  / 


N 


Duty. 


Cwt. 


,     i 


Imp.  gall 

\  erdigris 

White  lead "  Cwt 

All  

til  kinds 

!■;     Perfumery: 

Cwt. 

Eos   water Imp.  gall. 

All  other  sort-. 
spirit  (for  which  we  Schedule  of 
liquors,  opium,  salt,  and 


12 

:t. 
0 

1 

1 1 

:■! 

0 

11 

12 

1 

11 
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tar,  and  dammer: 

5S 

Pitch,      \) 
European. 

Tar.       American 
Europ 

and 

and          „ 

6    0 

2     S 

I 

2     s 

">!     Stationery,   ei 

winch  a  e  No.  45). 


irble 

56     Tallow  ami  grease Cwt. 


The  New  Kusso-Gekman  Cojcmkrciai    Treaty-. 

Wi  give  below  the  principal  pharmaceutical  articles  on 
which  Russia  has  agreed  to  lower  the  Customs  duty  in  the 
new   commercial   treaty   with   Germany.     In   cases   where 

these  rates  are  lower  than  those  hitherto  levied  upon  imports 
from  countries  with  which  Russia  trades  on  the  "most- 
favoured-nation" basis,  those  countries  (of  which  the 
United  Kingdom  is  one)  participate  in  the  benefits.  The 
rates  are  given  in  roubles  per  pond,  the  figures  in  ( )  denoting 

the    rates    at    present    levied     under    the    'war"    tariff: 

.Salts  of  chromic  acid  soluble  in  water— e.g.,  bichromate   of 
potash,  neutral  chromate  of  potash,  chromate  of  soda,  2'  1  j 
(2-GJ):  tannic   acid  (tannin)  5 '00  (6 '00);  blue   copp> 
except  anhydrous  copperas,  Salzburg  copperas  (a  mixture  of 
sulphates  of  iron  and  copper),  white  copperas   or  sulphate 
of  zinc,  chloride  of  zinc.  080  (1-00)  ;  tartar   emetic,  300 
(4'00)  ;  chemical  and  pharmaceutical  products  not  specially 
tariffed,  gross  weight.  1  -50  (gross  weight,  180)  :  proprietary 
medicines  the  importation  of  which  is  authorised  in  accord- 
ance with  the  special  list,  gross  weight.  16  '00  iL'ht, 
IG'00);     precipitated    or    washed    chalk,    chalk    and    talc 
ground,  gross  weight,  0 •  1 2                   jht,  0'15)  ;  white-lead 
and  zinc-white,  o '30  (0-60)  ;  red-lead, 0-35(0-40) ;  colours 
with  base  of  copper  (except  verdigris,  or  of  arsenic),  3 ■  00 
(4-00);  verdigris  (basic  acetate  of  copper),  3 -60  (4*00)  j 
dyeing  substances  (pigments)  prepared  with   products  from 
the  distillation  of  coal-tar  ;  alizarine,  extract  of  madder,  lac 
of  madder  or  alizarine;  cochineal   carmine,  carmined  lac ; 
indigotine  (indigo   extract   in   a   dry  state),  14  00 
Colouring  substances  mixed  with  non-colouring  materi 
such  as  clay  and  oil,  pay  duty  at  the  rate  of  3r.  per  poud 
when  the  colouring  substance  does  not  exceed  10   per  cent. 
of  the  total  weight  of  the  mixture. —  ( 'lit:nis<  ami  Druggist. 
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s..mi    ..i    mi    Contemplated  Changes  in  the  United  States  Tariff. 


Nam.'  of  Article. 


Present 
McKinlcv  Bill. 


i  white 

brown 

tic.  sp.  L-r.  1,170 and  under 
.. 

iracic 

,.     chromic 



..     sulphuric 

..     tannic 

irtaric 

Alcoholic  perfumery 


5J  c.  per  lb. 

3*  C.  „ 

lie.  „ 

1  c.  ,. 

5  c.  „ 

0  c  „ 

10  e.  ., 

Sc.  „ 
75  c. 

10  c.  „ 


Alum,  alum  cake,  patent  alum,  sulphate  alumina 

and  ahun,  crystals  or  ground. 
Alumina 

Ammonia,  cartionate 

muriate  or  sal-ammoniac 

,.        sulphate 

Antimony,  regulus  or  metal 

Baryta,  sulphate  of,  manufactured 

Bay  rum I 

Blue  vitriol  or  sulphate  copper 

Borax,  crude,  or  borate  of  soda  or  lime 

refined 

Castor  beans 

..      oil 

Calomel 

Camphor,  refined 

Capsicum  or  red  pepper  unground 

Caustic  potash,  in  st  icks  or  rolls 

Chalk,  prepared,  precipitated.  French,  and  red. 

Chi.  .nil  hydrate 

Chromatc  and  bichromate  potash 

Coal-tar  colours  or  dyes.     (Aniline  colours) 

preparations,  not  colours  or  dyes 

C< .i.al t .  oxide  of 

Cocoa  butter 

Cod-liver  oil 

„    oil 

Copperas  "r  sulphate  of  iron 

Cot  ton-seed  oil 

Cream  tartar 

Croton  oil 

Dextrine  or  British  gum 

Drugs  which  have  been  advanced  inva] 
refining,  grinding,  or  other  process  of  manu- 
facturer--. 

Ether,  fruit,  oils,  or  essences 


-_'."0  per  gall,  anil 
50  per  cent. 

i',T  C.  per  lit. 


nitrous  .. . 
sulphuric . 


lie.      .. 

|c.      „ 

le.     ., 

2  c.     „ 
Sfi.72perton 
SI. 50  proof  gallon 

2  c  per  lh. 

3  c.      „ 
5  c.      ,. 

50  c.  per  hushe! 

80  c.  per  gallon 

3.",  per  cent. 

4  c.  per  lb. 
Sic.     „ 

1  e.      „ 

1  c.      „ 
50  c.      ,. 

3c     „ 
35  per  cent. 
20 

3fi  c.  per  lb. 
Si  c.      „ 
15  c.  per  gallon 
8  c. 

"„  c.  per  II.. 
10  <-.  per  gallon 

e  c.  par  in. 

30  c. 

lie-       „ 
10  per  cent. 

$2.50  peril). 
25  c. 
40  c. 


Wilson  Ii'll  ns  ii 
lefl  Hi-'  House 
itives. 


-,'  c.  1 

1  ,   ■'.         .. 

i  cent. 

20 
20 

I11 
20 

I  iv, 

35  0.  per  Mi. 

■jo  per  1'rit. 

*r  gall,  and 
'  cent. 
20 

Pi 

Free 

Free 

Free 

Free 

$3.00  per  ton 

$1.00  proof  gallon 

Free 

Free 

2vi  per  cent. 

25  e.  per  bushel 

So  c.  per  gallon 

25  per  cent. 

Free 
2'  e.  perlb. 

Free 
£0  per  cent. 
25        „ 
20 
20 
Free 
Free 
3$  c.  per  lb. 
20  per  cent. 
15 

Free 

Free 

25  per  cent. 

Free 

1  c.  per  lb. 

Free 

$1.00  per  P.. 
20  a       „ 
35  c.       „ 


Wilson  Kill  as  il  is 

now  before  the 

l'mieil  States 

Senate. 


Remarks. 


L,  .'.  per  Pi. 
l ;  c.     ,. 

20  percent. 

20        „ 

20 

10 

20 

Free 

35  c.  per  ll». 

10  per  cent. 

$2.00  per  --all.  and 
2.".  jut  cent. 
30 

10 

Free 

Free 

Free 

Free 

25  per  cent. 

$1.00  proof  gallon 

Free 

Free 

20  per  cent. 

25  e.  per  bushel 

35  c.  per  gallon 

25  per  cent. 

Free 
30  per  cent. 

Free 
20  par  cent. 
23 
25 
20 

Free 

Free 
IS  per  cent. 
20  „ 

Free 

Free 

Free 
20  per  cent. 

Free 
30  per  cent. 

Free 

SI. On  per  lb. 
20  c. 
35  c. 


Commercial  and  pure  same 
duty. 


Present  duty  about  3D  per 
cent. 


Duly   under  Wilson    Bill, 
85  per  cent. 


Present  duty  about  27  per 

ei-nt. 


Ton  of  2,210  lh.    Sulphate 
unmanufactured,  free. 


Bushel  of  50  lb. 


All    products  of    coal-tar, 

also  free. 


Gallon  of  75  lb. 


10  per  cent,  proposed   in 
Senate. 
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N 


Prcsei 


■    per  lb. 

rk 1  '•• 

30c.  i»r  bushel 

Puller's  earth.     H                     I -  ;  "  ■  i .  r  Ion 

S1.25 

rude,  ""!  purified r  lb. 

reflnod 

ivos $2.00  per  i 

j 20  c.  per  gall. 

15c.  per  lb. 

Jc. 

[adigo,  carmined 10  c.  p?r  lb. 

Ink.  printing  ink  3ml  ink  powders 30  per  cent. 

*b 50  c.  per  lb. 

Iodine,  resubUmed 30  c. 

an 51. 50      .. 

Licorice,  extracts  of 5j'c.      ., 

I 32  c.  per  gall. 

Litharge :;<•.  per  Hi. 

carbonate 4c. 

calcined 8c. 

sulphate /*„  c. 

Mi<'» :;,"  per  cent . 

Morphine  and  its  salts 50  c  peroz. 

Mustard,  ground  or  preserved inc.  per  lb. 

< Hive  oil,  lit  for  salad  purposes 85c.  per  gall. 

Opium,                     *'raet,  tincture  ami   other  40percent. 
liquid  pre] 

ban  9  per  cent,  morphine  $12,00  per  lb. 

„      prepai                              $12.00 

crude,  containing  :i  j> -r  cent,  and  Free 
morphine. 

IVpPL'rmint  oil B0  c.  per  lb. 

I'hosphonis 20  c 

-.ate  potash,  red 10  c.      „ 

yellow 5  c.      „ 

Quicksilver 10  c. 

Ked  lead :;  c. 

salts 3r. 

-       

Saltpetre,  refir.ed 1  c. 

mine $2.50  per  Hi. 

73  c.  ' 

lie  per  lb. 

••     common cent. 

,.     Fancy  and  toilet 15  c.; 

:;>h 1  c. 

1  c 

bichromate  and  chromate 


w 
lefi  the  ii 

■  stives. 

I  i. 

■rks. 

1"  pel 

ishol 

■jo  c.  per  bushel 

Bus] 

M ,00  per  too 

I 

51.00  i"  i  t"ii 
I  . 

' 

1   C.    | 

.. 

.. 

cent. 

10  c.  per  gallon 

.. 

>•  lb. 

50 

1 

i  i 

-   20  pel 

'.'11  J»  : 

25  c.  per  lb. 

10 

1  i 

Proc 

■  cat. 

.. 

.   r  lb. 

15  c.  per  gall. 

15  c.  per  gall. 

per  lb. 

per  lb. 

.. 

30  per 

:.-.     .. 

„ 

Pre 

Pree 

1   : 

75  C.  I 

10  C  |K.T  11). 

75  c.  IK-r  u/.. 

cent. 

it  rite  alxiiit    17  per 
Present  duty,  38  per  cent. 

35  c.  per  sail. 

o- 

:!.".  pei 

20 

&G.O0  per  lb. 

i  or  lb. 

,. 

i     ,. 

■      „ 

.  cent. 

eenl. 

-,- 

„ 

20  per 

20  per  cent. 

20 

20 

1  n 

1 1  c.  per  lb. 

r  lb. 

10  per 

■  Till. 

1  c.  per  Ml 

$0 

it  duty  170  pel 

.. 

1" 

per  lb. 

r  lb. 

cent. 

20 

■_'  I 

10 

to 

.. 

■  r  lb. 

.. 

ic.      .. 

35 

i 
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Some  <>k  the  Contemplated  Changes  in  the  Cmh  d  States  Tiriff — continued. 


Name  of  Article. 


Bods,  caustic 

„     crystals  or  sal  soda 

..     silicate 

-.  ground  or  powdered 

Strychnine,  and  its  salts 

Sugar  of  milk 

Sulphur,  refined 

sublimed,  or  Rowers  i  f . 
Sumac,  ground 


Toilet     preparations.— Cosmetics,     dentifrices, 

pomades,  Ac. 
Turkey-red  oil 

Ultramarine   blue,  dry,  pulp,  or    mixed  with 

water. 
Varnishes,  including  i-'"ld  size  and  Japan 

Vermilion  red,  and  colours  containing  quicksilver 

White  lead,  dry  or  ground,  in  oil 

Whiting  and  Paris  white,  dry 

Zinc,  oxide,  dry  or  ground,  in  oil 


Present  Tariff. 
McKinley  Bill. 


i    U  ilson  Kill  as  it 

left  the  House 
i.f  Representatives. 


Wilson  Kill  as  it  is 

now  before  the 

United  States 

Senate. 


1  c.  per  lb. 
\  c     „ 
ic.      „ 
4  c.      „ 
20  percent. 
In  c  per  oz. 
So.  per  lb. 
$8.00  per  ton 
$10.00      „ 
,'s  c.  per  lb. 
50  per  cent. 
40  c.  per  gallon 
44  e.  per  lb. 
85  per  cent. 
12  c.  per  lb. 
Sc.       „ 
ic       „ 
IS  and  ]}c.  per  lb. 


I  c.  per  lb. 


3  C      ., 

in  per  cent. 

SO 

■1',) 

Free 
20  per  cent. 
10 
40 
30 
20 
23 
20 

H  c.  per  lb. 
25  per  cent. 
20 


25  per  cent. 

20 

20 

30 

10 

30 

5  C.  per  lb. 

Free 
20  per  cent, 
in 
30 
30 
20 
25 
20 

lie.  per  lb. 
35  per  r  int. 
25 


Remarks. 


Present  duty  65  per  cmt. 


April  27th,  1894. 


Si  ho<  ilkopf,  Hartford,  and  Maclagan,  Limited. 


STATISTICS. 

Mineral  Production  of  the  United  Kingdom. 

The  official  returns  of  mineral  production  in  Great 
Britain  and  Ireland  in  1893  have  just  been  made  public, 
and  we  give  below  a  table  showing  the  output  for  the  year, 
compared  with  that  for  1892  and  1891.  The  statistics 
covering  a  long  series  of  years  will  be  found  in  the  new 
volume  of  the  "  Mineral  Industry."  The  figures  given 
below  are  in  long  tons  (2,240  lb.)  : — 

Mineral  Production  of  the  United  Kingdom. 


Iii  -  xiption  of  Mineral. 


1891. 


1892. 


1893. 


Alum  clay  (bauxite) 10,763 

Arsenic 6,049 

Arsenical  pyrites 5,095 

Barytes 26,876 

Clays    (excepting    ordinary 
clay ) . 

i-">.  iti'.ij-; 

Copper  ore 

r  precipitate  

Fireclay  

Fluorspar Hi 

:    re  14,117 

Gypsum 151,708 

Iron  ore 12,777,689 


Tons. 

7.322 

5,114 

4,497 

21.217 

891,519 

181,786,371 

5,935 

270 

2,212,333 

171 

147,510 
11,312,675 


Tons. 
B.740 

5,976 

3,036 

22,343 

878,965 

164,325,795 

5,316 

230 

2,186,243 

215 

1,489 
143,486 

11,203.170 


Mim ml  Production  of  the  United  Kingdom — cont. 


Description  of  Mineral. 


1892. 


1893. 


Iron  pyrites 

Lead  ore 

M  u  -  tnesi)  "re 

Ochre,  umber,  &c. 

Oil  shale 

Phosphate  of  lime 

Sail 

Slates  and  slal^. . . 
Stroutia  sulphate 

Tin  ore  

Wolfram  

Zinc  ore 


Tons. 
15,463 

43,859 

9,476 

13j602 

2,301,119 

10,0011 

2,043,571 

415,029 

villi 

H.tSs 

138 

22.210 


Tons. 
13,937 

40,021 

0,078 

12.131 

2,089,937 

12,200 

i  956,524 

418,241 

5,068 

14,329 

125 

26*80 


Tons. 
15,837 

40.80S 

1.330 

10,534 

1,956,520 

3,300 

1,924,029 

i  8,993 

5,812 

13,099 

22 

23.7.,  1 


With  a  few  exceptions  tbe  production  shows  a  slight 
decrease  in  1893.  The  great  falling  off  in  coal  production 
was  due  to  the  miners'  strike,  and  some  comment  will  be 
I  found  elsewhere. 

The  total  number  of  mines  reported  in  1S93  was  4,208, 
of  which  3,888  mines,  employing  683,008  persons,  were 
classed  under  the  "  Coal  Mines  Regulation  Act,"  and  825 
mines,  employing  35,739  persons,  were  under  the  "Metal- 
liferous Mines  Act."  The  total  number  of  persons  em- 
ployed in  mining  was  thus  718,717,  of  whom  5,760  were 
women,   of  whom    1,725  were  at  coal   mines  and  1,035  at 
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other  mine*.    The    mining    employed  were    divided    as 


pound    On8urface 


M|NI '":»i    Pb ion  01   Canada,  : 

I'r.xluct. 


' 


141.009       712,987 
5,760 


117.7*1        7  is, 7  17 


;    i  ?03 


7H7.411 


•  till  number  of  deaths  resulting  from  accidents  in 
"•in  mines  last  year  was  as  follows  : — 




Coal  M  n  a. 

Other. 

Total. 

940 

62 

1,003 

liii 

3 

183 

ila 

1,016 

OS 

S3 

1,125 
1,068 

Totals,  1891 

l,M  13 

51 

1  056 

In  the  accidents  underground,  1G0  deaths  were  caused  by 
explosions  of  firedamp,  135  by  falls  of  rock,  ami  115  were 
in  thaiti.— Engineering  and  Mining  Journal. 

Mineral  Production  of  Canada,  1893. 

1  lie    following  summary  of   the    mineral   production   of 

ids  during   1893  has  just  been   issued  by  Mr.   Klfric 

Drew  [ngall,  in  charge  of  the  Division  of  Mineral  Industries 

and  Mines.     The  figures  are  still  held  subject  to  revision:  — 


Product. 


Quantity.(')         Value. 


Copp 

Iron  oi 

Nickel 

um  ... 

Zinc 


' 


Lb. 

T.  IMS 

Lb. 
Ozs. 
Lb. 


s7.-..-i;i 

927,24  1 

124,703 

298,018 

11 1.973 

331,423 

11.763 

47" 

Total  metallic 


4,532,166 


Vb   -  J/> '  'Hie. 
-    Tons 


6,473  S1S.S06 

3,719,17 
161,790 

573    .  1,525 


tioSoVb5  markcted' elcept  when  otherwise  specified.    Tons 

tents  of  ore,  matte,  ic.  at  104.  cents  per  11, 
N   ,  .."  Ontario  gold  at  19-50  dob.,  Quebec  at   is 

Columbiaand  Yukon  District  at  17  dols.  peY  oz 
itity  124.053  tons  were  converted  into  pin  iron 
it  the  furnaces  at  7   I   - 
■;  :  at  3"  7  cents  per  lb. 

N  mts  of  ore.  matte,  ftc.,  at  52  cents  n.-r  Hi     Thk 

septs  the  final  market  value  of  the  nickel.     In  the  mat: 

^h^1Shft^tt-a»-£-E 

•ntsperoz 
teuts  of  ore  at  4  cents  per  lb. 
I  )  Oven  coke, all  the  production  ot  .Nova  Scotia 


linchty 

Grindstones 

Gj  psum 

I.i stone  (<>r  ilu\ 

Klangani  se 

Mi  I    

Mineral  water . .  .  i. 

•Moulding  sand Tons 

Natural  gas  I  \l 

Ochres Tons 

Petroleum  (•)  Bbls. 

Phosphate,   ,  Jons 

Precious  stones 

Pyrites p,  ,, 

Salt 

no 

Structural    ! 
•Bricks,  M 


•Building  stone Cub.  yds 

<''  menl Bids. 

Flagstones  Sq.ft. 

T..ns 

'Lime Bush. 

Marble Tins 

Pottery 

Hoofing  cement Tons 

Sands  and  gravels  (exports)         „ 

Sewer  pipe 

Slate Tons 

Terra-cotta  («) 

'Tile-,  M 

Total  non-metallic 

Total  metallic 


Estimated  value  of  mineral  products 
not  returned,  largely  structural 
materials 


Total. 

1892       „  . 

..  . 

1890       ,.  . 

1889       ..  . 

1888       „  . 

lss7  „  ., 

1886       „  . 


Dols. 


:.i  i 

lB6,150i 

27,797 

27.519 

228 

14,466 

l,00» 

1,070 

17,71" 

175,626 

717 

1,920 

134,645 

201,583 

10,800 

3  1-7 

22,521 

- 

5,100 

130,467 

951 

3.441 

329,116 

121,795 

194,462 

7.112 

90,825 

•• 

191  000 

4.5-2.ii>: 


■ 


18,0O0,OM> 


*   Estimated. 

note  i1 1  in  preceding  column. 
Exports,  plus  quantities  sold    to  Canadian   electrical  m 

re  foundries. 
Gross  am  ant  i        red  through  sale  of  . 
*    Calculated  from  ins  -  - 

refined,  and  computed  at 

barrel  of  refit  bain  12  imp.  galls. 

Is)  Exports,  pics   quantities  adiar.  supernhosphate 

Includes  porous  fire-proof  terra-cotta.  ,,  .  , 

— /aid. 
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The  Mim.kvi.  Pro  >u<  nam  os  Uiumam-. 
The  following  figures  for  the  mineral  production  of 
many,  including  Luxemburg,  i\  .r  the  year  1893,  are 
riven  by  the"Kohlen  Zeltung."  :m<i  have  been  prepared 
from  the  reports  made  by  the  various  mines  ami  ivorks. 
The  production  is  given  in  metric  tons;  the  values  we  have 
reduced  to  dollars  : — 


Hi,-  chemical  manul'a;ture,  as  well  as  the  mining  industry, 
ars   to    have   last    year   just    aboul    held   its   own,  the 
average  prices  showing  little  variation. — Ibid. 


Quantities. 


1892. 


1S93. 


Met.Tons.  Met/Tofts. 

Coal 71,372,193  78,908 

Brown  call  (lignite)  ...  21,171,857  21,567,216 

Graphite 4,030  3,140 

Asphalt 53,279  17,235 

li  um 14,527  13,974 

salt 662,577 

Kainit 548,415  GC  1,986 

Other  potash  salts 302,630  861,162 

Glauber  -alts 10,207  8,818 

Boracite 17!'  isi 

Iron  ore 11 .539,1113  1 1,457,191 

■Zinc  ores 809,837 

Lead  ores 163.372  168,414 

r  ores 567.738  584,875 

Gold  and  silver  ores  .. .  17,336  is.:;s 

Tin  ores 03  69 

.  nickel,  and  bis-  3,1":,  1,37  * 

muth  ores. 

V'ranmin    and  wolfram  l-  4i 

ores. 

Antimony    and    quick-  ..  16 

silver 

SAanganese  ores 32361  10,788 

Arsenic  ores 2,146  2,756 

Pyrites 115,213  121,384 

Other  sulphurand  alum  2.:';:;  791 


Values. 


Dols. 

131.711.791 

1 1,626,475 
63,210 
ii  1,713 

219,911 

703,046 

1,955,717 

2.532,169 

13,614 
10.319,713 

3,671,881 

i  i  >.".  ., 
910,500 

193,208 
11,557 

126.924 

19,191 

'-•ir,,ss7 

2,016 


Hols. 
124,616,605 

18,750,754 

52.01KI 
S9,2i: 
195,73:; 

2^97,776 

17,057 

11,289 

9,950,141 

3,574,163 

3,536,0-42 

186,110 
10,778 

100 
122.9SS 

219,127 
1,250 


The  fuel  production,  i  will  be  noted,  showed  only  a 
moderate  increase  last  year.  The  important  minerals,  iron. 
zinc,  and  lead  ores,  were  substantially  the  same  in  both 
years.  Prices  generally  showed  a  slight  decline;  coal,  for 
instance,  was  valued  at  1  •  08  dols.  iu  1X93,  against  l'84dols. 
iu  1891'. 

The  products  of  the  German  salt  works,  an  important 
item  in  the  mineral  industry  of  that  country,  were  as 
follows  : — 




-mm  chloride 

Magnesium  chlori  I 
Glauber  salts 

-linn  sulpha 

lie        Sulphal 

pOtS  llllli.'- 

m  sium. 

esium  Bulpbate. . . 

Alumina  sulphates 

lum 


Q 

Vali' 

1S9S. 

501,687 

Hi      ! 

Dols. 
3,463,863 

Dols. 

137,216 

1 1,386 

12,764 

- 

!-•;,■  51 

11,593 

14,199 

lls.172 

27.5  is 

84,008 

79,240 

20.21s 

315,166 

3.112 

97,4  -i 

s7.576 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Swedish  Beet  Sugar  Industry. 

U.S.  Consular  lit  ports,  1894,  44,  704. 

Tin-    sugar    of    Sweden    is    made    from    beets,  and    the 

following  table  shows  tin    number  of  beet  sugar  factories 

in    the    Kingdom    and    their    output    for    the     11     years 

1882—  02  :  -- 


rear. 

Number  of   Raw  Sugar 
Factories,     produced. 

\,..,,.      Numberoi 
lear-      Pacl 

Raw  Sugar 
produced. 

1882 

is-:; 
lssi 
l--:, 
1886 
lss; 

Tons. 

1  1.172 

2  1,957 

2  3.055 

3  l.'.'lo 
3                  5.058 
3                  5.953 

1888 
1889 
1890 
1X91 
1892 

4 

1 
6 

8 

Tons. 
9,358 

10,822 

16,307 
27,211 

3H.7s! 

This  sugar  is  all  the  product  of  beets  grown  in  Sweden, 
and  the  increase  in  production  is  simply  enormous.  The 
amount  of  sugar  consumed  in  Sweden  is  given  in  the 
following  table,  which  shows  the  number  of  tons  used  for 
each  year  from  1883  to  1831.  It  must  he  borne  in  mind 
that  the  figures  in  the  following  table  represent  refined 
sugar,  whereas  those  in  the  foregoing  are  for  raw  sugar. 
Tor  purposes  of  comparison,  100  tons  of  raw  sugar  may 
be  taken  as  equal  to  00  tons  of  refined  :  — 


Y,ir            Refined  Sugar 
consumed. 

Yem.             Refined  Sugar 
consumed. 

1833 
1834 

1885 

lss,; 
lss; 

Tons. 
18,9]  1 

4»,753 

41.353 
11.392 
42,05  1 

ls-i! 

1S90 
1891 

Tons. 
14,589 

18,168 

51,348 

54,886 

It  will  he  seen  that  we  have  line  to  deal  with  an  increas- 
ing consumption,  as  well  as  with  an  increasing  output. 
Reckoning  that  the  consumption  will  continue  to  increase  in 
the  same  ratio  as  heretofore,  we  find  -hit  in  the  year  1896 
Sweden  will  make  use  of  G4,00l)  tons  of  refined  sugar. 

A  careful  estimate  of  the  output  of  the  Swedish  factories, 

adding    to    the    regularly    increasing    product    of    (lie    10 

es  now  in  operation  the  probable  product  of  four  new 

-  just  built  or  being  built,  -hows  that  in  1806  there 

Mill    be  produced    in    Sweden   76,00.0    tons    of   raw  sugar, 

equal  to  68,400  tons   of  refined.     Hence  in  1896 — the   year 

ext— Sweden  will  probably  produce  not  only  sufficient 

sugar  tor  its    own    inhabitants,    but    have    a    surplus    for 

export. 

It  is  true  that  tin  Swedish  sugar  beets  are  all  raised  in  the 
southern  portion  of  the  country,  and  nearly  all  in  a  com- 
paratively small  section  in  the  extreme  southwest.  It  is 
also   Hue   thai   the  (lull'    Stnam,  conveying  the  wal 

•  lies  to  the  north-west  of  Europe,  gives  to  the 
Scandinavian  peninsula  a  climate  mil  ler  than  that  enjoyed 
by  any  other  northern  land.  Mill,  alter  all  allowances 
have  been  made,  Sweden  is  an  extreme  northern  country, 
with    long  winters,  short    summers,  and  in  general   a  hard 
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■Oil.       That    in    such    .1    C 'Ii  \     lh<     pi  ll     SUfW 

should  hnve  advanced  with  such  rapid  strides  and   reached 
such  grand  proporl  ol  the  marvels  of 

agriculture   on    nur  globe,   and    might  us   nn 

exainpli  lio  1  i  States, 

Ider  >kie-. 


(,'/:  \  ERAL    TRADE  b\  OTES. 

TUB    Ami  ric  i\   I  in  mi.  vi     I  \iu  -i  n  . 

The  Relation  of  Labour  to  the  <  'ost  of  Products 

Tin'  proportion  of  the  cost  of  labour  to   the  total  cost 

of  production  iu    auy   branch  of   mauufacturiog  industry 

i    serious   consideration    to    manufacturers, 

ially   where    labour    i-    an    important   factor   in    the 

industry.     It  is  obvious  that  the  supremacy    in  an]   given 

line  of  production   must   eventually   Ii.-   with    the   country 

where,  other  conditions  being  equal,  the  cost  of  production 

than  that  of  competing 

Germany  is  an  ii  pi  ct,  s  •  far  as 

England  ed;  but    thi     present    article    is    not 

cerned  with   that  country,   but   rather  with  the    United 

le  ehemicnl  industry  has  of  late  years  made 

steady  prog: 

It   may  be  pointed  out,  by  way  of  introduction,  that  the 

United  State-  purchased,  in   1893,  chemicals,  drugs,  dye?, 

medicines,  to  the  value  of   13,250,912  dols.,  of  which 

1,915,873     dols.      was      for     coal-tar     colour-     and     dyes  j 

1,171,878  dols.  n  is    ■  303,478  dols.  for 

soda  ash  i  and  1,401, 1. .Is.  for  miscellaneous  chemicals. 

This  was  dutiable.  The  States  also  imported,  during  the 
same  period,  1,444,620  dols.  worth  of  chemicals  dutj  free, 
among  which  were  alizarine,  argol,  various  kinds  of  barks, 
cochineal,  &c.  The  export  amounted,  in  1893,  to  about 
half  the  total  value  of  the  imports  of  chemicals,  namely  to 
7,001,000  dols.  The  value  of  the  British  exports  of 
chemicals  to  America,  iu  1893,  was  1,297,000/.  (6,485,000 
ilols.)  for  alkali  alone,  or  about  50  per  cent,  of  the  total 
value  exported  to  all  countries.  Of  bleaching  materials,  the 
States  took  337,7621.,  out  of  a  total  of  522,625/.  We  thus 
the  importance  of  the  connection  between  the  two 
couatries,  and  any  information  bearing  on  the  cost  of 
production  of  chemicals  in  America  must  be  of  importance 
to  English  manufacturers. 

The  relatioi  •       the  cost  of  production  involves  a 

-  deration  Of  two  elements — LabouTftnd  Capital,  anil  two 
lines  of  inquiry  mav  be  pursued.  First,  the  determination  of 
the  share  of  product  which  falls  to  labour  in  distinction  from 
the  share  retained  by  capital.  Secondly,  the  relation  which 
labour  cost  bears  to  the  total  co-t  of  production,  as  shown 
by  the  proportion  which  wages  bear  to  the  other  elements  of 
cost.  The  lir-t  Inquin  would  involve  the  question  of  profits, 
and  would  take  as  its  lia-i<  the  selling  price  of  the  product, 
separating  the  price  into  the  various  factors  which  compose 
it.  such,  for  instance,  as  wages  (labour's  share)  and  profits 
uud  interest  (capital's  share).  The  second  phase  of  the 
subject,  which  ilea's  only  with  the  actual  cost  to  the  manu- 
facturer, eliminates  profits, and  determines  what  part  of  that 
cost  is  duo  to  labour,  represented  by  wages,  and  what  to 
raw  materia!  and  other  necessary  expenses.  The  first 
inquiry  deals  with  the  distribution  of  wealth,  and  the  second 
with  its  production.  The  question  to  be  dealt  with  ni 
what  relation  does  the  cost  of  labour  hear  to  the  cost  of  the 
product  at  the  actual  time  of  completion  ?  For  instance,  the 
proportions  of  cost  in  making  1,000  gallon-  of  disinfectants 
are  as  follows  : — Wages  from  4'7i'i  to  9*27  per  cent,  of  the 
total,  and  raw  materials  from  95*24  to  90*73  per  cent, 
respectively.  Iu  the  manufacture  of  one  ton  of  sulphuric 
acid  the  proportions  are:  Wages  from  15  to  19  percent., 
raw  materials  from  53  to  6'i'oO  per  cent.,  and  miscellaneous 
expenses  (such  as  rent,  taxes,  insurance,  &c)  from  32  to 

14  per  cent.  As  regard-  laundry  blue,  to  produce  24,092 
--  of  this  article,  eosts  fio.n  13  to  22  per  cent,  for  wages. 
about  59  per  cent,  for  materials,  and  the  balance  for  rent. 
\c.  The  labour  cost  of  producing  a  ton  of  guano  is 
comparatively  small,  being  only  s-3o  per  cent,  of  the  total 
outlay.     The    raw    material    costs    SI    50    per    cent.,   while 


cent,  ia  alio  ved  t  •>  .■■  m  r.c 
the      -  the    wage -i    is    20  per 

'.        Ill     tile     I ii,'   . 

i  litti.-  higher,  namely, 

14    'J'.i    pi  i  (his  mill 

illuminating  ftut                let  barrel,  nearly  ."  pet    cent,  for 

labour,  about   67*50  per  cent,  for  ra  .  and  the 

\n   experiment 

in  making  3,185  tons  of  copperas  shows  thai  i  cost 

es  from  22*91  to                     cent.,  raw  materials  from 

41*66   to  54*32   percent.,  and  general  chai  .-43 

tO    1  I  *  7  7.      In     making    mind    jiiii/its    l  per    gallon)    lab 

i  'it.  of  the   I  pel 

n  bile  the  same  propoi  I  i  iuh- 

Iu  1893,  an  investigation  was  made  by  the  Statistical 
Bureau  of  tl  jut,  U.S.A,  a-  regards  the 

of  manufacturing  in  that   district,  and   pain 
.'d   from    II    firms    making    chemical  products,    the 
aggregate  capital  bcii  the  total   valu 

made    in   one  year    amounting   tl  dols.,  the 

d  materials  being  359,300  dols.  :  the 
anufacture  (less  rent,  taxes,  &c),  156,550  dols.;  rent 
and  taxes,  6,988  dols  ;   superintendence,  as  distinct  from 
"wage  ;  wages,  69,337  dols.;  gross  proi 

122.150  dols.;  net  profits,  115,161  dols..  or  a  percentage 
of  net  profits  of  capital  amounting  to  26*29.  Reduced  to 
percentage-  these  figures  are  :  —  Percentage  "I  wages  to  the 
cost   of  goods   made.    1326;  superintendenci  it   ck 

and    materials,    t'iS'72;    rent,    but  1*34;    general 

expenses  of  cost  of  good-  made.  10 

The  following  table  shows  the  weekly  ran-  of  wages  paid 
by  nine  linn-  to  operatives  in  the  state  of  Massachusetts,  in 
the  industry  of  making  chemical  preparations  : — 


Kites  it  Wages. 


Erapl 

Mi     -  I 


i  20* 

20*.  but  under  24s 

■U.i.  ..  28* 

28*.  ..         82* 

$2*.  ..  ids 

36*.  |.  •    

40s.  „           48« 

iv--.  .,         60s 

00*.  „         80s 

80s.  and  over 

Dyesl  -  Finns). 



20s.  but  u*  tier  24s 

its.         ..         28* 

28*.         ..         S2j 

36* 



40*.  ..  4S-v 

t-s,  m 

60*.  „  so* 



T    als 


1 


4 

3 

7 
121 

83 
21 
4 


301 


Males. 


Pemali  s. 


71 


10 

1 
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36*. 

■ 
60s.                    -"..  .. 



3  pen  Firms  i. 

Females. 

o 

21 

41 
9 

13 
3 
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preparations  are  daily  imported  without  hindrance,  and  it  is 
no  doubt  the  same  in  other  Turkish  ports. 

Nationalisation  of  the  German  Potash  and 
Magnesitb  Deposits. 

Probably  animated  thereto  by  the  recent  discoveries  of 
new  potash  and  magnesite  mines  in  central  Germany,  the 
German  Government  have  brought  in  a  Bill  for  the  nationali- 
m  of  all  potash  and  magnesite  deposits  in  the  country. 
The  output  of  potasli  and  magnesia  salts  in  Germany  in 
1892  «as  1,361,461  tons,  worth  over  QOOflOUL— Chemist 
ami  Druggist. 

The  Porcelain  Industry  at  Limoges. 

According  to  the  Monde  Economiqtie  for  the  14th  April, 
the   porcelain  industry   at   Limoges  is   in  a  depressed  con- 
dition.    At    the   beginning   of    this  year  there   were   only 
gainst   12 7 <  >  last  year,  with  a  diminished  pro- 
duction of  nioie  than  4(1,000/. 


In  printworks,  dyeworks,  aud  bleacheries.  in  which 
1,499  males  wire  employed,  50  per  cent,  received  28s.  to 
week;  10  per  cent,  earned  \l. ;  10  per  cent.,  24s. ; 
10  per  cent.  36s.,  and  the  remainder  sums  varying  from 
Si.  to  4/.  In  the  chemical  industries  as  a  whole,  75  per 
cent,  of  the  people  earn  about  2/.  5s.  a  week.  Women 
rarely  get  beyond  30s.,  except  in  special  ca-es  of  skill. 

Mr.  Charles  Booth,  when  examining  into  the  wages  paid 
to  person*  employed  in  the  chemical  industry  in  England, 
found  that  out  of  6G3  persons,  two-thirds  earned  from 
20s.  to  40s.  a  week,  so  that  it  may  he  concluded  that 
wage-  on  li"?li  -ides  of  the  Atlantic  are  very  similar. 
Mr.  Booth  found  that  foremen  earn  40s.  to  50s.  a  week, 
and  •'  tending  hands  "  make  from  30s.  and  upwards,  being 
paid  6^/.  to  ~d.  per  hour.  Chemical  labourers  are  paid 
5d.  to  6</.  per  hour,  or  about  25s.  for  an  ordinary  week  ; 
but  .hey.  as  will  as  the  "  tending  hands,"'  make  a  good 
deal  of  overtime.  White  lead  workers  earn  7s.  6d.  a  day, 
but  the  men  do  not  work  at  this  more  than  three  da\  s  a 
week.  Other  persons  employed  get  4s.  6d.  a  day  or 
19s.  to  22s.  a  week  for  such  as  have  regular  work.  The 
cost  of  living  in  America,  outside  New  York  City,  would 
be  about  10  per  cent,  higher  than  in  Kngland.  and  this 
includes  cost  of  clothing.  Comparing  New  York  City 
with  London,  the  former  would  be  about  20  per  cent, 
dearer.  Operatives  work  harder  in  America  than  in 
England,  and  there  is  rather  more  "driving"  by  the 
"bosses"  there  than  in  England.  —  Chemical  Trad' 
Journal. 

The  Importation  "i    Patent  Medicines  into  Turkey. 

The  following  observations  referring  to  the  prohibition  of 
the  import  of  patent  medicines  into  Turkey  are  contained 
in  the  report  of  the  British  Chamber  af  Commerce  at 
Constantinople  for  the  year  1892 — 93  :— 

Y'our  Bn;ird  i-  unfortunately  unable  to  report  that  the 
prohibition  referred  to  last  year  has  been  removed. 

Further  correspondence  has  been  exchanged  with  Her 
Majesty's  Embassy,  and  your  Board  is  aware  that  Her 
Majesty's  officials  have  striven  to  induce  the  Turkish 
Government  to  remove  this  arbitrary  and  prejudicial  prohi- 
bition, but  so  fir  with  no  successful  results. 

tin  the  17th  June,  Sir  Arthur  Nicoison  informed  the 
Chamber  that  the  Embassy  had  quite  recently  addressed 
two  further  notes  to  the  Sublime  Porte  in  regard  to  the 
questions  of  patent  medicines  and  the  banderolle  tax, 
urging  in  the  first  ease  that  some  reply  should  be  sent  to 
the  previous  communications  on  the  subject,  and  in  the 
second  requesting  that  the  duty  should  be  abolished  as 
being  distinctly  contrxry  to  treaty  stipulations. 

Theie  i-  a  curious  feature  in  connection  with  this  prohi- 
bition of  patent  medicines,  which  is  the  absence  of  this 
restriction  at   Smyrna,   where  all  kinds  of  pharmaceutical 


Caucasian  Manganese  Trade. 

The  Belgian  Consul-General  at  Odessa,  in  a  recent  report, 
supplies  the  following  extract  from  an  article  which  has 
appeared  in  the  Kharkoff  Journal  des  Mines: — 

The  owners  of  the  manganese  mines  of  Tchiatoura 
(i  aucasus  I,  have  made  a  contract  with  the  firm  of 
G.  Pinteher,  of  Hamburg,  for  developing  the  working  of 
manganese. 

By  the  terms  of  this  contract  all  the  ore  extracted  is 
taken  by  the  Pinteher  firm,  which  has  the  monopoly  for 
-ale  to  the  European  aud  American  steelworks. 

The  quantity  which  will  be  annually  delivered  for  con- 
sumption is  estimated  at  4,000,000  pouds  at  the  least. 

German  Iron-making  and  its  Residual  Prom 

The  advance  of  Germany  as  a  great  iron-producing 
country,  and  the  strength  of  her  competition  in  some  of  the 
markets  of  the  world  which  British  manufacturers  have 
hitherto  regarded  as  special  fields  of  enterprise  have 
awakened  surprise,  if  nothing  more.  Twenty  years  ago, 
for  instance,  Germany's  total  make  of  iron  was  885,000  tons, 
and  of  steel  125,000  tons,  together  1,011,000  tons  ;  while 
last  year  the  total  was  3,878,000  tons.  Of  this  total  one- 
third  is  bar  and  section  iron;  blooms,  billets,  and  ingots 
making  up  800,000  tons;  plates,  425,100  tons;  and  rails, 
891,400  tons.  In  recent  years  there  have  been  cases  of 
German  iron  and  steel  manufacturers  quotingto  British  clients 
a  lower  price  than  home  makers.  It  is  assumed  by  some 
that  the  product  is  inferior,  hut  where  specific  tests  have  to 
be  met  this  is  scarcely  tenable.  Labour  may  be  slightly 
cheaper,  but  even  this  is  doubtful,  and  certainly  wages, 
especially  to  coal  miners,  are  on  the  increase,  so  that  fuel 
i-  dearer. 

The  growing  importance  of  the  iron  industry  in  Germany 
is  said  by  him  to  be  due  to  two  fundamental  facts — the 
introduction  of  the  basic  process,  which  enables  cheap  aud 
abundant  native  ores  to  be  used,  and  the  application  of 
chemical  skill  to  the  recovery  and  utilisation  of  the  by- 
products of  coke  manufacture.  The  latter  point  is  of  special 
interest,  for,  while  there  is  a  growing  tendency  to  construct 
ammonia  recovery  works  for  the  recovery  of  the  products 
from  the  blast  furnaces,  little  has  been  done  in  the  case  of 
coke  making.  The  difficulty  formerly  urged  was  the 
possibility  of  injuring  the  quality  of  the  coke.  There  are 
in  all  about  3,000  coke  ovens  which  save  the  subsidiary 
products,  and  half  of  these  are  of  the  Otto  and  Otto- 
Hoffmann  type.  The  oven  more  largely  adopted  in 
Belgium — the  Semet-Solvay — is  cheaper  to  construct,  but 
requires  a  special  mixture  of  fat  and  lean  coal,  which  is  not 
always  easy  of  arrangement,  and  while  the  coke  made  is  of 
highand  uniform  quality,  it  gives  less  ammonia,  tar,  and  gas 
than  the  German  oven.  The  product  from  good  coal 
containing  from  15  to  17  per  cent,  of  water  is  about  76  per 
cent,  of  coke,  115  to  1 -25  per  cent,  of  sulphate  of  ammonia, 
and  from  2  ■  5  to  4  per  cent,  of  tar.     Batteries  of  60  ovens 
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ISO  ovens   proiluce   per   annum    139,8U0   tons    of 
Ruhr  making  51,300  tons,  Silesia  18,000  tons. and  Saar 

-ulphutcof  ammonia  rei 

l'(1  2,112  tons  and  the  tar  7.200  tons.      Moreover,  the 

heat,  after   the   recovery   of  these  by-products,  was 

sufficient  to  work  the  ovens  and  give  a  large  surplus  for 

other  purpos.  surplus   in   the  case  of   Ruhr   was 

cubic  feel  per  oven  per  day,  Silesia  16,000,  and   Saar 

cuhic  feet.     In  other   words.  a  battery  of   ovens,  in 

addition  to  providing  the  coke  and  the  residual  products, 

iting,  and  c  day  heat  which  is  equ 

to    (5,1  iient    to    run 

machinery   indicating  from   1,200  to  1,600  indicated  horse 
power.     *  ':  cou  se,  ;i  special  plant  is  ueccssary  to  work  the 
that   in  making  comparison  with  the  ordinary 
coking  establishment,  a    >wai  oade   for    this 

extra  lir^t  cost. 

The   approximate  gross   value   of  thi  is  easily 

obtained,      raking    the  case  of  Silesia,  we  6nd  that  in  pro- 
ducing 18,0  ■  ike  in  the  ovens,  S  oftarare 

ich  year,  which  at  2s.  per  cwt.  yields  

and  840  tons  of  sulphate  of  ammonia,  at  Us.  per  cwt.  equals 

-together,  15,240/.     To  tins  amount  must  be  added 

the  fuel  saved.     In  Silesia  the  total  production  of  gas  is 

36,800  cubic  feet  per  oven   per  day,  and  after  c(  nsnming 

10  cubic  feet  in  roasting  the  coal  in  the  production  of  the 

■  surplus  of   16,000  cubic  feet  remains  for  other  pur- 

s,  equal,  as  we  have  already  indicated,  to  57,000  lb.  of 

eoal    for  the  liu   ovens,    sufficient    for    1,600  i.h.p.    during 

18  hours  per  day  at  21b.  per  i.h.p.   per  hour.     The  value  of 

il  —about  9,000  t.ms  per  annum — should  be  adde  1  to 

the  1 5,2401.  received  for   tar  ami  sulphate  of  ammonia,  in 

determining  the  gross  value  of  the  residual  products.     This 

does  nol  include  the  value  of  the  heat  utilised  in  the  oven, 

which  is  equivalent  to  an  additional  12,000  tons  per  annum. 

Sixty  ovens   in  Westphalia  cost  in  construction  34,5802.,  or 

i  h.  and  the  tar  and  sulphate  of  ammonia  produced  in 

One  year's  working  provided  a  revenue  of  8,375/.,  or  about 

r  cent,  on  the  capital  invested  iu  the  plant. 

The  other  instances  given  might  also  he  worked  out,  but 

it  is  probably  sufficient  to  show   that  Germany  can  afford  to 

credit  actual  cost  of  production  with  a  large  sum,  1 1 1  ■  result 

of  the   recovery  and  sale  of  by-products.     Of  course  this 

affects  the  selling  price  of  their  iron  and  steel,  and  offers  at 

lea^t  a  partial  explanation  for  the  low  quotations  made  by 

Herman  makers  in  c  impetition  with  British  manufacturers. 

The  influence  on  the  price  of  tar  and  ammonia  or  the  3,000 

ovens   in    use  in  Germany  and   Austria  is  pronounced.     In 

sulphate  of  ammonia   was    worth    It'.-,    per  cwt.,   but 

now  sells    at  lis.,  and   tar  has  dropped  in  price  from  3.<.  to 

2.e.  per  cwt.     The  decline  in  prices  is  not  alarming,  however, 

as  in  Westphalia  four  years'  revenue   suffices   to    pay  the 

plant.—  Kiii/iii, '  ring  and  Mining  Journal. 

The  Nitre  Question. 

//.  Polakowsku.     Cheat.  Jmi.  17,  86—88. 

In  this  paper  German  capitalists  are  encouraged  to 
participate  in  the  forthcoming  great  sale  by  the  Chilian 
Government  of  the  nitre  deposits  in  Northern  and  Central 
Tarapaea.  and  thus  to  prevent  an  English  monopoly  of  the 
nitre  market,  to  the  detriment  of  the  German  consumption, 
which  latter  amounts  to  one-third  of  the  world's  con- 
sumption! About  three-fourths  of  the  deposits  already 
sold  by  the  Government  are  in  English  hands  :  the  property 
now  on  sale  embraces  one-fourth  of  the  nitre  deposits  still 
owned  by  the  State  in  the  province  of  Tarapaea. 


The  Ian  euactim  as  the 

follow  ing  i  Bcial,  N'ovember  29,    i 

ban  121  i   authorises  thi  cinas " 

(nitre  deposits  « itb  correspon  ling  buildings  and  apparatus  i 
within   five  yeai  s.     The  Goven  en  to 

n  the  n  hole  of  the  papet    d 
and   the  proceeds   from  tin    -;,l,     ..:    those  deposits  being 
intended  for  such  redemption,  it  is  liki  U  thai  the  sales  will 
be   proceeded   with   shortly.     Sect,    2  sale   of 

certain  specified  dep  .-its  without  The 

idvertised  six   months   beforehand   in   the    Diario 
nths  beforehand  in  the  principal  oi 

1  "I  k.        Se    t.  4. 

The    appraised    value   to    be   the    lowesl  bid.      Sect,  ."..    I':iv 

incuts    to    be    rendered    ii    pounds   sterling    or    in    g I 

acceptance-  in  I loo  (30  days).     Twenty  |  of  the 

purchase   money  payable  at  once.  30  per  cut.  at   the  end  of 
and    50   per    cent,    Bl    the  end    of    I  89  i  6.    A 

guarantee  amounting  to   10  per  i  ised  value 

has  to  be  given.     (Inpayment  of  the  first  I 
the  guarantee  is  reduced  to  211  per  :     rhe 

according  to  the  plans  of  the  "  Delcgacion 
l  de  Salitrerae."     Sect.  8.  The  state  1-  responsible  for 
the  claims  of  third  parties.     Sect.  9.  Ii  boundary 

disputes   the   buyers   to  have  the   right  of  calling  in 
decision  of   the   court.     Sect.    10.  Th  a   the 

sales,  up  to   1,5  .  remain  in  the  <  the 

mint.     Sect.  11.  The  suspen  law  of  26th  January 

is;»:t  referring  to  the  sale  of  n 

The  property  on   sale  consists  ol  isits   provided 

with  "oficinas"  (the  latter  are  out  of  uje  since  1879 
will    he    next    to    valueless)    and    of    24    deposits    without 
"oficinas.''      The   first   sale   take-  .lane  1  ."j.  1 

when  one-third  of  the  deposits,  situated  in  the  northern 
part  of  Tarapaea.  will  he  put  up.  The  appraised  value  of 
this  lot  amounts  to  7   0,0  0/.  out  of  a  total  of  1,500,0 

—  II.  A. 

Expert  Opinions  prom  .111.  Paper  festing 
Department  or  thk  Berlin  Experimental  l\-nn  n-. 

Mitt.  Konigl.  techn.  Versuchs.  11    .'.  ,  24S — 25G. 

It  frequently  happens  that  the  tribunals  apply  to  the 
lii-titut  •  for  expert  opinion  on  matters  connected  with 
paper.  Such  opinion  is  required  for  the  purpose  either  of 
settling  disputed  questions  between  litigants,  01-  of  supply  ing 
some  link  in  the  chain  of  ev'uci,  -  where  punish- 

ment is  inflicted.  Seven  typical  cases  me  cited  and  the 
following  conclusions  are  drawn  : — Xo  careful  manufacturer 
should  accept  an  order  to  be  executed  ,:  exactly  according 
to  sample."  In  settling  the  conditions  of  delivery,  it  would 
be  better  to  rely  less  upon  the  sample  than  upon  a  clear 
statement  of  the  nature  and  strength  of  the  raw  materials  to 
be  employed.  Above  all,  such  general  definitions  as  "extra 
strong."  "durable,"  "ext:a  hud  sized,"  &c,  should  be 
avoided.    Parties  are  also  recommended  ing  to  law 

to  obtain  ihe  opinion  of  an  expert  .-a  the  matters  in  dispute. 
as  it  seldoms  happens  that  the  judge  himself  etui  arrive  at 
a  conclusion  without  reference  to  expert  opinion.  The 
question  is  finally  asked  :  "  Would  it  not  he  better  to  avoi  1 
altogether  the  tedious  and  costly  method  of  settling  h 
disputes  by  litigation,  and  rather  to  submit  them  at  once 
to  a  tribunal  of  scientifically  and  practically  trained  ex- 
perts?"—E.  (..  1'.  T. 

Purchasing  Silver,  Gold,   v\n  Lead  0 

H.  Van  Furman.     School  of  Mines  Quarterly,  15, 
1893,  1—7. 
Competition  between  the  smelters  of  I). 

Salt  Lake  City,  the  growing  scarcity  of  desirable  fluxing 
ores,  and  (lately)  the  declining  price  of  silver,  have  led  to  a 
complex  system  of  valuation,  which  take-  into  account, 
besides  the* assay  value  of  the  ore,  its  chemical  composition, 
the  assumed  losses  in  treatment,  the  cost  of  roasting  and 
of  smelting  (including  cost  of  At. .  md  labour),  the 

mechanical  condition  of  the  ore,  the  particular  desirability 
of  the  lot,  and  the  market  values  of  the  metals  at  the  time 
of  purchase.     The  assay-value  of  the  gold,  silver,  and  lead 
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.     Iways  determined  by  fire  assay.     Copper  when  present 

i-  determined  by  volumetric   or  electrolytic  methods.     The 

r  determining  the  silica,  iron.  &c,  is  judged  of 

rding  to  the  apparent  mineralogical  composition  of  the 

■j  -   01  a!        inccs  are  made  on  a  sliding  scale 

I   upon   an  equality  of  silica   and   iron— the  so-call    1 

neutral  basis.     Silica  is  charged  or  allowed  for  at   the  rate 

ts   per    unit    above    or    below    the    irou   present. 

Manganese   is    reckoned   as    iron.      6   cents   y>er   unit   is 

allowed  for   all  lime,  magnesia,    and    baryta;    zine  bi 

[  cent,  is  not  charged  for  ;  all  above  that  is  charged 
ents  per  unit.  Special  deductions  are  sometimes  mad 
in  the  case  of  arsenic.  The  losses  t  gold  and  silver  in 
itmeut  are  usually  assumed  at  5  per  cent.  Payment 
cilculated  on  New  York  prices.  Lead  is  paid  for  on  the 
following  scale,  based  upon  a  New  York  price  for  pin  lead 
Of  4  dols.  per  100  lb.:— 

r  ."j  per  cent.,  payment  nothing. 
5  per  cent,  and  under  10,  payment  25  cents  per  unit. 


1« 

. 

20 

33 

■1  < 

30 

4  1 

30 

, 

JO 

4.5 

10 

. 

50 

50 

90 

ai 

55 

The  cost  of  roasting  varies  with  the  chemical  and 
mechanical  condition  of  the  ore,  the  kind  of  furnace  used  ; 
the  cost  and  amount  of  labour.  &c,  from  less  than  1  dol.  up 
to  2  "75  dols.  per  ton. 

The  cost  of  smelting  also  varies  greatly,  additions  and 
allowances  being  made  as  above,  but  the  charge  is  based  on 
i  5(  I  dols   per  ton  for  an  assumed  neutral  ore. 

Examples  are  given  of  calculations  in  special  cases, 
according  to  the  foregoing  data. — J.  H.  C. 

Tnti  llic.vDFoitD  Conditioning  House. 
United  States  Consular  Reports,  May  1894,  2—7. 

A  conditioning  house  is  an  establishment  in  which  the 
true  weight,  length,  and  condition  of  articles  of  trade  and 
commerce  arc  determined  scientifically.  This  is  a  matter 
on  which  there  has  always  existed  a  difference  of  opinion 
between  British  exporters  and  American  importers.  Though 
England  and  the  United  States  use  the  same  weights  and 
measures,  there  are  invariably  differences  between  the 
weights  and  measurements  of  yarns,  wools,  and  pieces,  from 
the  time  of  their  shipment  from  this  point  and  their  final 
distribution  in  America;  so  great,  in  fact,  as  to  have  a 
considerable  bearing  on  the  profits  of  the  transaction. 
Certain  exporters  have  a  definite  understanding  of  some 
kind  with  their  American  clients  on  this  subject,  and 
manage  to  evade  serious  difficulty.  ( (thers,  however,  have 
constant  friction,  and  only  recently  one  of  the  largest 
exporting  houses  in  Bradford  was  compelled  to  allow  an 
American  customer  a  5  per  cent,  discount  because  of  the 
shrinkage  in  a  large  invoice  of  goods,  though  it  was  alleged 
by  the  exporter  that  it  entirely  obliterated  the  profits  of  tile 
transaction.  All  this  may  be  prevented  by  the  importer  of 
either  raw  material,  partly  manufactured,  or  wholly  finished 

iods,  demanding  that  the  product  be  accompanied  by  a 
certificate  from  a  legally  authorised  conditioning  house. 
A-  a  rule,  the  charges  would  be  light ;  but  they  would  be 
added  to  the  price  of  the  goods,  unless  there  was  a  distinct 
understanding  to  the  contrary.  Another  plan  would  be  for 
the  establishment  of  a  conditioning  house  in  New  York,  or 
any  other  American  port  of  entry,  for  the  purpose  of 
conditioning  goods  there  on  exactly  the  lines  followed 
here.  The  system  would  be  equally  useful  for  test;ng  and 
conditioning  American  and  foreign  goods. 

The  Bradford  Establishment. 

The  conditioning  house  here  is  owned   and   operated  by 

the   municipality.     It  is  the  only  one  in  England,  and  was 

established  three,  years  ago  under  the  Parliamentary  Act  of 

;      The   idea  originated  with  the  Bradford  Chamber  of 


Commerce,  and  was  adopted  by  the  corporation  on  that 
body's  suggestion.  Its  popularity  has  been  of  steady 
growth,  anil  last  year  the  business  transacted  was  twice  that 
of  the  previous  year.  Merchants  and  spinners  engaged 
chiefly  in  the  home  trade  are  now  making  great  use  of  it  for 
the  testing  of  bulk  lots  of  wool,  tops,  yarns,  and  waste.  The 
tests  on  this  account  alone  amount  to  45  per  cent,  of  the 
total  business  transacted,  the  remaining  55  per  cent,  of  the 
business  of  the  enterprise  being  export  trade.  A  large 
percentage  of  the  tests  are  made  to  settle  disputes,  the 
certificate  of  the  conditioning  house  being  accepted  as  a 
basis  of  arbitration.  Bradford  is  fortunate  in  having,  as 
manager  of  the  concern,  a  gentleman  of  splendid  scientific 
attainments,  who  is  an  enthusiast  in  the  business,  and  who 
understands  thoroughly  the  very  complicated  machinery 
used  ia  making  the  tests.  Tests  are  made  by  the  exact  an  1 
system,  and  the  results  then  rendered  into 
the  English  weights  or  measurements.  They  are  also 
figured  direct  by  the  English  system.  Being  worked  under 
Parliamentary  Act.  all  certificates  granted  are  legal  evidence 
in  a  court  of  law,  and  are  accepted  as  absolutely  correct 
as  to  weight,  condition,  and  description  of  goods,  on  the 
date  such'  goods  passed  through  the  conditioning  house. 
The  objects  to  be  effected  are  to  determine  : 

(1)  The  average   amount  of  moisture  contained  in  wool, 
tops,  noils,  and  yarns  submitted  for  examination. 

(2)  The  correct  gross  weight  of  bales,  bags,  cases,  skeps, 
sheets,  and  packages  of  goods,  and  the  tare  thereof. 

(3)  The  net  conditioned  weights  of  sample  lots  of  wool, 
tops,  noils,  and  yarns,  after  scouring,  cleaning,  and,  drying. 

(4)  The   true  counts,  lengths,   twists,   aud   strengths   of 
yarns. 

(5)  The  measurement  of  length  in  piece  goods. 

Ihe  system  adopted  is  much  the  same  as  that  in  general 
use  on  the  Continent.  In  Fiance,  Germany,  and  in  many 
other  countries  of  Europe  there  is  a  large  number  of  these 
institutions,  some  of  colossal  size,  notably  the  one  at 
Roubaix,  where  about  1(1(1,000,000  kilograms  of  material 
are  "conditioned"  annually.  As  has  been  stated,  the 
Bradford  House,  though  of  recent  origin,  is  meeting  with 
popular  favour,  both  for  home  and  export  trade,  and  is 
being  used  as  a  means  of  ascertaining  and  accepting  "  the 
correel  invoice  weight "  of  goods  at  the  normal  (official) 
condition.  Many  other  branches  of  testing  are  undertaken 
for  the  settlement  id  disputes  and  claims.  The  tests  are 
made  with  even  care  that  science  aud  experience  can 
suggest,  and  by  the  use  of  the  best  machinery  and  testing 
apparatus.  1  was  struck  with  wonder  in  making  a  tour  of 
the  establishment.  The  puzzling  machinery,  the  drying  of 
wool  in  hot  receptacles,  the  mazes  of  yarns  being  tested  for 
strength,  the  piles  of  different  material,  the  clicking  and 
ticking  of  curious  instruments,  all  combined,  are  calculated 
to  have  a  mystifying  effect  upon  a  novice.  All  tests  are  made 
in  duplieate,  and  the  results  and  cumulations  worked  out  by- 
separate  methods  aud  separate  persons,  so  as  to  insure 
perfect  accuracy.  An  official  certificate  is  given  showing 
the  result  of  each  test.  The  strictest  confidence  is  observed, 
and  the  results  of  tests  are  made  known  only  to  the  persons 
who  send  the  articles  to  be  tested.  Although  the  official 
condition  i-  given  only  for  bulk  lots — that  is,  when  the 
whole  consignment  has  been  sen!  to  the  conditioning  house 
— a  special  note  marked  "  Sample  Test  Xote,"  is  given  for 
samples  drawn  by  the  buyer  or  seller  elsewhere. 


Horn    Tests  are  made. 

On  the  arrival  of  the  bulk  lots,  the  gross  weights  of  the 
sheet-,  bales,  bag-,  or  packages,  are  taken  by  two  persons 
independently.  The  tares,  if  it  be  so  desired,  or  if  it  be 
practicable,  are  taken  in  the  same  marner.  A  certaiu 
number  of  samples  are  then  drawn  for  the  purpose  of  testing 
their  condition,  and  the  bulk  can  at  once  be  taken  away. 
The  official  certificate  will  follow,  by  post  or  otherwise,  as 
soon  as  practicable   on   the   completion   of  the  test-    aud 
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calculations.     It   an)  t>ulk  lot  is  left   ou  the  premises  nflcr 
the  certifies!,    is   mii'lc  out,  a  charge  per  daj  for  warehouse 

,l    of   material    i"   be    tnki  a    from    bulk    lots 

wool,  noils,  and  waste,  about 

,  th   l.i-  :  for  tops,  about  I  j  pounds  from 

each   l  irns   in    hanks,  about    •-'    pounds  in  each 

■     ns,  -"  i"   hi  bobbing,  or 
reaoh  50  '  pounds  weight. 
,-  drawn  are  taken  from  various  parts  ol  the 
manner  .i~  to  ins  ire  .. 

i  lot   i-  divided   into  three  ]iart>,  two  of 
which  are  '  !'"'  third  reserved  to  check  in  case 

Is  of  the  two  first,  should  one  i »-~nl t  vary 
mote  than  .mi."  half  of  one  per  cent   from  the  other. 

oatculations  are  made  as  follow-       The   weight  of 
pies  when  absolutely  ilry   having   been  ascertained, 
.  ndard   percentage  of  moisture  is  added  to  it  to  give 
the  correct  invoice  weight. 

The  counts   of  yarns    arc   ascertained    !>.v    the   correct 

measurement  of  the  yards  contained  in  one  pound  avoirdu- 

varn   in   standard   condition  as  ascertained   from 

separate  hanks  or   bobbins.     The   scales  upon   which   the 

\arn  is  weighed  arc  adjusted  t  >  one  milligram. 

The  strength  of  yarns   is  determined  by  the  average  of 
si   Bve  separate  tests   of   50  yards  in  one  lea  on  a 
.1  in.  reel — that  is,  one-seventh  of  a  hank  (worsted), 

II.  twi>t  of  yarns  is  determined  by  the  average  of  10 
separate  te-is  ,.t'  [0  ins   each  lo  form  one 

The  lengths  of  hanks  arc  determined  by  measuring, 
without  overlapping,  on  a  reel,  the  exact  length  and  with 
the  tension  regulated  for  ,'ach  count. 

Climatic  Conditions. — Loss  and  Regain  of  Moisture. 

The  differences  between  English  merchants  or  manufac- 
turers and  their  customers  in  the  United  States  arise  from 
the  climatic  conditions  of  the  two  countries.  Material 
uniformly  shrinks  in  weight  or  length  upon  its  arrival 
on  the  other  side  of  the  Atlantic,  because  there  is  less 
dampness  or  humidity  in  the  atmosphere  there.  In  a  very 
large  shipment  of  goods  this  shrinkage  sometimes  seems 
absurdly  large,  and  affects  materially  the  financial  aspect 
of  the  transaction.  The  standard  and  official  allowance  for 
moisture  in  various  materials,  ran  and  manufactured,  has 
been  fixed.  rir>t  by  trade  custom  and  usage  extending  over 
man\  y  »ars,  and  generally  adopted  throughout  the  north  of 
Europe;  second,  by  the  verification  (scientifically)  and 
decisions  of  the  chambers  of  commerce  in  England  and  on 
the  Continent.  These  allowances  tor  moisture  are  based  on 
the  average  hydroscopic  conditions  of  the  atmosphere  during 
a  year  in  the  north  of  Kuropc,  indicating  how  much  moisture 
absolutely  dry  material  will  regain  by  exposure  to  the  open 
atmosphere. 

I  lie  atmosphere  in  the  United  States  (or  in  the  greater 
portion  of  the  country)  contains  on  an  average  a  less 
degree  of  moisture  than  that  of  northern  Europe,  and 
probably  in  conditioning  f.  r export  to  the  United  States  the 
standard  regain  allowance  for  moisture  would  have  *o  be  re- 

I.  Statistics  show  that  the  variation  ou  wool,  raw  and 
manufactured,  is  about  2  per  cent,  so  that,  if  the  allowance 
here  were  16  per  cent.,  such  goods  would  lose  2  per  cent,  on 
being  export.-.l  to  tin'  American  or  United  States  atmosphere. 
Therefore,  should  American  imp  Tiers  of  wool,  yarns,  or 
pieces  from  this  district  desire  to  have  such  goods  con- 
ditioned for  moisture,  it  could  be  on  the  present  system 
with  a  reduction  of  •_>  per  cent.,  or  the  standard  of  the 
1  nitcd  Sta'es  rould  be  adjusted  by  scientific  observation 
and   the    miterial   arriving   in    that   couniry    weigh 

ng,  on  an  average,  exactly  pound  for  pound  or 
yard  for  yard  as  shown  by  the  official  certificate  from  the 
Bradford  conditioning  house.  It  is  certainly  high  time 
some  such  system  was  adopted,  thus  ending  for  everthe 
disputes  in  this  connexion.  In  view  of  the  expe-ted  large 
exports  of  raw  material  from  this  district  under  the  new- 
conditions  (should  the  tariff  he  readjusted  as  anticipated) 
these   questions  become  of  great   interest  to  commerce  on 


both  -ides  of  th.-  ocean.    Th  I 

.t  mat.  rial-  i.  at  fell.. 


■> 

Q 

1 

.. 

1 

D 

Pi     . 

T..|.. 
Combed 

..il 

Tarns ■ 

- 
11 

Silk 

As  slated  above,  on  an  average  2  per  cent,  mav  be 
Bubtracted  Prom  this  standard  for  regain  for  the  United 
States  in  wool  mati 


Rates  of  Charge  s. 
Tin'  rates  of  charges  are  as  follows  : — 

For  weighing  only: 
Wool, noils,  waste  in  sin  i       bag  *>'*n 

Tops  and  yarns  in  bags  or  sheets „  0*01 

Yarns  in  bales  or  cases Per  cwt. 

Tares  ol  empt-  sheets,  bags,  or  packages  .      Each 

If  a  certificate  ■  :  weights  he  requir  d  a 
minimum  charg  I        > 

paid. 

Fur  conilitioninir  from  bulk  lots  : 
Wo  ■!.  two  samples  i  er  bale  or  sheet Per  t--st  0*21 

Noils,  „  „  

Topj  „  „  

Hank  yarns,  two  tests  per 600  lbs 

Spool,  tube,  or  bobbin  yarns,two  tests  per 

sk.-p. 

For  eonditii  nil  *.-  fr  m  sample  lots  : 
Wool,  noils,  tops,  "i*  hank  yarns ..  0'24 

arns ..  "'4* 

For  yarns  : 

,.  ft' 36 

Lengths  of  Imnks ,,  «>"7:J 

mring,  cleansing,  drying,  and  con- 
ditioning : 

■l  lb,  -  unples , ., 

Fihfr  process        si   .  roil,greas  ..  1*21 

tops,  yarns,  ■■ 
Chemical  lest  for  the  proportion  pi  cotton         „  1*21 

and   wool  in  mixed  iroods  ami  gum  in 
raw  silks. 
For  wareuous  S  n  the 

n  poj  nit  nt  of  -1  cenl  s  per  bag  or 
packave per  day  or  part  of  a  day  after  the 
lapse  -f  24  b 

Flash  point 1*21 

Saponification 

Specific  gravity *"-* 

<  »r  3  d-ls.  <;:, .-.  !it-   i  robined. 


In  coq,  that,   should  this  subject 

be  deemed  of  sufficient  importance  to  those  interested  in 
import-  and  manufactures,  I  -hall  be  glad  to  furnish  any 
further  information  or  data  obtainable. 


- 
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-are.] 

Fokji  of  Certificate  of  Bradford  Coxditiontng 
Hoi  si 
T.v.rv  No.  Prog.  No. 


CorsTi   Borough  of  Bradford. 


!. ni. .mm.  House. 
The  Bradford  Corporation  (Various .Powers)  A  t.  1887. 


ford, 

IS 

Delivered  by 

Gro 

ss  weight  beintr 

lbs. 

Tare  being 

lbs. 

N 

et  weight  being 

lbs. 

lbs.        ozs. 

drs. 

Lots  extracted  from  the 

weighing    net 

ting 

hut  testing 

alis" 

dry 

or  loss 

per  lb. 

or  total  dry  weight 

lbs.  or 

per  cent. 

« irticial  regain 

per  cent.       lbs.  or 

per  cent. 

Correct  Invoice  weight 

lbs.  or 

per  cent. 

I,"--  or  gain 

lbs.  or 

per  cent. 

(  Irigiual  v.. 

lbs.  or 

per  cent. 

CITAKGES. 

I  hereby  certify  that  the  above  is 

E      s.     '/. 

a  correct  return   of  the  tests  made 

Tests 

bv  me  of  the   samples   referred  To. 

In  testimony  whereof  the 

corporate 

common  seal  of  the  said  borough 

Repack 

lias  been  affixed  hereunt 

D  this 

Dnpli 

day  of                  IS     . 
Signed 

Postage... 

Manager. 

Verified  hv 

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articled. 


Month  ending  30th  April. 


Metals 

Chemicals  and  dyestufTs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


[CORPORATE  seal] 


Summary  of  Exports. 


Articles. 


Mouth  ending  30th  April. 


1893. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


£ 

sls.711 
2,586,400 


£ 
2,426,069 
747,794 
2,477,315 


16,017,977 


Imports  of  Metals  for  Month  ending  30tii  April. 


Articles. 

Quantities. 

Values. 

18t3. 

1894. 

1893. 

1894. 

Copper  :— 

■ 
4,11'2 

5,75 1 

£ 

23,525 

£ 

£0.755 

8,291 

6,523 

204,118 

136,441 

Unwrought  .. 

n 

2,382 

5,396 

112,644 

229,778 

Iron  :— 

323.127 

423,329 

2,741 

217,141 

290,618 

Bolt,  bar,  &c.  . 

■  «            M 

2,521 

20,691 

Steel,  unwrought 

..      ,, 

391 

4111 

3380 

0$i 

Lead,  pig  and  sheet      „ 

14,822 

13,582 

1  17,450 

122,961 

Pyrites 

. .      „ 

96,066 

45,140 

421,200 

30,318 

Value  £ 

.. 

218,714 

181,013 

70,421 
8,951 

80,087 
5,295 

328,166 
122^41 

277.523 

71,613 

Other  articles  .. 

.Value  £ 
f  metals 

1 18,520 

Total  value  o 

.. 

1,599,233 

1,661,467 

Imports  of  Oils  for  Month  ending  30th  April. 


Ai  tides. 


Quantities. 


1893. 


1894. 


Values. 


1893. 


1S94. 


£ 

£ 

1,59! 

1,457 

5692251 

260.942 

2,911,5  t, 

3,597,390 

3t.120.160 

35,008,029 

Cocoa-nut Cwt.  6,946 

Olive Tuns  2,407 

Palm Cwt.         S2.304 


i 


4.S50 

3,234 

109,218 


Petroleum Gall.     9,333,610    11,928,146 


Seed  Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils... 


1,580 
11,212 


1,939 
931 


£ 
7,696 

92,7li5 
1062222 
165.11S 
55,805 
30,398 
12,348 
80,138 


£ 

5,630 

111,631 

116,781 

184,599 

42,749 

18,675 

80,937 


550,  ttO 
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Article*. 


Cwt. 

Uirk  (tanners'.  Ac.)    „ 

Brimstone 

llall Value  £ 

Ooohineal   Cwt. 

Cutchaiidfranihior  Tons 

lives  :  — 

Aniline Value  £ 

Aliiarin 

Other  

Induro  Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


Qua; 

18KI. 

1891. 

7.M7I 

Is,  121 

run 

- 
1801. 


£ 

Mil 

7.01:' 


\  :.:■:< 


2t/s.-,l 
1.17s 


12363 

1.178 
11,781 
10,633 
62,67  I 


£ 

121,127 
1,491 

14,616 

1,887 
84,243 

192,711 


569,231 


Imports  OF    Raw    Material   fob    Non-Tkxtilk 
Indcstbiks  for  Month  ending  30th  April. 


Quantities. 


Articles. 


Bark,  Peruvian  ..   I 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 

Lac,  Ac , 

Gutta-percha „ 

Hides  raw  :— 
Dry , 

Wet 

Ivory  

Manure : — 
Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood 

Eosin Cwt. 

Tallow  and  stearin      „ 
Tar Barrels 


Values. 


1898.  1894. 


S.0U7  1,250 

247,521 


18,276 
1,02-1 

84.143 

2,676 

5,171 

14.911 

73,102 

319 

18,183 

• 

101,623 

2,660 


8,61 1 
19.735 

• 

87,831 

1,083 

6231] 
8,410 

9,553 
1,416 
1,649 
9,039 
1,421 
7.^5.; 

2,081 


1S93. 

£ 
14,616 


1894. 


19,553 

24.468 

51,416 

7u.l7'.i 

1,649 

19,089 

Si 

21,421 

99,842 

B7.SS6 

- 

10,871 
98,716 

23,452 


12,539 

I 

0.179 

7,921 

:.:  '■ 
■ 

1,517 


£ 

7,8!  I 
41,193 

;  i  i,j2;i 

9,778 

-•2,012 

117,202 
732996 

n.-:;7 

26476 
39,449 

53.862 
15.987 
s  1,51 1 

114,175 
1-.711 

291,187 
2,096 


[jIPORTS    "i     l;  >.  v\.     \l  mi  R]  \l     i.. i.     ffO       I  i  \  l  li  l 

Im'i-ikh ;  Month  kidding  SOtii   April —  cont. 


An  hirs. 


Wood:  — 
Sewn Loads 

Sawn „ 

Etaves 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


Quantities. 


168,107 

2s8  iso 

52,678 

8,4»5 

•• 

779.316 

" 

Besides  the  aboTe,  drugs  to  the  value  of  64,975'.  were 
as  against  B0.33SJ.  in  tpril 

Exports  OF  Metals  (other  than  Machinery)  fob 
MOB  I'll    ENDING    30TB      \ri.li  . 


Articles. 


Quantities. 


1893. 


1894. 


Value*. 


1893. 


is.  I 


Brass Cwt. 

Copper : — 
Unwrought 

Wrought 

Mixed  metal , 

Hardware Value  £ 

implements 

iron  and  steel Tons 

Lead 

Plated  wares. . .  Value  £ 
Telegraph  wires         „ 

Tin Cwt. 

Zinc 

Other  articles  . .  Value  £ 


92939 

£ 

£ 

33,667 

1402937 

78,791 

- 

22,628 

8  1,719 

61,506 

24,943 

22,458 

59  509 

50.170 

.. 

.. 

162,857 

133,117 

•  • 

.. 

4,158 

46,847 

.. 

.. 

26,179 

•  • 

•  • 

18,475 

186,789 

l3,3i;i 

33,65.1 

1!',7H 

10,651 

17.1','s 

8,480 

•• 

•• 

68,446 

Total  value  . 


Exfobts  of  Drugs  and  Chemicals  fob  Month   ending 
30th  April. 


Articles, 


Quantities. 


Alkali Cwt.        647,179 

Bleaching  materials    „  143,931 

Chemical  manures.  Tons         242791 

Medicines Value£ 

Other  articles  ...       .. 


1894. 


4652990 
! 


Values. 


1893. 


£ 


£ 

132,117 


12,109 

192,571'. 

300,334 

Total  value  • 
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Exports  of  Miscellaneous  Articles  for  Month 
ending  30tii  April. 


. 

Quantities. 

Values. 

Articles 

1893. 

1894. 

1893. 

1891. 

£ 

£ 

S5S,70» 

567,400 

25.792 

11,212 

Military  stores.. 

Value  £ 

.. 

•• 

75.253 

B9.4S4 

Candles 

.     Lb. 

1,268,100 

27,961 

28,493 

Value  £ 

•• 

'.13,312 

92,512 

.    Tons 

89,461 

38,831 

67,096 

63.327 

Products  of  coal 

Value  £ 

•  • 

.. 

131,290 

117.-.53 

Earthenware  ... 

,, 

.. 

•  • 

150,176 

127,055 

Stoneware 

.. 

" 

•• 

14,095 

14,261 

Glass:— 

125,087 

93,187 

6,371 

4,934 

7.292 

6  526 

19,031 

15,576 

59,968 

26,092 

23.591 

Other  kinds.. 

■■ 

19,918 

13,403 

16,577 

10,886 

Leather : — 
Unwrought . . 

•      i, 

11,568 

12,467 

110,177 

110,511' 

Value  £ 

21,010 

20,507 

5,366 
1,306,900 

6  743 

113,705 
54,369 

139,082 
61,745 

floorcloth  

gq.  Tds. 

1,725,400 

Painters'  materials  Val.  £ 

.. 

.. 

128,402 

119.SS2 

S0,!47 

76,074 

126,259 

121,206 

5,057 

4,536 

40,426 

26,576 

41,722 

47,180 

43,7115 

50,566 

- 

•  • 

2,586,400 

2.477,315 

iHontfjIp  patent  list* 

•  The  dates  (riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  amd 
MACHINERY. 

Applications. 

749_'.  C.  F.  Young.  Improvements  in  agitators  or  stirrers 
for  pans  in  which  liquids,  starch,  and  other  pastes,  colours, 
and  other  substances  are  heated  or  cooled.     April  1G. 

7626.  W.  Bagley.  Improvements  in  apparatus  for  feed- 
ing coal  to  gas  producers.     April  17. 

7651.  W.  Lawrence.  Improvements  in  processes  and 
apparatus  for  drying  organic  and  inorganic  substances,  or  in 
extracting  the  moisture  from  brewers'  grains,  earthy  sub- 
stances, or  solutions  of  salts,  and  such  like.     April  17. 


7893.  J.  T.  Sands.  Improvements,  in  apparatus  for 
bleaching  smoke.     Complete  Specification.     April  21. 

8545.  C.  <.;.  J.  Moller  and  P.  Pfeifler.  Improvements  in 
and  relating  to  drying  and  evaporatirg  apparatus.  April  :1U. 

8643.  ('.  1.  W.  Albaeh.  Improvements  relatiug  to  the 
lixiviatiou  of  dyewood,  bark,  hops,  and  other  materials,  anil 
to  apparatus  therefor.     May  1. 

'.'1119.  I'..  A.  Uehling  ami  A.  Steinbart.  Improvements 
in  and  relatiug  to  processes  and  apparatus  for  analysing 
gases  and  gaseous  mixtures.  Complete  Specification. 
May  7. 

9186.  W.  Cliff  and  M.  Maunaberg.  Improvements  in 
apparatus  for  calcining  lime,  dolomite,  and  the  like.    May  9. 

9198.  15.  G.  Davis-Cooke.  Improvements  in  the  method 
of  manufacturing  ganister  for  the  liuine  and  repair  of 
cupolas,  furnaces,  and  other  similar  purposes,  and  the 
manufacture  of  bricks  and  other  fireclay  goods  from  the 
same.     May  9. 

9210.  E.  Cramer.  Improvements  in  kilns  for  burning 
cement  aud  other  minerjls.  Complete  Specification.  May  9. 

9395.  T.  E.  Pye  and  C.  E.  Scull.  Improvements  in  valves 
or  regulators  for  gas  and  chemical  work^. 

Complete  Specifications  Accepted.* 

1893. 

10,467.  E.  Latham  and  E.  G.  Guyot.  Improvements  in 
apparatus  for  evaporating  liquids  by  means  of  steam. 
May  16. 

10,870,  J.  Fischer.  Improvements  in  apparatus  for  cool- 
ing, heating,  drying,  or  similar  purposes.     May  9. 

12,018.  J.  Clatkson  and  S.Mortimer.  Improvements  in 
apparatus  for  supplying  air  and  steam  to  furnaces  so  as  to 
effect  a  more  complete  combustion  of  fuel  and  prevent  the 
formation  of  black  smoke.     May  9. 

12,774.  V.  W.  Scott,  E.  G.  Scott,  and  F.  W.  Scott,  jun. 
Improvements  in  evaporating  brine  and  other  liquors,  and 
apparatus  therefor.     May  9. 

12,972.  A.  Horn.  New  or  improved  cooling  apparatus. 
May  9. 

13,146.  F.  Spence.  A  new  or  improved  hydrostatic 
apparatus  for  automatically  mixing  with  water  or  other 
liquid  disinfectants,  softening  or  purifying  substances  in 
definite  proportions.     May  16. 

18,652.  C.  Latarchc.  An  improved  actinometric  pyro- 
meter.    May  9. 

1894. 

1377.  ('.  Morel  and  A.  Heimpel.  Improvements  in 
apparatus  for  cmshing  dry  or  wet  materials,  such  as 
cements,  lime,  plaster,  alabaster,  kaoliD,  quartz,  phos- 
phates, minerals,  and  the  like.     April  25. 

5262.  \V.  Ilenneberg.  Improvements  in  apparatus  for 
cendensing  vapours  and  heating  or  vaporising  liquids 
respectively.     May  16. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

7.")27.  ('.  Barker.      An   improved  fire-lighter  for  lighting 
coal  or  coke  fires.     Complete  Specification.     April  16. 

7599.    J.    A.   A.    Nystrom.        An    improved  fire-lighter. 
April  17. 

7772.  G.   S.   Cory  and  C.  Cory.     Improvements  in  the 
manufacture  of  artificial  fuel.     April  19. 

7827.  C.   E.  Jolly  and  H.  J.   Reid.     Improvements  in 
machinery  or  apparatus  for  the  manufacture  of  briquettes 

from  fuel  material.      April  20. 
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T'.ul.  B.    MiddUton       Improvements   in  macbim 
■aaofaeturing  blocks  or  briquettes  ol   fuel  or  materia 

smelting  bikI  analogous  purp April  21. 

I..   Dardel  and   II.   Becouh  I      An  im] 
oomhnotiblc    and    process    of    manufacturing    the     tame, 
April  -i. 
8117-  J-  1'osno.     Improvements  relating  to  the  treatment 
•rage  and  town  refuse  for  transforming  toe  same  into 
fuel.     April  24. 

II.  J.  P.  Sprengel.  Improvements  in  obtaining 
oxygen.     April 

\      i,      Glasgow.        Improvements     in     « 
apparatus.     Complete  Specification.     May   I. 

B.  11.  Thwaitc.     Improved  method  of  utilising  the 

from  iron-smelting  blast-furnaces,     May  -'. 
.1.  II.  Hilton.     Improvements  for  carburctting  coal 
other  gases.     May  4. 

T.  G.  McEwen.    Improvements  in  the  manufacture 
May  5. 

9197.  II.  Hawkins  and  S.  11.  Hawkins,  Improvements 
in  the  production  of  hydrocarbon  gas  nil  metal  sulphates 
as  by-products,  and  in  apparatus  therefor.     Maj 

lv  Stauber.  Improvements  in  the  process  of  and 
apparatus  for  producing  peat  briquettes  and  the  like. 
Ma\    10 

87.  I     Schmitz.     Improvements  in  or  relating  to  the 
eombostion  of  fuel.     May  11. 

Complete  Specifications  Accepted. 

1893. 

8499.  B.  Hedges.  Improvements  in  the  manufacture  of 
fire-lighters.     May  2. 

10,554.  The  Manchester  <  'xysen  (Brio's  Patent )  ( lo.  and 
W.  M.  Jackson.  Improvements  in  and  in  the  mode  of 
utilising  the  pressure  in  cylinders  »«"  reservoirs  of  com- 
pressed :rasi-> ,  in  the  application  or  employment  of"  such 
May  16. 

11.96-1.  H.  W.  Crowther.  Improvements  in  the  treat- 
ment of  the  waste  from  L'as-liquor  to  obtain  useful  products 
therefrom.      April  25. 

12. .'17  \  Norreys.  Improved  means  or  process  for 
producing  block  fuel.     May  9. 

22,576.  F.D.Marshall.  Improvements  in  apparatus  for 
washing  and  purityiDg  ;a..     May  9. 


1894. 

1690.  15.  H.  Thwaite  and  G.  Threlfall.  Improvements  in 
methods  and  apparatus  for  generating  gaseous  fuel  from 
solid  hydrocarbonaceous  or  carbonaceous  material.    April  25. 


Ill, 


TAR 


-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 

Applications. 


7862.  H.  E.  Newton.  — From  The  Farbenfabriken  vormals 
E.  Bayer  and  Co.,  Germany.  Improvements  in  the  purifica- 
tion of  anthracene.     April  20. 

S371.  J.  Bryson,  J.  Jones,  and  W.  Eraser.  Improve- 
ments iu  or  relating  to  retorts  for  the  distillation  of  shale 
and  other  bituminous  substances.     April  27. 


IV— CnLOIKING  MAT!  EKS   »m.  I>i  ES. 


API'LICAIIO.N-. 


II    K.  Newl  riie  Farbenfabriken  vormals 

and   Co.,  Germany.     The  manors  pro- 


7540. 
l'.  r. 
duction   of  dyestuffs.     April  16. 

7786.  11.  II.  I.ak.-.  —  From  Wirth  and  Co.,  Agents 
foi    I.  Lei  Gei  man} .     Improvements   in 

the  manufacture  of  colouring  Emitters.     April  19. 

7859.  C.  1».  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  or  production 
of  colouring  matters  and  materials  therefor.     April  20. 

-From  Thi    >.■  Gesellschaft  fur 

Anilin  Fabrikation,  Germany.  Manufacture  of  a  new 
naphtbylen-diamine  mono  snlpho  acid,  and  of  colouring 
matters  derivod  therefrom.     April  27. 

8536.  F.    Petersen-Muller.     Manufacture  ling 

matters,  dyeing  unmordanted  cotton,  and  their  -alts  and 
Bulpho-derivatives.     Complete  Specification.     April  30 

8544.   II.     E.    Newton.  —  Ii  Farbenfabriken 

vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  phenol  alcohols.      April  :io. 

8564.  .1.  V  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  produc- 
tion of  new  a/.o  colouring  matters.     April  30. 

3867.  J.  II.  Lutkehermolle.  New  bases  from  benzidine, 
iolidine,  &c.     May  4. 

929'..  J.  V.  Johnson.- — From  The  Badische  Anilin  and 
Soda  Fabrik,  (iermany.  Improvements  in  the  manufacture 
of  artificial  indigo-white  and  of  bodies  related  to  the  indigo 
group.     May  10. 

9441.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  dyestuffs.     May  12. 

9443.  J.  Imray. — F'rom  R.  Vidal  and  La  Sociele  Anonyme 
des  Matieres  Colorantes  et  produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  colouring  matters  applicable  to 
unmordanted  fibres  or  fabrics.     May  12. 


Complete  Specifications  Accepted. 

1893. 

11.  K.  Newton  — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dye- 
stuffs.     March  28. 

10,996.  J.  V.  Johnson.  —F'rom  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  and  appli- 
cation of  new  colouring  matters  or  dyes  from  naphthalene. 
May  2. 

11,892.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  aud  Co.  The  manufacture  or  production 
of  dyestuffs.      April  25. 

13,394.  H.  E.  Newton.  —  From  ihe  F'arbcnfabiiken 
vormals  F.  Bayer  and  Co.  The  manufacture  of  new  leuco 
compounds  and  the  production  of  colouring  matters  there- 
from.    May  16. 

1 3,395. 1 1.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Binning.  Manufacture  of  colouring  matter- 
by  reduction  of  tetranitroanthrachrysone  and  dinitroantbra- 
chrysoue-disulphonic  acid.     May  16. 

13,402.  H.  H.  Lake. — From  K.  Oehler.  Improvements 
relating  to  the  production  of  amidopbenol  and  amidocresol- 
snlpho  acids,  and  to  the  manufacture  of  colouring  matters 
therefrom.      May  16. 

13,419.  A.  Ar-hworth  and  J.  Burger.  Improvements 
relating  to  the  production  of  colouring  matters.      May  1 1",. 

1894. 

514:?.  H.  Kortff.     Manufacture  of  new  ami-: 
of  azo  colouring  matters  therefrom.     May  2 
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A    new  or  i mi i roved  method  of  oxidising 
he  like,  and  apparatus  employed  therefor. 
Apri":  I 

i.  F.    Muhlert     Manufacture  of   yellow  and  orange 
from  $-resorcylic  acid.     May  2. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 
7,-40.   \    y.  Newton.— From  A.  Nobel, France.  Improve- 
ment* in  the  manufacture  of  artificial  silk  and  substitutes 

for  vegetable  tihre.     April  17. 

7690.  T.  Bedford  and  F.  Bedford.     An  improved  process 

of  preparing  rhea or  ramie  fibre,  and  in  the  manufacture  of 

and  twines  therefrom.     April  IS. 

7907.  YV.   Pickstone  and  A.  Greenhalgh.     Improvements 

iu  and  relating  to  the  manufacture  of  crinkled  textile  fabrics. 

April  21. 

7975.  O.  Reiehenbach.  New  or  improved  apparatus  for 
use  in  decreasing  or  otherwise  cleansing  wool  or  other 
fibres.      April  23 

1 1.  E.  Radcljffe.     Improved  apparatus   or  method 

-tern  for  preparing  china,  grass,  or  rhea  fibre,  or  hemp, 

imilar  fibres,  for  combing  or  spinning.     April  24. 

8893.  E.  Cadoret  and  A.  Jost.     An  improved  process  for 

treating  vegetable   substances   suitable  for  the  manufacture 

of  woven  fabrics,  by   converting  them   into    soft  and  silky 

fibres  adapted  for  spinning  and  dyeing.     May  4. 

Complete  Specifications  Accepted. 
1894. 

348  l.  I  I.  Keiehenbach.  An  improved  process  and  appa- 
ratus for  cleaning  wool  and  other  textile  products.     May  2. 

439C.  .T.  S.  Farmer.  II.  L.  Storey,  and  I.  H.  Storey. 
Improvements  in  the  manufacture  of  solid-colour  floorcloths, 
and  iu  machinery  employed  in  such  manufacture.     May  16. 

5718.  H.  Rous  and  G,  N.  West.  A  new  or  improved 
process  for  rendering  textile  materials  waterproof  and 
flameproof.     April  25. 


VI, 


-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  a-n-d  BLEACHING. 


11,891.  H.  E.  Ntwton. — From  The  Farhenfabriken 
vormals  F.  Bayer  and  Co.  The  production  of  colours  on 
fibres.     May  16. 

1 1,929.  J.  Riley  and  The  Thornliebank  Compauy,  Limited 
Improvements  in  the  bleaching  or  cleansing  of  vegetable 
yarns  and  fabrics.     April  25. 

12,076.  J.  Grime.  Improvements  in  vats  for  dyeing 
indigo-blues  and  the  like.      April  25. 

12.367.  I.  Frakenburg  and  C.  O.  Weber.  Improvements 
in  or  connected  with  the  producing  or  printing  of  designs 
upon  waterproof  fabrics.     May  2. 

15,083.  11.  II.  Lake. — Froia  E.  Miehaelis  and  Co.  An 
improved  process  for  dyeing  textile  materials.     May  2. 

1894. 

7C41.  YV.  II.  Hughes  and  S.  F.  Hughes.  Improved 
process  for  scouring,  cleansing,  bleaching,  and  disinfecting 
wool  and  other  fibres  or  fibrous  materials.     May  16. 


Applications. 

7650.  F.  G.  Armfield.      Sec  (lass  XIV. 

7885.  .1.  S.  Lord  and  G.  S.  Lord.  Improvements  in 
machines  for  washing,  scouring,  mordanting,  bleaching, 
sizing,  and  dyeing  yarn  in  the  hank.     April  21. 

B278.  A.  Whittall.  Improvements  in  apparatus  for 
dyeing  yarns.     April  26. 

E.  Cadoret  and  A.  Yost.  Improvements  in  the 
process  of  and  apparatus  f  11  bleaching  and  treating  fibrous 
materials  and  fabrics.      April  30. 

8767.  F.  Barraclougb.  Improvements  in  machines  for 
scouring  and  dyeing  textile  warp  o.-  other  yarns.     May  3. 

8964.  J.  W.  Ibom.  Method  of  bleaching  paper  pulp,  or 
other  flceky  substance-.     Complete  Specification.     May  5. 

8969  G.  N.  Midwood  and  C.  Edmeston.  Improvements 
in  dyeiu~  and  otherwise  treating  cotton  and  other  piece 
goods,  and  in  machinery  or  apparatus  to  be  used  for  the 
purpose.     May  5. 

Complete  Specifications  Accepted. 
1893. 
9371      C     P.    Abel.— iBrom    The     Farbwerke    vormals 
Meister,  Lucius,  and  limning.     A  process  for  dyeing  wool 
with  fast  colour-.     May  9. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 
7554.    G.   T.   Beilby.       The   manufacture  of  cyanides. 

April  17. 

757S.  F.  Hauler.  The  production  of  nitric  acid  NH03, 
and  the  nitrates  of  soda,  of  potash,  and  of  lime.     April  17. 

7603.  C.  J.  Hammerron.     See  Class  XI. 

7636.  A.  Shearer  and  R.  R.  Clapp.  Improvements  in 
the  manufacture  or  production  of  phosphorus  and  com- 
pounds thereof.     April  17. 

7671.  C.  M.  Pielsticker.  Improvements  in  the  pro- 
duction of  sodium  and  potassium.     April  18. 

Sols.  U.  Hodgson.  A  new  or  improved  process  and 
apparatus  for  the  manufacture  of  salt.     April  24. 

B305.  II.  W.  Crowther,  E.  C.  Rossiter,  J.  J.  Hood,  and 
G.  S.  Albright.  Improvements  in  the  manufacture  of 
ferrocvanides  of  potassium  and  sodium  from  their  sulpho- 
cyauides,  and  apparatus  relating  thereto.     April  26. 

8652.  15.  II.  Leaker.  Improvements  in  the  manufacture 
of  vinegar.     May  2. 

8690.  H.  Fielder.  Improvements  in  apparatus  for  and 
process  in  the  manufacture  of  chlorate  of  potassium. 
May   2. 

8889.  O.  Imray.  —  From  Goerlich  and  YVichmann, 
Germany.  An  improvement  in  the  manufacture  of 
cyanides  of  the  alkaline  metals.     May  4. 

9004.  J.  F.  Hutcheson.  Improvements  in  the  minu- 
facture  of  acetate  of  lead.     May  7. 

9197.  H.  Hawkins  and  S.  H.  Hawkins.     See  Class  II. 

9250.  K.  Hodgson.  Improvements  in  machinery  or 
apparatus  for  obtaining  salt  from  brine.     May  10. 

9275.  H.  W.  Crowther,  E.  C.  Rossiter,  and  G.  S. 
Albright.  Improvements  in  the  manufacture  of  cyanides. 
May  10. 

Complete  Specifications  Accepted. 
1893. 

9521.  YV.  V.  Wilson  and  J.J.  Lundy.  Improvements 
in  the  manufacture  of  sulphate  of  lead.     May  16. 

12,572.  J.  Addie,  J.  Cunninghame,  and  W.  Macfarlanc. 
Improvements  in  the  production  of  cyanides.     May  9. 

13.655.  F.  Maxwell  Lyte  and  G.  Lunge.  Improvements 
in  the  production  of  caustic  alkali  and  chloride  of  lead  for 
conversion  into  chlorine  and  refined  lead.     May  16. 

13.656.  G.  Lunge  and  C.  H.  Maxwell  Lyte.  An 
improved  process  for  producing  basic  lead  salts  and 
obtaining  certain  by-products.     May  16. 
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i  Ihandelon.     New    process  for  the  prep 
of  bionloio  phosphate  soluble  in  amnionic  citrate.    April  25. 
18,927.  A.  Mitller.     An  apparatus  for  obtaining  oa 

ariil.      Ma\    B. 

15,475.   R.  II.  Leaker.     Improvements  in  the  manufacture 
of  vinegar.     May  _. 

19,705.  U.K.  Rigby,  F.   A.   Remington,  and  A.  C.  Carr. 

-     i  lass  IV 

1894. 

.1.  1'   Darling  and   II.  C.  Forrest.     Improvements 
in  producing  nitric  acid  and  metals  from  nitrates.      May  -'■ 


Vm.— GLASS,  POTTERY,  am.  BABTHENWARE. 

Aril  [CATIONS. 

8076.  l».  Jones,  W.  W.  Wardle,  F.  C.  Wardle,  and  A. 
\V.  Beech.  Improvements  in  ornamenting  china,  earthen- 
ware, and  othei  \|"  il  24. 

A.  Mason  and   11.    E.   Mason,     Improvemi 
the    manufacture   of    fireclaj    tuyeres   and   apparatus    for 
ing  same.     April  30. 
s ."> 7 ."> .  .1.  Hughes.     An  improved  method  of  decorating 
cm  pottery.     May  l. 

Complete  Specifications  Accepted. 

1893. 

A.  1).  Brogan. — From  The  Glasgow  Plate  Glass  Co. 
Improvements  in  apparatus  for  rolling  ula-s.     May  2. 

11,098.  II-  Tughy.  Improvements  in  the  manufacture 
and  production  of  stoneware  sanitary  pipes  and  the  like. 
May  '.'. 


IX— BUILDING  MATERIALS,  CLAYS,  MORTAK-, 
and  CEMENTS. 

Applications. 

W.  Keim.  An  improved  material  for  wall- 
plastering,  priming,  castiue;,  or  the  like,  and  process  for 
producing  the  same.     April  28. 

B475.  .1.  L.  Kerr.  Artificial  plaster  of  Paris,  made  from 
the  lime  residue  resulting  from  the  reduction  of  sulphate  of 
ammonia.     April  28. 

B549.  R.Stone,  Improvements  in  the  manufacture  and 
treatment  of  tire-proof  plastic  material  for  cement.  Com- 
plete Specification.     April  30. 

Improvements  in  building  blocks  and 

slab-.     May  5. 

9-155.  R.  Hauers.  Improvements  in  the  preservation  or 
treatment  of  buildings,  structures,  building  materials,  and 
the  like  from  dirt  or  decay.     May  12. 

Complete  Specifications  Accepted. 

1893. 

9550.  R.  Haddan.— From  G.  R.  Anderson,  A.  H.  Shotter, 
\V.  Koehler,  and  C.  H.  Dover.  An  improved  artitieial 
asphaltttui  or  pitch,  and  process  of  making  same.      May   16. 

12,468.  Goegg,  Fruh,  and  Co.  Improved  decorative 
material  on  surface  in  imitation  of  marble.     May  2. 

13,59s..  J.  Fisher.  Improvements  in  and  connected  with 
concrete  and  similar  pavements  and  floorings.     May  16. 

19,705.  B.  K.  Rigby,  F.  A.  Remington,  and  A.  C.  Carr. 
Improvements  in  the  manufacture  of  cement  from  Chance 
or  Le  Blanc  alkali  waste  or  the  like.     April  25. 

1894. 

2582.  C.  H.  Slicer.  Improvements  in  and  relating  to 
the  production  of  asphaltic  composition  in  the  form  of  a 
powder  or  of  a  mastic.     May  2. 


4228.    P.    Banmerl    and     \     Pieck.      Impro 
grinding  or  pulverising  machines.     May  2. 

1      \    Ropi  -  and  .1    t '    Sellars,     Improvem 
i  with  cements  or  cement  work.     April  25. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

7672.  C.    M    Pielsticker.     Improvements  in  the  pi 
tion  hi  metal  alloys,     April  is. 

Ts'ii.  W.  A.  Thorns  and  \v.  II.  Bnrgum.  An  improve- 
ment   in    the   coating   of    metal-    with   a   metallic   alloy. 

April 

8085  i       ite.     Improvements  in  tl  e   art 

ducing  metallic  zinc.    Compl  \pril21. 

8087.  A.  A.  Ackerman.  An  improved  process  for  the 
manufnetui  face  armour  plate.     Compl.' 

cation.      April  24. 

8136.   II    \\  .1 .  tlil.i-it-F.iiifax.     Improvi  latingto 

methods    of    and    apparatus     for    hardening    or    tempi-rim: 
steel  plates  and  other  articles.     April  24. 

8183.  W.  P.  Thompson.  From  I.  R.  Bonehill  and 
E.  T.  Gautier,  Belgium.  Improved  process  and  apparatus 
for  extracting  metals  from  their  nn  -       \j  til  25. 

8184.  J.  S.  MacArthur.  Improvements  in  precipitating 
precious  metals  from  cyanide  or  similar  solutions. 
April  25. 

8306.  C.  T.  J.   Vautin.     An   improved  process  for  the 

extraction  of  metals  from  oxides  and  sulphides.      April 

8370.  B.  P  Stockman.  Improvement-  in  the  manu- 
facture of  steel  and  iron.      April  L'7. 

8401.     H.     Rainage.       Improvements     in     or    com 
with  the  preparation  or  coating  of  aluminium    surfaces,  and 
in  alloys  or  metallic  mixture-  therefor,  and    for  soldering. 
April  27. 

8405.  H.  L.  Sulman.     Improvements  in   or  relating  to 

the  treatment  of  ores.     April  27. 

8586.  C.  M.  Allen.  Processes  of  and  converters  for 
smelting  and  refining  ores.    Complete  Specification.    May  I. 

8712.  J.  Brock  and  J.  F.  Allen.  Improvements  in  the 
manufacture  and  production  of  alloys  of  copper  and 
manganese.      May  2. 

8790.  M.  T.  Brown.— From  J.  C.  Preston,  Australia. 
A  method  of  and  apparatus  for  the  extraction  of  gold  and 
silver  from  their  ores  or  tailings.     May  3. 

8899.  H.  F.  Taylor.  Improvements  in  apparatus  for 
coating  with  tin,  lead,  or  other  metals  or  alloys  of  same. 
May   1. 

Complete  Specifications  Accepted. 

1893. 

2639.  J.  A.  Mays.  Process  of  and  apparatus  for 
separating  metals  and  similar  substances.     May    16. 

10,6  18.  I).  \V.  Sugg.  An  improved  metallic  alloy 
May  2. 

11,709.  J.  B.  Cochrane  and  T.  H.  Taylor.  Improvements 
in  the  purification  of  iron  for  casting  and  general  foundry 
purposes,  as  also  in  the  production  of  steel  and  wrought 
iron.     May  16. 

13,034.  G.  Bischof.  Improvements  in  the  treatment  of 
lead  fumes.     May  16. 

1894. 

5530.  E.  Singer.  F.  Donat,  and  P.  lvircheisen.  Process 
for  soldering  aluminium.     May  9. 

5808.  J.  D.  Darling  and  II.  C.  Forrest.     See  Class  VII. 
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XL— ELECTBO-CHEMISTBY  and  ELECTRO- 
METALLURGY. 

Applications. 

C.  J.  Hammertou.  Application  of  electricity  to 
the  manufacture  of  cyanides  and  ferrocyanides  and  improve- 
ment in  same.  Preservation  of  vessels  from  corrosion. 
April  17. 

"Sol.  C.  Kellner.  Improvements  in  or  relating  to  electro- 
Ivtical  apparatus.      April  19. 

W.  A.  Thoms  and  W.  II.  Burgum.  An  improve- 
ment in  the  electro-deposition  of  haavy  metals  with  a  hase 
metal  alloy.     April  20. 

D.  G.  Fitzgerald  and  A.  Vf.  Southey.  Improve- 
ments in  the  construction  and  workiug  of  galvanic  batteries. 
April  20. 

7950.  H.  Guthrie.  Improvements  in  apparatus  for 
«>lectrolytieal  purposes.     April  21. 

7985.  T.  Drake.  An  improved  method,  means,  or  pro- 
cess of  producing  caustic  soda  and  chlorine  gas  by  the 
electrolysis  of  commou  salt  in  solution.  Complete  Specifi- 
cation.    April  23. 

"994.  E.  de  Pass. — From  H.  Thofehrn,  France.  An 
improved  electrolytic  trough  or  cell.     April  23. 

8061.  H.  Carmichael.  Improved  apparatus  and  process 
for  electro-chemical  decomposition.  Complete  Specification. 
April  24. 

8350.  H.  H.  Leigh. — From  Vohwinkel,  Austria.  Im- 
provements in  electric  batteries.     April  27. 

8480.  T.  H.  Kushton.  Improvements  in  and  relating  to 
ualvanic  batteries.     April  28. 

8731.  T.  FroggatU  Improvements  in  electric  batteries. 
May  2. 

8808.  R.  McLauchlan  McDonald  and  A.  McDonald. 
Improvement  in  electric  batteries.     May  3. 

8815.  L.  Mond  and  11.  L.  Mond.  Improvements  in 
electrolytic  cells. 

8895.  F.  King.  Improvements  in  or  connected  with 
secondary  or  electric  storage  batteries.     May  4. 

8917.  H.  Alexander.  Improvements  in  or  in  connec 
tion  with  apparatus  for  the  electro-deposition  of  metals. 
Complete  Specification.     May  4. 

8972.  F.  Griffin.  Improvements  in  or  relating  to 
secondary  batteries.     May  5. 

9129.  H.  Iilumenberg,  jun.  Improvements  in  electro- 
lysis.    May  8. 

9285.  C.  Kellner.  Improvements  in  or  relating  to  elec- 
trodes and  method  of  manufacturing  the  same.     May  10. 

9292.  E.  A.  Allen.  Improvements  in  or  connected  with 
electrolytic  cells.     May  10. 

9328.  B.  Hooker.  An  improvement  in  and  relating  to 
.•ipparatus  for  electrolysis.     May  11. 

9368.  F.  Brain.     Improvements  in  electric  fuse*.    May  II. 

Complete  Specifications  Accepted. 
1893. 

'J906.  D.  G.  FitzGerald.  Improvements  in  the  manu- 
facture of  elements  or  electrodes  for  voltaic  batteries  and 
electrolytic  decomposition  cells.     May  16. 

12,857.  J.  C.  Richardson.  Improvements  in  and  con- 
nected with  tanks  for  the  electrical  decomposition  of  chloride 
of  -odium  or  potassium  in  solution.      May  9. 

13,218.  The  Lithanode  aud  General  Electric  Co.,  Lira., 
and  .1.  T.  Niblett,  Improvement*  in  plates  or  elements  for 
secondary  electric  batteries.     May  16. 

13,274.  C.  Rousseau.  Improvements  in  the  manufacture 
of  plates  for  electric  accumulators.     May  16. 

13,339.  H.  H.  Lake.— From  A.  C.  Girard  aud  E.  A.  G. 
Street.  An  improved  manufacture  of  carbon  for  electrical 
purposes.     May  9. 


13.568.  C.  T.  .1.  Vautiu.  An  improved  dry  eleetrolytical 
process  for  the  production  of  an  alloy  oMead  and  sodium  or 
potassium.     May  16. 

22.912.  E.  II.  Wheeler.  Improvements  in  electrodes 
and  cells  for  secondary  batteries  or  accumulators.    April  25. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

7519.  F.  Bock  and  E.  Wippern.  Improved  soap. 
April  16. 

7520.  1- .  Bock  and  E.  Wippern.  Improved  soap. 
April  16. 

7548.  J.  Y.  Johnson. — From  L.  Riviere,  France.  Im- 
provements in  the  manufacture  and  use  of  fatty  acids. 
April  16. 

7846.  W\  B.  I.eachman.  Improvements  in  or  connected 
with  apparatus  for  purifying  or  clarifying  oils,  fats,  and 
other  similar  materials.     April  20. 

8022.  J.  II.  Iredale  and  J.  W.  W.  Huddleston.  Im- 
provements in  soap.     April  23. 

8399.  A.  G.  Spilsbury.  Improvement  in  the  manufacture 
of  paraffin  wax.     April  27. 

8669.  J.  F.  Bennett.  A.  Firth,  and  T.  H.  Firth.  Improve- 
ments in  lubricants  and  method  of  applying  same  for  gas 
engines,  oil  engines,  and  other  cylinders.     May  2. 

8676.  AY.  II.  Horton.  An  improvement  in  what  is  com- 
monly called  dry  soap  or  soap  powder.  Complete  Specifi- 
cation.    May  2. 

8965.  B.  Weigel  and  J.  Hands.  Improvements  in  the 
manufacture  of  detergents.     May  5. 

9179.  A.  YVendtland.  An  improved  process  for  removing 
the  green  colour  from  paraffin,  vasc'ine,  aud  lubricating  oils, 
which  have  had  that  colour  imparted  to  them  by  bodies 
containing  oxygen.     Complete  Specification.     May  9. 

9200.  M.  Zingler  and  \V.  Chattaway.     Sec  Class  XV. 

9364.  1).  Young. — From  J.  Marias,  Italy.  An  improved 
lubricant,  chiefly  designed  for  use  on  the  collectors  of 
dynamo  electric  machines.     May  11. 

Comtlete  Si  ecification  Accepted. 
1894. 

5821.  F.  J.  Machalski.  Improvements  in  apparatus  for 
extracting  fat  and  glue.     May  9. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

5856a.  H.  P.  Scott.  Improvements  in  anti-corro>ive 
compositions  or  paints  for  coating  iron,  steel,  or  metal 
structures.     Filed  April  26,  date  claimed  21  March  1894. 

5856b.  II.  P.  Scott.  Improvements  in  anti-corrosive 
compositions  or  paints  applicable  for  coating  iron,  steel,  or 
other  metal  surfaces  exposed  to  the  action  of  petroleum, 
turpentine,  or  like  liquors.  Filed  April  26,  date  claimed 
21  March  1894. 

8005.  E.  C.  Marks.  A  compound  for  a  liquid  prepara- 
tion for  reproducing  pictures  from  illustrated  papers  on 
writing  or  drawing  paper  in  black  or  colours.     April  23. 

8112.  C.  VT.  Kriens.  Improvements  in  the  manufacture 
of  animal  charcoal.     April  24. 

8178.  C.  M.  Pielsticker.  Improvements  in  the  produc- 
tion of  copper  colours.     April  25. 

8213.  W.  C.  llorne.  Improvements  in  the  manufacture 
of  zinc-white  pa'nts.     April  35. 
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.in.l   II     Gill r        1  i  (       I.     Cull.  !•, 

United  States      \«  improved  pit  rand  or  pigment. 

April  86. 

i  II.  Gilltnor. —  From  C.  L.  Bartli  tt, 
United  States.  An  improved  paini  compound  or  pigment. 
April 

i .     \\      I  1 i-      I  mprove nts   in 

f..i   use   iii  watcrpioofing  absorbent   matters  and  materials 
and  'or  prcserv  in,;;  metals  from  oxidation,     m 

9194.  \V.  H.  Hyatt,     h  is  in  the  manufacture 

..|  paint     Maj  9. 

Complete  Specifications  a  i  kited. 

[899 
'  A   new   material  for  making   varnish 

■  id  the  like.     Ma>  S. 

I  .    Edwards.       From    J.    W.    Overton.      An 
improved  paint.     Mil)   16. 

1894. 

1801,  .1.  \V.   Blake  and  S.   J.   Blake.     Improvements  in 
compositions  or   paints  for  preserving  ships' bottoms  and 
Btrnotures.     Maj  9 


XIV.— TANXIXC,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

1'.  (i.  Armfield.  A  new  mid  improved  piocess  for 
staining  any  kin. Is  of  tanned  leather  in  a  variety  of  shades 
of  colour  ou  each  single  skin.     April  17. 

.1  Rees.  Improvements  in  the  treatment  of 
gelatine  and  the  manufacture  of  articles  therefrom. 
Ma\  4. 
9090.  K.  Combret.  Improvements  in  the  manufacture 
suitable  for  finishing,  polishing,  preserving, 
or  otherwise  treat iug  leather  skins,  hides,  and  the  like. 
Ma)  B. 

Complete  Specifications  Acckpted. 
1893. 
13,849.    C.     Il.inzerlmg.        Improvements    in    tanning. 
May  2. 

1894. 
5821.  F.  J.  Machalski.     See  Class  XII. 


XV.— AGRICULTURE   and   MANURES. 

Applications. 

8887.  F.  \Y.  Saatmann.  Improvements  in  the  manufac- 
ture of  superphosphates.     May  4. 

9800.  M.  Zingler  and  W.  Chattaway.  Improvement  of 
manufacturing  guano  from  the  refuse  of  fish  and  other 
animal  matter,  and  the  extraction  of  oi!  or  fat  therefrom. 
May  9. 

Complete  Specification  Accepted. 
1893. 

11,804.  H.  E.  Newton.— From C.  Seybold  and  1'  Seeder, 

Improvements   in   the   manufacture  of   manures   and    new 
processes  for  obtaining  the  same.     April  25. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

B.   Laeh   and  H.    Denies.     Process   for   purifying 
and  decolourising  saccharine  juices  and  solutions.     April  28. 


9054.   II    II    1  ,  ..       From  A.  1  I                tin- 

provements  n  1  iting   to  the  m  in  ipg, 
alcohol,  and  b  . -i       May   : 

Improvements  in  the  manufacture  o  I 

white  sugar  and  the  like  from  moll  '    impleti   >;..-cili- 
cation.     Me]   12. 


XVII.— BREWING,  WINKS,  8PIEIT8 

AlTT.ICATIONS. 

8212.   F.   W.   M    Karsteo.— From   E.  Hasten,  Germany. 
Improved   means  or  metho  it  eg  barley  and  other 

grain  for  it-  conversion  to  malt  for  brewing,  distilling,  oi 
nd  in  the  construction  of 
therewith.     April  25. 

9054.  II.  II.  Lake.-   From  A    I.    I.  I.  -  ...   I  ran 
VVl. 


Complete  Specifications  Acceptkd. 
1893. 

10,!M4.  E.  O.  Greening  and  E.  \V.  Greening.  An  im- 
proved method  of  utilising  spent  hops  for  food  and  litter 
Moj  9. 

11,936.  F.  R.  Stone.  An  aerator  an  I  roaser  for  won  or 
liquor.     Mn_\    9. 

23,998.  ('.  Zinimer.  Improvements  in  the  process  and 
apparatus  used  in  brewing.     May  9. 

1894. 

•';tj4'2.  J.  C.  Pennington.  Improved  process  for  the 
manufacture  of  beer.     May  2. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

7543.   E.  I  l.  Tallin.     An  improved  composition  for  use  as 
food,   and    method    of    preparing    the    same.       Complete 
ification.     April  1C. 

7C.12.  R.G.Nash.  Improvements  in  or  relating  to  the 
"  aeration  of  milk."     April  17. 

S744.  F.  Goracci  and  A.  Anselmi.  A  new  or  improved 
compound  for  use  as  an  ingredient  fjr  soup  or  other  food 
and  method  of  manufacturing  the  same.     May  2. 

8814.  A.  C.  Sterry.  Improvements  in  the  preservation 
of  eggs.     May  3. 

B. — Sanitary  Chemistry. 

7374.  G.  C.  Purvis.     New  or  improved  method  of  • 
purification.     April  17. 

7656.  F.  W.  Stoddart.  Improved  apparatus  for  the 
treatment  of  sewage  and  similar  liquids.      April   18. 

7992.  R.  Schneider.  Improvements  iu  and  apparatus 
for  the  utilisation  of  refuse.     April  23. 

8117.  J.  Posno.     .SV.  Ciass  II. 

9338.  O.Schmidt.  An  improved  process  for  purif_\  ing 
sewage  and  waste  water  of  a  putrescible  character.    May  1 1 . 

Complete  Specifications  Accepted. 

A.— Chemistry  of  Foods. 

1893. 

6G62.  J.  Miles.  Improvements  in  the  manufacture  from 
vegetable  substances  of  products  suitable  for  use  as  cattle 
food,  for  making  boiler  compositions  or  fluids,  and  for  other 
purposes.      May  2. 
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15,714.  J.    Y.  Johnson.— From   C.   F.    Boehringer    and 
Improvements  in  the  manufacture  of  compounds 
i  medicinal  purposes.     May  16. 

B. — Sanitary  Chemistry. 

1894. 

4 n>y.  A.  J.  Bonlt. — From  1'.  S.  Salberg  and  M.  Neumann. 
Improvements  in  or  relating  to  the  disinfection  of  house  or 
other  refuse  :t > i< I  apparatus  therefor.     May  16. 

C. — Disinfectants. 

1893. 

9359.  G.  Whalley.  A  new  eompound  or  mixture  for 
purifying  sewage  and  foul  water  or  liquid.     May  2. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 
8766.  J.   P.   Cornett.     Improvements   in   or    relating  to 
the  manufacture  of  paper.     May  3. 

Complete  Specification  Accepted. 

1893. 

13.175.  G.Sinclair.     Improvements  iu  or  connected  with 

hoilers  for  boiling  or  chemically  treating  and   for  washing 

esparto  grass  ami   other    grasses,    straw,  wood,    rags,  and 

ether  fibrous  materials  for  paper-making.     May  9. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Complete  Specifications  Accepted. 
1893. 

16,3S9.  B.  Willcox. — Fnua  C.  F.  Boehringer  and  Soehne. 
Process  for  obtaining  an  irou  albumen  derivative  from 
animal  organs.     May  9. 

1894. 

4018.  W.  Mallmann.  An  improved  manufacture  of 
artificial  musk.     April  25. 

C190.  F.  Krafft  and  A.  Poos.  Manufacture  of  esters. 
phenol,  and  other  ethers  by  means  of  aromatic  sulphonic 
acids.     May  16. 


Complete  Specifications  Accepted. 
1893. 

8956.  C  E.  Pettitt.  Improvements  in  the  manufacture 
nsitive  plates  and  films  for  photographic  purposes. 
May  2. 

10,685.  \V.  Jones  and  H.  Jones.  Improvements  in  or 
connected  with  the  production  of  photographs  on  slate. 
May  2. 

11,796.  F.Steinberg.  An  improvement  in  photography. 
April  25. 

11,872.  C.  D.  Abel.— From  The  Actieu  Gesellschaft  fur 
Anilin  Fabrikation.  Improvements  in  photographic  deve- 
lopers.    April  25. 

20,342.  F.  J.  M.  Gerland,  \Y.  C.  Hespe,  and  M.  Levy. 
Improvements  iu  half-tone  negatives  for  photo-mechanical 
processes.     April  25. 

21,379.  A.  G.  Ad. orison.  Improvements  in  the  applica- 
tion of  electric  light  for  photographic  purposes  and 
apparatus  therefor.     May  2. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

7973.  .1.  M.  Gillie-,  B.  M.  Inglis,  E.  E.  F.  d'Albi,  and 
\V.  C.  Nixon.  Improvements  in  colour  photography. 
April  23. 

sole.  B.  J.  Edwards.  Improvements  in  the  manufacture 
of  photographic  films  and  plates,  and  in  apparatus  for  use 
therein.     April  23. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

7!I44.  L.  de  Stein  and  J.  Joscht.  Improvements  iu  the 
manufacture  of  matches  and  of  rubbing  surfaces  therefor. 
April  21. 

3805.  G.  \Y.  Thomas.  Improvements  in  matches,  fusees, 
and  the  like.     May  3. 

9017.  H.  J.  P.  Sprengel.  Improvements  in  the  prepara- 
tion of  explosive  cumpounds.     May  7. 

9149.  T.  Tallyn.  Railway  detonating  signal  and  appa- 
ratus.    May  9. 

Complete  Specifications  Accepted. 

1893. 

'.MlsS.  .T.  McXah  and  J.  Dickson.  Improvements  in  gun- 
powder cartridges  for  mining  and  blasting,  and  the  apparatus 
employed  therein.     May  16. 

1894. 

1846.  G.  E.  Cassel  and  D.  Kempe.  An  improved  process 
of  preparing  pine  or  analogous  wood  for  the  manufacture  of 
matches.     Slay  9. 

4626.  A.  Maurette.     An  explosive  composition.     May  2. 

5939.  H.  Priester.  An  improved  compound  for  use  in 
the  manufacture  of  matches.     April  25. 


PATENT   UNCLASSIFIABLE. 

Complete  Specification  Accepted. 

1893. 

10,979.  F.  M.  Grumbacher.  Improvements  in  and  re- 
lating to  the  treatment  of  vegetable  substances  and  the  like 
for  preserving  and  vulcanising  the  same  and  for  obtaining 
products  of  distillation  therefrom.     April  25. 
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V.  H.  Veley,  M.A.    Gen. Chen; 


Jas.Walker.D^c.,1 


Ph.D.    ...   r:.'.'j  Ge»-C"e» 

C  Otto  Weber, Ph.D.  IV. XII  I. 

J.  G.  Wells XVII., XX. 

A.  Wingham X. 

0.  R.  Alder  Wright,!  VII. .X.. 
D.Sc,  F.R.S i  XI.,  XI I 


NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of  the  By  - 
Laws,  notice  is  hereby  given  that  those  Members  of  Council 
whose  names  are  placed  in  italics  in  the  annexed  iist,  will 
retire  from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  T.  E.  Thorpe,    F.R.S  a    nominated  to    tin- 

office  of  President  :  and   Mr.  E.    I  fold    has    beer* 

nominated  Vice-President  under  Rule  11. 

Mr.   John  Calderwood,   Dr.  C.   Dreyfns,  Dr.   A.    Dm 
F.R.S.,     and    Prof.    W.    A.    Tilden.    F.R.S.,   luce    b 
nominated   Vice-Presidents  under   Role  8  ;  and  Mr.    Wm_ 
Thorp  has  been  nominated  an  Ordinary  Member  of  ( lonneil 
under  P.ule  1 7.  in  the  place  of  Dr.  C.  Drej  fas,  nominated  :». 
Vice-President. 
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Mr.    C.   A.    Fawsitt   has   been    nominated   an    Ordinary 
Member  ol  i  juncil  under  Rule  2-4,  ami  the  Treasurer  and 
irj   I  11     I    en    nominated   for  re-election    to 
their  n  ffices. 

Mr.  David  Howard,  Mr.  George  N.  Stoker,  and  Mr.  Frank 
Wilson  have  been  nominated  under  Bute  18,  and  Prof.  A.  K. 
Huntington  li:i^  been  nominated  under  Rule  19,  to  fill  four 
vacancies  among  the  Ordinary  Members  of  Council. 

A  [inJlol  Lisl  and  Member's  Ticket  are  enclosed  heri- 
vilh. 


Annual  General  Meeting. 

The    Vnnual  General  Meeting  will  be  held  in   Edinburgh 
on  the  ISth,  I9ih,  and  20th    July  next.     The  following  is 
psis  oi  the  airangenients : — 

Programme. 
Wednesday,  July  18th. 
9.30  a.m.     Coi  m  il  Meeting — Queen  Street  Hall. 

A.  loo  a. m      Genebal  Meeting — Queen  Street  Hall. 

Business  : 

Reports  of  Council  and  Treasurer. 

2.  Election  of  Office-bearers. 

3.  Preside  atial  Address. 

4.  Miscellaneous  Business. 

5.  Place  of  next  Annual  Meeting. 

12.0  s,.i>\.     Alternative  Excursions. 

B.  Coaches    will    start    from    the    Waterloo    Hotel    for 

Tiosslyu  <  lia]^d,  thence  via  Hawthprndcn  to  Dalkeith 
Palace.      By  the   kind  permission  of  His  Grace  the 
Duke   of  Buccleuch,   Dalkeith   Palace  and  Grounds 
will  be  open  for  the  Society's  inspection. 
(Ticket,  2s.) 

C.  Train  from  Waverley  Station  for  Penicuick,  where  the 

following  paper  mills  will  be  visited : — 

Messrs.  Alex.  Cowan  and  Sons,  Lim.,  Valleyfield  — 

llaa  and  Esparto. 
Messrs.  James  Brown  and  Co.,  Eskmills — Esparto 
and  Remedial  Measures. 
(  Ticket,  Is.  6rf.) 

D.  Walks     in    Old    Edinburgh. — Bailie    Dunlop    and 

Messrs.  Davidson  and  Boss  have  kindly  consented  to 
conduct  small  parties  of  Members  to  places  of  archi- 
tectural and  antiquarian  interest  in  Edinburgh. 
Proposed  excursions  will  be  posted  from  time  to 
time  in  the  offices  at  headquarters. 

E.  4.3l  Gardi      Partt,  by  invitation  of  Sir  James 

A.  Hi  SSELL,  Kt.,  the  Honourable  the  Lord  Provost 
cf  Ed  uburgb,  at    his   residence,  Woodville,   Canaan 

<z ,  B.30p.rr.  Beception  and  Conversazione,  by  invitation 
of  the  II  not  il  e  the  Lord  Provost,  Magistrates, 
and  Com  Qbtrrgh,  in  the  Museum  of  Science 

and  An. 

July  l'.','/i. 

Excui  ■   following  groups  of  wotks   have  been 

arranged  i  — 

Vote.— As  ila  tin.,  available  for  the  inspection  of  these 
works  a.m.  till  1  p.m.,  it  will  not  be 

possible  for  any  pain  to  visit  more  than  one  group  from 
1 1    I  '  M.      (  Ticket-  ;   mp,  Is.  i 

G.  Fioor  Cloth  and  Linoleum  Manufacture. — Messrs.  John 
Barry,  Ostiere,  and  Co.,  Lim.,  Kirkcaldy. 

H.     Printing,     Colour     Printing,     and      Bookbinding. — 
Kelson   and  Sons,  Parkside  Works. 
Edinburgh. 

ufacture. —  Messrs.  Bertrams,  Limited, 
St.  (Catherine's  Works,  Sciennes,  Edinburgh. 
Hi.  wing. —  Messrs.   James   and  Thomas  Dfher,  Park 
Brewery,  St.  Loot  at  i's  Hill,  Edinburgh. 


|,      Brewing.— Messrs.  Win.  M'Ewan   ?.iid   Co.,   Limited, 
Fountain  Bridge,  Edinburgh. 
Distilling. — The  North  British  Distillery  Co.,  Limited, 
i  loi'gie  l'.oad.  Edinburgh. 

J,  Collieries,  Brick  and  Fireclay  Manufacture. — The 
Lothian  Coal  Co.,  Lim.,  Rosewcll. 

K,  Paraffin  Oil  and  Shale  Distillation. — The  Broxburn 
I  > i  1  Co.,  Lim.,  Broxburn. 

L.     Flint  Glass   Manufacture.  —  Messrs.  John   Ford   and 
Co.,  Ilolyrood  Glass  Works,  Edinburgh. 
Brewing. — Messrs.  William   Younger   and   Co.,    Lim., 

Abbey  Brewery.  Edinburgh. 
Gas    Manufacture. — Edinburgh    Gas    Works,   Canon- 
gate,  Edinburgh. 

|\/lt  Ornamental  Glass  Manufacture.  —  Mr.  A.  D.  Jen- 
kinson,  Abbeyhill,  Edinburgh.  ' 

Disposal   of   Refuse. — Edinburgh    Refuse    Destructor, 

Powderhall,  Edinburgh. 
Shipbuilding. — Messrs.  Ramage  and  Ferguson,   Lim., 

Leith. 
Docks.  —  Leith    Docks.        Peter  Whyte,  Esq.,   C.E  , 
Superintendent. 

N,  1.0  p.m  A  steamer  will  leave  the  West  Pier,  Leith, 
fo"  the  Forth  Bridge,  sailing  thence  to  Granton, 
where,  by  invitation  of  Messrs.  A.  B.  Fleming  and 
'  - .  a  Garden  Party  will  be  held  at  Royston.  The 
Society  will  have  an  opportunity  of  inspecting  the 
manufacture  of  Lamp  Black,  Printing  Inks,  and 
Solidified  Oils,  at  Caroline  Park.  The  Marine 
Siation  will  be  open  for  inspection.  The  Member- 
will  return  to  Edinburgh  bv  special  train  at  (J  p.m. 
(Ticket,  2s.  6d.) 

O,  7.30  p.m.  The  Annual  Dinner  will  take  place  at  the 
Waterloo  Hotel,  Edinburgh.  Ticket  (including  light 
wines),  lis.  (il/. 

Friday,  July  20th. 

Excursions  will  leave  the  Waverley  Station  for — 

P,  Aberdeen,  crossing  the  Forth  and  Tay  Bridges. 
(Ticket,  10s.) 

Q,  Perth  anil  St.  Andrews.  The  Members  will  be  con- 
veyed, via  the  Forth  Bridge,  to  St.  Andrews,  thence, 
vi&  the  Tay  Bridge,  to  Dundee  and  by  Steamer  to 
Perth;  returning  from  Pei th  by  rail.     (Ticket,  10s.) 

R,     9.0  p.m. — Smoking  Concert  in  the  Waterloo  Hotel. 

The  Headquarters  of  the  Society  during  the  Meeting  will 
be  in  the  Waterloo  Hotel,  where  an  Inquiry  and  Information 
Bureau  will  be  open  on  the  17th.  18th.  19th,  and  20th  of 
July,  for  the  issue  of  tickets  and  full  particulars  relating  to 
thr  various  items  upon  the  programme.  Payment  for 
excursion  tickets.  &c.,  will  only  lie  received  at  the  Treasurer's 
Office,  Waterloo  Hotel.  Ladies  will  be  able  to  take  part  in 
nearly  all  the  above  excursions  and  parties. 


Bankers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country ; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
I  December  number  of  the  Journal,  which  should  then  be  sent 
t.i  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works.  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 
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jiven,  foi  ihe  information  ■•!  members  and 
advertisers,  lhai  the  adveitiscmcnt  colotuns  of  this  Jooroal 

hare  been  contracted  for  by  Messrs.  Eybe  and  Spornsw i, 

.  n '.  printers  anil   pul  whom  all  commu- 

g  them  shu  ild  i  i 


CHANGES  OF  ADDRESS. 


LIST  OF  MEMBERS  ELECTED  22nd  JUNE  1894. 


27   A  pha  Road,  Wesl  Ferrj 
ill,  K. 

.t.,    1 10,  Cannon    Street,   London,   B  I 

Brot  burton,    E.   A..    I  o    Ilklej  ;  (    ncrcial    Buildings, 

Brnnncr,  Henry   Bertram,  Winningtoo  Old  Hall,  North- 
hemist  and  electrician. 

>    ilumbus  Distilling  Co.,  Greenpoint 
Avenue,  Brooklyn,  N.Y.,  U.S.A.,  distiller, 
Fnltoo,  Robt.,  jun..  Nobel's  Works,  Stevenston,  Ayrshire, 
aist. 

I.  77,  John  Street,  New    York  (    ty,  I  .S.A., 
aniline  dye  importer. 

Henderson,    Norman    M.,    Broxburn    Lodge,   Broxburn, 
N  I; .  oil  norks  manager. 

Hen-haw.  Sam,  Staffordshire  Chemical  Co.,  Lim  ,  Tun- 
itall,  Stoke-on-Trent,  manager. 

Hopkins,   Erastus,    l/o    Providence;    12.    Linden   Street, 
Worcester,  Mass,  U.S.A. 

Horrocks,    \V.    A.    l,'o    Salford;  .".    Hgerton    Avenue, 
L'rmston,  ue.ir  Manchester. 

Howden,  Win..  5,    Lockharton  Terrace,   Slateford,  X.B., 

igent. 
Hurry,  K.  II..  c  o  Atlas  Cement   Co.,  143,  Liberty  Street, 
New  York.  U.S.A..  engineer. 

Ibison,   Geo.,  t',,   Clarence    Road,  Croydcn,  paint    work? 

w'm.,  28,  Royal   Exchange  Square,  Glasgow, 
Director — Broxburn  oil  Co. 

>iw.   Emil  ]•'. .,  159,  Front  Street,  New  York  City, 

mist. 
•lane.  \V.  D.,  c  o  Canada  Paper  Co.,  Craig  - 
Monti  '■■  i,  paper  manufacturer. 

Her!.,  li..  ^hepton  Mallet.  Somerset,  brewer. 

John,  Croft  Head,  Littleboro',  near  Manchester, 

-     Clenunts.  Snaresbrook.  Essex,  chemical 
manufacturer. 

n,  Frank,  c  o  Elliott's   Metal   Co.,  Lim.,  Selly  Oak, 
Birmingham,  metallurgical  chemist 

Ray,  W'm.,  1  o  Manchester  ;  l'3.  R  kilway  Road,  Urmstorj, 

Richardson,  Jas  -  |uare,  London,  X., 

electro-chemical  engineer. 

nson,  Jno  .  1  o  Widnes;  S.Stauley  Villas.  Green  way 
Road,  Runcorn. 

Bobson,  Jas..  :  Street,  Glasgow,  chemist. 

i'  de,  28,  Victoria  Street,  Westminster,  S.W., 

chemical  engineer. 

th  Street  ;  _"o4,  George  - 

Av  •    1'  •  Manchester  Alum  Works,  Manchester, 

chemical  assistant. 

Whitehead.  Wui.  T.,  M  igog,  Prov.  I  'utario.  Canada. 


Allen.  R.  I..  l,i  Uoseleigh ;  Heaton  House,  Heaton 
<  lhapcl,  Stockport, 

Anuandn]  -.  i  .  J,  R.,  l/o  Peckham  i  The  Hrinry,  Shotlej 
Bridge,  co.  Durham. 

Batterfield,  J  C.,  l/o  Westminster;  Mmaraz  del  Pan, 
Zamora,  Spain. 

Fletcher,    R.   .Tuques,    l/o   Bromley  ;   149,    K     ■    S 
Melbourne,  \  ictoria. 

Goodwin,  C.  C,  l/o  Old  Trafford;  The  White  House, 
St.  John's  Road,  Bowdon,  Cheshire. 

Hetheriugtou,  Dr.  A.  E.,  I  o  Sandowm  Lane;  24,  < 
Road,  Wavertree,  Liverpool. 

Johnson.   E,   E.,  l/o   Manchester;  Warren   Hill  II 
Loughton,  Essex. 

Langriek,  T.  E.  ;  l/o  Cambridge  Avenue:  2,  Bonnington 
Terrace,  Edinburgh. 

r,  J.  D.;  Journals  to  Thonitiui  Hongh,  Cheshire- 
Lewis,  A.  E.,  1  o  94;  B6,  Tritonville  Road,  Sand} 

Dublin. 

Mansbridgc,  W..  lo  St.   Louis;  21,  Rosenau  Crescent, 

Hatters,  a    S.W. 

M.i_\.  r,  Dr.  Nelson  B.,  l/o  North  7tli  Street  :  4o7.  North 
3rd  Sn\et,  Philadelphia,  Pa.,  US.  \. 

Mining,  K.    K.,   1  o  Superior  Street;   4  10,  Huron 
Chicago,  11!.,  I'.S.A. 

Mon.l,  Robt.,  1  o  London  :   Winnington  Hall,  Nonhwicb. 

Phipson,  Dr.  T.  L.,  l/o  Hotham  Villas  :  83,  Erpingham 
Koad.  Putney  Common,  S.W. 

Potncroy,  Dr.  Chas.  T.,1  o  Penning        :  190, Mount 

Pleasant  Avenue,  Newark,  N.J.,  U.S.A. 

Quinn,  J.  Cardwell,  lo  Forest  Gate;  c'o  Lancashin 
Rubber  I  O.,  Globe  Works,  Pendleton,  Manchester. 

Spaekman,  C,  lo  Loughboro';  Rosehaugb,  Clitheroe, 
Lancashire. 

Thorpe,  Professor  T.  E. ;  Government  Laboratory, 
Somerset  House,  W.C. ;  and  (Journal-)  ill,  Ladbroke 
Grove,  Notting  Hill,  W. 

Uhlig,  E.  C;  Journals  to  P.O.  Bos  46,  Millville, 
Cumberland  Co.,  N.J  .  I    S.A. 

Wander,  l'r.  A.,  1  o  Copenhagen;  Chemical  Laboratory, 
Berne,  Switzerland. 

SVatson,  (has.  S  ,l/o  9  ;  34,  Prince's  Street.  Pollokshields, 

Glasgow. 

Watson,  Eric  E.,  1  o  Aachen  ;  02,  Park  Road  South, 
Birkenhead. 

Weir.  Surgeon-Major  P.  A.,  1  o  Nepal  ;  i^uetta,  1!  loo- 
chistan,  Iudia. 


CHANGES    OF   ADDRESS   REQUIRED. 


Seott.  Chas.  K..  I  o  Caixa,  Pernamlmco.  Brazil. 
Wellington.  Stephen  N.,  1  o  The  Gas  Work-.  Norwich. 
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STATEMENT  OF  REVENUE  AND  EXP]  NDITURE  FOE  THE  YEAR  1893. 


109  19 

3,083    6 

83  15 


l;l  \  I 

annual  Subs  ■•  -  '  ■■■     - 

I  subscription  received  in  1891  ... 

«  subscriptions  received  in  1892    . 

2,467  subscriptions  received  in  1893  . . 

19  subscriptions  received  in  1891  .. 

Sundry  balanc  a  [short  paid  in 

1892) 

'.  is.) 

2.575 

7  Life  Composition  Fees <''0l.)      100    0    0 

U.  ,-'.M 
;  ..ii  Metropolitan  Consolidated  Stock 



Interest  on  North  British  Railway  sio'k 

Journal:—  £    *■  d. 

Advertisements (ss6    o    o) 

Sales (»/<    1    3) 

.    1    3) 


£    s.  d.       £    s.  d. 


&218  15 


19  IS  10 


130  10 
31  13 


500    0    0 
309  19     1 


U.lSll.  is.  id.)   £1.270  13     1 


EXPENDITURE. 

£       8.  d.      £    s.  d.- 
Journal  Eipenses.— 
i      s.   d. 

Publishing 1,507    6    2 

6  ii)  Insurance  of  Stock 2  10    0 

(t.aool.  its.  nl.) 

Editorial  :— 
(soo   ci    o)  Editor's  Salary..     500    0    0 
j,    «    7)  „       Eipenses      87    1     I 

(36913    51  Abstractors -loo    7    8 

(too    0    0)  Portion  of  Secre- 
tary's Salary..  .    100    0    0 
(si    0    o)  Indexing  Journal      57    o    o 

6  It)   Patent  Lists 7<l  17      1 

ito  is    6)  Foreign  Journals        8    s    o 
(.*    .(    i)  Sundry  Journals.       014    0 
ll.14il.7s.6d.) 1.1S0    8    4 

i.'/jif.  ■".  ml.) 2,690    4    ff 

Sundries— Printing (40  17    6)  30  17    fn 

Sectional  Expenses (lis    7    «)  235    8    8- 

Secretary's  Salary  (Balance  not  included 

in.  Editorial  Eipenses) (300    00)  300    0    0- 

Expenses  in  connection  with  Annual  Mr  1 

ing  (us  17    6)  150    0    0. 

Ron.  Treasurer's  Assistant (si    0    0)  52    0    II 

culie  Expenses (101  io    1)  12112    1 

Library (*    010)  14    s  1» 

mery (44    *    0)  14  15    7 

Auditors' Fee (to  10    0)  10  10    " 

Soh'citor's  charges (-Vi7)  2    3    6- 

Bank  Charges ('  «    *)  2    6   T 

treasurer's  Petty  Cash (/«    s    4)  15  12    4 

Secretary 's  Petty  Cash (4  J    s  to)  49    3    3 

Balance  of  Revenue  over  Expendi- 
ture  (180*)  (soon    4)  57117    9 

£4,270  15    t 


THE  TREASURER— IN  ACCOUNT  WITH  THE  SOCIETY  OE  CHEMICAL  INDUSTRY  FOR  THE 
Dr.  YEAR  1893.  Cr. 


£    s.  d. 


To  Cash  on  Deposit  (1st  January  1893) 1,000    0 


£   s.  a. 


Balance  at  Bank  (1st  January  1893) . 

Balance  in  Treasurer's  hands  (1st  Janu- 
ary 1893)  

Balance  in  Secretary's  hands  (1st  Janu- 
ary 1893)  

Annual  Subscriptions : — 

1  subscription  for  the  year  lS'.'l . 
31  subscriptions  for  the  3 
(s,44;  ■  riptions  for  the  year  1893 

1  less  9*.  short  paid  l 

02  sub-dipt s  for  the  year  1894 

less  3d.  sin  .it  paid) 

1  subscription  for  the  year  ls;*5. . 


197  13 


I    5 
38  IS 

—  1,203  18 

0 
0 

1,083    C 

0 

77    9 
1     5 

9 
0 

Sundry  ex  ;ess  payments 

Sundry   amounts    received  on 
account  of  Subscriptions  for 

liv.».  1893,  lvi.and  ls'.c... 
•  ;l.  tot.  id.) 


7  Life  Composition  Fees (Ool.) 

Interest  on  D  I  (18I.  vs.  7<1  I        19  10  10 

Interest  on  1,4761.  9<   id.  Metropolitan 

3     p  r     cent.     Consolidated       Stock 

130  10     I 

Interest  on  8131.  10*.  North  British  Kail- 

way  •  1    asolidated  Li< 

Journal  :— 

rtisements 

! (tool.  tg».  yd.  i 


31  13 

8 

501    0 
2! :,  10 

n 

9 

105    0    0 


1S2     0  10 


(r,*iol.  is.  id.)     £5,490     1    3 


By  Journal  Expenses : —  £    s.  d.       £    s.  ./- 

£     s.    </. 

i,4es  io    s    Publishing 1,407  19    8 

1.116    s    r,    Editorial 1,170    7    0 

Insurance  of  Stock 2  10    0 

U.SS7  IS  10)  2.580  16     S 

(40  13    1)  Sundries.  Printing,  Ac 37  18   tJ. 

Sectional  Expenses:— 

Glasgow  Section 40    0    0 

Liverpool  Section  34  10    " 

London  Section  07    9    9 

Manchester  Section 51    2    0 

Newcastle  Section 17  14    9 

Yorkshire  Section 22  12    2 

(e/s    r    t)  ■     233    s    - 

(300    0    0)  Secretary's  Salary  (balance  not  included 

in  Journal  Editorial  Expenses) 300    0   0 

(si    o    0)  Hon.  Treasurer's  Assistant  (for  work  in 

1892) 52     0    0 

U.I  17     g)   Stationery    18    8    3 

(its  17    6)  Expenses    in    connection    with   Annual 

Meeting 150    0   0 

(10910    1)  Office  Expenses 12112    1 

(?    0  10)  Library 12    5    5 

(toio    0)  Auditors' Fee  1010    0 

(01s    a)  Solicitors'  Charges   2    :i    ■; 

(til    1)  Bank  Charges 2    6   7 

Purchase  of  S13/.  10».  North  Hritish  Rail- 
ivay  Co.  4 per  cent.  Consolidated  Lien 

(soo    0    0)<     Stock 1,060    0    0 

I  Purchase  of  460(.  Midland   Railway  Co. 

L    4  per  cent.  Preference  Stock  cm    3    i 

(16    3     ;    Treasurer's  Petty  Cash 15  12    4 

Secretary's  Petty  Cash 49    3    3 

13    3)  Balance  at  Bank  (30th  Decem- 
ber 1893) 229  18    3 

(1    0    o)  Balance  111  Treasurer's  hands 

(30th  December  18931 14  17    0 

(i  16    0)  Balance  in  Secretary's    hands 

(30th  December  1893) 10" 


—     '245  15  10 
£  5,496    4    3 


•  Ii.  addition  to  this  there  are  the  following  Investments :  -Metropolitan  3  percent  Consolidated  Stock. 4.-176?. 9s.  2<7. ;  North  British 
Bail  way  O  mpany,4  percent.  Cons  :  1        Stock,  813/.  IP*. ;   Midland  Railway  Company,  1  per  cent.  Preference  Stock,  mil. 

P.S.  -The  figures  in  italics  show  the  corresponding  amounts  paid  or  received  during  1892. 
We  have  compared  the  above  Statement  with  the  Receipts,  Books,  Counterfoils,  Vouchers,  and  Hooks  of  the  Society,  am? 
certifi   it  to  We  have  also  verified  the  amount   of  the   Metropolitan  Stock,  4,476/.  9s.  2d.,  by  reference  to  the 

Books  of  the  Bank  of  England,  and  inspected  the  Certificates  for  the  North  British  and  Midland  Railway  Stocks. 
23,  St.  Swithin's  Lane,  London,  E.C.,  (Signed)         THEOBALD  BROS.,  MIALL  &  Co., 

21st  February  1804  Chartered  Accountant*. 
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II11-.  MANUFACTURE  OF  SMOKELESS  POWDER. 

Bl     •—    VI;    i.l    IIMINN.     v— ,..        M.     HM.    ,   .|     ,     I. I.e. 

I'nr.  general  interest  created  by  the  appearance  of  the  so- 

alled  •  i  iwder  for  military  use,  ami  their  niloption 

army   In    the   world,  together   with   the 

in  which  the  cii  ilian   publ 

!  to  the  nature  and  production  of  these 

ide  me  think  that  a  brief  summary  of  tl 

striking  peculiarities   of  this   rapidly   increasing   industry 

"•ill    I  rest. 

■'i  "ill  bo  aware  that  in   1888,  the   world  was 

utled  by  the  appearance  of  newspaper  reports  about 

:>  new  and  smokeless  powder  invented  by  a  chemist  •  >t'  the 

■     .  rnment,    and   that    very    soon    after  this  the 

n  Army  had   a  similar  one.      It  has  slnee  been  state, 1 

(hat  the  first  experiments  xion  with  the  (lis 

:.  rs  were  made  in    1884,  by  Mr.  Yieille 

ell-known  chemist  of  the  French  Government  Gun- 

rics.     What  this  powder  at   that    stage  was    is 

not  quite  char,  but  it  is  not  improbable  thai  it  cons  rti  d  of 

ire  of  collodion  cotton  ami  picric  acid,  similar  to  the 

ha-is  for  the  much  talked    of  mi  i  his  com- 

i,  however,  seems  to  have   been   abandoned  after  a 

eriod,  and  that  kiuu  of  smokeless  powder  which  is 

ry  largely   used  in  other    countries  as  well  as  in 

France,  to'bave  been,  adopt) 

In  1889,  Alfred  Nobel  took  out  a  patent  for  the  manu- 
facture of "  Iinllistite,"  which  is  an  ingenious  modification 
of  his  blasting  gelatine.  This,  and  the  above-mentioned 
French  powder  are  the  !«•«  types  upon  which  most  of 
modern  sro  re  based. 

The  first  approach  t.,  a  powder  giving  uo  smi 
bnstion,  and  which  at  the  same  time,  was  not  comp 

>ual  saltpetre,  sulphur,  and  charcoal  mixture,  was. 
apart  from  the  gnncotton  used  over  30  years  ago,  the 
Schultze  pov  In.  which  has  been  us;d  as  a  sportin*  powder 
in  this  ,,i  ire   til 

b)  the  ir  atment  of  wn  id 


« iih  i  mixed  « ith  saltpetre  oi  n  limilai  ■ 

Although  this  | 

for  sportiii  purpoa  -,  il  has  faili  \  ■  ticablc  tol 
milita:  j  e  it  can  bardlj  be  such  a  uuifon aterial 

as  is  rei| ,1  for  this  pur| '. 

-V    ch   near.r  approach    tn    the    lorn    -n 

powders,  and,  in  fact,  in  some  way  ind  them,  »a- 

the    i  d    bj    Mr    Walter  I'.  Kcid,  and 

pati  ntod  i:    id  ami  Johnson.     I 

speaking,  Iteid  foi d   grains  of  nitr dlulose   by  putting 

powdered  nitrocotton  into  a  barrel,  sprinkling  it  over  with 
water  and  revolving  Ihe  barrel,  whereby,  through  agglo- 
meration, grains  of  various  si/es  were  formed.  Tli.  -.  wi  re 
lined  and  then  moistened  with  ether-alcohol,  which  had  the 
effect  of  gelatinizing  the  surface  of  the  grains.     A   small 

ndditii E    anrinc    gave    the    powdi  i    an  ilour. 

After  being  again  dried,  the  grains  were  then   pnt   thro 
a  sieve    i  i  ate  lb  in,  since    thej    adhered 

slightbj  to  each  othi  r  through  Ihe  gelatinizing  pro 

In  a   similni    wnj   Max.  i I  ■  .  sti  r  t  il  gun- 

cotton  powder  bj    cutting  mpresse  I   loiii- 

cotton,  and  dipping  them  into  a  solution  of  acetic  ether 
which  coated  ihcm  externAlly  with  a  thin  skin  of  collodion. 
This  was  onlj  used  for  filling  shells.  Later  on  Messrs. 
.In. Is, .n  and  Borland  made  a  smokeless  powder  called  the 
.1.1!.  powder,  by  a  process  similar  to  the  E.C.  powder 
process,  the  i  nlj  difference  being  that  the  gnncotton  grains 
were  treated  with  a  solution  of  camphor  in  benzoline, 
which    on    being   evaporated,    lefl    son  i    behind. 

'Jliis  powder  did  not  remain  long  in  the  market. 

It  is  a  pity  that   Mr.  Reid  stepped  al  tins  stage  of  the 
manufacture,  because  he  was  verj  mar  making    that   ,  ' 
ofsmol  >, his  which  are  now  known  as    pure    run 

cotton  powders:  but  in  extenuation  it  may  be  said   th  it 
that  time,  the  want  of  such  a  powder  bad   not  been  clearly 
expressed,  since  there  was  then  neither  tit!.  • -utile 

in  existence  which  would  have  been  suitable  for  the  use  ..f 
powders  whose  pressures  and  velocities  are  s  i  much  higher 
than  those  of  the  ordinary  black  powder. 

It  is  due  to   the  success  of  the  long  continued  experi- 
ments of  two  Sui-s  experts.  Major   Rubin  and   Profi 
ffebler,  who  have  advocated  for  mure  than    10  years  the 
adoption  ■  '!  the  small  calibre  rifle, that  p  iwder  manufacturers 
have  been  forced  to  find  p  iwders  suitable   for  the  u 
such  wespons. 

I  remember  verj    well  how    in   the    beginning  ol 
Profess, a-    11,  l,!,r  showed    me  an   experimental   can; 
madi  for  his  sinal  He,  and  asked  me  whether 

a  pellet  of  com]  mention    which 

i  be  loaded  into  such  a  cartridge  case,  and  which 
would  be  lik  ly  to  givi  to  his  long  cylindrical  projectile  the 
required  velocity.  I  then  pointed  out  to  him  that  such  a 
charge  would  be  impossible  on  account  of  the  sudden  com- 
bustion and  the  very  high  pressure  it  would  develop,  and  I 
oil.  red  io  make  liim  a  small  piece  of  blasting  gelatine  which 
would  burn  more  in  layers,  and,  therefore,  probably  suit 
bis  pi  i .     1  he  i  i  _-  blasting 

gelatine  in  a  rifle  was  so  much  against  all  recognised  id 
that  the  matter  was  not   further  proceeded   with  ;  but   after 
all,  thai  ratln-r  hazardous  suggestion   of  mine  has    I 
out  to  be   an  idea  in   the   ri^ht  direction,  although  I  had  uo 
further  part  in  its  development. 

Modern  suiokeles-  powders  can  be  divided  into  three  classes. 
First  tlio-e  in  which  only  guncotton  is  used,  whether  it 
be  the  so-called  insoluble  or  the  so-called  soluble  variety. 
Secondly,  those  in  which  nitroglycerin  is  used  in  connection 
with  soluble  or  insoluble  nitrocellulose.  Thirdly,  tl 
which  contain  nitrocellulose  in  connection  with  a  nitro- 
derivative  of  some  aromatic  hydrocarbon. 

There   have    also    been   devised    some    other    smokeless 
powders  containing  nitrocellulose  in  connection  with  ox  >_ 
carriers  and  also  some  which  consist  of  merely  mechanical 
mixtures  of  oxygen  carriers  and  liters,  but 

none  of  them  have  yet  found  favour  for  service  use. 

I    will    just    briefly    indicate   th  sition    of    tl. 

smokeless  powders  which  have   hitherto    been    devised.     In 

the  tii-,  place  come  the  pure  nitrocellulose  powders,  where 

i  mply  dissolved  in    -on  id 

then  made   into    flukes    or  gi        •        -     ,-h    powders    are  !hc 
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French   B.   powders,  the  German    smokeless  powder,  the 

Wetti  rrii.  the  Walsrode,  von  Fbrster's,  and  various  others. 
The  French  Government,  von  Fdrster,  and  a  few  others  arc 
using  a  mixture  of  ether  and  alcohol  as  a  solvent  ;  the 
German  factories,  aceton.  The  nitrocellulose  used  is  as  a 
rule  guncotton.  although  in  some  eases,  wood  nitrocellulose 
h  is  been  tried. 

With  the  pure  nitrocellulose  powders  can  be  classed  the 
K.C.  and  the  J.li.  powders.  The  E.G.  powder,  now  sold  as 
2,  contains  some  camphor  and  i<  soaked  throughout 
in  ether-alcohol,  whereby  a  harder  grain  results.  To  the 
•  l  i  lass  belong  powders  nu.de  of  nitroglycerin  and 
nitrocellulose.  There  is  first  of  all  the  Billistite  of 
.Mr.  Alfred  Nobel,  consisting  of  equal  parts  of  nitro- 
glycerin and  collodion  cotton,  with  an  addition  of 
i  to  '-  per  cent,  of  aniline  or  diphenylamine.  This 
Ballistrre  has  with  some  modifications,  been  adopted  in  Italy, 
Austria,  and  for  some  guns  in  Germany.  In  Italy  when 
made  into  cords,  it  is  called  Fili'.e.  To  the  same  class 
belongs  the  Cordite,  adopted  by  the  British  Government. 
This  consists  of  5S  parts  of  nitroglycerin,  37  parts  of  the 
highest  nitrated  guucotton,  and  5  parts  of  vaseline,  which 
ingredients  are  dissolved  in  192  parts  of  aceton. 

Curtis  and  Andre  made  a  powder  consisting  of  44  parts 
of  tri-nitrocellulose,  12  parts  of  dinitrocellulose,  and 
40  parts  of  nitroglycerin,  with  an  addition  of  solid  paraffin 
and  shellac  solution,  which  is  fornjed  into  grains  by  means 
of  a  mixture  of  etber-alcohol.  This  powder  is  sold  under 
the  name  of  Amberite. 

M.  E.  Leonard,  of  Manchester,  in  the  United  Stati  s, 
makes  a  powder  of  150  parts  of  nitroglycerine,  50  parts  of 
guncotton,  10  parts  of  lycopodium,  and  4  parts  of  powdered 
area  crystals  dissolved  in  aceton. 

To  the  third  case,  namely,  those  containing  nitrated 
aromatic  hydrocarbons,  belong  the  following  powders: — The 
Indurite  of  Professor  Charles  Munroe,  which  is  made  from 
insoluble  nitrocellulos  and  nitrobenzin.  The  Dupont 
powder  of  the  Dupont  Powder  Company  at  Wilmington, 
U.S. A.,  which  also  consists  of  nitrocellulose  and  nitrobenzin 
granulated  by  a  peculiar  process. 

There  are  also  a  large  nuiuber  of  powders  brought  out 
by  '.he  Smokeless  Powder  Company  of  Warwick,  under  the 
name  of  Rifieite,  S.S.,  S.P.,  S.K.,  S.V.,  and  S.B.  They  are 
n  t  patented  and  their  composition  is  kept  secret,  but  from 
information  received  from  \  arious  sources,  I  believe  that 
the  Rifleite  consists  of  soluble  wood  nitrocellulose  dissolved 
in  acetone  and  mixed  with  nitrobenzin  and  saltpetre,  and 
granulated  in  a  similar  manner  as  the  E.C.  powder. 

A  very  remarkable  powder  of  this  class  is  made  by 
Hi  rmann  Guttler  of  Eteichenstein,  in  Germany,  which  is 
made  by  dissolving  nitrated  wood  cellulose  in  molten  di- 
cilrotoluol. 

To  the  miscellaneous  class  of  smokeless  powders  belong 
really  only  two  powders  which  are  both  sold  by  the  French 
Government  for  sporting  purposes.  One  kind  is  called 
Poudre  Pyroxylee,  and  it  is  composed  as  follows: — ■ 

Soluble  guncotton  -  28  parts. 

Insoluble  guncotton  -  37  parts. 

Barum  nitrate      -  -  29  parts. 

Potassium  nitrate  -  C  parts. 

Ether  is  used  as  a  solvent  with  this  powder.  The  other 
more  recent  one  which  has  substituted  for  the  Poudre 
Pyroxylee.  is  the  so-called  J.  Powder.  This  is  dire  to  the 
Engineer  Brunean,  and  consists  of  ga  parts  of  gurrcottorr, 
and  i7  parts  of  ammonium  bichromate.  The  Nobel 
Company  of  Austria  also  proposed  to  make  a  smokeless 
powder  consisting  of  70  to  99  parts  of  nitro-starcb,  and 
30  to  1  part  of  dinitro-benzine,  but  it  does  not  appear  to 
have  been  adopted  yet. 

There  were  also  various  other  powders  proposed,  such  as 
that  of  Kaliwoda  von  Falkcnstein,  and  that  of  Kolf  and 
others,  but  these  propositions  have  apparently  been  made 
by  people  not  sufficiently  conversant  with  the  requirements 
of  a  good  service  powder  and  they  need  not  therefore  he 
considered  here. 

<  )ne  of  the  most  important  conditions  in  the  preparation 
of  smokeless  powder,  is  the  proper  selection  id'  prime 
materials.     I  do   not  intend  to  give  an  opinion  as  to  the 


relative  value  of  the  various  powders  and  consequently  of 
the  constituents.  Generally  nitrocellulose  has  been  selected 
as  a  chief  ingredient,  and  from  the  many  nitrocelluloses 
available,  the  nitrocotton,  or  guncotton,  has  been  most 
favoured.  There  are  besides  the  nitrocellulose,  many  nitro 
compounds  known,  which  possess  explosive  properties,  and 
give  off  no  fumes,  or  very  t'^w,  in  burning,  but  nitrocellulose 
seems  to  have  been  selected,  because  it  can  be  readily 
dissolved,  and  is  well  known,  a  solution  can  be  mixed  much 
more  easily  than  a  mechanical  compound,  and  also  because, 
after  the  solvent  is  evaporated,  the  nitrocellulose  remaining 
can  be  shaped  into  various  forms  by  easy  mechanical  means 
and  without  any  danger. 

The  wood  used  for  making  nitrated  wood  cellulose  was 
formerly,  like  the  Schultze  powder,  cut  up  into  thin  sqrtares. 
In  modern  smokeless  powders,  the  wood  pulp  from  the 
sulphite  cellulose,  or  soda  processes  of  cellulose  manufac- 
ture, such  as  is  supplied  for  paper  making  has  been  used. 
This  kind  of  cellulose  is  generally  supplied  from  the 
factories  in  thin  sheets,  which  are  not  very  porous,  have 
rather  a  glazed  surface,  and  would  have  to  be  again  reduced 
to  pulp  before  it  could  bo  nitrated.  A  more  convenient 
form,  and  at  the  same  time,  a  very  pure  kind  of  cellulose 
ha-  been  made  by  the  chemical  factory  of  Waldhof.  This 
cellulose  resembles  tissue  paper,  the  difference  being,  that 
it  is  of  looser  structure,  more  like  gauze,  very  porous  and 
can  be  easily  torn  into  small  pieces  by  hand,  so  that  it  car* 
be  used  direct  for  nitration.  The  wood  cellulose  has  not 
yet  been  adopted  by  many  factories  for  the  reason  that  it 
does  not  seent  to  give  such  a  tough  powder  as  guncotton. 

1  believe  that  it  is  unnecessary  nowadays  to  refer  at. 
length  to  the  well  known  differences  between  soluble  aud 
insoluble  guncotton.  Suffice  it  to  say  that  it  is  generally 
recognised  that  the  term  soluble  nitrocellulose  means  that 
kind  of  nitrocellulose  which  is  soluble  iu  ether-alcohol,  but 
that  it  is  not  always  of  the  same  composition,  since  the 
amount  of  nitrogen  corttained  in  the  soluble  nitrocellulose 
may  vary  up  to  1278  per  cent.,  aud  also  the  insoluble 
nitrocellulose  may  contain  from  1278  up  to  14T4  per  cent. 
of  nitrogen.  This  does  not  mean  that  the  soluble  nitro- 
cellulose contains  an  admixture  of  what  is  known  as  hexa-, 
or  insoluble,  nitrocellulose.  It  may  be  a  mixture  of  various 
kinds  of  soluble  nitrocellulose,  that  is  to  say,  of  intermediate 
stages  of  nitration  between  mono  and  penta-nitrocellulose, 
but  the  whole  of  it  must  be  soluble  in  ether-alcohol.  At 
the  same  time,  it  is  necessary  that  the  nitrocellulose  should 
comply  with  certain  requirements  laid  down  to  adapt  the 
powder  made  therefrom  for  the  special  purposes  it  is 
intended  for. 

Tints,  for  instance,  certain  powders  will  be  made  of  a. 
soluble  nitrocellulose  containing  less  nitrogen,  and  others 
from  sue!  containing  the  highest  possible  amount  of 
nitrogen  consistent  with  perfect  solubility.  As  regards 
those  powders,  where  only  the  highest  or  hexa-nitrocellulose 
enters  into  the  composition,  it  is  apparent  to  all  who  are 
acquainted  with  the  manufacture  of  nitrocellulose,  that  ir 
has  been  hitherto  impossible  to  obtain  nitrocellulose 
containing  14.14  per  cent,  of  nitrogen,  that  is  consisting 
entirely  of  hexa-nitrocellulose.  Generally  the  guncotton, 
which  is  lire  most  used  form  of  hexa-nitrocellulose,  contains 
about  12  per  cent,  soluble  nitrocotton,  but  guncotton 
containing  only  2  per  cent,  has  been  made  by  me  orr  a  large 
scale.  Itr  using  hexa-nitrocellulose,  one  has  therefore  to 
be  careful  to  regulate  the  amount  of  soluble  nitrocellulose, 
which  can  be  done  either  by  blending  or  by  using  special 
means  during  the  manufacture. 

It  was  for  sometime  known  and  recently  proved  by 
Messrs.  Nobel  and  Macnab,  that  by  treatment  at  a  tempera- 
ture much  below  the  freezing  point  of  mercury,  the  so 
called  insoluble  nitrocellulose  is  soluble  in  ether-alcohol, 
but  these  are  conditions  which  are  only  obtained  quite 
exceptionally.  It  has  also  been  found  by  Professor  Odling, 
that  by  making  special  mixtures  of  nitric  and  sulphuric 
acids,  it  is  quite  possible  to  make  two  kinds  of  guncotton, 
both  containing  about  the  same  amount  of  nitrogen,  yet  the 
one  is  soluble  and  the  other  insoluble  in  ether-alcohol. 
This  has  no  other  bearing  upon  the  practical  manufacture, 
than  that  of  showing  the  manufacturer  how  to  avoid 
obtaining   such   results,   which   would   be    contrary  to  his 
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intention*       Wli.it  it,   and    t»l 

nowadays  quit.  >tain  nitrocellulose  oontain- 

i  definite  nmoiiut  ol   nitrogen  and  a  suitable  amount  of 
■  I  insoluhi 
military   powders  eoutaio  only   the  highest    nitro- 
cell  all)  disaalved  in  In 

n  here   less   rapid   action    i-   desii 

used,  Bometimet    dissolved   in  a 
of  ether  ami  alcohol, 
nitrogiyoi  or  the  manufacture  of 

rery  little  need  be  nowadays  there 

uli\  in  producing  a  perfectly  stable  and  in  i 
luitable  artiole.    Of  course  it   is   not   bo  easy  as  it 
.1  teem  from  the  indication  given  in  lex!  books.     It 
tidacted  on  sound  scientific 
ind  lia\  ii.^r  I  ience  at  their  dis| 

\  very  important  feature  as  to  the  final  composition  of 
tin-    powder   is  the  solvent   used.      Although   it-  complete 
st   invariably  aimed  at.  yet  small  traces 
: > 1 1  v  such  impurii        •        ••  in  the  solvent, 
will  remain  in  the  powder.     The  natui  olvent  beers 

.-. ■!■,   upon  the  structure  and  appearance  of  the  dough 
uentlv.  the  finished  powder  may  have  .i 
rent    density    and   a  different    surface,   and  thereby  a 
ombustion. 
d  that  ether  by  absorption  of  moisture,  becomes 
:  In  time,  and  although  on  evaporation,  the  powder  does 
not  -  technically  acid,  yet   ii    proper  care  is  nol 

:i,  it  may  not  stand  the  heat  test  I  ought  to. 

ton  is  a  comparatively  new  solvent,  ami  of  that  made  on 
immercial   scale,  verj  little  was   known.     For  use  with 
-   powders,  it  hns  to  comply  with  a  severe  specifi- 
:      ■         He  aceton  should  be  quite  clear 
miseible  in  all  proportions  with  distilled  water,  without 
any  precipitate  forming.     It    should  not  have    more  than 
>5  percent,  of  acidity,  nor  more  than  ol  per  cent,  of 
aldehyde.     With  Kraimer's  iodometric  test  (transformation 
into    iodoforme   by    an    es   ess  line    solution    in    the 

presence  of  soda  solution)  it  should  show  at  least  98  per 
cent,  of  pure  aceton  aid  when  treated  with   a  ol  per  cent, 
solution   of  permanganate  of  potash,  it    should   retain  its 
ration  for  more  than  two  minutes. 
I  have  here  a   sample  of  aceton    such  as    is   used    in  very 
re   quantities   for    military    purposes.      It    lias  a   specific 
•y  of   0-7965.     98    per  cent,  of  this  aceton  di-tils  over 
.mil  ."n".  •  4  C.     It  stands  the  permanganate 
for    Dine    minutes    and    shows    0*00225    per    cent,    of 
lity.      An    addition  of  alcohol  to   aceton  has  been    tried 
ins  to  make  the  powder  burn  a  little  slower,  but 
in  also  he  accomplished  in  other  ways. 
The  nitrocellulose  i<  of  course  dried  at  a  temperature  nol 
ding    10    ('.     This   is   usually   done  in  specially  con- 
structed drying  houses  to  which  I  have  referred  in  a  former 
paper  before  this  Society.      I  only  wish  to   mention    this  on 
Culiar  process  which  was  used  in  Austria  as 
S91  at  least,  but  which  was  patented  in  this  country 
-    n  what   they  .all  the  alcoholisation  of 
the    nitrocellulose,    namely,    adding    alcohol    of  high    per- 
centage to  the  wet  nitrocellulose,  diluting  thereby  the  alcohol, 
ar.d  then  evaporating  the  diluted  spirit.     Since  the   boilinc 
1   alcohol  and  moderately  diluted  alcohol 
.ire  very  nearly  the   same,  and  since  both  are  very  much 
lower  than   the  boiling   point  of  water,  it  is  clear  that  the 
1  of  the  moisture  is  done  much  more  rapidly  in  this 
"ay.     In  order  to  utilize  the  alcohol  more  fully,  one  can,  as 
it  has  been  suggested  in  Frauce,  u-e  the  alcohol  in  separate 
iy,  using  first,  diluted  alcohol  from  former 
treatment,  and  after  evaporating  it,  using  the  stronger  one, 
which  would    have  to  deal  with   a  smaller  amount  of   water, 
and  so  on  three  or  four  times,  whereby  a  considerable  saving 
in  alcohol  would  be  effected. 

I  believe  that  in  France,  flat  ebonite  vessels  were  originally 

which  the  goncotton  was  spread  out  in  a  thin  layer. 

and  the  solvent   poured  over   it.     These   vessels   were  then 

put    under   glass    covers    and    allowed    to    stand    until  the 

was   completed.     Then   a  current  of  air  heated  to 

lover  it   to  evaporate   the  ether,  and  this 

ondensed  in  separate  apparatus. 


Nearly  all  the  powders  ore  made  up  by  verj  simp 
ilotion    "i 

by  bakers 

■  used  in  the  manufacture  ol 
of    Werner    and    I'll- 

1. 


Their   construction    is    shown   in    Fig.    I.      It  eon-is!-   of  a 

Igh,  composed  of  two  halves  of  a  cylinder  joine  1 1  igethcr 

and  surmounted  by  a  square  bo:  nom 

tbout  the  form  of  a  to.     In  each  of  these   cylindei  - 
ments  i-  a  shaft  which  cat  ties  | , 

blades  revolve   in   opposite  the  one    makes 

about  half  the  number  of  revolutions  of  the  other.  The 
blades  very  nearly  tench  the  bottom  of  the  [rough,  ar.d  the 
consequence  is,  that  any  material  brought  into  (lie  una 
is  divided  into  two  part-,  then  kneaded  against  thi  bottom 
of  the  cylinders,  then  pushed  along  the  blade,  and  by  the 
next  half  revolution,  turned  over  bj  thi  other  part  of  the 
helix;  and  since  the  velocity  of  the  two  blades  is  different, 
there  will  be  with  every  revolution,  a  different  pari  of  the 
dough  submitted  to  the  kneading  operation. 

As  a  rule,  the  mixture  of  smoki  r.  when  once 

the  solvent   is  introduced,  cease-  to   be  Gable  to  explosion, 
and  is  only  combustible,  so  that   I 
are   usually  made  from   iron  only.     S 
\ery  high  absorbing  power,  the  am... 
about  weight  by  weight  the  same,  but  this  vatic  -  according 
to  the  length  of  time  given  to  the  kneading  operation.     It 
is  quite  possible  to  work  with  a   small  amount  of  -olvent 
provided  the  kneading   of  the  prolonged    - 

ciently.     The  question  as  to  whethei  il 

to  use  a  minimum  amount  of  solvent,  or  to  lake  a  minimum 
length  of  time  over  the  operation,  has  t  i  b  decided  from 
economic   consideration,  since  hither  found 

impossible    to   recover    the    -   It  uically.       When 

the  dough  leaves  the  machine,  in  which  it  has  been  km 
from   three  to  ten   hours,  it  iform  and 

translucent  appearance,  and  has  about   the  consist       j 
soft   india-rubber.     It  then  undergoes  a   further  treatment 
according    to    the    form    which    the    finished    powder   is 
ultimately  to  have. 

Some  of  the  pure  gtl  Waist 

are  formed  into  grain-   h\   placing  the  mixta 
and  blowing  steam  into  it,  which  causes  the  dough  tit 
up  and  become  granular.     Sum    are  pressed  through  dies 
into  cords,  like  the  Cordite,  of  which  mention  will  be  m 
later  on,  but  as  a  rule,  for  military  purposes,   the  dough  ;- 

d   between   heated   rollers   and    rolled   out 
sheets,  the  solve.it   being  simultaneous!)  di  the 

from    the    rollers.      The    gen  ml    principle   i 
roller-  i-   shown   iu  Fig.  2.      I  sist  simply  of  a  ; 

of  hollow   highh   polished  hard  east-h  in  oi    steel   rol 
the  loner  one  of   which    r.  tares    in    a 
the  upper  one  can  be  elevated  bj  means   f  gearing  actual 
by  a  hand  wheel.     Two  scrapers 
rollers    to   prevent    the   rolled  on'    ■ 
against  the  rollers  and  being  carrie  -hem. 

The    temperature    maintained    in     t: 
upon  the  boiling  point  of  the  -  I,   but   it   ck    ■ 
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exceed,  as  ;i  rule,  GO"  C.  These  rollers  effect  ;it  the 
same  tiuu'  the  thorough  mixing  and  solution  of  any  particles 
of  nitrocellulose  that  maj  have  escaped  solution  iu  the 
kneading  operation.     Daring   the   rolling   there   are  occa- 

Fig.  2. 


aionnlly  small  detonations  heard,  which  were  by  some 
attributed  to  the  bursting  of  air  bubbles  in  the  sheet,  but 
are  most  likely  due  to  some-  particles  of  guncotton  exploding 
by  combined  heat,  friction,  and  pressure,  which  is  proved 
i>y  local  burning  marks.  Such  explosions  do  not  spread 
aiid  are  harmless.  When  the  rolling  out  of  the  dough  into 
a  thin  sheet  "i"  the  required  thickness  has  been  effected, 
it  is  taken  to  a  cutting  machine,  which  cuts  it  up  into  small 
squares  or  flakes  of  the  required  diameter.  This  cutting 
machine  is  shown  in  fig.  3.  It  consists  of  a  number  of 
circular  steel  knives  set  on  a  shaft  at  a  suitable  distance 
apart,  bv  means  of  distance  washers;  two  such  -hafts  stand 
opposite  each  other  iu  such  a  position  that  the  knives  over- 
lap .slightly.     There  is  a  comb  cr  grating  fixed  between 


F:g.  3. 


Fig.  4. 


Fig. 


the  two  sets  of  knives  so  as  to  take  out  the -trip  from  the 
knife  immediately  it  has  been  cut.  and  to  prevent  it  bi 
carried  round  and  choking  the  cutter.     By  puttinj 

thi  two  sets  of  knives,  a  numb 
strips  are  cut,  which  when  thej  leave  the  circular  cutters 
i  longitudinal  knife-edge  in  front  of  which 
are  two  or  four  longitudinal  knives,  carried  onarevolving 
shaft,  which  cut  up  the  strips  into  flakes.  The  length  of 
a  Hake  depends  upon  the  velocity  with  which  the  strips 


pass  from  the  knives  and  on  the  rate  at  which  the  chipping 
knives  revolve.  The  velocity  is  regulated  by  means  of  cog- 
wheels, and  as  a  rule,  the  chipping  knife  is  driven  direct 
from  the  belt,  and  the  cutting  knives  from  this.  The 
knives  used  for  cutting  strips  were  originally  made,  as 
shown  in  Fig.  4  with  a  small  bevelled  edge,  but  this  was 
found  verj  inconvenient  on  account  of  the  machine  being 
easily  choked.  Nowadays,  the  form  of  the  edge  is  generally 
that  of  a  i  as  shown  iu  Fig.  5,  a  form  of  knives  which  has 
long  been  in  use  for  the  purpose  of  cutting  up  Bristol  board 
for  playing  cards. 

In  case  the  powder  should  have  the  form  of  cubes  instead 
of  thin  flakes,  the  former  are  made  by  cementing  together 
several  sheets  of  powder.  It  would  not  do  to  make  from 
the  outset  a  thick  sheet,  because  it  would  contain  then  a 
too  large  quantity  of  solvent,  a  great  many  air  bubbles,  and 
the  mixture  would  probably  not  be  thoroughly  made.  It 
is  therefore  better  to  conduct  the  whole  operation  by  rolling 
out  the  mixture  into  thin  sheets,  and  as  there  is  a  sufficient 
amount  of  the  solvent  left  in  them,  cementing  them  into  a 
thicker  sheet  by  simply  running  several  sheets  together 
through  the  corresponding  wider  spaced  rolls.  Such  cubes 
are  perfectly  translucent,  and  if  cut  normally  to  the  surface, 
do  not  show  the  way  how  they  are  made,  but  if  they  are 
cut  iu  an  angle,  the  lines  of  division  can  be  plainly  seen. 
The  powder  after  the  rolling  and  cutting  operations  still 
contains  a  small  amount  of  the  solvent,  which  on  account 
of  the  homogeneous  and  tough  consistency  of  the  powder, 
takrs  a  good  deal  of  time  to  entirely  evaporate.  It  is 
therefore  treated  in  drying  houses,  sometimes  for  more 
than  a  week,  unless  it  is  specially  desired  to  retain  a  certain 
small  percentage  of  the  solvent.  Iu  very  rare  cases,  it  has 
been  thought  desirable  to  make  round  disci  instead  of 
square  ones,  and  the  machine  adapted  to  that  purpose  if 
similar  to  that  used  for  making  certain  kinds  of  pastry, 
namely,  passing  the  dough  through  a  die  and  allowing  a 
knife  to  revolve  rapidly  against  the  cord  issuing  from  the 
die,  thereby  cutting  it  into  fine  discs. 

With  Nobel's  Ballistite,  which  contains  a  mixture  of 
nitroglycerine  and  soluble  guncotton,  it  was  originally  in- 
tended to  absorb  the  nitroglycerine  by  the  collodion  cotton 
in  a  vacuum  vessel,  then  to  press  out  the  excess  of  nitro- 
glycerine, and  to  then  heat  the  remainder  of  the  mixture  iu 
order  to  dissolve  the  collodion-cotton. 

I.  ih  r  on,  Messrs.  Lundholm  and  Savers  devised  a  process 
by  which  the  solution  of  nitroglycerine  and  nitrocellulose 
can  be  readily  made  without  such  complicated  means.  It 
is  based  upon  the  curious  fact  that,  although  guncotton 
containing  a  small  amount  of  water  is  soluble  only  with 
difficulty  in  nitroglycerine,  such  guncotton  is  readily 
soluble  when  suspended  with  the  nitroglycerine  iu  a  large 
quantity  of  water.  For  this  purpose  the  nitroglycerine 
and  collodion  cotton  are  put  into  a  vessel  containing  hot 
water  and  stirred  by  means  of  air,  or  steam,  whereby  the 
incorporation  of  nitroglycerine  and  collodion  cotton  takes 
place;  but  it  is  also  sufficient  to  maintain  the  water  at  a 
temperature  of  about  60°,  and  to  let  the  mixture  stand  for 
several  days,  stirring  it  from  time  to  time.  When  the 
gelaiinisation  is  completed  the  mixture  is  first  submitted  to 
pressure  in  oreler  to  remove  the  largest  part  of  the  water, 
and  then  formed  into  sheets  under  heated  rollers,  and  finally 
cut  and  dried  in  the  usual  way.  In  Italy  they  form  cords 
like  those  of  Cordite,  and  call  the  powder  Filite. 

As  it  is  known  that  nitroglycerine  alone  will  not  dissolve 
the  highest  nitrated  cellulose  by  ordinary  means,  collodion 
cotton  is  used  in  the  manufacture  of  Ballistite.  Sir 
Frederick  Abel  and  Professor  James  Dewar  found  that 
they  could  make  a  perfect  combination  of  guncotton  and 
nitroglycerine  by  dissolving  them  both  iu  a  common 
solvent.  The  peculiarity  in  this  process  is,  that  although 
one  would  imagine  that  on  evaporating  the  solution  the 
two  constituents  would  separate,  since  the  one  is  not 
soluble  in  the  other  under  ordinary  circumstances,  yet  the 
two  remain  in  a  perfect  combination,  which  has  quite  the 
appearance  of  the  solution  effected  in  the  case  of  t 
glycerine  and  collodion  cotton.  It  has  been  claimed  by- 
Abel  and  Dewar  that  they  are  not  iu  solution  as  a  matter 
of  fact,  but  are  existing  side  by  side. 
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In  the  manufacture  of  Corditi    Um  gunoottcm  end  nitro 

rine,  together  with  .>  auilable  amount  of  aoeton,  <vlii<li 

ted  as  a  solvent,  are  placed  into  the  kneading  maohine 

«,,,!.,,!  foi    ■     boon,  when  the  mass  baa  ■  perfect 


ilniif;li  like  appearand  .    At  thi  ty  ol 

raselini        idded  and  the  dough  worked  anol  boara, 

when  thi  >> uiidered  to  !»•  perfect,     Dnring 

the  kneading  op  i^  taken  to  prevent  the  escape 


Fig.  6. 


Fig.  7. 


L-i 


- 
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of  the  solvent,  and  by  means  of  a  water-cooHnjr  jacket  the 
heat  generated  during  the  kneading  is  reduced  so  as  to 
prevent  tl  the  solvent.     The  dough  is  thou 

brought  into  machines  which  squirt  it  through  dies  into  the 
form  of  threads  cr  cords. 

■?'  the  machines  is  shown  in  Figs.  6  aud  ".  It 
consists  of  a  base-plate  A  and  two  columns  BB,  connected 
by  a  head  C ;  between  the  two  columns  a  cross-head  1) 
>lides  up  and  down.  The  mould  E  is  contained  in  the 
base-plate  A.  and  held  in  tight  by  clamps  F ;  at  the  bottom 
of  the  mould  E  is  a  cover  G,  with  a  nozzle  H  made  to 
correspond  to  the  thickness  of  the  cord  required.  Another 
mould  I.  which  contains  the  dough,  is  put  on  the  top  of 
the  mould  E.  In  the  cross  head  there  is  a  nut  K  which  can 
turn,  and  which  is  fixed  into  the  base  of  the  cogwheel  I.. 
Into  this  goes  a  screw  M.  having  fixed  to  it.  by  means  of  a 
cutter,  the  piston  M.  The  cogwheel  is  made  to  turn  by 
means  of  an  intermediate  cogwheel  L  2  and  a  driving-wheel 
L  3.  On  the  shaft  of  the  cogwheel  L  3  there  is  a  long 
feather  key  X,  and  if,  therefore,  the  cross  head  rises  for 
some  reason  or  the  other,  the  whole  mechanism  slides  up 
on  the  feather  without  ceasing  to  revolve.  It  will  be  seen, 
therefore,  that  on  being  rotated  by  the  cogwheel,  the  nut, 
the  screw,  and  with  it  the  piston,  must  gradually  descend 
into  the  mould  and  press  out  the  mass  through  the  nozzle 
in  the  form  of  a  thin  cord.  In  order  to  prevent  the  pressure 
in  the  mould  becoming  too  great  from  any  cause — such  as 
the  die  getting  blocked  by  any  foreign  matter — there  is  an 
hydraulic  arrangement  provided.  The  cross-head  is  screwed 
fast  with  a  hydraulic  piston,  in  which  the  screw  can  work 
up  and  drown  freely ;  this  piston  works  in  a  cylinder  which 
forms  parts  of  the  head  of  the  press.  Hydraulic  pressure 
is  applied  on  both  sides  of  the  piston  by  means  of  the  pipes 
Q  and  R.  Since  the  free  surface  of  the  piston  is  smaller 
on  the  lower  part  than  on  the  upper  one  there  is  always 
a  pressure  acting  on  the  piston  corresponding  to  the 
difference  of  the  two  areas.  The  amount  of  pressure  is 
regulated  by  means  of  the  safety-valve  S,  and  should  it 
exceed  a  certain  limit  the  water  flows  out  through  the 
safety-valve,  and  the  cross-head  and  piston  ascend,  when 
the  whole  of  the  contents  of  the  mould  are  pressed  cut  ; 
the  lever  T  is  caught  by  a  tappet  V.  With  this  lever  is 
connected  another  lever  W,  and  as  T  is  moved,  the  lever  W 
either  lifts  or  presses  down,  by  means  of  a  rod  X,  a  counter 
weight,  with  the  result  that  one  driving-belt  is  thrown  on 
to  the  loose  pulley  and  the  other  on  to  the  fast  pulley,  and 
the  motion  of  the  piston  reversed ;  in  the  same  way  the 
machine  can  be  brought  to  a  standstill  altogether. 

The  cord  issuing  from  the  press  is  reeled,  in  a  similar 
manner  to  cotton  spools,  on  to  drums  made  of  sheet  metal 
stampings.  A  number  of  these  reels  are  re-reeled  on  to  a 
large  drum,  and  several  large  drums  on  a  larger  one,  so  as 
to  obtain  a  uniform  blending.  The  cord  is  then  brought  to 
a  machine,  where  it  is  pushed  several  strands  at  a  time  into 
the  cartridge  and  cut  off  at  the  proper  length.  With 
<  ordite  of  a  larger  diameter,  the  cord  is  cut  immediately 
after  leaving  the  die  into  lengths  of  about  12  inches. 

In  the  case  of  Amberite,  the  manufacture  is  somewhat 
different.     First  of  all,  grains  are  formed  from  the  nitro- 
cellulose, probably  in  a  similar  way  as   it   is   done   with  the 
E.G.  powder,  and  are  subsequently  treated  with  a  solvent 
which     dissolves     the     soluble     nitrocellulose     only,     for 
instance,  with  sulphuric  ether  aud  alcohol.     In  this   way. 
there   is   a   kind   of   cement    formed   within   the   mass   of 
insoluble   guncottnn,   which   binds   the   grains   thoroughly 
together   and  yet  leaves  the  guncotton  unaltered.     There 
is  in  this  case,  therefore,    not   only   the  hardening  of  the 
surface  as  in  the  case  of  the  E.( '.  powder,  but  the  formation 
(il  -~   ->    kind   of   conglomerate  throughout.     This,  of  course, 
diminished  -■s  the  rapidity  of  combusion  of  the  powder  a  good 
deal      1Q  "riJ*,'  'er  t0  arrive  at  a  proper  proportion  of  insoluble 
■ind   soluble  rhoitrocellulose,  the  patentees  add  the  required 
proportion  of  >"«i  'able  guncotton  to  the  ordinary  guncotton 
of  commerce,  whfti'ch  usuallv  contains  already  about   12  per 
cent,  of  the  soluble  .  variety'. 

In  the  case  of  th,  e   jjt,onarci  powder,  the   materials  are 
simply  mixed  with  ace>  ,(ltl  ancj  |elt  8tarjdjng  for  12  hours  in 
tightly  closed  pots,  atte.      wj,;cj,   the  s0;verjt   ic 
-ind  the  mass  granulate'!  1  n  th(.  u_m]  ^ 


evaporated. 


Professor  C.  E.  Munroe  proposes  for  his  smokeless 
powder,  which  he  calls  Indurite,  to  use  very  pure  guncotton, 
which  he  obtains  by  treating  the  ordinary  guncotton  in  a 
kiud  of  extracting  apparatus  with  repeated  infusions  of 
methylic  alcohol,  until  all  the  soluble  nitrocellulose  is 
eliminated.  The  remaining  hexanitrocellulose  is  dissolved  in 
nitrobenzin.  He  then  rolls  the  mass  out  into  sheets  and 
cuts  it  into  grains,  and  the  resulting  rather  soft  flakes  are 
treated  with  hot  water  and  steam  as  is  the  case  with  the 
Walsrode  powder,  whereby  the  grains  harden  externally. 
He  calls  this  latter  process  the  induration.  I  believe  that 
as  nitrobenzin  is  highly  volatile  at  comparatively  low 
temperatures,  all  that  takes  place  in  this  induration,  is 
simply  a  partial  evaporation  of  nitrobenzin  on  the  surface, 
which  has  the  effect  of  leaving  the  guncottou  bare  and 
hard. 

The  Dupont  powder,  in  which  nitrobenzin  and  nitro- 
cellulose also  enter  into  combination,  is  made  by  a  somewhat 
similar  process  to  that  of  Lundholm  and  Sayers.  The  only 
difference  is  that  a  special  apparatus  with  rotating  paddles 
is  used,  whereby  the  mass  is  first  made  into  a  dough,  and 
then  on  continued  stirring,  breaks  up  into  grains,  liy 
admitting  steam  into  the  apparatus,  the  grains,  which  at 
first  have  a  soft,  putty-like  appearance,  become  hard  and 
consistent.  When  the  grains  are  finished,  they  are  placed 
in  a  rotating  barrel,  into  which  steam  aud  water  are 
admitted.  This  has  the  effect  of  making  the  grains  round, 
and  carrying  away  any  excess  of  solvent. 

The  French  Poudre  Pyroxylee  is  produced  by  a  rather 
complicated  process.  The  materials  are  first  mixed  by 
hand,  and  then  in  incorporating  mills  for  45  minutes,  where 
an  addition  of  40  per  cent,  of  water  is  made.  After  this, 
they  are  rubbed  through  a  sieve  of  about  -i  of  an  inch 
mesh,  dried  up  to  1  per  cent,  of  moisture,  and  65  per  cent, 
of  ether  added  to  the  mixture.  The  putty  so  obtained  is 
rubbed  through  a  perforated  zinc  sieve  with  holes  about 
^  of  an  inch  diameter.  The  mixtures  of  grains  and  dust 
thus  produced  is  revolved  in  a  wooden  drum  for  45  minutes, 
then  moistened  with  50  per  cent,  of  water  aud  afterwards 
dried.  The  grains  are  sorted.  Those  between  16  and 
1  mm.  diameter  being  moistened  with  15  per  cent,  of  ether 
and  polished  in  a  copper  drum.  The  powder  is  then  again 
rubbed  through  a  sieve  of  about  -J^-inch  mesh,  and  again 
sorted  into  grains  between  16  and  1  mm.  The  residue  is 
treated  in  a  similar  way  in  order  to  again  get  grains  of 
suitable  size,  and  the  final  powder  consists  of  one  part  of 
grains  of  the  original  make,  and  two  parts  of  those  coming 
from  the  working  up  of  the  residue.  The  Poudre  J  is 
probably  made  in  a  similar  way. 

The  properties  of  smokeless  powders  vary  very  much 
according  to  the  composition,  the  mode  of  manu- 
facture, aud  also  according  to  the  object  for  which 
they  are  to  be  used.  F'or  large  guns,  a  powder  is 
required  which  burns  very  slowly,  in  order  that  the 
force  should  be  developed  gradually  so  that  the  energy 
imparted  to  the  projectile  should  reach  its  maximum  as  the 
projectile  is  just  about  to  leave  the  gun.  For  sporting 
powders  on  the  other  hand,  a  quick  combustion  is  desirable 
in  order  to  impart  to  the  shot  sufficient  penetration  and 
little  spreading,  or  what  is  called,  a  good  pattern.  At  the 
same  time,  the  powder  should  develop  as  small  a  gas  pressure 
as  possible  and  a  very  high  muzzle  velocity.  For  military 
purposes  it  is  desirable  that  there  should  be  as  much  force 
as  possible  given  off  by  unit  weight  of  the  powder,  because 
this  enables  rifles  of  small  calibre  to  be  used,  and  it  also 
allows  the  soldier  to  carry  a  large  number  of  cartridges. 
For  sporting  powder  on  the  other  hand,  it  is  not  possible  to 
change  the  type  of  the  guns  in  use  as  rapidly  as  it  can  be 
done  by  the  aid  of  a  national  exchequer  with  Service  rifles, 
and  the  sportsman  prefers  a  powder  that  he  can  use  in  the 
same  cartridge  as  black  powder.  Considering  then  that  an 
average  charge  of  black  powder  for  a  0-500  express  rifle,  is 
about  13S  grains  of  Curtis  and  Harvey's  Xo.  6  black  powder, 
whereas  of  a  good  smokeless  powder,  only  47  grains  are 
needed,  it  is  easy  to  see  that  with  the  smokeless  powders,  a 
large  space  of  the  cartridge  will  remain  empty,  although  the 
volumetric  density  of  the  smokeless  powder  is  much  smaller 
than  that  of  black  powder.  For  sporting  purposes,  there- 
fore, such  a  powder  whose  volumetric  density  is  the  smallest, 
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and  which  is consequently  mosl  liki  Ij  to  fill  the  il  the 

idge  case.  |Mi«,,>vl>  9ome  advantage, 
This  luii.  toother  qui  ome 

time  given  a  g I  deal  of  trouble  with  smokeless  powder*, 

namely,  the  loading  of  cartridge*.     With  black  powder,  a 
•light  increase  of   the  charge  meant  much   li  iss  than   with 

teles*  powders      The  latter  are  very  liable  to  set  n  [  • 
axtraordimir-,  pressures  wheD  the  charge  increases,  and  with 
tome ol  them  it  lias  been  found  impossible  to   take   mi 
than  I '.  limes  the  charge  for  fear  of  bursting  the  gun.     ( In 

;nt    of  the  flaky   nature  of  some  of  the   powders,  the 
ordinary  machines  for  loading  cartridges,  where  the  powder 


nm*  through  a  funnel  in  a  mcasnred  r easel,  could  not  well 
be  used,  because  the  p  lies  differentlj  and  i 

ally  there  isan  increase  in  the  weight  o(  iu  much  a<   10  p  i 
l  liose  obstacles  h:n  >•.  ho*  nrith 

mosl  of  the  pi  wdi 

"i  ili.  -of:!  small  i"T.    rifle  is,  that  the 

smaller  thediametet  ol  the  projectile  becomes,  the  straighter 
will  the  flight  of  the  shot  be,  because  of  the  diminution  ol  the 
air  resistance     This  of  course   has  led  to  tl  in   ol 

ver_>  long  projectiles,  and  in  judging  a  powder,  the  straight- 
ness  ol  course  of  the  projectile,  will  hare  to  be  considered. 
An  idea  of  the  dimunition  of  the  height  of  flight 


soo 


tiered  from  t  ig.  8,  in  which  thcr,  are  represented  the  path 
nf  projectiles  from  the  old  Prussian  13  mm.  needle  gun  ol 
l sic',  the  French  11  mm.  tlias  ride  of  1874,  and  the 
6*  j  mm.  Mannlicher  rifle  of  1892.  It  -n  ill  be  seen  that  a 
nian  of  average  height,  say  t*6m.,or  about  •">  ft.  :<  in.,  is 
liable  to  be  hit  at  any  distance  up  to  --"Jo  m.  only  with  a 
needle  gun,  ti]>  to  375  m.  with  a  Gras  rifle,  and  up  to  590m. 
with  the  Mannlicher  rifle.  There  is  a  corresponding  increase 
for  lower  lying  objects,  as  will  be  seeobj  the  plain  and  lined 
parts  of  the  diagram  which  represent  objects  of  04  and 

-  ill.  height. 

The  absi  nee  of  smoke  in  a  powder  has   become  a  great 

-deration  now,  bu*  it  can  be  said  that  almost  every 
smokeless  powder  produces  only  steam  and  gas  without 
colour.     The  sole  difference  is  to  be  found  in  the  constitution 

of  the  gas.  which  in  s c  powders  may  contain  free  nitrous 

acid,  whereas  with  others,  :i  perfect  combustion  takes  place. 
\t  one  time  it  was  thought  that  armies  could  not  long  stand 
the  tire  of  smokeless  powder  on  a  battle  field,  because  of 
the  penetrating  "  chemical  "  smell  evolved,  but  this  has  been 
almost  entirely  overcome  now.  The  marked  difference  in 
the  colour  of  the  products  of  combustion  from  ordinary  black 
lev,  and  those  from  the  new-  smokeless  powders  1  shall 
endeavour  to  show  to  you  by  a  method  suggested  by  my 
--  slant,  Mr.  Pollitt.  It  consists  in  burning  small  portions 
of  the  various  powders  on  a  tray  and  throwing  shadows  of 
their  products  of  combustion  on  to  a  lantern  screen. 

Very  important  is  the  question  of  residue  and  heat 
developed.  Some  powders  only  leave  a  slightly  imperceptible 
residue  which  is  cleaned  out  automatically  by  the  next  si  ot 
The  heat  evolved  in  connection  with  the  friction  caused  by 
the  residue  erodes  the  rifling  of  the  gun,  and  how  delicate  a 
mechanism  liding  is,  will  be  understood  when  1  say  that  the 
depth  of  the  rifling  in  the  Lee-Metford  rifle  is  only  0*004 
inch. 

A  good  powder  should  furthermore  be  perfectly  stable 
under  varying  temperatures  and  should  not  suffer  by  storage 
in  moist  climates  or  damp  stores.  At  the  same  time,  it  is 
highly  desirable  that  the  powder  should  not  be  liable  to 
explosion  when  struck  by  bullets,  and  that  loaded  cartridgi  - 
should  not  explode  "  en  masse  "  when  carried  in  an 
aiimunition  cart. 

From  all  this,  it  will  be  seen,  that  the  manufacture  of  a 
good  smokeless  powder  requires  a  large  amount  of  skill  and 
experience,  and  that  however  well  devised  the  composition  of 
■  powder  may  be.  it  is  liable  to  be  unsuitable  on  account  of 
its  not  fulfilling  one  or  the  other  of  the  numerous  conditions 
imposed  upon  it. 

The  form  of  smokeless  powder  now  used  is  either  that  of 
grains,  small  tlakes.  cubes,  or  of  cords.  The  grains  vary  in 
size.  lu  grained  powders  there  are  between  two  thousand 
and  three  thousand  grains  per  gramme.  The  flakes  for 
military  purposes  are  1  ,\  m.  square,  and  0-3  mm.  thick 
For  sporting  powder  the  thickness  is  reduced  to  0-1  mm. 
The  thinner  the  powder  flakes  are,  the  quicker  they  will  burn 


For  large  guns  the  flakes  are  made  3  mm.  square  bv  0 '  7  mm. 
and  upwards,  or  the}  in   cubes  of  2,5,  In  and 

15  mm.  side. 

Cordite  and  I-'ilite  are  made  in  various  thii  i  hat 

for  the  service  rifle  is  8  B0  (0  1)375)  inch  thick,  and  its 
diameter  increases  with  the  size  of  the  gun  for  which  it  is 
used. 

The  colour  tf  smokeless  powder  is.  as  a  rule,  in  conse- 
quence of  the  action  of  the  solvent,  rather  a  dirty  grey  or 
yellow;  with  nitroglycerin  powders,  from  light' to  dark 
brown.  Very  often  the  powders  are  polished  with  black- 
lead  in  order  to  till  up  the  pores  and  to  give  them  a  smooth 
:  surface,  iu  which  case,  the}  have  a  silvery  grey  or  black 
appearance. 

The  absorption  of  moisture  by  a  good  smokeless  powder 
is  very  small,  and  if  it  should  become  damp,  it  can  be 
easily  dried  .".gain.  An  experiment  made  by  exposing 
Ballistite  in  open  saucers  for  a  whole  year  has  shown  that 
most  of  the  powders  contained  less  moisture  at  the  end  of 
than  before  exposure. 

The  rolumetric  density  of  smokeless  powders  varies 
between  0*55  and  0*40.     The  absoluti  gravity   is 

about  1*60  for  most  of  them. 

In  this  country  and  in  most  others,  smokeless  powders 
are  tested  for  their  stability  against  heat  in  a  similar  wav  to 
guncotton.  Ilut  they  are  also  tested  as  to  the  increas 
gas  pressure  resulting  from  an  increase  of  temperature  in 
the  bartel.  According  to  an  experiment  made  by  Sir 
Andrew  Xoble  with  a  4-7  inch  quick  firing  gun,  Ballistite 
developed  a  mean  pressure  of  14*3  tons  per  square  inch,  or 
2-180  atmospheres.  Cordite.  14*3  tons  per  square  inch,  or 
•2- 127  atmo  pheres,  whereas  the  ordinary  service  pebble 
powder  gave  rise  to  1  .VJ  tons  per  square  inch,  or  2,024 
atmospheres.  The  uiussle  velocity  was  2*140  ft.-seconds 
for  ballistite  ;  2,140  ft. -seconds  for  the  cordite,  and  1,839 
ft.-seconds  for  the  pebble  powder. 

Smokeless    powders   are,  as  a   rule,  not    explosive   in  the- 
ordinary     sense    of    the    word.      '1  hey     burn     with    some- 
difficulty  and  tie  'airly  insensible  to  blows  or  the 
impact  of   bullets.     The   consequence   is   that   they  require 
of  great   strength,  and  developing  much  heat.     They 
erally  give  oil  permanent   gases,  mostly  carbonic  acid 
-team,  but   there  are  also   some  nitrogen-oxygen  gi 
formed,   which    impart    a    slight    yellow  tinge  and   a  little 
pungent   smell  to   the    smoke.     On   account   of  these 
compounds    developed,    there   ate    all  of   acid- 
residue  left  in  the   barrel,  and  unless  these  are  cleaned   out 
:  fier  ceasing  to  fire,  the  barrel  becomes  rusty. 

The  chemical  analyst-  of  smokeless  powders  is  done  on 
similar  lines  as  that  of  blasting  gelatine,  bit  it  is  necessary 
to  grind  them  in  a  mill  in  order  to  reduce  the  very  hard 
grains  to  a  tine  powder.  This  grinding  sometim  - 
particle-  of  iron  an  1  steel  to  fall  into  the  ground  powder, 
which  ln\e  to  be  taken  out  by  in.  at 
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What  I  have  said  her,-,  must  of  necessity  have  been  of  a 
somewhat  superficial  character,  because  on  the  one  hand, 
the  various  Governments  and  manufactures  do  not  as  a 
jly  divulge  the  details  of  their  manufacture,  and 
the  knowledge  to  be  acquired  is  therefore  somewhat 
circumstantial.  It  is  thus  quite  possible  that  not  every- 
thing I  told  you  is  absolutely  accurate,  yet  I  have  given 
\oti  what  1  believe  to  be  correct.  Of  course,  I  have  not 
said  all  I  could  say  on  the  subject,  because  this  is  not 
desirable  for  various  reasons.  All  I  wanted  to  do  was 
to  give  you  a  general  idea,  to  show  how  smoktl-'-s 
powders  are  constituted  aud  made,  and  to  enable  you 
to  follow  this  question  a  little  more  closely  in  the 
future.  One  thing  I  wish  to  impress  upou  you  is,  that 
with  a  comparatively  new  manufacture  dating  back  only 
■<ar~.it  is  quite  impossible  ti  have  acquired  all  the 
experience  necessary  for  the  production  of  a  powder  fault- 
less in  everv  respect.  There  must,  therefore,  be  of  necessity 
a  number  of  complaints  at  the  beginning,  and  a  large 
number  of  defects  have  been  found  in  each  powder  in  each 
country.  In  this  empire  especially,  which  extends  almost 
from  the  north  pole  to  the  south  pole,  where  there  are 
extreme  varieties  of  climate,  temperature  and  moisture,  the 
manufacture  of  a  powder  fully  up  to  the  requirements  of 
the  service,  is  extremely  difficult,  yet  up  to  the  present,  it 
has  been  found  possible  to  meet  most  of  those  defects  as 
they  showed  themselves  in  course  of  time,  and  1  have  no 
doubt,  that  if  the  necessity  fur  any  further  improvements 
become  evident,  it  will  be  quite  possible  to  effect  them. 

Discussion. 

.Mr.  W.  F.  Keid  said  that  the  whole  manufacture  of 
powder  for  the  army  had  become  a  chemical  process,  and 
on  listening  to  the  formula;  that  had  been  mentioned,  they 
were  almost  transported  into  the  benzine  ring.  With 
reaard  to  Schultze's  powder  not  being  adapted  to  military 
purposes,  that  was  partly  due  to  the  nature  of  the  ash. 
Both  that  and  the  E.C.  powder  left  a  hard  ash,  whilst 
ordinary  black  powder  left  an  ash  to  a  certain  extent  soft, 
which  afforded  some  lubrication  to  the  succeeding  bullets. 
With  a  hard  ash  the  rifling  was  soon  obstructed,  the  bullets 
stripped,  and  all  accuracy  was  lost.  The  author  had 
referred  to  him  in  connection  with  the  E.C.  powder, 
which  he  described  as  being  the  first  powder  which,  if  not 
quite  smokeless,  yet  approached  'hat  condition,  and  also 
Ho  his  having  been  the  first  to  harden  the  grain,  by  means 
of  the  action  of  a  solvent  upon  the  guncotton  contained  in 
the  grain.  That  was  the  theory  he  had  before  him  in 
working  at  that  powder.  Mr.  Guttman  said  it  was  a  pity 
he  had  stopped  at  that  stage,  but  as  a  matter  of  fact  he 
did  not  stop  there,  for  he  maue  a  number  of  further 
experiments  on  guncotton  powders,  but  there  was  a  wry 
good  reason  for  not  issuing  them  at  that  time.  The  use  of 
powder  for  sporting  guns  was  limited  entirely  to  the 
cartridges  then  in  use  as  it  still  was  practically,  and  for 
military  purposes  it  was  quite  impossible  then,  and  still  was 
for  any  English  inventor  to  introduce  any  powder  into  the 
army  in  this  country.  The  usual  way  was  to  bring  them 
before  a  foreign  government,  and  then  that  acted  on  public 
opinion,  public  opinion  acted  on  the  Government,  and  then 
something  was  done.  That  was  the  case  with  the  smokeless 
powder.  In  18S2  he  had  occasion  to  show  some  French 
Military  Attache's  some  of  those  experiments,  and  two  years 
afterwards  they  were  in  full  swing,  experimenting  on  the 
same  subject  in  France.  The  English  Government  took 
somewhat  longer  to  eet  to  work  out  the  subject.  In  1882  he 
took  some  specimens  of  sinoki  less  powder  to  Waltham 
Abbey,  and  they  were  tried,  and  two  points  in  particular  were 
raised  as  being  irreat  objections,  though  there  were  others 
also;  one  was  that  the  trajectory  was  so  much  flatter  thai 
the  sights  of  all  the  rifles  would  have  to  be  altered.  Another 
«as  that  the  amount  of  power  which  could  be  concentrated 
in  a  given  space  would  necessitate  an  alteration  in  the 
cartridges ;  this  would  involve  an  alteration  in  the  whole 
of  the  rifles,  and  of  course  nothing  was  done.  Then  when 
the  French  Government  took  up  smokeless  powders,  the 
question  was  brought  in  a  very  prominent  way  before 
Parliament,  and  before  the   Military  Authorities.     One  of 


the  most  important  points  in  the  manufacture  of  smokeless 
powders   alluded  to  in   the  paper  was  the  alleged  impossi- 
bility  of  recovering   the   solvent  economically,  and    it    was 
said  that    hitherto  that  had  not  been  done  on  a  large  scale. 
It  was  done   on  the  commercial  scale  with  the  B.C.  powder, 
in  fact  it  was  one  of  the  first  questions   which  occupied  his 
attention      The   solvent,  which  was  a  composition   of  ether- 
alcohol,     was    very    expensive,    and     a  great    number    of 
experiments  were   made   with  the  object   of  iecovering  it. 
This  was  finally  done  in   a  simple   manner.     The  apparatus 
consisted  of  ;•   revolving   drum    heated   externally,    and   a 
current    of  warm    air    passed    through    it.     A    very    slight 
current    was   necessary,   and   then    the   air   containing  the 
solvent  was  cooled  down,   and    the    solvent   recovered  the 
greater  portion  of  it,  at  any  rate.     That  could  be  re-distilled, 
and  used   over  again.     As  ::  matter  of  fact,  this  point   was 
of  great  commercial  importance  in  the  manufacture  of  these 
powders,   and   he  had   no   doubt    that   in   most   cases    the 
solvent  used  could  be  recovered  at  a  nominal  cost.     With 
regard  to  acetone,  there  was  a  good  opening  for  any  member 
of    the    Society   who    could  find  some   means  of  producing 
it  cheaply.     At  present  it  was  a  very  expensive  substance, 
but  the  demand  for  it  was  increasing  rapidly.     Theoretically 
it   was  possible   to  produce  it   from  a  variety  of  substances, 
such  as  sugar,  and  he  had  made  some  experiments  in  that 
direction,  but     it  was   not  a  practical   process  at   present. 
He  was   quite   sure  there  was  a  great  future  for  chemical 
industry  in  that  direction.     Another  point  which  he  did  not 
think  had  been  sufficiently  emphasised  in  the  paper,  though 
it  must  have  impressed  itself  upon   all  who  were  present, 
was  the  great   safety  with   ivhich  these  powders  could  be 
handled.     As  a   matter  of  fact  they  were  extremely  safe. 
If  the  largest  cube  on  the  table  were  set  fire  to  it  would  not 
burn   more  violently  than  a  small  quantity  of,  say,  petro- 
leum, and  it  would  not  explode  as  black  powder  did.     That 
was   of    great   importance   in  handling    these    explosives. 
With  regard  to  the  general  use  of  these  powders,  so  far  as 
his  present  knowledge  went,  those  which   contained  nitro- 
glycerine  were  being  rapidly  superseded  by   those  which 
consisted  of  nitrocellulose  alone.     So  far  smokeless  powders 
had   proved  successful,  and,  as   the  author  had   remarked, 
they    had   reached  a   certain   stage,  but  they   hoped   to   do 
better.     He   thought    the  process   of  the   survival    of    the 
fittest  would  result  in  the  use  of  nitrocellulose  alone.     With 
regard   to  the   lengthening   of   the    projectile   it  was   only 
possible  to  elongate  it  and  to  diminish  the  diameter  within 
certain  limits.     Beyond  a  certain  point  such  an  amount  of 
friction  was  produced  in  the  rifle  that  the  pressures  became 
too  great,  and  there   were  other  theoretical  reasons  with 
regard    to    the    flight    of    the    projectile    which    prevented 
elongation  beyond  a   certain  extent.      He  believed  also  that 
doctors  rather  objected  to   a   long   narrow    projectile.     He 
heard   of   one   military  surgeon  having   stated   that  it   was 
like  sending  a  knttting  needle  through   a   man  ;  it  did  not 
disable  him  at  the  moment,  but  it  was  a  very  difficult  wound 
to  cure.     These  small-bore  bullets  would  also  go   through 
about  a  dozen  men,  one  after  the  other.     The  amount  of 
smoke  developed  could  not  be  quite  gauged  by  the  appear- 
ancc  when  the  powders  were   ignited  in  an    open  space:   it 
was  much  less   when  ignited  in  a  confined  space,  because 
substances  which  in  the  open  air  were  condensed  in  the 
atmosphere    as    soon   as  they  touched    cooler  air  became 
volatilised  in   a  hot  confined  chamber,  and  did  not  show. 
These  powders  had   a  great   advantage  over  the  old  black 
powders  in  respect  of  storage.     They  could  be  stored  under 
water,  and  when  taken  up   and  dried  were  as  efficient  as 
ever.     In    1882   be  sent   a    sample   of  E.C.   powder   to  a 
isiuan  who  was   out   wild  fowl  shooting,  his  boat  sank, 
and  he  related  with  great   enthusiasm   that   he  got   up  the 
powder,  boiled   it,  and   then    baked   it,  and  it   was  much 
better  than  it  was  before;  he  even  advised  baking  all  his 
powder  because  be  said  he  got  so  much  better  force  with  it. 
That  showed  the  great  advantages  which  modern   military 
men  had,  that  they  need  no  longer  keep   their  powder  dry 
according  to  the  old  Cromwellian  maxim.     The  climax  of 
propulsive  power  he  thought  had  almost  been  reacted  with 
smokeless    powders.     Theoretically   the    maximum    effect 
would  be  produced  if  one  could  get   solid    hydrogen  in  con- 
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tb«  point  which  bad  now   been  reaohed  ihey  were  obliged 

to   take   in   some   iuert    nitrogen    also,  but   if   thi  |    oould 

eliminate  the  nitrogen  and  leave  tl ilur  Bubstancei  in  a 

to  that  thej  oould  al   once  be  converted  into  gas,  ol 

ooume  ni.kt i«t~  would  be  improved,  bul  theoretically  be  did 

not  think  there   wera»an)   mnob  greater  advances  poi 

in  this  direction.     The  progress  whioh  would  yel  bo  made 

probably  in  their  shape  or  th<    form  ol  the 

d     i  Ine  method  of  propulsion,  though  one  i  ould  hardly 

call  n  a  smokeless  powder,  was  that  by  means  of  liquified 

mcentrated  gas,  and   some  experiments  were  madi 

.   :,,    \i   Giffard  which  were   not  quite  successful 

from  a  practical  point  of  view,  bul   Ihej   showed  a  way  in 

whioh  progress  mighl  in  future  be  made.     The  method  of 

cutting  up  the  sheets  of  nitrocellulose  after  thej  ha  1  been 

ined  to  form  a   powder  was,  he  thonght,  open  toTery 

grave  objection  theoretically.     If  you  could  get  a  globular 

form  of  grain  von  would  certainly  have  a  better  powder 

theoretically  in  ever)  way.     With  flat  grains  there  wasthe 

disadvantage  of  their  Felling  or  caking  together,  and  yon 

d  never  be  quite  sure  that  you  had  exactrj  the  same 
spaces  between  the  grains.  Next  to  tin-  globular  form,  no 
uoubt  the  cylindrical  was  the  best,  but  thai  also  had  a  dis- 

illume  from  the  point  of  view  of  ignition.  On  the 
question  of  ignition  again  the  caps  were  of  very  great 
importance,  and  in  this  respect  these  powders  were  very 
different  from  tin-  ordinary  black  powders.  They  required 
■  certain  definite  amount  of  ignition  to  produce  a  deft 
effect,  and  unless  the  caps  were  very  regular  you 
irregular  results  with  powder  of  exactly  the  same  com- 
position, and  used  in  the  same  quantity.  He  discovered 
thai  in  a  very  startling  way  by  some  foreign  eases  contain- 
ing very  -trout;  caps  which  were  introduced  for  nitro- 
compounds tor  sporting  purposes.  The  result  was  a  num- 
ber of  bnrst-guns  and  accidents  to  sportsmen.  It  was  very 
important  that  the  method  of  ignition  should  be  uniform, 
and  in  the  ordinary  caps  tins  was  not  go.  With  regard  to 
the  manufacture  of  these  powder-,  unfortunately  a-  they 
had  Men  recently  in  the  Government  factories  many  ac- 
cidents had  happened,  bnt  it  was  rather  carious  that  thos 
accidents  did  not  happen  to  such  an  extent  in  the  private 
factories.  There  were  many  things  which  caused  danger 
in  a  new  explosive  of  this  kind,  and  he  might  mention  one 
which  he  found  himself  of  very  great  importance,  and  in 
erecting  smokeless  powder  factories  he  had  always  provided 
for  it.  Thai  was  electricity.  (  hie  effect  of  covering  the 
grains  -with  graphite  or  plumbago  was  that  it  formed  a 
conducting  surface.  If  you  -hook  these  nitrocellulose 
sheet-  together,  if  they  were  not  blackleaded,  they  became 
highly  electric  and  adhered  to  eacli  other,  and  to  every- 
thing. In  fact  they  «ou!d  often  adhere  to  your  fingers 
after  having;  shaken  them  up  for  a  lit.  If  they  were  faced 
with  graphite  that  did  not  happen.  Now  in  the  Govern- 
ment factories  it  was  the  rule  to  exclude  all  metal  from 
the  interior  of  the  drying  sheds,  lint  you  were  bi  und 
to  have  metal  in  some  form  in  the  shape  of  pipes  and 
fittings,  and  it  you  covered  these,  which  was  often  done, 
what  you  really  produced  was  a  l.eydeu  jar  which  became 
charged  with  electricity  in  u  warm  house  when  the  powder 
was  moved  or  a  current  of  air  set  in  motion,  in  fact  such 
a  drying  house  was  frequently  a  laden  Leyden  jar.  and  a 
spark  might  be  produced  which  might  cause  a  serious 
accident.  The  practice  he  followed  was  always  to  have 
metallic  connection  everywhere.  Even  in  the  treatment 
of  dry  nitroglycerine  a  considerable  quantity  of  electricity 
was  produced  which  he  had  been  able  to  detect. 

Mr.  W.  P.  Bloxam  said  the  author  had  not  made  an\ 
icference  to  the  use  of  smokeless  powder  in  Her  Majesty's 
navy,  which  he  thought  was  a  slight  oversight,  as  they  were 
greatly  interested  at  present  in  the  issue  of  this  smokeless 
powder  and  its  stability.  Of  course  it  would  be  very  difficult 
to  obtain  any  official  utterances  to  the  stability  of  cordite,  and 
such  like  materials  after  exposure  to  high  temperatures, 
but  there  was  very  distinct  evidence  of  the  high  tempera- 
ture of  the  nia_  many  modern  warships,  and  the 
seamen  gunners  ami  the  gunnery  officers  were  considerably 
exercised  in  their  minus  as  to  what  would  be  the  effect  of 
the  prolonged  storage  of  cordite  in  the  magazines  of  some 
of  these  ships.     Again,  if  he  followed  the  paper  correctly, 


tie    authoi    did   not   refer    to  carbon    monoxidi 

III  e.  i  I    i'ii 

l  iii  the  products 
mbustion,  and  the  seaman  gunuer  again  was  not  looking 
forward  with  any  ureal  pleasure  to  the  use  in  closed  tui 
ot  a  material  whicb  doveloped   such  a  quantity  of  this 
Comparatively  little,   from  a   physiological   point  of  ■, 
was    known   of  the  toxic   effect   of  this   gas,    hut   it    was 

stated  var slj  thai  from  0   i  to  i  percent    proved  rapidlj 

fatal,  fie  wished  to  know,  therefore,  ifthej  were  likely  to 
have  38  percent.  It  w.i-  very  difficult,  as  Mr.  Guttmanu 
said,  to  get  much  information.  They  could  not  expect  the 
powder  to  grow  up  in  -i\  years,  and  do  everything  il  ought 
to  do,  and  they  must  not  he  impatient  in  trying  to  force  the 
hands  of  those  gentlemen  who  were  carrying  on  patient 
researches  towards  perfection,  but  still  though  the  sailor 
was  a  confident  man,  hi  would  not  swallow  everything.  It 
was  not  >o  much  s  question  of  the  Btrength  ol  | Jack  a- 

the     persistent    nature    of    carbon      monoxide.       Of    CO 

everything  could  not  be  stated  in  so  short  a  period,  but  he 
was  bound  to  Bay,  being  associated  with  naval  gunnery 
officers,  that  i;  was  of  great  importance  to  hear  such  an 
able  and  concise  summary  classification  of  smokeless 
powd,  r-.  -o  lucidly  presented. 

Mi.  W.  M  u  SAD  said  In ly  had  one  or  two  remark-  to 

make,  not  so  much  on  the  manufacture  of  smokeless  powder 
a-  on  one  or  two  point-  which  had  been  raised  inci  lentall]  . 
With  regard  to  the  explosive,  rilleite.  he  -aid  that  lie  had 
nc\er  found  any  alkaline  or  alkaline  earthy  nitrates  in  -: 
mens  he  had  examined,  the  components  being  nitrocellulose 
and  nitrobenzene.  With  regard  to  the  production  of  tl 
sheets  of  smokeless  powder,  no  doubt  i;  was  quite  correct 
when  made  with  acetone  or  similar  solvents,  in  order  to 
make  a  thick  sheet,  to  run  several  thinner  sheets  together, 
but  in  making   the    ordinary  ballistite  j   of  nitro- 

glycerin  ami  nitrocellulose,  in  which  no  facilitating  solvent 
i-  used,  the  sheets  could  be  le.i.HU  rolled  up  to  about 
1-J  inch  al  once.  With  regard  to  what  the  last  speaker  -aid 
about  the  gas  produced  by  the  explosion,  he  could  entirely 
confirm  his  opinion  that  there  was  carbon  monoxide  pro- 
duced from  cordite,  ballistite.  or,  in  fact,  from  nitrocellulose 
powders,  to  a  large  extent,  sometimes  amounting  to  30  per 
cent,  or  I"  per  cent  of  the  permanent  gas.  The  more 
nitroglycerin  there  was  present  the  less  was  the  percentage 
of  carbonic  oxide,  and  the  larger  the  percentage  of  the  less 
harmful  carbonic  acid.  <  Ine  point  which  mighl  be  of  some 
little  interest  was  w  ith  regard  to  the  effect  ot'gelatinisation  on 
nitrocellulose.  Ho  had  examined  nitrocellulose  (gun  cotton) 
as  to  the  amount  of  heat  evolved  on  explo-iou  by  a  good 
-ample  of  it  containing  I3'30  per  cent,  of  nitrogen,  and  the 
result  was  that  1  J  61  calories  were  developed,  bnt  the  same 
latinisation,  ami  being  cut  into  grams  yielded  922. 

Mr.  GiTTMAXN,  in  reply,  said  Mr.  Beid  said  that  the 
Sehult/e  and  K.C.  powder  gave  a  verj  hard  ash,  which  was 
one  of  the  chief  reasons  they  could  not  be  used  for  military 
purposes.  No  doubt  that  was  one  reason,  but  there  was 
also  the  other  reason  that  lie  gave  in  the  paper,  that  they 
could  not  be  made  of  such  a  degree  of  uniformity  as  to  fulfil 
the  very  strict  requirements  of  military  purposes.  As  to  the 
recovery  of  the  solvent  he  simply  stated  that  it  was  found 
impossible  to  recover  it  economically.  Mr.  Reid  told  them 
that  tbey  tried  to  so  do  in  a  revolving  drum,  passing  heated 
air  through  it,  then  collecting  the  gas  and  condensing  it. 
That  was  precisely  the  way  in  which  it  was  tried  by  raj 
governments,  ami  in  various  countries,  bnt  found  impractic- 
able for  the  simple  reason  that  when  yon  had  to  deal  with 
very  large  quantities,  much  larger  than  the  E. I  Company 
had,  you  wanted  such  a  large  amount  of  drying  drums  and 
such  "a  large  quantity  of  air  to  pass  over  the  powder  in  order 
to  evaporate  the  solvent  perfectly  and  absolutely  that  the 
amount  of  acetone  contained  in  the  air  was  too  small  to  be 
worth  recovering.  This  at  least  was  the  experience  of 
various  governments  with  which  he  was  acquainted.  Mr. 
Keid  also  said  that  there  would  be  a  good  opening  for  a 
chemist  to  produce  acetone  cheaply,  lie  believed  there 
would  be  some  opening,  although  he  believed  the  quantities 
that  were  used  bv  each  government  were  much  smaller  than 
llv  supposed.  Still  a  good  deal  of  saving  might 
be  effected  in    tl  at   direction,    and    as  a  matter  of  fact  he 
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(Mr.   Guttmann)    had   erected   an   acetone  plant  for  the 
i  rnmenl  .it  WaMham  Abbey.     With  regard  to  ponders 
containing  nitroglycerine,  being  rapidly  superseded  by  those 
containing  only  nitrocellulose,  as  he  had   said  in  his  paper 
he  did  not  n  ish  to   express   any  opinion  as  to  the  merits  of 
the  various    powder-.      He    believed  it   would  he   wiser    to 
abstain  from  so  doing.     Everybody  had  a  right   to  his  own 
.  and   -Mr.  Keid  would  allow  him  to  have  his.     Then 
Mr.   Ucid  said  the  projectiles  could  not  be  elongated  beyond 
tain  point,  which  was  quite   right.      He  only  said  that 
with  the  smaller  bore  the  projectiles  had  to  be  lengthened. 
To  what  extent  that  was  possible  was  rather  a  question   for 
military  men.  still  it  had  been  found  that  a  rifle  with  five 
mm.   bore,  or  about   0-2  of  an  inch  was  quite  practicable. 
It  had  been  tried,  and  it  was  quite  on  the  raids  that  it  might 
be  introduced  somewhere.      As  far  as  the  rifling  of   such  a 
small  bore  went,  there  was  no  difficulty  in  making  even  so 
fine  a  rifling  as  required  for  thV,t.     Mr.  Keid  was  not  quite 
Tight   when   he  said  the   wound  produced  by  such  a  small 
projectile  was  so  small  that  a  man  might  go  on  fighting,  and 
then  afterwards  find  himself   incapacitated.     Experiments 
had  been  made  with  small  bore  bullets  for  a  very  long  time, 
and  a  very  elaborate  work  on  the  subject   had  been  issued 
bv  the  firm  of   Lorenz,  of  Carlsruhe,  who  first  made  com- 
pound bullets.     Quite  recently  in  Austria,  he   was  sorry  to 
say,  there  had  been  riots,  and  the  small  arm  rifle  had  played 
havoc  with  some  of  the  miners,  and  when  examined  it  was 
found    that   the    bones   were   shattered   more  than  with   a 
large  bore.     They   made  almost  incurable  wounds.     With 
regar.l  to  the  amount  of   smoke  developed,  what    Mr.    Reid 
stated  held  good  to  a  certain    extent    only.      There    were 
certain  products  of  combustion  which  if  you  burnt  a  powder 
in  the  open  air  would  simply  escape  by  force  of  the  com- 
bustion, that  is  to  say,  solid  particles  not  being  burnt,  and 
that  would   not  take  place    in    a   confined   space  to  such 
extent;  but  when  you  burnt  a  small  quantity  of  powder 
which  flashed  up   in  a  comparatively  lorg  time  when  there 
was  plenty  of  time  for  combustion   to  take  place,  the  dif- 
ference  between   the    smoke  as  regarded   a   confined  and 
unconfined  space  was  not  so  very  large.    The  use  of  liquified 
gas  for  the  propulsion  of  bullets  had  been  mentioned,  and 
the  experiments  of  M.  Giffard  of  the  sliding  railway  fame 
in  the  Paris  Exhibition.     He  believed   both  M.  Giffard  and 
Mr.  Edison,  who  wanted  to  decompose  water  and  form  gas 
and  explode  it,  were  on  the  wrong  tack   as    far  as  prac- 
ticability   went.      He   quite   agreed   that  theoretically   the 
combustion  of  solid   oxygen   and  hydrogen  were  probably 
the  best  things   in   the   world,  but  to  inttoduce  them  into 
practice  required  a  genius,  and  he  feared  that  manufacturers 
were  cot  always  geniuses.     Then  it  was   said  that  globular 
powder   was    better   than   flat    powder,  especially  that   flat 
■powders  caked  together,  r.nd  the  flame   could  not  be  pro- 
pagated so  fast.     He   had  no  interest  in  advocating  either 
one  or  the  other,  but  all   he  could   say  was  that  he  had  on 
the  table  samples  of  smokeless  powder  of  various  descrip- 
tions, and  every  one  examining  Yon  FOrster's  powder  would 
rind   that  it  consisted  of  a  peculiar  form  of  flakes  which 
made  them  fill  up  an  ordinary  black  cartridge,  although  the 
weight  was  only  one-third,  and   there  was   plenty  of  air 
space    anrl    probably   more    than   with    globes.      With    a 
globular  grain  if  you  made  it  small  you  would  have  plenty 
of  surface  in  relation  to  bulk,  but  if  you   had   it   too  great 
the  bulk  would  be  much  larger  than   the  surface  presented, 
and  this  might  not   be  the  case  in   the  flake  powder.     For 
large  powder  like  ballustite  it  would  be  impossible  to  make 
globular  powder  of  that  size.     Globular  powder  might  have 
its  advantage  •       against   cubical  ponder,  but  it  would  take 
too  long  to  go  into  full  explanation  of  these  details  ■.  it 
would  be  sufficient  to  say  that  those  who  selected  cubical 
powder  had  very  good  reasons  for  their  cl  ■•  who 

selected  flakes,  and  those  who  selected  tin-  globular  had 
also  a  reason  for  what  they  did.  Everyone  tried  to  work 
in  the  right  direction,  and,  as  Mr.  Keid  said,  in  the  result 
the  fittest  would  be  found  to  survive.  With  Von  Forster's 
smokeless  powder  a  pecular  nude  of  drying  was  ado; 
which  caused  the  flakes  to  crumple  up,  and  consequently 
leave  a  great  amount  of  air  space.  Reference  had  been 
made  to  the  accidents  at  Wallham  Abbey,  and  it  was  said 
that  such  accidents  did  not  happen  at  private  shops.  He 
was    happy   to    say    that   he    had   not   yet   had   a   serious 


accident  in  his  20  years'  experience,  but  he  believed  he 
n  i-  an  exception.  He  was  sorry  to  say  that  most  of 
the  manufacturers  had  found  in  starling  their  work-, 
and  in  the  beginning  when  they  did  not  quite  know 
how  to  work  cr  exactly  the  nature  of  the  staff  with 
which  they  were  working,  that  there  wete  sometimes 
explosions.  Not  so  very  long  ago  there  was  a  very 
severe  conflagration,  not  an  explosion,  in  a  ballistite 
factory  in  Italy,  and  there  had  been  a  number  of  acci- 
dents in  connexion  with  nitroglycerine  all  over  the 
world,  although  much  less  than  in  gunpowder  works,  so 
that  they  need  not  be  surprised  that  there  had  been  some 
at  Walthatu  Abbey.  There  must  alwavs  be  some  experi- 
ments made,  but  he  believed  they  could  be  done  with  proper 
care,  lie  could  not  speak  any  further  on  that  subject  as  he 
might  have  to  give  evidence  on  the  subject.  Hut  he 
thought  it  would  be  found  eventually  that  the  explosions  at 
Wallham  Abbey,  except  the  last  one,  were  not  of  such  a 
serious  character  as  was  thought.  With  regard  to  elec- 
tricity in  connection  with  nitrocellulose  powder  Mr.  Keid 
would  remember  that  he  dealt  with  that  very  fully  in  a 
paper  before  this  Society  last  year,  where  he  acknow  ledged 
his  work  in  construction  of  drying  houses  so  as  to  make 
them  nonelectric.  He  did  not  think  the  black  leading  of 
nitrocellulose  was  done  with  that  object  generally,  though 
it  had  that  effect:  and  he  quite  agreed  with  Mr.  Keid  that 
the  electricity  should  be  carried  away  with  such  powders. 
Unfortunately,  every  manufacturer  did  not  see  it  in  that 
light,  and  he  feared  they  would  have  many  gun-cotton 
drying-houses  on  fire  before  they  realised  the  importance  of 
tins  matter.  The  black-leading  was  generally  done  for  the 
purpose  of  filling  up  the  pores  of  the  powder,  and  giving  it 
a  smooth  surface.  Mr.  Bloxam  had  found  fault  with  him 
for  not  mentioning  powder  for  the  Navy,  hut  as  a  matter  of 
fact  he  did  not  know  of  any  general  difference  between 
powder  for  the  Navy  and  powder  for  the  Army,  for  the 
same  effect  was  desired,  the  same  class  of  powder  would  be 
used,  and  the  exigencies  for  all  of  them  were  nearly  the 
same.  With  reference  to  the  high  temperature  of  the 
magazines  he  thought  he  recollected  seeing  in  some  paper 
a  letter  asking  why  did  the  constructors  of  ships  set  their 
magazines  so  near  the  boilers  so  as  to  over-heat  them  ; 
surely  they  might  put  them  somewhere  else,  and  if  for 
other  reasons  a  powder  is  preferred  which  does  not  stand 
heat  so  well  as  black  powder  the  removal  of  the  magazine 
w.is  not  aii  in-urinountable  difficulty.  Then  there  was  an 
answer  to  that,  of  course,  that  they  could  not  alter  the 
ships,  the  magazine  was  in  the  most  handy  place,  and  so 
forth,  but  even  then  there  were  means  known  by  which 
such  magazines  could  be  cooled  down  if  necessary.  But  in 
general  the  danger  of  over-heating  such  powder  was  not  so 
great  as  people  imagined.  It  would  stand  a  good  deal  of 
heat  before  it  decomposed  or  went  off.  Mr.  Macnab  had 
corrected  him  with  regard  to  rifleite  not  containing  potas- 
sium nitrate.  He  also  said  ballistite  could  be  made  in  sheets 
up  to  1  j  ins.  in  thickness.  No  doubt  it  could;  he  believed 
it  might  be  made  thicker,  but  he  did  not  believe  they  would 
be  good  sheets,  or  that  they  would  work  well  in  a  gun.  In 
making  such  thick  sheets  the  difficulty  of  removing  the  air- 
bubbles  and  the  solvent  would  be  very  considerable. 

Mr.  W.  Macnab  said  he  referred  to  powder  made  with 
nitroglycerin. 

Mr.  Guttmann  said  he  understood  that,  but  even  with 
these  the  air-bubbles  would  remain.  Mr.  Macnab  had 
answered  Mr.  Bloxam  with  regard  to  carbon  monoxide, 
and  therefore  he  need  not  say  much  with  regard  to  it. 
There  would  be  carbon  monoxide  wherever  there  was 
imperfect  combustion,  but  their  aim  was  to  make  a  powder 
which  had  peifect  combustion;  ballistite,  cordite,  and 
nitroglycerine  powders  in  general  gave  perfect  combustion, 
provided  they  were  properly  made.  Nitroglycerine  having 
an   excess   of  oxygen    in   burning   would   alwavs    prod 

s  containing  less  carbon  monoxide  than  others.  His 
remarks  as  to  heating,  and  so  forth,  were  highly  interesting, 
and  he  understood  Mr.  Macnab  had  done  a  great  deal  to 
investigate  the  heat  developed  by  various  powders. 

-. — Q3P>JW> — — 
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W    \,  COI  N  :   I  '1    »  lNH    EXPERIMENTS  ON 
i  in    STB1  m.i  II  OF  LEATHER. 

in   «  »i  iii;  o.  u.  miii  \  .. 

I\  oooiMof  hi*  work  in  tlic  Indian  Ordnance  Department 

the  author  was  asked  by  the  Director-General  of  Ordnance 

ii  India  to  undertake  n  series  of  mechanical  tests  with  the 

:   ,.  ,  rtaining  the  tensile  strength  of  harness-leather 

la  in  ill..  Government   Harness  and  Saddlery  Factory  at 

Cawnpur,  and  to  compare  it  with  that  of  samples  made  in 

private  tanneries  in  Madras  and  in  England.  Several  hundred 

tests  of  various  kinds  were  made,  and  it  is  proposed,  with  the 

lion  of  General  Walker,  to  summarise  the  more  useful 

of  these  results  in  this  short  paper.     Visits  to  the  Cawnpur 

factory  have  enabled  the  writer  to  give  a  sketch  of  the 

system  of  tannage  bj  which  the  leather  was  made,  and  thus 

to  give  additional  interest  to  the  research. 

The  factory  is  worked  by  the  <  Irdoance  Department  of 
India,  under  the  immediate  superintendence  of  officers  of 
[he  Royal  Artillery.  The  foreman  is  an  experieuced 
English  tanner,  and  he  is  assisted  by  several  Btaff-sergeants 
instructed  by  him  in  such  details  as  are  required  to  enable 
them  to  supervise  the  native  workmen  in  their  own  depart- 
ments. To  Colonel  Baddeley,  the  superintendent,  and  to 
Mr.  Wilsworth,  the  foreman  tanner,  I  am  verj  greatly  in- 
debted for  information  in  regard  to  the  details  of  Cawnpur 
tannage.  The  tannery  is  of  no  mean  size,  there  being 
usually    fl  to    40,1  I  0    hides   under   treatment    in 

the  lanyard  at  a  time;  the  currying  and  the  subsequent 
fashioning  of  the  leather  into  harness  and  saddlery  com- 
ponents are  conducted  in  the  same  establishment. 

The  Sisteii  of  Tankage  dsed  in  tub  Cawxplb 
Man  i  pacture. 

The  Factobt  is  situated  on  the  hanks  of  the  Ganges, 
close  to  the  point  at  which  it  is  joined  by  the  Ganges  Canal, 

and  it  i*   from   this    latter   source    that   the    water  supply  is 
drawn.       The    following    numbers    are    the    results    of    an 
analysis  of  water  from    this   canal   made  by  Dr.  Com) 
in   the   autumn  i  E    1867,  and   recorded    in  a  Government 
publication*  : — 

Degrei  9  of  total  hardness r; 

permanent  hardness ^-s 

Grains   .if  oxygen  required    to  oxidise   the  readily 

oxidisahle organic  matter  in  1,000  grains  of  water..  ir0O0G5 

S  k-rains  otfilli  n   '  water   B"26 

Volatile  matters n-7 

Mineral  7:,,i 

Km'  ,  insoluble  in  water .m; 

Lime  as  earn  mate  2"i> 

S  lublosalts 2".". 

Sodium  chloride 1\-, 

With  the  exception  of  the  somewhat  large  percentage  of 
suspended  matter,  a  difficulty  met  by  allowing  the  supply 
to  staud  in  settling  tanks  before  use,  the  water  appears  to 
be  suited  for  the  work  of  the  place. 

Th.  Hum  -  are  for  the  most  part  buffalo  and  cow  hides, 
which  come  to  the  factory  from  different  parts  of  India 
verj  lightly  salted,  while  a  few  are  obtained  green  from  the 
Cawnpur  butchers  and  require  immediate  treatment.  They 
arc  said  to  be  fairly  well  flayed  as  a  rule,  with  but  few  flesh 
cuts  and  little  fat.  t  Iccasionally,  careless  handling  prior  to 
salting  is  found  to  have  produced  local  putrefaction,  which 
greatly  deteriorates  or  destroys  the  skin,  and  is  made 
apparent  in  the  lime  pits,  even  if  it  have  not  declared  itself 
previously. 

The  Tanning  Material  used  has  generally  been  Babul 
(Acacia  Arabica)  bark,  with  a  small  proportion  of  mvra- 
bolans  :     within   the    last    few   months    valonia    has    been 

'  "Statist  ]■  -  ptive.  and  Historical  Account  of  the  North- 
"•  si  Pi  ivii      -       In  lia,"  \  ol.  VI.,p.  823. 


Substituted    for    the    latter,    but    all    the    Cawnpur    !•  I 
referred   to  in  thi*  p  made  with   the  addition  ..f 

myrabolans.     A  few  experiment!  were  tried  with  a  view  to 
introducing  the  use  ..i   Sal  (Shorea  Holnuta)  bark  in  p 
of  Babul,  but  the  leather  so   prepared  was  somewhat  bard 
and  dark  coloured,  an. I  gave  a  distinctly  inferior  t  st,s 
numbers  quoted!  trill  show.     Babul  bark,  whiol 

abundant!)  obtainable  from  local  font  d 

by  Christ)  to  yield  ih-'jj  percent,  of  a  good  cream-eolonnd 
tannin  ;  a  sample  given  to  Ihe  author  on  the  occasion  ..I  bia 
visit  to  Cawnpur  in  IS  I  per  cent,  of  tannin,  while 

a  specimen  ol  Sal  bark  yielded  only  9  per  cent.  The  bark 
i*    said   to   be   of   fairly   constant   strength,  showing   only    a 

slight  loss  of  tannin  (by  exposure)  dining  the  rainy  season. 

l'b.'  exhaustu I  the  bark  is  effected  in  latches,  which  are 

worked  in  series  of  eight,  giving  different  solutions,  with 
a  range  of  from  -J  to  SO  barkomcter.  The  latch.  -  are  ol 
brick  with  wooden  false  bottoms,  and  are  of  tin.-.-  diffi 

in  different  sheds.     The  sizes  and  weights  of  mat.  rial 
employed  areas  follows: — 


*           i  itcb. 

Chlrgc  i.i  B 

11'  x  10'  x  8' 

Cwt. 

i   < 
13 

10'   ■    in 

13 

111'  x     '..'  . 

33 

In 

The  tan   liquors  are  returned   to  In-   refreshed,  to  one   or 
other  of  the  latches  according  to  the  strength  indicated. 
The  Tanning  Pbi  onducted  as  follows : — 

The  hides  are  soaked  in  pits,  in  which  the  water  is 
changed  whenever,  from  its  appearance,  it  is  judged  to 
require  renewal;  they  are  then  stocked  for  about  half  an 
hour  in  a  gentle  stream  of  running  water. 

They  are  next  limed  in  a  series  of  sis  pits,  each  fresher 
than  the  last  The  lime  pits  are.  as  usual,  worked  in  rota- 
tion, being  made  up  originally  with  5  cwt.  of  lime  to  the 
pit  ;  this  liquid  lasts  for  about  a  month  without  further 
addition  of  lime,  and  treats  about  700  or  800  hides.  Each 
hide  may  remain  in  the  limes  for  from  1 J  to  18  days,  but  in 
the  hottest  weather  a  somewhat  shorter  soakini 

They  are  now  uchaired  and  fleshed,  and  are  then  bated 
in  a  liquor  made  up  by  extracting  seeds  from  the  pods  of  the 
Babul  tree  with  water.  This  hate  has  originally  about 
2  cwt.  of  the  seed  to  each  pit,  and  lasts  about  three' weeks ; 
a  gentle  fermentation  is  initially  set  up  by  the  addition  of  a 
few-  buckets  of  tan-liquor,  l-'or  light  leather  a  bran  bate 
is  generally  substituted.  The  process  demands  careful 
attention  at  all  times,  but  particularly  in  the  h< 

The  hides  arc  now  at  once  transferred  to  handler*  con- 
taining weak  liquors  (7  to  8°)  for  two  or  three  days,  being 
handled  every  two  or  three  hours  duriugthe  first  day.  The 
spent  liquors  from  this  vat  are  allowed  to  run  to  waste. 
After  this,  the  skins  are  handled  daily  for  about  a  month 
in  stronger  liquor  (15  ):  then  for  a  month  in  "floaters" 
in  liquor  of  about  20°;  next  they  are  transferred  to 
"dusters"  working  at  a  strengtl  of  30  and  containim:  a 
small  proportion  of  fresh  hark  ;  here  they  are  handled  dailj 
for  from  one  to  two  mouths,  and  are  then  put  away  for 
about  six  months  in  layers,  the  liquor-strenoth  in  which 
varies  from  35  to  50  .  but  averages  45  .  Each  layer-pit 
contains,  iu  addition  to  the  liquor,  4  cwt.  of  bark  and  2  cwt. 
of  myrabolans,  and  treats  100  hides. 

iim.. — The  hides  are  now  transferred  to  the 
curriers'  shop*,  where  they  are  successively  shaved  to  the 
required  thickness,  scoured  on  tlesh  and  grain,  passed 
rapidly  through  weak  sumach  liquors,  oiled  with  cod-oil. 
sainmed,  and  struck  out,  re-shaved  or  flatted,  stuffed  with  a 
mixture  of  cod-oil  and  tallow  (in  equal  parts  in  the  cold 
weather,  but  containing  60  per  cent,  of  tallow  in  the  hot 
a),  and  are  finally  dried  out  and  finished  by  the  removal 
of  surplus  grca*,  . 

In  all  the  processes  here  described,  the  average  treatment 
has   been    given  :  but    this    must    of    n  itlv 

modified  at  different  seasons  in  a  climate  which  is  equivalent 
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to  an  English  summer  in  the  cold  weather,  where  the 
urometer  may  duly  rise  for  several  months  to  over 
i-'.,  when  a  verj  small  proportion  of  atmospheric 
moisture  exists,  and  where  for  two  or  three  months  the 
atmosphere  may  be  saturated  with  water  vapour  with  a 
thermometer  indication  of  over  90  . 

Concerning  the  processes  used  in  the  preparation  of  the 
Madras  and  of  the  English  leather,  the  author  has  no  in- 
formation. The  latter,  however,  was  taken  from  a  large 
namber  of  hides  supplied  t"  the  Government  by  a  good  firm 
of  English  tanners. 

The   tests   to  be  described    were  made    chiefly  with   new 

leather.  Half  hides  were  supplied  to  the  author's  Department 

and  were  cut.  under  his  direction,  in  the  manner  detailed 

rw.      \  certain  number  of  the  C  awn  pur  (Babul-  and  Sal- 


tanned)  English  hides  were  made  up  at  Cawnpur  into  harness 
components,  were  issued  to  a  Lattery  ol  artillery,  and,  after 
si\  months'  service,  were  returned  for  test,  ami  were  then 
cut  up  into  straps  of  sui'able  shape  and  size  for  the  testing- 
machine.  The  testing-machine  was  one  of  Greenwood  and 
B  it  lev's  iever  pattern,  and  although  intended  and  generally 
used  to  test  metallic  specimens  up  to  a  100-ton  load,  was 
yet  equally  adaptable  to  the  measurement  of  any  stress 
exceeding  500  lbs. 

Tests  of  New  Leather. 

The  half  skins  being  submitted,  straps  measuring  in  the 
test-portion  10  inches  in  length  by  2  inches  in  width,  were 
cut  from  different  positions  in  the  hide,  as  indicated  in  the 
annexed  diagrams. 


_-7^ -> 


Method  A.  of  cutting  :  with  test-portions  in  "  means  "  of  straps  a  and  e. 


aeat- 


<X>mi)llllllll  '                                   a.f 

az                     am  mm  ii  a* 

b;                                              t-/ 

bZ                                                                              iZ 

cJ                                       IlilHIIIItiiiill  rl 

c?;>iiiiii)immil                     cz 

t£9                                                           en 

dX                                                                 c/X 

el  llinll  lilnll                                B1 

eZ                                      'IllllllllllllfcZ 

.r)                                                      cc-t 

nZ                                                                             crZ 

n                   ■  unman  m>< 

fHiinnniniiin'                     ft 

Method  B.  of  cutting  :  with  test-portions  in  "  extremes  "  of  straps  a  and  e. 
N.B.— The  shading  ( 10"  x  2")  indicates  the  actual  portion  of  the  strap  on  which  the  test  is  made  and  measured. 


Table  l. 
Showing  the  Average  Strength  of  the  Vaimols  Leather  Sammes. 


No.  of 
ll  dei 
Tested. 

Neck  Half. 

Rump  Half. 

Ride. 

No.  of 
Straps 
Tested. 

Tlliek- 

ness  :it 
Point 
of  Rup- 
ture in 
In.-,. 

Averare 
Breaking  sin  - 

in  LI  is. 

Average 
Stretching 
per  Cent. 

,    Thick- 
No.  ol    nessal 

Average 
Breaking  Stres; 

in  Lbs. 

Average 
Stretching 

per  Cent. 

Actual. 

Per  Si, 
In. 

Under 
Maxi- 

m  urn 
Load. 

Perma- 
nent 
after 
Eup- 

1  Mir 

stinps 
Tested. 

Poinl 
..[  Rup- 
ture in 

Ins. 

Actual. 

Per  Sq. 
In. 

Under    P«™a- 

"*"'  tV,i„'" 

Cawnpur,  heavy,  mean .... 
„        light,  hi'-  i" 

S 
8 

G 
6 
3 

12 
12 

21 

u 

12 

0-158 

o-no 

0-171 
0-103 
0-141 

1,650 
1,200 
1,400 

1,010 
1,480 

5,190 
5,740 
4,336 
5,030 

5,300 

16-0 

21-0 
29-0 
28-0 
28-0 

8-3 

o-o 

6-4 

0-5 
6'4 

12 
12 

21 
21 
12 

0-191 
0-176 
0-246 
0-142 
0-212 

1.S70 
l.sio 
1,810 
1.270 
1,890 

4,780 
5,220 
3,060 
4,51)0 
4,490 

20-0 
25-0 
29-0 
27  0 
29-0 

6-« 
5'8 

7-1 
5-7 
6-8 
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II. ill  of  the  hides  were  oul  to  method  A.  hall 

■i  ling  to  method  I! ;  only  the  rtrmpn  a,  • .  i .  and  I  were 

I  in  the  usual  way,  the  intervening  (trips  6,  rf,  and    i 

a  reserved  for  special   testa.     All  pieces  marked  l  an 

sideredto  have  come  from  the  neek  half,  those  marked! 

from  the  rump  half  ol  tin-  bid<  . 

The  test  portion  was  always  of  the  site  quoted  (10"  •  'J   ), 

edgi     and  corners  were  carefully  and  evenly  cut. 

was  measured  by   means  of  a  micrometer 

i  inch  intervals  of  length,  so  that  the  thickness  at 

ol    rapture  might   be   accurately    known.     The 

i  of  the  piece  was  gripped  directl)  bj  the  jaws  of 

:  machine,  and  the  long  end  was  turned  over  on 

I  stitched  <o;i.  to  form  a  loop  which  passed  over  a 

placed  in  iin'  moving  cross-head  of  the  machine. 

ach   length,  forming  the    test    portion,    was   thus 

i  between  the  supports  of  t lie  machine,      fo 


ensure  rupture  l  part,  the  test  poi 

was     ul      inch  narrower   than  the   end*,   which 
•_■     inches  n  id< . 

1  'hi    tests  i  •  Babul),  twelve   English,  ami 

three  Ho  li  a  b  des  are  dealt  with  In  Table  l . 

1  for  the   sake   c.f  showing  the   variation  in  strength    at 
different   parts  of   the  hide,  the  above   results 
worked  up  into  the  following  diagram,  which   ma)  to 
extent*    be   regarded   as   representing   the  distribution  of 
strength   in   typical   b  j    number  quoted  being  the 

mean  of  the  breaking  loads  of  all  the  Btraps  from  similai 
positions  in  bides  ol  the  same  class.  The  Btraps  marked  a 
were-  uearest  to  the  back;  tho-,-  marked/ were  within  a 
short  distance  of  the  bell)  edge  of  the  -kin.  the  letters 
espondiog  to  those  given  in  thi  diagrams  sketched 
above. 


Tabu   2. 
Showing  Distribution  ..i   Stbengtb  in  the  Hides. 


II  Hides. 


■  'itiin? 


SPCR  : 


Rump. 


contribut- 
ing to 


Light  II 


Rump. 


' 


' 


,r ..  i  5800  1-  0  4300 

c urn  5300  ..                    ..            'J'i'1'1  4800 

..  -      5300  216X1  4950 

I  ■■:<>  5000 

4200  ..                   ..                     5550    1 

ill"  550J  2400  5600 

Metho.l  B...  1 

I* 1703  5400  ..                   ..            1700  4450 

K.f ..  4350  1400  5450 


LOO  5700 

II."  6070  ..  4900 

5850  5150 

UOO  5300  ..  5000 

703  3550  13  5100 

II'"  £750     2530  6  00 
1500  6450  ..  ..  '  lino  430C 

1460  5550 


r,i 


I860  3250     l.Wl  3350 


\ 


•  ■ 1400  5150 


1720  3300 


B 


1810  4700     2080  4150 

If 1290  4820  ..  ..  1760  3800 

,  .i 1230  3550 

I 

Ir 


10  0  3950     1910  3300 


1340  4550 


5O0C 
■        8      < 


li"  4300  lit"  4350 

llln  3500 

li  "  5600  1560  5100 

G-0  4800  1200  4758 

Hon  3000                    I     :>lu  4600           ..  ..            i  80  4250 

SCO)  1301)4650 

i2O0            ..  ..            1"-"  3650 

5750 
I  I 

esent  the  actual  breaking  load  in  pounds ;  flu  ant 


1660  2950 


700     220a  4800 


r  3 


A    few    tests  wore  next  made  to  determine  the  relative 

values  of  the  leather  samples  when   saturated  with  \vate-. 

In  Table  3  will  be  found  recorded  the  strength  of  the  wet 

together  with  the  difference  per  rent,  of  this  result 

as  compared  with  that  of  a  normal  (dry)  test  of  a  strap   cut 

position  immediately  adjacent  iuthe  sime  hide.     The 

■  ere   allowed   to   soak    in   pure   water   for   18  hours 

prior  to  testing,  ami  were  transferred  to  the  testing-machine 

directl)  they  were  withdrawn   from   the  water.     The 

water  became  rapidly  wrung  out  of  the  leather  as  str    -       - 

'.  and  stretching  set  in,  and  at  the  conclusion  of  the 

strap  was  only  .lamp.     It  does  not  appear  that  the 

wetting  has  appreciably  altered  the  strength  of  the  leather, 

is  the  results  varied   on   botli  sides  of  the   normal,  and  the 

■iiean  difference  of  5  per  cent,  is  scarcely  sufficient  to  indicate 

a  serious  diminution  based  on  so  few  results. 

In  order,  if  possible,  to  ascertain  how  far  statements  of 
n  the  square  inch  of  cross  section 
were  reliable  for  samples  which  had  not  undergone  perfectly 
uniform  treatment  under  the  rlosluv's  knife,  a  few  tests 
were  made  with  specially  shaved  hides.  The  straps  were 
thinned  evenly  down  with  a  sharp  knife  by  men  accustomed 
To  working  with   leather,  until    abau:  half  of  the  substance 


had  been   removed   from  the   flesh    side,  leaving   the  gram 
side  intact.     Tile  results  of  the  testi    are    given  in  Table  4, 
and  a  comparison  is  made  with  normal  tests  from  adjs 
straps.      I'    v ill  be  seen    that  a  reduction  of   thickness  equal 
to   50  per  cent,  reduces  the  strength,  on  the  average,  b) 
about    15  per  rent.,  while  the  extensibility  under  sip 
iiderably  increased.     I  may  here   mention   that   in  s 
r    te^ts    not  reported  in    this    paper,  a   deep  tlesh  cut 
which  occurred   across  the  centre  of   one  strap  appeared    to 
have  no  appreciable  influence  on  the  result. 

Finally,   a   tearing    test    was  made   by  passing  a  round 
steel   hook  i  inch  in  diam  iter  through  a  clean-cut  hole  in 
the  leather,  and  applying  tension  through  this   honk,  n 
the  point   at   which  the  hook  began  to  tear  through   the 
hide,  and  that  at  which  complete  rupture  resulted. 

In  Table   6    is  given    the   average   thickness  and  weight, 
both  per  sq.  in.  of    surface    and    per  cnb.  in.  of   - 
of   the   hides   examine  1.   as  found  from  the  mca-urement- 
made  of  the  \  3  straps  cut  fron 

•  The  number  of  hides  irse  insufflci 
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Tabie  3. 
Showing  the  Results  ok  Wi;t  Tests. 


Hide. 


Nock  Bad. 


I 


tibs. 


Extension  per  Cent. 


Actual. 


i.     ^  ,    ,.,     Difference 
Per  Square        f 

I'"h-  Normal. 


Under 

Sir 


Difference 

from 

Normal. 


After 
Rupture. 


Difference 

from 
Normal. 


> 'iwnpur.  heavy,  No.  2 ... 

light,  Xo.  1  .... 

\  o.  1  — 

S   .  1 


Hide. 


Oawnpnr,  heavy.  Xo.  2  . . . 
light.  No.  1 .... 

English,  heavy,  Xo.  1 

4 

Madras,  No.  1 


0-160 


Per  t  out. 
-12"6 


o-lj.-i 

1,500 

-12'0 

o-sss 

1,800 

-  27  ■  5 

0-194 

:'  -: 

+  i-o 

" 

1,030 

-    \2 

26 

3! 
36 
38 


Bump  End. 


Per  Oent. 

+  7 

-  4 

0 

+20 

+  a 


n-o 

ll-B 
12-0 

13'l) 

l.Vll 


Thickness 


I 


0'194 
0-205 
0-250 
0-244 
0-211 


Breaking  Stress  in  Lbs. 


i>  ..  c:^..  ..„    Difference 
Actual.       PeIJ^,ar0         from 
,ncn-  Normal. 


2.1"  i 
1,903 
1,800 
2.150 


Extension  per  Cent. 


Under 


Di  (Terence 

from 

Xoruial. 


After 
Rupture. 


Table  4. 
Showing  Ke.tlts  of  Testing  Shaved  Hides. 


Neck  End. 


Hide. 


Tlrckness 
in  Inches 
as  Tested. 


Percentage     Breaking 
S    tved  Stress. 

away.  Lbs. 


Breaking  Stress 
per  Sq.  In. 


Difference 

from 
Normal. 


Extension  per  Cent. 


Under 

Load. 


Difference 

from 

Xormal. 


After 
Rupture. 


Per  Cent. 
+   53 

-   68 

+  136 
+  23 


Difference 

from 
Xormal. 


Per  Cent. 
-W6 

29 

Per  Cent. 

-   7 

11  0 

Per  Cut. 

.-..120 

-  .;» 

27 

+  8 

10-8 

+  116 

S.SlKI 

-11-8 

2:i 

-   !l 

12ii 

+   71 

3,690 

+  11-1 

36 

-  24 

13-5 

+  61 

5. 12H 

35 

—   ■', 

125 

+  25 

Difference 

from 
Normal. 


avy,  Xo.  2.. 

0-086 

411 

803 

„        light.  Xo.  1  ... 

0017;, 

395 

:.2n 

3. 170 

English,  heavy,  No.  3  ... 

0-0S8 

529 

7ihi 

0-085 

30-3 

M" 

4,910 

" 

tl-ii 

-11-0 

-2!>'5 
-172 
-13-9 


30 
30 

37 
31 


+   1 

+  16 


90 

12  4 
7'6 


-17-9 


+  16 


Rump  End. 


Hide. 


Thickness    Percentage     Breaking 
ill  Shaved  Stre  ■-. 

Inches.  away. 


Breaking  Stress 
I>er  Sq.  In. 


Extension  per  1  li  :it. 


Lbs. 


Difference 

from 

Xormal. 


Under 

Load. 


Difference 

from 

Ni  rmal. 


After 
Rupture. 


+38 


Difference 

from 

Normal. 


Cawnpur,  heavy.  Xo.  2  . 

light.  No.  1.. 

English,  heavy, No.  '■', .. 

Madras,  No.  3 


n.:-7 

3 

o-iio 


1.".; 
57-0 
58'5 


!>5H 

5,570 

+   2*2 

+  13 

11-ii 

+  35 

850 

-16-0 

37 

+  19 

105 

+45 

300 

(,640 

-125 

45 

+  25 

19-0 

+  87 

610 

3,640 

-86'5 

37 

+  6 

122 

+  22 

Mean. 
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Turn    5. 
Showing   Rebclta  oi    Xeaiu 


\.       i :  1 1 '  i 


1 
0*190 

500 
ISO 

550 
600 

290 

In. 
0-210 

.-..-.■i 



0U91 

IT.'. 

0-213 

500 

\  ,.  2 

0"21S 

G  in 

SOO 

250 

H'L'TI 
0-259 

500 

.-,-11 

210 



0-223 

__ 

550 

2  to 

No.  i 

0-103 

350 

25  ' 

210 
ISO 

0-2S7 

0'22l 

350 

17" 

200 
ISO 



0"1S1 

- 

S25 

i-  , 

0-220 

• 

l    -■ 

0-14S 
0-15J 

? 

800 

<S00 

;;.-,n 

230 

0-202 

430 

550 

230 

200 

Mean 

0-151 

230 

0-196 

270 

ih,  light,  N'o.  1 

..      No.8 

0-140 

n-12.-> 

2.io 
200 

5 

1G0 

U-121 
0  186 

? 

220 
250 

180 

- 

o-isa 

22.1 

160 

0-12S 

235 

- 

TlBLE    6. 

Showing  the  Average  Weigh:  and  Substance  oe  every  Hide  examined. 


Mean  Weight  in  Grains 

per  Sq.  In. 


Mean  Thickness  in  Ins. 


Weight  in  Grains 

i.  In. 


Ih. I.-,  Lverageof. 


Xeck 
End. 


Rnmp 
End. 


Whole 
Hide. 


Xeck.        Rump.       Whole,        Xeck.        Hump. 


.  hides  . 

Unlit  hides.. 

gitsh  hi*vy  hides... 

,:       ..       light  hides 

3  Madras  hides 


4S-S 

42-3 

"171 

o-2ol 

0187 

220 

29-2 

41  3 

353 

0-127 

0-1S3 

0-153 

230 

16-2 

61-0 

53'6 

0-183 

0-21S 

213 

26-9 

310 

S0-4 

0-113 

0-144 

0-183 

.iri 

1^  :; 

41-S 

0-150 

0'21s 

0-184 

228 

227 

2-20 

226 

22- 

212 

246 

235 

236 

22  1 

22 1 

In  order  to  throw  further  light  upon  the  nature  of  the 
leather  tested,  its  absorbing  power  in  regard  to  water  was 
taken,  and  also  the  specific  gravity  of  the  material  when 
saturated  «ith  water,  the  results  of  this  examination  being 
recorded  in  Table  7.  It  will  be  noted  that  the  most 
i.t  and  least  dense  leather  was  that  of  Cawnpur 
manufacture,  next  the  Madras,  and  last  the  English,  which 
order  represents  also  that  of  their  respective  tenacities. 

bumming  up  the  work,  the  highest  and  lowest  normal 
tests,  and  the  mean  of  each  serii  s.  together  with  the  results 
of  the  tests  of  the  experimental  Sal-tanned  specimens,  are 
included  in  Table  S. 


Tests  or  Used  Harness-Leatheb. 

The  only  tests  which  it  was  possible  to  make  on  the 
standard  size  of  strap  ( 10"  x  2")  were  cut  from  the  central 
portion  or  leather  girths,  and  these  results  are  included  in 
Table  8  (above)  for  convenience  in  comparison  with  those 
obtained  from  unused  leather.  The  size  or  shape  of  the 
other  harness  components  would  not  admit  of  the  cutting 
of  so  large  a  strap:  all  the  remaining  tests  were  therefore 
made  upon  the  longest  and  widest  pieces  that  could  be  cut 
in  any  given  case. 
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Tabbr  7. 
Showing  Absorbing  Capacities   ind  Specific  Gravity  ok  the  Specimens. 


Hide. 


Hygroscopic  Water. 


Maximum  of  Water  absorbed  on 

Soukinp. 


Pe  rconi  age 
Water  in  Leather    Waterabs  irbed 

from  An  by 


Cawnpur,  heavy.  No.  1. 


1  (Ri«. 


a:  •■ 


Mean 

Cawnpur,  light,  No.  1. 

..    2. 
3. 


M.  nil 

Mean  of  all  < lawnpur  samples  .. 


English,  heavy,  No.  I 


3 

3  (R)' 


..    6 

„    0  (»)*. 


Mean 

English,  light.  No.  1  . 

..    3  . 

*■ 


i    

Mean  of  all  English  samples 


i  

,.  i  W 

■2  .... 


\ 


3  i 


B 


Irassamples. 


as  Supplied. 


PerCent. 
12-21 

18-46 

11-97 

1231 
12-2S 


li-97 

11-20 
11-66 


11-34 


11-94 


11-41 
11-42 
1141 
11-93 
10  97 
10-85 
11-20 
11-05 


11-36 


15-02 
14-13 
14-53 
14-23 

1132 
13-81 


1434 


12  85 


12-19 
12-96 

12- 07 
1 1  E6 
13-65 


12-  I ■' 


perfectly  Dried 
Leather. 


By  Leather  as 
Supplied, 


1391 
14-23 
1S-S9 
14-01 
14-00 


Per  Cent. 
49-  1 

51-9 

53-8 

53-S 

53-1 


13-95 

13-60 

12  73 
13-20 


54-1 


59-2 

e.f7 


n-ivS 


64*2 


:.  '-I 


12-88 
12-90 
12-88 
13-02 

12  32 
12-12 
12-61 

13-1!' 


35  ■  77 
32  83 
35-51 
33-81 
35  63 
35-97 
35-70 
36*76 


12-81 

17  71 
16-46 
17-00 
16-60 
16-72 
16-02 

16'75 


35-26 

1*3*5 

47- t 
55 '  ."> 
13-9 

52-3 


50'7 


By  Perfectly 
Dried  Leather. 


Specific  Gravity 

of  Wel-Leather 

Water  =  1. 


Per  Cent, 
70-17 

7092 

81-54 

74-80 

71 -.-.2 


1-194 
1-192 
1-181 

1-181 
1-189 


75-59 


1-183 


■  Us 
79"  13 
8G-50 


85  91 


80-75 


1-166 

1-173 
1-174 


1-171 


1-180 


53-26 
50-03 
:,2-97 
51-77 
52-30 
02-53 
52-88 
54-80 


1-205 
1-203 
1-200 
1-223 
1-196 
1-196 
1-203 
1-199 


52-57 


1203 


74-77 
71*65 
81-99 
7179 
75*66 
77*73 


76*10 


1-184 

1*188 
1*166 
1*194 
1-183 
1*181 

1-183 


1I-7-; 


12-98 


04-33 


■193 


13-85 
14-90 

I 
13-"7 
15*80 


B'67 
49  73 

:.l  -  :.7 
W89 

44*89 


69*26 

72*03 
72  32 
66-08 

.::  78 


14-26 


18-35 


69-  t' 


1-179 
1-1S8 
1-150 
1-165 
1-196 

1-177 


•  Inthistable"    B]   *4  attached  to  a  mark  indicates  that  the  specimen  was  cut 
cut  from  near  the  neck.   •• 


from  the  extreme  rump  end,  whereas  the  remaind 
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Ilulml 

...      I)  I   1 

„r.     liKht.       lialuil 

:  'lltal. 



light  . 

ih,  heavy 

light. 


r.v.  d  Sir  ips. 
Girths, Cawnpur    Babul)  . 

.. 

English 


\ 

Straps 

24 

21 
J  I 
1(1 

IN 

u 

32 

1- 

15 


Tun  i    8 
Si  mm  le\    OF   1!i-i  ii-. 

riinn.'ii.'  Strength  in  Lbs. 


2,410 

■-Mihi 
1.700 

1,850 

1,740 


I 


5 


1,100 

700 

1,010 

1,010 

800 


- 


1,760       n.llo 
1,520       6,820 


l.OSO 
1,650 
1,150 

1,480 

1,160 


0,860 


I 

8,430 
8,670 

2,85  ' 

■.'.■J  i 'i 


I  ndei  Maximum 


> 
- 


Rupture. 


j 


5 


U90 


."1 

:  i 


- 

37 


15 
16 
10 


26 

21 


10-0 
10-0 
IS-5 


:■< 


4,410 

J.-. 

8,615 

5.370 

2,280 

8,480 

2.1 

1 

]  -2  -  2 

25 

10  0 

17 

29 

120 

IS 

27 

111 

.. 

15 

21 

.  o 

Ill 


ken. 
20  5-0 


20 


6*1 


3-0 


Son       [be  Sal  tannage  m-  conducted  similarly  to  that  with  Babul  bark,  and  the  test  straps  bad  the  same  dimensions.    The 
■  ths  p  iinl  "i  rupture  was  "'17  inch. 

Table  9. 
I  I--  oi    I  -i  i  •  Leathkb  on  Straps  lo  Inches  Long  by  1-j  Inches  Wtjbe. 


Ultimate  Breaking  Stress  in  Lbs. 


Extension  per  Cent. 


Straps. 


No. 
of 

Actual. 

5 

. 

1 

<D 

- 

- 

< 

Per  So..  In. 


Under  Maximum 
Load. 


Permanent,  alter 
Rupture. 


og-strap,  Cawnpur 

.". 

English  . . 

•-. 

1,440 

15 

1,600 

English 

15 

1  520 

G  100 
1,000        1,230 

I  230        7,700 
700        1,010       6,146 


1,386 

K4S0 
2,910 


■ 
1,030 


S3 
S3 
82 


28 

28 

10 

28 

ill 

3 

2.1 

2S 

M 

20 

32 

11 

Table  10. 
Tests  oi    Used  Li  itiier;  on  Plain  and  Perforated  Strap*.     5  Inches  by   1   Inch. 


Straps, 


Hip-straps,  sound,  ( 'awnpur 

English 

Flank  straps,  i*  rforated,  Cawnpur  . 
English  .. 


Number 

.  f  Straps 
Tested. 


Ultimate  Break]   -  - 

tual. 

Per 

Square  Inch. 

Highest. 

Low 

tl 

age. 

1,300 

850 

1,140 

5,020 

- 

600 

70  1 

■ 

;k»i 

.-.M 

70«i 

72n 

500 

570 

3.630 

! 

In  Table  9  it  will  be  noticed  that  the  tests  are  higher  than  The  special  interest  attaching  to  Table  1"  is  to  be  t'oun  I 

the  corresponding  tests  of  used  straps  2  inches  wide,  recorded  in    the   indication    which    it    gives    of    the    extent    of   the 

in  Table  S.     The  author  ha-  had  other  evidence,  however,  weakening   produced  by   perforations   made  to  receive  the 

confirmatory    of    the   observation    that  a  narrow  strap  is  tang  of  a 'buckle. 
|*oportionately  stronger  than  a  wide  one. 
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.'.  that   ustsof  the  rawhide 
;inl    of  manufactured   hide   gave   the    following 

results: — 


Actual 
Strength. 


Strength 
i&re 

In. 


msalted)  .. 
6     ..       saltedhide,after 
,.      G      ..  .,  ..         stocking 

ba 
tl       ..  ..  ..         dusting 


Lbs. 
1  SS6 

1,196 
780 
970 


Lbs. 

6.400 

10^'JC 

5.31  (i 


The  strips  used  for  these  tests  were  taken  at  random  from 
the  Cawnpur  lanyard,  and  were  tested  on  the  maebine  in 
the  author's  laboratories  at  Cossipur,  after  an  interval  made 
as  short  as  possible,  in  order  to  avoid  deterioration  by 
putrefactive  act: 

Finally,  to  bring  to  a  focus  a  few  of  the  points  which 
appear  to  be  indicated  by  the  experiments  quoted  in  the 
paper : — 

A.  In  comparing  the  leathers  produced  by  the  two 
systems  of  tannage,  that  which  had  the  lower  specific 
gravity  (wet  or  dry)  wau  to  a  marked  extent  more  absor- 
bent than  the  other,  and  was  at  the  same  time  stronger 
both  actually  and  per  square  inch  of  section,  but  stretched 

before  rupture. 

B.  In  leather  produced  by  a  given  system  of  tannage — 

1.  Thin  hides  are  stronger  per  unit  of  sectional  area  than 
thick  bides,  while  the  ultimate  intension  before  rupture, 
although  practically  the  same,  is  on  the  average  slightly 
greater  in  the  stouter  specimens. 

2.  Thin  hides  are  more  absorbent,  and  have  a  lower 
specific  gravity  when  wet  than  thick  bides. 

3.  In  any  given  hide,  omitting  from  consideration  the 
extreme  neck  portion  of  the  back,  which  is  altogether 
inferior,  straps  from  the  rump  half  should  carry  a  higher 
actual  load  by  reason  of  their  greater  thickness,  but  will 
nevertheless  stand  a  lower  stress  per  square  inch  than  these 
from  the  neck  half. 

4.  With  average  bides,  a  comparison  of  strength  per 
unit  of  sectional  area  is  permissible,  but  shaving  or  an 
exceptionally  severe  use  of  the  fleshing  knife  may  lower 
the  strength  per  square  inch  of  section,  while  it  increases 
the  extensibility. 

5.  Other  things  being  equal,  a  narrow  strap  may  be 
expected  to  be  not  only  stronger  than  a  wide  one,  both 
actually  and  per  unit  of  sectional  area,  but  also  to  stretch 
more  under  a  given  lorn!. 

Dis(  rjssiON. 

The  CHAISKAK  said  be  hoped  there  were  some  specialists 
present  1  with  leather  who  would  be  able  to  discuss 

this  paper.  Mr.  Macmillan  bad  said  he  was  rather  sorry 
the  Engl  i-b  bather  stood  the  tests  worse  than  the  Indian, 
which  was  perhaps  a  natural  feeling,  but  it  must  be  remem- 
bered that  the  Indian  leather  was  tanned  under  English 
management,  and  perhaps  climate  had  something  to  do 
with  its  superiority.  A-  a  simple  matter  of  mechanics  lie 
irj'  rat'ier  surprised  to  bear  that  a  narrow  strip  should  I  e 
stronger  than  a  wide  one.  The  idea  of  a  thin  strip  being 
stronger  than  a  thick  one  was  more  easily  understood, 
because  the  greatest  strength  of  leather  «as  in  the  surface 
of  the  skin,  anil  there  would  be  more  surface  in  proportion 
in  thin  leather  than  in  thick.  But  it  was  perplexing  that  a 
narrow  strip  should  be  stronger  than  a  wide  one. 

lir  C.  II.  Aldeb  Wkic.iii  Raid  lie  did  not  know  whether 
Mr.  McMillan  bad  any  reason  to  suspect  that  any  of  the 
samples  of  English  leather  had  been  "  dressed,"  which  he 
believed  was  tin:  euphemism  for  treating  it  with  various 
materials  with  the  object  of  giving  it  extra  weight.  Some 
few  years  ago  there  was  a  great  deal  of  disturbance  in  the 


minis  of  the  officials  at  Woolwich  and  elsewhere  with 
regard  to  the  Government  saddlery,  and  inquiries  were  made 
as  to  the  quality  of  the  leather  supplied.  He  had  then 
occasion  t"  examine  a  considerable  number  of  samples, 
some  of  which  bad,  and  some  had  not,  been  subjected  to 
these  weighting  operations.  One  sometimes  read  in  works 
of  fiction  of  a  man  being  wrecked  in  the  Southern  Pacific, 
and  subsisting  tor  a  long  period  by  sucking  strips  cut  from 
his  jack  loots  ;  but,  as  a  matter  of  fact,  some  of  the  leathers 
in  the  market,  if  not  absolutely  competent  to  support  human 
life  for  several  weeks,  had  so  much  glucose  and  other 
nutritious  materials  in  them  that  at  any  rate  if  boiled  down, 
with  the  resources  of  a  French  chef,  they  would  make  a  very 
nutritious  soup  indeed,  as  they  would  include  these  non- 
aous  constituents  as  well  as  gelatinous  matter. 
There  was  as  much  as  10,  15,  or  even  20  per  cent,  of 
glucose  in  some  "  dressed"  leathers  intended  for  saddlery, 
and  he  had  examined  a  roll  of  leather  where  the  average 
contained  ran  up  to  nearly  30  per  cent.;  he  had  obtained 
brandy,  or  spirit  at  any  rate,  in  considerable  quantity  from 
the  fermentation  of  the  glucose  extracted  from  such  leather. 
He  did  not  know  bow  far  a  possibility  of  this  sort  might 
account  for  the  inferiority  of  some  of  the  English  samples 
subjected  to  test.  The  object  of  this  treatment  was  to  add 
to  the  weight,  but  obviously  it  must  add  somewhat  to  the 
thickness,  and  perhaps  to  the  rigidity  ;  a  sample  treated  in 
such  a  way  containing  70  per  cent,  of  actual  leather,  repre- 
senting loo  per  cent,  as  sold,  would  necessarily  indicate  a 
verv  much  less  degree  of  tenacity  when  reckoned  on  the 
100  total  material  than  if  on  the  70  parts  of  actual  lea  hi 
Whether  that  were  the  case  or  not  the  difference  between 
the  breaking  strain  exhibited  in  different  parts  of  the  hide 
was  certainly  very  valuable  information,  and  the  thanks  of 
the  Society  were  due  to  Mr.  McMillan  for  bringing  these 
carefully-made  observations  before  them. 

Dr.  !>.  Bideai.  saiil  Dr.  Wright  had  drawn  attention  to  a 
point  he  was  about  to  make  in  connection  with  this  work  of 
Mr.  McMillan.  He  was  going  to  say  that  in  leather  tests 
of  this  suit  it  seemed  very  desirable  that  an  analysis  of  the 
leather  should  bj  made.  A  determination  of  the  nitrogen 
content  of  the  leather  would  have  given  most  valuable 
information  as  to  the  amount  of  tanning  that  had  taken 
place  on  the  different  samples.  Mr.  McMillan  had  given 
an  elaborate  description  of  the  method  adopted  for  tanning 
in  Cawnpore,  but  whilst  stating  that  the  English  samples 
came  from  an  English  tannery  of  good  reputation,  there  was 
no  information  as  to  the  process  adopted,  the  length  of 
tannage,  or  the  materials  used.  If  he  had  determined  the 
nitrogen  content  one  could  have  judged  how  far  the  tanning 
had  proceeded.  With  regard  to  the  tannage  in  Cawnpore, 
and  the  babul  bark,  lie  had  never  been  in  India,  and  knew 
very  little  about  the  botany  of  that  country,  but  he  believed 
that  name  was  given  to  several  trees  of  the  acacia  tribe,  and 
that  these  aeaeias  gave  varying  amounts  of  tannin,  and 
tannin  of  different  kinds,  so  that  it  was  rather  important 
that  the  exact  kind  of  tree  and  not  only  the  general  name 
babul  should  be  given.  He  presumed  the  valonia  used  was 
imported,  aud  it  would  be  interesting  to  know  where  it 
came  from,  or  whether  it  was  found  in  India.  The  bate 
was  rather  an  interesting  point,  and  he  should  like  some 
further  information  with  regard  to  the  babul  seeds  and  the 
fermentation  set  up.  The  bran  fermentation  was  the 
common  method  in  this  country,  and  the  bacteriology  of 
the  process  had  been  studied.  It  would  be  interesting  10 
know  whether  the  same  organisms  are  active  in  the  bubul- 
seed  vats.  The  information  as  to  the  strength  of  strips  of 
different  sizes  seemed  to  be  very  interesting  and  valuable, 
and  he  knew  of  no  similar  work  having  been  done,  so  that 
the  author  was  to  be  congratulated  in  bringing  his  results 
before  this  Society. 

Mr.  W.  G.  McMillan,  in  reply,  said  he  was  afraid 
be  could  not  add  much  to  the  information  that  be  had 
already  given.  With  regard  to  the  weighing  of  the  leather,  he 
had  not  observed  any  evidence  of  the  addition  of  soluble 
organic  matter,  or  of  mineral  substances  remaining  in  the 
ash  in  the  samples  examined.  He  did  not  profess  to  be 
abb'  (o  judge  accurately  of  the  quality  of  leather  by  inspec- 
tion,  but   he  bad   the  "opinion   of  the   foreman    tanner  of 
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Cawnpore  tluit  the   English  Bamples  were  distinctly  . 
and  he  had  placed   on   the  table  some  of  the  leather  for 
inspection  after  the  meeting.     He  had  not  madi 
determinations   owing   to   picssurt    of  othei    work,   which 
prseludi  d  hii  anything  1  ey  ond  «  hat  was 

absoli  but  it'   I  >i 

specimens  hi  -  .  I  bi  glad  to  hand  them  over  to  him,  or 
possibly  hi  >■  111  (x  ible  to  find  time  later  on  to  make  the 
determinations  himself.  The  paper  purported  to  deal 
primarily  with  the  Cawopore.-tanned  m  which  the 

tannage  was  described  The  results  of  the  English  tests 
were.nowi  fo        u  parison.     Ii   is  possible  thai 

the  -  Indian  leather  ma}  be  due  to 

tlie  1  g  which  m  en  given  to  a  material 

illy,  than  tn  one  which  was  to  l"1  shi-  ped  and 
stored  perhaps  for  mouths  before  tanning.  With  regard  to 
the  valonin,  it  had  only  recently  been  introduced,  and  was 
imported,  !>ut  in  all  the  experiments  be  had  t 
myrobolans  had  been  used;  it  was  only  within  the  last 
twelve  months  that  valonia  had  been  employed.  Before  he 
came  away  hesawa  sample  of  local  valonia  which  was  to 
be  tried,  but  he  had  not  heard  the  result  ol  the  experiment. 
The  bate  was  prepared  by  crushing  the  babul  seeds  and 
mixing  the  meal  with  water,  the  quantities  used  having 
been  stated  in  the  paper :  a  small  quantity  l  about  a  pail 
of  tin.-  old  vat-liquor  was  added  to  set  up  the  fermentation, 
which  then  went  on  quietly,  regularly.  He  was  told  it 
I  (or  about  a  month.  Some  authorities  and  Indian 
books  stated  that  babul  seeds  were  used  as  a  tanstuff,  but 
that  was  a  mistake,  which  possibly  arose  through  their 
having  been  used  for  bate;  they  contained  practically  no 
tannin. 


-W)W»1 


NOTE  ON  THE  COLOUB  OF  BBASS. 

l'.V     B   Mil   B     Q.     M    Mil  LAN. 

>..  long  as  anything  has  been  known  as  to  the  nature  of  the 

alloys   of  copper  and  line,  certain   distinctive  colours  have 

been  associated  with  certain  classes  ol  brass.    Bui  the  author 

it  aware   that  any  attempt   has  been  made  to  distinguish 

the  minute  gradatious  of   shade  corresponding  with  slight 

modifications  in  the   percentage  composition,  or  to  apply 

variations  systematically  t"  any  practical  use. 

He  therefore    takes     this,    ],|<    first    opportunity    after 

returning  to   England,  to  exhibit  two  sets  id  glass  tubes 

containing  drillings  of  brass  carrying  varying  percentages 


-per  I  71   ;,, 

I 

of  brass   Btrip  intended   for  tin-  mam 
■ 

In  course  of  his  ordinary  dnl        hi     : 
hundn  ds  l.  and  a  large  inert 

in  th  work  led  him  o>  enquire  with  what 

degree  of  accuracy  the  composition  of  the  n  d  be 

determined  by  inspection.  A  collection  was  mad.-  .>f  all 
samples  which   h  analysed  and  were  siill   in   si 

and  these   showed   a  range  of  colour  I  iw  in 

specie  '  70  per  cent,  ol  aliar 

of  yellow  in  those  having  only  63  or  64 
cent.     Thi  -nit  was  satisfactory, bnl  tie' gradation 

from  end  i  i  end  of  the  rangi  then 

remembered  thai  the  specimens  wen  not  all  of  identical 
nrigiu  ;  some  of  the  drillings  were  from  the  cast  ingot. 
others  were  fr.cn  rolled   strip  ;  again,  some  drillings  in  each 

taken  from  a  very  pure  alloy  fot    the 

E  the  solid  drawn  cartridge  cases  of  the  new 

fie,  while  the  remainder  were  from  brass  which 
would  be  used  or  strip,  ami  was  less  pnre.     A 

separation  of  the  sampli  -  into  the  four  groups  mentioned, 
viz. : — 

A.  Pure  bras*  ( ii  cas<  and  .  ii  i  worked, 

B.  A  le-  i    (iieasi  anil  (i'<  worked, 

formed  four  series,  each  practically  perfect  in  itself,  but 
differing  in  colour  to  a  slight  but  very  appreciable  extent 
from  each  of  the  corresponding  series.       ' 

After  the  opening  of  the  investigation,  but  before  the 
grouping  of  the  samples  had  been  effected,  a  colour 
observation  was  made  with  each  fresh  specimen  received 
for  test  whilst  the  gravimetric  determination  was  in  progress, 
but  the  standards  and  the  new  sample  were  examined  in 
common  German  glass  bottles,  and  there  interfered  with 
the  accuracy  of  the  readings.  In  this  way  39  samples  were 
were  tested,  first  by  inspection  and  then  by  analysis 
(clectrolytieally),  and  the  two  results  were  compared:  out 
of  these  39,  22  samples  gave  a  higher  reading  by  colour 
than  by  analysis,  the  variation  ranging  from  2*18  to0'04 
per  cent.,  and  averaging  0*76  per  cent.;  and  17  samples 
gave  a  lower  reading,  the  average  minus  variation  being 
0  56,  and  the  extreme  14  per  cent.  The  two  ext  . 
samples  (varying  by  +  2' 18  and  —  1 '  4  per  cent,  respec- 
tively i  were  the  first  two  experimented  with. 

After  the  division  into  gronps  had  been  made,  the 
standard  specimens  were  sealed  up  in  glass  tubes,  and,  for 
comparison,  the  sample  to  be  reported  upon  was  introduced 
into  a  similar  tube  sealed  at  the  one  end  and  closed  by 
-  of  a  cork  at  the  other.  The  actual  results  of  the 
first  21  consecutive  tests  (and  in  fact  the  only  tests)  thus 
made  were  as  follows  : — 


With  Drillings  from  |  n  lied  1  strip. 

With  Drillings  from  (cast  I  Ingot. 

ercentagc. 

Bj    A: 

Variation. 

Copper  Percentage. 

Yai 

Bj  Dolour 
Estimation. 

1    lour 
I  •  imation. 

B    Analysis. 

iation. 

1 

86-0 

0 

2 

.;:.-.". 

65*03 

+ 

0*27 

8 

HVii 
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a 

4 

II.C  1 

64*70 

- 

1*30 

5 
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07  \"i'. 

-    076 

i; 

C'.'l 

- 

0*93 

7 

C.o-41 
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8 
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U6-06 

- 

i-7>; 

1' 

IIV7 

638S 

-    0-13 

lu 
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11 
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- 
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13 

• 

M'S9 
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n 

- 
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15 
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16 
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- 
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67  1 
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IS) 

64*0 

64*89 

- 

• 

6C0 

-    on 

::" 

64*4 

64*44 

- 

;i 

63*0 
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it  will  be  seen  that  in  the  ease  of  samples  taken  from 
its    tin-    highest    variation    «a*    1  - 7 <"..    ami   the   mean 
variation  i  nt„  while  with  those  from  roiled  strip 

the  maximum  difference  between  the  actual  and  the 
estimated  copper  percentage  was  0-76,  and  the  mean 
difference  only  0-21  per  cent.  The  cause  of  the  cl< 
approximation  in  the  case  of  the  rolled,  as  compared  with 
the  cast,  samples  is  undoubtedly  due  to  the  method  of 
drilling  the  specimens  by  the  native  workmen  in  the 
□eering  shops ;  those  from  ingot  metal  were  obtained 
Horn  small  rectangular  blocks  about  4  in.  by  .  in.  by  \  in., 
and  in  drilling  these  the  brass  was  often  allowed  to  become 
so  hot  (owing  to  friction)  that  a  perceptible  film  of  tarnish 
resulted,  and  slightly  altered  the  colour  of  the  alloy.  With 
the  rolled  strip,  the  samples  were  taken  from  thin  sheet, 
which  was  drilled  intermittently  and  therefore  never  became 
more  than  slightly  warm.  For  this  reason  the  possible 
accuracy  of  the  process  can  be  estimated  fairly  only  from 
the  numbers  obtained  with  rolled  strip.  It  is  possible,  too, 
that  the  observed  difference  in  colour  between  cast  and 
worked  metal  may  be.  in  part,  dee  to  the  slight  film  of 
tarnish  which  was  so  often  present  on  the  drillings  from  the 
former. 

In  the  comparison  of  the  samples,  the  general  colour 
effect  in  the  tube  is  produced  by  a  combination  of  reflected 
light  from  the  smooth  cut  faces  of  a  few  of  the  drillings 
with  the  more  or  less  scattered  raj  -  from  the  rough 
surfaces  on  the  under  sides  of  the  remainder ;  the 
difference  between  two  specimens  was,  however,  most 
accentuated  on  the  rough  faces. 

Iu  all  the  experiments  recorded  in  the  above  table,  the 
percentage  of  impurities  in  the  brass  was  very  constant,  the 
lead  ranging  from  C  •  US  to  0'  1G  per  cent.,  and  the  iron  from 
0-08  to  0-20  per  cent.,  no  other  foreign  substance  b 
present  in  appreciable  quantity.  I  in  one  occasion,  however. 
a  sample  was  presented  which  had  a  peculiar  greyish  shade. 
and  could  not  be  fitted  into  any  place  iu  the  series,  al'hough 
the  percentage  of  copper  was  65  it :  the  effect  was  produce  1 
by  an  abnormal  (U-'.'7  per  cent.)  proportion  of  lead.  Any 
very  marked  variation  in  the  percentage  of  impurities  is 
always  accompanied  by  a  modification  of  the  colour  of  the 
alloy. 

It  is  believed,  then,  that  the  colour  of  brass  drillings  may 
be  utilised  to  give  rapid  approximate  indications  of  copper 
percentage,  correct  to  within  0.">  per  cent.,  or.  with  care, 
;o  within  0  2.'i  per  cent.  But  the  following  conditions  must 
be  observed  ta  ensure  accuracy  :  — 

1.  The  samples  and  standards  must  be  similar;  this 
offers  no  difficulty  if  the  same  brands  of  copper  and  zinc 
ate  employed — and  the  same  class  of  scrap; — so  that  the  only 
appreciable  variables  in  the  alloy  are  copper  and  zinc. 
In  applying  the  test  to  alloys  varying  greatly  in  respect  of 
purity,  different  sets  of  standards  must  he  arranged  to 
correspond  with  the  metal  under  examination. 

■1.  The  method  of  drilling  the  samples  should  be  uniform 
iu  regard  to  depth  of  cut  and  rapidity,  and  as  far  as 
practicable  to  the  sharpness  of  the  tool. 

3.  The  formation  of  tarnish  must  be  guarded  against, 
whether  it  arise  from  heating  during  drilling  or  from 
subsequent  exposure  to  the  air.  The  samples  shi 
therefore  he  drilled  slowly  and  protected  from  un 
heating  :  while  the  standards  should  be  preserved  in  sealed 
tubes,  and  the  specimens  nnder  test  should  be  examined  as 
soon  as  possible  after  drilling:*  if  delay  be  necessary  they 
should  be  kept  in  well-closed  tubes  or  bottles. 

4.  The  specimen  tubes  should  be  of  uniform  size  and 
colour. 

The    colour    teft    is   not    then-fore   suitable  for   us 
general   laboratory  to  which  alloy- from   unknown  sources 
are  constantly  supplied, and  from  which  accurate  results  an 
expected.    But  it  might  he  useful  to  the  manufacturer  who 

•  It  has  been  suggested  by  Mr.  Thorp  thi  oi  the 

brass  might  change  during   the   0  asting 

molecular  u  I   have   tin  n  up  a 

sample,  and  examined  it  within  m  minutes  oi    olidil 
again  niter  a  lapseof  21  hours,  and  have 

n  change—  .        e  colour  varying  a  little  from   that  of  my 

stands  rd  "t    <tiiit<-    so  ( a-y    us    it 

would  have  been  with  the  same  brands  of  copper  and  7.111c  ;  the 
metals  59  pure  than  those  employi 

India. 


is  called  upon  to  make  cartridge  metal  or  other  brass  to 
Bcation,  It  he  use  the  same  brands  of  raw  materials, 
as  the  occasional  analyses  of  the  output  may  be  supple- 
,1  \,\  colour  observations  with  any  Dumber  of 
intermediate  samples,  inasmuch  as  the  test  i-  very  rapid 
and  requires  no  expenditure  upon  reagents.  When  the 
copper-zinc  alloys  are  made  in  reverberatory  furnace-, 
the  application  of  the  colour  test  would  enable  the  inciter 
to  ascertain  the  composition  of  his  hath  within  a  few 
minutes,  and  thus  to  bring  it  to  au_\  desired  composition  by 
the  addition  of  a  known  weight  of  either  metal.  To  effect 
this,  a  fair  average  sample  would  be  withdrawn  from  the 
bath,  po. ned  into  a  small  open  mould,  cooled,  drilled,  and 
examined. 

(inly  60  trials  in  all  (.ill  with  bottles  and  31  with 
tubes)  have  been  made  in  this  manner,  and  the  resu]  - 
all  these  are  included  in  the  above  description.  It  is  quite 
possible,  therefore,  that  with  due  observation  of  the 
precautions  laid  down,  a  closer  approximation  than  is  here 
recorded  could  he  secured. 


Discussion. 

l>r.  ( '.  K.  Alder  Wb,IGHT  said  Mr.  McMillan  bad 
given  the  metallurgist  a  very  valuable  hint  as  regarded  the 
possibility  of  getting  rapid  information  as  to  the  composition 
of  alloys  in  the  course  of  formation  by  physical  tests  such 
as  the  colour  test  of  tin  drillings.  In  this  particular  case 
he  believed  the  scientific  basis  of  his  proposition  was  thi 
definite  compound  of  copper  and  zinc  existed  cootai 
two  atoms  of  copper  and  one  of  zinc,  forming  a  definite 
molecular  compound  as  distinct  in  its  character  as  Sl)3;  so 
that  if  Mm  had  a  mixture  of  copper  aid  zinc  exactly  in 
that  proportion  you  had  a  single  definite  entity,  but  in 
actual  practice  this  was  a  very  exceptional  occurrence; 
probably  one  or  other  of  the  two  constituents  was  in 
excess,  and  there  might  be  a  small  quantity  of  other 
impurities,  such  as  hail,  iron,  or  tin.  But  whether  thsrc 
.  were  an  excess  of  copper,  or  of  zinc,  or  something  else,  the- 
effect  was  more  or  less  marked  according  to  the  cireum- 
stances  not  only  in  the  physical  property  of  the  colour  of 
the  light  reflected  from  the  freshly -cut  surface,  but  iu 
various  other  respects.  As  he  understood,  the  sen-  - 
experiments  were  made  on  the  one  hand  with  an  exci  -- 
of  zinc  varying  from  1  per  cent,  up  to  2  or  3  or  more, 
which  gave  a  certain  series  of  colour  values,  and  on  the 
other  side  with  a  corresponding  excess  of  copper  over  and 
above  thi  atomic  compouud  which  gave  various  other 
shades  of  tint  iu  the  opposite  direction.  It  was  by  no 
means  to  be  supposed  a  priori  that  corresponding  quan- 
tities of  other  metal  such  as  lead,  iron,  and  tin,  would 
produce  exactly  the  same  alteration  in  shade,  and  therefore, 
as  the  author  had  pointed  out.  a  series  of  standards 
applicable  to  one  set  of  alloys  of  a  given  character  and 
standard  of  purity  would  not  necessarily  be  applicable 
without  certain  alterations  to  metal  containing  other 
impurities.  Still  the  figme  he  had  given  showed  that  a 
scale  was  possible  of  formation  which  might  be  of  very 
I  great  practical  value  to  the  metallurgist  in  general.  It 
was  noticeable  in  connection  with  these  alloys  that  the 
yellow  -hade  of  brass  entirely  disappeared  when  the 
quantity  of  zinc  present  exceeeled  a  certain  amount.  He 
had  been  working  for  some  time  past  in  connection  with 
alloys,  and  in  reference  to  this  particular  pair  of  metals 
had  found  that  if  you  took  zinc  just  melted  at  a  tem- 
perature a  little  below  that  of  boiling  sulphur  and  stirred 
it  up  with  fragments  of  copper  which  had  been  previously 
ited  with  zinc  by  immersion  in  an  acid  solution  of 
zinc  chloride,  and  then  clipping  into  melted  zinc,  the 
would  only  dissolved  at  that  temperature  a  limited  amount 
(a  few  per  cents.)  of  copper,  and  you  had  a  perfectly 
white  alloy.  At  a  slightly  higher  temperature  the  zinc 
would  dissolve  a  -omowhat  larger  amount  of  copper,  but  it 
would  still  remain  white.  In  making  a  series  of  solubility 
determinations  at  various  temperatures  there  were  great 
practical  difficulties  in  getting  saturated  solutions,  whilst 
avoiding  super-saturation  ;  but  assuming  you  could  get  the 
values    fairly    correct    it  was  possible  to  plot  out  a  curve 
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whore  the  temperatures  were  shown  by  Ihe  abscissa),  and 

the  amount  of  metal  dissolved  Ihe  ordinates,  and  in  that  way 

ild  be    readilj   Bhowu    thai   al    a    comparatively   low 

temperature  the  amouutol  copper  token  into  solution  bj   the 

,■  an  increat 
„„,,!  Dj  ,,,„!  ibilitj  in  all  proportions  of 

[  his  appeared  to  be ien  Ij  a  propi  rtj 

of  copper  and  lioci  but  one  common  to  the  majority  of 

og  don  n  a  saturati  d  solul howevi  i . 

.1  id.-  reverse  action  taking  place. 
There  seem<  i  peculiar  physical  character  inherent 

,  -.  tending  to  prevent  an  exce matter 

dissolved  at  a  given  temperature  from  separating 

iliog   in  the  -11 tolerably   rapid  way   that  a 

,1  brine  at  100  would  deposit  the  surplus  of  saline 
oling  down  to  n  lower  temperature,  and  simi 
irli  with  other  watery  solutions  of  Mills.  Metals  seemed 
to  take  into  solution  at  a  given  temperature 
oertain  quantities  of  other  metals  which  wire  not  tin-own 
rapidly  out  of  solution  on  cooling.  In  point  of  fact  the 
result*  he  bad  arrived  ;it  so  far  led  to  the  belief  that  the 
great  bulk  of  alloys  with  which  they  had  to  ilo  in  ordinary 
nfe  were  more  correctly  described  as  solidified  supersaturated 
solatioiis  than  anything  else,  iie  lid  not  know  that  there 
was  an  exact  analogue  to  that  in  watery  solutions.  You 
could  obtain  a  supersaturated  solution,  say,  of  sulphate  of 
sodium  which,  until  particles  acting  as  nuclei  got  into  it, did 
not  solidify  :  hut  when  it  did,  it  iliil  not  solidify  </>  a  whole, 
but  separated  into  two  things,  one  tin-  solid  particles  of 
bydrated  salt  which  come  out  of  solution,  ami  the  other  n 
watery  soluti  in  saturated  at  the  particular  temperature 
obtaining  at  tin-  tin  rvation.     Von  did  not  gel  thai 

Bort  of  thing  with  a  number  of  these  metallic  solutions  or 
alloys.  For  example,  if  you  took  the  alloys  of  copper  ami 
tin,  at  tin-  temperature  of  melting  tin,  the  tin  would  only 
dissolve  a  few  pel  opper  ;  at  a  higher  temperature 

rather  more;  whilst  at  the  fusing  point  of  copper  the  t»<> 
metals  were  miscible  in  all  proportions.  Now,  taking  a 
mixture  of  copper  and  tin,  say,  of  equal  weights,  forming  a 
saturated  solution  at  the  temperature  of  melting  copper,  it' 
you  cooled  it  down  quickly  you  got  a  perfectly  homo- 
mass,  which  to  ihe  microscope  and  all  physical  tests  was 
absolutely  uniform  in  structure.  But  if  you  cooled  it 
slowly  you  I  ition  into  two  materials:   on.-  a  solid 

substance  separating  out  which  in  all  probability  was  a 
per  and  tin  of  a  uniform  definite  atomic 
character  analogous  to  the  compound  of  copper  and  ziuc  in 
>s  examined  by  Mr.  McMillan  :  the  other 
remained  fluid,  and  was  a  solution  of  copper  in  tin,  which 
contained  not  only  the  amount  of  copper  appropriate  to  the 
prevaiii-  .tare,  but   also  such  an  additional  amount 

as  the  conditions  might  cause  to  remain  in  supersaturation 
Similarly,  in  many,  if  not  inmost,  analogous  eases,  as  was 
well  known  to  everyone  who  had  to  do  with  the  cooling  of 
metals,  you  might  get  a  mixture  uniform  or  non- 
uniform in  texture,  according  as  the  cooling  was  quick  or 
slow.  The  fundamental  principle  at  the  bottom  of  all  this 
was  that  there  were  certain  circumstances,  amongst  which 
the  presence  of  foreign  matter  was  to  be  reckoned,  which 
Caused  delay  in  tin-  separating  out  of  ihe  matter  which  was 
SS  in  solution  at  the  moment  of  solidification,  so  that 
what  you  got  was  a  material  which,  if  it  were  to  b 
pared  with  solution  oi  sulphate  of  soda  wonld  he  more  akin 
to  one  of  Guthrie's  cry o-hydrates  than  to  the  mixture  of 
of  sulphate  of  sodium,  and  the  watery  solution 
saturated  with  salt  which  one  got  in  tin-  ordinary  experiment. 
This  physical  condition  of  supersaturation  of  solutions  was 
a  matter  which  it  appeared  to  him  was  a  considerable 
to  all  who  had  to  deal  with  the  alloys  in  question, 
and  these  particular  experiments  with  reference  to  this 
special  alloy  had  a  very  important  bearing  on  the  subject 
viewed  from  this  point. 

Mr.  W.  T.  Beid  asked  Mr.  McMillan  if  he  had  made 
■Dry  experiments  in  comparing  plane  polished  surfaces  of 
metal.  It  seemed  to  him  that  the  production  of  the 
»s  in  the  tir-t  instance  might  p-i--il.lv  produce  a 
source  of  inaccuracy  in  unpractised  hands.  If  it  was  all 
done  by  the  same  person  no  doubt  the  re-ults  wire  com- 
parable, but  it  sei  med  rather  a  difficult  thing  to  get  shavings 


of  exactly  the  -an..-  character.  Filings  appeared  to  be  n 

better  form,  and   he  should  like  to  know  whethi 

iik-iii-   had   been   mad.-   with  111. 

produ                 Mar  quality.     W  durability 

of  the  standard,    hi-    shouh.  BOW  long    it    bad 

been  in  use,  and  also  if  such  standards  could  In-  kept  for 
length  of  time  bo    ■-  to  be  available  for  future  yean      He 
had  bad  occasion  to  make  -  imn  -  xpi  -  -  and 

-    of  a    darker   colour    than    theSI 

useful  to  take  the  streak,  a-  was  well  know-  -nth-. 

Hi-  tn-'  tried  the  streak  on  unglazed  porcelain,  but  t- 
Ihat  was  not    very  satisfactory,  ami    ■  re  up 

idea  when  n  red  to  him  that    he  might   try  a  quart/ 

surface,  and  on  trying  asm  tartz  he  found  it 

emely  -ati-t     I  n  -        i  he    could 

explain  thi  fiazed 

porcelain.     He  then  >■•  ad  glass  of 

different  colours,  and  was  able  to 

tions,  though  he  had  not  followed  them  up  I  rthei  tVith 
regard  to  that  interesting  alloy,  which  n  different 

u  from  the  other,  could  Mr.  M.-Millan  till  them 
whether  it  was  ductile  or  if  it  differed  in  that  respect  from 
the  other  lira--.  -  which  were  compared  with  it  ? 

The  Chairmas  said  he  was  much  interested  in  Mr. 
McMillan'-  papers  when  he  fir-'  -aw  them,  for  he  had  been 
kind  enough  to  send   them   to  hie  days  ago.     In 

passing,  he  might  venture  to  say  that  it  would  be  well  if  the 
authors  of  all  papers  would  send  them  to  the  chairman  of 
the  Section,  whoever  In-  might  be.  With  regard  to  the 
latter    paper    especially,    In-    was  the 

numbers  obtained  w.-i  dy  close.      The  author  had 

carried    out     tie-    experiments    very    fairly    and    carefully, 
making  his  sight   comparisons  before   the  analyses,   -->  that 
there    could   he    no    kind  of   bias    in     the    matter. 
approximate    methods  of  •  were     undeservedly 

neglected.     In   a  large  number  of   pn  fh  care  to 

secure  similar  condition-,  much  might  be  done  by  careful 
inspection  and  comparison.  In  this  case  the  author  had 
very  precisely  laid  down  what  ihose  conditions  must  be. 
The  material-  inu-i  he  of  the  same  kind,  and  so  forth ;  in 
fact  the  only  variant  should  be  the  proportion  between  the 
two  constituents  of  the  brassi 

Mr.  \Y.  (1.  M.  Mn.i  i\   in  reply,  said] 
experiments  with  a  view  to  determining  manner  of 

observing  the  colour  of  the  metal,  and  he  distinctly  preferred 
the  result  obtained  with  the  mixed  reflections,  partly  from 
the  rough  surface,  ami  partly  from  the  smooth.  He  had 
tried  several  alloys  with  polished  surfaces,  hut  although  there 
ware  differences  in  colour,  it  was  impossible  to  read  them 
so  accurately  as  in  the  case  indicated.  The  fracture  of  the 
ingot  would  give  a  much  belter  reading  than  the  polished 
surface,  but  the  best  of  all  was  obtained  from  the  combina- 
tion of  the  two.  He  had  not  tried  many  experiments  with 
filings,  but  as  far  as  he  had  observed,  they  were  inferior  to 
the  borings  taken  by  the  ordinary  boring  tool.  The  - 
pies  exhibited  were  made  over  a  year  ago.  and  he  did  not 
apprehend  they  could  change  colour,  unless  from  molecular 
alteration,  because  they  w.-re  in  sealed  tubes.  The  alloy 
containing    1    per  cent,  of  lead   I  -  inctly   different 

character  from    that   of   the   ordinary    alloy:  the    tun 
came    off  in   finer   flakes,   which  crumbled   up.    readily    oc 
rubbing.      With  small  quantities    of   lead   the  drillings  wen 
normal.      In  conclusion,  it  seemed  to  him  that  these  experi- 
ments  gave   additional    evidence   of   the   effect    oi    small 
quantities  of  metal  in  altering  the  physical  characteristi 
alloys,  and   indicated   very  clearly  that   if  one   wish 
ascertain  the  true  character  of  definite  al  oys,i(  was  necessary 

to  ascertain   initially  that    the  metals    were  pure 

and  free  from  even  tra  it}". 
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THE  DISTILLATION  OF  PEAT. 

BY    P.    ia,.i;m>\  iiy.    D.SI  ■ 

:  i  is  with  very  great  reluctauce  that  I  venture  to  approach 
the  subject  of  peat  treatment  in  face  of  the  strong  prejudice 
which  exists  against  any  method  for  its  profitable  utilisation  ; 
moreover,  geologists  and  botanists  haviDg  after  careful 
ih  ignored  its  usefulness,  it  remains  for  the  chemist 
to  determine  whether  il  can  be  turned  to  profitable  accounl  - 
hence  with  thisobjectin  view  I  have  recently  visited  [rcland 
and.  sup  i  -  derati    G  ivernment  influence,  bave 

inspected   the    principal     peat    districts,   procured   reliable 
s,  and  1  propose  I  fore  you  as  concisely  a>  I 

can  thi  i  i.v  experiments. 

Although  peat  h.is  been  known  so  long  ago  as  B.C.  it  is 
only  lately  that  u  has  excited  a  certain  iuterest,  it  having  been 
brought  before  your  notice  in  very  able  addresses  by  two  of 
your  presidents ;  in  1889  by  Mr.  Lndwig  Mond,  and  in 
l-'.'2  by  Professor  Emerson  Reynolds,  and  I  think  that 
as  our  Society  ha-  for  its  main  object  the  furtherance  and 
development  of  chemical  industry  in  the  United  Kingdom, 
a  few  remarks  on  the  development  of  the  distillation  of  peat 
may  interest  you. 

Before  showing  how  peat  could  be  treated,  I  will 
explain  what  it  really  is.  Generally,  opinions  as  to  the 
origin  of  peat  are  diverse.  First,  that  peat  is  mainly 
received  by  the  decay  of  forests,  and  this  view  is  supported 
by  Mr.  H.  O'Hara  in  his  paper  read  before  the  Royal 
Dublin  Society  in  1864.  He  says  that  abundant  proofs 
exist  that  peat  bogs  in  Ireland  are  mainly  formed  from 
forests,  and  that  formerly  Ireland  was  one  vast  forest.  In 
times  of  warfare  broad  tracts  were  cleared  ti  facilitate 
military  operations,  and  extensive  woods  were  consumed 
bv  fire.  Immense  quantities  of  timber  were  likewise 
consumed  by  the  forges  and  iron  furnaces,  which  at  various 
times  were  in  a  state  of  great  activity.  The  remains  of 
these  ancient  bloomaries  which  are  found  in  the  counties  of 
Antrim,  Leitrim,  lioscommon,  Sligo,  Tyrone,  Killarney, 
Carlo,  Tipperary,  limerick,  Kerry,  and  Cork,  prove  that 
smelting  of  iron  was  very  generally  known  in  Ireland 
previous  to  the  exhaustion  of  wood. 

The  destruction  of  the  forests  caused  a  considerable  change 
in  the  climate  and  a  still  greater  change  in  the  soil ;  indi  ed 
the  most  remarkable  fact  has  been  the  conversion  of  nearly 
one-seventh  of  Ireland  into  a  swamp.  This  results  from  the 
greater  exposure  of  the  surface  of  the  land  to  the  moist 
winds  of  the  Atlantic  which  are  highly  favourable  to  the 
growth  of  a  species  of  moss  known  as  Sphagnum  Palustre. 
This  moss  thrives  only  in  exposed  situations  and  so  favour- 
able is  the  condition  of  Ireland  to  its  propagation  that  if 
the  existing  arable  and  pasture  lands  which  have  a  south- 
westerly exposure  were  abandoned  to  nature,  most  of  them 
would  be  covered  by  peat  moss  to  a  depth  of  several  inches 
:n  the  course  of  a  century. 

Captain  I'ortlock,  in  his  accouut  of  the  survey  of  London- 
derry, i-  of  opinion  that  sphagnum  is  acted  upon  by  the 
superabundant  moisture  of  the  climate  in  inducing  the 
formation,  and  this  opinion  is  supported  by  Mr.  Aher,  who 
shows  that  trees  are  found  generally  six  or  seven  feet  above 
the  bogs,  standing  as  they  grew,  conclusively  proving  the 
foundation  if  peat  to  have  been  prior  to  the  growth  of  the 
a  fart  which  in  relation  to  firs  may  be  verified  in 
every  bog  in  the  parish  of  Hum  gal  where  turf  exists  from 
three  to  five  feet  underlying  the  layer  of  such  trees. 

Further  Messrs.  Nimeno  and  Griffiths  in  their  bog  report 
are  of  opinion  that  the  strong  resemblance  to  ancient  water 
courses  of  the  valleys  and  basins  which  now  contain  the 
bog,  and  the  accumulation  of  marl  and  shells  at  the  bottom 
of  the  moss  naturally-  suggest  the  idea  of  shallow  lakes. 
Such  lakes  mar  have  originated  in  natural  inequalities  offhi 
ground  or  been  formed  by  the  choking  up  of  channel-  of 
transit  by  heaps  of  clay  and  gravel,  or  they  may  have  been 
reduced  to  a  condition  of  -hallow  ness  by  the  gradual  wearing 
away  of  the  obstacles  which  had  blacked  up  and  retained 
their  water  at  a  higher  level.  In  all  such  cases  the  origin 
and  formation  of  bogs  would  be  as  follow-: — A  shallow- 
pool  induces  and  favours  the  vegetation  of  aquatic  plants 
which    gradually    creep    in  from    the    borders    towards  the 


deeper  centre,  mud  accumulate  around  their  roots  and 
stocks  in  a  spongy  semi-fluid  mass  specially  conducive  to 
the  growth  of  mOSS,  which  latter,  particularly  sphagnum, 
begins  to  luxuriate,  thus  absorbing  a  large  quantity  of  water 
and  tending  to  shoot  out  new  plants  above,  while  the  old 
ones  are  decaying,  pressing  the  lower  ones  into  a  solid 
substance,  and  gradually  replacing  the  water  by  a  mass  of 
vegetable  matter.  In  this  manner  a  marsh  might  be  filled 
up,  while  the  centre  moisture  portion  continuing  to  excite  a 
more  rapid  growth  of  the  moss,  would  gradually  rise  above 
the  edges  until  the  whole  surface  had  attained  an  elevation 
sufficient  to  discharge  the  surface  water  by  existing  channels. 
Springs  existiug  under  the  bog  would  raise  the  surface  so 
high  as  to  cau-e  it  to  flow  over  the  retaining  obstacle  aud 
flood  the  adjacent  country. 

The  last  theory  as  to  the  formation  of  bog  from  sphagnum 
only,  I  think  is  the  most  interesting,  aud  this  is  corroborated 
by  the  exp  riments  made  by  Mr.  Joseph  lloehrn  in  the  year 
1875  about  the  fermentation  of  marsh  and  aquatic  plants. 
He  investigated  the  character  of  a  Urge  number  of  different 
plants  and  has  come  to  the  following  conclusion.  Firstly, 
that  a  large  number  of  marsh  plants,  for  example  Herula 
Augustifolia,  Nasturum  Officinale,  &c,  if  under  water  for 
any  considerable  time  undergo  a  process  of  fermentation. 
Secondly,  that  aquatic  plants  and  a  large  number  of  the 
marsh  plants  develop  marsh  gas.  Thirdly,  that  the  develop- 
ment of  marsh  gas  from  the  decaying  plants  must  he  taken 
a-  a  consequent  result.  This  fermentation  arises  from 
unknown  yet  bacilli,  which  are  very  sensitive  to  high 
temperatures.  Four! lily,  the  destruction  of  the  cellulose  of 
the  plants  by  fermentation  could  be  explained  by  the 
formation  from  one  part  of  cellulose  of  three  parts  of 
carbonic  acid,  aud  three  parts  of  marsh  gas — 

(    l|,.,06  =  3  CO,  +  3CH4 

By  this  experiment  the  amount  of  carbonic  acid  has  been 
less  than  it  should  be  under  the  formula,  and  this  is 
accounted  for  by  the  presence  of  ammonia  with  which  a 
portion  of  the  carbonic  acid  is  combined,  and  lastly,  and 
mo3t  important,  that  by  a  prolonged  continuation  of  such 
fermentation  a  certain  amount  of  turf  is  formed.  Mr.  Fremy 
in  1879,  in  Comptes  Kendus  XXI.,  has  expressed  the  opinion 
that  plants  have  been  first  transformed  into  peat,  and  after- 
wards into  coal,  and  that  this  process  of  transformation  is 
the  result  of  fermentation.  ,  I  think  that  only  upon  this 
theory  of  the  formation  of  peat  from  plants  belonging  to  the 
family  of  sphagnum  could  be  explained  such  facts  as  are 
known  about  the  renovating  of  peat  bogs.  Already  about 
150  years  ago,  the  Earl  of  Cromarty  demonstrated  that  moss 
could  be  renovated  if  the  bogs  were  cut  down  to  the  bottom 
and  the  moss  peat  from  above  filled  in  again,  when  in  the 
course  of  years  the  bog  will  grow  up  again.  Mr.  De  Luc 
who  has  had  a  very  great  experience  at  the  beginning  of  this 
century  in  the  surveying  of  peatbogs  all  over  Europe  has 
expressed  his  full  belief  in  the  possibility  of  growing  up  peat 
bogs  in  a  comparatively  short  space  of  time. 

Mr.  Waggemann,  in  1828,  made  experiments  in  the 
artificial  production  of  peat  from  the  plants  of  sphagnum, 
which  he  placed  in  brick  tanks  three  feet  high,  filled  with 
water,  and  carefully  covered,  leaving  them  to  undergo 
fermentation,  which  resulted  in  dark  brown  peat  the  following 
spring. 

A-  it  i<  shown  by  the  Table  1,  the  area  of  the  bogs  which 
are  spread  over  Ireland  amounts  to  2,830,000  acres.  Of 
this  quantity  1,816,642  acres  lie  in  the  mountains  and  hilly- 
districts  near  the  coast,  and  the  remaining  acres,  viz., 
1,013,358  extend  across  the  great  limestone  plain,  and 
contain  almost  an  inexhaustible  supply  of  peat. 

In  the  Table  I.  I  have  shown  that  the  chief  bogs  are 
sufficiently  high  above  the  level  of  the  nearest  rivers  and 
lakes,  ami  therefore  they  could  easily  be  drained. 

One  fourth  of  the  entire  superficial  extent  of  Ireland 
between  a  line  drawn  from  Wicklow  Head  to  Gahvay,  aud 
another  line  drawn  from  Horoth  Head  to  Sligo,  comprised 
within  it  about  siv  sevenths  of  the  bogs  of  Irelan  1,  exclusive 
of  mountain  bogs  and  bogs  less  than  500  acres.  This 
division  of  Ireland  from  east  to  west  is  traversed  by  the 
river  Shannon  from  north  to  south,  and  were  the  hogs  to  be 
divided  into   20  parts,  IT  of  them  would  be  fftund  between 
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those  lines,  12  parts  west  of  the  Shannon.  .">  east  oi  the 
aon,  and  of  the  remaining  three  parts,  two  are  south, 
ne  north  of  the  division. 

It  we  take  the  average  depth  of  the  bogs  of  20  feet, 
which,  according  I  i  the  fable  III  .  contains  in  the  average 
ibic  feet.  We  will  find  that  each  acre  con- 
tains 2,700  tons  or  about  7,440,000,000  tons  of  very  drj 
peat  is  on  th>'  bogs  of  Ireland, 

Professor  Reynolds  is  of  opinion  that  the  stores  of  p  it 
are  only  an  asset  which  may  hecome  valuable  whin  the 
coal  beds  have  been  exhausted  after  17o  years.  But 
certainly  it  is  in  the  interest  of  the  owners  of  the  bogs,  and 
all  the  Irish  people  10  anticipate  the  consequent  benefit, 
before  the  expiration  of  such  period.  It  is  also  a  matter  of 
very  great  importance  to  the  prosperity  of  that  country  to 
Dlilis)   so  seri  ins  an  amount  of  waste  land. 

We  had  that  the  British  Government  turned  its  attention 

to  this   question   at   the   commencement  of  this   century,  a 

lial  commission  of  surveyors  having  been  appointed,  and 

about  50,0002.   spent  in   surveying  and  preparing  plans  of 

the  Irish  peat   bogs.     I  do  not   know  for  what   reasons,  but 


the  further  investigation  was  abandoned,  and  no  practical 
result  obtained  from  the  very  valuable  reports  and  mans 
now  quiescent  in  the  Government  archives. 
I  show  here  Eve  sections  of  peat  Imgs  taken  by  the  t'ommis- 
i  -  appointed  by  the  English  Government  ;  the  first  re- 
presentinga  section  of  turf  bank  exhibiting  marl  on  hog.  As 
i<  seen  from  the  drawing,  in  the  centre  of  the  bog  there  is  a 
1 1\  er  of  marl,  the  bcttorn  being  limestone  gravel.  The  next 
represents  marl  on  the  surface  of  the  bog  with  the  root  cf 
a  tir  tree  well  preserved.  The  third  represents  a  section  of 
two  growths  of  trees  on  beg.  The  fourth  a  section  of  a 
renovated  pit,  showing  from  the  other  side  the  method  of 
cutting  drains.  Regarding  renovating  pits,  sometimes  old 
pits  aul  turf  hill  are  found  filled  with  a  new  growth  of 
moss,  the  surface  appearing  to  have  been  sunk  in  the 
centre  on  being  deprived  of  its  water.  This  new  growth 
consists  of  some  of  the  varieties  of  the  hipnum  and 
sphagnum  and  seems  perfectly  distinct  from  the  original 
formation  with  which  it  is  in  contact,  and  in  some  cases  is 
not  even  the  same  variety  of  plant.  Xo  part  of  this  new 
formation  has  yet  undergone  the  process  of  decomposition, 
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craven  far  idvanced  toward**  state  ol  decay.     Thei 

other  pita  in  whioh  the  pro  c--  ol  renovation  appears  to  be 
the  tender  fibres  of  the  confi  ad- 

film   on  the  »nrface  of  the  stagnant  water. 

I  his,  by  ini  ithei  aquatic   plants  ma;  form 

,  pim  i,  :,.  ion  ol  tin-  light  •.■,■,!-  or  mi 

which  are    blown   shout  in    abundance    at   tin-    shedding 


Figure   "i   i-  a  lion  of  turf   bank   representing   three 

distinct  growths  "l  tn 

lowest  part  represents  the  roots  ol  trees  baaed  on  limestone 

gravel.      Ibove  these ta  is  about  I  feet  ol  compact  black 

P<a(  or  -trong  turf.     This  constitutes  the  best 
durable  fuel,  i-  very  hard,  and  has  a  high  specific  gravity. 
Above  this  black  peat  yon  "ill  -  igain 

well  preserved.     Beyond  these   we  have  another  I 
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blackish  peat  or  turf,  and,  further,  root?  of  young  fir  tree?. 
on  the  surface  of  which  exists  a  layer  of  moss  grasses.  The 
fir  roots  and  trunks  possess  a  high  degree  of  inflammability 
from  the  resin  they  contain,  and  when  dried  are  used  by 
the  peasants  in  place  oi  candles. 

The  question  presents  itself  is  peat  advantageously  con- 
vertible for  industrial  purposes  ':  If  we  turn  our  attention 
to  the  development  and  use  of  peat  in  Europe,  we  discover 
that  it  is  used  in  very  great  quantities  in  different  industries. 
Already  in  1856  in  Germany  the  Aldenburg  [ron  Company 
was  established  and    ha-   consumed   not    les-   than    20 

-  of   peat    per  year,  and  notwithstanding  coal  existed  in 
the  immediate  neighbourhood,  and  very  profitable  results 


followed.  Xot  far  from  the  works  of  this  company,  in 
1^73,  another  company  was  established  for  sttel  manufac- 
ture by  means  of  peat  charcoal.  Further,  w.-  rind  that  in 
•  .  27  glass  works  in  Germany  used  peat  fuel,  out  ton  of 
glass  consuming  eight    tot  A    Mr.    Peach    at 

lierlin   said    that  one   ton  of    ready-made  bottl.  - 
ordinarv  wine  bottles)   required  onlt    -  peat  dried 

in  the  air  :  or  if  we  take    1,000  sod-  of  peat  as  equal  ti 
ton-,  we  find  that  one  ton  of  bottles  required  Too  sods.     A 

-melting  stove  with  eight  pots   having  a  charge  oi 
kilos   each,  consumed  4 s  ton-  of  peat  per  day.     In  Bavaria 
abor.-  '   us   of  peat   are    used  annually  as  fuel  for 

railway  locomoti     - 
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lu  the  report  prepared  by  the  Russian  Government  for 
toe  Exhibition  of  1898  at  Chicago,  certain  figures  are  given 
about  the   utilisation  of  peat  for  different  manufacturing 

purposes:  and   we  fimi   for   18'JO   the  .following   industries 


have  used  peat  as  fuel,  viz.,  the  cotton  manufacturers  have 
consumed  587,000  tons;  sugar  manufacturers,  alcohol 
manufacturers,  confectioners,  flour  mills,  and  macaroni 
manufacturers,  70,000  tons:  chemical  manufacturers,  5,000 
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n?.- 


tons;  candle,  tallow,  aud  leather  manufacturers,  4,000 
tons;  wood-workers,  1,000  tons;  metal  manufacturers, 
60,000  tons ;  glass  manufacturers,  80,000  tons ;  paper 
manufacturers,  12,000  tons;  miscellaneous  manufacturers, 
2,000  tons  ;  aggregating  approximately  772,000  tons.  In 
addition,  the  Ouraf  mines  used  60,00(1  tons  and  the  rail"  ay 
companies  15,000  tons,  with  prospectively  an  increased 
demand,  proving  conclusively  the  *alue  of  peat  as  fuel. 

The  use  of  peat  for  moss  litter  has  greatly  increased  both 
in  England  and  on  the  Continent  during  the  last  few  years, 
and  forms  a  most  important  branch  of  the  industry.  It  is 
also  largely  used  in  liussia  and  on  the  Continent  for  earth 
closets  and  other  sanitary  purposes,  for  which,  from  its 
antiseptic  properties,  it  is  especially  suited.  These  pro- 
perties are  also  utilised  for  the  preservation  of  fish,  meat, 
aud  eggs  in  transit,  and  its  non-conducting  properties  have 
rendered  it  useiul  for  the  preservation  of  ice  Lately 
attention  has  been  paid  to  the  utilisation  of  the  fibres  of  the 
top  peat  for  making  paper-pulp,  felt  soles,  and  in  substitu- 
tion for  shoddy  in  the  manufacture  of  horse-clothing  and 
other  cheap  cloths. 

Professor  Reynolds  in  his  paper  showed  that  peat  in  its 
ordinary  condition  is  a  very  bulky  fuel,  occupying  more 
than  five  times  the  space  of  an  equal  weight  of  coal ;  that  it 
contains  from  15  to  25  per  cent,  of  water  and  seldom  less 
than  10  per  cent,  of  ash,  and  that  at  least  24  lb.  of  Irish 
peat  is  required  to  perform  the  same  work  as  1  lb.  of  Staf- 
fordshire coal  in  an  ordiuary  fireplace  or  furnace.  All 
these  disadvantages  could  be  easily  removed  by  more 
careful  treatment  of  the  peat  itself.  Reduction  of  the  bulk 
and  the  removal  of  the  water  could  be  done  by  partial 
carbonisation. 


Carbonisation  of  peat  is  a  very  old  question,  and 
generally  speaking  can  be  described  under  the  following 
heads : — 

First,  carbonisation  in  heaps. 

Second,  in  closed  ovens  of  brick  and  iron  in  which  the 
peat  is  lighted,  acd  after  it  has  sufficiently  formed  a  good 
flame  the  oven  is  closed,  air  excluded,  aud  the  carbonisation 

gOeS  on. 

Third,  the  carbonisation  in  closed  retorts  heated  from 
the  outside. 

Fourth,  carbonisation  by  superheated  steam. 

Fifth,  carbonisation  by  burnt  aud  consumed  gases. 

First,  carbonisation  by  heaps.  As  early  as  1712  Mr. 
Carlowitz  in  his  "  Sylviacultura  Ecouomica  "  proposed  to 
carbonise  peat  in  heaps,  but  no  important  steps  appear  to 
have  been  taken  until  1836,  when  Mr.  Schmidt  introduced 
it  into  the  Bavarian  State  iron  manufactories.  This  method 
was  to  pile  up  heaps  of  2,500  cubic  feet  capacity ;  the 
quantity  of  peat  carbonised  was  stated  to  be  13|  tons,  aud 
the  amount  of  peat  charcoal  obtained  3  tons  8  cwt.,  or  25-2 
per  cent.  The  carbonisation  of  such  heaps  and  the  cooling 
down  required  about  12  to  14  days. 

Second,  in  closed  ovens.  The  oldest  and  best  known  oven 
litis  been  constructed  hy  Mr.  Lange  in  1745.  A<  it  is  seen 
fiom  the  drawing,  this  oven  consists  of  a  suuare  foundation 
(a  a)  on  which  an  iron  plate  (6  6)  is  placed,  in  which  (6) 
a  square  hole  of  15  inches  is  made ;  (c)  is  the  irrate,  which  is 
closed  by  a  door.  On  the  plate  is  based  an  iron  cvlinder 
(d),  above  (d)  a  second  one  (e),  aud  abeve  (<)  a  conical 
stone  (/)  is  placed  with  an  opening  (i/)  16  inches  diameter. 

In  1767  an  oven  of  new  construction  was  built  on  a  round 
foundation  of  17  feet  diameter,  aud  from   2   to  4   feet  high, 
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no  which  has  been  placed  a  round  brick  cupola  of  ir.   feel 

exterior  diameter,  and  I    feel  thickness.     In   the  centra  of 

vol. i  a  c)  lin  li  r  of  6  inchea  <li  imeti  bail!  up 

filled  with  sand  and  ashes,     At  ■  height  of  la  f< 

finishes  «  than  opening  of   i   feet  diameter.     Both  ovens, 

howevor,  proved  a  failure.     The  peat   lying  above  crushed 

.Iowa  ili.    cbarooal  formed  helow  it,  and  to  avoid  this  Mr. 

mann  proposed  the  following  construction  a~  -.  i  d  i.\ 

iwiog.     A  round  cupola  of  16  feet   high  and    7  feet 

,  i .  with  a  thickness  of  the  walls  of  -'  fei  t  at   the  bol 

.1  in  inches  at  the  top,  on  the  foundation  the  grate    f) 

is  placed,  and  connected  with  an  opening  i /.■ )  for  takii 

the  charcoal.    At  1 1 1 . ■  commencement  of  the  charring,  the 

opening  (*>  is  closed,  and  the  cupola  is  611ed  up  with  peal 

ami  lireil  from  the  top.     When  the  peat   has  commenced  to 

lutBeieotly,  then  the  top  of  the  opening  of  the  cupola 

-  closed,  and  thereby  the  gases  produced   are  bound 

i,i  |m»s  down  throu  ;h  the  mass  of  the  peat  and  through  the 

opening  (O  i  nd  pipe  (9)  from  the  retorts.     The  products 

•    6. 


First  Peat  Oves  Constructed  by  Laxge,  1745. 

of  this  distillation  are  condensed  in  the  condenser.  When 
the  tire  in  the  cupola  has  come  down  nearer  to  the  opening 
(f)  all  the  openings  are  closed  aud  the  stove  is  left  to  cool 
down. 

On  the  same  principle  is  based  the  stove  of  Moreau,  Pere 
and  Fils.  a  model  of  which  has  been  exhibited  in  the  Paris 
Industry  Exhibition  in  the  year  185.3.  This  apparatus 
consists  of  a  cylinder  of  sheet  iron  eight  feet  in  diameter  and 
the  same  height,  such  stove  carbonising  in  24  hours  thr.  e 
tons,  and  producing  40  per  cent,  of  charcoal.  In  1851  a 
special  process  was  invented  by  Mr.  Beece,  in  which  process 
the  lJriti>h  Government  took  very  great  interest,  and 
appointed  a  special  commission  to  investigate  with   a  view 


toestabli  hing  profitable  peat  industries  in  Ireland,  and  the 
Irish  Pi  it  1  0.  was  then  Pormi  n       V  siti    r 


Fig 


Improved  Peat  Ovex  by  Hahnemann. 
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North  cf  Irelsi  d,  called  Bilberry,  about  four  miles  from  the 
rnn  of  Athy  in  connection  with  the  Carlo  branch  of  the 


Fig.  8. 


Great  Southern  ami  Western  Railway,  while  on  the  other 
side  runs  the  navigable  river  Barrow  ami  the  canal  to 
Dublin  and  Waterford.  500  acres  of  very  excellent  bog 
land  were  taken  on  a  lease  for  100  years  at  a  rent  of  5s.  per 
acre.  Mr-  Scanlon,  chemist,  was  sent  by  the  Company  to 
make  experiments.  He  commenced  working  the  furnaces 
at  low  temperature,  and  distilling  the  products  bv  steam. 
]'n mi  the  information  supplied  by  the  Company  it  seems 
that  from  loo  tons  of  peat  were  received — 

£    .«.   ,7. 
1  ton  of  sulphate  of  ammonia 12    it    (l 

I  ton  of  acetate  of  lime 9  10  0 

50  villous  of  naphtha 12  10  n 

300  lbs.  of  paraffin 15    u  0 

300  gallons  of  volatile  oils 13    o  0 

64    ii    0 


these  being  current  value  at  the  time.  Cost  of  production  of 
peat,  aiiiis,  labour,  etc.,  32/. 

The  last  practical  attempts,  so  far  as  I  know,  were  made 
in  the  year  1880.  A  company  was  formed  in  the  name  of 
the  West  of  England  Compressed  Peat  Co..  which  construc- 
ted 12  ovens  for  making  peat  charcoal  at  Battlebrook on  the 
slope  of  one  of  the  highest  hills  of  Dartmoor,  nearly  2.000 
feet  high.  The  process  which  was  adopted  by  this  company 
was  the  invention  of  Mr.  Kidd.  The  principle  of  his  inven- 
tion was  the  introduction  of  a  jet  of  superheated  steam,  but 
nothing  came  of  the  scheme.  The  Duke  of  Sutherland  was 
the  first  to  take  up  Kidd's  process,  and  in  1874  an  experi- 
mental plant  was  erected  on  his  estate  in  Sutherlandshire. 
The  peat  here  is  of  very  dense  quality  like  the  Dartmoor  peat, 
and  contains  a  large  amount  of  hydro-carboos. 

From  this  short  description  of  the  processes  introduced 
for  the  utilisation  of  peat  in  one  way  or  the  other,  it  will  be 
seen  that  most  of  the  inventors  have  only  had  one  end  in 
view,  whereas  to  gain  a  real  practical  success,  we  must 
work  in  the  same  sensible  manner  as  we  do  with  all  other 
products.  Most  of  the  inventors  have  striven  to  produce 
enly  peat-charcoal,  Dot  takins  notice  of  by-products  which 
could  be  and  should  be  received  in  course  of  charring,  or 
they  have  concentrated  their  attention  on  the  by-products 
without  regard  to  the  charcoal. 

Table  II. 

Analysis  of  Peat. 

Fr<>m  Ba  mm- -in -Fit  mess. 


No. 


Peat  Ovlx  by  Mokeatj  ash  Son.  Exhibited  at  the 
Paris  Exhibition  of  1855. 
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I„  ,nv  invi  l   have   firal   tried    I"   avoid   ;ill  tin- 

eonditious  under  which  anj  of  the  constituent  parts  of  the 

be  destroyed.     I  have  applied  in  this  the  same 

liplo  as  I  li  ive  adopted  in  the  destructive  gasification  of 

,nd  ..i  coal.     Thj  lineal  ng  n  very  low  temperature, 

and   gasifying   in  tmrpresence  of  an  inert  cas  which   could 

not  have  anj  chemical  influence  on  the  substa -   received, 

1,n c  which  would  have  the  mcehai  of  extracting  all 

■   mil I   leaving   only   pure   charcoal   in   the 
.1-. 

ipparatua  with  which   I  propose  to  treat   tl, 

.    ;.  you  will   -i''1  from  the  di  mon 

chambers  or  retorts,  in   which   the    peat    i<   placed.     The 

libers  or  retorts  arc  heated  externally  bj  generator  gas 

:.').     The  inside  of  the  retorts  or   chambers 

i-   lu.ii.' I   by    water   gas   produced   in  a    furnace    (A)    ami 

.  ug  to  the  upper  part  of  such  retorts.     This  wati  r  gas, 

which  is  admitted   into  the  retorts   al   a   temperature  al 

nitial  heal  of  the  interior  of  the  retorts,  mingles  with 
ihe  matter  uuder  treatment,  an  1  rapidly  separates  the 
volatile  constituents,  which  are  conveyed  from  the  passage 
(m)  through  the  pipe  (o)  anl  then  into  the  condensers  m 
which  the  liquid  by-products   ire  ased. 

The  charcoal  contains  i  23  per  cent,  of  ash.  The  liquor 
contains  an  average  of  5*89  per  cent,  of  tar,  and  85  "7  per 
cent  of  water  solution.     The  specific  gravity  of  the   liquor 


J  —  1  - ' 

ammonia  anil  'J'  16  grms.  of 

the  Table  2,  which  is  a  result  ol  madi 

l.y     iih    assistant     Dl  the 

opportunity  of  expressing  my  thank-)  I  ban  meh 

result-  as  applied  in  pi  ■   II  give  the  possibility 

of   developing  n  mical  in. In--  ,  l       ll,. 

peat    used   for  this  analysis  was  senl    down   t 
lianow  in-l  nil.  ; ,l      But  to  obtain 

a  fairer   sample  and  a  practical  knowledge  ol  the 
themselves   I  made  a  special  journey  to  frelaud  in  April 
last,  and  after  careful  investigations  took  samples  repn 
ing  both  lowland  ami  mountain  bogs.    The  lit-'   i  ing 
samples  which  I  of  the 

Earl  of  Longford.     This  estate  is  situated  al    Killuoan,  with 
the   1  de  ami   the  railway  on  the  other, 

and  contains  al I    11,683  acres,   which   mostly 

peatbogs,     tin   tin-  estate  are  about  340  tenants,  who  cat 
the  peat   lor  fuel,  and  afterward:  id.     I  al-.. 

take  here  the  opportunity  of  thanking  the 
estate,  Colonel  Clark,  for  bis  kindness  in  showing 
a  well  conducted  estate.     Fie  has  been  foi  19  years  fighting 
claiming  the  peat   hind  for  agri- 
cultural  purposes    with  splendid  E  which  he 

in  to  be  proud.     From  the  view  shown  to  yon  you  will 
-.  e  i ha-  a  large  number  of  trees  have  b  ei    planted  by  him 
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on  the  peal  bogs.     It   is  true  thai   the   work   demanded  a 

i  expenditui  y  during  the  first  years, 

Inn  the  results  an  so  satwfacl  >ry  that  I  am  sure  the  gallant 

I'olonel  will  never  rogrel  the   pains  taken,  nor  the  owi 

scpense.      I  ■  the  sides  ol  the  lio^.'^  arc  doing 

well,  bul  those  planted  in  the  centre  do  not  thi  ii  e  bo  well, 


Tabli   111. 

\n  m  1  SIS    OF     !'l    \l. 

\      Peat  from  M<    Estate  of  the  Earl  of  Longford, 
KUlucan,  Ireland. 
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B.— Peat  from  the  Estate  oj  Mr.  Atkins,  Dunmanway, 
Ireland. 
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C— Distillation  of  Peat  A.  and  Ii.  Calculated  on  Dry 
Peal. 


Peat 

No* 

Char- 

coal. 

Paraffin 

Anliy- 
.iri.l  . 

Am- 
monia. 

i 

Water. 

1 

1  (top) 

35' SO 

1-20 

2700 

30-75 

5  (mid- 

171.1 

7'50 

.,  63 

l'|-,:ii 

19-07 

WOO 

it '  75 

0'75 

0-67 

19'50 

at  B. 

i  \  : 

1-73 

0-67 

- 

16-38 

6  4  7 
i  bot- 
tom i. 

l<i-7.i 

5'ilt 

.1  n 

o-.-,l 

25  35 

21-  *s 

which  represent  the  mountain  i 

peal  is  much  blacker  I 
diffei 

which  »-. 

have  the  l  >p  parts   lighl  coloured,  I  think  il 
o  treal  them   separately  and 

litt.r.    Ilh  ....  r   layers   for 

distillation. 

1  ilt~  shown   in  the  Table  III.  you  will 

'  have  taken  core  to  have  a  lair  sample 
OS  ll  is.      1  h  ive  taken  a  Bcction  :  ittoin, 

so  that  my  analyses  represents  the  r.al  natnre  of  the  ] 
The  highei  strata  has  a  lighter  ca  bieflj  due 

tu  the  fad   thai   it    is   not   Bufficientlj 

tituenl  of  this  top  part  is  the  real  moss  wbi. 
x">  i  lastic  and  like  a  sponge,  having  thi  quality  of  holding 
a  lar6<  of  water,  the  most  of  which  you  could  i 

out  by  hand,  after  which  thi 

and  volume.     When  dried  in  the  air,  or  artificially,  it  ■  :■ 
not   form  hard  lumps,  bul  always  n  main-    - 
The  analysis  shows  that  whereas  the  volume  of  thelov 
layers  has  been  reduced   more  than  one  half  after  drj 
the  volume  of  the  top  has  reduced  very  lit!  i     ower 

peal   is  generally  very  much  decomposed,  and  after  dry 
has  not   the   property    of    reabsorption,    whereas    the   top 
section  will  absorb  the  sun,'  amount  of  water  which 
previously  contained.     These  results  are  in  ace  trdance  with 
those  obtained   by  Professor  Fleischi  i  tor  of  the 

German  official  peal  investigation  station  ,,:  Bremen. 

As  it  is  seen  from  the  analysis,  the  .1.11'.  rence  between  the 
low  land  peal  ai  i  mountain  bogs  is  chieflj  in  the  producing 
of  more   charcoal       The  quantity   of 
than  in  lowland  bogs,  and  I  think  that  is  mainlj  du  ■  to  the 
physical  condition  of  the  top  part  of  the  bog. 
the   top  part   at  KUlucan  is   very  poi  and 

therefore  the  absorption  of  ammonia  from  the  air  is  great, 
the  top  part  at  Dunmanway's  bogs  do  nol  differ  from  the 
bottom  part.  l!ut  in  the  average  the  difference  is  very 
little. 

The  distillation  of  peat  for  by-produ  ,  new  idea. 

It  was  proposed  long  ago, but, unfortunately, for  th 
already   explained,  the  industry  lias  not  S 
production    of   mineral   oil   and    paraffin    from    peat    was 
established  in  1889  in  Brazil  at  Marahu.      In  the  Journal  oi 
tl  e  Society  ol  t  Ihemical  Industry  there  is  an  this 

establishment,  which -was  producing  not  less 
per  month  of  solid  paraffin  for  candle-making.    What  i- 
important  for  the  practical  establishment  of  such  industry 
is  the  treatment  of  peat  before  distillation. 

The  analysis  -hows  that  the  peat  as  originally  won  contains 
from  85  per  cent   to  93   per  cent,  of  water,  which   when 
pressed  out  is  found  to   contain  in  solution  salt,  and  there- 
fore it  is  very  important  to  squeeze  out  as  much  ls  possible, 
as    thereby   the  amount  of   ashes   in   the  charcoal   will 
reduced.     We  have  certainly  in  the  market  a  great  man] 
different  systems  of  compressing  machines,  and  I  am  quite 
sure  that  the  English  engineers  will   soon  find  out  the  1 
means  for  compressing  out    this  large  amount  of   water 
cheap  price.     Apart  from  this,  special  attei  ■   be 

paid  to  the  drainage  of  the  peat   bogs  th,  i  [f  the 

[eat  bogs  aie  not  properly  drained,  as  very  often  is  (he 
case,  the  amount  of  work  necessary  for  cutting  and  drying 
is  increased  tremendously.  At  the  same  time  vou  inns'! 
always    hear  in   mind  that    in   draining   off  it  is 

necessary  to  leave  a  sufficient  amount  to  keep  the  lower 
parts  in  a  sufficiently  spongy  state.  This,  however,  is  not  a 
place   to  explain   all  the   ne  litions   under  which 

peat  b.gs  urn;!  he  worked,  nor  hue  I  gained  sufficient 
practical  knowledge  to  warrant  my  advising  upon  the  best 
methods  of  cutting  and  drying.     My  n  •  bare  been 

directed  to  the  treatment  of  the  industry  from  a  chemical 
]  oinl  i  :  %  iew,  and  I  certainly  think  there  is  something  to  be 
done,  and  1  am  also  sure  that  painstaking  vork  will  show 
fresh  means  of  treatment,  and  larger  opening-  for  products 
obtained. 
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The  Chairman,  before  inviting  Dr.   Dvorkoyitz  to  read 
said  they  were  ■•  ■  •      amongst   them 

that  night  an  eminent   foreign  chemist,  one  of  their  own 
members,  in  the  person  of  Dr."Men  lele  if. 


Discussion. 

Mr.  Bovertos  Redwood  said  he  did  not  know  that  he 
could  say  much  that  was  novel  in  connection  with  this  paper, 
but  it  appeared  to  him  that  the  author  had  hardly  given 
sufficient  attention  to  the  work  which  had  already  boon  done 
in  connection  with  the  utilisation  of  peat  in  Ireland.  Though 
he  was  very  loth  to  damp  the  ardour  of  Dr.  Dvorkovitz, 
■  ■■ally  when  he  had  such  a  laudable  object  in  view  as 
the  amelioration  of  the  condition  of  Ireland  by  the  intro- 
duction of  a  new  industry,  yet  it  would  he  undesirable  to 
raise  up  hopes  which  were  never  likely  to  be  realised.  It 
was  well  known  that  as  long  ago  as  1S-19  Mr.  Reeee  Rees 
patented  a  system  of  peat-distillation,  and  in  1S.">1  the 
'esults  obtained  in  the  practical  application  of  that  system 
were  very  carefully  investigated  by  Sir  Robert  Kane  and 
Dr.  Sullivan.  The  process  consisted  in  distilling  the  peat 
in  a  kind  of  blast-furnace  of  brick  encased  in  sheet-iron, 
somewhat  similar  to  an  iron  blast-furnace,  hat  with  an 
arrangement  at  the  top  for  taking  away  the  products  of 
distillation  and  conveying  them  through  scrubbers  and 
condensers.  The  furnace  was  about  10  ft.  in  diameter,  and 
took  a  charge  100  tons.  The  charge  having  been  lignted 
at  the  base,  a  current  of  air  of  about  3.000  cub.  ft.  per 
minute  was  introduced,  and  the  distillation  was  effected  by  the 
d  gases  produced.  At  the  expiration  of  24  hours  the  | 
completed,  and  Mr.  Bees  claimed  that  the  ash 
underwent  a  species  of  fluxing,  and  came  away  as  fluid  slag. 
The  products  consisted  of  gas,  an  aqueous  liquid,  and  tar.  He 
professed  to  obtain  from  100  tons  6,000,000  cub.  ft.  of  gas 
containing  hydrocarbons,  a  certain  amount  of  free  hydrogen, 
carbonic  oxide,  and  some  carbonic  acid.  The  aqueous  liquid 
contained  ammonia,  and  from  the  tar  lubricating  oils  and  solid 
paraffin  were  obtained.  Sir  Robert'  Kane  and  Dr.  Sullivan 
found  great  difficulty  in  carrying  out  the  process  described 
in  the  patent  specification.  According  to  their  report,  if  the 
bla-t  of  air  was  sufficiently  strong  to  give  a  combustible  gas. 
there  was  practically  no  tar  distillate,  and,  on  the  other  hand. 
if  they  moderated  the  air-blast  so  as  to  get  a  fair  yield  of 
tar.  they  did  not  get  the  combustible  gas.  In  fact,  under 
the  best  conditions  they  found  it  exceedingly  difficult  to 
obtain  a  gas  which  could  be  used  as  fuel,  and  that  was 
practically  the  basis  of  the  process.  Mr.  Rees  asserted  that 
out  of  the  6,000,000  cub.  ft.  of  gas  which  the  100  tons  of  peat 
produced,  2,000,000  would  be  sufficient  to  supply  all  the 
fuel  necessary,  and  the  remaining  4.OCO.0O0  would  be 
available  for  use  in  lime-burning  and  various  other  indus- 
trial operations.  But  as  a  matter  of  fact,  the  outcome  of 
this  investigation  was  not  confirmatory  of  the  statements 
made,  and  was  altogether  of  a  very  discouraging  character. 
In  1801  Dr.  Paul  worked  at  the  subject  for  Sir  James 
Matheson,  and  obtained  satisfactory  commercial  results,  tin- 
balance  sheet  representing  a  year's  working,  showing  a  very 
fair  margin  of  profit.  It  must,  however,  be  borne  in  mind 
that  at  that  period  both  the  oil  which  was  obtained  and  the 
solid  paraffin  fetched  very  much  higher  prices  on  the  market 
than  th- \  would  at  present,  and  it  seemed  difficult  to  under- 
stand, how  it  was  looking  at  these  products  as  a 
source  of  income,  to  establish  any  profitable  industry  in 
connection  with  the  distillation  of  peat.  It  might  be  that 
when  they  hud  the  paper  fully  before  them,  and  could  under- 
stand a   little   more  clearly  the    principle-    upon   which    the 

author  was  proceeding,  they  might    be    ted    to    • iore 

favourable  opinion  of  the  prospects  of  the  undertaking.  It 
was  possible  that  a  modification  in  the  method  of  working 
might  give  more  favourable  results  than  any  hitherto 
obtained,  hut  the  difficulty  would  always  remain  that  ; 
was  of  an  exceedingly  variable  character,  [n  the  27  samples 
ofpeatwli  loomed    by   Sir  Robert  Ka:ie    and  Dr. 

Sullivan,  there  was  an  enormous  variation    in    the   ph) 
and  chemical  characters.     To  give  only  one  example,  tie 
highest  specific    gravitj  058,   and  the   lowest    0*2 

the  density  of  the  greater  number  being  below  0'6.     With 


a  material  varying  so  greatly,  it  was  very  difficult  to  form  a 
definite  opinion  as  to  the  result-  to  he  practically  obtained. 
Dr.  Dvorkovitz  had  exhibited  courage  in  taking  up  a  subject 
which  was  certainly  not  of  a  promising  character,  and  he 
should  be  only  too  glad  to  congratulate  him  if  the  outcome- 
of  his  invi  stigations  was  the  establishment  of  a  new  industry 
tending  to  benefit  Ireland. 

Mr.  Watson  Smith  said  he  had  lisfened  with  great  interest 
to  this  paper.  Possibly  Dr.  Dvorkovitz  would  be  interested  to 
know  that  his  friend  the  late  Dr.  R.  Angus  Smith  read  a  most 
valuable  treatise  on  this  subject,  which  was  unfortunately 
buried  in  the  archives  of  the  Literary  and  Philosophical 
So  liety  of  Manchester,  and  he  would  therefore  give  a  sum- 
mary of  the  results  arrived  at  by  Dr.  Smith.  He  took  a 
comparatively  modest  view  of  the  possibilities  of  utilising 
peat.  Speaking  of  the  varieties  of  the  substance,  Dr.  Atoms 
Smith  said  that  when  anyone  mentioned  "  peat "  it  was 
essentia]  that  he  should  define  the  kind  of  peat  he  referred 
to.  ...  grcatare  the  differences.  Mr.  Boverton  Redwood  bad 
shown  this  in  speaking  of  the  wide  divergencies  of  specific 
gravity.  Dr.  Angus  Smith  states  that  a  cubic  foot  of  the 
more  porous  variety  weighed  4  lb.,  anil  one  of  the  lightest 
kinds  from  48  to  B0  lb.  Certain  peats  contained  a  consider- 
able quantity  of  bitumen  soluble  in  benzene.  In  heating 
effect  approximately  2}  parts  of  dry  peat  were  equal  to  1  of 
coal,  whilst  "2  V  of  dry  woody  fibre  were  equal  to  2  of  coal. 
]<r.  Angus  Smith  stated  that  he  could  imagine — and  en  this 
point  he  laid  great  stress  as  regards  benefit  to  the  Irish 
peasant — farms  of  no  great  size  growing  fuel  as  fast  as  it 
could  be  used  by  a  limited  population,  and  even  giving  oil 
and  ammonia  by  distillation  and  compression.  It  was 
pointed  out  that  peat,  <  r  rather  the  growing  peat,  i.e.. 
peat-moss,  always  flourished  best  on  a  surface  of  its  own 
kind,  and  therefore  when  a  peat-bog  was  cut,  the  upper 
living  surface  ought  to  be  carefully  preserved,  and  imme- 
diately replaced  on  the  cut  surface,  and  in  that  way  the 
surface  plants  (sphtignum)  went  on  growing,  and  thus 
peat  might  be  preserved  and  cultivated.  With  regard 
to  the  nitrogeu  and  the  quantity  of  ammonia  to  be  derived 
by  distillation,  sometimes  2' 4  per  cent,  of  nitrogen,  and 
occasionally  2-5  per  cent.,  was  found  in  dry  peats.  Certain 
peats,  however,  contained  as  little  as  only  |  per  cent. 
Dr.  Angus  Smith  thought  it  extremely  likely  that  ozokerite 
was  derived  from  oils  which  originally  flowed  from  Austrian 
peats.  Such  oils  had,  indeed,  been  found  under  a  large 
heath  in  Germany,  the  Luneberger  Heide.  On  distilling  the 
peat,  oils  and  waxes  were  obtained,  and  several  experiments 
showed  a  yieid  of  as  much  as  (J  per  cent.  The  late  Professor 
Schorlemmer  had  an  opportunity  of  examining  some  of  these 
oils,  and  found  that  they  contained  paraffins.  It  was  curious 
that  an  oil  from  the  heavy  peat  from  Stornoway,  whenboiled 
with  caustic  soda,  nearly  all  dissolved,  and  the  solution  on 
acidification  yielded  a  resin  closely  resembling  shellac  in 
appearance.  Dr.  Angus  Smith  farther  suggested  the 
utilisation  of  the  living  peat  for  storing  water,  because 
of  the  immense  quantity  absorbed  and  retained,  as  much  as 
75  per  cent,  of  water  being  held  in  some  peat-bogs  over 
which  animals  and  men  could  walk.  It  was  certainly  a  nover 
and  original  idea  to  grow  a  water-reservoir,  as  Dr.  Angus 
Smith  had  quaintly  suggested,  on  the  side  of  a  hill,  instead 
of  digging  one  I  In  cutting  a  10-ft.  big,  we  may  allow  In 
shrinkage  one -fifth  to  remain  dry.  Such  a  bog,  10  ft.  deep, 
will  hold  as  much  water  as  a  reservoir  of  tie  same  dimensions 
~\  ft.  deep.  There  was  no  doubt  that  before  peat  could  be 
distilled  in  ovens  like  those  proposed  by  Dr.  Dvorkovitz,  it 
would  have  to  be  compressed  and  dried,  and  probably  be 
charged  in  in  blocks.  With  ovens  in  construction  so  generally 
resembling  the  Otto-Hofmann  coke-ovens,  a  very  high  tem- 
perature might  be  expected,  and  he  presumed  the  gas  used 
in  tiring  would  be  the  return-gas  derived  by  the  distillation 
of  the  peat.  By  distillation  of  a  fuel  containing  so  much 
woody  fibres  and  matters  akin  thereto,  under  such  condi- 
tions, it  would  be  highly  interesting  to  know  what  the 
characters  of  gas,  tar,  and  aqueous  residual  would  turn 
to  be.  lb-  -it  present,  and  in  absence  of  distinct  A 
suspected  there  would  not  he  anything  like  gas  enough  of 
a  heating  and  inflammable  kind,  furnished,  to  keep  such 
ovens  going. 
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I  'in-  Cm  \ii:m  vn  said   he  did   not  knou  e  peal 

.[.mil  of  which  (here  seemed  to  be  not  only  plenty, 
,  percnai  i  would  come   into   immedi  ite  use 

while  coal  m  '••  be  hud  at  anything  like  its  present  price, 

i  In  a  •  iul  ivoul  i  h    .1  costlj  article, 
I  to   i  it.      In  uni 

,l„.  .  i  jnch  informati  o  as  tli  it  of  I tr. 

wi.nl, i  ralne. 

Iir    p    iiv,n;i,'nii,'   ~.iil    Mr.   Redwood   bad  expressed 

the  belief  that   the   treatment  ol  1   not   be  made 

I  had  supported  ii   by  tin-  valuable  report  of 

,  ,i,.,i   K  <!'■'  and  l>r.  Sul  ivan,  bnl  In-  thought  he  would 

.    fthal   ii"    admission   of  air  into  the  retort  was 

i,.   account    for  the   i  lilure,    a-    it    previ  nti 

.  (notion  of  any  oil.     Ii  «  is  no  wonder,  therefore,  tb»t  the 

--  had  failed.     He  was  quite  satisfied  that   if  v ir 

Robert  Kane  and   Or.  Sullivan  had   been   more  careful  in 

taking  their   samples  they  would    not    have   come  to   the 

conclusiou  they  «1  ■  «i  as  to  the  immense  variety  nf  peat.     He 

:  les  on  the  spot,  which  he  had    put  in  waxed 

paper  and  then  in  brown   paper,  and  after  bringing  them 

home  he  found   that    1  "■  per  cent,  had  already  evaporated. 

Be  had  analysed    17  samples  if  iliis  pe.it.  am  1   ncarrj  all, 

excluding  only  the  top  layer,  gave  the  same  results  upon 

distillation.     The  samples  should    be  weighed    as   soon  as 

eut,  ami  then  you  could  tell  whether  they  wen-  different  or 

-  ■  ■  samples  when  gradually  drie  1  in  air  would  lose  7  5 
pel  cent,  of  their  weight,  and  -  f  course  all  these  points  had 
to  be  allowed  for  in  determining  the-  specific  gravity.  He 
was  of  l>r    Paul's  experiment  in  1861,  though  he 

had  read  a  great  deal  on  thesubject.     In  fact  there  was  too 
much  written  about   peat,  and  atthe  same  time  too  little. 

rail}  peat  had  been  treated  very  badly.  The  geologist 
■  lid  not  want  to  know  about  it,  or  the  botanist,  and  most  of 
the  lin.iks  be  ha  1  read  had  been  written  by  reverend 
gentlemen.  With  regard  to  the  practicability  <>t'  using  peat, 
lu- would  remind  them  that  it  was  found  very  practicable 
in  Scotland  to  treat  shales  and  obtain  only  1l'  per  c<  nt.  of 
ail  and  a  certain  proportion  of  ammonia.  The  quantity  of 
ammonia  in  peat  was  tremendously  lar-^i-.  and  he  thought  it 
eould  be  increased  artificially.  Peat  absorbed  ammonia 
very  largely,  as  was  shown  by  experiments  made  b\  Pro- 
Fleischer  and  Dr.  A.  Konig.    It  had  such  great  affinity 

mmonia  that  if  you  put  peat  into  carbonate  of  ammonia 
you  wo. il,l  find  after  two  days  a  large  quantity  of  the 
ammonia  was  absorbed  by  the  peat.  Surely  if  it  was  worth 
while  to  distil  shales  for  !-'  per  cent,  of  oil  and  a  certain 
amount  of  ammonia,  it  was  equally  worth  while  to  distil  peat 
it  you  could  get  6  per  rent,  of  oil,  -t"  per  cent,  of  charcoal, 
which  was  very  valuable,  and  the  ammonia  would  be  not 
less  than  in  the  shale,  apart  from  which  yon  had  acetic  acid. 
He  did  nol  see  why  such  prejudice  existed  against  it,  and 
why  so  many  people  believed  that  this  business  could  not 
he  established.  When  he  went  to  Ireland  he  was  told  it 
was  n,i  us,-  wasting  his  time  about  peat  ;  lots  of  people  had 
tried  it  already    aud  failed.     But  if  99  had  failed  he  wanted 

the  100th,  I  suet 1.      If  the  members  of  the 

ty  would  pay  more  attention  to  the  matter  he  was 
quite  satisfied  somethiug  could  be  done.  People  were  ipiite 
ready  to  invest  their  money  in  Australia  to  find  gold  mines. 
but  if  they  found  them  lying  at  their  own  feet  they  did  not 
care  about  them  :  they  ate  too  near  to  them  It  would  be  a 
it  pleasure  to  him  if  he  could  see  more  attention  paid  to 
this  matter,  ami  the  process  of  distillation  established  for 
the  sake  principally  of  the  by-products,  which  he  was  sure 
would  be  practicable. 

Mr.  Boveuto.n  Kedwood  asked  leave  to  add  one  word 
in  justice  to  Sir  Robert  Kane  and  Dr.  Sullivan  in  reference 
to  the  concluding  remarks  of  Dr.  Dvorkovitz.  They  did, 
as  a  matter  of  fact,  make  some  comparative  experiments 
also  in  the  distillation  of  peat  in  closed  vessels  without  an 
air-blast,  and  he  believed  ho  was  right  in  saving  thfll  the 
results  which  they  thus  obtained  were  substantia  fy  the 
-am,     -  51   of  those  yielded  by  the  application  of  a 

me  lerated  air-bias 

Dr.  DvoRKOVrn  said  he  should  have  explained  that  he 
was  aware  of  these  results,  and  he  did  not  wouder  that  they 


were   nol    in, -i .    t  ivoumbli       In   disti  in  closed 

ve-s,l-  without   squeezing  on  I  the   water,  you   must   use  a 
hirgt  hent  to  distil  so   much  bulk  ,  and 

this  1 1  ,.,  ,i  in  closed  i  ■  -  ■•■'-  abstra 

a  large  amo  oil}  matters  and  a  large  amouol 

■-■  i-     ruu  I  than  that  usi  d. 

The    I   ll  iIRU  i\    said. 

the  chair,   he   wished  to  ex] 
in   a  very  feu    w.,rd-    I  ivhich  was 

done  him  two  years  Bgo   in  electiug  him  t-i  the  offii 
Chairmau.     From  that  tin  verj  sensible  of 

his  own  shon  cot  iteful  it'  be 

did  nol  thank    those  who   had    so  abpj  assisted   bim 

iary.   Mr.  Heron,  the  members  of  the  Committee,  and 
the  i  the  Section  at  larg 


iflanrbrgtrr  ^rrtton. 


Chemical  Theatre,  Owens  College. 


Chairman:  Ivan  Levinstein. 
Vice-Chairman  :  Edw.  Schunck. 


G.  H.  Bailey. 
F.  H.  Bowman. 
R.  F.  Carpenter. 
<i.  E.  Davis. 
C.  Dreyfus. 
H.  Grinishaw. 


Committee : 

P.  Hart. 

J.  M.  Irving. 

E.Kuecht. 

W.  II.  lVrkin,  jiin. 

SirH.  E.  Boscoe,  M.P. 

C.  Truby. 


Hon.  Local  Secretary : 

I.  Carter  Bell, 

Bank  House,  The  Cliff.  Higher  Broughton,  Manchester. 

The  name  in    itilies  a   Member  uf    Committee  that 

.  at  the  end  ol  the  currei  I  ----- 
Tli,-  following  has  been  elected  to  fill  the  vacancy,  aud  will  take 

in  July  next  ■    Com*    "•       «  .  Th  imson. 


Meeting  held  Friday.  Ut  .Tun 


MR.   IVAN    LEVINSTEIN    IN     nil;    CliXIB. 


PRESENTATION  TO  Ma.  J.  CARTEK  BELL. 

The    Chairman    said    that    befo  ding    with    the 

ordinary  business  of  the    meeting  they  had  sant 

duty  to  perform.  About  ten  years  ago  Sir  Henri  I.'  - 
had*  expressed  an  opinion  that  there  was  not  material  for 
the  establishment  of  a  section  in  Manchester,  and  that  there 
was  not  sufficient  interest  taken  in  matters  connected  with 
the  chemical  industries  in  the  neighbourhood  at  that  time  t., 
ensure  success.  But  owing  t"  the  great  zeal  exerted  by 
their  bon.  secretary,  Mr.  Bell,  during  this  long  pericd  of 
ten  years  the  Section  had  grown  to  be  one  of  the  moM 
important  in  connexion  with  th     S  I    In- 

dustry.    Not  only   had   tl 

imparting  much  valuable  informal  -but 

the  social  meetings,  which   had  been  organise  1   by  Mr.  Bell 
in  connexion  with  the  Chemical  I  I  and 

cemented  friendships    which   otherwisi 

,!      Inack  g  f  the  very  y.iluabli  services 

-    rendered   by  Mr.  Bell    at    a  great  -  ami 

labour,  aud  also  in  i  of  his   high  professional 
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.   nting  to  him  i  u  b(  - 
.    '  I 
of  Chemical  Industry,  and  of  tb  ■  Manchester  Chemical  Club 
em,  and  in  doing  so  he  hoped 
Mr.  1  'In-  gift  for  many  years  to  come. 

testimonial   consists  of   an    English    brass    qnarter- 
ith  brass  vases  to  match  : 
also  a  pair  of  brass  pedestal  oil  lamps.     The  clock  hears  the 
following  inscription: — 

I   to  .1.  Carter  Bell,  Esq..  A.R.S.M.,  F.I  P..  by 
the  in  Manchester  Section  of  the  Society  of 

Chemical  Ii  dustry,  and  of  the  Manchester  Chemical  Club, 
.lane  1st,  1894." 

Mr.  Hell,  in  acknowledging  the  presentation,  said  it  was 

on  to  i  xpn  ss   his  feelings,  bul 

them  that    he   really   fell    they   had   done    him 

i   he  was  exceedingly   grateful  to  them 

for  the    magnificent    gift.     Mr.    Levinstein  had    been    too 

credit   lo  himself  for  being  the  first 

in  of  the  Chemical  Club,  which  had 

strengthened  the  Section,  and  to  Mr.  Davis  must  b 

the  credit  of  starting  the  Section,   as  well  as  the   parent 

Society.     Mr.  Levinstein  and  Mr.  Davis  had  planted,  and  he 

(Mr.  Bell)  had  only  watered.     He  could  only  add  that  the 

work   he  had  done  had  been  a  labour  of  love.     Of  the  30 

years  he  had  been  in   Manchester  the  last  ten  had  been  by 

far  the  most   enjoyable  and   profitable,  and  an]  services  he 

Lad  rendered  bad  been  amply  repaid  by  the  mauy  friendships 

lie  had  formed. 


"-nOQI»JOJ0ni — — 


COMPARATIVE  RESULTS  OF  some  MODERN 
SYSTEMS  OF  SEWAGE  TREATMENT. 

i;v  w.  xayi.uk.  i  ,i  .s. 

Discussion. 

The  Chairman  thought  it  would  be  desirable  to  avoid 
any  reference  to  the  way  in  which  analyses  of  sewage  were 
obtained,  in  view  of  the  contemplated  action  of  the  Mersey 
and  Irwell  Committee  against  the  Salford  Corporaiion. 
Sir  Henry  Roscoe,  M.P.,  chemical  adviser  to  that  committee, 
and  Mr.  Scndder,  his  assistant,  had  been  invited  to  attend 
the  meeting,  but  found  themselves  unable  to  do  so.  Sir 
Henry  had  written  saying  that  it  seemed  to  him  that 
the  materials  incorporated  in  Mr.  Naylor's  paper  were 
ient  to  base  any  definite  proposals  upon  for  the 
treatment   -  I  and    both    he    and    Mr.   Seudder 

submitted  that  any  conclusion  to  he  satisfactory  must  be 
based  on  average,  and  not  on  single  results.  Mr.  Scndder 
had  sent  the  following  communication  on  Mr.  Naylor's 
remarks  upon  the  electrical  process. 

Mr.  Set  DDER  wrote  as  follows  :—  I  very  much  doubt  the 
propriety  of  entering  into  a  discussion  of  a  paper  of  this 
kind.  It  was  said  to  be  one  on  tie-  comparative  results  of 
modern  systems  of  sewage  treatment,  but  1  venture 
to  think  that  it  is  nothing  of  the  kind.  The  table  of  results 
is  far  from  satisfactory,  and  not  at  all  suitable  for  drawing 
anj  recommendations  therefrom.  No  one  will,  I  hope, 
think  of  suggesting  a  line  of  action  on  a  single  experiment, 
and  on  the  incomplete  data  given  in  the  table  of  results.  With 
reference  to  the  Ecii  Otitic  portion  of  the  paper  I  should 
like  to  know  why  in  considering  two  such  abortive  chemical 
equations  as  given  by  the  author  we  must  bear  in  mind 
that  "ferric  hydrate  is  only  sparingly  soluble  in  water"? 
Mr.  Xaylor  raises  a  question  as  to  the  cost  of  the  electrical 
process  based  on  the  contention  that  additional  electric 
energy  will  he  required  as  the  iron  plates  become  thinner 
to  compensate  for  the  assumed  increase  of  resistance  caused 
by  the  increased  space  between  the  plates.  Now.  I  have 
had  the  advantage  of  discussing  this  point  with  Mr.  Octavius 
March,  the  electrical  engineer  who  superintended  the  electrical 
details    at    Salford,    and    he   contends    that   no   additional 


il    energy  will    be  required,  but  on    the  contrary  .  up 
to  a  certain    point    at   any   rate,  there  will   be   a   reduction 
rather  than  an  increase  of  total  resistance.     An  electrolyte 
niparable  with  a  metallic  conductor. 
If  then  given   length  of  a  metallic  conductor 

of  uniform  sec  ioi  be  R,  double  the  length  will  have  a 
resistance  of  2R.  But  the  portion  of  the  electrolyte 
contained  between  two  plates  is  not  analagous.  The 
passage  of  the  electric  current  is  not  confined  to  that  part 
of  ile  electrolyte  only;  consequently  if  the  specific 
resistance  of  electrolyte  between  two  plates  A  in.  apart  be 
li  the  resistance  when  such  plates  are  placed  1  in.  apart  will 
i;  r.  experiment  it  has  been  found  that  when  the 
resistance  between  two  plates  i-  in.  apart  is  3.  at  1  in. 
apart  it  is  I,  not  (i.  The  specific  resistance  of  a 
electrolyte  is  governed  by  three  factors: — 


A.  The  area  of  electrodes  immersed. 

B.  The  distance  between  the  electrodes. 

C.  l'he  total  hulk  of  electrolyte  employed. 

The  first  two  arc  apparent.  The  third  may  be  shown 
by  taking  a  pair  of  electrodes  fixed  together  at  a  given 
distance  and  immersing  them  in  the  electrolyte,  in  a  vessel 
just  large  enough  to  take  them.  Note  the  current  passiug 
and  the  potential  employed. 

Then  immerse  them  to  the  same  depth  in  a  larger  vessel 
containing  similar  electrolyte,  using  the  same  potential,  and 
it  will  be  found  that  a  larger  current  passes,  thus  showing 
a  diminution  of  resistance. 

The    specific    resistance    of    electrolyte    is    only  a    small 
factor   in   the  calculation  required  to   ascertain  the  E.M.F. 
iry  to  obtain  a  given  current  through  a  given  cell. 

The  arrangement  of  the  Salford  plant  was  such  that  the 
total  resistance  of  each  cell  was  0-002  of  an  ohm — of  this, 
about  halt  would  be  represented  by  resistance  of  conductors 
and  contacts,  leaving  O'OOl  as  the  specific  resistance  of 
electrolyte.  The  mean  counter  E.M.F.  was  found  to  be 
0-8  of  a  volt. 

With  the  currcDt  to  be  employed  a  potential  of  0-33  per 
cell  would  be  required  to  overcome  the  specific  resistance 
of  the  electrolyte.  'Lie  same  to  overcome  the  resistance  of 
conductors  and  contacts  and  0*8  to  balance  the  counter 
E.M.F.  This  gives  us  1-4G  volts  as  the  total  E.M.F. 
required  per  cell. 

If  the  spi between  the   plates  were   doubled,  all   other 

conditions  being  maintained,  the  resistance  O'OOl  would   be 
increased  to  o-0013,  and  the  E.M.F.  required  to  overcome 
it  would  then  be   0-438.     This   +  0"33  +  0"8  gives    l  -568 
an  increase  of  about  7  per  cent. 

With  the  arrangement  proposed  the  space  between  the 
plates  could  never  be  doubted.  The  plates  being  :\  in.  and 
the  spaces  .  in.,  if  the  plates  were  reduced  to  their  ceiur.- 
line,  the  space  would  only  be  increased  from  5  to  9. 

The  dissolving  action  on  the  iron  does  not  reduce  it 
uniformly  over  the  whole  surface,  but  tends  to  pit  it,  con- 
verting a  comparatively  smooth  surface  into  an  increasingly 
rougher  one  and  so  materially  increasing  the  surface  of 
iron  exposed.  A  square  foot  of  iron  plate  \  in.  thick,  would 
have  a  surface  on  one  side  ot  144  square  inches.  If  96  holes 
1  in.  diameter  were  bored  in  this  plate,  the  area  of  such 
holes  would  b  -  72  sq.  in.  and  the  remaining  surface  of  iron 
also  72  s  |  in  ,  but  the  area  of  the  sides  of  each  hole  would 
be  li  sq.  in.,  so  that  the  surface  of  iron  exposed  would  he 
increased  from  it  l  to  222  sq.  in. 

If  the  holes  were  bored  j  in.  deep  instead  of  through  the 

plate,  the  exposed  -nil, would    he  increased  to  about   the 

same  extent,  viz.,  from  14  1  to  219,  ait  increase  of  more  than 
50  per  cent.  This  increase  of  surface  would  therefore  more 
than  compensate  for  the  increased  mean  distance  between 
tie  exposed  surfaces.  (  For  convenience  in  this  calculation 
I  take  the  area  of  the  circle  to  he  diam.  2 -7a  instead 
of  0' 7854  and  the  circumference  to  he  diam.  3i  instead 
of  3-1416). 

With  reference  to  the  weight  of  iron  that  may  he  regarded 
as  available,  it  is  impossible  to  do  more  than  estimate  this. 
From  a  careful  examination  of  the  plates  that  were  in 
constant  use  for  some  months  at  Salford,  Mr.  March  came 
to  the  conclusion  that  Jths  of  the  iron  might  be  used,  hut  as 
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I  in  nil  tl lies  a  loss 

,.i-  unsullied  in  order  to  b    on  I  h 
I  hare  dwell  ratliet  lengthily  on  Ihis   question  because  il 
is  most  important  to  point  out  the   injustice  thai   is   caused 

•    not    fully  investigating   thi 
othi  rs  and   ask 

i  u(  which   the)  have  no  intimate  I h 

1»  de, .  and  ilated 

either  t . .  a--!-!   materially    in   the  solution  of   the   sewage 
pro!  aid  those  who  hni  e  had   sufl  )  and 

willingness  to  embark  on  the  fii  blent. 

Mr.  Hi  i  i    said  he  quite  agreed  with  Sir  Henri 
Mi.  Seuddtr  that  the  result*   obtained   hy  Mr.  S 

-nits,  and  niii-t  not   bo  t :i k.-n  as 
Mr.  Xavlor  bad  refel 

ing  to  his  analysis,  the  proi  ification.     They 

had   treated   111  Ford  on   the 

Amines   systen 

This,  in  bis  opinion,  was  princip  the  large  • 

of  lime,  from  20  to  30  cwt.  being  used  toth  illons. 

Bourse  tli    effluent   would   be  very  alkaline,  hut   would 

p  better  than  salts  of  iron  effluents       I  itely  all 

lime  efflui  peculiar  odour,  and  they 

were  said  to  decompose  much  sooner  than  others.     T"  form 

opinion  of  an)  process  it  should  be  tried  week  b) 
and  month  by  month,  as   in  tin  i  Salford  < 

ments.     If  he  found  :i  pn  would  give  effluents 

taiuing  O'S  down  to  0*1  of  albumiuoid  ammonia  in  the 

100,01  0  parts,  he  should  call   that  a  v<  r\  good  process,  and 

above  all  he  must  emphatically  saj  it  was   i  much  the 

amount  of  albuminoid  matter  in  the  effluent,  but  its  liability 

ondar)  n<  composition. 

Mr.  Ghimsiiaw  said,  in  common  with  Mr.  Carti 
ami  others,  he  had  gone  pretty  extensively  into  the  qnestion 
of  sewage  purification,  and  he  was  bound  to  say  thai  he 
agreed  generally  with  his  remarks  on  Mr.  Naylor's  analyses. 
At  the  same  time,  he  *  1  l  *  I  not  suppose  that  Mr.  Naylor 
intended  to  say  that  it  was  an  exhaustive  resume  upon 
sewage  matters  .  but   iii.it  it  was  a  contribution 

intended  to  assist  an  accurate  ki  if  the  purification 

of  sewage.      He  could  supplement    Mr.  Naylor's  figures  as 
irds  the  iron  treatment  at   Borwich,  where  Mr.  Naylor 
gave  a  certain  figure  on  a  particular  day.      0     n  ferring  to 
bis  book  he   had  found  an  odd  result  which  agreed  with 
Mr.  Naylor's  figures.     Speaking  from  memory,  he  believed 
Mr.   Naylor  obtained  0*4   in  the  effluent.     Taking  a  long 
series  of  figures,  it  appeared  that  the   pri  cess  averaged  out 
0*28,  and  in  these   figures  there   was  o(  for  the 
highest  and  0 •  2  for  the  lowest.     With  regard  to  what  Mr. 
Bell  lmd  said  in  relation  to  lime  treatment,  the)    knew  that 
if   plenty  of  lime  were   pat    into  sewage   a   good-looking 
effluent  resulted,  and  in  many  cases  that  effluent  would  not 
decompose  afterwards.     On   the  other  hand,  it    very  often 
did  and  was  sometimes  worse  than  before  treatment,  hence 
the  lime  treatment,  per  se.  stood  universally  condemned. 
In  sueli  a  process  as  that  of  the  Amim  s,  involving  the  use 
of  40  cwt.  of  lime  per  million  gallons,  which,  converted  into 
Donate,  would  give  something  like   1 1,000  tons  of  sludge 
annum  in   the  case   of  Salford,  independently  of  the 
tiduum  itself,  he  snppost  d   that  no  river  authority 
would  allow  such  an  alkaline  effluent  I  i  be  run  intoa  water- 
course.    Thej  would  hav<  also  to  -t  for 
lime    would    make    it    a    very  dear  process.      In    regard  to 
the  cxperin  ents  at  Salford,  the  trial-  there  had  given  a  \.ist 
store  of  information   which,                           ill  d'gested,  had 
been  very  useful  to  sewage  elan.'-:-.       Whilst  Mr.  Bell  had 
put  the  question  very  neatly  as  to  the  experimentors  who 
bad  been  there,  he  did  think  that    in  one  or  two  rase-  the 
Salford  Committee  had  made  mistakes,  in  so  far  that  they 
expected  the  experimenter  to  become   familiarised  with  all 
the  conditions   of   a   huge    sewage  work-  in  a  week  or  two, 
and  expected  them  to  produce  ill    about  a  fortnight  a  result 
sufficiently  satisfactory.     That  was  to  say,  they  asked  these 
experimentors  to  do  in   three   weeks  what    the  corporation 
themselves  had  failed  to  do  in   six  or  eight  years.     In  fact, 
the  experiments  had  been   suspended  just  when  they  were 
beginning  to  be  successful.     With  regard  to  the  question  of 
after  decomposition  of  sewage  effluents  and  manufacturers'   , 


effluents, 

<l.  co  npo    no.i    ( 
Irwcll,  in 

iw,  but   at 

lion  g   place  tl 

*  as  whether  the  efflui 
whicl  us  to  hi  alth.    lie  though)  i'.  . 

la  mists  would  bear   it 

The)  had  l,  ,  n  ;,  ,i  ioti  y,\  i„g  t 

lion  •  Tl 

relation  to  other  lie  believi  d  in 

mists  comparii 

ll     test.,     «it|,    :i     view    10 

which   test    or   group    of   t.  ;| 

quick,  st  wa\  a  means  of  deciding  whether  tl 

will  remain  innocuous,  and  be   h  r>ed  thai 
the  m  tion  to  the  Societ)  on  this   subj  cl  would 

be  in  thi-  direction. 

Mr.    Navlok    said    in    reply:  —  The   cl.  .    of 

be  that   a  gn  atcr  nut  -nit- 

have   not   I  This  is  solely  d  thi   fact 

that  a  man  cannot  give  more  than  he  possesses,  and  " 
it  no-  for  this  unfortunate  circumstance  further  re-  . 
would  certainly  have  been  git 

At    tl  a   same  time,  since  the   work-   on 

Id,  Slater, Crimp,  Wardle,  and  others,  and  the  reports 
of  tie  oi   I  onimissioners,  the   United  SI 

National  Board  of  Health,  the  Massachusetts  State  Hoard 
of  Health,  and  the  experiments  conducted  hy  the  Leeds, 
Bradford,  London,  and  Salford  t 'eirpor.it ton-,  have  one  and 
all  heett  unsuccessful  in  bringing  about  any  approach  to 
unanimity  of  opinion,  1  do  no-  for  a  moment  antici] 
that  any  numl  esults  compilable  b)  n  single  individual 

ild  do  any  more  good  than   will  he  done  by  what  this 
paper   simply    purports    to   he.   viz.,   a   ser  suits 

representing  fairly  the  work  of  some  present  day  sysl 
under  normal  conditions. 

In  Lancashire,  tit  any  rate,  the  question  has  been  fought 
in  the  law  courts  during  the  past  three  years,  princips 
i  poti  the  clause  in  tie  1876  \ et.  which  stipulates  that  tin 
authority  is  uot  in  default  if  it  be  using  the  fast  known 
practicable  and  available  means.  Now  it  appears  to  me 
that  the  best  known  practicable  and  available  means  are 
exactly  those  which  result  in  leaving  in  the  effluent  the 
least  amount  of  objectionable  matter,  compared  With 
others. 

By    this     I    of    course    do    not    mean    the   amount    of 
lionable  matter  taken  from  thi  effluent  but  the  amount 
left    in.     What  this    was  to  begin    with,  and    then 
percentage  of  purification  matters  notfa        -      o       is  an 
averagi  is   proved   to   he   capable   of   treatment 

If  tile  sewage  be  unusually  strong,  then  must  the  authority 
pay  t  >r  its  water  carriagi  system  with  a  small  volume  flush 
by  double  or  even  a  triple  treatment.  At  any  rate,  this 
much  1  contend,  that  every  system  must  come  in  line  with 
that  which  i-  shown  hy  results  to  produce  the  hest  etll 
under  normal  conditions. 

In;  •-  that   I   cannot  agree  that  the  absence  of 

secondar)     decomposition     apart     from    the    quantity 
contained  organic  matter  is  any  criterion  of  fitness  to  enl 
a  river.    The  possibilit)  of  secondar)  decompositii 
entirely  upon    constantly   changing   conditio    -  ical 

and  bacteriological  environment,  and  upon  ads 

alone  can  it  he  discussed. 

The    action    of   lime,   so  far   as   mi    experience 
practically  nil  in  reducing  organic  matters  in  solution.      \- 
a  precipitant  for  suspended  matte;  or  as  a  clarilier,  it  has 
good  effect,  hut  practically  nothing  further. 

Alumina  fertie   has   been    found    to    have   a    dec 
effect    upon    colouring  matters  if   the  liquor  to  he  mate  . 
rendered    slightly    acid,    hut    no    effect    is    a   I  villi 

regi  tal      col   iring  matters,  aniline  blacks,  and  oth-  r  aniline 
colours,  particularly  benzopurpurin. 
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Healing  more  particularly  with  Mr.  Scudder's  crit: 
have   ye!    :o   learn    that    financial   losses    incurred   ir    the 

■A  working  of  any   process  render  such  processes  fn 
from  criticism,  or  that  any  injustice  is  caused  by  criticisms 
levelled  rsons   having  no  intimate  knowledge  of  the 

•i  matter. 

In  such  a  case  criticism  is  likely  to  be  more  absurd  than 
notwithstanding  1  claim  both  the  financial  loss  and 
intimate  knowledge  with  respect  to  a  similar  process,  patent 
rights  for  which  I  took  out  four  years  ago,  but  which  were 
allowed  to  lapse,  as  the  working  of  the  process  was  not  a 
success  from  the  verj  causes  put  forth  in  this  paper. 

M.  Scndder's  criticism  is  worthy  of  considerable  merit 
and  attention  as  a  very  ingenious  contortion  of  facts.  He 
begins  by  saying  that  "  an  electrolyte  as  a  conductor  is  not 
comparable  with  a  metallic  conductor,"  aud,  as  he  makes 
no  allusion  to  the  reference  I  gave  which  shows  that  it  is 
comparable,  I  must  take  it  that  he  claims  a  difference  due 
to  hi=  statement  that  the  passage  of  the  current  is  not 
confined  to  that  part  of  the  electrolyte  only  between  the 
plates. 

Now,  one  may  perhaps  follow  his  comparison  of  similar 
electrodes  at  simil.it  distances  apart  in  differently  sized 
vessels,  and  may  perhaps  even  admit  that  the  current  may 
pass  through  some  portion  of  the  electrolyte  other  than 
between  the  plates  in  the  large  vessel,  but  in  the  case  of 
Salford  the  electric  shoot  was  completely  filled  with 
electrodes,  and  it  was  really  absolutely  impossible  for  the 
current  to  pass  anywhere  elce  than  between  the  plates. 

The  channel  was  90  ft.  long,  and  full  from  end  to  eud 
with  electrodes,  which  at  any  point  were  not  more  thau 
half  an  inch  apart:  and  since  they  were  uot  submerged 
with  the  sewage,  the  condition  C  instinced  by  Mr.  Scuddcr, 
\iz.,  -the  total  bulk  of  electrolyte  employed,"  has  no 
bearing  on  the  matter. 

The  condition  A,  namely,  "  the  area  of  electrodes 
immersed,"  is  constaut,  which  therefore  leaves  only  the 
condition  B,  viz.,  the  distance  between  the  electrodes,  which 
was  the  one  upon  which  1  based  my  remarks.  It  is  then 
stated  that  "  the  specific  resistance  of  electrolyte  is  only  a 
small  factor  in  the  calculation  required  to  ascertain  the 
E.M.F.  necessary  to  obtain  a  given  current  through  a  given 
cell." 

In  my  paper  I  do  not  refer  in  any  way  to  the  E.M.F. 
necessary  "  to  obtain  a  given  current  through  a  given  cell," 
but  only  to  the  quantity  of  current  "passed  between  the 
electrodes  through  the  intervening  sewage." 

The  resistance  offered  by  the  conductors,  contacts,  and 
electrodes  themselves  Ins  nothing  to  do  with  the  actual 
amount  of  current  required  for  the  electrolysis  of  the 
sewage. 

The  calculations  therefore  based  upon  the  resistance  of 
contacts,  electrodes,  and  electrolyte  are  outside  the  question, 
and  I  still  claim  that  the  initial  resistance  offered  by  the 
electrolyte  itself  iu  the  Salford  shoot  to  the  final,  if  the 
plates  distances  were  doubled,  would  be  as  i  to  9  as  near 
as  working  conditions  would  allow. 

The  question  of  pitting  dors  not  affect  the  matter  one  way 
or  the  other.  If  any  advantage  were  derived  from  pitting, 
why  not  bore  through  the  plates  to  begin  with?  Even 
assuming  that  uniformly  bored  plates  give  tin  increased 
surface  exposure,  iron  plates  when  used  as  electrodes  do 
not  pit  to  order,  uniformly,  but  generally  just  in  one  or 
two  places,  and  just  as  easy  a-  it  is  to  suggest  144  holes 
from  pitting  iu  a  !-ft.  square  plate.  -,,  is  it  to  suggest  one 
'.i-in.  bole  in  a  plate  In  ins.  in  diameter,  in  which  case 
nearly  all  the  electrode  would  be  gone 


ilrlurasitlf  ^rrtion. 

Oiairman:  A.  Allliusen. 
Vice-Chairman :  John  Pattinson, 


Committee : 


P.  r.  Bedson. 
G.  T.  Fr 

T.  W.  Hogg. 
T,  W.  I 
W.  Martyn. 
.1  nlia  Morrison. 


B.  S.  Proctor. 
W.  W.  Proctor. 
W.  L.  Reunoldson. 
Vf.  A.  Eowell. 
John  Watson. 


Hon.  Local  Secretary  and  Treasurer : 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 

Notices  of  Papers  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary. 

The  names  in  italics  arc  those  of  Jderabeis  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
Bee  in  July  next:— Chairman:  G.  T.  France  ;  Vice-Chair- 
man :  Ah.  Allliusen  :  Committee:  John  Pattinson  and  T.  V 


SESSION  189* 

Meeting  held  in  the  Durham  College  of  Science, 
Newcastle,  on  Thursday,  May  Hth,  1S94. 


Mlt.    a.    iLLHUSKN    IN-    THE    CHAIR. 


NOTE  ON  Till:  POISONOUS  ACTION  OF  LEAD 
SA  LTS. 

I'.V     PItOF.    P.    PHILLIPS    BSDSON. 

Ix  a  monograph  on  Lead  Poisoning  published  in  1891, 
Dr.  Oliver  describes  a  series  of  experiments  which  were 
conducted  in  my  laboratory  by  Mr.  R.  D.  Best,  with  the 
object  of  studying  the  action  of  gastric  juice  upon  white 
lead,  as  it  would  appear  that  the  digestive  canal  is  the 
channel  by  which  lead  finds  its  way  into  the  system. 

The  experiments  were  made  by  taking  a  given  weight  of 
white  lead,  placing  it  in  a  parchment  tube,  and  adding  to  it 
a  measured  volume  of  gastric  juice  or  other  liquid,*  the 
action  of  which  it  was  desired  to  study.  The  parchment 
tube  with  its  contents  were  suspended  in  a  beaker  containing 
a  measured  volume  of  pure  distilled  water,  and  this  again 
was  immersed  in  a  larger  vessel  containing  water,  which  was 
heated  for  several  hours  at  a  temperature  of  20' — 30°  C. 
At  the  end  of  this  time  the  contents  of  the  inner  beaker 
were  examined  for  lead,  aud  the  amount  of  lead,  existing  in 
a  soluble  form,  which  had  diffused  through  the  parchment 
tube,  was  determined.  The  results  of  these  experiments, 
tabulated  below,  show  gastric  juice,  both  natural  and  arti- 
ficial, have  an  appreciable  solvent  action  on  the  lead 
carhonate  ;  and  further,  that  the  active  constituent  is  the 
hydrochloric  aci  I.  It  will  also  be  seen  that  when  gastric 
juice  is  employed  in  the  digestion  of  prote'id  matter  there  is 
a  smaller  portion  of  white  lead  attacked. 


White  Lead 
taken. 


bead 

Dissolved. 


Nature  of  Liquid. 


Mzrms. 
0*0S5         Per    in   ec.    of   gastric   juice    (natural) 


-      .  .'■  .V.  ...  t.t..,l.,l  JU.I.V  ............. 

diluted  with  twice  its  volume  of  water. 


Per  l"  ee.  of  artificial  gastric  juice. 


s-t,-,  Per  in  cc.  0"3  per  cent,  solution  of  HCi 

»nd  1  grm.  pepsin. 
U'SS  Per  lOcc.  0"3  per  cent,  solution 

and  ii'.",  grm.  pepsin. 
6"93  Per  1 0'8  pel  cent,  solution  of  IIC1 

and  0*25  grm.  pepsin. 
Tl  Per  la  cc.  0'8  per  cent,  solution  of  HCI. 

So   e  Per  in  ec.  of  solution  containing  1  prill,  of 

pepsin. 

|uid  wis  used  in  all  cases. 
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It  i-  nsualbj  slated  thai  lead  sulp  a  poisonous, 

possibly  upon  this  belief  is  based  the  n  living 

white  lend  workers  water  contain  sulphuric  a< 

mitigate  the  ill  of  white  lead.     Iu  faot,   Dr.  Farr,  in 

I,,.   |  iroceu  i.t  the  manufacture  o)  a  new   n  bite 

li    ;l  physician   were  called   upon   to 
,1   ;i  case  of  lead   poisoning  by  carbonate,  he   wi 
„l,„  acid   in   order  to   convert    it    into  a 

snip h.it.  oi  insoluble  Form  of  lead.      It   is  obvious  that  the 
white  sulphate  "i  lead,  thei  -  with  it,  so  to  >| 

the  antidote  to  the  poison." 

tatements  as  the  above  appeared  to  me  to  suggest 
n  repetition  of  experiments,  similar  to  de  with  the 

white   lead,    ii-inir    both     precipitated    sulphate 
ii    ,..,1   the   new    white    lead.       \t     uy    suggestion, 
Mr.  I  Isdon,  cue  of  the  students  in  t lit-  colli  ge,  made  such  a 
mei.ts,  the  results  of  which  nrc  given  I"  low 
outcome  of  these   experiments  is  to  demonstrate  that 
both  tbesi  l  by  water  to  some  extent, 

and  more  readily  by  water  containing  hydrochloric  acid  in 
mts  similai  to  thosi ■  found  in  gastric  juice.  Further, 
the  new  white  lead  appears  more  susceptible  than  the  pre- 
cipitated lead  sulphate.  I  ndouhtedly,  the  pn  portion  of  tl  e 
"new  white  lead"  dissolved  by  the  diluted  hydrochloric 
acid  i*  smaller  than  is  the  case  with  the  ordinary  white  lead, 
the  proportion  of  solubility  being  about  1:5.  Still,  such 
results  necessitate  a  modification  of  our  views  us  to  the  non- 
dous  action  i  f  lead  sulphate,  and  it  more  guarded 
attitude  towards  such  traditional  empiricism  us  tint  which 
teaches  us  that  lead  sulphate  is  non  poisonous  because  of 
its  insolubility.  Solubility  is  a  matter  of  degree,  and  every 
student  of  chemistrj  knows  he  ear  deci  mpose  lend  sulphate 
by  boiling  it  with  hydrochloric  acU  ;  in  the  light  of  which 
the  results  .if  these  experiments  are  not  remarkable, 
since  they  show  that  the  change  which  takes  place  at  a  high 
temperature  with  such  ease  and  completeness,  goes  on  more 
slowly  and  gradually  al  a  lower  temperature  and  with  very 
diluted  hydrochloric  acid. 


New  White       Weight 

I      -  !  ..I 

Weudit  I      ail 


tlrni. 
1 


0-OM 


Per  10  iv.  of  water. 


l  . -. 

rs 

l-7« 

■j  'i 


PerlOce.  cfn".'  percent,  solution  ofHCl. 


it.  solutii  n  oi 
lit  l  -  1  irnn.  pepsin. 
Per  10  cc.  oi  0"3  per  cent,  solution  cf 
HC1  -  1  gim.  pepsin. 


Load 
Sulphate. 

Gnn. 

1 

1 
1 
1 

1 

1 


i 


Per  l"  cc  of  water. 


Per  1"  cc  •  lution  of  HC1. 


Ion  Per  10  cc.  of  0'2  per  cent,  solution   ot 

Hi'l  +  1  L'rm.  p. ■■■ 
0  BO 


Mil:  \  I  I    "I    SODA    IN    '  i.\  IT. 


B\     tt  .    ,  "-  \l;    m  kCKl  -. 

Th  vi   the  nativi  da  natural   mat 

gol  i eh  i  own 

ime  time  lo  th,.-,-  who  have  to  go  there  and   who  I 

ngs  of  the  people,  bnl  wbal  was  the 
exact  nature  of  the  fertilising  ingredient  does  nol  seem  to 
have  been   known.     Beyond  a  en  of  the  fact 

that  this  material  was  used  as  a  n.ai no  furtl 

seems  to  hue  been  taken  in  the  subject. 

In  one  of   !  -  thi  re,  Mr.  r    A    I  ! 

several   samples  ol   ti  of  " tail " — " tail "  i-  the 

iiiune  applied   to  clays  usi  ■   well  as  • 

manurial  .days     and  handed  thi  me  to  examine. 

Tin-  samples  wore  piec  d  at  random  from  heai 

the  material  on  land  oi  in  bo  its,  and  iken  as 

representative  of  the   whole.     As  may  be  seen  from   the 
siil. joined  table,  the   valuable  iugredient  is 
and  this  is  ■  vat \ ing  from  -  S  to    l  -  ■  S 

pi  r  cent. 

Thinking  the  matiei  ol  re  than  i  oportance,  I 

determined  to  take  the  first  opportunity  that  pies,  ,,t,  ,i  itself 
of  going  thi  nally, 

especialbj   i  where  Ml   Floyer's  samples 

were  got  was  n,,t  known.  A  short  vacation  at  the  end  of 
liamadan — the  Mohammedan  month  for  fasting-  afforded  a 
suitable  opportunity,  of  which  I  availed  myself.  The  Nile 
Valley,  above  the  dell  i  dly  from  i  to  9   miles  wide 

and  is  Banked  on  each  side,  as  tar  south  as  Edfon,  by  rangi  - 
of  hills  of  rummulitic  limestone.  South  of  Edfon  the  rock 
becomes  sandy  in  character.  Between  Kcneh  and  Esneh,  a 
distance  of  about  75  miles,  these  nitrate  deposits  are  found 
in  detached  places  near  the  foot  of  the  limestone  hills. 
I. u\or,  as  being  about  the  centre  of  this  stretch  and  n 
suitable  in  every  way  for  the  purpose  in  view.  was  visited, 
and  an  excursion  made  to  the  "  Grebi  1  el  Tafl  " — clay  hill. 
As  guide,  a  man  was  get  who  goes  there  for  the  manure, 
and  a  statt  was  made  about  7  am.  The  journey  took,  by 
camel,  about  three  hours,  and  the  distance  was  probably 
about  12  miles  aero.--  the  deseit.  i.bonl  4  miles  hefore 
reaching  the  " Gebel  el  Tafl"  we  passed  the  "Gebel  el 
Gheir" — lime-hill— a  very  white  limestone,  with  10  per 
cent,  of  sand,  hut  otherwise  very  pure,  and  from  there,  on, 
the  valley  was  strewn  with  symmetrical  Hint  nodules.  A 
short  distance  before  reaching  the  main  deposit,  a  hank  of 
dark  coloured  material  was  passed,  which  the  guide  stated 
to  he  poor  tafl,  and  on  analysis  it  was  found  to  contain  only 
0-28  per  cent,  of  sodium  nitrate.  The  main  deposit  lav  on 
-:..ping  face  of  what   a  be  the  highest  hill  of 

the  district,  hut  to  which  the  guide  could  give  no  name  but 
■  Gebel  '"—hill — or  "  Gebel  el  tafl,"  and  appeared  to  have  a 
height  of  10  or  12  mitres  ;  la  w  dee),  the  deposit  was.  I  am 
unable  to  say.  This  deposit  did  not  seem  extensive,  and 
lay  approximately   in   the  centre  of  a  jrment  of  a 

circle  formed  by  the  limestone  rocks,  hut  the  guide  said 
there  was  more  "  tall  "  to  the  south  and  to  the  north.  The 
rooks  rose  perpendicularly  for  some  10  metres  above  the 
"  tail  "  and  contained  many  flint  nodules,  in  some  plao 
numerous  as  lo  give  the  rock  the  appearance  of  conglomerate. 
The  strata  in  Egypt  dip  gradually  from  south  to  north,  and 
aud  this  precludes  the  idea  of  this  being  a  stratum  of  nitrate 
hearing  clay  cropping  out  at  intervals  from  north  to  south. 
That  the  nitrate  came  from  the  remains  of  old  villages  and 
was  absorbed  by  the  clay  dots  not  seem  possible,  looking  lo 
the  appearance  and  situation  of  the  deposit.  I'  seems  more 
probable  tbi  .the   limestone  cliffs   acted 

r  clay  and   organic  malter   from  the  water. 
After  the  retirement  of  the  water,  nitrification  of  the  organic 
matter  set  in.  aided   by  the  warmth    of  the  climate  and  the 
presence   of    calcium    carbonate,  so    that   the    nitrate 
formed  where  it  is  now  found. 
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A'      ivedfrom  Mr.  1' 


Mois  





Phosphor*  

Sulphuric  a  •        

pine  —   

•Nitric  acid  (N.0    

Alumina :::  

Lime 

Magnesi  i 

Potash 

-  

Less  oxyg  ■ '  ■■ 

'Equi- 

Total  soluble  matter 


ro.-, 


318 


12     • 
9*39 

I  .... 


1-1  8 


0 


2-56 

10-44 


' 

■     - 

8-88 

1.'  37 

•_'J-.-. ; 

24*67 

22-sl 

-    :  ■ 

7-02 

G-S7 

5  '98 

I'72 

,,   jg 

o-  ■ : 

«■■:: 

9-87 

7-13 

12-30 

6-87 

1'2'cL' 

;-i- 

9-94 

8'82 

..'-.i 

11-77 

11-35 

13-33 

U-8S 

1.1*51 

i-is 

I'M 

8  £  ' 

o-is 

n-50 

0-2] 

!■■:: 

12-55 

13*81 

ii'ni 

1-35 

].-.  G5 

,      . 

6-13 

18-53 

50  -5S 

32-50 

29-60 

37-01 

Samples  were  taken   from   the   deposit:   the  loose    upper      from    different   places   anil    afterwards   analysed     .villi    the 
surface  was  first  removed  and  pieces  of  the  clay  were  taken       following  results  :  — 


Composition  of  Xitkatk  Clays. 
From  Gehel  el  Tafl,  Luxor. 


-       i 

i  dioxide 

Sulpli  ■     

Chlorine 

•Uiti-ic  acid    S  O    

Iron  oxide  and  alumina 

Lime 

Magnesia 

i  to  sodium  nitrate  . 

Total  solul  '  


13-98 
29-80 
1-50 
1-48 
1-98 
7-0(5 
36-18 
315 
3-12 

:i-;i 

14-32 
22-10 
2-50 

■_"7I 
5 '  1 5 
8'86 
34-94 

:;•:. 
8  '50 

18-69 

ir  it 

82-94 

0-90 
«  81 
1-35 
7-12 
40-3- 
3-05 
2-13 

6-17 

22-  12 

23-27 

1  •  52 

0*99 

1-48 

lrio 

32-10 

t-22 

2-.U 

7-21 

11-42 

■Ji'-is 

■ 

1-S2 

So8 

6-  16 

36-82 

,. 
12'S5 

27-14 
19-03 
1-74 
1'07 
1-89 
13-a-i 

'•12 
2-97 

S-14 

16-42 
28-84 

r.:.-. 
0-77 

7-:;; 
38-68 

3-67 

1-21 

6-01 

23'2S 
13'  15 

1-70 

7';;:; 

5-90 
12-06 
19'00 

3'83 

9-29 

1'Vll' 

48-88 

ii'  ii 

ris 

0'3S 

II'IS 

3  1 

2-66 

2-29 
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Tli"  first  eighl  samples  in  the  above  table  were  all  taken 
from  the  main  deposit,  Dumber  nine  was  from  the  biuk  of 
dark-coloured  n  1  to  be  poor  tafl,  already  referred 

to.  The  Hist  eight  samples  were  taker  from  different 
places  at  different  heights,  hut  all  from  the  same  deposit  ; 
number  one  was  from  the  bottom,  and  number  eight  from 
the  top,  while  the  intermediate  onmbers  wire  taken  from 
places  between  one  and  eight. 

As  i-  at  one  seen,  the  percentages  of  nitrate  in  these 
samples  from  the  same  place  vary  wry  much  ;  and  this 
is  readily  understood.  Wherever  the  rock  was  cracked 
crystals  of  salt  were  to  be  seen,  indeed  all  exposed 
surfaces  gave  visible  indications  of  salt,  but  where  freshly 
bmken  no  crystals  and  no  appearance  of  salt  was  found 
though  tin-  clay  had  a  distinct!*  saline  taste.  One  large 
hlock  had  a  crystallin  coating  with  crystals  half  an  inch 
long.     On  analysis  this  efflorescence  was  found  to  consist 


of  65  per  cent,  of  nitrate  and  35  per  cent,  of  chloride  of 
sodium.  Taking  these  tacts  into  consideration  it  is  evident 
that  great  care  must  be  used,  in  taking  samples,  to  have  the 
Surfaces  removed  and  the  rock  cut  into  so  that  specimens 
may  be  obtained  which  have  been  affected  as  little  as 
possible  in  this  way.  Since  this  discovery  of  nitrate  was 
reported  Mr.  Floyer  and  Professor  Sickenberger,  of  the 
Cairo  Medical  School,  have  been  sent  to  Upper  Egypt  to 
enquire  into  the  whole  subject,  and  endeavour  to  form  au 
opinion  as  to  the  quantity  of  material  available.  Theannual 
consumption  of  this  material  in  Upper  Egypt  has  been 
estimated  at  Sill), (100  tons,  but  this  is,  in  my  opinion,  too 
high  an  estimate:  half  of  that  quantity  will  more  nearly 
represent  it. 

Whether  Egyptian  nitrate  of  soda  will  ever  appear  as  a 
commercial  product  in  European  markets  cannot  he  decided 
until  the  results  of  Floyer  and  Sickenberger's  investigations 
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i,  but  unless  richer  vai  Found   than   that 

m   aud   purification  of  nitrate  for 
probable. 

mi  the  hill- 

rablc  land  a 
the   river,   nml   so  the  river   is  the  principal 
id  "  of  the  ci  untry,  aud  others  are  almost  unnecessary, 
into  the  desert   there  arc  of  course   no  roads. 
rail'-  '  yet  extend  up   there,  and  when    it   i!" 

will   not    puss    near    the    tail    deposits,    bul     through   the 
cultivated    land.      Nothing   is   lilt    but    the 

present   in   use.     The  tion  of  a  railwaj 

or  tramway  is  hardly  feasible,  seeing  that  i  he  tail  is  g,,t   in 

mes    at    consi  !■  ruble    dista 

i.      At   present  the  tafl   ■-   transported   bj 

Item  is   all  that 

can  be  expet  ted  from  each  animal,  and  taking  the  load  of  a 

I  his  cost  per  diem  at  I*.,  the  cost  of 

bringing  10  tons  ink  amounts  to  -'/.  55. 

If  the  clay  contains  10  pet  nitrate,  2/.   5s.  will  be 

the  ci  l  ton  of  nitrate  to  the  river,  for  of 

must  be  done  at  the  river,  there  being 

the  desert,  and  is  a  verj  large  item  to  be  added 

to  the  cost  of  extraction.     There  m,  howevei 

i  at  that  percentage.    Should,  however,  the  average 
only   five,  the  cost  for  carriage  per  ton  of 
nitrate  would   then  be  I/.  10s.,  and   would  probably  render 
xtraction  ol  nitrate  profitably, 


— -jneteceoeee 


milk 
iImm 

r  ■ .-. ' 

R  •  50 



. 
Asl  

1*027 

hose  giving 
the   ]  of    fat,    which 

in imon  with  tl  individual 

cows.     Tl  -htly 

diffei  ;■    :,. 

bj     Di     p  Richmond's  formula  (Analyst, 

XIV.,  121  percent  .ami  tl  e  ratio 

hich 
-  as  being  in   the  vei 

-     12-5. 
The  ash  had  an  alkalinity  equal  to  2-05  per 
and  the  following  figures  show  its  composition  : — 

Iron  and  aluminium  oxidi  -  0*83 

2! 

M-iL-n    si ^•<,+; 

ish i 



dride 33*1<! 

Sulphuric  anhydride ....  3' 

i  . 

Oxygen  =  chlorine 


AN  ABNORMAL  MILK. 


OX    K.    GREIG    smith,    r  SI    . 

Is  the  spring  of  last  year,  attention  was  drawn  to  the 
peculiar  property  of  the  milk  yielded  by  a  cow  in  the 
of  Mr  Scott,  Belford,  Northumberland.  With 
it  a  churn  was  unnecessary,  far,  by  simply  stirring  the 
soured  cream  with  a  stick,  butter  was  produced.  At  the 
invitation  of  Mr.  Scott,  the  writer  called  upon  him.  and  was 
shown  the  cow,  which  was  what  is  known  as  an  Irish-bred 
beast,  and  about  10  years  old.  It  had  calved  prematui 
on  the  It'itli  April  1893,  and  consequently  was  not  in  its 
usual  condition,  neither  was  there  a  plentiful  supply  of 
fodder,  for  the  spring  had  been  very  dry  and  the  meadows 
were  parched,  yet,  from  the  1st  to  the  31st  of  May  it  had 
yielded  1,255  lbs.  of  milk,  and  from  the  1st  to  the  10th  of 
June  in  all  1,82-1  lbs.  during  17  days,  or  a  daily 

average  of  39  lbs.,  equal  to  nearly  four  gallons.  The  soured 
cream    was    -  ■  did,  and    led  one    to  expect  that   hotter 

made    from    it    would    contain    a  ;-rin. 

Mrs.  Scott's  method  of  butter  making  consisted  in  vigorously 
stirring  the  soured  cream,  contained  in  an  earthenware 
dairy  jar.  with  a  clean  wooden  stick  for  about  a  minute  and 
a  hall  and.  when  the  butter  had  broken,  adding  a  little  cold 
water  and  again  stirring  for  half  a  minute,  by  which  time 
the  butter  was  ready  tor  washing  and  working.  When 
made   up   it  had   a   very  pli  I    was   similar  in 

every  respecl  to  butter  made  with  a  churn  in  the  ordinary- 
way  .  5s  -  t  the  milk,  cream,  and  butter  were  sent  to 
the    laboratory    of   the    Durham    Coi  -  ience    and 

examined. 

The  cream,  from  which  butter  was  repeatedly  :::a  ie  in 
the  laboratory,  using  a  spatula  and  a  porcelain  basin. 
contained  57 '40  per  cent,  of  fat,  an  amount  considerably 
above  the  average  of  that  contained  in  ordinary  cream. 
whether  obtained  by  the  slow  methods  or  by  the  separator. 
but  similar  to  that  found  in  clotted  cream.  The  cream 
quickly  and  formed  a  very  compact  yellow  layer  with  its 
lower  surface  so  well  defined,  that  one    would   almost  have 


I 


The  published   analyses  of  milk  ash  agree  in  having  the 
-titnents  verj  sin 
of  potash,  lime,  and  phosphoric  anhydride;  Kirchner  in  his 

Milchwirthsohalt  quotes  two  ,  ich  have — 

Potash iv  K  -si-u 

Lime 21'45  2 

Phosphoric  anhydride 24*11  27 

These  would  indicate  that,  in  this  abnormal  milk,  there 
may  be  a  deficiency  in  one  or  all  of  the  potassium  com- 
pounds, viz.  : — monopotassic  phosphate,  dipotassic  phos- 
phate, pol  tte,  and  an  excess  of  one  of  the  lime 
salt-,  probably  dicalcic  phosphate,  ".hich  might  be  the 
the  exclusion  of  much  of  the  tricalcic  form. 

The  butter,  made  in  this   curious  way.  was  quite  normal, 
and    though    higher   than   the   average  Knglish   butters,  did 
not  show  the  amount  of  casein  that  one  would  have  expec 
from  the  process  of  manufacture. 

Analysis  of  the  butter  : — 





Curd,  .vi- 



100*0 

The  volatile  acids  determined  by  the  Reiehert-Meissl- 
Wollnj  method  bad  a  number2S*4. 

A  milk  somewhat  similar  was  produced  by  a  milking 
shorthorn  cow,  the  property  of  Mr.  Medley,  Overthwarts, 
Edliugham,  who  kindly  supplied  samples  of  milk,  cream,  and 
butter.  The  cream  was  made  into  butter,  in  the  laboratory, 
isily  as  in  the  Belford  -ample;  the  milk  had  the 
following  composition  :  — 

■'■'« 

Solids      ;  Eat 8*36 

Su-2  5*13 

-    3-31 

Ash 

1 ' "  1- 1 
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This   milk  ba<  an   analysis   entirely   different    from    the 

Belford  one,  though  they  resemble  each  other  in  having  the 

wet  than  the  calculate:!  amounts  for  mixed  milks,  the 

•    !  bi  :s  ilt  4-66,  showing  a  difference  of  031  per 

cent.     The  Vieth  ratio  is  as  2:9-75:  14-25. 

In  examining  tin-  Belford  milk  microscopically,  a  few 
globules  wen  obsi  rved  which  varied  up  to  0-001  inch 
iu  diameter,  but  the  majority  were  fairly  uniform,  and  close 
to  an  average  of  0-0004  inch.  According  to  Kiivliner,  varia- 
are  found  up  to  0-00039  inch— practically  the  average 
diameter  in  the  abnormal  milk — the  mean  being  0- 000 16 
inch.  McConnell  in  his  Agricultural  Note  Book  gives 
019  inch  as  the  average  of  the  Jersey  and  0U0U14  inch 
as  that  of  the  Ayrshire  cow.  It  will  be  seen  then,  that  the 
fat  globules  in  this  abnormal  milk  are  very  large,  practical  j 
double  the  diameter,  that  is  eight  times  the  sire,  of  those  in 
the  milk  of  our  Jersey  breed,  which  is  admitted  to  have  the 
largest.  The  mean  diameter  of  the  globules  in  the  Edling- 
ham  milk  was  less  than  the  Belford  sample,  having  an 
average  of  0-0003  inch.  The  surface  tension  of  the  sus- 
pended fat  globules,  in  both  milks,  was  very  low,  pressure  on 
the  cover  glass  being  sufficient  to  make  them  lose  their 
appatently  circular  shape  aud  run  together  with  great 
readiness. 

In  all  probability,  the  size  of  the  fat  globules  explains  the 
abnormality,  which  appears  to  be  much  more  common  than 
is  generally  supposed,  for  there  are  at  present  in  Belford 
other  three  cows,  unrelated,  so  far  as  is  known,  to  that 
of  Mr.  Scott,  which  poscss  this  property.  When  the 
abnormal  case  was  made  known  in  Edlingham,  the  milks 
of  several  individual  cows  were,  when  tried,  found  to  be  I 
similar.  Another  case  occurs  at  Riding  Mill,  and  it  is 
likely  of  frequent  occurrence  in  BritaiD,  though  apparently 
unheard  of  till  lately. 
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only  recently  seemed  to  prove  positively  the  presence  or  the 
bsence  of  adulterants,  and  thus  were  excellent  means  of 
establishing  the  purity  of  lard,  are  at  the  present  time  of  no 
value  vhatevcr. 

We  know  that,  besides  some  adulterants  which  have 
never  attained  any  importance  from  a  commercial  point  ot 
view,  cotton-seed  oil,  cotton-oil,  stearine,  lard-stearine, 
oleo-stearine,  are  chiefly  used  in  compounding  lards.  All 
these  substances  are  to-day  differently  treated  and  more  care- 
fully refined  ;  and,  being  therefore  iu  a  greater  state  of 
purity,  they  do  not  give  reactions  formerly  thought  to  be 
very  characteristic. 

We    may   add   that   Dr.    A.    Goske   (Cheni.    Zeit.    1892, 

|    referred    to    lard    compound!  d    \' ith     oleo-stcariue, 

lard-oil.  and  lard.     The  mixtures  which  he  thinks  might  pass 

a-   tune  lard,  showing  the  correct  iodine  number  aud  being 

free  from  vegetable  oils,  are  the  following  : — 


Hon.  Local  Secretary : 
R.  L.  Whiteley,  University  College,  Nottingham. 

The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  nave  been  elected  to  till  the  vacancies,  and  will 
i  July  next :  —  Committee :  J.  F.  Kempsou  and 
T.  Mason.  

Notices  of  Papers  and  Communications  for  the  Meetings  to  le 
sent  to  the  Local  Secretary. 


Meeting  held  at  University  College,  Nottingham, 
on  Wednesday,  May  23rd. 


mil  a.   m.  e.   PATOK    in    nn    i  ii  uk 


i  i.V  COMMERCIAL  ANALYSIS  OF  LARD. 

BY    H.    -<  IIWl  1  l/.KR    AMI    E.    IXMIVV1TZ. 

Within  the  last  few  years  the  art  of  refining  animal  and 
vegetable  oils  and  fats  — and  iu  connection  with  it,  the  an  'it 
compounding  lard,  i.e.,  adulterating  lard — has  made  great 
progress.      Some    physical    and    chemical  reactions  which 
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The  first  mixture  would  show,  according  to  Goske, 
59*75  for  iodine  number,  and  the  second  one  57 "27.  On 
account  of  the  high  price  of  lard-oil  we  thought  it  more 
than  improbable  that  such  mixtures  would  be  produced 
commercially.  To  confirm  our  opinion  we  requested  some 
of  the  leading  firms  to  give  us  quotations  for  oleo-stearine, 
lard,  and  lard-oil.  According  to  the  average  prices  on 
February  20th,  1S93,  the  raw  materials  of  1  lb.  of  mixture 
X*o.  I.  and  II.  would  cost — 

I.   13-137.">  cents. 
II.    13125       „ 

whereas  the  price  for  pure  lard  at  the  same  day  was — 

13-125  cents. 

For  practical  reasons,  therefore,  such  mixtures  will  not 
be  found  in  the  market,  and  the  chemist  called  upon  to 
determine  the  purity  of  lard  may  safely  neglect  the  search 
for  adulterants  of  this  kind.  Moreover,  the  microscopical 
examination  and  the  crystallisation-point  would  establish  the 
oresence  cf  oleo-stearine. 

Again  Ail.  Jolles  and  Ed.  Wild  (Chem.  Zeit.  1893,  8791 
detected  sunflower-oil  in  a  sample  of  o!c< --margarine.  As 
they  found  out  that  cotton-seed  oil  is  about  twice  as  expen- 
sive- as  sunflower-oil,  they  think  that  fits  for  eating  purposes 
could  be  advantageously  adulterated  with  the  latter  oil. 
Sunflower-oil  is  a  clear  liquid  with  slightly  yellowish  colour, 
agreeable  smell,  and  sweet  taste.  If  the  difference  in  price 
i*  actually  as  great  as  Jolles  and  Wild  state,  we  do  not 
il. mill  that  adulterations  of  hud  with  sunflower-oil  instead  of 
cotton-seed  oil  will  be  observed  by  the  analyst.  We  have 
hitherto  been  unable  to  procure  a  sample  of  sunflower-oil, 
in  the  New  York  market,  and  could  not  get  any  quotations. 
We  intend,  however,  to  buy  a  larger  quantity  of  the  oil, 
ami  propose  to  compound  lard  with  the  same.  The  various 
mixtures  will  be  subjected  to  all  the  test*  lor  lard,  &c,  and 
ive  hope  to  be  able  to  publish  our  results  at  an  early  date. 

On  review  ing  the  different  known  properties  and  reactions 
of  lard  and  its  adulterants,  we  see,  as  already  stated  by 
many  authorities,  that  the  specific,  gravity,  the  melting 
point,  the  saponification  equivalent,  the  determination  of 
volatile,  free,  and  fixed  acids,  and  the  determination  of  the 
refractive  index,  are  quite  useless  for  the  determination  of 
the  purity  of  lard,  as  mixtures  can  be  prepared  which 
would  give  approximately  the  same  figures  for  all  these 
constants  as  pure  lard  itself. 

Even  for  a  final  confirmation  of  the  result,  obtained  by- 
more  decisive  reactions,  the  above-named  tests — very  rare 
cases,  whin-  more  scientific  research  is  intended, excepted — 
are  of  no  concern  for  commercial  analytical  purposes,  and, 
as  far  as  out  experience  goes,  the  analyst  may  safeiy 
dispense  with  them  altogether. 
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I  llli. 

hi   after  Ifcci  hi  Hchncc  :   with  oh  ifter 

ho  nnil   Hirschsohn,  which  wen    |  be  '» 

the  utmost  importiioi  u  in  the  iu  '  tfd     have  since 

lost  th<  ii  di  ,,„,-, 

Mcike  and    Wiunner  (/.cits,  f.  an*.  Chem.    1891,  518) 
i  seed  ...I   ami  adultei 
lard  which  behaved  like  pure  lard  when  subjected  to  I 
tests  and  thus  confirmed  the  observation  previouslj 
,.  Zeit.  Kep.  1891,  147) 
H  ,lphur  test   (Chein.  News,    1888, 

Bull    r.  .  i    S.  Dep.of  Agrh  .  Divi 
thought  might  pi  it   value  quahtal 

.  din-     to    recent    iuvi  si 
dyticul   purposes,  as   Warren's   observations 
(Chem.  Zeit.   1893    635     686;   Mas 
.  dition  by  Stohmnnn  an  I  Kerl,  \  ol.  111.  p.  316). 
i  >f  all  the  better-known  tests  we  have  thus  left  the  iodine 
Dumber,  the  colour  reaction  with  nitric  and  sulphuric  ;■ 
the  test  wiili  nitrate  of  silver  after  Becchi-Milliau,  the  ris 
temperature  with  sulphuric  acid,  the  microscopical  examina- 
tion, and  'in'  crystallisation  point. 

Of    more  modern  date   is    the   reaction   with    phospho- 
molybdic  acid  and  with   saturated  solution  of  pici 
ether  (Pharm.  Zeit.  1891,  798  ;  Zeits.  I'.  ang.  Chem.  1892,99. 
Recently,    I'.   Gnntter  (Zeits.  f.  anal.    Chem.    32,    305) 
described  a  new  method  for  th     colour-tesl    with  sulphuric 
,  and  in  the  Analyst  I  Vnalyst,   1893,   28,  221 ;  Chem. 
Zeit  Rep.  1893,251  l  a  new  way  ofreacting  with  nitrati 
r  has  been  i  ded. 

All  these  tests  have  been  a  tin  and  again  examined  by 
us.  and  we  have   finally  arrived  at  tb  on  that  for 

the  determination  of  the  purity  of  lard  the  following  tests, 
when  taken  in  a  group,  ire  reliableand  decisive  : — 

(1.)  Test  with  phospho-molybdic  acid. 

(2.)  Milliau's  nitrate  of  I  iker  test. 

(3.)  Iodine  number. 

(i.~)  Rise  of  temperature  with  sulphuric  acid. 

(5.)  Crystallisation  point 

(6.)  Microscopical  appearance. 

Test  with   Phospho-molybdic  Acid  and  with   Nilrati    of 

■  .<-.    after    Milliau. — Both    reactions   are   used    for    the 

detection  of  cotton  seed  oil  and   cotton-oil  stearine.     The 

first  one  is  carried  out  as  follows  :— 25  drops  of  the  melted 
lard  are  dissolved  in  .">  cc.  of  chloroform  in  a  test-tube,  then 
•^  cc.  of  phospho-molybdic  acid  solution  (M  per  cent. 
Merck)  are  added.  The  test-tube  i>  thoroughly  shaken, 
aud  after  letting  stand  for  a  short  time  the  liquid  settles  in 
two  layers.  Tlic  lower  layer  is  colourless  and  the  upper 
layer  assumes  a  bright  green  colour  when  cotton-oil  or  any 
other  vegetable  oil  is  pn  sent  <  >n  addition  of  ammonia  to 
the  acid  solution  the  green  colour  turns  blue. 

If  the  lard  is  absolutely  pure  the  upper  layer  remains 
yellow,  the  original  colour  of  the  reagent  (phospho- 
molybdic  acid)  not  being  changed.  The  addition  of 
ammonia  makes  the  liquid  colourless. 

AH  the  v  ■  -  -  which  we  have  bad  occasion  to  subject 

to  this  test  led  reaction.     A  samp  on- oil, 

refined  by  ourselves  by  me  ins  of  chemicals  without  healing, 
which  did  not  give  Beceni  and  Labiehe  and  Elirschsohn's 

•    showed  the  above  reaction  perfectly. 

According  to  Welmans,  the  discoverer  of  the  test,  mineral 
oils  do  not  show  the  reaction,  and  among  the  fats  of  animal 
origin  only  cod-liver  oil  acts  like  the  vegetable  oils.  With 
some  practice  it  is  easy  t«  detect  the  presence  of  about  10 
per  cent,  of  cotton-seed  oil  in  a  compounded  lard,  but  an 
addition  of  less  cotton-seed  oil  can  hardly  be  traced  by  this 
reaction.  On  such  cases  there  is  only  one  reaction,  which, 
as  far  as  our  experience  goes,  never  fails,  and  this  is  the 
Milliau  test  with  nitrite  of  silver, as  described  at  length  in 
the  Journal  of   the   Am.  Chem.  Soc.   (Journ.  Am.  i  hem. 

S   ■  -.  Chem.  Ind.  716,16 
adhering  to  the  explicit  dii  Milliau,  the  presence 

of  cotton-seed  oil  down  to  1  per  cent,  is  always  shown  bj 
the  mirror-like  precipitate  of  metallic  silver,  by  which  the 
fatty  acids  of  the  mixture  are  blackened. 


N  .ii  and  gives 

to  it-  cxecul 
/  N  Ime  number  i-  valuable  for  the 

I  .    1      oil     and     0  If 

deter-  .  ii  has  no  meaning  whatever,  on  account  of 

the   fuel  that  mi  i  owing  the  same 

iodine  number  as  pure  lard,  and  also  because  the  iodine 
Dumber  of  undoubtedly  pure  samples  of  lard  varies  within 
very  wide  limits.  Wiley  (Bulletin,  13,  Ii8)  found  pure 
lard  «  ith  io  tine  numbers   from  5  i  tntbor  and 

Zinck  (Zeits.  anal.  1'l.cui.    31,   p    534)  from  49  "2 — 5! 
and    Neufeld    (Archiv.    f.     Hygiene,    1",    p.     152) 
40 — 61,  the  latter  fixing  the  maximum  figure  for  the  iodine 
number  of  pure   lard   at   61,   which    is   decidedly  wrong. 
Bui  final  confirmation  of  the  results  obtained  bj 

above-named  tests,  the  iodine  number  is  a  lory 

determination.  Although  different  chemists  have  of  late 
propo-ed   cbangi  original    Hold    method   f*>r  the 

determination  of  the  amount  of  iodine  absorbed  bj  the 
fatty  acids  of  the  oleine  series,  we  hue,  utter  man]  cxperi- 
ts,  decided  not  to  adopt  any  of  those  changes.  We 
still  carry  out  the  test  as  described  in  Wiley's  publication 
and   in    i:  book,  "  Die   Analyse  der   Pette  and 

\\  .1  shsarten." 

We  weigh  0-3  -^r.  of  the  lard  by  means  i  ighing 

Jour,  of  the  Am.  i  !hi  m.  Soc  15, 
stoppei  ed  reagent  bottle  of  aboul 

it  in  10  cc.  oi  chloroform,  and  add  25  cc.  of  iodine  solution. 
We   manipulate   as   described    in    the   above  publicati 
HuM  stated  (  Dingl.  Polyt.  J.  253,  281  I  that  thi 
completed    after    U — 2    hours,    bill    that    it    is    immaterial 
whether  the  final  titration  is  made  after  5  I  ■    18  hours. 

Frequently  we  were  requested  to  carry  out  the  examina- 
tion of  fats  and  oils  in  very  short  time,  and  we  were  thus 
forced  to  find  a  method  permitting  the  determination  of  tin- 
iodine  number  iu  less  than  five  hour-  Alt!  dikt 
states  that  iodine,  which  acts  very  slowly  on  fat  at  ordinary 
temperature,  acts  very  irregularly  at  higher  temperature  and 
shows  more  complicated  reactions,  we  tried  to  apply  heat 
to  the  liquid  in  which  the  absorption  of  iodine  took  place. 

We  carried  out  very  many  experiments,  changing  the  time 
and  the  temperature  of  the  reaction.  In  the  following  lines 
we  give  only  those  figures  from  our  records  which  seem  to 
us  to  be  necessary  to  justify  the  changes  which  we  adopted 
for  this  determination. 

Cotton-seed  oil,  oleo-steariue,  absolutely  pure  lard,  and 
compounded  lard  were  subjected  to  examination.  With 
every  one  of  these  different  experiments  a  blank  test  with 
■  -.  of  chloroform  and  2j  cc.  of  iodine  solution  was 
titrated  after  having  been  exposed  for  the  same  length  of 
time  to  the  same  temperature.  The  titrations  of  these  blank 
tests  gave  always  the  figures  obtained  in  standardising  the 
original  iodine  solution  directly.  From  this  it  appears  that, 
under  the  conditions  described  below,  heat  does  not  influence 
the  action  between  chloroform  and  iodine  solution.  The 
following  results  were  obtained  : — 


Fat. 


After  14 
ordinary 


5  Mia. 


10 Mill.   loMin.   20Min. 


oil 

Pure  lard 

lard 


107-2 

258 

-  • 


This   series  of  experiments  prove  that  20  minutes 

:i2iires  for  the  iodine  number,  which  are  a  trifle  too 
high.     We  therefore  repeated  the  detenu 
with   the  same  regular   result,  hut   found   that   30    minutes 
>   low  figures.      Finally,    we    resorted  to 
t    15   C.  and  obtained  the  most  constant  an 
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rv  figures  on  warming  for  25  minutes.     The  following 
record  proves  the  regularity  of  the  result : — ■ 

1.  Cc.  II.. 

Solution. 
.  ni   solution,  without  warming,  needed    87*4 
25            ..                .,                        chloroform,  with- 
out warming,  needed 1*7*  l 

25cc  of  old  iodine  solution  -  5  cc.  chloroform,  5  mm. 

ui  :  27*1 

.  of  old  iodine  solution  t  j  cc.  chloroform.  In  min. 

at  4.v  ('.,  needed 27  ■  i 

.  of  old  iodine  solution  +  5cc.  chloroform,  -.J  min. 

ut  i  i 27M 

I  iodine  solution  -f-  5  cc.  ch                   I  min. 
ut  !"■   i     aee  li  I 27*15 

2.  —  Lard. 

Iodine  Number. 

2~t  minute's  at  15°  C 62"5 

'.-To 

62-4 

(af.)  11  hours  at  ordinary  teinperattu*e. .    02*  i 

3. — Cotton-Seed  Oil. 

Iodine  Number. 

Sominntesat  i.j   C 107*6 

(6.)         „  107*5 

107*8 

fd.)  n  hours  at  ordinary  temperature.    H'7*<i 

In  consequence  of  these  results,  we   now  carry  out  the 
determination    by   heating    the    liquid    in    a   tightly-closed 
reagent-bottle  of  500  cc.  capacity  for  25  minutes  at  45    I 
and  titrating  of  the   cooled  liquid.     This   method  has  been 
tested  by  us  for  lard,  tallow,  cotton-seed  oil,  and  olive-oil. 

Jiise  of  Temperature  with  Sulphuric  Acid. — This  test  is 
likewise  used  tor  the  detection  of  cotton-seed  oil  and  oleo- 
stearine.  We  carry  it  out  in  the  same  way  aud  in  the  same 
apparatus  as  described  by  Wiley  (Bulletin  13,  -144). 
The  latter  might  be  a  little  improved  by  providing  the 
funnel  containing  the  acid  with  a  thermometer.  Great 
attention  must  be  paid  to  the  strength  of  the  acid  used  for 
the  determination.  The  most  regular  results  are  obtained 
with  monohydrate,  containing  LOO  percent.  rh.SO,,  which  is 
easily  prepared  by  adding  the  necessary  quantity  of  Nord- 
hausen  acid  to  the  commercial  acid  of  C6°  Be.  Weaker 
acids  give  lower  figures  for  the  rise  of  temperature,  which 
may  lead  to  serious  mistakes. 

The  constants  for  the  pure  lard,  &e.  must  be  ascertained 
for  every  apparatus,  because  the  rise  of  temperature 
depends  very  much  on  the  physical  constants  of  the  appa- 
ratus employed, and  wide  differences  in  the  outside  tempera- 
ture have  a  noticeable  influence.  Jean's  (Chem.  Zeit.  1883, 
Rep.  306)  apparatus,  constructed  for  the  same  purpose,  is 
much  more  complicated,  without  offering  compensating 
advantages. 

( 'i ">/  tallisation-point. — The  determination  of  the  crystal- 
lisation-point is  a  very  important  test  for  the  purity  of  lard. 
It  is  carried  out  as  follows  : — 

A  test-tube,  12  cm.  in  length  and  2  cc.  in  diameter,  is 
filled  to  two-thirds  with  the  sample  uuder  examination. 
The  tube  is  cautiously  heated  until  about  two-thirds  of  the 
fat  are  melted,  the  balance  being  liquefied  by  stirring  with 
the  thermometer  inserted  through  the  cork  closing  the 
tube.  The  bulb  of  the  thermometer  must  extend  to  about 
half  au  inch  from  the  bottom  of  the  tube,  and  the  stem 
must  be  centered  in  the  melted  mass.  The  test-tube,  with 
its  thermometer,  is  placed  in  n  stopper  carried  in  a  large 
wide-mouth  bott'e,  so  that  the  whole  nia~s  of  the  i';it  is  inside 
of  the  bottle  and  thus  protected  from  external  currents  of 
air.  The  temperature  of  the  fat  now  constantly  sinks  until 
a  point  is  reached,  when  it  rises,  and  after  a  certain  time 
it  falls  again.  The  lowest  temperature  before  the  rising 
begins  and  then  the  highest  point  reached  by  the  mercury 
must  he  noted.  During  the  whole  manipulation  the 
apparatus  should  he  kept  perfectly  still. 

We  have  found  that  more  constant  figures  and  greater 
differences  between  pure  laid  and  mixtures  are  obtained 
if  the   thermometer  is  not   turned   in   the  mas*    when    the 


lowest  point  is  n  i  hed    ir  wh  d   the  first  crystals  app 

The  observations  made  during  th  i  process  >:'  crysl  tllisation 
are  very  valuable.  With  [Hire  lard  the  temperature  will 
sink  rapidly  until  the  lowest  poinl  is  reached,  winch  is 
allj  below  28  C.  and  mostly  between  24*5 — 26*5. 
After  remaining  constant  f  >t*  a  certain  time  the  mercury 
decidedly  risesabout  1*0:  C.  With  lard,  to  which  oleo-stearine 
is  added  to  produce  a  fut  of  greater  eonsistencj  lit  for  the 
export  to  hot  climates,  the  mercury  sinks  rapidly,  but  only 
to  about  31  C,  and  then  rises  at  least  1  * 5° —  2°  C.  With 
lards  compounded  with  cotton-seed  oil  aud  oleo-stearine  the 
temperature  sinks  very  slowly,  until  it  remains  constant 
between  about  24' — 31°  C,  and  in  most  eases  no  rise  take~ 
place  at  all. 

It  is  very  advisable  to  note  the  temperature  every  minute 
in  order  to  obtain  a  true  record  about  the  rapidity  of  the 
fall  of  the  temperature  aud  the  time  during  which  the 
temperature  has  been  constaut  and  rising. 

Microscopical  Examination. — Crystals  obtained  from 
pure  lard  and  crystals  from  oleo-stearine  are  very  different, 
and  with  some  practice  it  is  easy  to  detect  the  presence  of 
5  per  cent,  of  tallow  by  microscopical  examination.  To 
obtain  crystals  tit  for  this  test  we  dissolve  in  a  test-tube  25 
drops  of  the  fat  in  10  cc.  ether  and  allow  the  tube,  loosely 
closed  with  cotton,  to  stand  for  about  6  hours  in  a  cool 
place.  As  soon  as  crystals  have  formed  at  the  bottom  of 
the  tube  the  mother-liquor  is  carefully  poured  off  and 
cotton-seed  oil  is  added  to  the  crystals.  The  crystals, 
immersed  in  the  oil,  are  taken  out  with  a  glass  tube,  placed 
on  a  slide,  covered  with  a  cover-glass,  and  examined  with  a 
lens  magnifying  300  times. 

As  to  the  particulars  of  the  appearance  of  these  crystals, 
we  refer  to  the  description  and  plates  contained  in  Wiley's 
work  (Bulletin,  13,  451). 

After  having  described  the  six  tests  which  we  apply  for 
the  determination  of  the  purity  of  lard,  we  conclude  by 
giving  the  course  pursued  by  us  in  commercial  lard  analysis. 
At  first  we  make  the  test  with  phosphor-molj  bd  id.     If 

the  latter  is  negative,  we  carry  out  the  Milliau  tes*  ;  if  posi- 
tive, the  presence  of  cotton-seed  (til  is  established  beyond 
any  doubt.  Then  we  determine  the  crystallisation-point. 
In  case  the  lowest  temperature  is  below  28°  C.  and  a  decided 
rise  has  taken  place,  we  do  not  examine  th;  sample  with 
the  microscope.  Finally,  we  determine  the  iodine  number 
and  the  rise  of  temperature  with  sulphuric  acid.  If  the 
crystallisation-point  gives  a  satisfactory  result,  we  ate  able, 
with  our  method  of  the  determination  of  the  iodine  number, 
to  complete  the  examination  of  lard  in  about  1  !  hours. 

We  are  indebted  to  our  friend  Dr.  H.  C.  Schupphaus  for 
the  great  assistance  which  he  rendered  us  in  carrying  out 
the  numerous  experiments  necessary  for  this  investigation. 

(The  Discussion  will  appear  in  tlic  July  number 
of  this  Journal.) 
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,  ojfi  i«m  riONS  ro  the  vnalysis  oi  i  !lts. 

IV.  REACTIONS 

in     DR.    ■!■    I  '  »  KO\»  i  I  • 

,-  ||„.  "quantitative   reactions"   had  opened  out   a 

Id  of  research  in  the  commercial  analysis  of  fats  and 

jcieul  curacy  into  this  branch  of  technical 

.     the   quulitnti\  i  c  'lour   reactions    were 

rclieil    upon,    in  conjunction    with    some    i 
uls   ami    some    organoleptic   methods  to  give    such 
iiion    as   the    chemist    was    required   to  furnish.     It 
oust  be  added  that   these  colour   reactions  were  resorted  to 
onlv  for  want  of  better   methods,  .is  is  still    the  ease    in 
other  dor  technical  analysis  inti  :  light  of 

chemistry  has  not  fallen  yet  or  not  been  allowed  to  fall. 

Writers  of  older  text-books  were  in  the  habit  of  giving 
tables  and  systematic  schemes  by  means  of  which  the 
individual  fats,  and  especially  the  oils,  were  said  to  be 
classified  and  identified.  Unfortunately,  tables  of  this  kind 
have  been  perpetuated  in  even  more  recent  treatises,  and  the 
bewilderment  of  the  analyst  who  tries  to  find  his  way 
through  tins  almost  inextricable  maze  of  colour  reactions 
is  more  easily  imagined  than  described.  Nor  must  it  be 
forgotten  that  those  colour  reactions  were  not  always 
ed  with  typical  samples,  representing  what  thej  pro 
fessed  to  be,  little  or  no  regard  havii  g  been  takes  of  their 
source,  their  age,  their  mode  of  purification,  and  all  that 
host  of  circumstances  that  have  n  vital  influence  on  the 
eolour  the  reagent-  produce.  With  the  progress  of  technical 
knowledge  the  purification  of  oils  has  simultaneously  gone 
■pace,  and  a  number  of  impurities,  the  very  substanci  -  that 
gave  origin  to  the  colours  supposed  fa  be  characteristic. 
have  ceased  to  occur  in  commercial  samples. 

No  wonder  therefore  that  most  of  that  class  of  t°sts  have 
been  abandoned,  and  that  even  some  writers  have  gone  so 
far  a-  to  banish  altogether  colour  r  actions — with  very  few 
-  -from  the  examination  of  fats  and  oils. 
A  given  colour  reaction  can  snly  be  of  value  if  it  be 
produced  by  a  well-defined  substance,  naturally  occurring 
ill  the  oil  or  fat,  and  characteristic  of  it  to  such  an  extent 
that  it  may  be  easily  identified  by  that  reaction.  Of  course 
these  characteristic  substances,  occurring  only  in  minute 
quantities,  must  not  be  easily  removable  by  the  processes 
of  refining  usually  applied  in  practice. 

As  a  type  of  a  most  valuable  reaction  of  tliis  kind  may 
be  considered  Baudouin's  test  for  sesame  oil,  which  has 
recently  obtained  its  scientific  explanation  and  continuation 
by  the  isolation  of  the  colour-producing  principle  in  that 
oil.  The  colour  reaction  for  cholesterol,  although  highly 
characteristic,  requires  more  circumspection,  as  other  sub- 
stances also  give  the  same  or  a  very  similar  coloration 
(.this  Journal,  1892,  144). 

1  do  not  purpose  reviewing  here  all  the  colour  reactions 
that  have  been  recommended  for  the  identification  of 
individual  oil- — such  as  Becchi's  test  for  eotton-seed  oil — 
as  I  hope  to  treat  this  subject  shortly  in  another  place. 
It  is  rather  my  intention  to  deal  here  with — and  to  dispose 
of — some  reactions  that  are  still  looked  upon  as  allowing  a 
classification  of  oils  and  fats. 

The  following  four  reagents,  sulphuric  acid,  chlorine  gas. 
phosphoric  acid,  and  phospho-molybdic  acid,  will  be 
considered  lure,  other  group-reagent-,  as  caustic  alkalis, 
nitric  acid,  .s;c,  being  absolutely  valueless  for  purposes  of 
classification. 

A. — Sulphuric  Acid. 

Small  quantities  of  impurities,  such  as  retinoid  and 
albumiuoid  substances  being  apt  to  produce  colorations 
with  sulphuric  acid,  the  sulphuric  acid  colour  test  is  of  hut 
limited  value. 

At  best  it  is  possible,  with  a  good  deal  of  practice,  to 
discriminate  between  drying  oils,  semi-drying,  and  non- 
drying  oils,  if  the  acid  be  applied  to  the  oil  direct.     The 


first  a  y  1 

and   non- 
dryin 

t-e. 

The  h  Iter  drj  I  by 

the  acid,  so  that  it  in  ly  !  a  the  di  pth  of 

.  distinguish  bi  I  at  the  extri 

end-  of  the:  ''il, 

whereas  it  is  impossible  to  differ  ntial 
e.g.,  rape  oil  from  cotton  seed 

obtained    with   a    solution    of   the    oil    in   carbon    bisulphide 

lot  be  said  to  yield   results,  the  dilution 

tendii  the    otherwise    sharp    distinction 

between  the  eminently  drying  and  the  other  o 

In  the  case  ol  the  liver  oils,  the  blue  and  purple  oolora- 
due   to   the   presence  of  cholesterol   and  colouring 
principles — lipochromes — are   very  cha  .  they  are 

best  observ  I   i  the  oil  be  dissolved  in  c-.irl.in  bisulphide 
previous   to   being   treated   with   acid,     But    it   should    be 
pointed  out  that  upon  rancidity  setting  in,  the  chrom 
principles  undergo  a  change  preventing   the  appearand 
the  blue  colour,  purpie  and   red   coloral 

instead.     Thus,  i  .  liver  oils,  such  as  "  cod  oil "  and 

i    oil,"  not   always  show   the   tine   blue   colour    a 
pure  medicinal  cod-liver  oil  will  give.      On    the    other  h 
blubber  oils  will   also  give  .ly   the    blue  colour, 

e.i/.,  seal  oil,  so  that  it  would  DOl  ass  mie  in  such 

cases  a — perhaps  accidental — admixture  with  liver  oil. 

The  sulphuric  acid  colour  test  may  therefore  only  be 
used  for  purposes  of  preliminary  information,  and  • 
then  its  indications  should  be  interpreted,  with  the  greatest 
cautio  i.  It  will  be  found  far  better  to  substitute  for  it  the 
iodine  absorption  method,  which,  although  entailing  more 
work,  furnishes  an  infallible   means  for  classifying  oils  and 

fat-. 

B. — Chlorine  Gas. 

Chlorine  gas  has  been  proposed  by  Fanre  (1839)  as  a 
general  reagent  for  the  distinction  of  vegetable  oils  from 
animal  oils,  the  latter  oil- — with  the  exception  of  the  foot 
oils  from  terrestrial  animals — being  said  to  become  black 
on  treatment  with  this  reagent,  whereas  the  vegetable  oils 
are  hardly  changed.  Seal  oil  was  later  on  added  to  the 
exceptions,  but  still  chlorine  gas  has  been  generally 
retained  as  a  reagent  characteristic  of  the  fish,  liver,  and 
blubber  oils  (the  liquid  waxes,  sperm  oil,  and  bottle-nose 
or  Arctic  sperm  oil,  being  included  in  the  last  group  I. 

Being  in  p  issession  of  a  large  number  of  oils  and  fats  of 
undoubted  genuineness  (many  of  them  had  been  prepared 
in  the  laboratory,  especially  the  oils  and  fats  from  terres- 
trial animals,  whereas  the  others  were  obtained  from 
absolutely  reliable  sources  as  genuine),  1  have  treated  most 
of  them  with  chlorine  gas  under  exactly  the  same  conditions. 
The  following  table  contains  the  results  : — 

Oils  and  Fats  treated  with  Chxobine  Gas. 
A. —  Vegetable  Oils. 


N 

Kind  of  Oil. 

Colour  after  Treatment, 

- 

' 

Li:  i 

2 

. 

Drying 

• 

N   .  - 

„ 

r 

Slightly  darkened 

-    - 

o 

Cotton      . 

- 

>•• 

7 

to  SI 

- 

Turned  dark 

- 

- 

Semi- 

.,       Xo.  2 

•, 

'.' 

- 

ltra 

- 

10 

Rape  oil,  ' 

CncJuu 

11 

. 

. 

u 

L 

cued 

- 
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A.—  V( 


Oils — -.-out. 


B. — Animal  Oils — coat. 


\ 


Kind  or  Oil.        Colour  after  Treatment.         No.       Class  of  Oil. 


Kind  of  Oil.        Colour  after  Treatment 


14 

15 

s 

drying 

oils. 

Mustard  - 
iton 
Castor,  No.  1 

D  irkened  quickly. 
becoming  dark 

Turned  dark,  then 
uish. 
Turned  slightly  brown 

.       No.  2 

Unchanged 

17     ~ 

Peach 

„ 

18 

bitter 

Darkened  verj 

13 
20 

N 

.,             SWiVt 

Ant  ! 

Darkened  less  than 

No.  18. 

Unchanged 

21 

01i\ .     1    LSI 

„ 

as 

. 

... 

23 

ible  f;it 

Laurel 

Darkened 

24 
25 
26 

•27 
2S 
29 
SO 
31 
32 
33 
34 
S3 
38 


M. — Animal  Oils 


Fish  oils 


Japan  fish 

ledicmal 

„  „  rancid 

Cod 
Cod,  East  i  oast 
,.    racked 
„    Norvi 

Seal 


Blubber 
oils 


Blubber 
oils,  liquid 

■     L 


Seal,  Xeu  foundland 

"  straw." 

ItiL'ht  whale,  pale 

I        „  „    dark 

Sperm,  No.  1 

..    2 


Bottle-nose  (Arctic 

ml.  No.  1. 


Turned  light  red.  then 
dark  reddish  brown. 
Turned  light  brown. 

Black. 


Very  deep  brown. 

Almost  black. 

Light  brown. 

Darkened,  becoming 
vi  i  y  deep  brown. 
Turned  brown. 

Nearly  black. 

Very  slightly  brown. 

Light  brown. 

Very  slightly  brown. 


No.       Class  of  Oil.  Kind  of  Oil.        Colour  after  Treatment. 


;-       i      Blubb.  r     ,    Bottle-nose  i  Arctic 
ills,  liquid  sperm),  No.  2. 

waxes.      '   B  >ttle-nose  i  Vrcti : 


•cti  ■ 
snerm  I,  No.  3 
Horsi  s  fool 


41 

| 

Neats 

I  nciianged. 

12 

Pi  i  r  stvial 
animal  oils 

She  lis     ,. 

„ 

43 

Tallow  oil 

Darkene  1  slightly. 

41 

J                      I 

Lard    ., 

i : 

Animal  fat 

Horsi 

B                Jn.-r. 

Light  brown. 


Almost  black. 


From  an  inspection  of  this  table  the  conclusion  becomes 
evident  that  the  chlorine  cannot  be  admitted  as  a  reagent  for 
marine  animal  oils,  the  black  colour  being  conditioned   by 

the  state  of  purity,  No.  9 — 13,  the  treatment,  No.  6,  and 
ally  the  state  of  rancidity,  and  not  by  the  origin  of  the 
oil.  In  fact,  the  pure  cod-liver  oil  (25),  and  seal  oil  (31), 
changed  their  origiual  colour  so  slightly  when  compared 
with  Xo.  6,  9.  13,  that  they  might  be  placed — judged  by  the 
chlorine  test  alone — amongst  vegetable  oils.  On  the  other 
hand,  horses  foot  oil.  No.  40  (rendered  some  years  ago  by 
myself),  became  almost  black. 

The  chlorine  test  must  therefore  be  struck  out  of  the  list 
of  special  reagents  for  marine  animal  oils. 

C. — Phosphoric  Acid. 

In  the  table  given  by  Grace  Calvert  (18.">4)  syrupy 
phosphoric  acid  appears  as  a  useful  reagent  for  marine 
animal  oils.  Sahaedler  recommends  it  most  strongly  for 
this  purpose,  substantiating  its  claim  by  the  assertion  that 
even  0"1  per  cent,  of  a  marine  animal  oil  may  be  detected 
by  means  of  the  red  coloration  phosphoric  acid  produces 
Holde  (this  Journal,  1890,  419)  has  already  stated  that  the 
phosphoric  acid  test  is  uncertain,  as  on  the  one  hand  resiu 
nils  also  produce  the  red  colour  with  this  acid,  and  on  the 
other  hand  distinct  colorations  only  appear  when  large 
quantities  of  blubber  oils  are  present  in  other  oils.  The 
following  table  proves  that  no  reliance  must  be  placed 
on  this  reaction,  as  the  acid  seems  only  to  indicate  impurities 
in  oils,  that  can  be  eliminated  by  refining  (Xo.  2G),  or  pro- 
ducts of  oxidation  (Xo.  7)  or  rancidity  (Xo.  16). 


Oils  treated  with  Syrupy  Phosp tn     A.CJD. 

1  Volume  of  Oil  with  5  Volumes  of  Acid. 
A. —  Vegetable  Oils. 


N.  . 


I  lassof  Oil. 


Kind  of  Oil. 


|  I  1  allowed  to  stand  in 
the  cold  :  not  shaken. 


Acid  and  Oil  shaken  after 


:: 

4 
5 
6 

7 

s 

9 

in 

It 

12 


Semi-dryinfi  oils - 


in 

own  ring  . 
Very  slight  ring... 
Noreactioii   


No.  1 

No.2 

id 

Poppy  seed 

Cotton  seed,  fresh 

old 

heated  t. 

No     action 

Rape  oil,  colza 

„         pale S  iwn  ring 

C'roton Non  action 



(Hive 


Brown  ring,  darker  than  No.  1.", . . . 
Dark  brown  ring 


Greenish-brown. 

Brown. 

-lit  coloration. 
Light  brown. 
Dark  brown. 
Black. 

Yellowish  -green. 
Slight  coloration. 


Brown,  acidlayer  b 

■  i  il    ration. 
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i:        Ininui 


lowed  m  si  mil  in 


after 


,,       puh  nib Japan  fish Reddish-brown  ring Deep  brown. 

ml Light  brown  ring Brown. 

rancid Muck  .  tion D 

i Black  ring Bl 


I 


• 


Hlul.Wi-  nils 


Norwegian Redd  i  ring D 

'     ml i  

■ 

il Dark  brown  ring Dark  brown. 

Newfoundland Red  ring Brown. 

Right  whale,  pale Slight  brown  ring 

dark Black  ring Black. 

Dark  b 

Black. 


■'i  Sperm Dark  brown  rin 

..   liquid  waxes      Bottle-nose  (Arctic  spem 


I 

refined Brown  ring 

II   rsesfool Black  ring Black. 

Nrnts  foot Noreai 


atrial  animal  oils  I     Shecps  fool 


Tallow  "il. 
Lard  nil... 


Brown. 

Slight  coloration. 

Wrv  (aim  brown  ring Brown,  darker  than  is. 

Dirty  yellow. 


C. — Pkospho-Molybdic  Acid. 

Wclnians  (this  Journal,  1892,  548)  lias  proposed  this 
.  i  ut  tor  tli.'  detection  of  seed-oils  in  lard,  and  generally 
for  the  discrimination  of  vegetable  oils  from  oils  and  fats 
of  animal  origin,  with  the  exception  of  cod-liver  oil. 
Guided  bj  tin-  consideration  thai  the  fixed  oils  as  products 
of  the  vegetable  organism  may  contain  minute  traces  of 
alkaloids  or  glyi  applied  to  a  number  of  vegetable 

oils  the  reagents  used  for  the  detection  of  alkaloids,  with 
the  result  that  phospho-molybdic  acid  was  found  suitable. 

The  reaction  is  carried  out  as  follows-.-  1  grm.  (or 
2.">  drops)  of  an  oil  or  fat  is  dissolved  in  a  cc.  of  chloroform 
in  a  test-tube  ami  agitated  with  2  ec.  of  a  freshly-prepared 
solution  of  phospho-molybdic  acid,  or  of  sodium  phospho- 
molybdate  and  a  few  drops  of  nitric  acid.  After  stauding 
for  a  short  time,  the  chloroformic  layer  becomes  colourless, 
whereas  the  upper  layer  shows,  iu  the  case  of  a  vegetable 
oil  and  cod-liver  oil,  a  green  colour.  On  adding  ammonia 
or  a  fixed  alkali  a  beautiful  blue  colour  appears,  the  intensity 


of  which  corresponds  to  that  of  the  green  tint  noticed 
before.  Animal  fats,  such  as  tallow,  goose  fat,  butter  fat, 
and  lard  do  not  give  this  reaction,  according  to  Welmans, 
nor  is  a  green  colour  said  to  be  obtained  with  vegetable  oils 
refined  by  means  of  acids,  as  rape  oil,  or  only  after  very 
long  standing  (compare,  however,  rape  oil,  in  the  following 
table).  This  reaction  has  been  recommended  by  several 
chemists — Eogler  and  Rapp,  Wiramer,  Mansield,  Goske — 
with  the  only  limitation  by  Wallenstein  (this  Journal, 
1893.  55  ) ,  that  also  tallow  ("  premier  jus  ")  gives  a  green 
resp.  blue  coloration. 

The  importance  of  a  reaction  of  this  kind  naturally 
attracted  my  attention,  and  1  made  an  extensive  trial  of  it 
with  the  result  tabulated  below.  The  extreme  sensitiv. 
of  the  phospho-molybdic  acid  to  minute  traces  of  reducing 
substances  such  as  impurities  in  commercial  ammonia 
(organic  bases)  required  a  preliminary  examination  of  the 
ammonia  and  the  chloroform  used.  Uoth  left  the  phospho- 
molybdic  acid  yellow,  and  the  latter  became  colourless  on 
supersitu ration  with  ammonia. 


No.  -of  Oil. 

1     1 


:s        Di 

i 


-         ili-yimr  ails  , 


Oils   imi  Pais  treated  with  Phospho-moj.ybdi.    Acid. 

A. —  Vegetable  Oils  mid  /'•lis. 


Kind  of  Oil. 


Colour  win  n  mall-  Alkaline  with 
Ml 


N'   .1 Light  green Blue. 

»         "- Darker  green Deep  blue. 

"> (Ireen 

Hi  nips,-,. 1 M      

<i Very  light  green Bli 

ed Green Deep  blue. 

heated  to  240°  C.    Greenish  Faint    „ 

\  ■  r   standing    f  ir  so    o    ti 

Klu'-. 


Greenish  y. 
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N 

10 

11 

12 

It 
15 

17 
18 
19 

in 

a 

22 

it 
25 
23 

i'j 
30 
31 
32 
S3 
34 
:« 
SG 
37 
- 


A. —  Vegetable  Oils  am!  Fats  —continued. 
Kind  of  Oil. 


Colour  when  made  Alkaline  with 

Ml 


Sesame1  No.  2 

Brazil  nut 

1c  >lza  X".  l ... 


Green  . 


^Semi-il: 


,. 

ihirk . 
Mustari 



LVo.  l  . . 


green  . 

„ 
Green 


Deep  blue. 
Bluish. 

blue. 


Blue. 

Deep  blue. 


r  Non-drying  "ils ■■ 


f    Peach Pale  yellow.    (4.)    Very  faint 

green. 
Almond,  sweet I  5     Very  slight  green 

bitter „ 

Arachis Paintgreen 

Tuscan  No.  1 ecnish   yellow.  Ferj 

i. 

Zante 

Syrian 

)■'■■.  Vi  r.v  slight  green 

(<i.)        ,.  i.     Yellow 


ery  slight  greet 


- 




Adramyti 

Tuscan  cream 

Candia 

Gioja 1 '  ."  r  

Gallipoli cm   Ttll                Greenish 

'    Laurel G  reen 

Mowrah  seed Light  given 

Palm Deei  i       

.,    bleached Yellow 

l'.ilmiiut Tell  no 

Cocoauut ■       Telloa.     (A      I 


J 


(a)    Nearly  colourless,     (4. i   Very 

taint  blue,  almost  colourless. 
hi.)  Faint  blue.     (4.)   Faint  blue. 

(a.)  „  (4.)      Very     faint 

blue. 
(a.)  JVi  '-  I  Bluish. 

(a.)  Blue.     (4.)  Very  faint  blue. 

Blue. 


(a.)  Very  faint  blue.     |6.)  Bluish. 
Bluish.    (4.)  Very  faint  blue. 

(a.)  Bluish.     (A.)  Blue. 

Bluish. 

(a.)  Bluish.    (4.)  Bluish. 

Very  deep  blue. 

Bluish. 

Deep  blue. 

Very  light  blue. 

Very  faint  blue. 

(a.)  Very  faint  blue.   (4.) Faint  blue. 


B. — Animal  Oils  and  Fats. 


No. 

39 
40 
41 
42 

s; 

44 

45 
4G 
17 
i- 
49 

51 
b> 
53 


Class  of  Oil  or  Pat. 


Kind  of  Oil  or  Fat 


Colour  of  the  Acid  Layer. 


Colour  when  made  Alkaline  with 


Is 


Japan  lish  oil   

Cod  liver,  medicinal. 


Deep  green 

V.  ry  dei 


raneid . 


Liver  oils Ccd  oil 

„       Norv.  ■ 

I  \.   Coast  cod . 

M-aloil 


Very  deep  blue. 


-.'reen Deep  blue. 


y  Blubber  o'ds Right  whale,  No.  1  — 

..      No  2. 


h  grei  r,  Very  deep  blue. 

Dark  green 


r    Sperm,  No  1 Green 

G 

Green  ... 


oils,  liquid 



No.  1. 
Bottle-nose  (Arctic  sperm         i.)  Greenish.    ('/.> 

Ni  i.  i 
Bon  Ined Yellow 


Deep  blue. 
Blue. 

Deep  blue. 

(a.)  Blue     (4.)  Blue. 

Bluish. 
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'   Put. 


li. — Animal  Oilsand  Fait il  id. 


■ 


80 


Horscafbol Green 


Sheepsfoot  . 


)   "   ■■■  I  nl  blue. 


"«'     animal       \  i .)  Yellov  n  (a.)  Paint  blue. 


Lard  "il 

Horse  M 

How 


(a.)  Blue.    (6.)  Bluish. 

Bluish. 

Deep  blue. 

) 


.         ,  .  ,  l  "  I, freshly  rendered,  un-     (a  '     1'illow.       b.)    rellow. 

A""u' '  ,:" Dltered.  Yellow. 

Lard,     freshly  n „ 

Bite 

Lard.au  !  fellow.  fellow (o.)    Very  faint    blue 

rancid.  blue. 


ace  at  the  tables  proves  clearly  that,  even  exi 
the  liver  oils,  a  distinction  between  vegetable  and  animal 
oils  and  fats  cannot  be  made  b)  means  of  the  phospho- 
molybdic  acid.  Several  kinds  oi  olive  oil  asalso  almond 
oil,  arachis  oil,  ami  peach  oil,  showed  far  less  distinct  re- 
actions than  tallow  oleine  and  even  Ian!  oil.  The  reduction 
of  the  phospho-molybdic  acid  is  evidently  caused  by  minute 
quantities  of  impurities  in  the  oils  ami  fats  themselves  or  by 
secondary  products  appearing  with  even  slight  rancidity 
Dg  in.  This  i-  most  notably  proved  by  tlic  reaction 
obtained  in  the  case  of  No.  63. 

Of  all  the  sample-  tested,  only  lard  had  remained  colour- 
Hid  there  seemed  to  he  ground  tor  the  opinion  that 
cotton-seed  oi!  or  any  other  seed  oil  employed  for  adultera- 
ting lard  might  he  easily  detected  by  phospho-molybdic 
acid.  1  prepared  therefore  a  number  of  mixtures  of  pure, 
freshly. rendered  lard,  yielding  no  coloration  in  Welmans' 
test  ami  of  cotton-seed  oil  giving  a  distinct  blue  reaction. 
The  results  are  given  iii  the  subjoined  table. 

Mixtures  of  I.vkii  vni>  Cotton-seed  oil  tested 
yyiTii  Phospho-moltbdii    Acid. 


Lard. 


.  . . 


Colour  .if  the  Acid 
Layer. 


■  when 
made  Alkaline  with 

Ml 


! 


PerCent.  Per  C  nt. 

mil 


v.-. 
DO 


10 
IS 


7 

7<1 

30 

■• 

s 

.',.". 

35 

tly  jrreenish 

9 

CO 

in 

n 

M 

.-,11 

50 

Greenish 

11 

r, 

55 

,. 

18 

hi 

«» 

.. 

l:> 

35 

1'5 

.. 

II 

" 

Sliirht  green 

U 

85 

75 

„ 

1.1 

SO 

30 

17 

l.-l 

35 

Green 

• 

10 

19 

s 

95 

Colourless. 


Almost  colourless. 

Very  faint  blue,  like 
i  preceding 

table. 
Faint  bine. 


Bluish. 


Blue 


i  gradual  increase  in  depth  of  tint,  which,  of 
course,  could  not  he  expressed  in  the  table  as  distinctly  as 
would  bi   neo  ss  irj  to  murk  the  slight  increments. 

This  table  clearly  demonstrates  the  necessity  of  using 
Welmans' test  with  great  caution.  In  practical  analysis, 
an  adulteration  with  10  per  cent,  of  cotton-seed  oil  would 
escape  detection  if  freshly-rendered  lard  had  been  used. 
Indeed,  pure  lard  mixed  with  19  per  ceut.  of  cotton- 
oil  gave  a  reactii  a  just  like  sample  No.  53  in  the  preceding 
It' in  the  examination  of  that  sample  of  lard  pre- 
ponderant importance  had  been  given  to  the  results  of 
Welmans'  test,  an  adulteration  with  from  15  to  20  per  cent. 
of  cotton-seed  oil  would  have  been  pronounced  upon.  As  all 
other  physical  and  chemical  constants  would  have  pointed 
to  a  normal  lard,  the  analyst  would  have  naturally  pro- 
ceeded to  look  for  the  compensating  b  e,  and  he 
would  perhaps— under  the  strong  bias — succeeded  in  tin' 
it,  and  thus  might  have  added  another  page  to  the  already 
too  voluminous  chapter  of  adulterations,  winding  up  with  a 
panegyric  on  the  ingenuity  of  the  adulterator,  who  is  credit'  1 
with  being  several  years  ahead  of  the  analytical  chemist. 

The  fact  that  rancid  lard  has  a  reducing  action  on 
phospho-molybdic  acid  is  a  welcome  corroboration  of 
Hevau's  (Analyst,  1894,  88)  recently  published  statement 
that  lard  which  had  been  exposed  to  air  gave  a  strong  reaction 
with  silver  nitrate.  Both  reactions  show  that  products  of 
an  aldehvdic  nature  are  formed  when  the  fat  turns  rancid. 

Welmans'  reaction  can  therefore  be  only  admitted  a-  a 
preliminary  test,  the  indications  of  which  may  in  some 
cases  give  valuable  hints  as  to  the  directions  in  which  the 
examination  of  a  given  sample  has  to  be  carried  out.  or  may 
si  rve  a-  a  useful  corroboration  of  results  obtained  by  other 
methods.  This  becomes  all  the  more  evident  if  reexamine 
the  following  table,  containing  some  unsaponifiable  sub- 
stances  often  met  with  in  the  examination  d  oils. 

Behayiotjb  of  r.\-u'u\invi'.u.  Substances  with 

l'lOiSPHO-MOLYnnn      A.  IO. 


X... 


stance. 


_  ,  ...      ...    Colour  when 

Colour  Ukalrae* 

Layer.  NH 


1 

Yellow. 

Colourless. 

i 

Resin  oil. 

Very  deep  green. 

V.-ry  di 

S 

Mm.i 

Green. 

Blue. 

1 

Mineral  oil. 
i.  1. 

aish. 

5 

il  oil, 
-     •■  h.  X".  2. 

Green. 

6 

-     tch,  No.3. 

" 

K 

1  ly 

Very  faint  blue 

.Villi' 

S 

Kerosene.  Russian. 

Yellow. 

E    2 
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I -GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The  Prevention  of  Scale  in  Boileis.     J.  Walter.     Cliem. 
Inl.  16,  487. 
If    the  water   is  fed  into   the  boiler,  together  with   small 
quantities  of  a  solution  of  sodium  carbonate,  the  deposit  of 
scale    is    not    prevented,  but  is  localised  more  upon  those 
parts   which   are  nearest  to  the  opening  of  the  feed-water 
•pipe   in   the   boiler.      The   probable   cause   of   this  is   the 
difference  between  the  temperature  of  the  water  in  the  boiler 
and  that  of  the  feed-water.     If  therefore  the  temperature  of 
the  feed-water  were  raised  to  the  temperature  of  the  boiler 
before   coming  in   contact    with    the   latter,  all   inerusting 
matters    would    be    precipitated    beforehand    and  no  scale 
could  form   upon  the  boiler  plates.     To  effect  this  result  a 
6-in.  tube  is  placed  on  low  supports  along  the  centre  of  the 
boiler  at  a  distance  of  about  6  in.  from  the  bottom.     The 
front  end  of  this  tube  is  open,  the  back  end  closed  with  a 
blank  flange.     From    the   back   end    rises    a   vertical  pipe 
reaching  above    the   level   of  the  water  in  the  boiler  and 
looselv  encasing  the   feed-water  pipe.     The  water  fed   into 
the  boiler  does  not  therefore  mix  immediately  with  the  water 
in  the  boiler,  but  passes  first    through    the    narrow  vertical 
tube  and   subsequently  through  the  wider  horizontal  tube. 
During   this    passage   its  temperature    rises    to   that  of  the 
boiler,  and  the   inerusting  matter  is   precipitated  within  the 
horizontal  tube,  no  subsequent  formation  of  scale  upon  tin- 
boiler  plates  taking  place.     Any  of  this  precipitate  washed 
.nit  of   the  tube,  will  be  found  to  form   only  a  layer  of  line 
sludge  on  the  bottom  of  the  boiler  or  a  granular  coating  on 
the  sides,  which  i-  easily  removed  by  a  brush.     The  greater 
part  of  the  precipitated  inerusting  matter  will  be  found  in 
the  horizontal  pipe,  which  after  being  cleaned    is  rein 
This  arrangement  was  found  to  form   a   reliable  means  of 
preventing  the  formption  of  hard  scale. — C.  <  '■  W. 


PATENTS. 

Improvements  in  and  relating  to  Apparatus  for  Seating  or 
Evaporating  Liquids  by  Means  of  Steam.  It.  I!.  Mori- 
son.  Hartlepool.     Eng.  Pat.  9548, 'May  12,  1893. 

Tins  invention  relates  to  heaters  composed  of  tubular  coils 
inserted  in  evaporating  vessels,  and  consists  in  arranging  tin- 
coils  in  such  away  as  to  facilitate  their  withdrawal  from  the 
vessel  for  cleaning  or  other  purposes  without  necessitating 
the  breaking  of  any  pipe  joints.  For  this  purpose  the  coils 
are  connected  to  the  pipes  both  for  the  admission  of  the 
steam  and  for  the  removal  of  the  condensed  water,  by  means 
of  hollow  taper  plugs  on  which  they  can  be  moved  as  on 
hinges,  and  can  be  swung  clear  from  the  inside  to  the  outside 
of  the  vessel  whenever  required.  The  figures  accompanying 
the  specification  illustrate  a  variety  of  arrangements  based 
on  the  same  principle. — B. 


Apparatus  fur  Extracting  Substances  by  Volatile  Solvents. 

J.  Meikle,  Glasgow.     Eng.  Pat.  10,701,  May  31, 1893. 

A  closed  vessel,  divided  into  upper  and  lower  compart- 
ments by  a  horizontal  perforated  partition,  is  suitably 
jacketed  at  its  ends  and  sides,  aDd  the  two  compartments 
are  provided  with  heaters  and  stirrers.  The  substance  to  be 
treated  is  charged  into  the  upper  compartment,  and  the 
solvent  is  sprayed  over  it  by  means  of  a  perforated  ring 
pipe,  while  the  substance  may  be  stirred  and  heated  as 
desired,  The  solvent  passes  through  the  perforated 
diaphragm,  and  falls  to  the  bottom  of  the  vessel,  where  it 
may  be  vaporised  by  the  heater  and  caused  to  pass  by  a 
central  vertical  pipe  to  the  upper  chamber,  where  it  con- 
denses on  meeting  with  the  upper  cover,  through  which 
latter  a  current  of  cold  water  is  passing.  The  liquid,  thus 
condensed,  gravitates  through  the  substance  and  collects 
below,  where  it  is  vaporised  again  ;  a  continual  circulation 
is  thus  kept  up.  The  extracted  substance,  with  the  solvent, 
is  finally  drained  off  from  below  and  the  vessel  is  cleared  for 
afresh  charge  of  substance. — E.  G.  C. 


Improvements  in  Apparatus  fur  Cooling,  Heating.  Drying. 

or    similar    Purposes.     J.   Fischer,    Vienna.     Eng.    Pat. 

10,870,  June  5,  1893. 
Tnis  invention  applies  to  apparatus  in  which  the  heating  or 
cooling  unit  is  the  flat  hollow  plate,  through  which  the 
heating  or  cooling  medium  circulates,  and  the  improve- 
ments refer  to  the  method  of  constructing  the  plates,  and  of 
connecting  the  various  units  together  in  a  way  to  secure  due 
circulation  from  one  to  the  other  and  the  regular  withdrawal 
of  the  condensed  liquor.  In  some  cases  the  induction  of 
counter-currents  in  the  liquids  or  gases  requiring  to  be 
heated  or  cooled  is  also  provided  for. — B. 


•  Any  of  these  siieeifications  may  beobtaincd  by  post  by  remitting 
Sd.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


Improvements  in  Evaporating  Brine  and  other  Liquors,  and 

Apparatus  therefor.     !•'.  W.  Scott   and  F.  W.  Scott,  jun., 

London,  and  K.'G.  Scott,    Liverpool.     Eng.    Pat.   12,774, 

June  29,  1893. 

In  the  apparatus  hitherto  used  for  the  evaporation  of  brine 

or   other   liquids   in    vacuo  the    heating  system   has   been 

generally  situated  within  the  evaporating  vessel,  whereby 

crystals  or  other  deposits   frequently  covered  the  heating 

surfaces  and  so   impaired  their  efficiency.     The  object   of 

this  invention  is  to  overcome  that  difficulty  by  heating  the 

liquid  in  a  separate  vessel,  before  allowing  it  to   enter  the 

evaporating  vessel,  in   which  the  crystals  are   subsequently 

thrown    down  under   the   influence   of  the   vacuum.     The 

accompanying  figure  illustrates  the  principle. 

Here  6  is  the  heating  vessel  traversed  by  the  tubes  c, 
fed  with  the  liquid  through  the  inlet  tube  d.  It  is  sur- 
mounted by  the  tube  e,  closed  at  its  upper  end  by  the  valve 
/,  weighted  to  any  desired  degree  by  the  spring  k.  The 
healing  steam  enters  the  vessel  A  by  the  tube.'/,  and  the 
heated  liquid  escapes  under  pressure  by  the  tube/  to  the 
evaporating  vessel  a.  wherein  the  crystals  are  deposited 
under  the  action  of  the  vacuum,  and  are  removed  through 


: 
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the  valve  m,  which  i-  constructed  .1-  described  in  a  pr. 
•    I'm    •■.47-  .'i    189S  ( this  Journal,  1  - 
1  ii i nir  liquid  it  drawn  off  through  the  pipe  /.  and 


the  water  of  condensation  from  the  vessel  h  finds  its  way 
through  the  tube  h  into  the  hot-water  jacket  surrounding 
the  vacuum  vessel,  and  can  be  withdrawn  at  /.  The  system 
can  also  be  applied  to  multiple  iftVct  apparatus. — B. 


Improvements   in    the     I bnstruction    of    Blast    Furnaces, 

-  md  in  Bricks 

t*r    Blocks   to    be    employed   therein.        W.    P.    Ingham, 
Middlesbrough- on-Tees.  '  Eng.  Pat.  12,910,  July  1,1893. 

Ix  the  construction  of  blast  furnaces  and  other  structures 
built  of  bricks  or  blocks  it  has  hitherto  been  usual  to  form 
the  blocks  in  plan  of  a  tapered  shape,  the  sides  of  *aeh 
%  being  formed  in  continuation  of  radial  lines  drawn 
f ri  in  the  centre  or  axis  of  the  structure,  but  this  method  of 
construction  does  not  form  a  structure  that  will  resist  niii.h 
internal  pressure. 

The  patent  relates  to  the  use  of  bricks  of  such  shape 
that  the  joints  between  them  arc  not  radii  of  the  circular 
•  a  structure  of  the  class  of  a  chimney  or 
Hast  furnace,  but  arc  tangential  to  a  circle  of  modi 
radius  concentric  with  the  circle  constituting  the  cin.. 
10.  Drawings  are  given  of  bricks  which  fulfil  this 
condition.     Greater  stability  of  structure  is  thus  attained. 

—  li.  1'. 


Impt  .  : ,  11  . 

1/.  ,  / 

1,   Quartz,    t'hospftali        li' 
0.  Morel,  Droi  d  A.   Hi  impel,   Drome, 

Franc.       I 

Ini    1  ru 

surface,   for   till 

1   by  two   rollers   ru 

formed   by   the 

rotated  bj  any  suitable  means  to  causi  the  annulus  • 

material   is   t\d  into  tl„.  hn| 
Archimedean  si 

from  u  b.:,  |0C  annul 

distributed   evenly   by   mi  eric  d    rolli 

matei  al  passes  over  the  roller-,  where  it   is  crushed,  and 
afterwards  ued    scraper,   which 

delivers  it  into    1  , 


aralusfor  Distilling  and  Sti  11  .'    ! 

Chemnitz,  Saxony.     Eng.  Pat.  2588,  Februa 

'I'm-  app  1  .  which  is    .  (  the 

simultaneous    distillation     and     -  of     wati 

const  ructi  -  ; — 

The  water  to  be  treated  enter-  the  closed  vessel  T  by  the 
pipe   V.  rising   by  the  pipe  /,   into   t!  . 

■  1  1..  thence  bj  the  pipe/  and  through  the 

lating  valve  g  into  tbe  bo.lv  of  the  said  vessel  (1.  where. 
after  filling  the  space  surrounding  the  vertical  tubcsX.it 
find-  .  per  end  through  the  beii!  tube  II. 

Mn   descending  the   latter  tube  (the   cock  r  bi 
the  water  reaches  the  system  of  heating  tubes  1;  an  i  E  m.-r 
the  firegrate,  an. 1   the  evaporating  vessel  1).  which  it  I 
a  height    indicated  by  the  gauge  glass    K.      The  *.--el  1)  i- 
surmounted  by  the  steam  I  -..1  at  it-  upper  end  bj 

the  weighted  and  balanced  valve  >«,  which  passes  through 
the  perforated  plate  e,  and  is  in  connection  with  the  regula- 
ting valve  ./through  a  lever  and  the  rod  ),.  I  in  steam 
being  raised  to  the  desired  pressure  in  the  vessel  I)  it 
escapes   through  the  valve   ni    into   th  space 

above,  ami.  passiiiL'  through  the  tubes  N,  is  condci 
The  resulting  water  drops  into  the  conical  space  c,  thence 
passing  through  the  tube  ij  and  the  cooled  coil  S  finally 
issues,  as  distilled  water,  by  the  pipe  \.  The  small  bent 
tube  I  act- as  a  safety-valve  against  undue  steam  pressure, 
whilst  the  siphon-pipe  L,  which  can  be  provided  with  the 
thermometer  shown,  enables  a  portion  of  the  heated  nater 
to  flow  off  direct  from  the  vessel  I)  after  having  been 
sterilised  by  boiling.  The  automatic  feeding  of  tin-  apparatus 
is  regulated  by  the  action  of  the  valve  m,  which,  on  rising 
through  it;  .  simultaneously  opens  the 

..live  ./.  thereby  admitting  fresh  water,  which  in  its 
turn  has  a  cooling  effect  upon  the  contents  ot  the  vessel  D. 
tending  to  reduce  the  steam  pi.  ssure  and  to  close  the  steam- 
valve  The  tap  r  is  provided  for  the  purpose  of  emptying 
the  apparatus. — B. 


Improvements  in  Apparatus  for  Separating,  Classifying, 
ami  Purifying  Minerals  and  other  Materials.  A.  F. 
Beyer  and  A.  G.  Beyer,  Paris.  Kng.  Pat.  3*378, 
February    - 

The  object  of  the  invention  is  the  simultaneous  pulverisa- 
tion and  classification  according  to  density,  ..t  minerals  and 
other  materials,  and  in  particular,  natural  phosphate-  o: 
lime,  the  classification  being  effected  t!  I  intinuons 

agitation  of  the  raw  material-  with  air  or  other  gas  -imul- 
taneously  introduced  into  the  apparatus  during  pulvi  I 
tion.  A  simple  separating  apparatus  as  constructed  under 
this  patent  is  composed  of:  :-t  \  compressed  air  pulvi 
ing  beater  running  at  great  speed.  2nd.  A  sloping  delivery 
tube  for  the  pulverised  products,  the  axis  of  the  mouth  of 
the  tube  being  -  ingle  to  a  vertical   plane  passing 

through  the  axis  of  the  beater,      <rd.   A  g  chamber 

with  centrifugal  action  placed  at  the  far  end  of  the  delivery 
tube.     4th.   An    auxiliary  fat:    placed 
beater   for  introducing  a  current    of  air  in   the   path  of  the 
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material  leaving  the  sorting  apparatus.  Modifications  are 
included  both  in  the  treatment  and  in  the  apparatus,  as  well 
as  in  the  construction  and  arrangement  of  details. — B. 


Improvements  in  Apparatus  for  Creating  a  Vacuum  in 
Vacuum  Pans.  P.  Pie,  Lima,  in  the  Kepublic  of  Peru. 
Eng.  Pat.  4906,  March  8,  1894. 

A  centiufuoal  pump  has  branch  pipes  connected  to  the 
vacuum  pan  and  to  a  cold-water  supply,  so  that  when  the 
pump  is  set  in  motion,  the  steam   from  the  vacuum   pan  is 


drawn  into  the  inlet  pipe  by  the  action  of  the  pump,  where 
it  meets  with  the  cold  water.  The  vapours  immediately 
condense  by  contact  with  the  cold  water  and  are  discharged 
through  the  outlet  pipe.  The  cold  water  is  finely  divided 
by  a  rose,  and  can  be  regulated  by  a  cock  so  as  to  produce 
the  required  vacuum. — E.  G.  C. 
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II -FUEL.  GAS.  AND  LIGHT. 

Liquid  Fuel.    G.  Stoekfletl      -  Is.  42,  616— 625. 

I\  introducing  the  author— formerly  engineering  expi 
the  Nobel  Petroleum   Produ  npany,— Mr.  Boverton 

inimudvertcd  upon  the  trifling  progress  made  in 
th.-  practice  of  liquid  fuel  burning  in  this  country,  Bince  Dr. 
B.  H.  Paul's  paper  before  the  Societj  in  1868,  although  he 
Itj86,  had  been    i  ts  then  already 

.  .  -.tended  use  in   Russia,  ilii-   use   being   largely   due 
.  i    Mr.  Urquhart,  the  locomotive  superinten- 
ieGra      I  saritiin  Railway 

tome  remarks  upon  the  oils  suitable  for  liquid  fu<  I 

upon  ill--  distillation  of  petroleum,  Mr.  Stockfleth  stated 

thai   in   1892  the  production  i>i    Russian  astatki  (residue 

lining  in  the  petroleum   still-  at  80U — :t'2o    C.)   was 

..'.linn  tons, of  which  3,000,000  tons  were  exported 

ispian  ports,  and  250,000  tons  to  Batoum,  while  100,000 

tons  were  consumed  in  Baku. 

Astatki  is  even  used  for  domestic  cooking  and  heating  bj 

leading  it  from  a  tank,  at  the  top  of  the  house,  to  the  various 

is,  where  it  drips  on  to  a  small  cast-iron  plate  placed  in 

front  of  the  Btove  door,   which  is  provided   with  a  small 

opening,  creating  a  strong  draught  :  when ie  the  plate  is 

Harm  and  the  dripping   of  the   oil   properly  regulated,  it 
barns  without  further  attention. 

l'or  the  larger  uses  (steam-raising,  distilling,  &c.)  many 
"  fasnukas "  i  atomisers  or  injectors)  have  been  invented; 
but  "it  has  been  found  that  themost  primitively  constructed 
pulverisators  answer  as  well  as  the  more  complicated  kinds. " 
That  atomiser  which  at  present  is  giving  "  entire  satisfac- 
tion*' under  the  still,  neither  wasting  drops  of  oil  nor 
og  -moke  nor  chimney-flame,  is  made  by  simply  Aatten- 
mdi  r  the  hammer  the  ends  of  two  J  in.  pipes,  so  thai 
the  apertures  are  about  1^  in.  x  |  in.  oi  !.  in  ,  and  binding 
them  together  with  a  piece  of  wire  ;  -team  is  then  led 
through  the  one.  its  jet  catching  and  completely  spraying 
the  -lightly  wanned  astatki,  which  descends  li  gravitation 
in  the  other. 

ding   to  the  author,  the  action  of    the  steam    is 

"  solely  mechanical  and  serves  only  for  catting  up  the  oil 

in    small     particles,     which,      being    surrounded      by      th.. 

ssary  air    tor    their   eombii-tion.  catch    tire   before  they 

i    the  bottom   of  the   flue.1'     Compressed    air  has  been 

tried     for    -praying    astatki,  "  but     the     results     have     not 

materially     differed      from    those     obtained     with    steam.'' 

The  author   points  out  that   any  chemical   action   which  the 

in  might  have  upon  the  oil  would  probably  already  have 

taken    place    in   the   stills,  where  steam    is  used  to  facilitate 

distillation  ;  the  question  of  the  possible  dissociation  of  the 

-team,  at  or  near  the  moment  of  combustion  of  the  astatki, 

was  not  discussed  in  the  paper. 

The  amount  of  -team,  consumed  in  atomising  the  astatki, 
is  state. 1  to  be  "  usually  estimated  at  from  5  to  7  per  cent." 
in  Russia;  but  (in  the  discussion  of  the  paper!  Mr.  K. 
t  lharrington  gave  - ';  percent.,  a-  the  result  of  In-  experience 
with  stationary  boilers ;  Mr.  Nelson  Boyd  stated  that,  m 
the  recent  voyage  of  the  "Baku  Standard"  across  the 
Atlantic,  each  t"ii  of  liquid  fuel  had  consumed  a  ton  of 
water  as  atomising-steam,  a  result  which,  Mr.  K.  llenwood 
and  Mr.  \V.  Warn  u  explained,  was  probably  due  to  the 
wasteful  ami  imperfect  apparatus  employed  on  the  ship  : 
whilst  .Mr,  Boverton  Redwood,  in  alluding  to  the  importance 
of  this  part  of  the  subject,  stated  that  some  burners  used 
much  more  than  others,  and  that,  in  comparative  critical 
trials,  many  of  the  modern  burners  would  probably  be  found 
to  yield  iu<. re  economical  results  than  the  somewhat 
primitive  Russian  apparatus  described  by  tic  author. 

The  advantages  of  liquid  fuel  are:  —  ready  adaptability  to 
existing  furnace  arrangements  ;  greater  steam-raising 
power;  complete  and  ready  control  over  the  fire,  and 
absence  of  -moke  and  ash.  Steam  can,  by  this  mean-,  be 
very  rapidly  raised  and  the  fire  can  be  instantly  lighted  or 
extinguished ;  there  is  little  waste  and  noise  of  steam  by 
the  safety-valve,  and  the  boiler-pressure  can  more  readily 
be  regulated.  The  furnace  doors  need  seldom  be  opened, 
heat  being  thereby  saved  and  leaky  boiler-tube-  !.  SS 
frequently  caused  by  cold  air  currents,     t.reat  saving  ^ about 


two-thirds)   of  tl 

half  the  tonnage  ol  si  ick  pi  ■  d 

be  stored,  and  this  at ml  would  occupy  a  I,---  space  'ban 

imo  quantity  ofcoal,     Aliuo-t  all  '  employed 

in  storing,  loading,  and  handling  coal,  as  also  thatol  feeding 

and  -tokin;.'  din  illy  •;...  .1 

A-  to  ships,  th.-  valuable  a   up   at  pn 

bunkers,  becomes  available  tor  cargo,  th<    oil    being 
1   in  ballast   tank-  at   the  bottom   of   the    ship  ;   the 
stability  of  the  ship  i-  thereby  augmented,  and  the  oil 

consumed,  i-  replaced  in  the  I  ink-  i>\  w  ir.  r.  '  ' 
th.-  number  ..t  stokers  are  required,  and  tin-  size  of  the  stoke- 
hule  maj  be  greatly  reduced;  the  danger  of  fire  in  the  coal- 
bunkers  will  in  longer  exist,  and  there  is  less  ri-k  of 
i.i-  from  scalding  when  water, during  stormy  weather, 
put-  the  fir.  s  out.  Liquid  fuel  is  especially  -unable  for 
torpedo  boats. 

\-  yet  there  is  no  boiler  specially  designed  for  liquid  fuel 
in  the  market  but  the  author  considers  the  receul  water-tube 
type  much  more  suited  to  the  fiei  .quid  fuel  than 

are  older  type-,  with  straight  or  curved  surfaces  ol  ordinary 
thick  boiler-] 

A-  to  lb.  i      ;.,./,/  fuel,  the  author  did  no!  consider 

it  "at  present  very  probable  that  this  fuel  will  be  adopted  to 
any    considerable   extent    in   this   coal-producing  country, 

with  its  annual  output  of  i  -    tons,"  bit  that  in  other 

part-  where  oil  i-  (bund  on  the  spot  and  coal  is  expensive, 
very  good  markets  could  certainly  I 

In  the  discussion,   Mr.   Nelson   Boyd  did  not   think   . 
kind  of  liquid  f in  1  coui. i   be  •'■■  livered,  in  the  Thames  uodei 
2:1</.  ger  gallon;  but   calculating  2s?.   per  gallon  I  16s.  8d. 
per  ton)  and  allowing  th.-  efficiency  of  p.  ti.de  um  to  be  n 
that  of  coal,  this  would  compare   with   coal  at  23s   pel  ton. 
Now.  except  in  a  time  ..f  coal  famine,  th'  best  steam  coals 

oiih  cost  fat   Cardiff)    12s   to  13s.,  while  a  very  c 1  coal 

could  1"'  bought  for  considerably  less.  In  steam-raising, 
Mr.  llenwood  had  obtain.  .1  an  evaporation  '•  considerably 
over  3  to  1  as  compared  with  coal,''  and  he  contended  that 
English  shale  could  yield  petroleum  at  under  'It.  per  ton. 
Mr.  Charrington  found  in  practice,  astatki  compared,  as  to 
efficiency,  with  coal  in  the  ratio  Ml.  Astatki  was  25 
per  cent,  dearer  than  green  oil,  creosote  oil,  and  tar 
residuals  ;  a  ton  of  mixed  green  oil  and  creosote  oil  at  2d. 
per  gallon  was  equal  to  1  ton  of  coal  at  16s.  6rf.  There 
wen  'Jo  oil-consuming  locomotives  on  the  Great  Eastern 
Railway,  and,  daring  the  coal  strike,  even  petroleum  had 
been  found  to  pay  ;  ordinarily,  oils  from  various  gasworks 
along  the  line  were  used;  these  oils  cost  '^d.  per  gallon 
delivered  into  tank  trucks  on  the  line.  This  use  of  liquid 
fuel  was  thus  one  existing  under  quite  exceptional  circum- 
stances. I'pon  the  questions  of  the  present  and  future 
sources  of  the  supply  of  liquid  fuel,  the  author  stated  that 
it  was  improbable  that  any  great  supply  could  be  expected 
from  the  American  oil-fields;  for  only  20  per  cent,  of 
residuals,  higher  in  density  than  kerosene,  U  yielded  and 
part  of  this  is  used  in  preparing  other  petroleum  produ 
the  65  per  cent,  of  astatki,  yielded  by  Russian  petroleum. 
gives  a  considerable  quantity  available  from  these  fields. 
As  to  whether  other  region-  will  ever  yield  such  enormous 
quantities,  as  do  these  two,  "  all  that  can  be  -aid  i-,  that 
several  [daces  in  different  parts  of  the  world  present  quite 
as  good  indications  of  the  presence  of  oil,  as  the  others  did 
before  they  were  worked." 

Among  such  promising  countrie-  are  specially  to  be  not.  d 
Java  an<l  Pern,  which  produce  heavy  petroleum,  as  also 
Burmah,  Trinidad,  and  several  of  the  West  Indian  islands. 
Canada,  Mexico  (both  on  the  Pacific  and  the  Gulf  sides'), 
Galicia,  Sumatra,  and  Japan  are  also  highly  petroliferous 
countries. 

During  the  discussion  Mr.  llenwood  said,  that  although 
there  was  an  immense  amount  ot  petroleum  in  Trinidad,  the 
impost  of  8s.  per  ton  retarded  it-  development.  Venezuela 
also  was  highly  petroliferous.  Mr.  Warren  -tated  that  the 
entite  United  States  production  for  1893  was  37,000,000 
barrels,  which  would  only  produce    I  ..'•  -  of  astatki 

and  light  naphtha,  and  seeing  that  the  Pennsylvania  Railwaj 
used  ".J 'I in  tons  of  soft  coal  per  diem,  this  company  alone 
could  consume  the  entire  petroleum  liquid  fuel  output  of 
the   States.      The  coal    output  of    Kngland    for    1892    was 
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1,000  tons,  ami  that  of  the  United  Slates  181.1 
together  nearlj   I  0  tons,  whilst  the  entire 

itput   of   Russia  and   the  States  was  together 
oniv   [0  tons;  it    was  therefore  unlikely  that  the 

supply  of  oil  would  ever  exceed  the  demand.  Sir 'Westley 
Percival  mentioned  the  extensive  petroleum  deposits  of  New 
Zealand. 

In  some  concluding  remarks  upon  drilling  for  oil  the  author 
stated  that,  in  the  United  states,  a  complete  outlit  costs 
10,000  dollars,  and  drillers'  wages  average  from  three 
dollars  per  diem— if  for  work  outside  the  States,  125  dollars 
per  month  and  travelling  expenses.  In  Russia  the  total  cost 
of  a  well  is  about  3,000/.  under  contract.  Before  putting  down 
such  expensive  wells,  it  is  recommended  to  test  a  supposed 
petroliferous  property  by  means  of  4-in.  holes  carried  down 
500  ft.,  the  necessary  plantain!  easing  for  such  work  costing 
350/.  to  475?.  Wells  in  Kussia  have  a  top  diameter  .it 
20 — 24  in.  and  a  depth  of  about  SCO  ft.,  while  in  America 
the  corresponding  dimensions  are  8  in.  and  2,500  ft. 

Mr.    Boverton    Redwood    summed    up    the    liquid-fuel 

a  in  the  following  sentences:  —  "Unfortunately, 
up  i  i  now,  users  and  producers  have  waited  for 
each  other,  and  it  seems  that  there  ought  to  be  a  little  more 
courage,  on  the  part  of  those  who  have  valuable  sources  of 
supply,  in  developing  them.  There  is  too  much  disposi- 
tion to  wait  until  they  are  assured  of  a  demand  for  so  many 
thousand  tons  per  annum  ;  while,  on  the  other  hand,  those 
who  might  be  inclined  to  use  this  material  say  they  cannot 
be  expected  to  make  arrangements  to  use  it  until  they  are 
assured  of  a  constaut  supply  at  a  certain  price.  The  result 
is  almost  entire  stagnation." — E.  R.  B. 


Spontaneous    Combustion    of  a    Lamp   Shade. 
Times,  May  23,  1894.      . 

See  under  Analyt.  and  Scient.  Notes,  page  G70. 
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Improvements  in  the  Manufacture  of  Coke,  Coal-gas.  and 
the  Obtainment  of  By-products,  and  in  Apparatus 
emplaned  therein.  P.  Dvorkovitz,  London.  Eng.  Pat. 
5546,  March  14,  1893. 
AccoKDrxo  to  this  invention  the  oven,  retort,  or  chamber  is 
constructed  so  that  heat  can  be  applied  to  the  interior  of  the 
mass  of  coal  as  well  as  to  the  walls  of  the  chamber  contain- 
ing if.  The  external  heat  is  applied  by  causing  generator  gas 
to  circulate  through  suitable  flues  arranged  round  the 
chamber.  To  thoroughly  heat  the  mass  of  coal,  hydrogen — 
which  may  be  in  the  form  of  water-gas,  coal-gas,  or  highlj 
superheated  steam,  either  alone  or  mixed  with  air — is  intro- 
duced into  the  chamber.  These  gases,  which  are  introduced 
at  a  temperature  above  the  initial  heat  of  the  chamber  and 
its  contents,  mingle  with  the  coal  and  rapidly  effect  the 
coking  of  it.  The  gas  and  by-products  ("coal  paraffin 
oil")  produced  in  the  chamber  are  exhausted  through 
suitable  outlets  and  treated  in  the  ordinary  manner.  It  is 
I  that  a  chamber  containing  five  tons  of  coal,  with  a 
stream  of  gas  equal  to  about  5,000  cub.  ft.  per  hour  at  a 
temperature  of  1,200  F  .  gives  good  results,  and  that  the 
coke  obtaired  is  practically  free  from  sulphur  ;  also  that, 
on  account  of  the  internal  heating,  that  applied  externally 
may  be  less  than  is  now  usual,  and  that  the  hydrogen  intro- 
duced takes  up  nitrogen  and  forms  ammonia.  This 
invention  may  also  be  applied  to  the  obtaining  of  by- 
products from  shale  and  other  carbonaceous  matter,  as  well 
as  from  coal.  -  1!.  B.  I'. 


Improvement   in   or  connected  with   Gas  Hydraulic  Mains. 

J.     H.    R.    Dinsmore,     Liverpool.       Eng.     Pat.    5648, 

March  16,  ls93. 
lilt  hydraulic  main  is  divided  into  two  compartments  by  a 
longitudinal  partition  plate  extending  from  the  cover  plate 
nearly  down  bi  the  bottom,  so  that  the  only  communication 
between  the  two  compartments  is  well  below  the  level  of 
the  sealing  liquor. 


One  compartment  is  open  to  atmospheric  pressure ;  into 
the  other  pass  the  gas  inlets,  which  dip  into  the  sealing 
liquor,  but  only  for  a  small  depth.  When  there  is  no 
gas  pressure  on,  these  pipes  are  sealed,  but  when  gas 
is  passing  into  the  main  its  pressure  depresses  the  sealing 
liquor  in  the  second  compartment,  a  corresponding  rise 
taking  place  in  the  first  one,  unseals  the  inlet  pipes,  and 
the  gas  passes  along  and  out  through  the  exit  of  the 
hydraulic  main. — R.  B.  P. 


/,',  >.orl  and  Apparatus  connected  therewith  for  the  Purpose 
of  Converting  Coal-tar  into  Gas  for  Illumination  and 
other  Purposes.  John  Smith,  Upper  Bangor,  North 
Wales.     Eng.  Rat.  7605,  April  14,  1893. 

The  inventor's  intention  is  to  produce  permanent  gas  from 
coal-tar,  the  heat  employed  being  but  "little  more  than  that 
necessary  for  vaporising  the  tar,''  while  the  solids  left  in 
the  retort  are  such  that  they  may  be  drawn  off  as  pitch  or 
converted  into  coke  at  will.  An  ordinary  p  or  oval  retort 
is  employed,  so  set  that  the  mouth  is  3  ins.  higher  than  the 
back,  and  is  charged  to  a  depth  of  3  ins.  with  the  coal-tar  ; 
the  latter  enters  through  a  1-in.  cock,  placed  axially  and 
near  the  top  of  the  "  ascension  pipe."  The  vapours  which 
accompany  the  gas  are  for  the  most  part  condensed  in  the 
hydraulic  main  and  collected  therefrom  into  a  tank.  This 
oil,  while  still  warm,  may  most  profitably  be  utilised  as 
liquid  fuel,  but,  if  so  desired,  it  may  be  allowed  to  deposit 
its  anthracene,  which  it  does,  for  the  most  part,  upon 
cooling,  and  its  naphthalene,  upon  further  standing.  The 
"  naphtha  vapours  "  carried  over  with  the  gas  are  removed  in 
passing  through  the  ordinary  condeusers. 

From  1   ton  of  tar,  10,000 — 14,000  cub.  ft.  of   gas  ard 
6 — 7  cwt.  of  good  hard  coke,  are  produced. — E.  R.  B. 


Improvements  in  Gas  Condensers.     S.  Cutler,  London. 
Eng.  Pat.  11,734,  June  14,  1893. 

Bent,  curved,  or  spiral  tubes,  rigidly  connected  to  their 
end  tube-plates,  are  employed ;  the  expansion  boxes, 
permitting  of  the  varying  contraction  and  expansion  of  the 
usually  employed  straight  tubes,  being  no  longer  necessary. 

The  water  enters  the  tubes  from  a  common  chamber,  one 
of  whose  sides  is  the  lower  tube-plate  (in  the  vertical  form 
of  condenser),  and  ascending  them,  is  discharged  into  an 
upper  chamber,  the  bottom  of  which  is  the  upper  tube-plate ; 
the  outlet  from  this  chamber  is  such  that  an  equal  pressure 
is  maintained  in  all  the  tubes.  Sometimes  the  upper  tube- 
plate  carries  a  descending  flange  immersed  in  a  water  lute, 
the  latter  attached  near  the  top  of  the  walls  of  the 
condenser. 

A  further  improvement  is  the  employment  of  radiating 
plates  attached,  in  either  horizontal  or  inclined  position,  to  the 
outside  of  the  tubes  ;  thereby  greatly  increasing  the  internal 
(cooling)  surface  of  the  condenser.  — E.  R.  B. 


Improvements  in  and  relating  to  Electric  Furnaces. 
II.  II.  Lake,  London.  From  A.  C.  Guard  and  E.  A.  G. 
Street,  Pari-.     Eng.  Pat.  13,340,  July  8,  1893. 

U'iikn  the  material  to  be  treated  is  solid  and  a  conductor 
of  electricity,  it  is  fed  at  a  regular  rate,  as  a  uniform  rod, 
through  a  longitudinal  hole  in  a  block  of  refractory 
mat.  rial.  Transverse  or  radial  holes  meet  this  longitudinal 
one  and  carry  carbons,  between  which  and  the  travelling 
rod,  the  arc  is  formed  which  is  to  supply  the  heat  required. 
The  temperature  attained  can  be  regulated  by  the  rate  of 
travel  of  the  rod. 

Where  the  material  is  pulverulent,  it  is  caused  to  pass 
through  the  furnace  in  a  hollow  tube  of  carbon.  This 
tube  may  either  carry  the  material  with  it  or  he  itself 
stationary. 

Arrangements  are  also  described  for  collecting  the 
material  where  it  is  intended  to  he  melted  by  the  tem- 
perature arrived  at  ;  for  causing  the  action  to  take  place  in 
any  atmosphere  desired  ;  and  for  causing  the  whole  of  the 
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material  lo  bo  iniformly  either  t>>    rotatioi 

itself  or  by  rotation  of  the  method   involving  the 

Id  in  whioh  the  arc  will,  bj  ll 
tutomaticallj   without   relative  movemenl   ol 
the  parts  ol  the  npptrntus.     '     ' 


and  Apparatus  for  Utilising  Pro  ■■    ■     G 

-ii'ag    Limestom .     \     J.    Boult,    London       I  

.,.  |  hioago,  I  .B.A      Eng.  Pat.  1991,  January 

See  under  \  II..  page  6:tG. 


Jill)  uumtiiif '  in  ''"  Mantles  or  Hoods  for  Incandescent 
Burners.  I..  K.  Bohm,  New  York,  and  T.  C. 
Brightou,  IS. A.  Eng.  Pat.  4732, 
!,  6,  189-1 
I'm  new  composition  material  consists  of  about  90  percent, 
of  magnesium  oxide,  about  10  percent. of  silicic  acid,  and 
about  l  to  -  per  cent,  of  an  alkali.  The  silicic  acid  ma;  be 
partly  replaced  by  calcium  or  magnesium  phosphate.  The 
most  snitable  alkali  is  potassium  hydrate  or  carhoi 
The  silicic  acid  ma)  1"-  used  as  drj  powdered  Si(  •_,,  but  the 
authors  gel  the  best  results  by  employing  gelatinous  silica. 
I'lic  gelatinous  silicic  acid  is  obtained  by  precipitating  a 
Bolubon  of  water-glass  with  hydrochloric  acid,  filtering,  and 
washing.  One  part  by  weight  of  the  moist  precipitate  is 
well  mixed  with  4  parts  by  weight  of  a  saturated  aqueous 
solution  of  sugar,  and  1  part  of  magnesium  oxide  and  a 
small  quantity  of  alkali  gradually  added  with  constant 
rubbing.  In  this  way  a  plastic  mass  is  obtained  which  may 
be  moulded  into  the  form  required  for  the  mantle  or  hood, 
or  spun  into  threads  and  the  mantle  woven.  The  hoods 
are  then  burned  in  a  baking  oven.  In  this  way  a  mantle  or 
hood  is  produced  such  that,  whilst  consisting  mainly  of  free 
magnesium  oxide,  it  is  an  efficient  glow-body,  contains 
a  skeleton  of  a  double  potassium  and  magnesium  silicate 
giving  great  stability  and  hardness. —  I..  T,  T. 


Appliance  for    Breaking  down    Crust   in    (ias  Producers. 
C  G    Hall,  Chicago,  U.S.A.     Eng   Pat.  6551a,  March  28, 

1894. 

This  appliance  is  a  kind  of  stamper,  and  consists  of  a  rod 
capahle  of  an  up-and-down  motion  in  the  vertical  axis  of 
the  producer,  aud  carrying-  at  its  lower  end  a  heavi  bead, 
while  at  its  tipper  end  it  is  attached  to  the  following 
mechanism,  viz. :  — a  flexible  connection  which  can  be  wound 
round  a  drum,  the  shaft  of  which  also  carries  a  pull  -y  and 
a  ratchet  wheel  with  dog:  this  latter  can  I"  released  by  the 
actuation  of  the  arm  of  a  let er  placed  across  the  path  of  the 
rising  rod. 

The  stamper  falls  immediately  after  the  upper  end  of  its 
rod  has  thus  struck  the  lever,  unless  caught  by  a  pivoted 
latch  lever.  The  latch  of  this  last  mechanism  may  be  drawn 
hack  at  any  time  by  hand,  or  may  he  released  automatically, 
after  any  arranged  interval  of  time,  by  a  further  mechanism, 
worked  also  from  the  pulley  shaft. — K.  K.  Ii. 


III-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Method  of  Fractional  Distillation  illustrated  In/  the 
Investigation  »f  Kerosene.  J.  A.  Wanklyn  and  \V.  .1. 
Cooper.      Phil.  Mag.  May  189-1. 

A-   result   of  this  investigation,  the  authors  "  believe  that 
t!u  conclusion  cannot  be   resisted  that  the  hydrocarbons  of 


'  D3 

in  i  i  the  n 

Weight  -  6,  and  not    1  2." 

ii'    material  employed  was   Baku   ken  -p.  gr. 

0*825    at     l.t-a    :      it     was     al si     colourless,  and    had     \eiv 

little     snail.         I  I     distill.it  ion     of    tWO    hall 

quantities   il   \  ielded,  belon    170°,  nil  .  from    i  70    t" 

;  from     ■  uring 

Att.r  "several   months "  of  fractionation,  full  details  of 

which    Operation,    however,    the     author*    do  .    -i 

different  liquids  were  obtained,  besides  13  ]" 
coloured  residue,  bniling  above  290  ,  o 
at  l.'i-.j  i  the  two  most  volatile  mcmbei 

in  very  small  quantity,  while  the  remaining  22  »• 
in  about  equal  quantil 

The  authoi         n    the  following  :  — 


TABULA!!     M  \  I  I  Ml   \ I     i'l       I  : 
Kl  Bl 


V 

Boiling 

Vap  mi-  Density. 

Pormula. 

1 

;;i 

Found. 

TV. 

* 

1 

s;-n 

.. 

3 

3T,.1 

1  :-"i5 

t 

loe-o 

r->7 

C8H16 

S 

IW5 

i  ,i. 

411 

'  -    "l7 

6 

127-0 

«« 

4-.tr. 

Vn 

7 

188-0 

r.v.i 

i  ■  ,'■ 

'■  »■■. 

8 

148-0 

i-i 

i-i 

C10H2ll 

9 

158-0 

.V"2 

.VHS 

H21 

in 

168'0 

5-20 

5-.-12 

CllH22 

11 

17.J-H 

5-51 

5-66 

'  II  ";:i 

12 

lsi-,-0 

T.-77 

5-80 

''l2"2l 

13 

WO 

,;-,i* 

6-01 

1    12    U2.-, 

H 

2'i.vi 

'        "2.; 

15 

21  Cil 

6-53 

6-52 

"■27 

16 

222 -n 

8-83 

6  -.-. 

'  n"  a 

17 

230-0 

IS 

217-1. 

1!) 

246-0 

•in 

253-0 

21 

260-0 

22 

267-0 

2-'i 

274-0 

21 

280-0 

23 

Besidu 

tt  13  per  cent. 

Except  as  regards  the  few  highest  members  of  the  series. 
each  of  the  foregoing  commences  to  boil  at  the  temperature 
I.  and  50  per  cent,  distils  without  a  greater  rise  of 
temperature  than  ii  or  :-i  ,7.".  per  cent,  within  .">  0X6°  of 
the  initial  boiling  point,  and  90  per  on-,  h.-forc  the  boiling 
point  of  the  next  traction  is  reached. 

The  authors    state  that  they  have  ■■  exhaustively  t- 
only  the   five  fraction-.  Nns  :i  to  7  inclusive,  but   that  they 
have     been     unable    to    resolve    them    into    fractions    with 
different  boiling  points;  yet  the  "  final  testing"  of  fraction 
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No.  3  (which  is   the   only  fraction  treated  at  any  length)  is 

'.lows  :  — 


Experiment  I. 


136  co.  of  No.  :i 


Experiment  II. 

..I' No.  3 


Experiment  III. 


ISOcc.  of  No.  S 


vielded  aggregate  distillates  up  to  the  temperature  stated. 

Tempe-     Distillate.     I','"!"."     Distillate. 

rature.  r.ituie. 


«££!    Distillate 

rature. 


I 

9i  a 

98-0 
105-0 


o 

50 

75 

100 

Retort  dry 


C. 

an 

'.'7 

99 

lllo 


5 

50 

100 
Retort  di 


°C. 
OS'S 

90  - 

!18-8 

10f0 


I  c 
5 

511 

100 

Retort  dn 


Fraction-  Xos.  1  and  2  were  not  obtainable  in  sufficient 
quantity  for  further  work,  and  the  remaining  17  fractions 
do  not  appear  to  have  been  investigated  more  fully. 

VV  — E.  K.  15. 


Examination  of  the  Waste  Liquors  from  the  Refining  of 
Petroleum.  "lc.  Zaloziecki.  Dingl.  polyt.  Journ.  290, 
258. 
The  waste  liquor  used  for  this  examination  was  obtained 
on  treatment  of  a  mixture  of  crude  Galician  oils  with 
caustic  soda  of  5°  B.,  subsequent  to  a  previous  treatment 
with  sulphuric  acici.  After  several  weeks  standing  three 
separate  la  vers  had  formed  in  the  liquor.  The  first  of  these 
layers,  constituting  almost  one-half  of  the  total  volume, 
consisted  of  yellow-coloured  petroleum,  which  was  siphoned 
off.  The  brown  lower  layer  contained  crystals  of 
sulphite  and  sulphate  of  soda.  These  two  layers  were 
separated  by  a  third  consisting  of  a  viscous  emulsion  of 
the  oil  with  the  brown  solution.  After  running  off  the 
latter,  direct  steam  was  passed  into  this  emulsion,  which 
thereupon  separates  into  an  aqueous  solution  with  a  super- 
natant oily  liquid.  After  removing  the  latter  the  two 
aqueous  solutions  were  mixed  and  freed  from  mechanical 
impurities  by  filtration.  On  acidulating  the  mixed  solutions, 
and  heating,  a  dark  brown  oily  liquid  possessing  an  acid 
reaction  separated  out,  the  neutralised  liquor  at  the  same 
time  becoming  almost  colourless.  The  dark  oil  thus  obtained 
dissolves  completely  in  water,  although  the  solutions  may 
not  be  quite  clear.  It  saponifies  with  caustic  alkalis,  but 
these  soaps  also  do  not  form  clear  solutions  with  water. 
This  is  probably  due  to  the  oil  containing  some  unaltered 
hvdrocarbons.  The  specific  gravity  of  this  oil  is  0-9850 
at  20:  C.  On  heating  it  in  a  sealed  tube  for  some  hours 
with  water  at  ICO'  C.  an  oil  is  obtained,  the  specific  gravity 
of  which  was  found  to  be  0  924  at  20°  C,  whilst  the  water 
contained  a  large  quantity  of  sulphuric  acid,  and  it  also 
still  contained  some  unaltered  oil  in  solution.  By  saponi- 
fication, and  extraction  of  the  soap  solution  with  ether,  these 
oils  were  separated  into  a  saponifiable  and  an  unsaponifiable 
fraction.  The  saponifiable  fraction  evidently  consists  of 
sulphonic  acids.  The  unsaponifiable  dark  and  viscid  oil 
he^an  to  boil  at  230"  C,  not  without  decomposition  and 
evolution  of  sulphuretted  hydrogen.  Part  of  the  distillate 
was  still  found  to  consist  of  saponifiable  oils  of  the  nature 
of  petroleum  acids.  The  specific  gravity  of  the  distillate 
was  found  to  be  0-855  (20°  C),  as  against  0-868  of  the 
undistilled  oil.  Part  of  this  distillate  consists  of  dodeeyl 
alcohol,  C,2HjbOH,  besides  which  a  hydrocarbon  of  the 
series  CnH.,1i  was  observed.  The  above-mentioned  saponifi- 
able fraction  consists  chiefly  of  petroleum  acids  and 
sulphonic  acids. — C.  O.  W. 


Campholene.     Guerbet.     Comptes  rend.  118,  286. 

The  author  is  engaged  in  investigating  this  hydrocarbon 
and  now  points  out  its  relation  to  the  naphthenes  of  Baku 
petroleum. 

He  has  obtained  bj  heating  campholene  (C9H16)  in 
sealed  tubes  with  bydriodic  acid  to  280°  C,  a  hydrocarbon 
of  sp.  gr.  U '  7S-3  and  boiling-point  132  — 134c  C.,  with 
the  formula  CDH,S,  which  he  considers  to  be  identical  with 
hexahydropseudocumene  as  extracted  from  Baku  petroleum 
(see  Markownikow  and  Oglobine,  Jour.  Ku^s.  Chem.  Soc. 
15,  :>31),  while  campholene  itself  he  regards  as  tetra- 
hydropseudocumene.  The  new  hydrocarbon  has  all  the 
characteristics  of  the  benzene  hexahydrides,  for  it  does  not 
fix  bromine  and  is  not  attacked  bv-  either  fuming  sulphuric 
or  nitric  acids  in  the  cold  ;  bodies  which  are  apparently 
however  trinitropscudocumene  and  tribromopseudocumene 
have  been  obtained  from  it  by  methods  described. 

When  campholene  is  repeatedly  treated  with  fuming 
sulphuric  acid  there  is  obtainable,  by  rectification,  from 
the  supernatant  hydrocarbon  layer,  hexahydropseudocumene 
identical  with  that  described  above,  whilst  from  the  acid 
laver  is  obtainable  dicampholene  (CslI,6)o,  an  oily  hydro- 
carbon boiling  at  165c— 168°  C.  with  a  pressure  of  30  mm. 
of  mercury  and  (with  partial  decomposition)  at  ordinary 
pressures  at  266°—  270°  C.  This  dicampholene  has  an 
odour  like  terebenthene,  and  oxidises  somewhat  readily  in 
the  air,  becoming  discoloured  and  acquiring  a  resinous 
character.  Campholene  and  the  tetrahydrotoluene  of  rosin 
oil  (Renard,  Ann.  Chim.  Pbys.,  6th  Series,  1,  231,  and 
Maquenne,  idem,  Gth  Series,  28,  279)  are  thus  similarly 
affected  bv  sulphuric  acid. 

It  will  be  borne  in  mind  that  according  to  Markownikow 
(J.  Euss.  Chem.  Soc.  22,  275—279)  the  naphthenes  proper 
are  to  be  considered  as  identical  with  hexametbyleue 
(hexabydrobenzene)  and  its  homologues,  and  that  nouo- 
napthene  is  probably  hexahydropseudocumene. — E.  1!.  B. 


Liquid  Ftiel. 


G.  Stockfleth. 
See  under  II 


J.  Soc.  Arts.  42,  616—625. 
,  page  625. 


PATENTS. 


Improvements  in  and  relating  to  the  Treatment  of  Vegetable 

Substances  and  the  like  for  Preserving  and   Vulcanising 

the   same,   and  for    Obtaining   Products    of   Distillation 

therefrom.     F.  M.   Grumbaeher,   New  York.     Eug.  Pat. 

10,979,  June  5,  1S93. 

[m  wood-preserving  and  hardening   processes  where    high 

temperatures   and  high   air   pressures   are    used,  the   fibre 

sometimes   becomes   partially   carbonised.       The    patentee 

proposes  to  replace   the  air  in  the  air-tight  receptacles  by 

carbonic   acid   at    pressures   varying   from    normal    to    10 

atmospheres.     He  finds  that  then  carbonisation  is  effectually 

prevented,  a  higher  temperature   may  be  safely  employed, 

and  better  results  obtained. — L.  T.  T. 


Improvements  in  the  Treatment  of  Waste  from  Gas 
Liquor  to  obtain  Useful  Products  therefrom.  11.  Wj 
Crowther,  West  Bromwich,  Stafford.  Eng.  Pat.  11,964, 
June  17,  1893. 

See  under  VII.,  page  635. 


I7.-C0L0URING  MATTERS  AND  DYES. 

On  some  Derivatives  of  the  Oxnn'ne  and  Eurhodine 
Series.     C.  Lor.th.     Comptes  rend.  1894,  118,  473—476. 
Bv  substituting  di-ethyl    or  di-methylmetamidophenol   for 
dimethylaniline   in   the   preparation  of  methylene  blue   by 
oxidation    of     amido    dimethylaniline     tbiosulphonate     in 
presence  of  dimethylaniline,  the  author  sought  to  produce 
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:i  hydroxylatpd  methylene  blue,  or,  failing  this,  to  a 

the  relative  stability  of  (  -  'llan.loll.  Hydro 

ohtoridc  of   nitrosodimethylauiline,  reduced  with 

ncid,  was  lorgelj   dilated  with  water,  treated 
with     sodium    thiosulphate     and    I  and    Bods 

and,  after  Ike  addition  of  diethyl-amido-phenol 
dissolved  in  acetic  acid,  was  oxidised  with  bichromate. 
The  liquid  was  theu  stronglj  blue,  and  on  boiling  thren 
down  a  preoipitate,  whioh  was  Bltered,  washed,  and 
purified  in  boiling  with  v«rv  dilute  hydrochloric 
precipitating  with  sodium  chloride,  again  precipitating  bj 
sodium  and  zinc  ohloridee,  this  time  from  solution  iri  very 
dilute  boiling  sodium  carbonate,  and  finally  recovering  the 
slid  bj  evaporation  from  alcoholic  solution.  This 
Bubstanoe  contains  no  sulphur,  and  cannot  therefore  bi  a 
thionine;  it  is  an  oxazine  having  the  formula  — 


I    IN    (Ml     |      ('   II 


/0\ 

\n 


I    II  .N(CH5) 


Its  distinguishing  characteristic  •  are  a-  f  illon b:  — It  lias  a 
blue-violet  colour,  and  dyes  silk  and  wool,  orcotton  prepared 
with  tannin,  thai  shade.  It  dissolves  in  water  or  alcohol, 
ami  to  a  slight  extent  in  sodium  carbonate  solution,  with  a 
I  iolet  colour  ;  it  is  more  soluble  in  ammonia,  from  which 
solution  ether  fails  to  extract  an  appreciable  quantity.  It 
dissolves  in  strong  sulphuric  acid,  giving  a  very  red-violet, 
in  strong  hydrochloric  aeiil  an  olive  green,  and  in  dilute 
acids  a  pure  bine  solution.  A  simple  mixture  of  amido 
dimethylaniline  an  1  diethyl-amido-phenol  does  not  yield 
this  body,  but  produces  a  blue  substance  in  the  cold,  which 
is  apparently  an  indami  ic.  being  soluble  in  alkali-',  altered 
by  acids,  destroyed  by  boiling  with  water  (yielding  a  red 
substance),  and  converted  into  safranine  by  boiling  with 
aniline  acetate  in  presence  of  bichromate.  It  has  not  yet 
been  transformed  into  an  oxazine.  but  its  formation  throws 
light  on  that  of  the  oxazine.  Oxidation  of  a  mixture  of 
morcaptan  and  diethyl-amido-phenol  produces  a  thiosul- 
phonated  indamine,  which,  on  boiling  with  water  in  the 
I  resence  of  an  oxidising  agent  reacts  according  to  the 
equation — 

I 

I    H,S.SO  II  N.I    II   .  in.  N  ill  |,+OH2+0 


,.(    II  >C,H  ,N((  11.).-  -  II,s 


+  HjS 

In  support  of  his  views  as  to  the  constitution  of  the 
believed  oxazine,  the  author  instances  the  production  of  a 
tetramethylated  curhodine,  according  to  the  equation — 

X(CH,');.C„lI„.S.sii,I[.XU,+  X(CII.1);.(\.II1.Nir,  +  0 
=  X,C  II        (    ll3/"|  \c6H3.X\riT3%  +  H,S  +  H;.s04 

by  the  oxidation  of  metamido-dimcthylaniline  in  the  presence 
of  parttiuido-dimethyluniline  thiosulphonate.  After  half  au 
hour's  boiling,  this  solution  being  extracted  with  very  dilute 
soda,  precipitated  by  sodium  and  zinc  chlorides,  yields  a 
violet-red  eurhodine,  becoming  blue  in  solution  with  hydro- 
chloric, aud  green  with  sulphuric  acid,  and  returning  to  its 
original  tint  on  dilution,  which  tint  is  unaltered  bv  ammonia. 

— \V.  Gr.  M. 

The  Blue  Coloration  produced  by  Leuco-auraminc  in 
Contact  with  Acids.  A.  Rosenstiehl.  Comptes  rend. 
118,  741—743. 
In  a  recent  paper  (Bull.  Soc.  Chim.  H — 12,  213)  the 
author  has  expressed  his  views  as  to  the  cause  of  colour  in 
derivatives  of  triphenylcarbinol  (this  Journal,  1893,  7  4S, 
and  1S94,  3S2).     He  supposes   that   the  molecule   contains 


two  radicles  of  opposite  che a  I  tunc!  ions,  on,-  of  w  l 

attached  to  the  central  carbon  atom  and  the  other  in   the 
para  position  in  two  of  the  tbrci  phenyl  groups.    Mosti 
can  be  explained  on  this  hypothi  oeption,  howi 

the    blue    col, Hiring    matter    from    leoco-aurao 
Bar.  20, --'''I  i  this  Journal, 
and  to  whii  h  he  gave  thi  following  formula;:  — 


/ 


i  iico-iiiirtiminc. 


v  C,H,N((  ll 


II  \ 


II 


■      II. N    (    II    | 
Colourlen  form. 


A     II      veil    , 

"  N       X   C 

I 

Form. 

The  author  observes  that  tetramethyldiamido  l»  azhydrol 
behaves  in  the  same  way  towards  acids  thai  iminc 

does,  and  is  of  opinion  that    leii.o-aurainine    does    not  exist 

in  the  blue  form,  but  that   the  bodj  produced   by  the  notion 
n  it  is   the  chlorhydrine  of  tetrametbyldiamido- 
benzhydrol — 

(I  Hi  \.(  ,11,],  .  c( 

Ml 

which    has    a    blue    colour,   and    when  represented    by    this 
formula  also  accords  with  the  hypothesis  he!  ward. 

— T.  A    L. 


The  Carboxylic  Acids  of  Dimethylaniline.    (  .  l.auth.   Bull. 
Soc.  Ind.  Mulho  I    24—35. 

Thi:  author  has  investigated  the  intluence  of  the  cirboxyl 
group  in  the  o-,  m-,  and  p-positions  in  dimethylaniline  in 
certain  reactions,  and  gives  the  preparation  of  the  tir~t  of 
these  compounds  { ilinutliy  1-anthraniiie  acid),  as  it  does  not 
appear  to  have  been  hitherto  prepared.  It  is  obtained  by 
heating  for  three  hours  on  the  water-hath,  10  grms.  of 
o-amido-benzoic  acid,  7  ce.  of  caustic  soda  solution  of 
36c  B.,  24  grms.  of  methyl  iodide,  and  30  cc  of  95  per 
cent,  alcohol.  The  crystals,  which  separate  on  evaporating 
the  alcohol,  are  purified  by  recrystallisation  from  water. 
That  the  substance  has  the  constitution  C6H4N(CH,)jCO,B 
is  proved  by  treating  it  with  alcoholic  soda  and  reprecipitat- 
iug  with  an  acid,  when  it  remains  unaltered.  An  attempt 
was  made  to  prepare  the  bodj  by  heating  the  hydrochloride 
of  o-amido-benzoic  acid  with  methylic  alcohol,  bnl  I  0 
was  given  off.  Another  method  attempted  was,  heating 
salicylic  acid  with  dimethylamine,  but  in  thi-  case  also  I  I 
was  evolved,  and  in  a  similar  mauner  the  oxidation  of 
dimethyl-o-tolnidine  with  potassium  permanganate  did  not 
yield  the  substance  required.  The  mother-liquor,  obtained 
in  the  method  given  above,  when  evaporated,  gives  crystals 
of  a  quarternarv  compound,  which  can  also  be  obtained 
directly  by  the  action  of  3  molecular  proportions  of  methyl 
iodide  on  equimolecular  proportions  of  anthranilic  acid  and 
soda.  Dimethyl-o-amidobenzoic  acid  crystallises  in  long 
colourless  prismatic  needles,  melting  at  175°  C.  after  sub- 
limation, but  if  crystallised  from  water  or  benzene  it  melts 
at  179°  C.  It  dissolves  in  250  parts  of  boiling  and  500  parts 
of  cold  water,  and  is  very  soluble  in  alcohol,  ether,  and  hot 
benzene.  All  these  solutions  have  a  blue  fluorescence.  It 
sublimes  in  beautiful  needles,  but  undergoes  partial  decom- 
position into  dimethylaniline  and  a  violet-coloured  substance, 
and  gives  dimethylaniline  when  heated  with  lime.  It  gives 
salts  with  acids  and  bases,  behaving  like  an  amido  acid,  but 
a  nitroso  compound  has  not  been  obtained.  The  colours 
obtained  from  it  bv  combining  it  with  diazo  compounds  are 
yellow,  orange-red,  and  brown,  but  are  of  no  particular 
importance.  Attempts  to  obtain  a  closed  chain  compound 
of  the  indigo  type  by  means  of  dehydrating  agents,  either 
with  or  without  oxidising  agents,  were  unsuccessful.  By 
the  action  of  oxidising  agents  such  as  bleaching  powder, 
bichromate,  or  ferric  chloride,  greenish  or  violet  precipitates 
are  obtained.  Lead  peroxide  in  presence  of  acetic  acid 
gives  a  greenish-blue  substince  insoluble  in  water  and 
alcohol,  and  decolorised  bv  alkalis.  The  decolorised  liquor 
on  fresh  treatment  with  Pb(  >;  in  presence  of  acetic  acid 
reproduces  the  greenish-blue  substance.     The  author  refers 
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to  a  s  iinihir  reaction  he  described  with  the  oxidation  product 
of  tetraniethyl-benzidine,  and  lie  believes  that  a  benzidine 
derivative  i-  formed  in  this  case  also.  With  chloride  of 
copper,  or  preferably  elilor.mil.  a  beautiful  violet-red 
colouring  matter  is  obtained  from  the  dimethyl-o-amido- 
benzoic  acid.  One  part  of  the  acid  is  heated  with  1 |  to  2 
times  its  weight  of  chloninil  to  100J — HU^  C.  The  muss 
gives  oft'  water,  and  after  the  reaction  is  complete  the  melt 
is  extracted  with  benzene  and  the  residue  dissolved  in 
sodium  carbonate  and  precipitated  with  sulphuric  acid.  It 
is  further  purified  by  extracting  with  alcohol,  aud  after 
evaporation,  the  residue  is  dissolved  afresh  in  sodium 
carbonate  and  precipitated  with  salt.  The  final  purification 
consists  in  dissolving  it  in  sodium  carbonate,  precipitin  mil: 
with  sulphuric  acid,  drying,  and  washing  with  boiling 
ether.  The  compound  thus  obtained  being  60  per  cent, 
of  the  weight  of  the  acid  taken,  is  a  greenish-brouze 
coloured  substance,  insoluble  in  water,  soluble  in 
alcohol,  and  haying  in  general  the  properties  of  the 
triphenyl-methane  colouring  matters.  Its  alcoholic  solu- 
tion is  decolorised  by  ziuc  and  acetic  acid,  and  the 
leuco-compouud  obtained  regenerates  the  colouring  matter 
on  oxidation  with  PblX..  It  differs,  however,  from  the  tri- 
phenylmethane  colouring  matters  hitherto  known,  as  it  is 
soluble  in  alkalis  and  reprecipitated  by  acids.  According  to 
to  the  analysis,  which  gave  numbers  corresponding  to 
Cs-HjgNjO,  or  to  C'sfiH.:7N,07,  it.  may  be  regarded  as  penta- 
or  tetra-methyl  rosaniline  tricarboxylic  acid  or  as  a  mixture 
of  the  tetra-,  penta-,  and  hexa-methyl  derivatives.  As 
regards  its  dyeing  properties,  it  has  an  affinity  for  metallic 
mordants,  especially  chromium  oxide,  on  cotton,  and  also 
dyes  wool  and  cotton  mordanted  with  tannin  like  a  basic 
dyestulf ,  aud  its  alcoholic  solution  does  not  dye  silk  excepting 
in  the  presence  of  acetic  acid.  The  shades  obtained  in 
spite  of  the  four  or  five  methyl  groups  are  those  of  a 
partially  alkylated  rosaniline,  the  effect  of  the  three 
carboxylie  groups  being  to  considerably  redden  the  product. 
Attempts  to  prepare  the  same  substance  by  the  action  of 
carbon  tetrachloride  in  presence  of  aluminium  chloride 
were  unsuccessful,  and  this  was  also  the  case  with 
benzylidene  chloride.  By  heating  the  substance  with  acetic 
anhydride  in  presence  of  sodium  acetate  it  is  decolorised, 
but  ihe  colour  reappears  on  boiling  with  hydrochloric  acid. 
The  dimethylanthranilic  acid  will  also  yield  the  leuco- 
compounds  of  colouring  matters  on  condensation  with 
tetramethyldiamidobenzhydrol  (benzhydrol  is  diphenyl 
carbinol)  and  with  benzaldehyde,  which  on  oxidation 
give  the  colouring  matters  themselves,  that  from  the 
former  giving  a  violet  and  from  the  latter  a  blue. 
Meta-nitrobenzaldehyde  gives  a  rather  greenish  blue. 
All  these  colouring  matters  dye  wool,  silk,  and  cotton 
mordanted  with  tannin,  and  by  virtue  of  their  car 
boxyl  groups  will  also  combine  with  metallic  mordants. 
Condensation  products  have  also  been  obtained  with 
formaldehyde  in  presence  of  sulphuric  acid,  but  no  colouring 
matters  have  been  obtained  therefrom.  As  mentioned 
above,  the  mother-liquor  from  the  preparation  of  the 
dimethyl-o-amidobenzoic  acid  deposited  crystals  on  standing. 
These  consisted  of  the  sodium  salt  of  the  methyl  iodide  of 
the  above  acid,  and  have  the  formula  QH^NlCHjljIXi  lsNa. 
The  substance  i-  very  easily  soluble  in  water,  dissolves  in 
2-8  parts  of  alcohol,  and  fuses  below  100°  C.  On  decom- 
posing with  hydrochloric  acid  it  yields  the  corresponding 
acid,  which  separates  in  long  crystals  melting  at  175°  C, 
and  is  very  soluble  in  water,  alcohol,  and  acetone,  but 
insoluble  in  benzene  aud  ether.  When  decomposed  with 
silver  oxide  it  yields  a  compound  which  has  all  the 
properties  of  an  ammonium  base,  and  when  the  base  is 
beated  to  about  20i/J  C.  it  decomposes  into  carbonic  acid, 
methyl  alcohoi,  and  dimethylaniline.  It  gives  a  charac- 
teristic orange-red  colour  with  lead  peroxide  in  presence  of 
acetic  acid,  and  when  heated  with  chloranil  it  yield;  a  violet 
which  appears  to  be  identical  with  the  curboxylated  tetra- 
methyl  violet  described  above.  The  author  has  also 
investigated  the  behaviour  of  p-  and  m-dimethylamido- 
benzoic  acid  towards  oxidising  agents,  and  finds  that  neither 
gives  colouring  matters,  and  although  he  obtained  condensa- 
tion products  from  the  ;>-acid  with  benzhydrol  (diphenyl 
carbinol)  and  benzaldehyde,  he  showed  that  the  substances 


produced  Merc  uietlnl  violet  and  malachite  green,  that  is  to 
say.  that  the  carboxyi  group  had  been  eliminated.  In  the  case 
ot  the  m-acid  no  colouring  matters  were  obtained  on  oxidation, 
aud  the  condensation  product  with  benzhydrol  only  gave  a 
very  small  quantity  of  hexamethyl  violet,  which  probably 
was  due  to  a  decomposition  of  the  hydro)  itself.  In  addition 
to  the  three  acids  mentioned,  the  author  has  also  investi- 
gated the  dimethylamidosalicylic  acid,  corresponding  to  the 
1 .2.5-oitro-salicylic  acid  melting  at  220 — 228"  C,  as  this 
acid  ought  to  give  valuable  mordant  colouring  matters. 
Attempts  to  methylate  the  amido  acid  directly,  proved 
unsuccessful,  and  he  only  succeeded  by  Griess'  method  of 
preparing  the  periodide  of  the  hetam  of  salicylic  acid, 
converting  this  into  the  dimethyl  ether,  and  theu  saponifying 
the  product.  He  obtained  in  very  small  \  leld,  a  crystallised 
acid  melting  at  226°  C  which  gave  no  coloration  on  oxida- 
tion, nor  was  it  possible  to  condense  it  with  benzaldehyde. 
Benzhydrol  gave  a  very  blue  violet,  which,  however,  would 
not  dye  on  metallic  mordants.  The  acids  described  in  tin- 
paper  give  the  following  characteristic  tests  when  their 
solutions  are  treated  with  lead  peroxide  in  presence  of 
acetic  acid.  o-Dimethylamidobeuzoic  acid  gives  a  dark 
greenish-blue  precipitate,  the  »i  acid  gives  a  fugitive  dark 
reddish-brown  coloration,  the  p-ac'id  a  brown  coloration 
changing  to  violet,  and  the  dimethylamidosalicylic  acid 
gives  a  reddish-orange  coloration  charging  to  brown.  The 
following  conclusions  are  deduced  from  the  results  :  — 

1.  The  colouring  matters  obtained  from  dimethylaniline 
containing  a  carboxyi  group  in  the  ortho  position,  have 
very  different  chemical  and  tinctorial  properties  from  those 
obtained  from  dimethylaniline. 

2.  The  position  of  the  carboxyi  group  determines  the 
course  of  the  reaction :  if  it  is  in  the  ortho  position, 
carboxylated  colouring  matters  are  obtained  ;  if  in  the  para 
position,  the  carboxyi  group  is  eliminated,  aud  the  colouring 
matters  produced  are  identical  with  those  obtained  from 
dimethylaniline  ;  whilst  if  the  carboxyi  group  is  meta  to  the 
dimethylumido  group,  the  property  of  forming  colouring 
matters  will  have  almost  entirely  disappeared. — T.  A.  L. 


The  Titration  of  Aniline  and  other  Organic  Bases  with 

Methyl  Orange.     G.  Lunge.     Chem.  Iud.  16,  490. 

See  under  Will.,  page  0U7. 


PATENTS. 

The  Manufacture  and  Production  and  Application  of  New 
Colouring  Matters  or  Vyes  from  Naphthalene.  J.  V. 
Johnson,  London.  From  the  "  Badische  Aniliu  und 
Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
10,996,  June  5,  1893. 

When'  naphthalene  is  converted  into  its  dinitro-compound. 
a  mixture  is  obtained  which  consists  of  the  l'l' and  1*4' 
derivatives.  Of  these,  only  the  1'4'  has  hitherto  been 
employed  in  the  manufacture  of  naphthazarine  (Eng.  Pat. 
7833  of  1887  ;  this  Journal  1888,  431).  and  for  the  prepara- 
tion of  1*4'  naphthylene  diamine,  whilst  the  1  ■  1'  derivative 
has  been  a  waste  product.  According  to  the  present  specifi- 
cation, the  l'l'  dinitronaphthaiene  can  be  converted  into 
valuable  black  colouring  matters  for  cotton  by  the  action  of 
alkaline  reducing  agents.  Three  products  are  described,  and 
designated  A,  B,  and  C.  A  is  prepared  by  reducing  l'l' 
dinitronaphthaiene  in  a  boiling  alkaline  solution  with 
grape  sugar,  when  a  violet  precipitate  having  a  metallic 
lustre  separates  out.  It  gives  black  to  violet-black  shades, 
which  are  best  obtained  by  producing  them  on  the  fibre 
directly.  B  is  formed  by  using  a  rather  dilute  solution  of 
an  alkaline  sulphide,  and  is  precipitated  from  this  solution 
by  the  addition  of  an  acid.  It  is  insoluble  in  sodium  car- 
bon! te  solution,  and  is  dyed  on  cotion,  linen,  jute,  and  tin 
like  by  using  a  strong  bath  containing  up  to  25  per  cent,  of 
sodium  carbonate,  and  adding  grape  sugar  or  a  similar 
reagent.  If  a  more  concentrated  solution  ol  sodium  sulphide 
be  employed,  there  results  the  dye  C,  which  differs  from  A 
and  B  in  being  soluble  in  sodium  carbonate,  and  can  be  fixed 
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on  cotton,  linen,  or  jute  bj  boiling  in  n  strong  bath   ol 
(odium  enrbonate  as  with   B,  but  without   the  i»«l«l i t i< >i.  ol 
.,.     i :,,  specification  contains  n  table  showing  the 
behavioui  ol  those  dyes  to  different  reagents.     I'    V.  I.. 


aling   n>  ll"    Production    of    Colouring 
\    Ashwortb  and  J.  Burger,  Bury.     Eng.  Pat. 

tion  of  sulphurous  acidand  its  salts  on  oitroso-fl 
oaphthi  i  "'  amidonaphtho  acid,  but  by 

iderate  action  of  bisulphites  on   the   compound  an 

duct    i-    obtained   which    i-    the    subject 

present  patent.    One  kilo  oso-3-naphthol, 

bli  as  u  paste,  i-  mixed  with  •_'  kilos,  of  sodium  bisul- 
m  of  about  60  T.,  and  heated  to  about  23  to 
The  melt  is  removed  from  the  water  bath  whin  the 
reaction  commences,  and  the  temperature  rises  spontaneous]} 
about  20  .  The  whole  mass  after  some  time  solidifies  to  n 
paste  of  greyish-white  crystals  of  the  new  compound,  It 
is  easily  soluble  in  water  and  is  decomposed  by  canst 

iting  nitroso-j3-naphthol.  It  can  be  used  directly 
for  printing  and  dyeing,  giving  green  shades  with  iron  and 
I. rown  shades  with  chromium  mordants.  The  new  com- 
pound can  also  be  condensed  with  hydroxy-carboxylic  acids, 
such  as  gallic  acid,  or  with  tannin,  giving  condensation  pro- 
duct- which  dye  brown  on  chromium  mordants  and  arc 
said  to  be  fast  to  light  and  soap.  A  further  property  of 
the  new  compound  is  that  it  will  combine  with  diazo  com- 
pounds, the  following  example  being  given.  The  diazo 
compound  from  14':;  kilos,  of  a-  or  fl-naphthylamine  is 
combined  with  25 ■  9  kilos,  of  the  new  compound  dissolved 
in  sodium  carbonate.  The  mixture  is  allowed  to  Bland  and 
the  colouring  matter  salted  out.  filter-pressed,  and  dried. 
The  new  azo  compounds  form  brown  or  reddish-hrown 
powders,  arc  easily  soluble  ill  water,  and  dye  brown  to 
reddish-brown  shades  on  chromium  mordants. — T.  A.  L. 


The   Manufacture   or    Production   of  Dyes  tuffs.     H.   E. 

Newton,   London.     From  "  1  he   Farbenfabriken   vormals 
F.Bayer  and  Co.,"  Elberfeld,  Germany.   Eng.  1'at.  11,892, 

June  "if..  I 

This  is  an  extension  of  Eng.  Pat.  8R98  of  1893  (this 
Journal,  1894,  .Mil,  and  refers  to  a  more  general  method 
ducing  the  colouring  matters  there  deseribed.  The 
mettled  employed  in  the  patent  referred  to  for  the  pro- 
duction of  basic  azine  dyestuffs  or  their  snlphonic  acids 
from  the  symmetrical  or  mixed  dialkyl  1  •  3-naphthylene 
diamines  or  their  solphonic  acids,  was  by  condensing  them 
with  the  nitroso  derivatii  mdary  or  tertiary  aromatic 

amines  or  aniidosulphonic  acids.  These  latter,  it  has  now 
been  found,  can  be  replaced  by  compounds  which  act  in  a 
similar  manner,  as,  for  instance,  quinone  diehloroimide  or 
azo  compounds  from  diazo  derivatives  combined  with 
primary,  secondary,  or  tertiary  amines  or  their  derivatives 
The  same  or  similar  dyestuffs  can  also  be  obtained  by  oxidis- 
alkylated  I '3-naphthylene  diamines  together  with 
alkylated  p-diaiuines  or  their  snlphonic  acids.  These  results 
are  modified  according  to  the  nature  of  the  solvent  or  diluent 
employed.  Thus,  for  instance,  a  different  product  is  obtained 
in  a  condensation  as  described  above  if  a  neutral  or  basic 
solvent  i-  used,  to  that  formed  if  an  acid  he  employed.  In 
the  latter  case, the  amine  liberated  from  the  azo  compounds 
combines  with  the  acid,  formings  salt  which  i-  incapable  of 
acting  further  on  the  resulting  dyestuff.  As  an  example, 
if  azo-benzene  and  di-p-tolyl-l'3-naphtbylene  diamine  are 
heated  in  glacial  acetic  acid  solution  and  the  product  is 
subsequently  sulphonated,  a  dyestuff  of  yellower  shade  is 
obtained  than  that  produced  when  phenol  is  used  as  a 
solvent.  All  the  dyestuffs  produced  according  to  this 
invention  which  do  not  contain  snlphonic  acid  groups  and 
are  insoluble  or  sparingly  soluble,  may  be  sulphonated  in  the 
usual  manner.  The  colouring  matters  obtained  are  prin- 
cipally bias  and  violets,  and  dye  cotton  mordanted  with 
taunin. —  1 '.  A.  L. 


Production  <»/  Azo  Vol  ui         I    I  London.     1 

.1.  It.  Geigy,  Basle,  Switzerland.     Kng,  Pal    I  I  8 

Tins  is   an   extensi f    Eng     Pal     15,692  ol    1892  (.this 

il.  1898, 755),  and  de-en  lies  the  prepai 

ing   matters  K\   combining  the  diaz impounds   of   a-p- 

amido-phenol  disulphooic     acid     or     of      p-amido-phenol 
acid  with  pyrogallic  acid,  the  following  quantities 
loyed: — 80    kilos,   of    o-p-amido-phenol   disul- 
phonic  acid  are  dissol  I   litres  ol  watei  mixed  with 

.".il  kill-  of  ice  and  diazotised  by  adding  IS  kiloB.  of 
hydrochloric  acid  of  21  B.  and  7  kilos  of  sodium  nitrite. 
The  diazo  compound  is  precipitated  by  adding  50  kilos,  of 
salt   and  i-  mixed  with  50  kilo-,  of  ice.     A   solution  of    15 

kilns,  of  pyrogallic  acid  in  20  litres  ol    water  is    then  added. 

an  I  immediately  afterwards  a  solution  <d  18  kilns,  of  sodium 
carbonate  in  60  litres  of  watei  Vftei  12  hours,  50  kiln-,  of 
10  per  cent,  acetic  acid  u  i  Ided,  and  the  paste  thus  pro- 
duced may  be  used  direel  '  the  colouring 
matter  may  be  filtered  off  and  dried. — T.  A.  I.. 


Improvements    in    tin    Production    of  Colouring    Matter* 

lit, runt  with  Mordants.  W.  E.  Efeys,  Manchester. 
From  Sandoz  and  I  o.,  Bale,  Switzerland.  Eng  Pat 
388i;.  February  ii:v  1894 

When  ^-naphthoquinone  4-sulphonic  aci  I  reacts  with  an 
aromatic  compound  containing  a  Ire.'  amido  group,  the 
snlphonic  acid  group  i-  eliminated.  For  instance,  with 
aniline  and  I  ^-naphthoquinone  (-potassium  sulplionate  the 

following  reaction  lakes  placi — 

(1.2.4)C10H6.Os.SO,E  -  („li,MI. 
(1.2.4)C,0HS.O.OH.N<    11     ■    KHSOj 

and  a  bright  vermilion  precipitate  of  0-hydroxy-a-naphtho- 
quinone  is  formed.  The  same  reaction  take-  place  with 
/(-diamines,  derivatives  of  indophenol  being  formed.  Thus 
p-amido -dimethyl  aniline  yields  0-hydroxy-indopheuol  as  a 
blackish-violet  precipitate  insoluble  in  water.  By  using  the 
thiosulphonic  acids  of  the  asymmetrically  substituted 
p-diamiues  orp-diamino  snlphonic  acids,  thiosulphonic  acids 
of  the  /3-hydroxy-indophenoIs  me  tunned,  which  are  easily 
converted  into  thiazine  colouring  matters  according  to  the 
following  equation  : — 

O  OH 


■/\/\ 


(III 


\/\/ 


S.SO  il 


< 


SO-  + 


.Mi  K 


This  conversion  can  be  performed  by  boiling  the  aq 
solutions  of   the  hydroxy-  and  Bulpho  hydroxy-indophenol 

thiosulphonic  acids  with  zinc  chloride,  By  printing  these 
acids  in  presence  of  chromium  mordants  on  cotton  fibre  and 
snbsequi  ntly  steaming  underpressure,  the  thiazine  colouring 
matter  is  developed  and  converted  at  once  into  its  insoluble 
chromium  lake,  which  is  fast  to  washing,  acids,  and  alkalis. 
The  thiazine  colouring  matters  themselves  arc  obtained  from 
the  indophenol  thiosulphonic  acids  by  boiling  their  aqueous 
solutions  with  caustic  alkalis  or  by  adding  them  to 
concentrated  monohydrated  or  fuming  sulphuric  acid.  The 
first  method  is  used  preferably  when  sulphonic  derivatives 
of  the  hydroxy-indophenol  thiosulphonic  acids  are  employed, 
whilst  the  second  method  is  more  applicable  to  the  non- 
sulphonated  derivatives  sinci  alter  the  conversion  into  the 
thiazine  the  product  can  he  sulphonated  by  adding 
sulphuric  acid  containing  a  higher  percentage  of  anhydride. 
The  conversion  in  both  place  at  50    C.  and  the 

snlphonation  at  70  —80°  C.  until  a  sample  diss.' 
Bodiom  acetate  solution  with  a  pure  blue  colour.  As  an 
example  of  the  method  employed  for  developing  the  colour 
on  the  fibre.  30  kilos,  of  hydroxy-indophenol  sodium  thio- 
sulphonate  (prepared  by  mixing  aqueous  solutions  of  l.S. 
naphthoquinone  4-potassium  sulphonate  and  p-amido 
d  inethvlauiline  sodium   tbio-sulphonate)  are    mixed  at  70* 
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C'.  with  300  litres  of  water  and  3  I"  kilos,  of  tragacanth  guni 
thickening.  After  cooling,  30  kilos,  of  4u  per  cent,  acetic 
acid  and  50  kilo-,  of  chromium  acetate  of  20    11.  are  added 

aod  the  whole  sieved,  when  it  is  used  for  printing  on  cotton 
previously  oiled.  The  fabric  s.i  treated  is  then  steamed  for 
1\  to  2  hours  at  a  pressure  of  \  to  1  atmosphere.  This 
produces  an  indigo  blue,  which  is  brightened  by  chalk  and 
soaping.  The  sulpho-hydroxy- indophenol  thiosulphouic 
acid  from  sulpho-p-amido-ethyl-benzyl  aniline  thiosulphouic 
acid  dissolved  in  30  times  its  weight  of  water  aud  boiled 
with  a  quantity  of  caustic  soda  solution  of  40  per  cent, 
equal  to  ,-\j  of  the  volume  of  the  water,  is  easily  converted 
into  the  corresponding  thiazine  sulphouic  acid,  which  can 
be  separated  from  the  liquor  made  acid  first  with  hydro- 
chloric and  finally  with  acetic  acid,  in  the  form  of  its  acid 
-  :lt.  bv  adding  common  salt.  The  following  example  shows 
the  method  employed  wheu  sulphuric  acid  is  used  for  the 
conversion  : — 30  kilos,  of  hvdroxy-iudophenol  thiosulphouic 
acid  from  p-amido-diethylamline  thiosulphouic  acid  are 
added  to  90  kilos,  of  sulphuric  acid  monohydrate  and  heated 
to  30;  C.  for  2  hours,  and  subsequently  for  2  hours  more  to 
30  C.  The  conversion  into  the  thiazine  is  then  complete, 
and  in  order  to  sulphonate  the  product,  90  kilos,  of  70  per 
cent,  anhydride  are  added  in  the  cold.  The  melt  is  theu 
heated  to  so  C,  until  the  sulphonation  is  complete  aud  the 
sulphonic  acid  is  separated  by  pouring  the  melt  into  ice- 
cold  water,  when  the  precipitate  is  filtered  off,  converted 
into  the  sodium  salt  by  boiling  with  sodium  acetate,  salted 
out.  filter-pressed,  aud  dried.  It  dyes  unmordanted  wool 
bluish-violet  from  an  acid  bath  and  gives  blue  and  greenish- 
blue  shades  on  chromium  mordants  ticst  to  acids,  alkalis,  and 
light.— T.  A.  L. 


Manufacture  of  a  New  Dioxyuaphthalene-monc-sulpho 
Acid  and  of  Colouring  Matters  therefrom.  H.  Imray, 
London.  From  "  The  Bale  Chemical  Works  Bind- 
schedler,"  Bale,  Switzerland.  Eng.  Pat.  4629,  March  5, 
1894. 
The  substance  referred  to  is  obtained  by  fusing  50  kilos,  of 
the  sodium  salt  of  hydroxy-naphthoic  disulphonic  acid, 
(•1.2.4.2')C10H4OH.CO2H.(SO3H)„,  with  four  times  its 
weight  of  caustic  soda  at  230° — 290°  C.  for  a  few  hours. 
The  melt  is  then  dissolved  in  water,  acidulated  with  a 
mineral  acid,  neutralised  with  sodium  carbonate,  and  filtered. 
The  liquor  thus  obtained  contains  the  new  (1.7.4)  di- 
bydroxy-naphthalene  sulphonic  acid,  and  has  a  bluish-violet 
fluorescence.  It  can  be  used  directly  for  the  production  of 
colouring  matters  by  combining  it  with  tetrazo  compounds. 
For  instance,  a  colouring  matter  which  dyes  unmordanted 
cotton  a  greenish-blue  is  obtained  by  diazotising  24  kilos,  of 
dianisidine  dissolved  in  52  kilos,  of  hydrochloric  acid  and 
250  litres  of  water  with  14  kilos,  of  sodium  nitrite  in  50 litres 
of  water.  This  solution  is  then  poured  into  a  solution  con- 
taining 20  kilos,  of  sodium  carbonate  and  27  kilos,  of  the 
sodium  salt  of  the  new  acid.  After  stirring  for  some  time 
the  intermediate  compound  is  formed,  and  a  second  quantity 
of  the  solution  of  the  new  acid  equal  to  the  first  is  then 
added.  When  the  combination  is  complete,  the  liquor  is 
raised  to  100°  C,  and  the  colouring  matter  is  filtered  off  and 
dried.  Other  tetrazo  compounds  can,  of  course,  be  used, 
and  the  shades  produced  are  reds,  browns,  violets,  and 
blues.— T.  A.  L. 


tolidine,  500  litres  of  water,  55  kilos,  of  concentrated 
hydrochloric  acid,  aud  11  kilos,  of  sodium  nitrite,  is  added  to 
a  solution  of  35  kilos,  of  dihydroxy-naphthoic  sulphonic 
acid  and  20  kilos,  of  soda  ash.  When  the  formation  of  the 
intermediate  compound  is  complete,  a  solution  of  25  kilos,  of 
the  sodium  salt  of  a-uaphthol-p- sulphonic  acid  is  run  in  and 
the  whole  stirred  for  24  to  48  hours.  The  liquor  is  then 
boiled  and  the  dyestuff  salted  out,  filtered  off,  and  dried. 
It  dyes  unmordanted  cotton  a  violet-blue. — T.  A.  L. 


Manufacture  of  a  New  Dioxunaphthoic-mono-sulpko  Acid 

and  if  Colouring  Mutters  therefrom.      II.  Imray,  London. 

From  "  The  Basle  Chemical  Works  liindschedler,"  Basle, 

Switzerland.     Eng.  Pat.  4630,  March  5,  1894. 

By   carrying   out    the    fusion   described    in  the    preceding 

specification  at   a  lower  temperature,  viz.,  at  180'  —  200    < '., 

a  new  dihydroxy-naphthoic  monosulphouic  acid  is  obtained, 

which,  after  dissolving  the  melt   in  water  and  neutralising 

with  a  mineral  acid,  separates  as  a  white  precipitate.     Tbis 

compound,  like  the  preceding  one,  will  combine  with  tetrazo 

bodies,  such    as  tetrazo-diphenyl   and  its   homoloaues,  the 

ethers  of  tetrazo-hydroxy-diphenyl,  and  of  tetrazo-dihydroxy- 

diphenvl,   tetrazo-stilbene,  and   tetrazo-azobenzene  and  its 

homologues.      The   tetrazo   compound   from    21    kilos,    of 


Manufacture  of  Xeie  Amido-Bases  and  of  Azo  Colouring 
Matters  therefrom.  R.  Koreff,  Pelc  Tyrolka,  Prague, 
Bohemia.     Eng.  Pat.  ..14.?,  March  12,  1S94. 

The  bases  are  obtained  by  condensing  o-toluidine,  a-naphthyl- 
amine,  o-tolidine,  or  o- dianisidine  with  formaldehyde  in 
presence  of  sulphuric  acid.  By  this  means  the  amido 
groups  are  left  intact,  and  the  new  base,  for  instance,  from 
tolidine,  has  the  constitution — 

ILN   -  C-H6  -  CH.,  -  C7H6  -  NH, 


IJ..X  -  C-HB 


C7Hfi 


NH., 


This  substance  is  obtained  by  dissolving  42-4  kilos,  of 
o-tolidiue  in  400  kilos,  of  sulphuric  acid  of  66°  B.,  and 
adding  7  ■  5  kilos,  of  40  per  cent,  formaldehyde.  The 
reaction  is  complete  when  the  melt  does  not  smell  of  form- 
aldehyde and  a  sample  dropped  into  water  no  longer  gives 
a  precipitate  of  the  sparingly  soluble  tolidine  sulphate.  The 
melt  is  then  poured  into  2,500  litres  of  cold  water  and  gives 
a  clear  yellow  solution  which,  when  tested  with  nitrite,  shows 
that  the  amido  groups  are  intact.  Two  isomeric  bases  are 
said  to  be  formed  in  this  reaction,  one  giving  a  sparingly 
soluble  and  the  other  an  easily  soluble  sulphate.  Both, 
however,  are  easily  soluble  in  dilute  sulphuric  acid.  On 
adding  an  alkali  to  the  solution  obtained  above,  the  two 
bases  can  be  fractionally  precipitated.  All  the  bases 
obtained  in  this  way  are  easily  diazotised,  and  can  be  com- 
bined with  various  components  in  the  usual  manner. 

— T.  A.  L. 

Manufacture  of  Yellow  and  Grange  Colouring  Matters 
from  B-resorcylic  Acid.  F.  Muhlert,  Pelc  Tyrolka,  Prague, 
Bohemia.     Eng.  Pat.  6004,  March  22,  1894. 

The  colouring  matters  are  produced  by  combining  diazotised 
i«-  or  o-nitrauiline  with /3-resorcylic  acid — 
(1.2.4)  C,;H1.CO,>H.(OH); 

in  an  acid  solution.  The  dyestuffs  are  for  use  with  chromed 
wool  or  cotton,  and  are  said  to  give  shades  fast  to  light  and 
washing.  A  solution  of  15-4  kilos,  of  0-resorcylic  acid 
and  13-6  kilos,  of  sodium  acetate  in  100  litres  of  water  is 
poured  into  the  diazo  solution  from  13  •  8  kilos,  of 
m-uitraniline.  The  combination  takes  place  slowly  and  the 
colouring  matter  precipitates  in  yellow  flakes.  It  dyes  a 
pure  yellow  on  chromed  wool  and  cotton  and  also  on  wool 
which  has  been  mordanted  with  alum  and  tartar.  The 
colour  from  u-nitraniline  gives  a  more  orange  shade. 

— T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

Improvements   in   the   Extraction   and   Preparation  of  the 
Fibres  of  Rhea  and  other    drosses  and    Fibrous   Vege- 
tables.    II.  C.  Fellowes  and  W.  R.  Crozier,  London,  and 
H.  Ferguson,   Leytonstone.     Eng.  Pat.  6584,  March  28, 
1893. 
This  invention  deals  with  the  preparation  of  rhea,  china- 
grass,  and  similar  fibrous  substances   for  the   spinning  and 
weaving  processes,  &e.     The  so-called  "  ribbons  "  of  rhea 
are  laid  by  hand  lengthwise  and  evenly  in  a  suitable  open- 
work receptacle,  which  has  the  form  of  a  shallow  tray  and 
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led  with   a  number  of  parallel  ridges.     The  fibrouB 

in  held  in  place  by  meant  of  an  open  work 

iterial  thus  arrange  I  is  h  liled   for  abonl  three  hours 

(iho  time  varying,   however,  according  to  the  condition  of 

the  fibres  and  the  strength  of  the  solution)  in  an  alkaline 

:  |   •       |.   iportic  11  being  from  90  t" 

The  patentei  - 

, :,i  feature  of  their  invention  that  bj 

.'.  the  in  iterial  it  prepare  'I  for  thi 

ii I   the   .Mil- i-   ooatings  from   the    fibres.      This 

\    ■  .  i    bv    the   immersion    of  the 

il  in  11  tank   of  w.irin  water  (of  about  i 

lours.     Then  the  fibres  are  rinsed  in  cold  water,  and 

ited  for  a  short  time  with  a  cold  mix! 
Is,  alkalis,  and  watei  in  order  I  i  further  improve  the 
appearance  of  the  material.-   H.  S. 


Improvements   in    Scouring,    Decreasing,    and    Cleansing 
Wool,    inul    in    Apparatus    therefor.     1'.    N.    Turney, 
tingham.     Kng.  Pat.  8179,   Ipril  22,  1893. 

I'm  greasy  wool  is  placed  in  thin  layers  in  perforated 
-  which  arc  introduced  into  an  airtight  cleansing  appa- 
ratus which  is  provided  with  three  chambers  lor  the 
receiving,  degreasing,  and  drying  of  the  material.  The 
degreasiug  chamber  is  provided  with  a  number  of  shallow 
tank*  arranged   in  different   heights,  ng    sloping 

bottoms.  These  tank-  c  intain  a  volatile  scouring  liquid,  in 
which  the  boxes  with  the  wool  arc  dipped  a  number  of 
times,  clean  solvent  being  supplied  to  the  upper  or  last  tank 
and  passed  from  this  to  the  next  lower  one  in  a  continuous 
.  so  that    as    the  wool    beoomes  .leaner  it  is    washed    in 

cleaner  solvent.  The  wool  thus  readily  parts  with  gritty 
mutters,  impurities,  and  l.itt \  matters.  The  volatile  solvent, 
when  dirty,  is  distilled  off,  condensed  (together  with  the 
vapours  of  the  drying  chamber),  and  re-used.  Then  the 
wool  is  dried  in  the  drying  chamber,  and  finally  washed 
with  warm  water,  or  soap  and  water,  in  order  to  further 
purity  the  material  and  to  improve  its  colour. — It.  S. 


VI— DYEING.  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 

Dyeing  with  Glucosides  and  Rhamnosides.  E.  Schunck 
and  1..  Marchlewski.  J.  Soc.  Dyers  and  Colourists,  ls'.»4, 
95. 

Ir  is  known  that  the  tinctorial  power  of  plant  extracts  is 
considerably  increased  bj  boiling  with  acids,  this  being  due 
to  a  decomposition  of  the  glucoside  or  rhamnoside  | 

When  glucosides  are  directly  employed  in  dyeing,  a  sitnul- 
-  of  the  glucoside  has  been  assumed.  The 
experiments  of  the  authors  confirm  this  assumption  and 
prove  conclusively  that  the  mordant  contained  in  a  hank  of 
cotton  yarn  is  capable  in  most  m-  -  of  bringing  about  a 
decomposition  of  the  glucoside.  The  experiments  were 
carried  out  with  1  per  cent,  solutions  of  ruberythric  acid, 
ditiscin,  rutin,  aud  quercitrin.  In  one  series,  cotton  hanks 
mordanted  with  iron  were  dyed  in  the  liquors  at  the  boil ; 
the  other  series  were  similarly  boiled,  but  without  insertion 
of  the  mordanted  cloth.  The  spent  liquors  were  then  tested 
irby  two  distinct  methods.  The  liquors  from  the 
h.mks  dyed  in  rutin,  quercitrin,  and  ditiscin  showed  the 
presence  of  free  sugar;  that  from  the  ruberythric  acid 
ghowed  no  sugar,  and  the  hank  was  only  tinged,  not  dyed. 
The  liquors  containing  no  hanks  did  not  in  any  ease  show  a 
formation  of  sugar,  proving  that  boiling  with  water  alone 
bad  effected  no  decomposition. — \Y.  E.  K. 


The  Fading  of  Colours.     A.  Dufton.    J.  Soc.  Dyers  and 

Colourists,  1894,  90. 

DsFIEKBE  and  Clonet  have  shown  that  the  rate  of  fading  of 
colours  under  the  influence  of  light  is  not  simply  a  function 
of  the  wave  length  of  the  incident  light,  but  depends  on  the 


material    exposed.     Thus  they  have  shown 
from  expci i m.  in-  ii.  eh-  with  that 

red  and  blue  colours  are  most   powerfully  affected  by  light 

■   i,  whilst  oil 

fade  mosl  rapidly  under  hi lass      l  hi  oi 

be  cx|    cted  thai  il  it  the    i1  tiation   which   brings 

about    the  fading  of    a    colour,  mi, 

rays  which  can  -apply  the  energy  requisite  for  the  decom- 

colour   wonld   be   mosl   ra] 

which  it  shows  the  strongest  absorption,  and  the  author's 
experiments  confirm  this  view.  Thus,  a  pattern  dyed  with 
picric  acid  i-  prot. ,  i,  1  a-  efficiently  by  a  gelatin  plate  dyed 
with  picric  acid  as  it  is  .  opaque  screen.     <  >n  the 

other  hand,  wool  dyed  Victoria  blue  oi  cotton  dyed  diamine 
sfa  .  blue  ami  ex|  lyed  a  \vt\  full  -hade 

of  orang,- 1 ,  (which  absorbs  the  whole  of  the  mole  refrangible 
ray-  i,  fades  almost  as  quickly  as  if  uncovered,  the  screen  still 
transmitting   these   rays  which    the   blues   are  capable  of 
bing. 

In  general,  patterns  exposed  undei  lyed  with  the 

same   colour   are    not    so   pi  d  a-  is   the 

with  a  y.Ilow  like  picric  acid,  a-  m  ble  of 

absorbing  light  of  nil  wave  lengths  (i.e.,  they   1 me  black 

when  sufficiently  concentrated)  and  hence  pattern-  dyed 
with    such    colours    can    only    be  protected    by  a 

back  screen. 

The  author  explains  from  th.se  considerations  the  reason 
why  a  colour  is  relatively  faster  when  dyed  a  dark  than  a 
light  shade,  the  superficial  or  topmost  layer-  of  colour 
filtering  off  from  the  lower  portions  those  rays  to  which  the 
colour  is  mosl  sensitive,  and  consequently  the  destruction  of 
the  colour  goes  on  slowly  layer  by  layer,  similarly  in  a 
mixed  shade  a  fast  colour  protects  a  fugitive  colour  if  the 
former  absorbs  those  rays  to  which  the  latter  are  sensitive. 
The  author  explains  the  protective  action  of  copper  salts 
certain  colours  as  being  due  to  the  formation  of  a  copper-lake 
and  not  to  any  filtering  off  of  the  actinic  rays  by  the  copper 
salt.      He  does  not  suppose  the  fading  in  presence 

of  light  to  be  due  to  the  formation  of  ozone  or  peroxide  of 
hydrogen,  hut  to  the  action  of  atmospheric  oxygen  under  the 
influence  of  the  absorbed  rays. —  W.  E.  K. 


Note  on  the  Solution  of  Indian  Gums  by  M<  ans  ../'  Hydrogen 
Peroxide.  11.  Koechlin.  Bull.  .Soc.  In.l.  de  Mulhouse, 
1S94,  36. 

See  under  XVI.,  page  653. 


Basic  Sulphate  <f  Alumina.      W.  C.  Ferguson. 
Chem.Soc.  16  [3],  1 

See  under  VII.,  pag> 


J.  Amer, 


PATENTS. 


A  Process  for  Dyeing  Wool  with  I-'<i*t  Colours.  CD. 
Abel,  London.  From  Farbwerke  vorm.  Meister,  Lucius, 
and    limning,    Germany.       Eng.    Pat.    9371,    May    10, 

Wool  dyed  with  azo-colours  derived  from  o-napthol,  are 
subsequently  treated  with  chromic  acid,  by  which  treat- 
ment the  shade  is  modified  and  its  fastness  very  greatly 
increased. — W.  E.  K. 

Improvements  in  Vols  for  Dyeing  Indian  Blues  and  the 
Like.  J.  Grime.  Busby,  N.B.  Eng.  Pat.  13,076,  June  20, 
1893. 

The  arrangement-   and  pr.  u  rally  used  in  dyeing 

indigo  are  followed,  but  in  addition  each  vat  is  provided  with 
a  smaller  subsidiary  vat  into  which,  from  time  to  time,  the 
sediments  or  bottoms  from  the  larger  vat  are  pumped,  and, 
after  settling,  the  clear  liquor  is  run  back  again  into  the  main 
vat.  It  i-  claimed  that  in  thi-  way  a  practically  clear 
working  vat  i-  obtained,  which  renders  the  process  of  dyeing 
wry  simple  and  regular. — W.  E.  K. 
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An  Improved  Processor    Dyeing  Textile  Materials.     H. 
II.  Lake,  London.     From  K.  Miehaclis  and  Co.,  Cotlbus, 
aany.     Kng.  Pal    15,083     August  5,  1893. 

'I  i  \  i  n  i  materials  dyed  indigo  in  the  hyposulphite  vat  are. 
in  lien  of  the  usual  airing,  passed  into  water  containing 
acetic  or  other  acid,  or  a  salt  having  an  acid  reaction,  in  the 
presence  of  which  the  oxygen  dissolved  in  the  water  oxidises 
the  indigo-wbite  to  indigo-blue. — W.  E.  K. 


Improvements  in  Hie  Method  of  Bleaching  Cotton  Cloths 
and  other  Materials,  and  in  Apparatus  emplaned  therein. 
G.  \  ■'.  Schott,  Bradford.  Eng.  1'at.  15,531,  August  1G, 
1S93. 

The  operations,  which  resemble  generally  those  ordinarily 
followed  in  the  bleaebiDg  of  cotton  goods,  are  cairied  out 
consecutively  in  a  kier  (the  construction  of  which  is 
described  )  without  the  removal  of  the  goods  therefrom. 

— W.  E.  K. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The  Fusibility  of  Mixtures  of  Isomorphous  Salts.     H.  Le 
Chatelier.     Comptes  reiid.  1894,  118,  350—352. 

The  author  refers  the  present  incomplete  knowledge  of  the 
laws  governing  solution,  in  part  to  the  influence  of  Proust's 
ideas,  which  lias  deterred  chemists  from  studying  phenomena 
that  are  not  governed  by  the  laws  of  definite  proportion, 
and  in  part  to  the  abnormal  molecular  constitution  presented 
by  the  solvents  (water,  alcohol,  and  acetic  acid)  usually 
employed  in  laboratories.  He  proposes  to  approach  the 
subject  from  the  purely  experimental  side,  and,  leaving 
aqueous  solution  for  the  present,  to  study  the  mutual  solvent 
action  of  salts,  or  the  fusibility  of  mixtures  of  such  bodies. 
Acting  on  the  assumption  that  there  is  no  real  distinction 
between  the  solvent  and  the  body  dissolved,  and  that  con- 
gelation and  crystallisation  are  identical  phenomena,  he  has 
fused  mixtures  of  truly  isomorphous  salts,  in  which  the 
ratio  of  the  molecules  of  one  component  to  the  whole 
number  in  the  mass  is  accurately  known,  and  has  noted  the 
temperature  at  which  crystallisation  is  first  observed.  These 
results  are  embodied  in  the  following  table,  in  which  the 
ratio  representing  the  number  of  molecules  of  the  italicised 
constituent  of  any  mixture  to  the  whole  number  of  molecules 
present  is  given  in  one  liue,  and  the  crystallisation  tempera- 
ture of  that  mixture  is  stated  immediatelv  beneath  it. 
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0-20 
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0-38 
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IV  55 
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740' 
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0 
940° 

0-15 
950° 

0-33 
960' 
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1,045= 
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0 
860' 

0-33 
810° 

0'5' 
800= 

0-67 
790' 

0-78 
795' 

ro 
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0-33 
880= 
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0*50 
920 

u-87 
960 

0'75 
980° 

l'O 

1,045 

NaCl  -  KCl 

0 
780' 

660' 

u'45 
650= 

O'oO 
640 

0'74 
690 

l'O 
740' 

KC1  +  K  I. 

i 

■ 

0 
640= 

til" 
610' 

0'83 
590° 

0-50 
580= 

0'67 
630' 

0-80 
680° 

ro 

740 

These  combinations  were  chosen  from  bodies  shown  by 
Wvrouboff  to  be  isomorphous,  or  believed  to  be  so  from 
chemical  analogy.  In  graduating  the  pyrometer,  the  melting- 
point  of  gold  was  taken  as  1 ,045".  The  fusion  was  made 
in  a  platinum  crucible,  and  the  mass  was  stirred  while 
cooling  with  the  end  of  the  thermo-electric  couple. 

— W.  G.  M. 


Aetion  of  Water  on   Bicalcium  Phosphate.     A.  Joly  and 
'E.  Sorcl.     Comptes  rend.  118,  708—741. 

']  he  authors  have  studied  the  action  of  boiling  water  on 
secondary  calcium  phosphate,  determining  the  conditions 
under  which  the  reversion  to  the  more  basic  salt  takes 
place,  and  preface  their  results  by  a  short  account  cf  some 
similar  decompositions.  The  primary  or  secondary  phos- 
phates other  than  the  salts  of  the  alkalis  art,  it  is  known, 
converted  into  more  basic  salts  by  the  aetion  of  water.  In 
the  case  of  primary  or  secondary  silver  phosphate  cold 
water  causes  a  conversion  into  the  tertiary  salt.  With  the 
phosphates  of  the  alkaline  earths  the  primary  are  con- 
verted by  cold  water  into  secondary  salts,  but  require  to 
be  heated  to  loO  C.  or  higher,  in  order  to  effect  the 
conversion  into  the  tertiary  salts.  The  reaction  can  be  still 
further  complicated  by  a  change  of  the  dibasic  salt  into 
another  of  the  same  composition,  hut  in  a  different  state  of 


hydration.  This  is  the  case  with  crystallised  bicalcium 
phosphate  Ca.,II.;(P<  >4)o4H,,0  which,  when  heated  to  100°  C. 
in  presence  of  water  can  give  either  an  amorphous  tricalcium 
salt  or  a  crystallised  anhydrous  bicalcium  salt,  the  extent 
of  the  change  depending  upon  the  amount  of  water  present. 
The  reaction  can  be  followed  step  by  step,  and  the  alteration 
in  the  product  determined  by  analysis  and  by  microscopical 
examination  in  polarised  light.  When  crystallised  bicalcium 
phosphate  is  thrown  into  100  times  its  weight  of  water  the 
crystals  rapidly  devitrefy,  and  the  mother-liquor,  which  is 
acid  to  litmus  paper  and  neutral  to  methyl  orange,  contains 
a  primary  phosphate.  After  boiling  some  minutes  the  ratio 
of  lime  to  phosphoric  acid  in  the  amorphous  product  formed 
was  2-86,  and  at  the  end  of  1|  hours,  when  the  deposit 
was  partly  crystalline,  the  ratio  fell  to  2 '5.  Unchanging 
tin  water  three  times,  the  ratio  became  successively  2-57, 
2-87,  and  3 '0.  The  final  product  is  amorphous  and  dried 
at  the  ordinary  temperature  over  sulphuric  acid,  has  the 
composition  Ca:,(P04)23lI20.  By  continuing  to  boil 
the  amorphous  product  first  formed  without  changing 
the  water,  a  second  reaction  takes  place  between  the 
liquor  and  the  precipitate,  and  it  is  observed  that  small 
crystals  are  produced.  This  change  takes  place  very  slowly 
if  the  amount  of  salt  present  be  less  than  1  per  cent.,  but 
more  quickly  if  the  weight  is  between  I  and  50  per  cent. 
The  boiling  was  maintained  for  three  hours  in  all  cases,  and 
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with  weights  ol  lull  ii   .">,  0'65,  .iii.I  U-.s  per  i-ul.,  the  ratios 

i  ,ii  PjO,  were  respectively  -  7  8,2'  74.  and  - '79.  Mieros- 
oopieal  examination  showed  thai  these  were  .ill  mixture*  of 
un  amorphous  with  ■  crystalline  substance.  With  the 
following  weights  of  salt.  I.  1  -'.'..  1*5,  -  0,  2*5,  8  I  I  0, 
s;,,  in,  unl   ol  the  weight  of  the  water,  the  ratios 

wen  •-'  3,  -'--'.  -  '-'-'■  >"18,  -   19,  '-'   I-'1.  -I.  8-09,  and 
•j  no,      of  theae,  with   1   per  oent.   the    product   was   a 
toiztnre,  when  as  with   i  •-'■'»  and  I  '5  per  cent,  the  crystal- 
oplete,  and  the  prodacl   appeared  to  be 

,i    ,;ll...il'(  >,)...  -II.'  <■        In    the    more   c n 

solution!  the  crystals  consist  of  this  substance  mixed 
tvith  anhydrous  bicalcium  salt  The  authors  arrive  at  the 
conclusion  that  l  he  conversion  of  the  hydrated  bicalcium 
sail  into  the  anhydrous  bicalcium  salt  when  heated  in 
boiling  water  is  due  to  a  reaction  which  takes  place  in  two 
amorphous  tricalcium  phosphate  being  an  inter- 
product.  The  complete  transformation  is  not 
always  po&sible,  and  is  only  complete  in  an  acid  medium. 
The  authors  have  never  obtained  a  salt  having  exactly  this 
composition  except  by  precipitating  a  boiling  solution  of 
mono-  and  di-sodium  phosphate  with  calcium  chloride. 
■  r.  in  order  to  obtain  hydrated  bicalcium  phosphate  it 
is  ih  cessan  to  work  in  an  acid  menstruum.  The  formation  of 
It  by  the  interaction  of  calcium  chloride  and  disodium 
phosphate  takes  place  in  two  stages.  The  first  product  is 
gelatinous  tricalcium  phosphate,  n  li  mid,  acid  to  litmus 
and  methyl  orange,  which  changes  into  crystallised  bicalcium 
phosphate,  a  reaction  which  takes  place  the  more 
quickly  the  more  concentrated  the  solutions,  but  is  cever 
really  complete  unless  the  acidity  of  the  menstruum  be 
increased  by  the  addition  of  phosphoric  acid. — T.  A.  I,. 


Improved  Method  and   Apparatus  for  Collecting  tin  Car- 
erated  during  the   Fermentation  qj    /■'■■ 
tir  Wine.     K.  Michel  and   M.  Frank,  Munich,  Germany. 
1  Pat.  10,268,  Ma]  84,  I 

.v. .  a mli  r  \  v  1 1.,  pagi 


Basic  Sulphate  of  Alumina.     W.  C.  Ferguson.     J.  Ainer. 
them.  Soe.  16,  [3],  l.">3— 156. 

Mvxv  samples  of  commercial  sulphate  of  alumina  contain 
from  a  trace  to  2  ,"i  per  cent,  of  alumina  in  excess  of  that 
required  to  form  the  normal  sulphate.  In  the  commercial 
analysis  of  such  product*  it  is  usual  to  calculate  the  alumina 
Ssary  for  the  formation  of  the  normal  sulphate  and 
return  it  as  "  combined,"  any  alumina  iu  excess  of  this  being 
termed  "  free."  The  former  is  alone  considered  useful  for 
sizing  with  resinate  of  alumina.  This  conventional  view  of 
the  composition  and  function  of  sulphate  of  alumina  con- 
taining excess  of  alumina  appears  to  be  irrational,  as  salts 
lining  excess  of  base  arc  to  be  expected  from  an  oxide 
eb)\  basic  as  is  alumina,  and,  moreover,  the  "free" 
alumina  may  react  with  resinate  of  soda  and  yield  resinate 
of  alumina  in  the  same  way  as  the  normal  sulphate. 
Experiment  confirms  this  view,  inasmuch  as  even  aluminate 
of  soda  io  which  the  alumina  is  acting  as  a  weak  acid  gives  . 
I  precipitate  of  resinate  of  alumina  on  the  addition  of 
resinate  of  soda.  A  comparison  was  also  made  between  a 
neutral  sulphate  of  alumina  containing  17  per  cent,  of 
alumina  aud  a  basic  sulphate  containing  the  same  total  per- 
centage,  including  2  per  cent,  of  "free"  alumina.  When 
these  samples  were  treated  with  an  equal  quantity  of  resinate 
of  soda  insufficient  to  precipitate  all  the  alumina,  and  the 
precipitates  filtered,  washed  with  the  same  amount  of  water, 
and  ignited,  it  was  found  that  4*40  grins,  were  obtained  from 
the  neutral  sulphate  aud  6  ■  98  grrus.  from  the  basic  sulphate 
— a  considerable  advantage  on  the  side  of  the  latter.  The 
author  summarises  the  matter  as  follows  :— Excess  of 
alumina  in  commercial  sulphate  of  alumina  is  not  "  free," 
but  present  as  a  basic  sulphate.  Such  basic  sulphate  forms 
:  alumina  more  readily  than  does  the  neutral  sul- 
phate, and  is  on  that  account  more  economical.  The  melhod 
-  iting  analyses  of  sulphate  of  alumina  should  be  changl  1 
5  to  give  its  proper  value  to  the  alumina  in  excess  ol 
that  required  to  form  neutral  sulphate.— 1!.  B. 

PATENTS. 
Improvements  in  the  Production  of  Chlorine  and  Refined 
Lead,  and  in  the  Recovery  of  the  Silver  the  Lead  con- 
tains.    V.    M.   Lyte,  Loudon.     Eng.  Pat.  7264,  April  S, 

See  under  X.,  page  644. 


Improvements  in  thi  Manufacture  of  Chlorine.     A.  Brand, 
I..  Ion      i  i,  •  Put.  1 1,040,  June  6,  I 

Stdrocblobii  acid  :_'a*.  obtained  bj  dehydrating  the 
aqueous  acid  by  snlphuric  acid,  i»  passed  thri 
interchangeable  decomposers  "  charged  with  a  mixture 
of  ninic  and  hydrochloric  acid.-.  The  chlorine  and 
nitrosyl  chloride  evolved  are  led  through  towers  to  I" 
brought    ii  ■  -  with  Bulphuric   acid,   which   becomes 

•■  nitrous  vitriol, '  and  the  gas  is  then  passed  through  water 
to  withdraw  hydrochloric  acid.  The  chlorine  thus  obtained 
may  be  applied  in  the  manufacture  of  bleaching  powder  or 
otherwise.  The  nitrous  vitriol  thai  accumulates  is  deniti 
by  any  of  the  known  methods.  The  water  of  the  wash- 
tower  eventually  becomes  aqueous  hydrochloric  acid,  which 
is  applied  as  described.  The  sulphuric  acid  used  a-  a 
dehydratoi  re-use,     Iu   winking    th. 

series  of  deeomposi  rs,  when  the  nitric  a  first  vessel 

ol  the  series  is  exh  lusted,  the    next  vessel  is  made   first,  and 
so  on,  iu  order. —  E.  S. 


Improvements  in  llie    Treatment  of  the  WasU  from  Gat 
Liquor  to  obtain    Useful   Products  therefrom.      II.  W, 
Crowther,  West   Bromwich,  Stafford.      Eng  Pat.  11,964, 
June  17,  1893. 

The  gas-liquor  remaining  after  distillation  from  it  of 
ammonia  is  treated  with  lime-kiln  or  other  gases  containing 
carbonic  acid,  the  precipitated  calcium  carbonate  is  allowed 
to  subside,  and  the  cleared  separated  liquid  is  agitated  with 
nearly  sufficient  precipitated  cuprous  oxide,  mixed  with 
water  to  a  creamy  consistence,  to  form  a  cuprous  salt  with 
the  sulphocyanide  present.  The  mixture  is  then  slightly 
acidulated,  preferably  with  hydrochloric  acid.  After  agita- 
tion, subsidence,  and  removal  of  the  supernatant  liquor,  t he- 
cuprous  sulphocyanide  is  collected  on  a  filter,  washed,  and 
used  to  obtain  any  desired  sulphocyanide  of  au  alkali  or 
alkaline  earth  by  treating  it  with  such  in  the  state  of  car- 
bonate, oxide,  or  hydroxide,  the  latter  preferably  in  the  case 
of  an  alkali  being  used.  The  cuprous  oxide  reproduced  i- 
available  for  another  operation.—  E.  S. 


Improvements   in  Evaporating  Brine  and  other  Liquors 
and  Apparatus  therefor.     E.  W.  Scott  and  E.  W.  S     I 
jun.,   London,    and    E.    G.    S;ott,  Liverpool.     En<r.   Pat. 
12,774.  June  2d.  1S!'3. 

See  under  I.,  page  622. 


Improvements  in  the  Production  of  Cyanides.  J.  Addie 
and  J.  Cunningham.-.  Glasgow,  and  W.  Maefarlane. 
Glengarnock.     Eng.  Pat.  12,579,  June  27,  1893. 

(  OKE,  or  other  carbonaceous  fuel,  and  an  alkali,  as  pearl- 
ash,  are  charged  inn  a  blast-furnace,  lined  with  dolomite, 
or  other  basic  or  neutral  lining,  and  the  hot  blast  is  admitted. 
At  a  certain  height  in  the  furnace  a  horizontal  pipe  admits 
passage  for  the   ;  i    other  cyanide    blown  forward 

into  a  collecting  box,  communicating  with  a  series  of  vertical 
condensing  pipes,  opening  into  boxes  at  the  bottom, in  which 
boxes  the  cyanide  accumulates,  and  is  collected  in  a  dry- 
It  is  stated  that  a  high  temperature  i-  attained  in 
the  furnace. — E.  S. 


Improvements  in   and  connected  with  Tanks  for  Electrical 

Decomposition    of  Chloride   of  Sodium  or  Potassium  in 
Solution.    J.  C.  Richardson,  London.     Eng.  Pat.     I 
June  30,  1  - 

See  under  XL,  page 
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_j„    i  Gaining   Carbonic  Acid.     A.  Mailer, 

I  rmany.    Kng.  Pat.  13,927,  July  18, 

- 

Th,  i    is    constructed    to   effect   the    continuous 

of  carbonic   acid  from  alkaline  liquids,  first,  by 

.i   preliminary  heating  by   the  expelled  carbonic 

:   and  then  by  su  tern   t.i  the  direct  heat   of 

stion.    The  upper  portion  of  the  apparatus 

filial  casing  connected  to  the  lower  section  by 

.  and  the  entire  apparatus,  shown 

Dg      dii  ,'   section,   is  mad,-   of  wrought  iron. 

1  overflow  p;pes,  which  are 

.<f  cast  iron. 


1 


To  render  producer-gas,  which  is  inherently  low  in 
calorific  power,  suitable  for  this  purpose  it  is  introduced, 
according  to  this  invention,  simultaneously  from  opposite 
sides  of  the  kiln,  and  :.t  the  same  time  air,  under  pressure, 
is  admitted  at  points  immediately  above  the  gas-inlets.  The 
air  and  gas,  striking  against  the  limestone,  become 
thoroughly  mixed  and  in  burning  produce  the  required 
high  temperature. 

The  kiln  A  maybe  of  any-  ordinary  construction.  At  the 
desired   height,  where   "  sticking  "   is   to   be   effected,  are 


The  liquor  from  an    absorbing   apparatus    is 

pumped  through  pipes  not  shown  in  this  figure,  into  the 
cooling  compartment  A,  so  as  to  reach  to  the  upper  edges  of 
the  ver-flon  pipes  (J,  whence  it  flows  to  the  bottom  of  the 
tubular  boiler  E,  from  which  it  overflows  on  to  the  corru- 
gated plate  I),  and  has  outlet  by  a  pipe  shown  in  dotted 
lines,  to  be  re-introduced  into  the  absorbing  apparatus  after 
having  first  circulated  through  a  cooler.  When  the  appa- 
ratus is  fully  charged  with  liq  lid,  gases  of  combustion  or 
of  roasting  are  passed  in  through  the  pipe  B  into  the  space 
C,  from  which  they  pass  through  the  upper  series  of  tubes 
dicate  1  by  the  arrows  "  '2  "  into  the  space  C1,  passing 
nit  ii_*o  the  space  C-  through  the  lower  series  of  tubes  a, 
aud  having  exit  by  the  discharge-pipe  H  to  a  purifying 
apparatus.  This  passage  of  hot  gases  beneath  the  corru- 
gated plate  I>  rai-es  the  liquid  upon  it  to  boiling  point,  and 
the  carbonic  acid,  which  begins  to  be  expelled  at  80°  C, 
passes  through  the  thin  vertical  tubes  b  and  heats  the 
surrounding  liquid,  which  also  evolves  the  gas,  the  exit  for 
which  is  through  opposite  pipes  in  the  dome  G. — E.  S. 


Improved  Method  and  Apparatus  for  Making  Vinegar  and 
Maturing    Spirits.     B.    II.    Leaker,   Bristol.     Eng.  Pat. 
175,   \    gusl  15    1893. 

See  under  XVII.,  page  655. 


Improvements  in  the   Manufacture  of  Cement  from  Chance 
or    Le   Blanc  Alakali  Waste  or  the  like.     B.  K.  Rigby, 
Ditton.    F.    A.    E.    Nc:ll.    St.   Helens,    and    A.    C.    Carr, 
Rain!  ill      Eng.  Pat  19,705,  October  19,  1893. 
See  under  IX.,  page  038. 


Process  of  awl  Apparatus  for  Utilising  Producer-Gas  for 

Limestone.     A.  J.  Boult,  London.     From  A. 

F.  Hatch,  Chicago,  U.S.A.     Eng.  Pat.  1951,  January  30, 

1394. 

Pbodui  EB-gas,  if  it  can  be  caused  to  generate  a  sufficiently 

it   to  effect   "-ti<  king  "at   the  lower  end  of  the 

column  of  limestone  in  the  kiln,  is  a  desirable   form  of  fuel 

for  calcining  limestone. 


i  —T'T — t —  /-'    r 

,-., 


openings  B  th.rc.ugh  the  wall.  These  are  divided  by 
diaphragms  q  into  gas-inlets  rand  air-inlets  p.  The  dia- 
phragms ,;  stop  shoit  of  the  inner  side  of  the  wall,  and  so 
form  mixing  and  combustion  chambers  o,  in  which  the  gas 
and  air  unite.  It  is  claimed  that  the  method  of  utilising 
producer-gas  not  only  permits  the  proper  "  sticking  "  at  the 
lower  end  of  the  limestone  column  to  be  effected,  bat  also 
prevents  "  wall-climbing  "  bv  the  products  of  combustion. 

-  R.  B.  P. 


A  Bleaching  Preparation  or  Mixture,  applicable  also  fa- 
other  purposes.  H.  Wachter,  Bielefield,  Germany.  Eng. 
Pat.  4791.  March  7,  1S94. 
Tiik  bleaching  preparation  is  obtained  by  boiling  together 
stated  proportions  of  soda,  lime,  zinc,  tin,  "or  similar 
metals,"  chlorine  solution,  and  an  oil  or  fat,  with  water. 
'•  By  the  addition  of  zinc,  tin,  or  similar  metals,  chlorine  in 
solution,  oil  or  other  fats,  the  mixture  becomes  a  soap-like 
mass  and  the  water  is  eliminated,  hydrogen  being  generated  ; 
by  repeated  stirring,  the  mixture  is  turned  into  a  pulverulent 
mass,  and  may  then  be  used  for  all  materials  without 
injuring  them."  This  mixture  boiled  with  much  water  is 
proposed  as  a  substitute  for  petroleum  for  the  preservation 
of  boring  and  shaping  machines.  It  is  also  stated  that  the 
mixture  may  be  applied  in  purifying  petroleum  intended  for 
use  as  a  lighting  or  heating  agent,  and  in  purifying  fibres 
in  the  manufacture  of  paper  pulp.—  E.  S. 


Improvements  in  Producing  Nitric  Acid  and  Metals  from 
Nitrates.  J.  D.  Darling  and  H.  E.  Forrest,  Philadelphia, 
T.S.A.     Eng.  Pat.  5808,  March  20,  1894. 

See  under  \l.,page  647. 


Improved  Method  and  Apparatus  for  Manufacturing 
<  'austic  Soda.  T.  Craney,  Bay  City,  U.S.A.  *Eng.  Pat. 
6426,  March  30,  1894. 
Caustic  soda  is  prepared  from  salt  brine  by  electrolysis, 
the  decomposition  in  the  cells  not  being  carried  to  its  full 
limit,  but   only  to  the  extent   of   producing  a  1   to  2  per 
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cent.  -  ilutinu  o  It,  which  in  di  i  '   i»s 


- 
ngth. 


In  the  above  drawing,  A  is  the  scries  of  electrolytic   cells, 
1!  the  receiver  tor  the  dilute  caustic  soda  solution'  from  the 

.1)  the  steam  engines, 
1 1 i t- 1 1  are  fed  with  weak   soda   solution,  t.> 
bo  run.  when  about  doubled  in  strength,  into  F,  the  eva] 
tors  or  vacuum  pans,  from  which  the  concentrated  solution 
is  discharged  into  II.  the  fusing  kettles.     <;  is  the  conuee- 
ii  ting  thi  i  m  from  the  engin  i  to 

the  evaporators ;  and  I.  is  a  return  pipe  by  which   water  of 
condensation  is  supplied  to  the  catho  lartments  of 

the  cells,     a  feed  pump.  I,  ami  a  pipe,  -l.  for  carrying  the 
surplus   of  the   evaporating    pans,   are    also    shown.     It    is 
1  th.it  til.  iv  is  derived  from  a  con- 

tinuous operation  of  all  the  p.irts  of  the  plant     No  refei 
i*  made  to  the  production  of  chlorine. — E.  S. 


TIII.-GLASS,  POTTERY,  AND 
ENAMELS. 

The  Utilisation  of  Blast- Furnace  Slat/.     A.  1).  Elbers. 
Eng."  and  Mining  J.  189-1,  392. 

See  under  X.,  page  i">43. 


PATENT. 
Improved    Methods  of  treating  the    Vitreous   Surfaces  of 
Articles   made  of  or  from  China,    Earthenware,   ■ 
or    the    like    Material.-,    for    hermetically   joining   same. 
II.  Doulton,  Lambeth,  and  .T.  SlaH-r,  Bnrslem.     Eng.  Pat. 
,7,  November  I,  I 

Tin.  vitreous  surfaces  of  the  article  to  which  metallic  con- 
nection has  to  he  made,  are  ci  ated  with  the  preparation  de- 
scribed iu  Eng.  Put.  1  -  2  i  this  Journal, 
consisting  of  one  drachm  of  bichloride  of  platinum  (which 
has  been  well  washed  to  eliminate  tin-  free  acid)  one  ounce 
ofbalsam  of  sulphur,  and  three  ounces  of  spirit  of  turpen- 
tine," and  fired  in  au  enamelled  kiln.  "Metallising"  can 
be  effected  by  the  use  of  gold  or  silver  oxide  or  platinum 
sponge,  The  coated  parts  can  then  be  joined  by  soldering 
in  the  ordinary  way.  The  process  is  found  useful  for 
joining  sheets  of  i:lass. between  which  documents,  &■-.  have 
been  placed  for  preservation,  so  that  both  sides  are  v.>ible  ; 
and  also  for  constructing  and  sealing  glass  vessels. — B.  1!. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Chemical  and  Physical  Examination  of  Portland 
i  nt.  T.  B.  Stillman.  J.  Amer.  Chem.  Soft  16  [3], 
161— ir:i.    (This  Journal,  U 

The   paper   contains    illustrations   of    various   well-known 
testiu"  machines   and   recapitulates    the    usual   canons   of 
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careful  cement-testing.  Particular  stress  is  laid  upon  the 
increase  in  tensile  strength  caused  by  the  use  of  considerable 
in  tilling  the  moulds,  as  in  German  practice.  Thus, 
cement  ganged  in  America  had  a  tensile  strength  of  700  11>. 
per  square  inch  at  30  days,  and  the  same  cement  tested  at 
Berlin  by  Bohme  gave  87  J  lb.  per  square  inch  at  28  days. 
The  author  advocates  the  use  of  mechanical  gauging  to 
eliminate  the  factor  of  personal  skill.  He  quotes  a  valuable 
opinion  of  H.  le  Chatelier,  given  iu  a  paper  presented  at 
the  last  meeting  of  the  American  Institute  of  Mining 
Engineers.  August  1S93,  which  runs  as  follows: — "The 
method  of  tension  is  at  present  most  widely  used,  but  the 
preference  for  it  is  not  well  founded.  Here,  as  in  rupture 
bv  bending,  only  the  surface  of  the  briquette  acts  in  a  really 
useful  way,  and  its  inevitable  irregularities  and  alterations 
so  greatlv  affect  the  precision  of  the  results  that  they  can 
be  in  no  case  trusted  nearer  than  about  20  per  cent.  This 
preponderant  influence  of  the  superficial  parts  was  first 
shown  by  the  fact  that  the  resistance  of  briquettes  of 
different  sizes  increases,  not  with  the  section,  but,  on  the 
contrary,  with  the  perimeter.  Finally,  M.  Durand-Claye 
has  shown  that  the  interior  of  a  briquette  may  be  removed 
without  notably  diminishing  its  resistance  to  rupture  by- 
tension,  and  has  given  a  complete  theoretical  explanation 
of  the  phenomenon  which  seemed  at  first  sight  paradoxical." 
The  author  considers  that  the  determination  of  the  value 
of  Portland  cement  requires  the  following  tests: — (1) 
chemical  analysis ;  (2)  determination  of  fineness ;  (3) 
determination  of  tensile  strength  (preferably  on  mechani- 
callv-gauged  briquettes)  ;  (4)  determination  of  crushing 
strength ;  (5)  determination  of  variation  of  volume  by  a 
test  of  the  class  of  Faija's  hot  test. — B.  B. 


recorded  in  a  series  of  reproductions  from   photographs  of 
the  test-pieces,  for  which  the  original  should  be  consulted. 

—  B.  B. 


PATENTS. 


Improvements  in    the   Manufacture   of  Cement.     G.  Gui,. 
Paris,  France.     Eng.  Pat.  7211,  April  7,  1893. 

Carbonaceous  schists,  shales,  or  slaty  substances  are  used1 
as  a  substitute  for  the  clay  generally  employed  in  the- 
manufacture  of  cement.  Such  materials  are  mixed  with 
limestone  iu  proportions  governed  by  the  usual  ratio  of  acid 
to  basic  oxides,  thoroughly  powdered  and  incorporated, 
damped,  moulded  into  briquettes,  and  burnt  in  a  ring  kiln. 
The  carbonaceous  matter  present  in  the  schist  is  advan- 
tageous in  that  it  acts  as  a  substitute  for  a  portion  of  the 
fuel  necessarv  to  burn  the  cement  to  the  requisite  degree. 
— B.  B. 

Improved  Decorative  Material  or  Surface  in  Imitation  of 
Marble.  G.  A.  Goegg  and  J.  C.  Friih,  Geneva,. 
Switzerland.  Eng.  Pat.  12,468,  June  26,  1893.  (Under 
International  Convention.) 

Dolomite  is  calcined  at  such  a  temperature  that  it  is 
rendered  eatable  of  setting  with  water.  It  is  veined  with 
pigments  in  a  mould,  the  bottom  of  which  constitutes  the 
face  of  the  finished  slab,  and  on  this  face  a  backing  of 
similar  material  not  coloured  or  decorated,  and  mixed,  if 
desired,  with  "  sand,  broken  tiles,  and  the  like,"  is  cast,  a 
composite  slab  having  a  marbled  face  being  thus  produced. 

— B.  B. 


Determination  of  the    Refractoriness  of  Fireclays.     H.  O. 

Hofman   and  C.  D.  Dernond.     Eng.   and  Min.  J.   1894, 

3G7— 369. 
Two  methods  are  available  for  determining  the  refractori- 
ness of  a  fireclay  :  (1)  by  deduction  from  the  results  of  its 
analysis  ;  (2)  by  direct  experiment  with  it  at  high  temper- 
atures. Seger  has  shown  that  whilst  the  fusing  point  of 
pure  alumina  lies  above  that  of  his  cone  No.  36,  and  that 
of  silica  is  identical  with  the  fusing  point  of  cone  Xo.  35, 
mixtures  of  the  two  oxides  are  less  refractory  than  either 
alone,  the  maximum  refractoriness  being  found  for 
All  I  .-ISiO,  and  the  minimum  for  ALO^USiO;,  a  decrease 
of  fusibility  occurring  as  the  proportion  of  silica  is  further 
increased.  For  an  ordinary  fireclay  therefore  (apart  from 
its  content  of  oxides  other  than  silica  and  alumina)  the 
refractoriness  increases  with  the  percentage  of  alumina 
The  precise  influence  of  foreign  oxides  is  disputed,  Bisehof 
holding  that  such  substances  increase  in  fluxing  effect  in 
proportion  to  their  molecular  weights,  while  Seger's  dictum 
is  that  ferric  oxide  is  especially  vigorous  in  this  respect. 
It  i-  agreed,  however,  that  should  the  sum  of  these  oxides 
exceed  6  per  cent,  of  the  ignited  clay,  such  clay  cannot  be 
considered  refractory.  Regard  must  be  paid  not  only  to 
the  chemical  composition  of  a  fireclay,  but  also  to  its 
mechanical  structure,  a  coarse-grained  clay  being  less  fusible 
than  a  fine-grained,  and  a  compact  than  a  loose  one,  ceteris 
paribus.  The  authors  have  endeavoured  to  find  a  means 
of  determining  the  refractoriness  of  clay  without  the  use 
of  extremely  high  temperatures,  and  have  adopted  a  furnace 
fed  by  gas  and  air,  both  heated  before  combustion,  and  so 
constructed  that  the  behaviour  of  the  test-pieces  could  be 
observed.  The  test-pieces  were  pyramidal,  about  J  at 
the  base  and  having  a  height  of  2|  in.,  and  were  made 
from  materials  ground  to  pass  a  100-mesh  sieve,  mixed 
with  water  or  dextrin.  These  were  well  dried,  heated 
over  a  Bunsen  burner,  and  subjected  to  the  temperature  of 
the  furnace.  In  order  to  gauge  the  refractoriness  of  the 
clay,  lime  (added  in  the  form  of  calcium  carbonate)  was 
used  as  a  flux,  being  employed  in  regulated  amount  alone 
or  in  admixture  with  silica.  Two  such  mixtures  that  proved 
useful  are  three  parts  of  silica  to  one  of  calcium  carbonate, 
and  five  of  silica  to  one  of  calcium  carbonate.  The  quantity 
of  flux  requisite  to  cause  fusion  of  the  test-cones  serves  as 
a  measure  of  the  refractoriness  of  the  clay.     The  results  are 


Improvements  in  the  Manufacture  of  Cement  from  Chance 
or  Le  Blanc  Alkali  Waste  or  the  like.  B.  K.  Kigbv, 
Ditton.  F.  A.  R.  Neill,  St.  Helen's,  and  A.  C.  Cany 
Rainhill.     Eng.  Pat.  19,705,  October  19,  1893. 

The  waste  is  run  into  tanks,  washed  by  decantation  to 
remove  soluble  salts,  and  mixed  with  sufficient  lime,  "in  the 
form  of  oxide,  carbonate,  or  hydrate,"  to  reduce  the  total 
percentage  of  objectionable  impurities  to  3  per  cent,  or 
3 J  per  cent,  of  the  whole,  reckoned  on  the  dry  material. 
The  deleterious  constituents  of  Chance  waste  are  calcium 
sulphate,  sodium  sulphate,  ferrous  sulphide,  and  free 
sulphur  ;  those  in  ammonia-soda  waste  (which  is  particularly 
specified)  are  calcium  sulphate,  calcium  chloride,  and 
sodium  chloride.  The  mixture  of  washed  waste  and  lime 
is  used  for  making  cement  in  the  customary  manner.  The 
washing  tanks  used  for  purifving  the  waste  are  patented. 

— B.  B. 


Improvements  in  Apparatus  for  Crushing  Dry  or  H*e£ 
Materials,  such  as  Cements,  Lime,  Plaster,  Alabaster.. 
Kaolin,  Quartz,  Phosphates,  Materials,  anil  the  like. 
( I.  Morel.  Dromene,  France,  and  A.  Heimpel,  Dronie,. 
France.     Eng.  Pat.  1377,  January  22,  1894. 

See  under  I.,  page  623. 


Improvements  in  and  relating  to  the  Production  of 
Asphaltiv  Composition  in  the  form  of  a  Powder  or  of  a 
Mastic.  ('.  11.  Slicer,  Baltimore,  U.S.A.  Eng.  Pat. 
2582,  February  6,  1894. 

The  merit  of  natural  asphalt  rock,  such  as  that  known  as 
Neufchatel,  depends  on  the  fine  state  of  division  of  tho 
calcium  carbonate  or  other  mineral  matter  and  the  perfec- 
tion of  the  coating  of  the  constituent  particles  with  the 
bituminous  matter.  The  bituminous  matter  itself  is  found, 
upon  extraction  from  the  mineral  matter,  to  be  semi-fluid 
and  plastic.  The  patentee  imitates  the  natural  material  by 
taking  1  part  by  weight  of  pure  asphaltum  (rendering  it 
plastic  if  necessary  by  the  addition  of  heavy  petroleum  oil 
in  the  usual  way),  adding  to  it  50  per  cent,  of  its  weight  of 
benzoline  or  gasoline,  and  mixing  the  product  with  9  parts 
by  weight  of  powdered  limestone.     The   state  of  division 
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ot'  tin'  limestone  ia  such  that  about  .'.  i  pet  cent,  of  it  will 
pass  through  a  100-mesb  sieve,  the  remainder  passing  in 
about  equal  proportions  through  a  60-,  10-, and  SO-tuesh 
sieve.  \n  alternative  plan  consists  in  grinding  the  lime- 
that  tin'  whole  will  pass  a  60-mesh  sieve.  The 
solvent  used  I'm-  the  asphalt  is  removed  bj  exposing  the 
mass  to  a  temperature  of  S00  to  250  F.,  whereby  the  solvent 
i<  recovered  .nicl  tin-  tisplinli  fused,  consolidating  the  mineral 
matter,  each  particle  of  which  is  coated  with  asphalt    The 

..in  ma]  also  he  removed  by  evaporation  by  an  air- 
blast  at  the  ordinary  temperature  and  the  asphalt  fused  in 
situ  when  the  product  is  being  laid  down  as  a  paving 
mat.  rial.     Asphalts  containing  matter  insoluble  in  1r  nzoline 

i  t,i  I,.-  used  in  greater  proportion  than  is  specified  above. 
The  process  may  be  used  for  improving  the  quality  of 
natural  asphalt  rocks  poor  in  bituminous  matter.  Another 
application  of  the  method  is  the  preparation  of  a  mastic  in 
the  following  manner.  A  natural  asphalt  rock  in  powder 
containing  a  known  amount  of  asphalt  is  treated  with  pure 
asphalt  mixed  with  benzoline,  the  solvent  driven  off  at  a 
temperature  of  200°  to  212°  F.,  and  a  mastic  thus  formed. 
The  proportions  requisite  vary  with  the  richness  of  the 
asphalt  roek  in  asphalt,  the  fineness  of  the  mineral  matter, 
and  the  quality  of  the  asphalt  added. — li.  li. 


Improvements  in  ihr  Manufacture  of  Aitificial  Stone  and 
Marble.  P.  Baumert  and  A.  Pieck,  Berlin,  Germany. 
Kng.  Pat.  1223,  February  28,  1894, 

Tiik  artificial  stone  or  marble  is  made  from  a  mixture  of 
cheap  aggregate  such  as  sand  or  powdered  slag  and  a  binding 
material,  e.g.,  magnesia  and  enough  solution  of  sulphate  of 
magnesia  of  "  12  to  20  "  to  moisten  and  set  the  mixture. 
I  he  fact-  of  the  artificial  -tone  is  made  in  a  corresponding 
manner,  save  that  the  aggregate  is  of  better  quality,  con- 
sisting of  ground  marble  or  similar  stone.  The  two  layers 
are  consolidated  by  pressure,  and  the  whole  allowed  to 
harden. — li.  1'.. 


Improvementa  in  or  Connected  with  Cements  or  Cement 
W.ok.  C.  A.  Hopes,  Liverpool,  and  J.  C.  Sellars, 
Birkenhead.     Kng.  Pat.  ."io9.i,  March  17,  1894. 

1  .'i  iMM.-v-iiALK  parts  of  barytes  (barium  sulphate  or 
carbonate),  3  of  silicate  of  soda,  and  1 ',  of  Portland  or 
K  man  cement,  are  used  to  constitute  a  cement  which  can 
be  used  for  making  joints  or  covering  surfaces  that  are 
more  or  less  exposed  to  contact  with  water.  The  mode  of 
application  may  be  varied  according  to  the  purpose  in  hand 
and  the  lime  during  which  it  is  desirable  that  the  mixture 
shall  remain  unset.  In  the  case  of  the  setting  being 
required  to  take  place  after  three  or  four  hours  tin-  ban  tea 
-•mil  .silicate  of  soda  maybe  applied  and  the  Portland  or 
lie  .man  cement  blown  or  dusted  on.  The  composition  may- 
be applied  to  metal  surfaces  and  is  said  to  preserve  them 
from  rusting.  Alum  alone  or  with  silicate  of  soda  may  also 
be  applied  to  ordinary  cement  to  increase  the  resistance  of 
the  cement  to  the  action  of  water. — 15.  B. 


X.-METALLURGY. 

Observations  on  the  Constitution  of  the  Hock  Matrix  of 
Platinum.  S.  Meunicr.  Comptes  rend.  1891,  118, 
3G8— 369. 

Tin:  author  draws  attention  to  the  agreement  of  a  not.  bj 
Inostranzeff  (Comptes  rend.  January  29,  1S94)  with  an 
earlier  publication  of  his  on,  in  regard  to  the  resemblance 
between  the  irregular  and  often  filiform  occurrence  of 
native  platinum  in  its  matrix  and  that  of  metallic  miutrals 
in  meteorites.  This  rtsimblance  he  attributes  to  identity  in 
the  condilioLS  of  formation.     The  platiniferons  rock  cannot 


bare  been  produced  entirely  by  fusion,  aa  the  magi 
silicate  rock  would  fuse  before  the  platinum  was  even 
softened;  whilst.il  lafflcientl]  heated,  the  silicates  would 
ultimately  enclose  spheroidal  grains  ol  platinum,  and  would 
exhibit  an  entirely  different  tie  inn-  from  that  of  the 
present  rock.     He  holds  that  the  metal  has  been  de| 

in   fissures  in  th iginal  peridot,    bj   the   interact 

hydrogen  and   platinum  chloride  vapour  at  a  temperatun 
,:"  bi  low  i  tsiog  point     Hi-  own  experiments  point  to  this 

conclusion,   and    further    account   foi    the   occurren f 

.  magnetite,  or  cbromite,  bj  supposing  them  to  be 
formed  through  the  action  of  water  upon  iron  and  chromium 
(similarly  deposited)  at  the  time  that  the  peridote  became 
changed  into  serpentine.  These  theories,  while  combating 
the  idea  thai  meteorites  tire  necessarily  formed  by  igneous 
fusion,  an  directbj  concerned  with  the  origin  of  the  funda- 
mental rocks  of  the  earth. — W.  G.  M. 


The  Metallurgy  of  Lead.     .1.1!  Dannay.     Mining  Journal, 
64,  423—425  and  452—453. 

(A  paper  read  before  the  Institute  of  Mining  and 

Metallurgy.  I 

I.  Reactions  of  Lead  and  Sulphur. — The  author  decides 
against  the  existence  of  subBulphides  of  lend,  showing  that 
thev  are  mixtures  of  1'band  I'l.s,  which  can  be  fractionated 

by  successive  fusion  and  partial  solidification. 

I I.  Specific  Gravity  of  Lead  Sulphidi  ■ — This  was  found 
to  be  7-766  for  both  the  native  and  artificial  varieties. 
It  was  found  necessary  to  make  the  determinations  in 
benzene,  as  water  oxidises  finely-ground  galena  even  in  the 
cold. 

The  specific  gravities  of  fused  mixtures  of  PbS  and  Pb, 
in  proportions  equivalent  to  Pb4S,,  Pb  s  .  l'K.s,  Pb  s,  and 
Pb4S,  gave  numbers  very  close  to  the  means  of  the 
specific  gravities  of  the  constituents. 

III.  The  method  of  analysis  was  to  add  in  small  quanti- 
ties at  a  time,  the  galena,  finely  powdered,  to  a  mixture  of 
nitric  acid  and  potassium  chlorate  at  .In  (  .  After 
evaporating  to  dryness,  pure  sodium  carbonate  and  a  little 
water  were  added,  and  the  mixture  was  boiled  for  a  few 
minutes.  After  coolinsr,  pure  sodium  bicarbonate  was 
added  and  the  whole  allowed  to  digest  for  a  quarter  of  an 
hour.  Jt  is  claimed  that  by  this  treatment  all  the  lead 
remains  in  the  insoluble  part,  whilst  the  sulphur  as  sodium 
sulphate  is  left  in  solution. 

IV.  This  division  of  the  paper  contains  a  series  of  inves- 
tigations to  test  the  truth  of  the  reactions  commonly  said  to 
underlie  the  theory  of  lead  smelting. 

(a.)  The  reaction  represented  by — 

PbS  +  1'bSt),  =  Pb    ,  2SO, 

is  first  investigated.  The  experimental  method  ultimately- 
adopted  was,  to  add  cautiously  one  substance  in  the  solid 
state  to  the  other,  fused  in  an  atmosphere  of  nitrogen,  and 
to  correct  and  investigate  the  solid  and  gaseous  products. 

It  was  found  that  the  equation  given  did  not  represent 
the  whole  of  the  reaction,  as  lead  sulphide  appears  to  form 
a  volatile  series  of  compounds  w  ith  S(  >.,  ( "'( l  .  (  i  I,  and  H..O. 
These  products  are  colourless  gases  at  and  above  the 
temperutuie  at  which  hard  glass  tubing  softens,  but  are 
decomposed  on  cooling  into  PbS,  and  the  gas  combined 
with  it.     The  S0»  compound  appears  to  be  l'l>S  SO:. 

Lead  sulphide  by  itself  was  shown  to  be  perfectly  non- 
volatile at  a  white  heat  in  an  atmosphere  of  nitrogen. 

Liquid  S:),  under  pressure  does  not  form  the  compound 
with  PbS,  but  the  reaction  which  appears  to  take  place, is  : — 
4PbS  +  SO.,  =  2PbS.Pl  0 

The  reaction  between  PbS  and  PhSt),  varies  according 
to  the  temperature  and  the  proportions  used.  The  extremes 
of  the  reaction  appear  to  be — 

(li  l2PbS  *-  PbSO<  -    ZPbS.SO,      .'Pb  +  9PbS 

(9     3PbS  -   121':  Si  i,  =  21      -    -  4PbO  +  9PbS0,  + 
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\Vhen  the  boat  is  pushed  high  enough,  the  silica  of  the  por- 
in  crucible  used  begins  to  react,  and  the  results  are  very 

complicate'!. 

(6.)  The  author  next  examines  the  reactions  between 
irge  and  galena,  and  rimls  that  the  equation  usually 
a,  viz.: — PbS  -  3Pb( '  =  Pbs  -  S02  does  not  represent 

the   reaction.     The  mutoal  actiou  of  these  substances  also 

varies  with  the  quantities  and  temperatures   used.     In  this 

case  the  extreme  reactions  are — 

(15)  12PW  '  -   1-T.  S  =  (PbS04  +  6Pb()  +  4PbS)  + 
(6PbS   I-7F       r  S02. 

Tae  uiatte  on  cooling  separates  into  two  layers,  the  upper 
one  being  the  (PbSO<  +  CPbO  +  4PbS)  and  the  lower 
(6P0S  -  Pbr).     The  other  extreme  of  the  action  is — 

(20)24P1  ~         iPbSO         12Pb  +  9PbS  + 

12  PbS.  PbO. 

The  smelters  grey  or  black  slags  consist  of  the  mixture  on 
the  right-hand  side  of  equation  i  20)  without  the  lead. 

The  compound   1  -rapidly  oxidised  by  air  to  a 

mixture  of  PbO  and  PbS04,  S<  U  being  given  off. 

(c.)  The  action  of  carbon  on  sulphate  and  silicate  is 
examined.  The  silicate  is  not  reduced  by  carbon  at  any 
temperature,  but  the  sulphate  reacts  thus — 

(24)24PbSOj  +  28C  =  20Pb  +  3PbS.S03  +  17SG2  + 
2SCO,  +  PbS. 

(if.)  The  action  of  beat  on  lead  sulphite  is  shown  to  vary 
with  temperature,  and  may  be  caused  to  produce  either 
volatile  PbS.S02  oi  a  mixture  of  PbS. PbO  and  PbS04. 

V.  The  operations  of  smelting  lead   ores  are  shown  by 
.<ults  of  these  investigations  to  be  the  alternate  forma- 

t  ion  of  mixtures  of  lead  aud  lead  sulphide  followed  by  the 
liquation  of  the  more  fusible  lead.  The  explanation  is  found 
for  the  practice  of  adding  lime  at  a  certain  stage,  viz.,  to 
effect  the  decomposition  of  the  silicate  of  lead  ;  and  the 
existence  of  the  volatile  lead  compounds  with  S02,  &c.  is 
shown  to  account  for  the  formation  of  the  obnoxious  lead 
fume. 

VI.  A  new  method  of  smelting  lead  ores  is  proposed,  by 
blowing  air  through  melted  galena  in  a  basic-lined  converttr. 
The  volatile  compound  PbS.  St).,  will  be  formed,  andean 
be  condensed  in  the  form  of  either  PbS04  or  PbS,  and 
mixed  with  a  subsequent  charge.  It  is  claimed  that  the 
process  is  capable  of  great  variation  according  to  the 
product  required. — J.  M. 


The  three  "  points  of  transformation  "  noted  by  Tchernoff 
as  a,,  a;.  and  a :i.  respectively,  were  found  at  the  following 
temperatures  :  — 


Alloys  of  Inn  and  Nickel.     F.  Osmond.     Comptes  rend. 
113,  532  -531. 

The  author  has  examined  a  series  cf  nickel-iron  alloys 
(prepared  by  E.  A.  Hadtield)  of  the  following  composi- 
tions :  — 


Mark. 

Carbon. 

Silicon. 

Mam*anese. 

Nickel. 

i 

019 

0"31 

0-79 

027 

C 

0- 13 

0-23 

IC72 

0-9t 

E 

ll-KI 

O'ZO 

oi;; 

S-82 

■ 

0-17 

0-23 

0(3 

J-C5 

T 

0"2I 

15-48 

K 

0*19 

0-27 

L 

ii-ic, 

030 

21-51 

M 

0-H 

- 

0-86 

S 

0"  1 1 

0-31 

:-'  - 

19  <  :. 



"l                                     «2                                     "j 

Steel   containing    0'16 

per  cent,  ot   > 
but  no  nickel. 
A 

C 

060°  C.         7O0°— 750°  C.          S20°  C. 

(510             095—715             765—775 
i;l.j— (!25            685—695                     755 

E 

550-,'  5                        635- 

G 
J 

K 

506— 513 
120°— 130° 
65  —85 

With    L    the    transformation    was    not    complete    at    the 

ordinary  temperature.     No  point  of  any  kind  was  noticeable 

with  M  :  with    X   a  feebly   marked  point  was  observed  at 

.  apparently  due  to  the  nickel,  and  not  to  the 

iron. 

As  regards  magnetic  qualities,  all  the  alloys  from  A  to  L 
were  strongly  magnetic,  the  property  being  somewhat  less 
marked  with  the  alloys  H  to  L.  M  was  almost  non-magnetic, 
especially  at  '"  :  whilst  X  showed  a  slight  degree  of 
magnetism,  probably  because  the  nickel  was  in  excess. 
.1,  K,  and  L  were  markedly  magnetipolar  ;  L  became  non- 
magnetic on  heating,  so  long  as  it  did  not  cool  below  50  ; 
between  50°  and  0?  it  became  magnetic,  but  lost  the  property 
on  again  heating  to  redness. 

The  hardness  of  samples  J,  K,  and  L  was  greatly 
increased  (as  tested  by  a  file)  during  cooling,  as  the  mole- 
cular rearrangement  progressed.  The  magnetic  polarity 
and  degree  of  hardness  appeared  to  change  simultaneously, 
both  being  due  to  incomplete  transformation. — C.  R.  A.  W. 


Nickel  :     its     History,    I'ses.   and     Distribution. 
A.  G.  Charleton.     J.  Soc.  Arts.  42,  496— 51 1 . 

Tiir:  author  describes  the  history  of  nickel  from  the  earlie-t 
period,  and  in  doing  so  points  out  that  the  Bactriau  King 
Euthydemos,  250  B.C.,  employed  coins  containing  2i" 
23  per  cent,  of  nickel  and  7  7  to  78  per  cent,  of  copper, 
which  closely  approximates  to  the  proportion  25  to  7-~>. 
which  experience  has  taught  is  the  most  desirable  admixture 
of  these  metals  for  coinage.  In  these  old  coins  no  arsenic 
is  shown  by  analysis,  which  debars  arsenical  ores  as  being 
the  source  of  nickel,  and  points  to  the  use  of  sulphides, 
since  the  silicates  could  scarcely  have  been  treated  at  that 
time. 

The  commercial  use  of  nickel  received  its  chief  impetus 
only  as  recently  is  1888,  when  the  Canadian  Copper 
Company  erected  their  first  furnace,  the  advantages  of  the 
nickel-steel  alloy  being  at  about  that  time  investigated  in 
this  country  by  Kiley.  The  results  of  the  latter  are  to  be 
found  in  the  Journal  of  the  Iron  and  Steel  Institute  of  May 
1889    this  Journal,  1889,  547  and  896). 

I  Ine  by  one  the  objections  raised  against  nickel-steel 
have  now  been  removed,  the  effect  of  cold  weather  on  the 
plates  having  been  proved  to  be  of  no  consequence.  The 
toughness  of  nickel-steel  renders  it  particularly  useful  for 
armour-plates,  and  is  illustrated  by  the  fact  that  blocks  cut 
from  some  plates  at  Bethlehem,  many  of  them  weighing 
several  tons,  cannot  by  any  method  yet  devised  be  profitably 
broken  up  into  sizes  suitable  lor  returning  to  the  furnace. 
Surface  hardened  plates  with  the  extremely  hard  exterior, 
and  the  tough  untreated  steel  behind,  shatter  forged  steel 
Holzer  projectiles,  made  of  highly  carbonised  steel  contain- 
ing 08  to  0-94  of  carbon  and  0-94  to  2  per  cent,  of 
chromium,  which  have  hitherto  proved  irresistible.  Xickel 
steel  is  practically  incorrodible  and  cau  be  advantageously 
made  in  the  basic  open  hearth  furnace. 

Whilst  a  thousand  tons  of  nickel  flooded  the  market  in  the 
early  part  of  the  century,  over  ten  million  pounds,  that  is  about 
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6ve  limes  the  quantity,  was  produced  in  1891,  the  i 

bahly  having  been  used  in  nickel  I    ere  is  considerable 

hesitation  in  adopting  anew  material  ir  Buch  eases  asfoi 

er   plates,   bridge   building,  and    marii 

where  the  metal   is  subjected  to  extremes  of  temperature, 

but  oxtensive  experiments  arc  being  carried  out,  and  last 

iled  i..  place  sect  I  propellor 

shafting  in  two  of  the  United  States  warships,     Using  this 

steel  will  warrant  boring  out  the  shaft,  materially 

the   weight,  whilst  preserving  its  and, 

ih   i    red  shafting  can  In-  hollow   forged  when 

hole  is  large  enough  to  admit  a  mandril.     It  niokel- 

i   in'  applied  to  the  construction  of  boilers,  it  will 

ile  their  thiokness  to  he  reduced  one-third.     The  results 

comparative   trials    are  given    in    the-  Now   York 

Mining  Journal   of   February    25,    1893,  from   which  the 

^deductions  are  drawn:     (1.)    Nickel  steel  has  an 

mil  of  ncarh  :tl  per  ceut.  more  than  ordjn 

i  of  nickel  stool  is  greater  ly 
so  percent.     (3.)  The  ductility  of  steel  is  not  reduced  bj 
the  presence  of  nickel. 
Another  important  channel  of  consumption  is  the  manu- 
.'.  nickel-copper  alloy  (Ni  -Jo  pi  t  cent.,  Cu  so  per 
ig  bullets  to  be  used  with  -  i ifles. 

This  alloy   lias  a  higher  degree  of  ti 

combined  with  a  bighi  nion. 

The  author  then  deals  with  the  geological  distribution  of 
nickel  oros.  In  describing  the  Canadian  deposits  he  points 
out  that,  according  to  Browne,  the  ore  frequently  loses  tin 
character  of  a  copper  ore  which  it  possesses  at  the  surface. 
becoming  more  and  more  nickelifcrous  and  loss  cupriferous 
as  the   depth  increases.     Che  ol    this,  however, 

would  hardly  appear  to  ho  sufficient!}  extended  to  justify 
founding  any  general  conclusions  of  similar  enrichments  in 
other  cases.  The  following  analyses  <>(  the  average  output 
in  the  respective  mines  show  the  ratio-  between  the  nickel 
and  copper  couteuts  of  the  ore  : — 




i:  ans. 

Stobie. 



Ni 

l'B 
3'7t 

I'M 
2-36 

The  higher  the  nickel  contents  c-i  the  pyrrhotite  in  these 
the  lower  is  the  ratio  of  copper  to  nickel.  Tl 
scarcely  chance,  but  results  probably  front  the  relation 
existing  between  the  small  contents  of  copper  and  iron  held 
in  the  silicates  of  the  respective  eruptive  magmas.  In 
speaking  of  Garnierite  he  points  out  that  the  deeper  brown 
it  is  the  richer  the  ore  is  reported  to  be.  This  also  points 
to  the  fact  that  the  association  with  iron  appears  to  favour- 
ably affect  tiie  nickel  eonti  nts  of  the  ore. 

Finally    the    author    deals    with    the     genesis    of   nickel 
deposits  and  concludes   that    it   may  in  most  instance 
traced  to  the  ultn      -  !.s  and  their  derivatives,  serpen- 

tines, and  magnesian  silicates.  It  is  believed  that  the 
nickeliferotts  rocks  came  from  greater  depths  within  the 
earth  than  circulating  water  is  likely  to  hive  penetrated; 
much  d.cper  probably  than  any  vein  fissure  could  have 
extended  to.  The  eruption  of  these  rocks  may  probably 
have  brought  them  within  reach  of  surface  agencies,  and 
the  subsequent  leaching  by  mineral  waters  may  account  for 
the  principal  deposits  at  the  disposal  of  the  miner  existing 
in  their  present  form  and  condition. — A.  W. 


The  Results  of  Heat  Treatment  on  Manganese  Steel,  and 
their  Bearing  upon  Carbon  Steel.  1!.  A.  11  ad  field. 
Iron  and  Steel  Institute,  Spring  Meeting,  1894. 

Thk  author  disputes  the  validity  of  the  /3-iron  theory  in 
explaining  the  points  ot  recalescence  and  the  disappearance 
cf  magnetism  in  iron  and  steel.  He  believes  that  it  will  be 
eventually  found  that  the-  disappearance  of  magnetism  ia 
manganese  steel  is  considerably  due  to  a  particular  kind  of 
carbide  of  manganese,  or  carbides  of  manganese  and  iron,  the 
properties  of  which  vary  according  to  the  thermal  treatment. 


lOW  that  thif 
extci  '  com  cl       I  he  8-oi 
hardh   p  issible,  foi    il 

sing  praei 

he  m  e  or a 

autb  that  the  explanation  n 

whether  in  respect    t"    iiiangaiic- 

<-,  ill    probably  be   found    h\   i 

the  various  carbides  of  iron  aud  mat 

if  rapidly  cooled,  and  mang; 
in  water  ir  normally,  show   no  recall 
points,   which    the    author  believes    i-    strong    pn 
forma  .  probably  m  a  much  mon 

re  than  hitherto  imagined. 

Wingham,  that  the   permanent    magm 

wide  t  of  ■>  iron  ■■•■  is  not  i 

with  the  non-magnetisability  of  maogam 
kin   /3-iron,   has  ni 

explained,     II 

■ 

whilst  hard  inangalie- 

latter  can  now  b 

If  the  presence  or  absence  of  these  propertii  - 

to  he  independent  of  the  physical  property  known    - 

ness,  it  can  hardly  be  possible  to  claim  that 

is   prool  of  the  ■  a  non-magi    I  iron. 

,■)'.  it'  S-iron  can  be  mad 

will,  and  of  practically  the  same  hardm    • 

it  will  be  inconsistent  to  say  that  the  non-m  . 

iron  heated  above  74o    C.  is  due  to  tl: 

of /3- or  hard  iron  retained  in  that  form  even  wh 

down.      Roberts-Austen   recently    stated  I 

failed  to  distinguish  between  the  hardm 

atoms  and  the  hardness  or  softness  of  the   mass.     NI 

when   speaking  of  /3-iron,    say-,   "  We  are   faced    with    the 

following    exceedingly  difficult   pro]  3-irou   i- 

soft  as  glass  and  brittle,  a-;i  I  tough.      This  b 

carbon   is    no    directly   hardening   constituent.'' 

author  believes  that  advance  must  now  come  from  the  fuller 

study   of   micro-structure    and    analytical    method-. 
-    with    i  isiuonil    that    carbon    at    high     ten 

possesses'-  a  particular  chemioal  activity  ":  m 

producing  (3-iron.  but  in  forming  carbide-,  whose  piO]  i 
as  yet  are  imperfectly  unders 

The  author  then  describes  his  ownexpei 
of  non-magnetic   man 

ordinary     manner    and     afterward-     magnet  - 
retained  a  considerable  coercive  force.     _\ 
several  months  this  coerch  ■  .     ■ 

have  been  only    feeble.     The   effect   of  forging  and    water- 
quenching  on  this  magnetic  material  was  to  ren  ler  it  e<;.. 

ignetic  as  in  its  original  state.  A  bar  of  man- 
ganese stci  1  M.i-  ci  mented  and  became  magi  .  the 
bar  was  heated,  forged,  and  water-quenched  and  became 
non-magnetic,  the  other  half  being 

dition.    tints    producing    a    combination    of  gnel        and 

non-magnetic  qualities  on  the  same  bar.     The  author  think- 
that  the  change  is  a  question  of  continuous  heal 
bably    changing   or    decomposing    the   particular 
carbon  or  carbide)  rather  than  an  increase  or  decrease  of 

ion,  such  as  is  produced  by  cementation  or  anni 
To  test  this,  a  sample  was  placed  for  '.'0  hoars  in  an  ani 
ing  furnace,  and  was  then  found   susceptible  t  >  magnetic 
influence.       Apparently      the     heal 

continuous  through  a  considerable  time  and  nied 

by   very  slow- cooling.      This   is  hat 

merely  heating  manganese  steel  to  a  very  high  temperature 
for  a  brief  period   two  or  three  times   will   i  its 

non-magnetic  character. 

The    author    then     tried    the    effect    of    decarbonising 
mane. ine-e  steel.     The  term  is  often   a  misnomer,  since  £ 
called  decarbonisation   of    cast  iron  to    pro 
gs  does  not   reduce  the  amount  of  carl 
of  state  of  metal  being  due  to  a  change  of  the  carbon.    Mang 
nese  seems  to  retard  this   change,  and  it  would   seem   that 
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carbide  of  manganese  under  these  conditions  is  not  readily  de- 
composed or  dissociated.  A  thin  bar  of  raauganese  steel  was 
sed  from  1  '08  to  0-06  per  cent,  of  carbon,  and  was 
then  found  to  possess  considerable  magnetic  susceptibilities. 
Unlike  the  cemented  samples,  however,  when  heated,  forged, 
and  water-quenched,  the  decarbonised  metal  in  no  case 
again  became  non-magnetic.  The  magnetism  was  per- 
it.  although  apparently  no  change  iu  the  chemical 
composition  had  occurred,  except  is  regards  carbon.  The 
suggestion  thus  present-  itself  that  the  magnetic  qualities 
of  manganese  steel  are  considerably  influenced  by  carbide 
of  manganese.  This  is  supported  by  the  fact  that  the 
susceptibility  of  "  Low  "  manganese  steel  is  twice  or  three 
times  that  of  Spiegel,  although  the  amount  of  manganese  is 
practically  the  same  in  both  cases.  The  conditions  in  which 
carbon  exists  in  steel  are  becomini  of  more  and  more 
technical  importance,  and  methods  of  analysis  have  yet  to 
be  devised  to  properly  estimate  them.  A  sample  of  east 
iron  containing  3-07  per  cent,  of  graphite  was,  after 
quenching,  found  to  contain  only  1  ■  74  per  cent,  of  graphite 
and  0-83  per  cent,  of  combined  carbon,  the  remainder,  0-62 
per  cent,  being  unaccounted  for,  and  consequently  present 
in  some  other  form  not  easily  detected  by  ordinary 
analytical  methods.  Xo  carbon  could  be  lost  by  merely 
heating,  since  a  fortnight's  previous  annealing  of  the  same 
sample  still  left  the  total  carbon  at  3  07  per  cent.  The 
removal  of  carbon  therefore  is  not  necessary  to  produce  a 
soft  and  tough  casting;  all  that  is  required  is  the  trans- 
ference from  the  hardening  to  temper  or  graphitic  temper 
carbon.  Taking  these  changes  of  malleable  cast  iron  and 
manganese  steel  into  consideration,  "  does  it  not  seem 
unnecessary,  in  order  to  explain  the  hardness  produced  in 
steel  by  water-quenching,  to  call  into  play  a  hypothetical 
explanation  that  iron  is  changed  from  the  o,  or  soft  state, 
which  all  admit,  into  the  supposititious,  or  /3  hard  form." 

A  bibliography  of  the  literature  on  the  question  is 
appended. — A.  W. 

The  Physical  Influence  of  Elements  on  Iron.     J.  O.  Arnold. 

Iron  and  Steel  Institute,  Spring  Meeting,  1894. 
The  object  of  this  research  was  to  gain,  if  possible,  decisive 
answers  to  the  two  questions:  (1)  Is  the  influence  of 
elements  on  iron  governed  by  the  periodic  law  as  enunciated 
by  Roberts-Austen  ?  (2)  Is  there  an  intensely  hard  allo- 
tropic modification  of  the  metal  iron  as  stated  by  Osmond  ? 
The  author  attacks  strongly  the  /3-iron  theory,  and  gives 
results  of  a  large  number  of  experiments,  from  which  he 
argues  that  it  cannot  be  accepted.  The  theory  is  attacked  by 
the  preparation  of  a  series  of  alloys  of  practically  pure  iron 
with  appreciable  quantities  (1  to  2  per  cent.)  of  the  various 
elements,  the  preparation  of  which  was  beset  with  numerous 
difficulties.  A  consideration  of  the  results  shows  that  the 
alloys,  without  exception,  are  harder  than  pure  iron.  Copper, 
the  atomic  volume  of  which  is  practically  identical  with 
that  of  iron,  and  which,  according  to  the  periodic  law,  should 
have  little  or  no  effect,  was  found  to  considerably  harden 
the  iron,  much  more  so  even  than  nickel,  which  is  alleged 
to  rank  next  to  carbon  in  hardening  power.  Phosphorus 
also,  which  shot-Id  theoretically  have  a  softening  influence, 
aUo  appears  to  have  a  hardening  effect.  There  is  likewise 
a  great  difference  in  the  effects  upon  iron  of  the  two  closely 
related  elements,  arsenic  and  phosphorus.  Three  hardened 
bars,  supposed  to  contain  elements  more  or  less  powerful  in 
their  jS-iron-producing  properties,  all  bent  double  without 
any  sign  of  fracture.  Further,  when  the  three  elements 
supposed  to  be  most  efficient  in  producing  a-  or  soft  iron 
were  tried,  the  bars  began  to  break.  The  author  allows  to 
j3-iron  theorists  that  the  sulphur  alloy  is  the  softest  of  the 
series,  but  he  combats  nearly  every  other  conclusion.  "  The 
inconsiderable  nature  of  the  abrasion  hardness  produced  in 
the  whole  of  the  other  all  >ys  may  be  exemplified  by  the 
fact  that  after  the  most  dm-tic  hardening  they  all  filed  with 
ease,  and  could  be  turned  and  drilled  without  difficulty 
(except  perhaps  the  phosphorus  alloy)  with  ordinary  shop 
tools." 

The  author  speaks  of  the  three  points  of  arrestation 
during  the  heating  and  cooling  of  irons  by  the  terms  Ar  1, 
which  is  the  lowest  temperature  650  I  I,  A r 2,  the  inter- 
mediate   temperature    (750°    C.)j    and     Ar  3    the    highest 


(Soil"  C).  Ar  2  was  originally  regarded  by  Osmond  as 
probably  the  retarded  termination  of  the  point  Ar  3.  The 
author  believes  that  Ar3  marks  the  formation  of  a  sub- 
carbide  of  iron,  whilst  the  point  Ar  1  is  due  to  the  combina- 
tion of  the  elements  to  form  the  normal  carbide,  Fe3C.  He 
finds  that  the  absorption  of  Ar  3  into  Ar  1  is  coincident  with 
the  practical  disappearance  of  the  sub-carbide.  He  admits 
that  the  hypothesis  in  respect  to  Ar  3  is  negatived  by  the 
alleged  fact  that  electrolytic  iron  also  developes  this  point  in 
its  most  marked  degree,  but  he  maintains  that  the  evidence 
in  support  of  the  latter  fact  is  very  feeble.  He  cannot  state 
absolutely  that  chemically  pure  iron  only  shows  the  point 
Ar  ■>.  because  such  a  metal  has  yet  to  be  prepared,  but  there 
is  evidence  of  considerable  weight  against  the  appearance 
of  Ar3. 

A  general  review  of  the  recaleseence  results  in  reference 
to  irons  containing  about  0*1  per  cent,  of  carbon  and  1"5 
percent,  of  the  alloying  element  shows. — (1)  the  position 
of  Ar  1  on  heating  is  distinctly  raised  by  the  presence  of 
silicon,  chromium,  arsenic,  phosphorus,  sulphur,  aluminium, 
tungsten,  and  manganese,  and  less  decisively  by  nickel.  On 
cooling,  the  point  is  lowered  by  tungsten,  manganese,  and 
nickel,  and  raised  by  silicon,  arsenic,  phosphorus,  chromium, 
and  slightly  by  aluminium  and  sulphur ;  (21  Ar  2  is  the  only 
truly  reversible  point,  and  is  singularly  constant  in  its 
position  ;  (3)  Ar  3  is  entirely  eliminated  by  silicon,  alumi- 
nium, phosphorus,  and  arsenic.  Tungsten  much  diminishes 
its  intensity,  but  does  not  greatly  affect  its  position.  Man- 
ganese, chromium,  nickel,  and  copper  lower  it  to  or  below 
Ar  2,  whilst  the  action  of  sulphur  is  dubious. 

Finally,  the  two  original  items  of  inquiry  are  replied  to 
as  follows:  —  (1)  " The  experimental  evidence  has  proved 
beyond  doubt  that  the  ultimate  physical  influence  of  elements 
on  iron  is  not  in  any  way  governed  by  the  periodic  law." 
(2)  "  That  no  element  except  carbon  has  {per  se)  the 
power  of  conferring  upon  quenched  iron  the  property  of 
abrasion  hardness  to  any  extent  worthy  of  consideration." 

A  written  contribution  to  the  discussion  by  Osmond 
defends  the  position  of  the  latter.  He  says  that  point  Ar2 
marks  the  appearance  of  magnetism  and  is  due  to  an 
allotropic  change  in  the  iron  itself.  All  that  is  changed 
since  1890  is  that  points  Ar  2  and  Ar  3  are  seen  to  be 
definitely  separated,  and  that  instead  of  a  single  allotropic 
modification  of  iron,  there  are  at  least  two;  in  other  words 
iron  is  in  the  a  state  below  Ar  2,  is  in  the  3  state  between 
Ar  2  and  Ar  3,  and  in  the  7  state  above  Ar  3.  He  maintains 
that  Arnold,  while  combating  the  atomic  volume  theory, 
supports  it  by  his  own  experiments,  and  says  that  it  is 
proved  (1)  That  hydrogen,  carbon,  manganese,  nickel,  and 
copper  lower  Ar  3  ;  (2)  That  carbon,  manganese,  and 
nickel  lower  the  double  point  Ar  3,  2,  wLen  they  are  present 
in  sufficient  quantity  ;  and  (3)  That  tungsten,  aluminium, 
silica,  arsenic,  and  phosphorus  tend,  as  the  quantity  in 
which  they  are  present  increases,  to  obliterate  Ar  3,  without 
modifying  its  position.  All  these  facts  are  in  accordance 
with  the  law  of  atomic  volume,  and  some  of  them  are  even 
borrowed  from  Arnold's  results.  The  law  of  Roberts- 
Austen  is  a  limited  one.  "  It  assumes  that  the  foreign  body 
preserves  in  solution  its  natural  and  individual  state,  and 
does  not  form  chemical  compounds  with  the  solvent.  The 
starting  point  at  which  these  compounds  cease  to  intervene 
is  very  variable.  In  alloying  iron  with  such  high  propor- 
tions of  these  bodies  as  1-50  per  cent.  Mr.  Arnold  often 
exceeds  these  limits,  as  is  abundantly  proved  by  his  own 
investigations  on  the  structure  of  his  alloys,  especially  in 
the  case  of  phosphorus,  of  arsenic,  and  of  sulphur.  He 
therefore  seeks  under  these  conditions  a  verification  where 
one  was  impossible." — A.  W. 


The  Walrand-Legenisel  Process  as  applied  to  Steel 
Castings.  G.  J.  Snelus.  Iron  and  Steel  Institute, 
Spring  Meeting,  1894. 

The  process  has  for  its  object  the  production  of  steel 
caMiiiLrs  suited  to  a  general  foundry,  and  consists  in  adding 
at  the  end  of  the  ordinary  blow  a  definite  quantity  of  melted 
ferro-silicon,  then  making  the  after-blow,  turning  down 
when  the  extra  silicon  is  burnt  out  and  adding  the  final 
ferro-manganese,  alum:nium,  &c,  as   circumstances  require. 
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'!'li.-  object  "i  adding  the  ferro-eUieon  is  to  inorease  the 
temperature,  rind  thai  to  keep  the  metal  fluid,  by  the 
oxidation  of  the  silicon  daring  tin-  after-blow.  The  use  of 
more  siliceous  pigs  to  commence  with,  and  also  the  addition 
»f  rerro-silicon  to  the  metal  daring  the  ordinary  blowing 
hare  both  been  tried  for  increasing  the  temperature,  but 
neither  have  proved  satisfactory,  because,  in  the  tir>t  place 
the  heal  produced  by  the  burning  of  the  silicon  is  largely 
.  ,1  out  o(  the  converter,  and  in  the  second,  an  excess  ol 
silicon  used  in  these  ways  is  difficult  to  be  got  ri.l  of  before 
all  ili-  oarbon  is  burnt.  The  oae  of  spiegeleisen,  with  an 
■  blow  .'I  two  minutes  to  burn  out  the  manganese,  and 
thus  increase  the  temperature,  was  tried  by  the  author  ten 
:,n.l  ilu-  metal  »as  certainly  Found  to  be  more 
fluid  and  freer  from  gas  cavities,  but  the  difference  was 
not  to  i.-r«-ut  as  to  warrant  continuing  the  process.  The 
ullages  of  silicon  over  manganese  for  this  purpose  are, 
thai  it  generates  more  heat  unit  for  unit,  and  the  flame 
indication  when  to  terminate  the  after-blow  is  better 
marked. 

The  advantages  of  adding  the  ferro-silicon  for  the  after- 
Mow  are  i  il)  Ordinary  Bessemer  pig-iron  with  two  or 
three  per  cent,  of  silicon  can  be  us.. I,  tlms  ensuring  a  steel 
comparatively  free  from  silicon:  (2)  The  combustion  of 
the  added  silicon  produces  such  a  large  amount  of  beat  at 
tin-  right  time,  and  so  rapidly,  that  the  metal  becomes  very 
fluid  ;  (8)  As  the  silicon  burns  to  a  solid  it  leaves  the  metai 
comparatively  free  from  pas,  and  the  steel  is  sound  and  free 
from  gas  cavities  ;  (4)  In  consequence  of  I  he  metal  being 
so  fluid  and  already  free  from  oxide  of  iron,  the  ferro- 
manganese,  or  other  substances  added,  such  as  aluminium, 
are  mere  effective  and  remain  in  the  final  steel  ;  and  (5) 
thai  in  consequence  of  the  great  fluidity  of  the  metal  much 
more  time  and  facility  is  given  for  casting  operations. 

The  author  gives  the  results  of  analyses  and  mechanical 
tests  of  metal  produced  by  this  process  and  shows  the 
COSt.  He  also  works  out  by  heat  units  the  result  that  the 
temperature  of  the  hath  is  increased  by  about  240"  C.  in 
two  minutes  by  the  burning  of  the  silicon  alone  in  the 
after-blow. — A.  W. 


The  Capacity  and  Form  of  Blast  Furnaces.     YV.  Ilawdon. 

Iron  and  Steel  Institute,  Spring  Meeting,  1894. 
A i  tBB  dealing  with  the  functions  of  the  various  parts  of  the 
blast  furnace,  the  author  proceeds  to  point  out  the  advan- 
tage of  an  upper  bosh,  which  can  sustain  the  weight  of  a 
large  portion  of  the  materials  above  it.  thus  leaving  that 
immediately  below,  more  loose  and  open,  by  which  means 
the  escape  of  the  gases  is  rendered  more  easy  and  the  work- 
ing of  the  furnace  freer.  It  is  said  that  such  a  furnace  bas 
the  benefit  of  the  free  working  of  a  low  furnace,  combined 
with  the  efficiency  of  a  high  one.  The  author  then  proceeds 
to  give  figures  obtained  by  him  with  a  furnace  constructed 
on  these  lines,  by  which  it  is  shown  that  the  output  is  in- 
creased, the  fuel  consumed  materially  decreased,  although 
the  weight  of  ironstone  is  slightly  increased,  and  the  grade 
of  iron  produced  is  much  higher,  showing  the  very  regular 
working  obtained.  The  improvement  is  not  claimed  as 
entirely  due  to  the  upper  bosh,  but  to  the  combined  effect 
of  a  somewhat  large  well,  the  low  bosh,  and  the  narrowing 
of  the  part  above  the  bosh. — A.  W. 


The   Utilisation  of  Blast   Furnace   Slag.     A.    D.  Elbers. 
Kng.  and  Mining  J.  1894,  392—393. 

The  author  traverses  the  dictum  that  blast  furnace  slag  is 
-  for  manorial  purposes,  on  the  ground  that  only  the 
aci.i  slag-  are  nnattacked  bv  weathering,  aud  that  slags 
which  are  fairly  basic  decompose  readily  in  the  soil  yield- 
ing silica  and  lime  as  plant  food,  and — it  is  said — serving 
to  fix  ammonia  and  nitric  acid  reaching  the  soil  by  means 
of  rain.  Another  use  for  -lag.  which  is  of  permanent 
importance,  is  the  manufacture  of  slag  wool  for  which  a 
growing  demand  exists.  The  presence  of  sulphur  in  blast 
furnace  slag  is  a  hindrance  to  this  and  other  application-. 
e.g.,  the  preparation  of  slag  cement,  and   the  elimination  of 


the  sulphur  i-  therefore  a  p.. mi  to  he  aimed  at.     I  be 

ing  of  blast  furnace  slag  bj  converting  u  into  slag  wool  and 

thus  removing  a  g l  deal  of  ferruginous  matter,  has  been 

attempted  for  the  productii f  >  »  ramie  am  material,  but 

the  process  is    at   present  in  the  experimental  stage     The 

WBil of  refined  pond    approximately  with 

the  formula  13Ca(Mg)OAl,0,7  BiO       Its  melting  point  is 

*  as  high  as  that  of  orthod  i  lowered  by  the 

additii f  quartz.     The    comparatively    low   content    of 

alumina  of  refini  u    es  il eramic  mixtures   made 

by  its  aid  to  be  more  nearly  transparent  than  those  ol  the 
usual  constituents,  In  consequence  of  their  properties  the 
value  of  refined  *lag  in  the  ceramic  industry  arises  from  the 
fact  that  vitrification  can  be  effected  al  a  moderate  tem- 
perature, and  with  a  low  proportion  of  vitrifying  ingredients, 
e.g.,  felspar,  and  that  the  product  is  noticeably  translucent. 
The  author  state-  ihat  poreelaiti  clay-  are  often  less  plastic 
than  is  desirable,  and  it  is  consequently  difficult  to  add  to  them 
sufficient  vitrifying  material  to  yield  a  good  ware  without 
making  the  previous  work  of  moulding  anil  modelling 
unduly  difficult,  so  that  a  substance  like  refined  -lag,  capable 
of  acting  as  a  vitrifying  constituent  without  being  used  in 
excessive  amount,  anil  thu-  detracting  from  the  plasticity 
of  the  raw  pottery,  is  ol  especial  value.  Another  suggested 
use  for  refined  slag  is  in  the  manufacture  of  Lrla-^,  as  a 
substitute  for  a  portion  of  the  silica  and  lime. — B.  It. 


Laboratory  Soles.     3.  S.  de   llenncville.      J.  Amer.  Chem. 
Soc.  1894,16,  66. 

See  under  XXIII.,  page  G67. 


Experiments  in  the  Analysis  of  Piy  Copper,  Brasses,  and 
Bronzes.  J.  S.  de  Bennevillc.  J.  Amer.  Chem.  Soc. 
16,  133. 

See  under  XXIII.,  page  ('67. 


Determination  of  Nickel  in  Nickel  Steel.     E.  D.  Campbell. 
J.  Amer.  Chem.  Soc.  1894,  16,  96. 

See  under  XXIII.,  page  6fi6. 


Notes  on  the  Determination  of  Nickel  in  Steel.  3.  West  sson 
J.  Amer.  (hem.  Soc.  16,  1 10. 

See  under  XXIII.,  page  666. 


Experiments  on  the  Estimation  of  Graphite  in  Pig-iron. 
V.  L.  Crobougb.     J.  Amer.  I  hem.  Soc.  16,  104. 

See  under  XXIII.,  page  665. 


The  Analysis  of  Steel.     H.  K.  Bamber.     Iron  and  Steel 
Inst.      Spring  Meeting,  1894. 

See  under  XXIII.,  page  665. 


Tht  Determination  of  Phosphorus  in  Steel  by  Dudley's 
Method.  O.  S.  Doolittle  aud  A.  Eavcnson,  J.  Amer. 
Chem.  Soc.  16,  [4],  234. 

See  under  XXIII.,  page  666. 


The     Volumetric    Determination    of  Phosphorus    in     - 
C  B.  Dudley  and  F.  X.  Pease.  J.  Amer.  Chem.  Soc.  16, 
[4],  224. 

under  XXIII.,  page  660. 
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of  Phosphorus  in  Steel  in  prt 
tic.     J.O.Handy.    J.  Anier.  Cheui.  Soc.  16  [4], 231. 
-      under  XXIII.,  page  606. 


The  Determination  <v"  Phosphorus  in  Steel.      C.  B.  Dudley 
and  F.  N.  Pease.  '  J.  Amer.  Chem.  Soc.  16,  [4],  217. 

-      under  XXIII.,  page  665. 


apparatus  shown  is  intended  for  connection  in  series,  the 
chlorine  entering  from  another  cell  by  the  pipe  G  and 
having  outlet  by  the  pipe  G1.  It  is  a  feature  of  the  inven- 
tion, that  the  air  in  the  cell  should  be  displaced  by  a  non- 
oxidising  gis,  as  chlorine  or  nitrogen,  in  order  to  avoid  any 
formation  of  lead  oxide  in  the  process. — E.  S. 


PATENTS. 

Improvements  in    the  Production   of  Chlorine   and  'Refined 
and    in    the    Recovery    of  the    Silver    the    Lead 

contains.     F.  M.  Lyte,  London.     Eng.  Pat.  7264,  April  s. 

1893. 
Leas  chloride  is  formed  from  yellow  lead  oxide  (preferably 
or  from  lead  oxyehloride,  by  grinding  with  an  excess  of 
aqueous  hydrochloric  acid,  in  a  pan  having  a  granite  bottom 
and  stoneware  sides :  or  enamelled  metal  pans  may  be 
used,  an  example  of  which  is  shown,  in  which  stone  mullers 
are  carried  round  by  cross-arms  and  stay-rods  of  a  frame 
revolving  on  a  centre,  and  resting  at  their  outer  ends  on 
rollers  on  a  circular  rail  supported  by  adjusting  screws  to 
re«nilate  the  grinding  action.  Silver  chloride  may  be  dis- 
solved out  of  the  product  by  strong  hydrochloric  acid  or 
solution  of  a  suitable  alkaline  earthy  chloride;  and  on 
filtering  the  warmed  solution  through  spongy  lead,  silver  is 
deposited.  Or  the  argentiferous  lead  chloride  may  he 
I  over  lead,  the  chlorides  being  used  in  successive 
charges  until  the  lead  is  sufficiently  enriched  for  recovery 
of  the  silver  by  cupellation. 


Crude  lead  may  be  oxidised  in  a  basic-lined  Bessemer 
converter,  in  which  a  high  temperature  is  attained,  and  the 
silver  becomes  concentrated  in  the  small  proportion  of  lead 
that  escapes  oxidation.  The  last  traces  of  silver  may  then 
be  recovered  from  the  litharge  and  fume  in  the  manner 
first  described. 

Lead  chloride  may  be  purified  by  solution  in  hot  water 
and  crystallisation,  the  same  water  or  mother-liquor  being 
repeatedly  used.  The  chloride  is  then  washed,  dried,  fused, 
and  electrolvtically  decomposed  in  the  fused  state,  to  obtain 
lead  and  chlorine,  in  the  apparatus  represented  above. 

The  iron  pan  A  set  over  the  furnace  M,  contains  lead,  L, 
into  which  the  earthenware  or  plumbago  bell  B  dips,  the 
lead  being  melted  to  receive  it.  and  then  allowed  to 
while  the  bell  is  charged  with  lead  chloride  by  removing  the 
cover  B1,  and  afterwards  with  successive  additions  through 
the  inlet  F.  E  E  are  carbon  anodes,  each  hollowed  to 
receive  a  fusible  metal  core,  preferably  of  lead,  connected  to 
the  conducting  wires.  H  is  the  cathode  terminal  dipping 
into  the  lead  L.  As  the  molten  lead  increases  by  decom- 
position of  the  chloride,  it  runs  off  by  the  p;pe   1).     The 


An  Improved  Process,  and  Furnaces  used  therewith,  for 
Copper  Smelting  and  Refining.  A.  O.  Vicuna.  Yallenar, 
Chili.  S.  America.     Eng  Pat.  7607,  April  It,  1S93. 

In-  this  process,  by  means  of  an  improved  compound  furnace, 
sulphurous  copper  ores  may  be  reduced  to  copper  bars  in 
one  heat  by  a  single  and  continuous  operation.  The  first 
part  of  the  furnace  consists  of  a  cupola  furnace  supplied 
with  the  usual  blast  or  tuyere  pipes.  Into  this  furnace  the 
softer  and  more  easily  reduced  ore  is  placed  together  with 
coke  or  other  fuel.  It  is  rapidly  smelted  and  then  dis- 
charged into  an  auxiliary  reverberatory  hearth.  Here  the 
dust  ores  and  siliceous  ores  are  added  and  the  iron  is 
slagged.  But  little  additional  heat  is  here  required,  and 
this  is  supplied  by  auxiliary  furnaces.  The  slag  is  removed 
in  tie  usual  way,  and  the  molten  copper  sulphide,  settling 
at  the  bottom,  passes  on  into  secondary  hearths.  Here  the 
matte  free  from  slag  is  exposed  alternately  to  a  desulphuris- 
ing and  oxidising  current  of  air,  heated  by  special  pipes 
sunk  into  the  sides  of  the  hearth. 

Before  the  matte  gets  cool  and  begins  to  redden,  it  may 
be  reheated  by  opening  dampers,  and  any  remaining  iron 
and  impurities  removed  by  the  addition  of  a  siliceous  red 
ore  to  form  a  slag.  The  bath  in  these  secondary  chambers 
may  be  thus  alternatively  reheated  and  treated  with 
siliceous  ores,  or  oxidised  by  the  admission  of  air  for 
desulphurisation  until  the  copper,  in  a  single  heat,  from  its 
first  smelting  is  reduced  to  fine  bars.  If  desired,  the 
ordinary  poling  with  green  timber  may  be  carried  out  in  the; 
secondary  hearths.  The  auxiliary  hearths  and  grates  may 
also  be  used  with  an  ordinary  reverberatory  furnace  in  place 
of  the  cupola,  though  in  this  case  the  copper  pyrites  ore 
must  be  previously  calcined.  It  is  stated  that  poor  ores, 
which  previously  could  not  be  treated  at  a  profit,  may  be 
smelted  in  this  combined  furnace  to  advantage. — A.  W. 


An  Improved  Process  for  the  Preparation  of  Iron  or  Steel 
Plates  for  Xickel  or  other  Plating.  C.  T.  J.  Oppermann, 
London.     Eng.  Pat.  7791,  April  17,  1893. 

By  this  process  iron  or  steel  plates  are  prepared  for  a 
polished  plating  of  nickel  or  other  metal,  without  rendering 
them  too  brittle  to  be  afterwards  worked  and  bent  into  any 
desired  shape.  Ordinary  steel  or  iron  plates  (/known  as  tin 
plates)  are  given  an  extra  coating  of  soft  metal,  such  as  tin, 
an  alloy  of  tin  and  aluminium,  or  an  alloy  of  tin  and  lead, 
thus  protecting  them  so  that  the  succeeding  rolling  does  not 
unduly  harden  the  iron  or  steel.  This  extra  coating  is 
obtained  by  dipping  in  a  bath  of  the  soft  metal  in  a  molten 
state,  after  which  the  plates  are  rolled  between  polished 
rollers  and  polished  by  a  revolving  mop  charged  with  crocus 
or  tripoli  powder. 

The  plates  are  then  cleaned  by  means  of  a  mixture  of 
lime  and  water,  rinsed  with  cold  water,  and  suspended  in 
the  electro  bath  of  nickel,  &c.  The  electro-plated  articles 
are  dried  in  sawdust  aud  polished  by  the  revolving  mop, 
which  is  this  time  charged  with  dry  lime. — A.  W. 


An  Improved  Method  of  Recovering  Tin  from  Tin  Plates, 
Tin  Boxes,  and  other  Tin  Wa^t. .  ('.  W.  ICricns  and 
.1.  K.  Harper,  both  of  London.     Eng.  Pat.  9257,  May  '•', 

In  this  process  the  tin  plates  or  boxes  are  placed  in  a 
solution  of  caustic  soda  of  sp.gr.  1,200,  containing  about 
15  per  cent,  of  soda,  which  is  contained  in  iron  tanks.  The 
tin  is  all  removed  in  about  48  hours  if  cold  ;  in  from  four  to 
six  hours  if  the  solution  is  boiled.  When  saturated  with 
tin,  the  solution  is  evaporated  to  dryness,  and  roasted  or 
calcined,  while   charcoal  is  added  in  sufficient  quantity  to 
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ise  the  whole  inn:  I  i  the  residue  the  alkaline 
■alts  ore  washed  out,  recauslicised  with   milk   of  lie 

it  ;i  fresh   operation.    The  'in  is  "•■    an 

insoluble  oxide  or  cnrl ate.    The  sheet  iron  is  not  affeoted 

.nil  A.  W. 


Improvements  in   and  relating  to  /7c/./.  v 

Platen  and  other   Articles  previous  to  Tinning  ■     < 
vamsing.     II.  J.  Kirkiuau,  Swansea.     Eng.   Pat.  10,463, 
Mbj  -:    IS 
In   pickling   iron   or   steel   plates    and  other  articli 
sulphuric  acid  as  preparative  to  galvanising,  a  stated  pro- 
portion  of  sodium  chloride  or  other  equivalent  chloride,  or 
of  hydrochloric  acid,  is  added  in  order  to  hasten  the  pickling 
The  pickling  liquid  may  be  used  until  there  is  no 
Ringer  sufficient  sulphuric  ai  to  decompose  the 

chloride  formed  in  the  process      I     S 


l     Improved  Metallic  Alloy.     D.  W.  Sags',  London. 
Pat.  10,608,  Maj 

I   part-  of   copper,  Jo  parts   of  zinc,  and  aluminium  iu 
the  uropoi  i  and  a  half  per  cent,  of  the  whole  are 

taken.     This  is  one  example,  but  others  may  be  obtained 
by   varying  the  amounts  of  copper  and  zii  same 

proportion  o)  aluminium. 

The  mode  of  pn  paration  ol  the  alloy  varies  :— Fora  hard 
metal,  the  copper  and  aluminium  are  first  mixed  to  form  a 

A  iring 
continuous   agitation   of   the  molten   mass.     This   givi 

at  takes  a  high  polish.     For  a  ductile  metal 
tin-  zinc  and  aluminium  arc  first  mixed  and  the  copper  then 

I.    This  gives  an  alloy  resembling  brass.    In  both  i 
the  natal  is  claimed  to  be  non-oxidisable,  proof  against  sea 
«atcr,  and,  to  a  large  extent,  against  acids.— A.  \V. 


Improvements    in    Steel    Founding.      J.    G.    McKoberts 
a  s,  U.S.A.    Eng.  Pat.  2017.  July  8.  L893.    (Under 

International  Convention.) 

In  steel  founding  about  twice  as  much  heat  is  required  as 
in  irou  founding  and  in  consequence  shrinkage  strains  have 
to  he  provided  for.  This  excessive  heat  also  compels  the 
employment  of  dry  sand  moulds,  which  are  objcctioi 
for  many  reasons.  They  are  mole  expensive  than  green 
sand  moulds.  They  do  not  j  ield  as  the  steel  contracts,  thus 
giving  rise  to  checking  and  cracking,  especially  with  struc- 
tures with  projecting  shoulders,  U-shaped  cross-sections, 
\c.  and,  hence,  many  useful  forms  cannot  be  made  in  cast 
steel. 

In  carrying  out  this  process  the  advantages  of  dry  sand 
and  green  -and  moulds   are  combined.     The    molten    i. 
is  introduced  into  the  moulds  through  a  gate  of  substantially 
dry  sand,  but  the  mould  its  traded  of  green  sand, 

which    becomes   skin  dried  by   the   heat   given   off  by  the 
advancing  metal  before  the  metal  actually  comes  into  eon- 
tact  with  the  surface  of  the  mould.     Wherevei 
required,  or  where  the  molten  current  enters  the  mould  and 
impinges   as  a  stream   upon  it,    dry-  sand  1    to 

prevent  abrasion.  Wherever  resistance  is  offered  to  the 
shrinkage  of  the  metal  in  cooling,  likely  to  cause  a  rupture 
in  the  casting,  the  mould  is  of  green  sand,  which  is  yielding. 
By  this  means  the  metal  is  introduced  into  the  mould  in 
such  a  manner  as  to  prevent  the  formation  of  steam,  the 
carrying  along  of  foreign  matter  caused  by  the  abrasion  of 
the  gate,  and  the  casting  itself  is  free  to  contract  on  cooling. 

A  further  characteristic  is  introducing  the  metal  ii 
through  the  mould,  so  that  it  shall  not  abrade  any  oppos- 
ing part  of  the  mould  walls,  by  pouring  it  down  through  a 
gate  of  dry  sand  into  a  well  from  which  it  passes  into  the 
mould  itself,  either  horizontally,  or  substantially  horizon- 
tally, and  upward.  The  green  sand  walls  of  the  mould 
become  skin-dried  in  advance  of  the  progress  of  the  metal. 
and  being  vented  freely  the  moisture  and  gases  generated 
in  the  mould  are  enabled  to  escape  without  interfering  with 
the  metal  or  the  casting. 


id  of  using   Band    any  o til 61  lis  may 

ubstituted,  that    i  '.  « bich  w ill  not 

abrade  when  molten  metal   is  passed  over  it  and  which  will 

not  Ii  ad  to  the  team,  for  making  the 

and  any   material  of  the  yielding  nature  described  for  the 

'.   t  -and  moulds 
those    made    in    dry  -and.  and    there   is   the 

further  advantage  that   thej  may    be  allon  n  in 

the  mould  for  several  hours,  thus  producing n  much  tougher 

possible   with  dn   sand  mould-,  where  the 

u  out  right  away.     Al  and 

rupturio    of  the  casting  on   shrinking  are  avoided,  bo  that 

ments"  on  the  casting  are  no  l  -an 

and  til  i  removal  is  ohv  iated. 

—A.  W. 

Improvements  in  Baths  for  Toughenin      -  ,and 

I  .S.A.     :  1 1,  January  19, 

'I'm   i  rs  to  improved  liquid  baths  for  treating 

grade  steel  or  malleable  iron  for  the  pnrposi  ising 

fineness  of    grain   of    the    metal,    improving 
strength,  fc  luctility,  &c,  or  when  desired  rendi 

it  harder.     The  bath  •     is  -t-  of  a   I  rine  of   both  alum,  aud 

>n  salt,  to  which  brim 
liquids  hydrocarbon   gas    at 

Sinn  may    a 

aium,  potassium  and  sodium  and  lime  'I  be 

hydrocarbons  raise  tl  hate 

ad   and  arsenic  be   hardness.     Ammonium 

Baits  are  employed  to  liberate  ammonia  gas. 

'  tides  i"  be  ties  to  bright  n 

placed  in  the  hath,  and   allowed    to    remain  until  _ 
to   hi'    evolved    m   until    they   are  cold.      Examples    of  the 
proportions  in  which  the  above  salts  are  used  are  given. 

—  A.  W. 

.-I  New  »r  Improved  Solder  for  Soldering  Aluminium, 
Aluminium  Alloys,  and  other  Metals.  O.  Nicola:. 
Wiesbaden,  Germany.      Eng.  Pat.  4980,  March  9, 

Tnis  process  consists  in  the  use  of  a  solder  for  soldering 
aluminium  of  a  compound  of  cadmium  with  one  of  the 
halogens,  the  chloride  or  iodide  giving  favourable  results. 
The  solder  is  conveyed  on  to  the  part  to  be  soldered  by  a 
brush  moistened  with  spirits  of  wine  and  the  soldering  pipe 
is  then  usul. — A.  W. 


-  i     milium.     E.  Singer,  F.  Donat,  and 

P.  Kircheisen,  all  of  Chemnitz,  Saxony.     En_'.  Pat. 

March  10, 

Tin  process  f  >r  soft  soldering  aluminium  consists  in  dipping 
the  parts  to  he  soldered  into  a  mixture  of  Uussian  tallow 
and  Provence  oil.  After  treating  with  this  mixture  they 
are  joined  together  bv  means  of  the  soldering  iron  with 
ordinary  plumber's  soft-solder  or  preferably  with  perfectly 
pure  English  tin.  It  is  claimed  that  the  parts  thus  soldered 
can  be  bent  as  well  as  hammered  without  separating,  and 
without  the  solder  flaking  off. — A.  W. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  /'•  iysis  in   Technical  Chemical  rr 

J.W.I  J.  Amer.  Chem.Soc.16,  49— 56. 

The  electrical  smelting   of  aluminium  in    the  United  - 
is  carried  on  only  by  the  Pittsburgh  Redaction  Co.,  and 
there  under  the  Hall  "patents   (This  Journal.  1891,  432,  and 
II.     The  statistics  regarding  the    installation  differ 
in   some    respects   from  those  quoted   in  this  Journal  (/oc. 
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ci/.l  :  the  current  density  is  7,000  amperes,  ami  the  yield  of 
aluminium  1  lb.  for  IS'  1  EHP  hours.  This  is  equivalent  to 
a  current  of  1,936  amperes  at  7  volts  (the  voltage  required 
trhen  the  process  is  in  full  operation)  acting  for  one  hour; 
hence  theoretically  the  deposit  of  aluminium  should  be  ' 
1*48  instead  of  1  lb.;  the  reduction  efficiency  of  the 
process  is  therefore  70  cent.  The  alumina  dissolves  to 
the  extent  of  25  per  cent,  in  the  fused  cryolite,  apparently 
without  heat  evolution  or  effervescence,  forming  a  colourless 
Eolution,  and  during  the  electrolysis  no  appreciable  loss  of 
fluorine  or  fluoride  occurs.  That  the  alumina  alone  is 
decomposed,  is  explained  by  the  low  voltage  required  to 
electrolyse  it,  which  may  be  calculated  by  dividing  the 
number  of  heat  units  evolved  in  the  formation  of  1  grm. 
(not  one  molecule)  by  Thompson's  number  (22.90J)  repre- 
senting the  calorific  equivalent  of  the  volt :  for  XaF  this  is 
109, 7"«'.  -  22,900  =  4-8  ;  for  A1.F6  it  is  50,000  4. 
(6  x  22,900)  =  4-0;  and  for  A1»03  only  383,920  -7- 
(6  x  22,900)  =28. 

The  Moebius  Process  for  refining  gold  and  silver  is  now 
carried  out  as  follows  by  .the  Pennsylvania  Lead  Company 
of  Pittsburgh:  a  current  of  180  amperes  and  1'  volt  is 
passed  through  dilute  nitric,  free  from  sulphuric  and  hydro- 
chloric acids,  coutained  in  a  tank  divided  up  into  7i> 
compartments  arranged  in  electrical  series,  each  compart- 
ment measuring  18"  x  21"  x  17"  deep  and  having  three 
anodes  and  four  cathodes  10"  x  20"  x  |".  The  silver 
anodes  contain  1  per  cent,  of  impurities  consisting  of  copper, 
lead,  bismuth,  and  a  little  gold,  and  are  suspended  in  hags  ; 
the  cathodes  are  thin  plates  of  fine  silver. 

In  each  compartment  the  average  consumption  of  nitric 
acid  (36°  B.)  is  2  lbs.,  and  the  average  yield  of  silver 
(inclusive  of  stoppages)  is  470  oz.  per  24  hours.  This  is 
equivalent  to  nearly  1  ton  per  diem  in  the  whole  series  or 
to  84  per  cent,  of  the  theoretical  yield  with  uninterrupted 
current.  The  silver  is  practically  1,000  fine  ;  but  care  must 
be  taker,  to  prevent  the  co-deposition  of  copper  ;  there  is  no 
practical  difficulty,  however,  in  this  respect. 

Kdson,  in  the  Electrical  Engineer  describes  the  complete 
disinfection  of  the  sewage  from  the  village  of  Brewsters  by 
running  into  the  sewers  sea  water  which  had  flowed  in  a 
gentle  stream  between  7  electrodes,  viz.,  4  carbon  cathodes 
12"  x  12"  x  1"  and  3  platinum-coated  copper  anodes, 
through  which  a  current  of  700  amperes  and  5  volts  was 
passing.  The  sea-water  thus  treated  equalled  in  strength  a 
1  pet  cent,  solution  of  chloride  of  lime,  the  ratio  of  the  cost 
per  gallon  of  the  two  disinfectant  liquids  being  1:140  in 
favour  of  the  electrolytic  process. — W.  G.  M. 


PATENTS. 


Improvements  in  the  Extraction  of  Chromium  by  Electro- 
lysis, applicable  also  to  the  Production  of  Chromium 
Alloys.  K.  Placet  and  J.  Bonnet,  Taris,  France.  Eng. 
Pat.  6751,  .March  30,  1893. 
These  improvements  on  Eng.  Pat.  22,855,  1891  (this 
Journal,  1893,  48)  relate  to  methods  of  obtaining  chromium 
and  alloys  of  chromium  by  electrolysis  from  the  "  watery  " 
and  fused  electrolytes.  For  the  first,  they  take  Into  15 
grains  of  bisulphate  of  potash,  100  grains  of  chrome  alum, 
and  100  grains  of  water;  heat  the  mixture  until  the  salts 
are  dissolved,  and  then  electrolyse,  when  the  chromium  is 
said  to  deposit  immediately.  The  strength  of  the  bath  is 
maintained  by  means  of  chrome  alum  alone,  or  by  means 
of  a  concentrated  solution  of  chrome  alum  and  alkaline 
bisulphate,  an  overflow  pipe  being  provided.  Chlorate  of 
potash  and  boric  acid,  benzoic  acid,  or  other  analogous  salt, 
is  sometimes  added  to  assist  the  deposit  of  the  u.etal.  For 
the  fused  electrolyte,  the  bisulphr.te  and  chrome  alum  are 
heated  together,  and,  instead  of  the  potash  salt,  sulphate  01 
bisulphate  of  soda  or  ammonia  may  be  employed  as  a  flux. 
or  the  phosphates,  borates,  chlorates,  silicates,  chloride-, 
fluorides,  &c,  alkalis  or  alkaline  earths,  or  a  mixture  of  the 
same;  and  in  place  of  chrome  alum,  oxide  of  chromium  or 
other  salts  of  chromium,  which  will  easily  fuse  on  contact 
with  alkaline  earths.  With  the  electrodes  maybe  incor- 
porated    chromium     compounds     previously    fluxed    with 


Improvements  in  the  Production  of  Chlorine  and  Refined 
Lead,  and  in  the  Recovery  of  the  Silver  the  Lead 
contains.  F.  M.  Lyte,  London.  Eng.  Pat.  7264, 
April  8,  1893. 

See  under  X.,  page  644. 


Improvements  in  Electrical  Accumulators  or  Secondary 
Batteries.  P.  Schoop,  Zurich,  Switzerland.  Eng.  Pat. 
7,711,  April  11,  1893. 
Tins  patent  is  for  methods  of  causing  the  electrolyte  to 
circulate  through  the  cell.  In  one  ease  the  electrodes — 
which  are  all  made  to  fit  tightly  at  their  sides  to  the  con- 
taining vessel  by  suitable  means — alternately  reach  to  the 
bottom  of  the  cell,  and  terminate  some  distance  above  the 
bottom.  Hy  a  suitable  pump  the  electrolyte  is  caused  to 
enter  at  one  end,  and  zigzags  under  and  over  the  alternate 
plates  to  the  other  end. 

A  cell  is  also  described,  consisting  of  hotizontallv-placed 
perforated  steel  plates,  which  act  as  cathode,  while  insulated 
rods  of  copper  or  copper  amalgam  pass  loosely  through  the 
perforations  and  form  the  anode.  The  electrolyte  in  this 
case  enters  at  the  bottom  by  a  centrally-placed  tube,  and  is 
withdrawn  at  the  top  of  one  side. — E.  T. 


Improvements  in  and  connected  with  Tanks  for  Electrical 
Decomposition  of  Chloride  of  Sodium  or  Potassium  in 
Solution.  J.  C.  Bichardson,  London.  Eng.  Pat.  12,857, 
June  30,  1893. 

This  invention  relates  to  electrical  decomposing  apparatus 
wherein  there  is  no  diaphragm  between  the  electrodes  to 
prevent  re-combination  of  the  products  of  decomposition, 
disturbance  at  the  cathode  by  hydrogen  being  prevented 
chemically.  But,  as  in  the  case  of  decomposing  common 
salt  solution  to  obtain  chlorine  gas  and  soda  solution,  the 
former  product  may  set  up  some  disturbance  in  escaping 
from  the  solution,  or  struggling  to  get  to  the  surface  from 
the  lower  portions  of  the  anodes,  it  is  proposed  to  arrange 
horizontally  between  the  electrodes  a  screen  of  strips  of 
slate  or  glass,  or  other  uuinfluenced  material,  which  may 
overlap  each  other,  like  the  slats  of  a  Venetian  blind,  with 
spaces  between  them  for  the  passage  of  the  current.  An 
arrangement  of  this  description  is  shown,  and  another,  in 
which  the  screen  takes  the  shape  of  Y-troughs  placed  below 
the  anodes,  which  will  prevent  solution  and  dowmward 
pressure  of  gas  towards  the  soda  solution  at  the  bottom, 
and  also  catch  particles  cf  the  material  of  which  the  anodes 
are  composed,  should  any  become  detached  during  the 
progress  of  the  electrolysis. — J.  C.  K. 


different  fluxes  and  reducing  agents,  and,  instead  of  carbon, 
different  metals  may  be  employed  as  electrodes  to  obtain 
alloys,  and  reducing  gases  and  vapours  may  be  admitted  to 
the  crucible  by  a  blast-pipe  or  through  hollow  electrodes. 

—J.  C.  E. 

Improvements    in    Secondary    Batteries   or   Accumulators. 

A.  Y..  Peyrussou,   Limoges,  France.     Eng.  Pat.   11,122, 

April  1,  1893, 
The  positive  electrode  is  constructed  of  thin  lamina; 
soldered  to  a  central  core,  from  which — in  the  illustration, 
where  the  core  is  vertical  —  they  radiate,  being  each,  in 
adJition,  soldered  to  end  discs  threaded  on  the  core. 
Insulating  discs  of  larger  diameter  form  the  two  ends,  and 
serve  to  keep  the  electrode  from  the  surrounding  cylindrical 
negative  electrode.  Or  thin  discs  threaded  on  the  central 
core  and  soldered  to  it  may  take  the  place  of  the  radial 
lamiiue. 

The  negative  electrode  is  of  thin  vertically  corrugated 
material,  rolled  several  times  round  with  the  layers  in 
contact  to  form  a  cylinder.  The  several  layers  are  united 
by  soldering  to  stout  end-rings ;  and  the  whole  is  slit 
longitudinally  at  intervals  to  allow  free  circulation  of  the 
electrolyte.— E.  T. 
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improvements    in    and    Relating    to     Electric     Fui 
II.  II.  Lake,  London.     From  A.  i  .  Girard  and  E,  A   I . 
Street,  Paris.     Kng.  Pat.  13,340,  Jul}  B,  If 

Set  under  II.  page  ''-<•. 


An  improved  Manufacture  of  ('action  for  ElecU 
Purposes.  II  II  Lake,  London.  From  A.  C.  Girard 
and  K.  A.  G.  Street,  Tans.  France.  Bug.  Pat.  19,839, 
July  8,  1893. 
Experiments  made  sonic  lime  ago  by  Dcspretz  and 
Berthelot  with  the  object  of  studying  facta  relating  to  the 
sublimation  ami  fusion  of  carbon  demonstrated  that,  at 
high  temperatures,  caih  m  of  different  kinds  passes  into  the 
graphitic  state.  The  present  invention  relate!  to  it-  indus- 
trial application  for  the  manufacture  of  graphitic  carbou  on 
immercial  scale,  and  the  application  of  such  carbon  to 
electrical  purposes,  notably  for  lighting,  electrolysis,  and 
batteries.  Carbons  manufactured  in  the  ordinary  manner 
are  subjected  to  such  a  temperature  as  will  soften,  weld, 
fuse,  or  sublime  the  same,  and  they  are  thus  transformed 
(either  completely  or  in  part)  into  graphitic  carbon  or 
graphite.  The  necessary  heat  is  obtained  by  making  the 
carbon  part  of  an  electric  circuit  with  suitable  moving 
connections  as  in  treating  rods  or  plates,  or  the  requisite 
temperature  may  be  arrived  at  by  an  arc  playing  over  the 
surface  of  plates  giving  them  a  certain  depth  of  graphite  ; 
nr  granular  or  powdered  carbon  may  be  similarly  treated  by 
pMging  between  electrodes  at  a  rate  of  flow  allowing  it  to 
lie  brought  up  to  the  requisite  temperature,  and  snch  graphitic 
carbon  may  be  used  in  the  manufacture  of  carbon  by 
agglomeration  or  in  telephones  or  microphones.  Crude 
in  may  be  treated,  tirst  distilling  the  volatile  products 
lined  therein.  Eng.  Tat.  13,340,  18<J3,  is  referred  to  as 
describing  suitable  apparatus  in  which  to  heat  the  carbon 
by  an  electric  arc  (see  previous  abstract). — J.  C.  11. 


Improvements    in    Electrodes    and    <  'ells  for   Secondary 
Batteries  or  Accumulators.   E.  II.  Wheeler,  East  Molesey. 
Pat  22,912,  November  29,  1803. 

Km  ii  electrode  is  composed  of  two  perforated  plates  united 
at  tbe  edge  to  form  one  compound  one,  the  perforations  being 
conical  with  tbe  bases  inwards,  so  that  the  active  material 
retained  in  the  space  between  the  plates, and  in  the  perfora- 
tions themselves,  cannot  fall  out.  The  containing  vessels 
arc  formed  with  grooves  not  reaching  to  the  bottom.  I  In 
the  shoulders  thus  produced  ledges  formed  on  the  plates 
and  thus  support  the  latter  away  from  the  bottom  of 
the  cell.— E.  T. 


Improvement*   in  Electrodes   for  Arc  Lamps.      E.  I  •.  (lark. 
New  York.  I'.S.A.     Eng.  Pat.  4114.  February  -.'7,  1894. 

This  invention  relates  to  electrodes  for  arc  lamps  provided 
with  protective  coverings  to  prolong  the  life  of  the  electrodes 
and  prevent  useless  dissipation  of  the  electrodes  or  their 
coatings.  The  carbon  electrodes  are  coated  as  usual  with 
a  film  or  covering  of  copper,  and  over  this  a  coating  of  a 
metal  differing  in  nature  from  copper,  such  as  zinc  and 
nickel,  applied  mechanically,  chemically,  or  by  electro- 
deposition,  for  which  in  practice  excellent  results  are 
claimed,  in  the  shape  of  longer  life,  not  flaking  away, 
dissipated,  nor  come  to  a  sharp  point  in  burning,  but 
uniformly  consumed.— J.  C.  K. 


Improvements  in  produciny  Nitric  Arid  and  hfetaUfrom 

A  iir.it,*.  .1.  i>.  Darling  and  II   ' '.  I  iirrast,  Philadelphia, 

I  S  \.  Kng.  Pat  5808,  March  20,  1894 
Tiik  invention  consists  in  electrolysing  fused  sodium  nitrate 
or  potassium  nitrate  to  obtain  nitric  said  and  metallic 
n  oi  potassium.  \  double  cell,  preferably  of  alumi- 
nium, is  employed,  b&ving  a  removable,  insulated  '-over,  to 
which   is   lived  centrally  ■  cylinder  with  funnel   month, 

long  ei ;h  to  dip  into  the  fused   -ah   and  fitting  into  the 

top  of  the  partition  wall  which  divides  the  two  cells,      I 

wall     has    one    oi     more  Openings    to    admit    in ICatlOD 

between  the  cells.  As  the  nitrate  is  consumed,  n  fresh 
supply  is  introduced  to  the  cylinder  in  such  manner  as  not 
to  admit  air.  The  cover  carries  also  two  electrodes  (one 
for  each  cell)  of  carbon  or  platinum,  the  vessel  itself  being 

c icted  to  the  negative  pole  of  the  soon f  electricity. 

Each  electrode  is  surrounded  (except  at  the  bottom)  by  a 
cup.  inverted,  having  many  openings  inclined  upwardly 
towards  the  inside  :  and  is  carried  by  ft  clamp  secured  to 
the  cover,  and  having  a  transverse  and  vertical  passage 
leading  through  its  upper  part.  The  cups  are  insulated 
from  the  cover  and  clamps,  to  which  they  are  secured. 

To  conduct  the  process,  sodium  nitrate,  for  instance,  is 
fused  in  the  vessel,  the  cover  carrying  the  electrodes,  &c, 
is  adjusted,  and  the  cover  and  vessel  arc  connected  to  the 
opposite  poles  of"  a  generator  of  electricity.  The  niti 
peroxide  and  oxygen  eliminated  pass  from  the  iuverted  cups 
to  a  series  of  YVoulffs  bottles,  in  which  nitric  acid  is  formed. 
The  sodium  first  liberated  reduces  the  neighbouring  nitrate 
to  nitrite  and  oxide,  which  latter  dissolves  in  the  sodium 
nitrite;  then,  both  are  decomposed,  and  the  sodium  set 
free  floats  on  the  surface  of  tbe  fused  salt,  and  may  be 
withdrawn  through  an  aperture  closed  by  a  plug  in  the 
of  the  vessel. — E.  S. 


Improvements  in  Galvanic  Batteries.     A.J.  Moult,  London. 

From  C.  Cudell,  I.  Cudell,  and  M.  Cu.lell,  Aix-la-Chnpelle, 
Germany.     Eng.  Pat  3749,  February  21,  I  mm. 

The  one  electrode  is  in  tbe  shape  of  a  cylindrical  vessel  of 
carbon  or  "  brownstone,"  and  is  furnished  with  a  glass  or 
stoneware  ring  at  its  upper  end.  The  other  electrode  is  of 
perforated  zinc  aud  is  attached  to  a  cover.  This  cover  has 
lugs,  which,  travelling  in  inclined  grooves  in  the  stoneware 
ring,  enable  the  cell,  with  the  help  of  rubber,  to  be  sealed, 
while  allowing  gas  to  force  its  way  out  if  the  pressure  rise 
sufficiently  inside  the  cell. —  E.  T. 


Improved  Method  and  Apparatus  for  Manufacturing 
( "austic  Soda.  T.  Craney,  Bay  City,  CT.S.A.  Eng.  Pat. 
6426,  March  30,  1894. 

See  under  VII.,  pages  636  and  037. 


XII.-FATS.   OILS,  AND  SOAP 
MANUFACTURE. 

Solubility     Texts    of    Dark    Mineral     Lubricating     Oils. 

Holde."    Mitt.  .1.  'lech.  Veranchsanst  11  [5],  261—272. 

See  under  XXIII.,  page  668. 

A   New  Method   of  Analysing   Fats  and  Resins.     I'.  C. 

Mcllhiney.     J.  Ainer.  Chem.  Soc.  16  [4],  275. 

See  under  XXIII..  page  668. 

The  Iodine  Number  of  Rosin.     1'.  C.  Mcllhiney. 
J.  Amer.  ('hem.  Mx>.  1894,  16,  56. 
See  under  XXIII.,  page  668. 


,  1  Rapid  and  Accurate  Method  of  Determining  the  Moisture 
and    Oil   in    I.v>  '         -    and   other   Feeding    Slujfs. 

A.  P.  Aitken.     .1.  Amer.  Chem.  Soc.  16,  H  '• 
See  under  \XI11..  page  669. 


PATKNT& 
Improvements  in  or  Relating  to  tin    ■  Oilsjbr 

Refining    Bleaching,  and    Boiling   t\.    Same.     W.    N . 

Hartley  Dublin,  and  W.  E.   B    Blenkinsop,  Wandsworth 

Common.     Eng.  Pat.  9315,  May  9,  1893. 
Haw  linseed  oil  is  claimed  t  i  be  refined,  bleached,  and  boiled 
to  any  desired  degree  of  drying  power,  density,  or  viscosity  at 
one  operation.     This  oil  should  be  previously  cleared  from 
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mucilage  and  insoluble  matters,  either  by  storage  in  tanks, 
or  by  filtration  or  treatment  in  a  centrifugal  machine,  or  by 
any  other  convenient  method:  preferably  mechanically  at 
a  temperature  not  exceeding  50c  1'..  although  slightly 
temperatures  may  be  employed  successfully.  The 
•  heated  to  190D—  250  F.,  and  air  or  oxygen  blown 
through  until  all  moisture  is  expelled,  so  that  a  sample 
remains  clear  and  bright  after  cooling.  A  manganese  >.i!t 
of  a  fatty  acid  easily  soluble  in  the  oil  is  then  added,  either 
as  a  solid  or  iu  solution  ;  preferably  a  strong  solution  of 
manganese  liuoleate  is  employed,  the  solvent  being  turpen- 
tine, a  fatty  acid,  or  oil,  such  as  will  form  a  liquid  which 
will  readily  mix  with  the  oil  to  he  treated.  About  one 
volume  of  solution  containing  one-fourth  its  weight  of 
manganese  liuoleate  is  added  to  400  of  oil,  either  during 
blowing,  or  during  a  temporary  discontinuance  of  blowing, 
the  current  of  air  or  oxygen  being  resumed  immediately,  so 
as  to  prevent  the  separation  of  insoluble  matters,  and  about 
15,000  cubic  feet  of  air,  or  a  corresponding  quantity  of 
through  per  hour  per  ton  of  oil. 
suffices  to  bleach  the  oil  when  at  a 
F. ;  the  temperature  may  then  be 
]■'.,  and  more  manganese  liuoleate 
solution  added,  say  1  to  lj  volumes  per  100  of  oil,  the 
blowing  being  then  continued  until  the  desired  viscosity  is 
obtained.  Or  the  oil,  freed  from  moisture  as  described, 
may  be  cooled  to  170°  F.,  and  treated  with  the  full  quantitv 
of  manganese  linoleate  at  once,  air  being  blown  through  until 
the  required  amount  of  bleaching  and  viscosity  are  attained  : 
about  1|  hour's  blowing  generally  suffices,  it  is  said,  to 
obtain  a  good  pale  boiled  oil  when  operating  with  5  tons  of 
raw  oil,  the  exact  time  being  variable,  according  as  the  air 
current  is  greater  or  less  than  15,000  cubic  feet  per  ton  per 
hour,  according  to  the  proportion  of  manganese  salt  used, 
and  so  od.  If  the  oil  originally  used  is  not  free  from 
mucilage,  &c.  it  must  be  filtered  after  blowing  to  render  it 
bnght.  The  appliances  used  in  carrying  out  the  process  are 
those  described  in  the  previous  patent,  No.  11,629  of  1890  ; 
one  vessel  being  therein  stated  to  refine,  bleach,  and  boil  cil 
at  one  operation,  yielding  a  pale  boiled  oil  of  uniform  quality 
and  free  from  the  disadvantages  attending  the  presence  of 
lead,  always  contained  in  oil  boiled  by  means  of  lead 
compounds. — C.  E.  A.  YV. 


oxygen,  being    blown 
About  an  hour  or  less 
temperature   of    190 
allowed  to  fall   to   1703 


Apparatus  for  Extracting  Substances  by  Volatile  Solvents. 
J.  Meikle,  Glasgow.     Eng.  Pat.  10,701,  May  31,  1893. 

See  under  I.,  page  622. 


Soap  Cakes  and  Bars.     II.  Kimmer,  Sandside,  Ulverston. 
Eng.  Pat.  5225,  March  13,  1894. 

Soap  tablets  and  liars  are  stamped  in  suitable  dies  so  as 
tn  give  a  corrugated  surface  to  one  or  more  faces;  the 
object  of  this  is  to  enable  the  small  remaining  portions  of 
similar  used  tablets  to  be  completely  used  up  by  pressing 
them  into  the  interstices  of  the  corrugations  so  as  to  fill 
them  up,  and  thus  economise  these  remaining  fragments. 
Instead  of  corrugations,  variously  formed  projections  or 
recesses  may  be  stamped,  or  designs  or  letters  may  be 
employed  with  the  same  object. — C.  K.  A.  W. 


Improvements  in  Apparatus  for  Extracting  Fat  and 
Glue.  F.  J.  Maciialski,  Brooklyn,  New  York,  U.S.A. 
Eng.  Pat.  5821,  March  20,  1894. 

The  process  is  designed  for  the  continuous  extraction  of 
fat  and  glue  from  bones  or  other  substances  by  heating 
them  under  pressure  with  a  volatile  solvent  which  is 
subsequently  distilled  off.  The  plant  itself  may  be  briefly 
described,  in  principle,  as  resembling  a  composite  Soxhlet's 
extractor  on  a  large  scale.— A.  G.  B. 


XIII.-PIGMENTS,  PAINTS ;  KESINS, 
VAKNISHES ;  INDIA-EUBBEK,  Etc. 

(.-J.)— PAINTS,  PIGMENTS. 

Spontaneous   Combustion   of  a   Lamp    Shade.     A.   Dupre. 
Times,  May  21,  1S!>4. 

See  under  Aualyt.  and  Scient.  Notes,  pane  670. 


PATENTS. 


Improvements  in  the  Manufacture  of  Paint.     YV.  II.  Hyatt, 

Stockwell,  Surrey.     Eng.  Pat.  9194,  May  8,  1893. 
The  addition  of  one-half  to  one  per  cent,  of  borax  or  other 
borate    to    lead    sulphate     ground   in    oil,   is    claimed    to 
enhance   the    value   of   the    latter  as  a   pigment,   rivalling 
white  lead  both  in  drying  and  covering  power. — F.  II.  I.. 


An    Improved   Paint  or   Paint-like    Composition.      W.    C. 
Xangle,  London.     Eng.  Pat.  11,727.  June  14,  1893. 

Gas-tar,  cow-dung,  oak-bark,  sulphur,  rosin,  mica,  and 
"euphorbium"  are  all  boiled  up  together,  ground  and 
thinued  down.  The  resulting  mixture  is  claimed  to  be 
"  heat  resisting,  anti-corrosive,  and  anti-fouling,"  as  a 
paint  cr  composition. — F.  H.  L. 


Improvements  in  the  Manufacture  of  Lead  Pigments. 
H.  K.  Gregory,  Wandsworth,  Eng.  Pat.  13,558, 
July  12,  1893. 

Lead  sulphate — the  volatilised  variety  by  preference — is 
boiled  with  about  10  per  cent,  of  caustic  soda  until  the  liquid 
is  no  longer  alkaline  to  test  paper,  and  the  resulting 
mixture  washed  and  dried.  As  an  oil  pigment,  it  is 
claimed  to  have  the  body  and  opacity  of  Dutch  white  lead. 

— F.  H.  L. 


Improvements  in  Compositions  or  Paints  for  Preserving 
Ships'  Bottoms  and  other  Structures.  J.  YV".  and  S.  J. 
Illake,  (iosport.     Eng.  Pat.  1301,  January  20,  1894. 

Tins  composition  contains  inter  alia  barytes,  quassia, 
mercuric  chloride,  and  arsenic ;  copper  sulphate  being 
added  when  it  is  to  be  used  on  wood. — F.  H.  L. 


An  Improved  Preparation  of  Colouring  Matters  for 
Dyeing,  Painting,  Drawing,  and  other  Purposes.  E. 
Nienstaedt,  L.  Goldmark,  and  C.  Herrmann,  New  York, 
I   .S.A.      Eng.  1'at.  .juris,  March  10,  1894. 

Slips  of  wood,  glass,  or  metal,  about  the  size  of  ordinary 
matches,  are  dipped  in  a  strong  solution  of  any  d3-e 
thickened  with  dextrin,  &c,  so  as  to  become  coated 
therewith.  The)  are  dried,  and  for  use  are  simply 
immersed  in  the  desired  solvent.  In  the  case  of  insoluble 
colours,  the  sticks  are  coated  as  before,  and  in  use  are 
rubbed  down  in  the  water  in  the  usual  manner. — F.  H.  L. 


(J?.)— VARNISHES,  &c. 

PATENT. 

J  New  Material  for  Making  Varnish,  Cement,  Water- 
proofing Material,  and  the  like.  J.  ltenison,  Glasgow. 
Eng.  Pat.  9930,  May  18,  1893. 

This  consists  of  the  substance  known  as  "  Albane,"  which 
is  produced  by  the  "  spontaneous  or  artificial  oxidation  of 
gutta-percha,"  dissolved  in  a  suitable  solveut. — F.  H.  L. 
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;>i  \-i;i  BBEH,  &  i. 

PAT]  NT. 

Improvements    in    Treating   or    Preparing    Gulla-Percha 
mill   Rubber   •'■'••    Various    Purposes.      R.    Hutchinson, 
Conlain.     I  ug,  Pat.  IS.366,  June  29, 
Tins  i-  ;i  sim[iti fication   >f  the  process  described  in   Kng. 
Pnt.    I7,<  19,   I  s92    1 1 1 » J  —   Journal,  1893 
having  found  that  by  boiling  together  the  gutta 
rubber  with  wool-grease   and  carbonated  or  caustic  alkali, 
the  former  is  able  to  remove  the  "  lanichol"   (lanolin)  from 
the  grease,  and  that   therefore  it  is   unnecessary    to  extract 
the  lanolin  in  a  separate  operation  as  previously    carried 
out.— F.  11.  I.. 


XIY.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

.'  of  Tanning    JfaieriaJs.      Schroeder    and    A. 
Bartel.  '  Dingler's  Polyt.  J.  1894,  291,  259— 2G3. 

The  authors  have  already  shown  (Dingler's  Polyt.  .T.  239, 
1893)  that  by  the  use  of  an  appropriate  quantity  of  water 


nearl-  all  the  tannin  in  a  tan-stuff  can  !"■  extracted  bj  a  t.  « 
hours   digestion,  and  thai  itmenl    extracts 

little  more  tannin,  hul  detei  quality  of  the  extra  > 

by  rendering  soluble  much  of  the  not  tannin  which  wonld 
i.     The  method  adopted  - 

ided     tan  Stuff    M  ith    I  fling 

traction  apparatus  and  to  follow 
tin-  I  an  I  third  extraction  v.itli  l  litre  "f  boiling 

18  hours. 
In   tbi     i  i  ted  an 

at   of   water   relativi  I  than  that  previously 

used,  and  three  periods  of  two  hours  i  employed. 

Each  extraction  was   made  with    I   litre  of  water,  bul 
wi  tufl  extracted  »a.  diminished,  in  the  case  of 

raeho  from   80  to  10  'jrni-..  in   the   case  of  oakwood 
from  30  to  25  grins.,  and  in  the  case  of  valonia  from  10  to 
7  grms.;   10  s;mi=.  respectively  "I   myrabolans  and  sum 
and  20  grms.  respectively  of  oak  bark  and  pine  bark   I 

The  following  table  Bhows  the  results  obtained  ;  the  rows 
numbered  I.  indicate  the  composition  of  the  bark  as  deter- 
mined by  the  extract  made  in  the  lirst  two  hours  with  the 
first  litre  of  water;  the  rows  Ha.  show  the  composition  of 
the  extract  made  in  the  second  two  hours  with  the  second 
litre  of  water,  the  row-  Ilia,  giving  the  same  values  for  the 
third  extraction.;  the  rows  11/,.  and  Hlo.  show  the  com- 
position of  the  hark  as  determined  l>y  the  total  extra 
made  by  2  litres  in  four  hours  and  .'!  litres  in  six  hours 
respectively  :  — 


Material. 


Oak  hark: 
I 

II    

III  

Ill      ... 
Ill   

Pine 

I 

11   

in 

in 

in', 

nia: 
I 

11  • 

ir 

in  •. ... 
in', 

Mvrn' 

I 

II' 

m 

III:.  ... 
III6 

Sumach : 
I 

lit 

114 

II!  h  ... 

n» 


Water. 

Tannin. 

Not  Tannin. 

Extract  VsU. 

Insoluble 
Hatter. 

Per  Cent. 
13  00 

Per  , 
11-52 

PerCent, 

i;-ii 

IV.  1 
0-97 

Per  Cent 
68-29 

0-68 

0-09 

0-09 

IS'OO 

lL'-lll 

6'31 

1-06 

.. 

037 

ii- 1« 

13  00 

12-47 

CI? 

1-12 

ir.-,o 

075 

62-40 

0-73 

0-52 

O-'Kt 

•  • 

it -.-in 

1S-8J 

:>:> 

0-81 

0109 

o-sa 

0  •.-,'•, 

u-so 

11  il 

10-30 

0-87 

11-50 

28-26 

i-H 

W71 

1-66 

to- 10 

0-07 

•  • 

1  f-o 

29-82 
e-92 

8-45 

C-31 
0-06 

44-92 

11-00 

307* 

8-13 

2-37 

43*94 

13-00 

30-  U 

IS-M 

2-51 

33-71 

.. 

0-39 

ou 

Oil 

.. 

13-00 

85-83 
r2a 

15-89 

2-65 

O'Ol 

33-13 

13-00 

3ti-05 

i-'iJ 

12-00 

21-39 

12-21 

3-52 

50-88 

.. 

1-09 

027 

0-32 

•• 

12-00 

0'55 

12-48 

384 
0-18 

12-00 

23-03 

12-1S 

102 

48-47 

at.         Per  Cent. 
1S-71 


I'.i- 17 


23-10 


BS-2S 


54-13 


33-80 


39-53 


702 


2.V41  72-3 


"s-7.;  29-2 


2S-3 


650 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [Juneso,i894. 


Material. 


Water. 


Quebracho :  Per  Cent. 

^     1 If50 

Ha 

Hi 1450 

Ilia 

Illi "'30 

°^r:d.: is-<» 

Ha 

114 1300 

IHfl 

III6 13-00 


Taunin. 


Not  Tumiin. 


Per  Cent. 
23-46 

1-56 

■24-02 

0-97 

2f99 

7-68 
0-90 

8-58 
0-37 
8-95 


Per  Cent. 
171 


1-71 

0-05 
1-76 

Till 
0  OS 
1-93 

0-02 
2nl 


Extract  Ash. 


Insoluble 
Matter. 


Total 

Extract. 


l'roiiortion 

of  not  Tannin 

to  ion  of 

Tannin. 


I'd-  Cent. 
0-28 

0-05 

0-33 

0-13 

0-46 

0-27 
0-03 

0-30 

o-oi 

031 


Per  Cent. 
61-05 


53  -41 

58-29 
77-14 


76-13 


75-73 


Per  Cent. 
21-45 


26-06 

27-21 
9-86 

10-87 


Per  Cent. 
76 


7-1 

7-0. 
21-9> 

23-2 


A  comparison  of  these  results  with  those  obtained  in  the 
previous  experiments,  shows  that  it  is  the  duration  of  the 
extraction  process  which  is  responsible  for  the  high  propor- 
tion of  not-tannins  found  in  those  experiments;  thus,  if  the 
quantity  of  not-tannins  in  the  first  two  hours'  extraction  be 
termed  100,  the  proportion  of  not-tannins  found  at  the  end 
of  6  hours*  and  of  98  hours'  extraction  becomes  :  — 


Oak -bark... 
Pine-bark  . . 
Valonia  .... 
Myrabolans 
Sumach 
Quebracho  . 
Oak-wcotl  .. 


Six  Hours. 


Ninety-eight 
Hours. 


109 
112 
102 
101 
102 
103 
105 


243 
228 
206 
136 
165 
268 
420 


It  will  also  be  noted  that  the  quantity  of  water  used  has 
little  influence  on  the  proportion  of  not-tannins  extracted. 

Prolonged  digestion  does  not  appreciably  increase  the 
percentage  of  tannin  extracted,  so  that  it  may  be  generally 
stated  that  the  most  profitable  method  of  making  extracts 
is  to  digest  the  tan-stuff  with  a  sufficient  quantity  of  water 
for  a  short  period. 

The  extraction  of  a  tanning  material  for  analysis  is,  in 
the  author's  experience,  best  effected  by  allowing  the 
weighed  quantity  of  powdered  material  to  soak  in  water  in 
the  extraction  flask  for  half  a  day,  and  then  to  complete 
the  leaching  with  one  litre  of  boiling  water  in  two  hours. 
The  size  of  the  flask  is  a  detail  to  be  considered  ;  it  should 
be  within  the  limits  of  100 — 200  cc.  capacity  when  7—20 
grms.  of  tan-stuff  are  to  be  extracted.  Although  the 
extraction  of  the  tannin  is  not  complete  when  the  above 
directions  are  followed,  yet  what  is  more  important  is 
secured,  namely,  constancy  of  results.  In  practice  it 
matters  but  little  whether  the  percentages  returned  are  too 
high  or  too  low,  provided  they  are  constant  among 
themselves. — A.  G.  15. 


Canaigre  as  a  Substitute  for  Barks  in   Tanning.      United 

States  Consular  KeportP,  1894,  44,  679. 
Dry  eanaigre-root  (this  Journal,  1892,  622)  contains  from 
20 — 40  per  cent,  of  tannin  according  to  age,  the  two-year- 
old  roots  containing  more  than  the  one-year-old.  The  fresh 
root  contains  about  66  per  cent,  of  water.  112  lb.  of  the 
dry  roots  yield  43  lb.  of  extract  containing  66  per  cent,  of 
tannin  ;  the  residue    is  said   to   be  equal   in  value  to  wheat- 


straw    as    cattle-food. 
Schroeder : — 


The    following    analyses    are    bv 


11-00 
34-91 
18-14 
T97 
33-98 

14-69 

27-72 

9-40 

2-13 

46-00 

100-00 

100-00 

Canaigre-tanned  leather  is  soft,  bright,  and  orange- 
coloured,  and  is  recommended  for  uppers,  saddlery,  and 
fancy  leather.  There  is  a  good  demand  for  canaigre,  which 
may  soon  replace  gambier.— -A.  G.  B. 


The  Origin  of  the  Acid  Fermentation  in  Tanning  Liquors. 
F.  H.  Haenlein.  Dingler's  Polyt.  J.  1891,  291,  186— 
190  and  209—214. 

These  investigations  were  made  with  an  extract  of  pine- 
bark  (20  gnus,  of  bark  per  litre).  It  was  found  that  the 
production  of  acid  in  such  an  extract  is  due  to  the  growth 
of  an  organised  ferment,  which  was  cultivated  and  isolated. 
The  fermentation  follows  the  usual  course,  gradually  waxing 
and  waning.  A  detailed  account  of  the  experiments  eon- 
ducted  for  determining  what  constituent  of  the  bark  is 
converted  into  the  acid,  the  nature  of  the  gases  evolved, 
and  the  influence  of  temperature  and  light,  is  given.  The-  . 
following  conclusions  are  drawn  : — 

(1.)  The  formation  of  acid  in  a  pine-bark  liquor  is  due 
to  a  fermentation. 

(,2.)  The  ferment  is  a  bacterium,  which  may  be  termed 
bacillus  corticalis;  it  is  not  identical  with  the  bacillus  lacli, 
although  it  ferments  milk-sugar  and  glucose,  with  the  pro- 
duction of  a  soluble  acid  and  of  the  same  gases  which  it 
evolves  from  pine-bark  liquor. 

The  microscopical  appearance  of  the  bacillus  is  shown  it* 
the  figure  (amplification  not  stated;. 

(3.)  The  constituents  of  the  bark  which  are  fermented 
are  the  saccharine  substances  (Fehling  reducing  com- 
pounds). The  fermentation  does  not  occur  in  pure  tannin 
solution. 

(4.)  The  products  of  the  fermentation  are  a  soluble  acid 
and  a  mixture  of  much  hydrogen  and  little  carbon  dioxide. 
In  one  experiment  the  evolved  gas  contained  94-0  per  cent, 
of  hydrogen  and  54  per  cent,  of  carbon  dioxide;  no  esti- 
mation of  the  carbon  dioxide  remaining  in  solution  is. 
quoted. 
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I  The  feriueutation  »ill  iiol  take 

ivouruble  temperature  is  between  80   aud  10   I 
•  hasu  ds  the  ferniontal 


\  similar  I  irved  in  extra  :ts  of  oak- 

bark,  mimosa,  and  sumach, hut  not  in  extracts  of  quebracho 

and  m\  rab  'Um-. — A.  i !    II. 


Spray-tannin j.     I*.    F.    Reinsch.        Dingler'i    Polyt.   J. 

■  292,  -' 

Of  the  man}  attempts  which  have  been   made  to  improve 
the  tanning  process,  having  lor  their  object   h   more 
output   unci   a  more  complete   utilisation   of  the   tanning 
material,  none  has  proceeded  on  any  plan  other  than  that 
Df  immersing  the  hide  in  the  tanning  liquor. 

"Spray-tanning"  (Rieselgerbung)  c  .n-i-ts  in  causing  the 
tannine  liquor  to  Bow  down  each  side  of  the  vertically  sus- 
pended hide,  stretched  by   it-   own    weight  ;  the  liquor  is 
ved  in  a  tank  and  pumped  back  into  the  reservoir  from 
which  it  Hows. 

The  plant  necessary  for  the  pr  icess  consists  of  a  number 
•of  frames,  from  which  the  hides  are  suspended  by  hooks,  n 
reservoir  supplying  pipes  which  carry  equidistant  jets,  - 
arranged  that  the  liquor  ma}  Bow  on  to  each  side  of  the 
hide,  and  a  tank  to  receive  the  partly-spent  liquor.  To 
re  equable  tanning  the  liquor  must  be  constant  in  rate 
of  flow  and  in  strength  ;  the  first  desideratum  is  secured  bj 
keeping  a  constant  level  in  the  reservoir,  the  second  by 
adding  strong  liquor  to  maintain  the  specific  gravity  of  that 
pumped  back  into  the  reservoir  at  the  same  figure. 

The  duration  of  the  tanning  i-  alleged  to  be  reduced  by 
this  process,  for  heavy  leather,  to  one-eighth  or  even  one- 
tenth  of  the  time  expended  in  the  usual  layer  process,  and 
it  is  claimed  that  the  product  is  equal  in  quality  to  that 
turned  out  by  the  old  method. 

It  will  be  observed  I  hat  in  spray-tanning  both  hide  and 
liquor  are  exposed  to  the  air.  VVhilst  this  is  of  no  moment 
when  the  process  is  usel  for  mineral  tannage,  it  is  not 
permissible  when  tannin  itself  is  used,  for  the  tannin 
lilj  suffers  oxidation  and  is  lost  so  far  as  the  tanner  is 
concerned.  This  difficulty  is  by  no  means  insurmountable, 
inasmuch  as  the  maintenance  of  an  atmosphereof  carbon 
dioxide  around  the  hides  is  not  difficult ;  all  that  is  required 
i-  a  box  which  shall  be  airtight  at  the  bottom  and  sides, 
with  a  pipe  for  admission  of  the  gas  into  the  lower  part ; 
rding  to  the  author  the  gas  will  remain  unmixed  with 
air  for  weeks,  even  if  the  box  be  Dot  covered. 

A  noteworthy  economy  effected  by  spray-tanning  is  that 
handling  and  plunging  are  not  necessary  :  another  i-  the 
complete  utilisation  of  the  tannin,  which  is  most  effectively 
extracted  from  each  drop  of  liquor  as  it  trickles  over  the 
hide.  It  is  also  in  favour  of  the  new-  process  that  it  requires 
a  -mailer  ground  space  and  a  less  expensive  installation 
than  are  required  for  pit-tanning.  If  a  comparison  of  the 
two  pi       sses  sis  of  the  space  no 

for  laving   away  600  bide-,  il  will   be  found  that  the 
for  pit-tanning  will  be    y,"  times  that   necessary  for  spray- 
tanning,  or  '-  ,;■  times  if  the   latter  process   be  conducted  in 
two  tiers.      I'll  pit-  ■-  given  as  4, -ISO  niark- 

of  an   equivalent   spray  a]  -     -    2,01  0  to  3,000  mirks. 


Spraj  ■  itlmr'- 

ind  -all  m.  Ilowing 

— 


i  i 


i 

in   l'i 


Light  I 

II 


II 


...    I  vnmx..  Mateuial  i  sn  1   Kilo,  oi 
Raw    Mil 



Uhrominn  la 15 

Fen  i  -       % 

Labour  Bill  fob  100  Knos.  "i    Haw  Hide. 

B  21—19 

I'hr  

I  S 

Iron-tanned  heavy  leather  is  asserted  to  compare  favour- 
ably with  the  best  bark-tanned  heavy  leather.  The  grain 
is   particularly     durable,   and    the  to   water   i« 

considerably  greater  than  that  of  bark-tanni  '1  leather.     For 

belts  the  iron  tanned  Lather  is  more  valuable  than  bark- 
tanned,  as  it  does  not  deteriorate  so  rapidly  when  exposed  to 
dry  or  moist  heat. — A.  G.  B. 


PATENTS. 


Improvements  in  the    Treatment  of  I  Leather, 

(in./  nlher  similar  Articles  with  Fatty  Matters,  and 
Apparatus  for  Effecting  the  same.  K.  T.  Gillibrand, 
Danven,  Lancaster.     Eng.  Pat.  11,248,  June  8,  1893. 

The  various   articles   named  in   the   title  are  enclosed  in  a 
rhich  is  then  made  vacuous  :  the  oil  or  fat  is  allowed 
to  flow  in  and  pressure  i-  applied.— A.  <..  B. 


Improvements  in  Tannin,/.    C.  Heinzerliog,  Fraukf..it-on- 
Main,  Germany.     Eng.  Pat.  12,849,  June  I 

The  following  chromium  compounds  i.re  applicable  in  this 
proCess  :  —Chromic  chromate,  Cri  ( 'n  >,  i...  prepared  by 
dissolving  chromic  hydroxide  1 1  mol.)  in  chromic  acid 
(3  rnols. );  "  bichromate  monosulphate  of  chromium," 
rjr(  Ci  S  made  by  dissolving  chromic  hydroxide 
(Imol.)  in  chromic  acid  (,-•  tuols.)  and  sulphuric  acid  ( 1  mol.); 
■•  basic  chromate  sulphate  of  chromium,"  Crsl  !r!  I4S(  ',.  made 
like  the  pn  ceding,  but  in  the  proportion  of  1  mo),  i  1  mol.  : 
1  mol.;  "chromate  disulphate  of  chromium,  t  r.CiU,  SOJIj, 
formed  by  dissolving  chromic  oxide  il  mol.)  in  sulphuric 
acid  (2  mols.i  ami  chromic  acid  (1  mol.);  aluminium 
chromate.  made  by  dissolving  aluminium  hydroxide  in 
chromic  acid  ;  chromic  thiosulphate, from  the  decomposition 
of  chromium  salts  by  thiosulphates  ;  chromic  sulphite,  made 
either  by  decomposing  chromium  salts  with  neutral  or  acid 
sulphites,  or  by  saturating  a  solution  of  sulphui  ■ 
with  chromic  hydroxide  ;  chromons  chloride  and  chromous 
sulphate,  made'  by  reduction  of  the  corresponding  chromic 
salts  with  line  dust  or  iron  filings ;  chromium  thiocyai 
formed   by  decomposing  barium   thiocyaoate  with  chromic 

sulphate.  .    . 

The  following  are   also  used :— Ferrous,  aluminium,  zinc 
and  manganese  thiosulphate,  formed  by  decomposing  barium 
thiosulphate  with  the  sulphates  of  these  metals 
one   manganese,  and  sodium  hydrosulphitc  (hyposnlph 
formed  by  the  action   of  the   metal  on  sulphurous  acid  or 
sodium  bisulphite. 
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The  hides,  prepared  as   usual,  are  first  laid  in  a  dilute 

—J  per  cent.)  of  the  above-mentioned  compounds 

iromic  acid  and  chromic  oxide,  and  then  the  solution  is 

Dgthened   (up  to   10 — 12  per  cent,  or  even 

15—20  pet- cent   tor  hear]  leather).     The  duration  of  the 

process  mar  vary  from  8—1 1  days  for  uppers  to  5—6  weeks 

.    i    gather.     Uppers  are  'washed  after  the  tanning,  but 

,i  should  be  dried  without  washing.     Soft,  pliable 

r  leather  is  advantageously  tanned  first  in  compounds  of 

chromic  acid  and  chromic  oxide,  and  then  in  a  solution  of 

r.ium  thiosulphate   or  sulphite,  for  which  the  thiosul- 

phate  cr  hydrosulphites  mentioned  above  may  be  substituted. 

When  the' last-named  salt-  are  used  the  metals  contained  in 

them  are  deposited  as  oxides  in  the  fibre  of  the  hide,  and 

thus  both  a  tanning  and  a  colouring  effect  may  be  produced. 

Eleven  claims  cover  the  above  points. — A.  G.  B. 


Improvements  in  Apparatus  fur  Extracting  Fat  and  Glut. 
F.  J.  Machalski,  Brooklyn",  New  York,  U.S.A.  Eug.  Pat. 
5821,  March  20,  1894. 

See  under  XII.,  page         . 


XY.-MANURE?,  Etc. 

Influence  of  Potassium  Salts  on  Nitrification.     J.  Dumont 

and  J.  Crochetelle.  Comptes  rend.  118,  604—606. 
In  a  previous  communication  (Comptes  rend.  117,  670)  the 
authors  showed  the  favourable  effect  exercised  by  various 
potassic  manures  on  nitrification  in  cleared  lands  rich  in 
humus  and  lime.  They  have  now  continued  their  experi- 
ments on  soils  rich  in  humus  and  silicates,  but  poor  in  lime. 
Here,  too,  the  addition  of  amounts  of  potassium  carbonate 
up  to  4  5  per  cent,  increased  the  rate  and  amount  of 
nitrification,  but,  on  the  other  hand,  potassium  sulphate  had 
little  or  no  influence.  The  following  table  gives  the  results 
found : — 

Xnr.ic  Ac:d  formed  in  20   DATS  ix   1,000  Gums,  of 
Heath  Soil. 


K,CO,added.        "ftricAciaV       Ks".!"llle'1-       Nitric  Add. 


t. 

o-i 

0-5 
l-O 
1-3 


U 
,7 
65 
-•1 
K6 
1" 


Per  Cent. 
0 

05 

1'0 

1-5 

2-u 
25 


25 

IT 
?4 
1» 
20 


There  ran  he  little  doubt  that  the  effect  of  the  potassium 
sulphate  in  the  presence  i  if  calcium  carbonate,  either  natural 
or  added,  is  due  to  the  formation  of  potassium  carbonate  by 
double  decomposition,  and  not  to  the  direct  action  of  the 
sulphate. 

The  authors'  results  show  that  in  the  cultivation  of  soils 
rich  in  humus,  nitrification  is  much  assisted  by  potassium 
carbonate  (in  the  form  of  non-lixiviated  ashes,  for  instance) 
or  of  potassium  sulphate,  but  that  where  the  latter  substance 
is  used  chalk  must  be  added  if  the  soil  is  poor  therein. 
The  quantities  of  manurial  material  desirable  are,  of  course,, 
much  smaller  than  the  maximum  proportions  employed  by 
the  authors.— L.  T.  T. 

Influence  of  Iron  on   tin    Vegetation  of  Barley,     p.  Pctit- 
Tomptes  rend.  117,  1105—1107. 

Bakley  was  grown  in  sand  (boiled  with  hydrochloric  acid- 
till  all  iron  was  dissolved  out"),  part  being  watered  with 
ferrous  sulphate  solution  and  part  with  ferric  sulphate 
solution,  potassium  nitrate,  calcium  sulphate,  and  potassium 
phosphate  being  also  supplied.  The  ferric  sulphate  was- 
found  to  act  as  a  poison  ;  but  the  ferrous  sulphate  had  no 
such  effect,  being  absorbed  to  such  an  extent  that  the  ashes 
of  the  stems  and  leaves  contained  10  times  as  much  iron 
as  was  present  in  plants  grown  similarly,  but  not  treated 
at  all  with  ferruginous  substances  ;  a  slight  increment  in 
nitrogen  was  also  produced.  Apparently,  therefore,  the 
general  opinion  is  incorrect  that  ferrous  salts  lose  their 
noxious  qualities  in  soils  when  thev  become  peroxidised. 

— C.  K.  A.  W. 


Tin 


Utilisation    of  Blast-Furnace    Slag.     A.  D.  Elbers. 
Eng.  and  Mining  J.  1894,  392. 

See  under  X.,  page  643. 


PATENTS. 

Improvements  in  Apparatus  for  Separating.  Classifying, 
and  Purifying  Minerals  and  other  Materials.  A.  F. 
Beyer  and  A.  G.  Beyer,  Paris.  Eng.  Pat.  3678, 
February  20.  1894. 

See  under  \.,page  623. 


A  Liquid  for  Use  as  a  Fertiliser  and  Insecticide,  and  for 
other  Agricultural  and  Horticultural  Purposes,  applic- 
able also  as  a  Deodoriser  and  Disinfectant.  S.  Elliott, 
Newbury,  Berks.     Eng.  Pat.  8910,  April  7,  1894. 

Tn k  soluble  and  solid  constituents  of  the  smoke  from  coal 
or  wood  are  retained  by  water  in  the  manner  already 
described  (this  Journal,  1890,  2731.  The  liquid  so  obtained 
i-  available  for  the  purposes  mentioned  above.  Instead  of 
using  the  smoke  from  ordinary  furnaces,  a  special  fire  may 
he  employed  to  produce  smoke  and  gases  from  properly 
selected  materials. — N.  H.  J.  M. 
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If  when  potassium  sulphate  is  used,  chalk  is  also  added, 
the  results  are  completely  changed,  nitrification  being  much 
increased.  Thus,  with  T  5  grins,  of  chalk  added,  0-5  pel 
cent  of  potassium  sulphate  increased  the  nitrification 
(which,  without  any  manure,  was  25  ingrnie.)  to  7o  mgrms., 
2  per  cent,  to  129  mgrms  ,  and  4  per  cent,  to  163  mgrms. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

The  so-called   "  Turkish    Honey."      A.    Fajano.      Cheui. 
Zeit.  1893,  17,  1826. 

"  Turkish  honey"  is  an  important  article  of  commerce  in 
Austria.  It  has  a  white  colour,  in  a  fresh  state  is  dry, 
hard,  and  brittle,  but  deliquesces  on  standing.  It  has  a 
pleasant  taste,  but  leaves  behind  it  a  bitter  and  slightly 
burnt  flavour,  which  is  attributable  to  alum. 

Its  analysis  gave  the  following  result : — Water,  7 '97  per 
cent.;  invert  sugar,  56  •  78  j  cane  sugar,  31  •  02  ;  ash,  0'31  ; 
insoluble  in  BO  per  cent,  alcohol,  3  •  92,  which  was  composed 
of  gummy  matter,  68-09  per  cent. ;  alum,  27-80;  calcium 
sulphate,  4-08. 
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li  it  prepared  h\  pnrtiallj  inverting  cone  sugar  with  acid 

.   nc'itrnlisii  odact,  and   adding   ;i 

■  lion   of    the     r"..i    of    Sapoitaria    officinalis.      The 

mixture  is  healed   for  some  time,  with  constant    stirring, 

when  a  slight  cararaelisation  takes  plaoe.     Natural   hi 

is  then  added  and  the  product   cooled.     The  addition   of 

mnrin  altera  the  consistency  of   the 

ed  prcpnnition.     .1   G.  W. 


Advantages  of  Healing   Diffusion  Juice  with   thi     " 
arising   from  another   Diffusion,     M.   Melichar.     /..it. 
Znckind.  Boltm.  1894,  18,  301—306 

ithor  calculates   that    as   a   din  it    source   of    heat 
.'■1-4  kilos,  of  steam  are  required  per  100  kilos,  of   beel 

ram  the  diffusion  to  the  boiling  process;  •■•■ 
when  steam  arising  from  the  liquor  is  utilised,  45  kilos. 
of  steam  are  needed.  This  saving  of  6*4  kilos,  of  steam 
par  100  kilos,  of  roots  is  reduced  to  G  kilos,  in 
practice.  1  lie  author  therefore  considers  that  the  gain  is 
not  sufficient  to  warrant  the  useof  the  process,  when  the 
oases  due  to  da  omposition  of  the  sugar  and  to  the-  reduc- 
tion in  value  of  tin.-  products  due  to  their  increased  darkness, 
are  taken  into  account. — A.  R.  I. 


V  on  the  Solution  of  Italian  Gums  by  Means  of 
Hydrogen  Peroxide.  II.  Koechlin.  Bull.  Soc.  Ind. 
Mulhouse,  1894,  36— 37. 
By  heating  together  250  grins,  of  crashed  [ndian  gum. 
1,000  cc.  of  water,  and  50  cc.  of  hydrogen  peroxide  (12  vol.) 
for  two  hours  to  So'  ('.,  a  solution  is  obtained,  which,  how- 
ever,  turns  wool  yellow  on  steaming.  This  would  appear 
to  be  due  to  a  loss  of  oxygen,  and  can  bo  corrected  by 
adding  bisulphite   to  the  gum    solution.     Woollen    fabrics 

turned  yellow  on  steaming  in  consequence  of  the 
oxidation  of  the  sulphite  compound,  and  this  is  more 
noticeable  in  Mather  and  Piatt's  large  continuous  steamer 
than  in  ordinary  vats,  owing  to  the  quantity  of  air  present 
in  the  apparatus.  It  can,  however,  be  remedied  by  passing 
through  sodium  bisulphite.  The  author  remarks  that 
insoluble  gums  contain  a  product  soluble  in  water,  which 
is  more  oxygenated  than  the  rest,  and  he  proceeds  to  point 
out   an   analog]    which   exists    between    gums  and    several 

•able    products  containing   simultaneously  two  or  more 

stances  having  different  amounts  of  oxygen,  i  if  these 
he  mentions  madder,  which  contains  alizarin  and  purpurin, 
logwood  and  Brazil-wood  contain  h.ematin  and  an  insoluble 

i.  cinchona  yields  .piinine  and  cinchonine,  and  mix 
comica  anil  opium  also  contain  different  products.  In 
cochineal,  according  to  Schutzenberger,  there  are  two  sub- 
stances containing  different  quantities  of  oxygen,  one  gives 
a  carmine  on  alumina  and  the  other  a  ponceau  on  tin. 
The  author  also  mentions  as  one  of  his  analogies  that  blood 
contains  white  and  red  corpuscles.  The  note  concludes 
with  a  recipe  for  a  thickening  from  linseed  prepared  by 
boiling  for  one  hour  and  then  filtering  500  grins,  of  linseed, 
00  cc.  of  water,  -5ti  grms.  of  acetic  acid,  and  8 — 10  cc. 
of  hydrogen  peroxide  (12  vols.).  The  quantity  of  hydrogen 
peroxide  depends  upon  the  linseed,  and  it  i>  important  to 
determine  the  exact  quantity,  as  an  excess  causes  a  complete 
solution.  The  seed,  after  having  been  treated  as  described, 
is  dried  and  the  oil  extracted  in  the  usual  manner. — T.  A.  L. 


Determination   of  the    CrystaUisable    Sugar   in    the   Beet. 
II.  Pellet.     J.  Amer.  Chem.  Soc.  16  •>  .  266. 

See  under  XXIII.,  page  669. 


PATENT. 

Improvements    in  Apparatus  for  Creating    a    I  aeuum  in 
Vacuum  Pans.     P.  Pie,  Lima,  in  the  Republic  of  Peru. 
Pat.  4906,  March  B,  189*. 

s      undt  r  1..  paijc  6-4. 


XVII.-BREWING,  WINES,  SPIRITS.  Etc. 

I  I  in  Wheat  <  • 

S.Frankfurt.     1!.  r.  27,  1894,  64 
The  precipitate  obtained  b}  adding   stro 
i'i.  extract 

scribed    (this   Journal,    1894,   533),   is 
carbonic  anhydride  and  the  filtrate  evap  syrup, 

ng  treated  with  success 
boiling  alcohol   to  remove   tb 
syrup  is  dissolved  in  water  and  abs 
the  concentrated  aqueous  solutii  precipi- 

tated ;  it  is  purified  by  repeating  die  lasl  d 
several  times.     Richardson  and   ;  L0,  1180) 

conjectured  the  presence   of  raffinosc  in  wheat  germs,   bul 
did  not  succeed  in  separating  the  sugar,      \.  B.  l.. 


Thi    Manufacture   of  Prepared   '  : 

White.     Trans.  Inst,  ol  Brewing,  7    5],  143—156. 

THE  author   is  strongly  of  opiuion  that    the   prepared   form 
of    raw    (untnalted)    grain     is    the    onlj    one    thai 
be   satisfactorily   employed   b]    the   brewer     The   usi 
untreated   grain  in  the  brewery  involves   tb 
costh  plant  ("converters"),  in  which  the  prelimin  u 
tinisation  of  the  "grits"   is   effected.     Serio  .  in 

the  working  may,  and  do,    arise   owing   to  a  n  of 

the  raking  machinery, clogging  of  the  pipes  and  i  >    ■ 
due  to  the  stiffness  of  the  mash.     The  author  states  thai 
50  per  cent,  of  prepared  grain  may  b  .  without 

difficulty  in  point  of  drainage,  Stc.  Of  the  various  tonus 
of  prepared  grain  the  author  prefers  the  "  golden-flaked 
malt  "  manufactured  from  yellow  European  maize,  sine 
give-  ■■  greater  palate,  fulness,  brilliancy,  and  stability  "  than 
either  flaked  rice  or  white  American  maize  (this  Journal, 
1894,  410).  The  average  composition  of  golden-flaked 
maize    is    as  follows  : — Starch,  83-67  ;  I    64;   fat, 

0'89;  albuminoids,  8- y7  :    ash,    0*45  4'37    per 

cent. ;  and  extract,  109-21  lb.  per  qr.  of    336    lb.       Ot    I 
total  albuminoids,  only  a  small  amount  is  soluble  in  water. 

Subsequently  the  author  describes  the  manner  of  man 
lating  flaked  grain  in  practice,  and   considers   its   inflw 
on  the  composition  of  the  wort     As  regards  the  latter  point 
the  changes    involved  consist   essentially  in   an    increase  in 
the  percentage  of  dextrin  and  malto-dextrin,  and  a  reduc- 
tion in   the   amount  of  soluble  albuminoids  (as  compared 
with  all  malt  wort).     To   these  facts   the   author  at  tribe 
the   increased  fullness,   conditioning    power,  and    stability 
obtained  by  the  use  of  flaked  malt. 

The  frequent  instability  of  pale  all-malt  beers,  arising 
from  the  enforced  use  of  pale  malt — often  undercured 
aud  unsound— may  be  avoided  by  employing  a  darker, 
better-cured  malt  in  conjunction  with  flaked  irraiu,  which 
yields  a  practically  colourless  extract. 

In  conclusion  the  author  enter-  into  some  details  concern- 
ing the  extra  profit  obtainable  bj  the  use  of  prepared  grain. 
and  states  that  the  material  may  be  successfully  einpl 
in  the  brewing  of  every  class  of  beer. 

In  discussion  it  was  pointed  out  that  the  flavour  and 
aroma  of  barley-malt  were  essentially  due  to  the  pro 
of  kilning  to  which  it  was  subjected,  and  that  in  thisre- 
flaked  malt  stood  on  the  same  level,  since  it  was  submitted 
to  a  similar  torrefying  process.  At  the  least,  Baked  malt 
must  be  superior  to  any  form  of  untreated  grain.  In  regard 
to  extract,  the  author  said  that  failure  to  obtain  full 
yield  was  quite  contrary  to  his  general  experience  :  but  that 
in  the  case  of  grit-,  the  large  percentage  of  water  (18— 14 
per  cent.)  they  contained  would  explain  deficiency.  A 
qnesl  -    to  the  suitability  of  the  grains  for  cattle-feeding 

was  answered  in  the  affirmative. — II.  T.  I'. 


77o-  Capacity  of  Yea  '   '       Livt    in    Mi  I        containing 
II  Icid.      E.    Sarel.     Comptes    rend.    113 

B94),  258—255. 
Thf  author's  experiments  lead  him  to  the  foil  i 
elusions  : — A  yeast  which  has  become   iour  tiara 
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rich  in  hydrofluoric  acid,  yields,  when  cultivated  in  a 
medium  containing  less  hydrofluoric  acid,  the  more  active 
cells,  according  as  the  original  culture-medium  contained 
more  hydrofluoric  acid.  A  yeast  having  become  once 
inurt.l  to  a  certain  quantity  of  hydrofluoric  acid,  retains 
this  property.  The  author  has  obtained  yeast  which  with- 
stood finally  1  gnu.  of  hydrogen  fluoride  per  litre,  or  six 
time-  as  much  as  at  the  commeueemeut. — A.  R.  L. 


Contribution  to  the  Study  of  Yeasts.     P.  Ilautefeuille  and 

A.  Perrey.  Comptes  rend.  113.  58.9—591. 
The  authors  have  studied  the  yeasts  occurring  during  the 
fermentation  of  the  various  wines  of  Nuits  and  Beaune. 
These  yeasts,  with  few  exceptions,  may  he  classed  in  three 
groups — (1)  apiculate  yeasts,  occurring  at  the  beginning  of 
fermentation  and  often  carrying  on  the  fermentation  to  the 
:  (2)  ellipsoidal  yeasts,  which  appear  after  t;:e  fermen- 
tation has  progressed  fur  some  time,  are  very  active  and 
rapidly  {i.e.,  in  about  43  hours)  entirely  replace  those  of 
group  1  ;  (3)  ellipsoidal  yeasts,  occurring  in  neutral  or  but 
slightly  acid  must,  which  resemble  surface  yeasts  in 
behaviour  and  vat y  in  colour  from  rose  to  dark  wine-red. 
The  yeasts  of  this  last  class  appear  very  active,  but  except 
in  one  instance  were  always  accompanied  by  those  of  class 
1  or  2.  They  are  noticeable  by  the  presence,  in  the 
vitreous  protoplasma,  of  a  spherical  and  highly  refractive 
globule,  which,  small  at  first,  rapidly  increases  and  is  still 
plainly  visible  in  the  old  and  granular  cells.  If  the  fresh 
cell  is  placed  on  a  piece  of  moist  chalk  this  globule  increases 
i.\  size  till  it  nearly  fills  the  cell,  becomes  covered  with  a 
membrane  (often  coloured),  and  the  protoplasma  gradually 
becomes  differentiated  into  numerous  minute  spores,  which 
are  eventually  set  free  by  the  rupture  of  the  membrane. 
In  nutritive  material  multiplication  of  these  yeast  cells 
generally  takes  place  by  budding,  but  in  one  case  the 
authors  observed  reproduction  by  budding  and  by  spores 
taking  place  side  by  side. — L.  T.  T. 


On  the  "  Cussiige  "  of  Wine.     A.  Bouffard.    Comptes  rend. 

1894,  118,  827—8-29. 
The  author  has  investigated  the  cause  of  this  malady, 
which  exhibited  itself  among  wines  trom  the  vintage  of 
lv'.'3.  displaying  the  following  symptoms: — On  exposure 
to  the  air  the  previously  clear  wiue  became  covered  with  a 
thin,  iridescent  film  of  colouring  matter  which  gradually 
increased  in  amount  and  finally  fell  to  the  bottom  as  a 
reddish-brown  precipitate,  leaving  the  wine  considerably- 
lighter  in  colour  and  of  a  yellowish  hue. 

Pasteurisation  and  the  addition  of  sulphurous  acid  are 
effectual  means  of  preventing  this  malady,  pasteurisation 
effecting  even  the  re-solution  of  the  precipitate  and  improv- 
ing the  colour  of  a  wine  which  was  already  affected. 

The  preventative  action  of  pasteurisation  would  point  to 
the  disease  being  the  result  of  bacterial  action,  but  its 
action  upon  a  wine  already  affected  would  indicate  that  the 
action  was  a  chemical  one  upon  the  colouring  matter  of  the 
wine.  This  latter  is  supported  by  the  facts  that  filtration 
through  a  Charnberlaud  filter,  and  treatment  with  sulphurous 
acid  or  mercuric  chloride  do  not  prevent  the  disease. 

Sulphurous  acid  added  to  the  extent  of  0  03  grm.  per 
litre  prevents  '.'  cassage "  but  its  action  is  explained  by  its 
avidity  for  oxygen. 

The  author  is  of  opinion  that  the  prevalence  of  this 
disease  among  wines  of  the  1893  vintage  is  due  to  the 
precccious  maturity  of  the  grapes  produced  by  the  extreme 
meteorological  conditions  which  obtained  then,  whereby  the 
colouring  matter  of  the  grape  was  rendered  particularly 
liable  to  precipitation. — J.  G.  W. 


The  ('In :miei i!  Action  of  Abrastol  [Calcium  Naphthol 
Sulplionate)  on  Wine.  Scheurer-Kestner.  Comptes 
rend.  1894,  118,  74— 7G. 
Abrastol  (or  asaprol),  the  calcium  salt  of  £-naphthol 
,-r.lphonic  acid  (this  Journal,  1894,  534  and  548),  is  being 
employed  as  a  preservative  in  the  manufacture  of  wine,  and 


is  replacing  "  plastering."  The  absence  of  any  unfavour- 
able physiological  action  and  the  small  quantity  requisite 
for  the  purpose  are  greatly  in  its  favour.  It  has,  however, 
been  asserted  that  abrastol  in  the  presence  of  the  principal 
constituent  of  wine,  gives  rise  to  the  production  of  free 
sulphuric  acid.  This  statement  the  author,  from  experi- 
ments made  with  cream  of  tartar  and  with  wine,  proves  to 
be  erroneous,  the  products  of  the  interaction  of  cream  of 
tartar  and  calcium  naphthol  sulphonate  being  calcium 
tartrate,  potassium  naphthol  sulphonate,  and  naphthol 
sulphate. — I.  G.  W. 


The  Flavour  of  Whisky,  as  Influenced  by  the  Material* 
used  and  by  Ike  Processes  of  Manufacture.  J.  A.  Nettle 
ton.      Trans.  Inst.  Brewing,  7,  167 — 195. 

Foil  the  purposes  of  this  paper  the  author  classifies  whiskies 
into  (1)  pot-still  whiskies  and  (2)  patent-still  whiskies. 

Patent-still  Whiskies. — In  patent-still  whiskies  only  very 
minute  quantities  of  flavouring  constituents  are  present. 
The  higher  alcohols  amount  to  only  one-fourth  to  one-fifth, 
the  compound  ethers  to  about  one-half  to  one-third  of  the 
average  quantities  present  in  pot-stil!  whiskies.  Furfurol  is 
absent  and  the  amount  of  free  acid  is  scarcely  appreciable. 
Of  the  higher  alcohols  present,  the  larger  portion  is  propyl 
alcohol,  the  one  most  closely  resembling  ordinary  alcohol. 
In  the  patent  stills  the  separation  of  the  constituents  of  the 
wort  is  so  complete  that  in  one  distillation  the  spirit  leaves 
the  lowest  spirit  plate  almost  constantly  at  a  strength  of 
67  •  68  over  proof,  or  containing  about  93  per  cent,  of 
absolute  alcohol.  The  spirits  obtained  with  patent  stills 
are  very  pure,  being,  for  instance,  well  below  the  Swiss  or 
Rose's  standard,  which  fixes  0'  12  on  the  proof  gallon  as  the 
maximum  percentage  of  secondary  constituents  allowable, 
but  they  are  comparatively  flavourless.  Large  quantities  of 
pateut-still  spirit  are  used  for  blending,  and  in  many  patent- 
still  distilleries  German  yeast  is  the  main  product.  The 
flavouring  or  secondary  constituents  are,  however,  present 
in  the  original  wort,  and  during  distillation  collect  in  large 
quantities  in  the  various  "feints"  vessels.  The  author  suggests 
that  with  care  and  judgment,  some  of  these  flavouring  con- 
stituents could  with  advantage  be  diverted  into  the  spirit 
receiver,  and  a  superior  flavoured  whisky  be  thus  obtained. 

rut-still  Whiskies.  —  These  whiskies  embrace  (a)  all- 
malt  whiskies,  usually  styled  Scotch,  and  (i)  malt  and  grain 
whiskies,  usually  styled  Irish,  though  some  of  the  Irish 
whiskies  are  all-malt  whiskies.  The  Scotch  whiskies  may 
further  be  subdivided  into  (1)  Highland,  (2)  Lowland,  and 
(3)  intermediate  whiskies.  The  wort  of  Highland  whiskies 
is  prepared  very  similarly  to  a  brewer's  wort,  but  at  a  lower 
initial  and  final  temperature,  and  attenuates  from  a  gravity 
of  1,050  down  to  that  of  water.  There  are  two  main  distil- 
lations, namely,  of  the  wash  into  "low  wines,"  followed 
by  the  collection  of  "  fine  spirit."  The  collected  spirit  has 
an  average  strength  of  15  per  cent,  over  proof.  The  malt 
for  Lowland  whisky  is  usually  a  mixture  of  foreign  and 
home-grown  barley,  dried  at  a  moderate  or  even  low  heat. 
If  peat  is  used  it  is  only  sparingly,  the  malt  having  little  of 
the  peaty  flavour.  The  wort  is  made  as  in  the  Highlands, 
but  the  attenuation  is  more  rapid,  being  effected  iu  48  hours. 
There  are  three  main  distillations — the  wash  into  low  wines  ; 
these  into  weak  and  strong  feints  ;  aud  the  strong  feints 
into  spirits  and  feints.  The  spirits  are  collected  at  from  40'  to 
60°  over  proof.  In  the  "intermediate  "  whiskies  (amongst 
which  some  of  the  finest  may  be  classed),  pure  water  aud 
i  lor,  well-cured  malt  entirely  free-  from  peaty  flavours 
are  used.  A  mixture  of  double  aud  treble  distilling  is  often 
employed.  In  the  Irish  whiskies  the  waters  used  vary 
greatly,  some  being  stream  or  soft,  others  well  or  hard 
water.  The  mashing  material  consists  of  a  mixture  of 
moderately  dried  malt  and  a  large  quantity  of  kilned  grain- 
barley  and  oats.  Lower  initial  heats  are  used  in  mashil 
the  wort  collected  ranges  in  gravity  from  1,040  to  1,050  and 
is  attenuated  down  to  1,000.  The  stills  are  heated  by  fur- 
naces, and  there  are  three  main  distillations,  the  spirit  beiDg 
collected  at  45°  to  50°  over  proof. 

In  Irish  distilleries  where  raw  grain  is  used  kilning  is 
often  dispensed  with  if  the  grain  is  dry  enough  for  grinding. 
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thorough    kilning   has,   however,    undoubtedly     beneficial 
els.     It  diminishes  mould,  ensures  ■  sounder  wort,  and 

one  less  suae  ptible  to  bncterial  fermentati and  1 1 1 « - 1 

tends    to     reduce   the     amount   * . t*     secondary     products. 
Highly-dried  limits  are  found   to  give  worts   which,   after 
attenuation,  arc  less  neid  and  from  which  the  first  distillate 
i-  distinct  I  j'  purer.   Kvcn  with  maize  in  patent  still  distill 
kilning  is  advantn) 

Where  raw  grain  is  used  1 1  • :  —  might  bi  eously 

mashed   nl    IT"      180  ,  the  mash   lemperal 
in',  and  the  fine  malt  then  ai 

The  main  princ  pli  ling  1 1>« ■  quantity  nnd  quality 

df   tlic  flavourings   are  :    tho    quality  of    the  extract 
lenl    in  the    wort,   the  type  or  species  of  yeast  used,   the 
temperatures   employed   throughout  the    process,  nnd    the 
duration   of   fermentation.      The    finer    shades   of   flavour 

I issed  bj  the   ot  giasl   mashing  materials  are  distinctly 

rnible  in  the  extract,  and  though   they    blend  daring 
niation   with  other  flavours  not  previously   existent, 
they  yet  impart   a  distinct  character  •  [act.     The 

various  species  of  yeast   each  tend  to  rtain   and 

iiliar  flavouring  bodies.     High    fermentation   tempera- 
tures produce  rapid  and  exhaustive  attenuation,  but  are  also 
respons  We  for  the  powerful  bacterial   fermentation   which 
■ocompanies  the  main  process,  and  which  contributes  more 
than  anything  else  to  the  production  both  of  desirable  and 
undesirable  flavour-.      Prolongation  of  the  time  of  fer  i 
tation  at    high   temperatures   causes  a   rapid   increase    of 
acidity  at   the  expense  of  the  alcohols,  and  a  simultam 
tion  of  several  distinctive  flavours. 
The  patent  or  Coffey  still  eliminates  alike  good  and  bad 
flavours.     L'ot-stills  only   partially   eliminate  the  secondary 
products,  this  elimination   varying  greatly  in  degree  at  dif- 
Dt    distilleries.      ["hi  re    is    still    amougst    distillers    a 
preference  for  furnace  heated  stills.     The  method  of  heating 
eras  the   flavour  of  the  distillate  in   several  ways.     In 
m-heated  stills  no  nevi   flavours  arc  likely  to  be  created, 
and  greater  control  is  possible    over  rate  of  distillation  and 
separation  of  fractions.      The   furnaces    arc    more  likely   to 

the   wash  and  partly  burn  the  sedimentary  matter. 

The  presence  of  furfurol  in  pot-still  whisky  is  attributed  to 
this  action,  together  with  the  high  drying  of  the  malt.  The 
high  ige  of   this   alcohol   in   Scotch  than  iu   Irish 

whiskies  is  due  to  the  higher  kiln-drying  anil  the  double 
instead  of  treble  rectification.  The  author  believes  that 
flue  flavours  niav  be  obtained  by  employing  a  furnace  for 
the  wash-stills,  but  steam-jackets  or  coils  for  the  low  wines 
and  feints  still. 

The  esters,  to  which  undoubtedly  the  special  flavour  and 
aroma  are  largely  due,  are  chiefly  found  in  the  low  wines, 
feints,  and  foreshots.  Of  the  lov  boiling  ester-,  etl 
propylic.  and  isopropylic  anetat.es  have  been  recognised 
in  whiskies.  There  is  sonic  evidence  that  in  all-malt 
whisky  there  is  an  excess  of  ester-  over  the  quantities  found 
in  malt  and  grain  whiskey.  In  the  collection  of  the  distillates 
cloth-filtering  is  advisable.  The  cloth  filters  are  found  to 
be  covered  with  a  mineral  and  oily  deposit,  and  the  oils  so 
retained  arc  the  heaviest  and  probably  least  desirable  of  the 
-  present. 

The  processes  taking  place  during  maturation  of  spirit 
arc  still  far  from  fully  known.  Bell's  analyses,  whilst 
-bowing  a  reduction  of  furfurol.  seem  against  the  generally 
received  theory  of  the  oxidation  of  the  higher  alcohols,  as 
he  found  scarcely  any  reduction  of  these  in  the  fully- 
matured  spirit.  Allen's  analyses,  on  the  other  hand,  tend 
to  show  a  consistent  reduction  of  the  higher  alcohols  during 
ageing. 

In  the  discussion  on  the  paper  Dr.  Sykes  pointed  out  that 
in  choosing  the  mashing  temperature  the  distiller  had  to 
keep  in  view  the  preservation  intact  of  the  diastase  it 
mash;  distillers,  with  very  few  exception-,  depended  on 
brewers  for  their  yeast.  Both  Bell  and  Allen  in  their 
analyses  use  1  modifications  of  Berthelot's  method  for 
mating  the  esters,  but  Allen  first  removed  the  furfurol.  He 
believed  the  furfurol  present  in  spirits  was  derived  from  the 
gum  in  the  mash.  I.intner,  jun..  has  shown  that  a  gum  is 
present  in  malt  and  barley,  which  on  hydrolysis  splits  up 
into    galactose    and    xvlose.     This    latter,  if  distilled   with 


hy  dri 

and.  the  small  ai  id  in  the  mash  i 

a  limited  extent  LT.'I 


l'\IT.\  I- 


Iiuprored  Method  and  Apparatu  I  Car- 

i  \ng  thi   l 

11  :  and    \l     Prank,   Munich.   G 

' 

Fekmkntvtion  I  in  a  tuu  of  cylindrical     r  othei 

form  provided  with  an  air-tight  cover  which  i-  fitted  with  a 
pressure  gauge,  the  neci  ssary  taps,  valves,  &  .> 

hole.     Id  practice,  in  order  that  the  quality  ol  thi 
be   unimpaired,   the   man  h  open    for   the   first 

2 — 3  days  lifter  pitching  and  the  wnrl  aeral  rvals 

in  the  usual  way.     When  fermentation  is  in  full  swing,  the 
man-bole    is   closed   and    the  carbonic   acid  drawn 
matically  under   a   pressure   of  one   atmosphere  oi 
When  the  evolution  ol 

fermenting  vessel  is  again  opened  and  the  beet  I  in 

the  usual  way.     The  carbonic  acid  chusobtained  is  stated  to 

ire  being  . 
wi-e  utilised.— H.  T.  P. 


An   Improved  Method  of  and  Means  for  Utilising  Spent 
Hops  for  1  Litter.     I'..  O.   i. 

E.    W.    Greening.   Thames    Ditcon.     I 

June  5,  1893. 

I'm   inventors  chief  claim  is  the  utilisation  ps  as 

a  food  or  litter. 

Hop  waste,  obtained  from  breweries,  i-  lir-t  dried  by 
st. .ring  the  hops  in  -tacks,  constructed  with  hollow- 
centres  from  which  the  air  U  exhausted  by  an  exh  lust  fan 
or  similar  apparatus  or  source  of  draught  such  a-  a  heated 
chimney.  When  the  mass  i-  dry  and  cool,  tin  -,.-i  i- 
separated  by  winnowing,  preferably  by  means  of  a  com- 
bined sifter  and  wind  current  winnowing  machine.  The 
seeds  are  then  cleaned  from  ditt  and  fibre,  and  may  he  sold 
either  whole,  or  ground  into  meal,  or  pressed  into  cakes,  or 
they  may  be  mixed  wi'h  other  feeding  materials.  The  fibre 
makes  a  srood  litter  of  considerable  commercial  vaiue. 

—1..  de  K. 


An  Improved  Apparatus  fur  Aerating  or  Rousing  Brewers' 
II  ort  or  other  Liquids.  F.  K.  Stone,  Ldverpoo  .  Kng. 
l'at.  11,936,  June  17,  1  S93. 

The  improved  rouser  consists  of  a  covered  spoon-s 
vessel,  perforated  with  holes,  which  is  attached  to  the 
discharge  pipe  of  a  suitable  pump;  the  whole  being  fixed 
permanently,  or  temporarily — as  may  be  desired — to  the 
side  of  the  fermenting  vessel.  The  wort  being  drawn  up  by 
the  pump,  falls  from  the  rouser  iu  thin  spreading  streams, 
and  is  thus  aerated.  — II.  T.  1'. 


Improved  Method  of  and  Apparatus  fur  making  Vinegar 
ami   Maturing    Spirits,     li.    H.    Leaker,    Bristol.     Eng. 
Pat.  15,475,  August  15,  1 593. 
Tiii:  object  of  this   invention   is  to  accelerate  the  process  of 
vinegar  making,  and  to  prevent  as  far  as  possible  the  1   • 
the  volati  •  •  ich  as  aldehyde,  ethers,  &c,  prod 

during  acetification. on  which   the  aroma  and  market  i 
of  the  vinegar  depend.     The  apparatus  ■  sts  of 

a  closed  rectangular  chamber,  of  which  the  upper  pom 
fitted  with  a  series  of  inclined  shelves  or  frames  covered 
with  lorne  kind  of  woven  materia'.  The  shelves  slide  iu 
grooves,  and  are  insert!  d  through  openings  in  the  side  of  the 
vessel,  -"  arranged  that  any  one  -In  f 
for  cleaning  purposes,  Sec.  without  disturbing  the  rest. 
The  lower  part  ol  'he  chamber  acts  a-  reservoir  for  the 
wash.  By  means  of  a  pump  and  sprayer  the  wash  is 
continuously  discharged  in  a  fine  sprav  on  the  surface  of  the 
uppermost  shelf,  from  which  it  gradual  -  over  and 
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shelves,  thus  exposing  a  large  suri 

An  air-blower  is  also  provided  and  serves  to 

.    ■   tered  air,  mixed  with  a  portion  of 

•  )1L.  vai  ted   from  the  alcoholic  wash  through  the 

apparatus.     L"he   bulk   of  the  volatile  vapour   is,  however, 

contini      -  a  by  suction  through  a  condensing  worn. 

d  to  the  cove  r  i  if  tin- chamber,  the  condensed  products 

the  wash  reservoir.     In  addition  to  the 

1 .  rating  coils  are  provided,  for  the  purpose  of 

itureof  the  wash;  and  a  steam  pipe 

the  bottom   of  the  chamber,  by  means  of 

which  the  whole  apparatus  ma j  be  sterilised  or  dried,  prior 

Drawings  of  the  apparatus  accompany  the 

specification. — H.  T.  P. 


Improvements  in  tit--  Process  and  Apparatus  used  in  Bi  •  u  - 
ing.  C  .  Ziinmer,  Paris,  France.  Eug.  Pat.  2 
•  l- 
The  malt,  instead  of  being  merely  crushed  as  ordinarily,  is 
separated  by  a  complete  process  of  "high-milling"  into 
malt-flour,  and  certain  sub-products,  such  as  husk,  germs, 
&c.  For  brewing  beer,  the  sub-products  are  mashed  with 
water,  and  the  wort  rich  in  diastase  thus  obtained  employed 
to  saccharify  the  main  product  (the  flour).  The  main  wort, 
if  turbid,  may  be  centrifuged  ;  it  is  then  boiled  with  hups, 
cooled  to  30"  C.  and  passed  through  a  centrifugal  machine, 
iu  order  to  separate  the  suspended  matters,  and  aerate  it 
prior  to  fermentation.  A  detailed  description  accompanied 
by  drawings,  is  given  of  an  improved  centrifugal  machine, 
ig  which,  the  violent  frothing  obtaining  in  the  older 
forms,  is  avoided. — H.  T.  P. 


Apparatus/or  Distilling  and  Sterilising  Water.     J.  Nagel, 
Chemnitz,  Saxony.     Eng.  Pat.  23SS,  February  6,  1894. 

See  under  I.,  page  623. 


I  Sapid  and  Accurate  Method  of  Determining  the  Mois- 
ture   and    Oil    in    Linseed    Calces    and     other     Feeding 

Stuff,-.     A.  P.  Aitken.     J.  Amer.  Chem.  Sue.  16,  114. 


Improved  Process  for  the  Manufacture  of  Beer.     J.   C. 

Pennington,  Paterson,    New  Jersey,  U.S.A.     Eng.    Pat. 

3fi42,  February  20,  1894. 
The  object  of  the  process  is   to  brew  beer  absolutely  free 
from  disease  germs.     To  this  end  the  wort   is  completely 
sterilised    by    intermittent   heating;  a    pure   yeast   culture 
used   for  pitching,  and  fermentation   effected  in    a   closed 

\ !   provided  with  a  safety  valve,   &e.     Finally  the  beer 

is  stored  in  sterilised  vessels. — H.  T.  P. 


Sec  under  XXIII.,  page  669. 


Detection  of  Salicylic  Arid  in  Food.     K.  P.  McF.lroy. 
j.  Amer.  Chem.  Soc.  16  [3],  198. 

See  under  XXIII.,  page  670. 
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Improvements  in  or  Relating  la  the  Preparation  of  Sub- 
stitutes for  Coffee.  H.  Trillich,  Munich,  Germany, 
Eng.  Pat.  S726,  May  1,  1893. 

The  inventor  claims  to  have  made  an  improvement  in 
preparing  coffee  substitutes  from  cereals,  malt,  &c.  by 
impregnating  the  unroasted  materials  with  extract  of  coffee 
shells  or  a  decoction  of  cocoa  shells,  fruit  or  leaves  of  kola 
nut,  or  leaves  of  tea  or  matte.  In  using  barley,  a  very 
good  product  is  obtained  when  100  kilos,  of  the  giain  are 
treated  with  500  grins,  of  extract  of  coffee  shells  dissolved 
in  three  litres  of  water.  The  form  of  the  cereals  may  be 
chosen  in  whole  grains,  hulled  grains  or  grains  in  a  coarsely 
or  finely  disintegrated  condition.  Chicory,  figs,  pears,  and 
leguminous  matters  in  general,  may  also  be  used. 

The  impregnated  material  is  then  roasted  in  the  usual 
manner.  The  flavour  will,  of  course,  depend  on  the  choice 
or  proportion  of  the  ingredients  of  the  extract. — L.  de  K. 


(BO- 


SANITARY  CHEMISTRr  AND  WATER 
PURIFICATION. 

PATENTS. 


A  New  Compound  or  Mixture  for  Purifying  Sewage  and 
Foul  Water  or  liquid.  G.  Whalley,  Chorley,  Lancashire. 
Eng.  Pat.  9359,  April  28,  1894. 

The  mixture  consists  of  ferric  oxide  (1  part),  bauxite 
(1  part),  and  brown  vitriol  (2  parts).  It  is  heated  with 
sulphuric  or  hydrochloric  acid,  a  small  quantity'  of  nitric 
acid  being  added  if  necessary.  The  mixture  is  employed 
in  proportion  to  the  nature  of  the  sewage,  &c.  to  be  purified. 
The  effect  is  to  cause  quick  precipitation  of  the  organic 
matter  present  in  the  water. — N.  II.  J.  M. 


aTIII.-CHEMISTKY  of  poods,  sanitary 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(.4.)—  CHEMISTRY  OF   FOODS. 

The' Determination  of  Nitrates  in  Potabh    Wat,  r. 

A.  II    Gill.     J.  Amer.  Chem.  Sic.  16,  122—132. 

See  under  XXIII.,  page  663. 


Tliei Determination  of  Nitrates  in  Potablt    II  < 
A    H.  Gill.     J.  Amer.  Chem.  Soc.  16,  1S3. 

See  under  XXIII.,  page  GO  1. 


An  Improved  System  for  the  Purification  and  Filtration  <f 
Sewage,  Foul  Water  from  Sewers,  Manufactories,  and 
other  Sources.  G.  B.  Sharpies,  Manchester.  Eng.  Pat. 
12,265,  May  5,  1894. 

A  system  of  continuous  flow  precipitation  tanks  is  em- 
ployed, combined  with  perforated  slabs  carrying  suitable 
filtering  media  or  chemicals,  or  both.  By  means  of  suitable 
divisions  across  the  tanks,  the  water  can  be  made  to  pass 
upwards  or  downwards  as  may  be  required. — N.  H.  J.  M. 


(C.)— DISINFECTANTS. 

PATENTS. 

.1   Liquid  for  use  as  a  Fertiliser  and  Insecticide,  and  for 

other  Agricultural  and  Horticultural  Purposes,  applic- 
able also  «s  a  Deodorizer  and  Disinfectant.  S.  Elliott, 
Newbury, Berks.     Eng.  Pat.  8910,  April  7,  1894. 

See  under  XV.,  page  652. 
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improvements   relating  to   the    Burning    of   Sulphui 

Disinj  ■  i II      II      l   '    ■ 

Buildings,  Middlesex.     Eng.  Put.  1195,  April  I  l. 
The   apparatus   consists   of  a   sulphur  candle,  made 
block  of  sulphur  nith  :i  wick,  enclosed  in  a  made 

..i  gome  porous  material,  bucIi  ns  paper,     This  rests  on  a 
perforated  metal  i  ap  placed  in  a  metal  nto  which 

.,   suitable   quantity    of  water   is    intn  II"'   water 

prevents   the  lire  from  being  iransuiiti  .1 

ects,  and   is  gradual!)    and    constantly    supplied   to  the 
sulphur,     ii"    reaching   the    heated    sulphur,  tbe  water    i- 
irised  and  forms  sulphurous  acid   with  tin-  sulphurous 
—  V  H.J.  M. 


XIX.-PAPER.  PASTEBOARD.  Etc. 


Spontaneous    Cot  Lamp  Shade 

23,  I-  'i 


Improvements  in  Disinfectants.  1-  S.  McDougall  and 
,i.  I.  McDougall,  London.  Eng.  Pat.  11,679,  April  14, 
1894. 
[eon  salts  are  rendered  more  effective  as  disinfectants  by 
the  addition  of  aluminium  or  magnesium  s.,it-.  Ferrous 
and  ferric  chlorides  and  sulphates,  or  ferric  nitrate  or 
acetate  may  be  used  singly  or  mixed.     1  both 

disinfecting   and   precipitating   power    an  aluminium   salt 
such    as    sulphate    (10   parts)    is   mixed    with  the    iron   salt 
(60   parts).     To  increase   the    hygroscopic    effects    a    : 
oesium  salt  is  added  in  amounts  varying  from  10  to  20  per 
cent.— N.  II.  d.  M. 


Improvements   in    Sulphur    Candles   and    their    Solders. 

C.   T.    Kingzett,  Chiselhurst,  Kent.     Eng.   Pat.    11,807, 

April  14,  1394. 
Tot  difficulty  of  igniting  an  ordinary  mas-  of  sulphur  is 
entirely  overcome  by  using  a  nick  of  cotton,  or  asbestos 
impregnated  with  sulphur  (finely  divided  sulphur  or  sulphur 
dissolved  in  carbon  bisulphide  may  be  employed i,  or  a  wick 
with  a  mixture  of  sulphur  and  some  oxidising  agent  as 
potassium  chlorate.  Instead  of  a  wick,  a  fuse  consisting  of 
:>  mixture  of  sulphur  and  potassium  chlorate,  sodium  nitrate. 
or  permangate,  may  be  employed.  With  the  wick  or  fuse 
the  candle  will  burn  until  all  the  sulphur  is  used  up. 

The  candle  may  be  burnt  in  a  double  cylindrical  holder 
containing  water  or  any  other  medicament,  such  a-  Sanitas 
oil.  The  evaporation  of  the  water  renders  the  sulphurous 
anhydride  much  more  effective  by  securing  more  complete 
contact  between  the  sulphurous  anhydride  and  the  articles 
which  require  to  be  disinfected. — N.  H.  J.  M. 


Improvements  in  Fumigants.     W.  8.  McDougall  and  J.  T. 
McDougall,  Loudon.     Eng.  Pat.  12,406,  April  14.  1894. 

Thk  improvement  consists  in  employing  meal- flours  as 
binding  materials  in  the  production  of  fumigants.  For 
fumigants  for  use  on  vegetable  growths  and  for  disinfecting 
purposes  respectively,  the  following  mixtures  are  employed  : 
— (1.)  Tobacco  extract  in  powder  (4  parts),  middlings  (4 
parts),  water  (2  putts).  cJ.)  Sulphur  powder  (a  parts), 
common  quality  of  wheat-flour  (,:J  parts1,  water  i  ■_'  part-). 
The  ingredients  tire  mixed  into  a  dough,  and  dried.  Salt- 
peire  ma;  be  added  to  render  the  product  self-consuming 
when  ignited. — X.  H.  J.  M. 


Improvements  in  Insecticides  and  Fungoid  Exterminators. 

W.  S.  McDougall  and  J.  T.  McDougall,  l.oDdou.     Eng. 
Pat.  11,944,  April  14,  1834. 

I'm.  i  ii  i  vim  sulphur  prepared  by  any  well-known  process 
is  employed.  Sulphur  in  this  very  tine  state  of  division  is 
much  more  efficient  and  can  be  distributed  over  a  much 
greater  space  than  flowers  of  sulphur. — X.  H.  J.  M. 


A.    Dupi'. 
Set  undi 


fh.   Causes  of  the  Difficulty   of  Sizing  Paper  in  thi   Hot 

Season.     R.  Muth.     Dingl.  polyt.  J.  290,  201. 
tHJ  :   difficulty   of  sizing    paper   during  hot 

seasons  is  due  t,,  ii  this   pui posi 

of  tli,    bighl  '    'e  of   the   ail.  the  pulp 

in  the  heaters  often  reaches  a  tern]  '  25   '..and 

under  thest nditions,  favoured  bj  the  violent  agitation  of 

lo  mass,  th 

resin  formed  by  the  action  of  the  alu alumina  Bulphnte 

upon  the  resin  soap,  instead  ol  immediately  filling  up  the 
pores  of  the  fibre  ami  iucrtisting  it,  unite  to  larger 
aggregates  of  a  sticky  character,  and  which,  therefore,  are 

no    longer    capable   of  serving   the    purpose    of  sizing,    hut 

may  even  cause  tin  paper  to  adhere  to,  and  tear  upon,  the 
calender  bowls.     As  it   is  scarcely  practicable  to  reduce 

the  temperature  of  the  contents  of  the  heaters,  the  only 
remedy  is  to  shorten  the  time  occupied  by  the  sizing 
operation  a-  much  as  pi 

seasons  only,  from  IS  to  20   n  'he  sizing,  instead 

of  the  usual  45  or  Co  minute-.  It  is  also  necessary  to  dry 
the  paper  upon  the  machine  very  gradually.  With  these 
precautions  the  sizing  id'  paper  will  he  found  to  offer  no 
difficulty  during  hot  weather.— ('.  O.  W. 


PATENT. 
Improvements   in   Artificial    Whalebone  for  Dresses  mid 

Corsets.     E.  Tourrette,  Brussels,  Belgium,     ling.   Pat. 

Lo,7oS,  November  1,  1893. 
Vegetable  parchment  possesses  none  of  the  drawbacks 
proper  to  other  whalebone  substitutes,  and  ha-  been  found 
to  improve  in  quality  under  the  influence  of  the  temperature 
of  the  human  body  ;  it  therefore  forms  the  claim  of  this 
patent.— A.  G.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Stability  of  a  1  per  mille  Solution  of  <  Sublimate 

edto  the  Atmosphere.    Tauret.    Comptes  rend.  117, 
1081— 1082 
According    to    Leo    Vignon.    a    solution    of    corrrosive 

sublimate  in  distilled  water  containing  1  per  mille  of 
dissolved  salt,  is  quickly  altere  1  by  exposure  to  air.  a  white 
precipitate  being  rapidly  formed,  and  the  solution  im- 
poverished to  about  half  tbe  original  strength  at  the  end 
of  a  week.  The  author  finds  that  tin-  effect  i-  due  to  free 
ammonia  in  the  air,  and  that  it  ammonia  be  ahsc: 
precipitation  or  loss  of  strength  occurs. — C.  K.  A.  N  . 


( Hnchonifine. 


E.  Jungfieisch  and  I  Comptes. 

rend.  118,  536 

(  ini  hush  iXE  is  isomeric  with  einehonine.  being  produced 
therefrom  by  heating  to  120  in  presence  of  sulphuric  acid 
mixed  with  "its  own  weight  of  water.  Several  alkaloids  are 
thus  formed;  cinchonifine  is  found  amongst  those  which 
ether    does    cot    dissolve;  and    from    ami  •      it    is 

distinguished  by  being  insoluble  in  50  per  cent,  alcohol.  It 
melts  at  273  6.  or  some  1-  above  the  melting  point  of 
einehonine.       It     is    dextro-rotatory,    the    rotatory    power 
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increasing  with  the  concent  rati  an  t.f  the  solution.  It  forms 
two  well-marked  classes  ol  salts  for  the  most  part  readily 
soluble  in  water,  unci  crystallisable  ;  several  of  these  are 
described;  also  the  chloromethylate,  mono-iodomethylate, 
di-iodomethylate,  mono-  and  di-iodethylates,  and  the  mono 
and  di-bromethylates.     (This  Journal,  1894.  58) 

— C.  R.  A.  W. 

Essence  of  Tarragon;  it*    Transformation   into  Anethol. 

E.  Griraaux.    Comptes  rend.  117,  1089 — 10:12. 
The  essentia]  oil  contained  in  Tarragon  is  stated  in  various 

textbooks  to  consist  almost  entirely  of  crystallisable 
anethol,  although  this  statement  is  not  substantiated  by  any 
direct  observation.  Gcrhardf  found  that  it  is  a  fluid,  and 
only  isomeric  with  anethol,  although  giving-  the  .same 
oxidation  products.  The  author  finds  that  anethol  is 
entirely  absent,  but  an  isomeric  oxidised  substance,  C',,,11,.,1  ), 
estragol,  is  present,  boiling  at  210o-5— 212c  (uncorrected)! 
or  about  It,  — 17  lower  than  anethol.  This  body  does  not 
solidify  at  -  43';  its  specific  gravity  is  0-9325  at  15  ;  and 
the  index  of  refraction,  ml  =  1-523.  When  heated  on 
the  water-bath  for  24  hours  with  three  or  four  times  its 
volume  of  concentrated  alcoholic  potash,  estragol  is  largely 
converted  into  the  higher -boiliDg  isomeride  anethol, 
melting  at  21-5.  The  original  estragol,  accordingly' 
appears  to  be  an  allyl  derivative  of  phenol,  whilst  anethol 
is  the  corresponding  propenyl  derivative,  respectively, 
C6H4(OCH3).CH2  -  CH  =  CH,  and 
C6H4(OCH3)Cil  =CH.CH3 
since  the  relationships  between  the  two  (as  to  difference  in 
boiling  point,  about  1G3,  and  transformation  of  lower- 
boiling  isomeride  into  the  other  by  heating  with   potash  ) 

are  the  same  as  those  subsisting  between  eugenol 

C6H3(OH)(OCH3)  CH,  -  CH  =  CH2 
and  iso-eugenol — 

C6H3(OH)(OCH3).CH  -  CII.CH, 

between  the  correspoding  methyl  eugenol  and  methvl  iso- 
engenol ;  and  between  safrol — 

cui(      >C0H3.CH„-CH  =  CH2 


and  iso-safrol- 


CH./U\ 


<        >C6H3.CH  =  CH„.CH3 


Eykman's  chavicol  (from  betel   nut),  on   the   other  hand,  is 
probably  a  stereo-chemical  isomeride  of  anethol. 

— C.  R.  A.  W. 

A  New  Source  of  Rhodinol.     P.  Monnet  and  Ch.  Barhier. 
Comptes  rend.  117,  1092—1094. 

Thk  essential  oil  of  pelargoniums,  cultivated  in  Algeria  and 
tin-  south  of  France,  contains  a  considerable  proportion  of 
rhodinol,  C10HI8O,  the  odorous  constituent  of  oil  (otto)  of 
roses.  By  fractional  distillation  in  vacuo,  a  portion  boiling 
at  123  — 126  under  a  pressure  of  1 4  mm.  is  isolated  j  this 
is  heated  in  closed  vessels  to  140"  fur  eight  hours  with  its 
own  weight  of  acetic  anhydride;  the  product  is  washed 
with  alkali  to  remove  acetic  acid,  and  finally  with  water, 
and  again  fractionated  in  vacud;  the  portion  passing  at 
128 — 129  under  14  mm  pressure  is  pare  rhodinol  acetic 
ether,  identical  in  all  respects  with  that  from  oil  of  roses. 
On  saponification  by  alcoholic  potash  it  furnishes  rhodinol, 
boiling  at  124  — 125  under  1  I  mm.  pressure,  identical  with 
that  obtained  from  rose  oil,  not  only  as  regards  physical 
and  organoleptic  properties,  but  in  its  chemical  reactions ; 
by  oxidation  it  forms  an  aldehyde,  rhodinol,  CI0H,6O,  which 
combines  with  bisulphites,  bydroxylamine,  and  phenyl- 
bydrazin,  and  is  oxidised  by  ammoniacal  silver  solution  to 
rhodinolic  add,  CltlII](,<  '_>-  Khodinol  combines  with  bromine 
to  form  a  tetrabromide,  (_  „JIwl!i ,( ) ;  chlorine  forms  a  liquid 
product,  C|0Hi8Cl2,  from  which  a  terpene  is  obtainable, 
lmiling  at  177  — 178  ,  and  forming  a  tetrabromide,  melting  at 
123'— 124'.— C.  R.  A.  W. 


Presence  of  Camphene  in  Spike  Oil.     G.  llouchardat. 
Comptes  rend.  117,  1094—1096. 

( )n.  of  spike  {Lavandula  spica)  contains  a  small  proportion 
of  a  camphene,  isolated  by  distillation,  whereby  '.I  grins,  of 
liquid  passing  at  155 — ion  and  15  grins,  passing  at  160° 
— 105°  were  obtained  from  4  kilos,  of  oil ;  the  monoehlor- 
hydrate,  Ci0HI?CI,  obtained  from  these  fractions  was  solid 
and  l.evorotatorv,  whereas  the  hydrocarbon  itself  was 
dextrorotatory.  Alcoholic  solution  of  potassium  acetate' 
decomposes  the  hydrochloride  from  camphene  at  60°,  but 
has  practically  no  action  on  that  from  turpentine ;  the 
hydrochloride  obtained  flora  spike  oil  was  almost  entirely- 
decomposed  in  this  way,  solid  camphene  in  an  imperfectly 
pure  condition  being  isolated  from  the  product  of  the  action. 
— C.  U.  A.  W. 

Synthetic  Borneols,     G.  llouchardat  and  .1.  Lafont. 
Comptes  rend.  118  (1894),  248— 250. 

j  Bertram  and  Walbaum  (J.  prakt.  C'hem.  1894)  have 
obtained  an  isomeride  of  natural  borneol  by  heating  cam- 
phene at  50° — 60°,  with  a  mixture  of  glacial  acetic  acid  and 
sulphuric  acid.  The  authors  have  succeeded  in  preparing 
a  similar  compound  from  terebenthene.  The  following 
method  of  preparing  camphene  borneol  is  more  rapid  than 
that  of  Bertram  and  Walbaum  (Joe,  cit.)  : — Equal  parts  of 
camphene  and  glacial  acetic  acid  are  mixed  with  one-third 
the  weight  of  sulphuric  acid  diluted  with  acetic  acid.  The- 
reaetion  is  moderate  and  instantaneous,  the  chief  product 
being  the  acetate  of  the  borneol  together  with  a  small 
quantity  of  a  new  compound  of  camphene,  and  the  borneol1 
having  the  formula  C2uH3.0,  and  boiling  at  187J  under  a 
pressure  of  20  mm. 

Camphene  borneols  are  more  readily  soluble  in  light 
petroleum  spirit  than  terebenthene  borneols  and  the  natural 
compounds,  they  form  smaller  crystals  than  the  former  and 
sublime  readily.  Camphene  borneols  are  also  less  stuble 
thau  their  isomerides,  inasmuch  as  they  decompose  when 
heated  a  little  above  250J  ;  on  oxidation  the  same  camphor 
is  obtained  that  results  from  other  borneols. — A.  R.  L. 


The  Odour  of  Benzoic  Acid  with  Remark. 
Odorous  and  Inodorous  Bodies,  J.  Pussy 
rend.  1894,  118,  481. 

.See  under  Analyt.  and  Scieut.  Notes,  page  670. 


on     other 
Comptes 


PATENTS. 


Improvements  in  the  Manufacture  of  Orthbhalogen-phenolr 

and  in  the  Production  of'  Pyro-catechine  therefrom. 
11.  Baum,  Frankfort-on- the- Main,  Germany.  Eng.  Pat. 
12,942,  July  1,  1893. 

The  employment  of  phenol  for  the  manufacture  of  pyro- 
catechin  (pyrocateebol)  has  hitherto  been  regarded  as  a 
technical  impossibility  owing  to  the  difficulty  of  brominat- 
ing  or  chloriuating  it  so  as  to  form  the  ortho-halosen-phenol. 
If  bromine  vapour  or  chlorine  is  admitted  into  phenol 
heated  to  150° — 180°  C.  ortho-bromo  or  ortho-chloro-phenol 
are  formed  in  abundant  quantities,  and  are  practically  pure. 
These  products,  purified  in  a  manner  described  in  the 
specification,  on  fusion  with  caustic  potash  at  a  high  tempera- 
ture, under  pressure,  yield  pure  pyrocateebol. — J.  C.  C. 


Process  for  Obtaining  an  Iron  Albumen  Derivative  from 
Animal  Organs.  B.  Willeox,  London.  From  C.  E. 
Boehringcr  and  Soehue,  Mannheim,  Germany.  Eng. 
Pat.  10,589,  September  4,  1893. 

mi  i  a  process  for  obtaining  an  iron  albumin  derivative 
from  animal  organs,  such  as  the  liver,  spleen,  and  kidneys. 
and  consists  in  gradually  heating  the  reduced  or  minced 
organs  with  water  to  boiling  point,  and  extracting  and 
mixing  the  solution  with  dilute  acid  until  a  brownish  yellow 
precipitate  forms. — J.  ('.  C. 
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Am  Improved  Manvfacturi  •■<   Artificial  Mush      W.  M.ill 
Ttiiiii,  Koerniood,  11o1I.uk I.     Bog.  Pat.  1018,  I'd. hum  24, 

.,   mixti'ri    ol   valerate   of  lime  nod   tola; late  ol  limo  i- 
distilled  in  the  dry  state.     The   heuvj  irated 

from   the  disl  Hate   by  washing  repeatedly  with   diluti 
solution ;  this  ketone  is   redistilled,  and  the  prodncts  distil- 
ling up  to  285     to   245   i   ,   arc  finally   nitrated,   forming 
trinitro-iso-biitrlketone         In     this    process    the    inventor 
obtains  ii  I  ind  but  little  by  product,  and  also  Ibe 

producl  produced  has  a  more  pleasant   and   lasting  (•■lour 
than  the  known  trinitrobutyltoluene      J.  C.  (  • 


Improvemenli   in   Photographic    lit    ■     ,  '      D.  Abel, 

London       b'rom    I  he    \i  i  ■  ■       G  Anilin 

I  ibrikat  on,    Berlin,  G  Pat.  11,1 

10,  l 

Hi  introducing  further  sub  - 

droxyl  group  into  the  benzene   i leus  ol   the; 

their  developing  properties  are  enhanced  to  such 
n  degree,  that  the  products  ran}  be  used  in  the  pr<  m  ace  "t 
carbonati  -  or  sulphites  ol  alkalis,  even  with  tj i— u  1  [ ■  ■ 

Amidoparapheo]  lencdiamini  diamine 

oi  amidoparatoluenediamine  arc  the  developers  claimed. 

— J.<     ' 


XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

PATENTS. 

improvements  in  or  Relating  to  the  Manufacture  of  Films 
for  Photographic  Purposes.  T.  II.  Blair,  Paris.  Eng. 
Pat.  5504, March  1  I,  1893. 

I\  this  process  the  long  slab  or  table  which  is  usually  em- 
ployed in  the  manufacture  of  the  body  of  the  film  is  dis- 
pensed  with.  Instead  of  it  the  patentee  uses  a  slowly 
revolving  drum  with  a  slightly  roughened  surface  to  receive 
the  substance  forming  the  substratum  of  the  film.  This 
substance  is  supplied  by  means  of  a  hopper  with  a  narrow 
opening  of  about  the  ultimate  breadth  of  the  film.  From 
the  drum  the  material  is  carried  over  bands,  rollers,  &c, 
until  sufficiently  dry.  After  that  it  enters  a  •lark  chamber, 
where  it  is  dipped  in  the  sensitive  emulsion,  then  cooled  l>y 
a  blast  of  cold  air,  and  finally  wound  on  a  reeling  apparatus 
consisting  of  B  shaft  provided  with  an  apron,  upon  which 
slats  or  bars  with  projecting  portions  at  the  ends  are  fixed 
in  such  a  way  as  to  prevent  the  second  layer  of  film  and 
apron  from  touching  the  former,  and  allow  sufficient  air 
The  film  is  thus  held  under  suitable  tension  until  it 
is  dry  and  read]  for  use. — II.  S. 


Improvements   in   or   connected  irith   the    Preservation  nf  . 
Photographs     Produced    n<i    Slate  for    Decorative   or 
Artistic   Purposes.      W.   and   H.  Jones.    Bangor,    North 
Wales.     Eng.  Pat.  10,685,  March  81,  189  I. 

'I'm.  part  of  the  slate  upon  which  the  photograph  i-  to  be 
produced,  is  first  enamelled  white  or  tinted  by  a  process  of 
slate  enamelling.  The  photograph  is  then  produced  on  the 
pari  so  coat' d.  and  is  then  covered  with  a  very  thin 
of  very  pale  polishing  copal  varnish.  The  slate  is  then 
stoved  and  afterwards  polished  with  very  soft  rotten  stone. 

— J.  ('.  C. 


Improvements  in  the  Manufacture  of  Sensitive  Plaits 
and  Films  for  Photographic  Purposes.  C.  E.  Pettitt, 
Torquay.     Eng.  Pat.  8956,  May  I.  IS 

The  object  of  this  invention  is  to  diminish  or  prevent  hala- 
tion and  solarization.  A  colored  medium  is  interposed 
between  the  sensitive  emulsion  and  its  support,  so  as  to 
Obstruct  or  absorb  the  actinic  rays  in  their  passage  to  and 
from  the  reflecting  surface  of  the  support. 

The  colored  medium  may  lie  prepared  in  several  ways ; 
for  instance,  it  may  be  gelatin,  albumin,  or  other  vehicle 
colored  with  a  blue,  yellow,  or  red  of  such  density  that  it 
will  prevent  halation  and  yet  not  unduly  interfere  with  the 
printing  property  of  the  negative.  Or  the  colour  of  the 
medium  may  he  of  a  distinctly  non-actinic  chare 
may  be  removed  after  exposure  1>\    chemical  mean-. 

—J.  c.  c. 


Aii    Appli  hing   Photographic   Plates   am! 

Prints.     W    'ili  Pat.    12,734, 

June  29,  I  I 
Tin    inventor  claims   a   method  of  washing  photographic 
plates  or  prints  by  n  continuous  current  of  pure  water,  and 
the  use  ol  a  moveable  partition   as  a   mean-  of  liftin. 
plate- as  well  as   for  directing  the  flow  of  the  wat 
detail-  of  this  applianc 
consulted.  —J.  C.  C. 


Improvements  in  the  Manufacture  of  Orthohalogeni 
and   in    Ha     Production    oj    Pyroi  a  ■  ■  hiti 
II.  Ilauiu.  Frankfort-on  the-Main,   Germany.     Eng.  Pat. 
12,942,  .1  uly   I,  II 

Si     undi  r  \\  .  page  658. 


XXII.-EXPLOSIYES.  MATCHES.  Etc. 

Researches  on   the   Manner   of  Combustion   of'  Ball 
Explosives.      P.   Vieille.      Comptes   rend.,  1894,   118, 
346—347,  and  458—461. 

At  present,  the  probable  behaviour  of  a  new  powder  when 
fired  in  any  service  weapon  cannot  lie  accurately  foretold 
from  its  physical  characteristics  or  its  chemical  com- 
position  :  experiments  must  be  made  with  it  in  a  known 
arm,  and  these  experiments  are  especially  laborious  and 
costly  in  the  case  of  slow-burning  powders  which  require 
the  use  of  heavy  charges.  Piobert  experimented  in  1833 
on  the  rate  ol  combustion  of  powders  under  normal 
pressure;  but  his  belief  that  the  rapidity  of  combustion  is 
unaffected  by  pressure  has  long  been  considered  untrue, 
while  the  -   that  the  combustion  of  the  material 

proceeds  in  parallel  layers,  under  pressure  as  well  as  in  the 
open  air,  although  accepted  for  powders  of  high  density 
and  affording  the-  raison  d'etre  of  large  grain  explos 
does  not  perfectly  stand  the  te-t  of  exact  experiment. 
The  author  has  therefore  sought  to  imitate  the  conditions 
obtaining  in  the  gun  at  the  moment  of  discharge  by 
rving  the  behaviour  of  the  powder  when  exploded  in  a 
closed  vessel  under  a  pressure  of  several  thousand  atmo- 
spheres. In  thus  studying,  however,  the  development  of 
pressure  by  combustion  in  a  closed  aud  perfectly  resisting 
vessel,  where  the  pressure  at  any  given  moment  depends 
only  upon  the  fraction  of  the  charge  which  has  been 
burnt,  the  conditions  are  not  exactly  those  met  with  in 
the  gun  where  the  movement  of  the  projectile  allows 
expansion  to  take  place  and  thus  affects  the  specific! 
of  the  gas.  s. 

In  burning  large  grain  powders,  ii  m  proceed  by 

surfaces  parallel  to  the  original  jrain,  the 

quantity  burnt  at  any  moment  should  be  a  function  of  the 
size  of  the  grain  and  the  rapidity  of  combustion,  and  a 
knowledge  of  the  quantity  burnt,  calculated  from  the 
elements  of  time  ami  pressure,  determines  the  rapid  rj. 
combustion;  and  these  elements  added  to  the  energy  of 
the  substance  determined  either  theorel  cally  or  b]  pre-- 
measurements,  completely  evaluate  the  powder  for  ballistic 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Jane  30,  i8N 


Since   by   combustion   in    a    closed    chamber, 
.sure  a!   any  instant   depends   upon   the   fr;iction   (.v)  of 
the    barge  burnt,  the  formula — 


p-/A 


may  be  exchanged  for — 


1  +  - 


1 


1— 


5 


Po— P 
P 


where  Pn  represents  the  final  maximum  pressure,  Ao  the 
mean  density  of  the  products  of  complete  combustion, 
P  the  pressure  at  any  moment,  o  the  volume,  and  5  the 
■density  of  the  explosive.  From  the  curve  expressing  the 
relation  of  P  and  t,  both  x  and  the  rapidity  of  com- 
bustion may  be  found.  But  the  application  of  this 
method    depends  upon  the    accuracy  of  the  hypothesis  of 


combustion  by  parallel  layers  at  high  pressures.  Experi- 
ments were  therefore  made  both  with  the  older  black  and 
cocoa  powders,  and  with  the  newer  colloidal  gelatinised 
cotton  explosives,  by  burning  in  the  closed  vessel  equal 
charges  of  grains,  geometrically  similar  but  of  unlike 
sizes,  cut  from  the  same  explosive  by  means  of  a  saw. 
It  the  combustion  of  the  powder  proceed  by  parallel 
layers,  the  pressure  should  vary  as  a  function  of  time,  and 
hence  with  the  ratio  of  similarity  existing  between  the 
sizes  of  the  grains.  The  following  table  of  results  shows 
however,  that  for  black  and  brown  powders  the  ratio  of 
similarity  does  not  accord  with  the  ratio  of  time  nor  with 


the  inverse  ratio  of 


dp 


.    .      It  would  appear  that  for  these 

powders  the  law  of  parallel  surfaces  does  not  hold  good, 
but  that  as  the  curves  of  each  pair  of  experiments  are 
practically  identical,  the  powders  are  disaggregated  at 
very  moderate  pressures.  The  colloidal  powders  on  the 
contrary  by  the  agreement  of  the  different  ratios  show  that 
they  follow  the  law  of  combustion  by  parallel  surfaces. 


X  attire  of  Powder. 


n -.,-;*„       Maximum 
Density        pressure 

of  in  Kilns. 

Per 


Charge. 


-     I 


Itat'o  of 
Similarity 

of  Charges. 


Time 
fed,  in 
Thousandths 

of  a  Secoud. 


Time 
Ratio. 


dp 

dt 
Maximum 

111  Tons 
per  s> 


Inverse 
Ratio  of 

dp 

dt. 


Slack  or  Brow*. 
French  J3 

German  prismatic  brown  PRH 

Chinese  prismatic  brown 

Colloidal. 

Pure  cotton  powder  ( Herman  type  ' 

Nitrated  cotton  powder  (French  industrial  BN 

Nobel's  lialistite,  Bilbao - 

Kn?lish  cordite  type 


0-4 

0-li 

8,000 

0-8 

o-c 

s.ooo 

02 

2,400 

0-2 

1,8  "' 

0-3 

2.600 

02 

2,600 

•64 
■95 


3-7 


2-0 


:;•" 


(     10-56 

I       SS6       j 


(  23-75 

I  16-55 

f  15-86 

I  16-04 


1B-55 

1 '  .  j 


11 -'.'5 
19-52 


17-16 


.-.-.-.ii 
1  S3 


0-9  i  4;'"'"  '• 

"  a  I  «00  > 

,..,  <  212-5  > 

1  '  I  20     • 

1-4  '  -"    ; 

1  I  267  6  i 

1-0  l"  "'ri  ' 

1  u  (  248-8  I 


.      240-0  > 

I    K19L-0  j 

I     I-'   - 

.      20P1  ) 

--.-4  • 


3-0 


j      05s  7    1 
I     ■_■  |g-6   j 


0-9 
1-0 
1-S 

l'O 

45 
20 
2-8 
3-6 


— W.  G.  11* 


PATENTS. 

Improvements    in   or   relating   lo   Explosives.     E.    Kubin, 
Prague.  Austria.     EDg.  Pat.  1 1,502,  June  12,  1893. 

Tins  invention  consists  essentially  in  the  employment  of 
the  nitrates  of  amido-compounds,  especially  of  those  of 
aniline  and  toluidine,  mixed  with  ammonium  nitrate. 

— W.  M. 


Improvements  in  and  Apparatus  for  Igniting  Blast 
Charges.  C.  Koth,  Hennickendorf,  Germany.  Erg. 
Pat.  23. 117,  December  5,  1893. 
THE  object  of  this  invention  is  to  ignite  blasting  charges 
without  danger  of  producing  explosions  of  firedamp,  the 
production  of  a  flame  outside  of  the  hole  being  dispensed 
with.  Certain  gases  or  liquids  are  caused  to  pass  through 
a  fine-bore  leaden  tune,  leading  to  the  cartridge,  whereby 
they  are  brought  into  contact  with  substances  of  such  a 
nature  that  the  action  of  the  gases  or  liquids  generates 
sufficient  heat  to  cause  the  explosion  of  the  cartridge.  In 
practice  this  invention  may  be  carried  out  when  detonators 
are  required  by  placing  some  finely -ground  lead  peroxide 
in  the  front  end  of  the  detonator  above  the  fulminate.  This 
peroxide  is  hi  contact  with  the  open  end  of  a  thin  lead. 
rubber,  or  papier  mat-he  tube  of  a  sufficient  length  to  ensure 


the  safety  of  the  person  firing  the  charge,  and  comir.ui.i- 
g  at  its  other  end  with  a  gas-generating  apparatus. 
\\  fcta  sulphurous  acid  is  turned  on  it  drives  the  air  out  of 
the  tube  and  detonator  through  a  small  tube  or  passage 
provided  in  the  material  employed  for  tamping,  and,  coming 
in  contact  with  the  lead  peroxide,  generates  sufficient  heat 
to  explode  the  detonator.  In  a  similar  manner  antimony 
and  chlorine,  spongy  platinum  or  platinised  asbestos  and 
hydrogen  may  he  employed.  Another  method  of  working 
sists  in  placing  a  small  quantity  of  a  mixture  of  potas- 
sium chlorate  and  sugar  in  the  detonator  or  charge  and 
forcing  sulphuric  acid  along  a  leaden  tube  which  is  in 
contact  with  the  mixture,  when  explosion  takes  place. 

Details  and  drawings  of  the  several  methods   of  carrying 
out  this  invention  are  given  in  the  specification.—  W.  M. 


An  Explosive  <  'omposilion.    A.  Maurette,  Toulouse;  France. 
Eng.  Pat.  4G2G,  March  j,  1894. 

"  Tins  invention  consists  in  a  composition  of  materials  for 
use  as  an  explosive  "  : — Saltpetre  640,  powdered  wood- 
charcoal  jO,  wood-ashes  55,  chlorate  of  potash  j,  and 
flowers  of  sulphur  25  parts. — W.  M. 
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I  /  '  //(<       M'lli:. 

hes.     II.    I'riester,    Lauenburg,    Pomeraoin.      Eug. 
Pat.  5939,  March  21,  1 

'I'm  inventor  claim.*  "the  utilisation  of  magnesium  cither 
■lone  or  alloy  I  with  other  metals  to  form  combustible 
compounds  oapa  :,  applied  by  dipping,1'  matches 

d  in  ttii—   way  giving  .i  coloure  I 
sparks    when   burning       It  is   stated  thai  n    much    more 
brilliant  result  i^  obtained  when  the 
with  eopper,  ca  Imiuni,  <>r  tine  and  then  ad  I  ol  the 

known  firing  mixl  ires.     VV.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Some  1  I  '»■      A  Bidet,     Comptes  rend. 

1894,  118,  178—481. 

Sithos    Level   Regulator. — This   is  an  W-shaped  tube 
(Fig.  I)  w  tube  S  -,ule>l  on   a  little  above  the 

lower  bend.     The  long  arm  0  is  inserted  in  the  apparatus 


Fie.  l. 


Fig.  2. 


„ 


_• 


fe 


\ 


in  which  the  constant  level  of  liquid  is  required,  and  the 
hole  0  is  placed  at  the  side  of  the  tube  to  prevent  air  from 
the  boiling  water  passing  up  into  the  siphon  tube.  Water 
flows  continuously  through  A.  and  may  then  pass  through 
either  S  or  B,  the  tube  BO  forming  a  siphon  which  may  act 
in  either  direction  according  as  the  level  of  the  water  in  the 
apparatus  to  be  supplied  is  above  or  below  that  for  which 
the  instrument  is  regulated.  The  hole  Ol,  by  free  admission 
of  air.  serves  to  prevent  the  tube  S  from  acting  as  the  limb 
of  a  siphon. 

Safety  Tube  arranged  to  prevent  Splashing. — This 
apparatus  (Fig.  2)  serves  for  introducing  liquids  into  a 
vessel  and  for  leading  off  gases  by  the  side  tube.  Regurgi- 
tation quietly  transfers  the  liquid  in  the  middle  cylinder 
into  the  upper  funnel  through  the  recurved  tube  at  0, 
whence  it  return.-  after  the  pressure  'ris  again  1" 
normal.  The  lower  tube  is  adapted  to  a  tubulure  by  a  cork 
with  one  perforation. 

Internally-cooled  CONDENSES. — In  this  instrument 
(Fig.  3)  the  vapours  entering  by  the  upper  tube  are  con- 
densed in  the  annular  space  surrounding  a  water-cooled  glass 


I  ut  it-  lo«er  end,  and  the 
iwa>    through   T.       \ 

•   thai  a   d..iible 
lensation. 

8. 


COMMLTATTNG     ArRANGEMEN]       ;  CoNO        5EB. — By 

connecting  an  inverted  condenser  with  R  (Fig.  I)  and  a 
downward  condenser  with  D.  and  adjusting  the  inner 
circularly  sliding  tube  1  so  that  the  hole  (>  is  opposite  one 
or  other  of  these  tubes,  this  instrument  allows  distillation 
or  cohobation  to  be  carried  on  at   will,  or  to  be  effi 

Fig.  4. 


alternately   with.. at    delay.      The    tubes    are   joined  by  an 
india-rubber  ring.     A   cork  in   the  inner  tub_"  permits  the 
passage    of   a    separating    tunnel    for    the    introdu.  I 
liquids  into  the  distilling  flask. 

SlTPERHBATEH    POR     VapOTOS.  —  The    superheating    is 
effected  by  passing  the  vapour  through  T  (Fig.  5)  to  the 

copper  spiral,  which  is  enclose!  in  a  brass  jacket  termina'.irg 
above  in  an  open  cone.  The  spiral  is  lined  with  metallic 
crauze,   and   beneath   it    is   j. laced  a   suitable    burner.     The 


- 
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rheated   gases   pas's   awaj    over  the   bulb  ot    a   ther- 
mometer (.     Witli  such  an   instrument  20  cm  high  a  tem- 


Fia 


perature  of  SOO"1  C.  has  been  attained  in  the  efflux.  With 
a  triple  Bunsen  burner  a  still  higher  temperature  could  be 
attained. — W.  G.  M. 


.1  New  Form  of  Air  Bath.    E.  Sauer.     J.  Amer.  Chem. 

Soc.  1894,  16,  31  —  33. 

In  order  to  ensure  a  constant  temperature,  which  shall  not 
be  limited  by  the  boiling  point  of  some  liquid  contained  in 
an  outer  jacket,  the  author  has  devised  the  form  of  air  bath 
shown  in  the  figure.      The    bath  has  a  false  bottom,  perfor- 


D topping  Flask  for  Standard  Solutions.     F.  Vanderpoet. 

.!.  Amer.  Chem.  Soc.  16  [3],  156—157. 
Tin:  use  of  burettes  for  standard  solutions  involves  serious 
errors  {e.g.,  Buch  as  arise  from  alteration  of  temperature), 
which  can  be  avoided  by  substituting  weighing  for  measur- 
ing The  figure  shows  a  simple  torn,  of  dropping  flask  for 
standard  solutions,  which  lias  been  found ivement.     The 


ated  to  allow  a  series  of  tubes  to  connect  the  inside  of  the 
oven  with  the  outside  air  beneath  the  apparatus  through 
the  real  bottom  :  the  latter,  in  addition  to  corresponding 
perforation-,  has  a  larger  centra]  aperture  through  which 
the  flame  of  a  Bunsen  burner  can  play  upon  the  false 
bottom  and  around  theconncetingtul.es;  the  products  of 
combustion  pass  away  through  the  sides  of  the  lower 
chamber  between  the  two  perforated  plates,  the  sides  being 
left  open.  Evaporation  i-  facilitated  by  the  rapid  renewal 
of  the  atmosphere  within  the  hath  by  means  of  the  tubes  ; 
and  experiments  are  quoted  to  show  that  not  only  is  evapo- 
ration rapid,  hut  the  temperature  at  different  parts  of  the 
bath  is  very  uniform. — W.  (i.  M. 


figure  is  almost  self-explanatory.  It  suffices  to  say  that 
the  central  rod  is  of  glass,  and  passes  through  a  cork  in  the 
upper  tubulus  of  the  flask,  and  is  ground  into  the  lower  exit 
tube,  thus  serving  to  regulate  the  outflow.  The  side  tubulus 
is  used  for  filling  the  flask.  The  whole  apparatus  can  be 
slung  to  a  hook  on  the  balance  or  supported  on  a  light 
tripod  in  the  manner  of  a  weighing  bottle. — B.  B. 


Apparatus  for  Fractional  Distillation.     C.  W.  Yolaey. 
j.  Amer.  Chem.  Soc.  16  [3],  160. 

The  apparatus  shown  in  the  figure  is  similar  to  an  ordinary 
dephlegmator,  save  that  the  central  tubes  constituting  the 
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passage  for  the  capoiu   from  the  flask  to  th  i  arc 

■i< >t  trapped  bj  liquid.     The  authoi   states  that  in  spite  ol 
tlii-,   fraci  ionnl  ion  pi  idilj ,    ind   thai   prodacta  of 

nearly   constanl    boiling    point    are   obtained    bj    a  single 
m  petition  ol  thi  ilisl  B.  B. 


PATENTS. 


Improvement  for  the  Determination  <•/  Butter  I-'<it  in 
Milk,  i  K  i  Tichbome,  Dublin, and  C.  J.  Thompson, 
Bray.     Eng.  Pat.  7547,  April  I 

I'm  apparatus  consists  chiefij  of  u  circular  metallic  basin, 
rided  with  ;i  cover,  round  the  inside  ni  which  the 
graduated  milk-bottles  an  placed  in  compartments.  The 
basin  ma]  1"  filled  with  hot  water,  or  the  arrangement 
rnaj   be  used  as  a  steam  jm  ket    bj    |  m  tl 

an  opening  of  the  top  of  the  cover 

The  inventors  cl  iim,  .1-  chief  improvement,  ih>' 
application  oi  the  heat  from  the  top  of  th  apparatus 
instead  of  from  the  bottom  of  the  tank,  so  as  to  avoid  the 
chilling  of  the  bottles,  and  an  arrangement  bj  which 
•currents  of  air  produced  bj  the  revolution  of  the  machine 
fall  hack  upon  the  sterna  containing  the  isolated  fat.  \ 
minor  improvement  consists  in  the  use  of  a  Bcretv 
regulating  the  height  of  the  shaft  carrying  the  frame  ami 
holding  tlie  bottles. — L.  de  K. 


improvements  in  Apparatus  for  Detecting  and  Estimating 
the  Proportion  of  tire-damp  or  other  Inflammable  Gases 
in  the  Atmosphere  of  Mines  and  other  Spaces.  G. 
Fletcher,  Derby.     Eng.  Pat  12,264,  June  -Jl',  1893. 

This  is  a  patent  for  an  instrument  based  on  the  known  fact 
that  a  luminous  spiral  of  wire  glows  more  brightly  when  tin- 
.muling  air  contains  a  small  proportion  of  some  inflam- 
mable mis.  The  instrument  consists  of  two  identically 
similar  spirals  of  fine  platinum  wire,  due  of  these  is 
enclosed,  in  an  air-tight  tube  containing  air  and  having  the 
upper  end  closed  by  glass.  The  other  spiral  is  contained  in 
a  similar  tube  of  wire-gauze  having  the  upper  end  likewise 
closed  by  glass.  The  spirals  are  observed  through  a  screen 
<if  ground  gloss  or  other  suitable  substance.  When  a 
current  of  electricity  is  passed  through  both  spirals  in  air 
(hey  glow  equally,  but  if  thej  are  introduced  into  an  atmo- 
sphere  containing  an  inflammable  gas,  the  spiral  in  the  open 
or  wire-gauze  tube  glows  the  more  brilliantly,  the  brilliancy 
increasing  with  increase  in  the  proportion  of  inflammable 
gas  present  By  a  pinion  wheel  fitted  with  a  pointer  the 
spiral  in  the  closed  tube  may  be  approached  to,  and  that  in 
the  wire-gauze  tube  receded  from  the  ground  glass  disc  till 
the  two  appear  equally  luminous.  Thecircle  over  which  the 
pointer  moves  is  graduated  by  experiment  with  measured 
percentages  of  gas,  and  afterwards  enables  the  operator  to 
directly  read  off  the  percentage  present.  Any  small  storage 
battery,  such  as  those  in  use  for  miners'  lamps,  may  be  used 
as  the  source  of  the  electricity. — L.  T.  T. 


An  improved  Actinometric  Pi/rometer.  C.  Latarche, 
Lempere,  mar  Verdun,  France.  Eng.  Pat.  18,652, 
1  Ictober  5,  1893. 

Tuts  instrument  consists  of  a  chamber  /  containing  a  ther- 
netei  /.and  surrounded  by  a  cistern  of  water  o,  contain- 
ing  a    second    thermometer  /'.      The   chamber  /   i-   closed 
ipt  for  the  circular  opening  o.    The  instrument  is  placed 

DSt  the  wall  l>  of  the  furnace  in  such  a  way  that  the 
opening  "  is  against  a  corresponding  opening  c  made  for 
that  purpose  in  the  wall  U  of  the  furnace.  The  bulb  of  the 
thermometer  /  and  the  inside  of  the  chamber  /  are 
blackened.  The  water  in  the  cistern  ,1  is  kept  at  about 
the  boiling  point  by  the  heat  from  the  furnace  wall,  and  the 
thermometer  /  is  also  warmed  by  the  heat  of  this  water- 
jacket.  Hut  in  addition  the  bulb  of  the  thermometer  I 
receive-  the  heat  rays  of  the  furnace  through  the 
opening  c  ".  and  therefore  registers  higher  than  /',  which  of 
course  shows  the  temperature  of  the  water.  This  difference, 
read  on  the  scales  at  the  front  1/  of  the  apparatus,  give-  an 


index   of   the   furnace   temperature,   the   difference    1 

di  pendcnl   on  thi     in    ol    tl , 

the  bulb  ■■'.  I  I-. .ni  thi    opening,  and  thi  '  .-  furnace 

ber.      Ii\    graduating    tie-    instrument     with    known 
furr.ai  of  the  openin 
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and  the  distance  of  the  bulb  of   I   from   that  opening,  any 
degree  of  sensitiveness  maj  be  attained,  aud  e 
centigrade  of  t  in  excess  of  f  may  be  made    to  rei 
any   chosen   number  of  :    heat.      For   moderate 

furnace-heats  the  author  suggests  regulation,  so  th., 

excess  of  temperal  epresents  10  1 '.  of  actual 

temperature.     Fur  very  high    furnace-heats  it   i-   a  !■ 
to   reduce    the  sensitive!  lacing    the    size    of    the 

opening  c  o  by  introducing  a  diaphragm  there.  The  instru- 
ment is  best  hinged  to  the  furnace  wall,  SO  that  during 
stoking,  &c,  it  may  be  swung  on  one  side  t'>  prevent  as 
much  as  possible  the  accumulation  of  dust  in  /.  The 
patentee  claims  that  the  instrument  docs  not  gel  out  of 
order,  gives  very  reliable  results,  and  that  the  temperature 
can  at  any  time  be  read  off  at  once.— L.  I     I. 


INOSGANH ■   (  lll-.MISTRY.— 
QUANTITATIVE. 

The  Determination  of  Nitrates  in  PotabU  Water  A.  11   '    .  . 

J.  Amer.  (  hem.  So.-.  16,  V21— \M. 

Stimulated  by  the   unfavourable  criticisms  of  Haz 
('lark   (J.   Anal.    Appl.    Chem.   5,    1)   upon   the   pheno!- 
sulphonic  acid  process  of  determining  the  nitrates  in  water, 

as   proposed    by    Sprengel    and   revived    by    Grandval    and 

Lajoux,  the  author  has  re-investigated  the  method,  which  he 

be    more    delicate,     trustworthy,    and 

accurate  than  any  process  yet  published.  The  best  reagent 
is  pure  phenol  disulphonic  acid  (  probably — 

OH   SI  Mi    SOjH       !  ;  . 

which    with   nitric     acid    givi  id    even    in     the 

cold;  it  is  prepared  by  heating  in  (not  upon)  a  water- 
bath  at  loo  for  six  hours,  a  flask  containing  .!  gnos. 
of   pure    phenol    and    37    gnus,     of  pure    sulphuric   acid 
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gr.  1'84);  the  ptlriry  of  the  product  thus  obtained  has 
proved  by  the  analysis  oi  the  re-crystallised  barium 
It  i.  apt  to  crystallise  out  upon  standing,  but  is 
readily  re-dissolved  on  warming.  Among  other  reagents,  equal 
parts  of  phenol  and  sulphuric  acid  gave  brown  colonrs, 
which  could  not  be  accurately  matched  :  mixtures  of  the 
ortho  and  para  sulphonlc  acids  from  a  •">  per  cent,  solution 
■  nol  gave  a  fairly  good,  but  sometimes  reddish  shade  ; 
while  pure  ortho-phenol  mono-sulphouic  acid  gave  a  pre- 
cipitate with  ammonia  and  a  bluish-green  coloration.  The 
disulphonic  compound  in  7-."i  per  cent,  solution  yielded  a 
pure  yellow,  which  did  not  change  upon  -landing.  In  the 
of  the  process  a  standard  solution  of  potassium  nitrate 
containing  01  part  of  nitrogen  per  100,000  was  employed, 
and  for  certain  tests  a  solution  of  sodium  chloride,  containing 
7  parts  of  chlorine  per  100,000,  was  also  used.  1  cc.  of  the 
nitrate  solution  was  diluted  to  5  cc,  and  evaporated  in  a 
porcelain  dish  2s  inches  in  diameter ;  and  the  residue  was 
moistened  with  ten  drops  (0-7  cc.)  of  the  phenol- 
sulphonic  acid,  contact  being  ensured  in  every  part  by 
rubbing  -with  a  glass  rod.  7  cc.  of  water  was  then 
md  afterwards  3  cc.  of  ammonium  hydrate,  the  liquid 
being  well  stirred  after  each  addition.  When  the  colours 
could  not  be  accurately  compared  in  the  dishes,  tubes  1, 
inches  deep  and  -j  inch  in  diameter  were  employed.  Varia- 
tions in  the  process  are  dealt  with  under  several  heads : — 
Method  of  Treatment :  The  picric  acid  reaction  gives  low- 
results  at  0°  C,  but  good  results  alike  at  100:  and  at  the 
normal  temperature.  The  addition  of  phenol  or  of  phenol 
su'.phonie  acid  to  the  water  before  evaporation  offers  no 
advantages.  Quantity  of  Add  used :  When  little  chlorine 
is  present,  the  amount  of  acid  used  is  of  little  consequence, 
provided  that  it  suffice  to  cover  the  residue  ;  but  the  use  of 
less  than  10  drops  may  cause  loss  of  nitric  acid. 
Evaporation  :  A  slight  loss  (equal  to  about  1  per  cent,  of 
the  nitrogen  present)  occurs  when  the  evaporation  is 
conducted  at  20°  over  sulphuric  acid,  or  at  100°  on  a  steam 
bath,  if  the  dish  be  removed  immediately  the  residue  is  dry  ; 
a  greater  loss  results  from  the  more  prolonged  evaporation 
at  65=  C.  The  addition  of  sodium  carbonate  before 
evaporation  has  no  marked  effect,  while  the  use  of  sodium 
acetate  rather  increases  the  loss  of  nitrogen.  A  large 
volume  of  water  evaporated  gives  lower  results  than  a  small 
volume,  but  the  difference  is  not  great.  Heating  of 
the  dried  residue  even  to  6.3"  C.  causes  a  distinct  loss  of 
nitrogen.  Effect  of  Chlorine ;  In  waters  containing  less 
than  2  parts  of  chlorine  per  100,000  the  halogen  exerts  no 
appreciable  influence,  but  with  7  parts  per  100,000  the 
evaporation  of  a  comparatively  large  volume  (10  cc.)  at  100 
mav  entail  a  loss  of  30  per  cent,  of  the  nitrogen,  but  this 
loss  may  be  reduced  to  6  or  7  per  cent,  by  using  only  1  to 
5  cc.  of  the  water  and  evaporating  at  20;  over  sulphuric 
acid.  Comparison  with  Standards:  The  errors  due  to  im- 
perfect matching  increase(actually  bnt  not  relatively)with  the 
percentage  of  nitrogen,  ranging  from  0-002  to  0*003  part  of 
nitrogen  for  a  sample  containing  0- 05  part  per  100,000  to 
0-005  part  for  one  with  0- 1  per  100,000.  The  readings  should 
be  taken  rapidly,  and  the  eye  occasionally  rested  by  looking 
intently  at  a  blue  surface.  The  author  recommends  for 
wai-i-  with  much  nitrogen  the  use  of  a  quantity  which  will 
give  a  reading  of  about  0-07  ;  when  the  chlorine  also  is 
high,  evaporation  should  be  conducted  in  won  u6  over  sul- 
phuric acid,  while  if  it  exceed  7  parts  per  100,000  it  should 
be  removed  by  silver  sulphate  free  from  nitrates.  With 
ground  water  10  cc.  of  a  portion,  previously  decolorised  by 
alumina  in  the  cold,  is  evaporated  on  the  steam  bath,  the 
dish  being  removed  before  the  disappearance  of  the  last 
drop  of  liquid.  For  the  standard,  0  •  72  grm.  of  potassium 
nitrate  is  dissolved  in  1  litre  of  water,  10  cc.  of  the  solution 
is  evaporated  in  vacud,  treated  with  acid,  and  made  up  to  a 
litre,  10  cc.  of  this  contains  01  part  of  nitrogen  per 
100,000.  Portions  withdrawn  fur  test  are  made  alkaline  as 
required.  The  process  does  not  determine  nitrogen  in 
nitrites,  since  nitrous  acid  gives  nitrosophenol  with  phenol 
sulohonic  acid,  and  this  is  colourless  in  dilute  solutions. 
v  —  W.  G.  M. 


The  Determination  of  Nitrates  in  Potable  IVater.      A.  H. 

Gill.    J.  Amer.  Ohem.  Sue.  16    [1],  193—197. 

(This  Journal,  1894.) 

I'aist  II. — Reiu'CTiox  to  Ammonia. —  The  chief  objec- 
tions to  any  method  for  estimating  nitrates  in  water,  based 
upon  the  reduction  of  the  nitrates  to  ammonia,  are  caused 
by  (1)  the  corrections  to  be  applied  (..<;.,  that  for  free 
ammonia)  :  (2)  the  risk  of  obtaining  ammonia  from  the 
lie  matter  present ;  (3)  the  variation  in  the  colour 
pro  Luced  by  the  Xessler  solution,  especially  when  distillation 
i-  omitted.  The  variation  is  largely  due  to  the  presence 
of  hvdroxylamine,  which  is  formed  to  some  extent  in  place  of 
ammouia.  The  irregularity  of  the  results  of  the  method 
is  shown  in  tables  given  by  the  authors,  in  which  errors  of 
from  5  per  cent,  to  20  per  cent,  of  the  true  quantity  of 
nitrate  are  quoted.  The  results  are  generally  lower  than 
those  obtained  by  the  phenol  sulphonic  acid  process,  which 
yields  figures  that  are,  on  the  whole,  nearer  the  truth.  This 
holds  even  in  presence  of  chlorine,  in  which  contingency  the 
reduction  process  is  usually  considered  preferable.  The 
many  processes  of  reduction  by  means  other  than  the  use 
of  alumimium — e.g.,  finely-divided  iron  and  an  acid — are 
primarily  designed  for  the  analysis  of  commercial  nitrates 
and  not  for  dealing  with  such  small  quantities  of  nitrates 
as  are  found  in  potable  waters.  Harrow's  method  (J.  C.  S. 
1891,  Trans.  320;  this  Journal,  1891,  727)  is  sensitive 
to  0-04  part  of  nitrogen  per  100,000,  i.e.,  20  times  less 
delicate  than  the  phenol-sulphonic  acid  process.  The 
author  states,  in  conclusion,  that  improvement  in  the 
determination  of  nitrates  in  potable  waters  is  to  be  sought 
in  the  formation  of  organic  nitro-compounds  of  high 
colouring  power  and  constant  composition. — B.  B. 


General  Method  for  the  Volumetric  Determination  of  Silver 
in  any  Form.  G.  Deniges.  Comptes  rend.  117,  1078 — 
1081. 

Tin:  volumetric  determination  of  silver  by  means  of  an 
alkaline  chloride  and  potassium  chromate  as  indicator 
requires  an  exactly  neutral  solution.  Moreover,  the  presence 
of  certain  organic  substances  interferes  with  the  accuracy, 
whilst  only  substances  soluble  in  water  can  be  treated.  The 
Volhard-Charpentier  process  with  potassium  thiocyanate 
permits  of  the  examination  of  silver  compounds  soluble  in 
nitric  acid,  but  is  inapplicable  in  the  case  of  substances  not 
soluble  therein,  such  as  silver  chloride.  On  the  other  hand, 
since  all  silver  compounds  are  soluble  either  in  ammonia 
or  in  potassium  cyanide  solution,  the  following  process  can 
he  used  iu  all  cases.  The  substance  is  dissolved  in  ammonia, 
or,  if  not  soluble  completely  therein  {e.g.,  silver  iodide),  in 
ammonia  together  with  a  sufficient  quantity  of  standard 
potassium  cyanide  solution.  In  many  cases  the  solution  is 
best  effected  by  dissolving  in  nitric  acid  and  supersaturating 
with  ammonia.  A  definite  quantity  of  potassium  cyanide  is 
then  added  with  a  little  potassium  iodide  as  indicator,  and 
then  decinormal  silver  nitrate  until  a  permanent  turbidity  is 
perceptible.  This  occurs  when  the  total  silver  present  is  faintly 
in  excess  of  that  corresponding  with  the  "cyanide  as  regards 
formation  of  argentocyaDide  of  potassium,  AgCy,  KCy ; 
so  that  if  the  cyanide  solution  employed  is  standardised  in 
terms  of  the  silver  nitrate  solution,  the  silver  present  in  the 
substance  tested  is  known  from  the  difference  between  the 
volume  of  silver  nitrate  corresponding  with  the  cyanide 
added,  and  that  actually  employed  in  the  titration.  Varia- 
tions iu  the  quantity  of  free  ammonia  present  do  not  affect 
the  result ;  nor  does  the  presence  of  caustic  or  carbonated 
potash  or  soda,  or  of  chlorides,  bromides,  phosphates,  See. 
Moreover,  pare  potassium  cyanide  solution  of  abDut  1  per 
cent,  strength  is  extremely  stable  at  ordinary  temperatures, 
and  also  at  boiling  heat  in  presence  of  alkalis  ;  so  that  a 
standardised  solution  suffers  no  change  on  keeping  for  a 
fortnight.  Very  satisfactory  figures  were  obtained  on 
making  tests  with  known  quantities  of  silver  chloride, 
bromide,  iodide,  phosphate,  chromate,  and  sulphide.  In 
this  way  precipitated  silver  chloride,  iodide,  &c,  may  be 
volumetrieally  determined,  and  thus  the  quantity  of  chlorine, 
&c.  present  in  liquids  containing  organic  matter  (e.g.,  urine, 
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'.,•  )  in. i .  he  .  isilj    ascert  dued      Similarly  .  i 

mtnining  silver  may  be  readily 
titrated,     i     II.  A.  W. 


/  Graphite  in  Pig-Iron. 

p.  L.  Crobaugh.    ,1.  Amer.  Chi  1894,16,104—108. 

Fuon  several  experiments  with  different  solvents  and  deta  I- 
of  treatment,  it  appears  probable  that  the  graphite  may  ho 
estimated  in  pig-iron  with  sufficient  I  ir commercial 

purposes  as  follows:  Dissolve  5  grins,  of  the  iron  in  125  cc. 
of  nitric  acid  (1 '135  sp.  gr.),  an. hull  mum  ill  atelj  12 
iii  pi-r  cent,  hydrofluoric  n  id  sol  ition  :  boil  I  it  five  minutes 
alter  complete  solution,  and  then  Biter  through  a  doubli 
tared  filter-paper,  wash  with  dilute  hydrochlom  acid  until 
all  inm  is  removed,  and  then  with  alcohol,  ether,  and 
ammonia  successively,  or  with  ammonia  alone  The  filter 
p  iper  is  dried  at  a  temperature  bolow  100  i '  and  « 
it  is  afterwards  ignited,  and  the  weight  of  tin'  residue  is  de- 
ducted from  that  i't  the  mixed  graphite  precipitate.  The  final 
residue  should  be  praotically  hi'/,  owing  to  the  solvent  action, 
first  of  the  hydrofluoric  acid,  and  then  of  the  ammonia.  A 
trace  of  spine  colouring  Bubstanoe,  probably  combined 
earl. mi.  is  yielded  to  the  ammonia  wash-waters,  but  is 
rapidly  removed.  The  hydrofluoric  acid  etches  the  beaker 
in  which  the  solution  is'  effected  to  some  extent,  hut  uo 

severe  corrosion  was  noticed   even  after  several  treatments. 

The  ammonia  ami  the  alcoholic  and  ethereal  washings  leave 
a  Macs  minor  like  deposit  on  evaporation,  which  is  soluble 
in  warm  dilute  ammonia;  but  that  from  the  atnmoniacal 
liquid  will  not  dissolve  in  alcohol  or  ether.  The  dissolved 
matter  separates  in  each  C  ise  in  brownish  flocks.  This  is  a 
matter,  however,  which   the   author  i-  still  investigating. 

Results  are  sufficiently  concordant.     W.  G.  M. 


Tin-  Analysis  of  Steel     II.  K.  Bamher.    Iron  and  Steel 

Institute.  Spring  Meeting,  189  I. 
The  analysis  is  as  follows  :— 200  grains  of  steel  .lriiliiigs 
are  taken,  to  which  is  added  t  oz.  of  distilled  water  with 
i\  ..z.  of  pure  nitric  ail.  sp.  gr.  1  '4'J.  When  the  violent 
action  has  ceased, it  is  boiled  for  some  time  until  all  further 
aetion  eeases.  and  the  steel  is  completely  dissolved.  To  this 
there  is  added  1  OZ.  of  a  pure  10  per  cent,  solution  of 
sodium  carbonate.  The  whole  is  boiled  to  remove  carbonic 
aeid,  evaporated  to  dryness,  and  ignited  in  a  platinum 
vessel  at  a  dull  red  heat.  The  red  powder  obtained  is 
then  treated  with  another  ',  oz.  of  the  above  sodium 
carbonate  solution,  evaporated  to  dryness,  treated  with  hoi 
distilled  water,  containing  about  0*5  per  cent,  of  sodium 
carbonate,  filtered,  and  washed  carefully  with  the  same.  If 
chromium  be  absent,  the  solution  may  he  acidulated  and 
evaporated  to  dryness  to  remove  silica,  and  the  analysis 
then  carried  on  by  the  usual  methods.  The  phosphorus  is 
tanitated  as  ammonia  magnesia  phosphate,  which  takes 
down  the  arsenic  as  ammonia  magnesia  arsenate.  These 
can  be  weighed  together  and  the  arsenic  afterwards  sepa- 
rated and  determined.  If  chromium  be  present  it  is 
advisable  to  add  the  magnesia  mixture  with  a  little  extra 
ammonium  chloride  direct  to  the  alkaline  solution,  when  the 
phosphorus  and  arsenic  are  separated  without  any  trace  of 
chromium. 

By  the  use  of  this  method  the  author  has  in  several  eases 
found  chromium  present  when  it  was  not  even  suspected. 
Where  chromium  is  present  there  is  generally  more  cr 
vanadium  or  molybdenum.  These,  together  with  the 
phosphorus,  sulphur,  and  arsenic,  are  converted  into  -odium 
salts  by  this  method,  the  iron  being  converted  into  insoluble 
oxide.  If  distilled  water  free  from  sodium  carbonate  is  used 
it  is  impossible  to  filter  off  the  finely-divided  oxide  of  iron. 

—A.  W. 


The    Determination    of   Phosphorus     in    Steel.      C.    B. 
Dudley  and  F.  N.   Pease.    J.  Amer.  Chem.  Soc.  16  A  • 

217—224. 
Tiu.   authors,  needing  to    know  wilh-the  utmost  attainable 
accuracy  the  percentage  of  phosphorus  in  three  samples  of 
steel,  made  a  comparison  between  various  standard  methods 


With      the      aid      Of      -evelal  a, led      tO 

analysis.      Sample   l   was 

id    ll  --    than  on.',  per    cent     P  j 

sample  -J   was   a    tire-ste.l  with   o   .",  _..   ..    per   cent  '    and 

0*07   p  r  cent.  Pj  I  teel  »  ith 

1*0—1  i  in  ool   pei  cent.  P. 

Special  c  in  a  in  snmplii 

t...    \ ...    i    varied  from  0*035  per  cent,  to  <J  at.; 

from  Xa  2, 0*0*15  per  cent  to  0*056  per  c  at.;  from  X. 

0*019  per  i    nt.  t 13  per  cent.      For  the  purpose  which 

the  authors  had  in  view,  these  variatio 

.  .1   over,  and  an  examination  ol 

I,     It  was 
the  acetate  i  ■  ■■•  i   results  than 

m  ilj bdate  process,  and   the  follon ing  ca 

detected  :       When  the  process  is  Worked  m  the  usual   me 

the  amount  of  iron  in  the  ferric  state  used  to  precipitate  the 
phosphorus  a-  ferric  phosphate  is  in  uffioienl  to  carrj  the 
whole  of  the  phosphorus  down  j  the  resido  i  left  on  the  tilter. 
after  dissolving  through  the  ferric  precipitate  containing 
the  phosphorus  with  hydrochloric  acid,  still  gives  a  reaction 
with  molybdate  solution,  and  is  therefore  not  free  from 
phosphorus  ;  the  filtrate  from  the  ammonium  magnesium 
phospl  (citric  acid  being  preset  l 
the  presence  of  phosphoi 

The  fact  that  the  molybdate  method  has  a  tendency  con- 
trary to  that  of  the  a  vents  the  use  of  the 
former  as  an  absolute  standard,  and  has  led  to  the  device 
of  the  following  scheme  :—  10  gun-,  of  the  metal  are  treated 
in  the  usual  manner  for  the  separation  of  phosphorus  as 
ferric  phosphate,  but  instead  of  oxidising  only  a  small 
quantity  of  ferrous  iron,  at  least  0*5  gnn.  is  converted 
into  the  ferric  state,  and  the  basic  acetate  precipitation 
aided  bj  the  addition  of  a  little  ammonium  acetate,  The 
precipitate,  containing  all  the  phosphorus,  jg  dissolved  in 
moderately  strong  hydrochloric  acid,  the  solution  is  evapo- 
rated to  dryness,  the  residue  treated  with  4o  it.  of  Stl 
nitric  acid,  and  evaporation  repeated  t..  expel  hydrochloric 
acid.  The  residue  thus  obtained  i-  dissolved  in  7.">  CC-  of 
nitric  acid  i  sp.  gr.  1*13),  the  solution  filtered,  and  pre- 
cipitated with  7.'i  cc.  of  molybdate  solution,  with  the  u 
precautions.  The  precipitate  is  collected,  well  washed. 
dissolved  in  2*5  cc.  of  strong  ammonia,  diluted  with  water, 
and  washed  until  the  filtrate  measures  about  100  cc- 
Snlphuretted  hydrogen  is  then  passed  and  the  solution 
sliehtly  acidulated  with  hydrochloric  aeid,  by  which 
treatment  molybdenum  sulphide  is  thrown  down.  The 
precipitate  is  filtered  off,  well  washed  with  weak  hydro- 
eh!.. ne  acid,  and  the  solution  evaporated  nearly  to 
dryness,  diluted  with  a  little  weak  hydrochloric  acid, 
filtered  if  ncce-savv.  cue,  titrated  to  15  CC,  and  pn 
ripitated  with  magnesia  solution  and  ammonia,  and  the 
precipitate  collected  in  the  ordinary  way.  1  his  method 
tend-  to  give  results  verj  slightly  belovi  the  truth  from  the 
retention  of  phosphorus  in  the  filtrate  from  the  ammonia- 
magnesium  phosphate,  but  it  is  preferable  to  either  of  the 
single  processes.  It  is  a  modification  ol  Kile's  combina- 
tion method,  and  has  the  advantage  of  eliminating  arsenic 
at  the  point  where  the  molybdenum  sulphide  is  separated. 

— B.  13. 


Tin  Volumetric  Determination  of  Phosphorus  in  Steel. 
C.  B.  Dudley  and  1'.  N.  Pease.  J.  Amer.  Chem.  Soc. 
16  [4],  224-280. 

Tut:  volumetric  method, which  consists  essentially  in  redt 
the  phosphomolvbdnte  precipitate  by  means  ,,f  zinc   and 
titrating  the  reduced   solution  by  permanganate, 
used   in  America,  and  its   possible   fadings  have   now  been 
studied  by  the  authors.     The   follow  -  arise: — 

(1.)  Is  all"  the  phosphorus  collected  in  the  molybdate  pre- 
cipitate'- On  this  the  authors  cannot  express  a  personal 
opinion,  but  quote  Lawrence  Smith  to  the  effect  that  the 
concentration  of  the  phosphorus  in  a  small  pro-.ort.on  of 
the  iron  bv  means  of  a  preliminary  basic  acetate  precipitation 
is  desirable.  (  See  preceding  abstract.)  (2.1  Is  the  yellow 
pitate  of  constant  composition:-  This  the  authors 
answer  in  the  negative,  insisting  on  the  need  for  observing 
standard  conditions,  and  condemning  the  use  of  any  ratio. 
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,  ^pressing  the  composition  of  the  yellow  precipitate  obtained 
under  one  set  of  conditions,  for  calculating  the  composition 
of  a  precipitate  produced  under  different  conditions.  (3.) 
How  shall  the  proper  factor  for  use  with  prercanganaie  of 
potash  be  obtained  i  The  published  ratios  between  molybdic 
acid  and  phosphorus  vary  from  100: 1*54  to  100:  1-90, 
and  a  similar  ambiguity  exists  in  the  relation  of  the  iron 
•  1  to  standardise  the  permanganate)  and  the  molybdic 
scid  after  reduction.  The  authors  have  endeavoured  to 
settle  this  point  by  determining  phosphorus  in  steel 
symmetrically  and  volametrically,  and  thus  obtaining  the 
ratio  empirically .  (See  preceding  abstract.)  The  values 
which  they  prefer  are:  iron  to  molybdic  acid  =  100  :  90-76. 
and  molybdic  acid  to  phosphorus  =  100:1-90.  (4.)  If  the 
conditions  are  made  constant,  will  the  results  obtained  be 
uniform  and  agree  with  each  other?  The  authors  consider 
that  with  identity  of  conditions  the  agreement  of  duplicates 
by  the  same  chemist  should  be  within  0-002  per  cent.,  and 
of  different  chemists  within  0-004  per  cent. — 1!.  Ii. 


The  Determination  of  Phosphorus  in  Steel  by  Dudley's 
Method.  O.  S.  Doolittle  and  A.  Eavenson.  J.  Amer. 
Chem.  Soc.  1894,  4,  234— J  17. 

Thk  paper  is  mainly  a  criticism  of  that  by  Dudley  (f.s.), 
and  deals  with  several  points  discussed  by  the  latter. 

Ratio  between  phosphorus  and  molybdic  aeidin  the  yellow 
precipitate. — The  process  chosen  by  Dudley  of  comparing 
gravimetric  and  volumetric  results  from  the  same  steel,  and 
thus  obtaining  an  empirical  ratio,  was  adopted.  Four  steels 
differing  considerably  in  composition  were  used  and  gave 
ratios  varying  from"l00:  1-759  to  100:1-813,  the  value 
100:90-76  being  taken  for  the  ratio  between  iron  and 
molybdic  acid.  The  authors  therefore  conclude  that 
Dudley's  ratio  100  :  1"90  is  erroneous.  A  direct  deter- 
mination of  the  same  ratio  in  yellow  precipitate  obtained 
from  a  solution  of  ferric  nitrate  containing  phosphoric  acid, 
was  made  by  estimating  the  phosphorus  in  one  weighed 
portion  of  a  solution  of  the  yellow  precipitate,  and  the 
molybdic  acid  in  another  portion  of  the  same  solution. 
The  method  used  for  estimating  the  molybdic  acid  con- 
sisted in  precipitation  with  lead  acetate,  the  mixed 
precipitate  of  lead  molybdate  and  lead  phosphate  being 
dried  at  l:503  C,  and  the  phosphate  allowed  for.  The  ratio 
between  molybdic  acid  and  phosphorus  thus  computed  is 
100:1-797.  A  repetition  of  the  determination  on  yellow 
precipitate  actually  separated  in  the  course  of  several  steel 
analyses  by  Dudley's  own  method, gave  the  ratio  100: 1 '  792, 
confirming  the  value  usually  accepted,  viz.,  100  :  1  -794. 

Ratio  between  iron  and  molybdic  arid. — The  authors 
found  that  the  means  adopted  for  reducing  the  molybdic 
acid  previous  to  its  titration  with  permanganate  had  a 
considerable  influence  upon  the  results.  The  common  plan 
of  passing  the  solution  through  the  so-called  "  redactor  " 
(a  zinc-filled  tower),  gave  results  which  fluctuated  with  the 
condition  of  the  reducing  material  and  the  time  occupied 
by  the  liquid  in  traversing  the  .apparatus.  Merely  boiling 
with  excess  of  zinc  gave  results  appreciably  lower  than 
those  obtained  by  the  aid  of  the  reductor.  The  ratio 
finally  adopted  by  the  authors  between  iron  and  molybdic 
acid  is  100:89- 10,  instead  of  Emnicrton's  value  100:90-76. 

Effect  of  temperature  on  the  precipitation  of  arsenic  — 
The  authors'  results  confirm  those  <>l    Handy  (v.t.),  in  so 

far  a*  the  mechanical  action  of  the  phosphorus  is 
concerned,  in  carrying  down  arsenic  with  the  molybdate 
precipitate.  Only  when  both  phosphorus  and  arsenic  are 
present  in  considerable  amount  is  precipitation  of  the  latter 
to  be  feared.  A  necessary  precaution  is  to  keep  the 
temperature  of  the  solution  at  the  time  of  precipitation  as 
low  as  is  consistent  with  the  complete  separation  of  the 
phosphorus.     The  authors  consider  32°  C.  a  suitable  limit. 

— B.  13. 


The  Determination  <>/'  Phosphorus  in  Steel  in  tin-  Presence 
of  Arsenic.  J.  O.  Ilaudv.  J.  Amer.  (hem.  Soc.  16  [  I], 
231—234. 

An  objection  to  the  ruolybdate  method  for  the  determi- 
nation of  phosphorus  in  steel  is  that  arsenic  may  be  simul- 
taneously precipitated  and  reckoned  as  phosphorus.  The 
author  shows  that  when  little  or  no  phosphorus  (<;.;/.,  0-O02 
per  cent.)  is  present,  arsenic  is  not  precipitated  even  if 
present  to  the  extent  of  0-5  per  cent.  In  the  event  of  a 
larger  quantity  of  phosphorus  being  determined,  arsenic 
may  precipitate,  being  apparently  carried  down  mechanically, 
but  can  bs  eliminated  by  solution  and  re-precip:tation. 
These  dicta  apply  to  the  author's  own  method.  (J.  Anal. 
Appl.  Chem.  April  1892.)— B.  B. 


Notes  ait  the  Determination  of  Nickel  in  Steel.  J.  Westesson. 
.1.  Amer.  Chem.  Soc.  1894,16,  110—112. 

Tin:  presence  of  chlorides  interfering  with  the  electrolysis 
of  the  acetic  solution  after  separation  of  the  iron  as  basic 
acetate  and  necessitating  the  tise  of  hydrogen  sulphide  to 
collect  the  nickel,  the  author  dissolves  1  gnu.  of  the  sample 
in  1-16  sp.  gr.  sulphuric  acid,  to  which  5  cc.  of  weak  nitric 
arid  is  subsequently  added ;  neutralisation  with  sodium 
carbonate  and  precipitation  as  basic  acetate  with  the  aid  of 
sodium  acetate  are  carried  out  in  the  usual  way.  The  pre- 
cipitation of  the  acetate  is  twice  repeated,  and  the  collected 
filtrates  are  evaporated  to  400  cc,  the  addition  at  this  stage 
of  10  cc.  of  strong  ammonia,  followed  by  boiling  for  a  few 
minutes,  is  found  to  precipitate  the  manganese,  which  does 
not  retain  more  than  1  ■  5  per  cent,  of  the  total  nickel  present. 
The  ammouia  must  be  added  to  the  hot  solution  in  order  to 
separate  the  manganese  satisfactorily.  The  filtrate  is  then 
ready  for  electrolysis.  Besults  are  very  concordant,  and 
the  whole  analysis  may  be  completed  in  eight  hours,  with 
the  aid  of  eight  good  Grove's  cells,  or  longer  with  a  less 
powerful  battery. — W.  (i.  ^^. 

Determination  of  Nickel  in  Nickel  Steel.     E.  D.  Campbell. 
J.  Amer.  Chem.  Soc.  1894,  16,  96—102. 

Tins  method  is  intended  to  provide  a  rapid  and  accurate 
determination  without  precipitation  of  basic  acetates  or 
use  of  hydrogen  sulphide.  Dissolve  2-2222  grms.  of  the 
steel,  boiling,  in  a  500-cc.  graduated  flask  in  20  cc.  nitric 
acid  of  1  "20  sp.  gr.,  and  5  cc.  hydrochloric  acid  of  1-21 
sp.  gr.  ;  add  155  cc.  sodium  phosphate  solution  (200  grms 
of  crystallised  Xa.,HP04  in  1,860  cc.  of  water);  clear,  if 
necessary,  with  a  few  drops  of  hydrochloric  acid,  add  25  cc. 
of  1-04  acetic  acid,  and  then  100  cc.  of  sodium  acetate 
solution  (250  grms.  crystallised  salt  in  820  cc.  of  water), 
shake,  dilute  to  502-5  cc.  shake  again,  and  allow  to  stand 
for  15  minutes.  The  ferric  phosphate  thus  precipitated 
will  be  free  from  nickel,  but  may  retain  a  little  copper;  it 
will  occupy  a  volume  equal  to  2-5  cc.  The  liquid  is  passed 
through  a  dry  filter  into  a  dry  beaker ;  250  cc.  is  then 
withdrawn  for  further  treatment,  this  being  exactly  half  the 
solution  after  removal  of  the  iron  precipitate.  Boil  the 
250  cc.  and  add  20  grms.  potassium  hydroxide  dissolved  in 
40  cc.  of  water  ;  boil  for  five  minutes  and  then  maintain 
nearly  boiling  until  the  precipitate  has  separated  well ; 
filter  through  an  asbestos  filter  with  the  aid  of  the  filter- 
pump,  and  wash.  The  precipitate  contains  every  trace  of 
copper,  manganese,  and  nickel ;  it  is  now  redissolved  in 
6  cc.  of  hot,  strong  hydrochloric  acid  mixed  with  6  cc.  of  hot 
water,  and  the  filter  washed  with  the  minimum  of  water. 
The  solution  and  washings  are  caught  in  a  flask,  and 
should  not  exceed  50  cc. ;  to  the  liquid  is  added  15  grms. 
of  granulated  lead  (of  such  size  that  it  passes  a  sieve  with 
20,  but  remains  on  one  with  40  meshes  to  the  inch),  which 
precipitates  all  the  copper  by  exchange  during  a  10 
minutes'  intermittent  agitation  at  40J  to  50°  C.  Filter 
through  glass-wool,  wash  with  a  little  water,  evaporate  the 
filtrate  down  to  about  60  cc. ;  then  add  10  cc.  of  the  above- 
mentioned  sodium  phosphate  solution  and  ammonia  until 
a  precipitate  just  forms,  then  add  hydrochloric  acid 
until  it  just  redissolves,  cool,  transfer  to  a  graduated 
vessel,  add  5  cc.  of  ammonia   (sp  gr.  0-90)  and  dilute   to 
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1 1 1   l  cc.     Aft.  r  shaking  well  and  standing  for  1 5  minute*, 

pass  through  a  dry  filter-paper,  and  reserve    I c.  ol  tho 

filtrate  (equal  to    I  grin  of  the  steel)  for  determination  of 
the  nickel.     The  manganese,  with   lead    from  the  eopper 
precipitation,  is  thus  separated.     The  nickel  is  then  di 
mined  by   electrolysis  or  volumetrically.     For  the  electro 
lytic   method,  the    lot)  cc    .'i    filtrate  is  transferred  to   a 

c.    platinum   dish,  and    there   mix.'.t  with    25   cc.   of 
ammonia   (sp.  gr.  0'90)  and  SO  cc    ol    water;  after  depo 

i,  using  .i  platinum  cone  as  anode,  the  ni>  kel  is  washed 
tir-t  with  water  and  then  with  spirit,  and  dried  I  10  .  The 
empty  <1  i  - 1 1  should  be  tared  after  the  removal  of  the  nickel 
doposit,  which  is  effected  by  means  of  6  cc.  nitric  acid  of 
sp.gr.  i'2,  and  subsequent  washing  with  spirit,  followed 
by  drying  at  I  to*,  in  order  to  imitate  as  far  us  possible 
the  conditions  under  which  it  was  weighed  with  the  nickel. 
I  hi  the  volumetric  process  the  100  cc  of  solution  is  just 
acidified  with  hydrochloric  acid,  and  ammonia  is  then 
introduced  until  the  deep  blue  colour  of  the  ammonium 
nickel  salt  just  disappears,  utter  which  an  exc  as  of  I  ci 
added,  the  whole  is  diluted  to  '-'"n  cc,  and  npric 

nttrocyanide  indication  is  run  in,  foil  wed  bj  standard 
potassium  cyanide  (12  grms.  to  the  litre)  until  tho  purple 
colour  changes  to  a  clear  pale,  straw-yellow.  Vfter  allowing 
for  the cyauide  used  by  the  indicator,  the  nickel  percentage 
is  readily  calculated.  The  cyanide  solution  must  l>c 
standardised  with  nickel  solution  of  known  strength  under 
similar  conditions,  as  to  bulk  of  solution  and  ammonia 
salts,  to  thos,.  obtaining  in  the  analysis.  The  indicator  is 
made  by  adding  500  cc.  of  water  containing  2*5  grms.  of 
potassium  ferrocyanide,  with  constant  stirring,  to  a  s  ilutiou 
formed  by  dissolving  2*5  grms.  of  copper  sulphate  in  'Jo  cc. 
of  water,  addiiiL'  to  it  ammonium  oxalate  until  the  precipi- 
tate first  formed  just  rediesolves,  and  then  diluting  to 
Son  cc.  A  precipitate  sometimes  forms  on  standing,  but 
is  so  tine  that.it  the  liquid  be  thoroughly  shaken,  it  does 
not  affect  the  accuracy  of  the  estimation.  The  correction 
for  the  indicator  is  found  by  titrating  5  cc.  to  which  200  cc. 
of  water,  and  six  to  eight  drops  of  ammonia  have  been  added  ; 
it  should  require  about  0*2  cc.  of  the  cyanide  solution,  of 
which  1  cc.  =  0*0025  Ni.  Duplicate  results,  right  to 
within  0*05  per  cent.,  maj    be  obtained   by  the  volumetric 

pr ss  within  three  hours  of  receiving  the  sample. 

— \V.  C.  M. 


Laboratory  Notes.    .1.  S.  de  Benneville.      J.  Amer.  Chem. 

Soc.  18D4,  16,  D6—  67. 
In  the  analysis  of  ingot  copper,  the  separation  of  many 
of  the  impurities  by  ammonia  is  often  incomplete,  and. 
moreover,  the  precipitate  tends  to  piss  through  the  filter 5 
the  author  therefore  dissolves  10  grms.  of  the  metal  in 
nitric  acid,  evaporates  excess  of  acid,  re-dissolves  the  copper 
in  ammonia,  and  adds  sufficient  barium  hydroxide  to  throw 
down  all  the  minor  constituents,  the  appearance  of  a  scum 

BaCO  )  indicating  sufficiency  of  baryta.  The  precipi- 
tate, which  separates  well,  is  filtered  and  washei  with  dilute 
ammonia;  it  contains  all  the  lead,  bismuth  tin,  iron,  man- 
ganese, and  antimony  present,  but  not  the  whole  of  the 
arsenic  or  phosphorus.  It  may  be  treated  by  any  known 
method  of  separation.  The  silver,  zinc,  and  cadmium  in 
the  filtrate  are  precipitated  by  hydrogen  sulphide,  after 
decolnrisation  by  potassium  cyanide.  If  the  solution  of  the 
10  ;raif.  of  copper  be  diluted  originally  to  150  cc,  but 
little  of  the  copper  ammonium  sal'-  separate  out,  and  these 
dissolve  readily  in  a  little  warm  dilute  ammonia,  which  does 

iffeet  the  baryta  precipitate.  With  50  grms.  diluted  to 
500  cc.  considerable  separation  was  noted. — W.  (,    M. 


Experiments  on  the  Analysis  of  Pig-copper,  Brasses,  ami 
Bronzes.  .1  S.  de  Henneville.  J.  Amer.  t'hem.  Soc. 
16,  183— 1  10. 

Is  this  paper  the  author  details  experiments  which  he  has 
made  in  working  out  his  process  for  the  analysis  of  pig- 
copper  (  111/,  preceding  abstract  i.  I  >u  treating  an  alloy  of 
tin  and  copper  with  nitric  acid  a  slightly  excessive 
percentage  of  tin  was  found  in  all  cases  quoted,  showing  thai 


the  metastannic  acid   was  quit/  1  j  hours' 

' 111  the    liquid    obtained,    oithel    bj     Simple    dilution 

to  lOcc  after  evaporation  to  by  dilution  tolSl 

•  lit.    nitric    acid,    by    dilution    tO    lOee.  and 

with  5  grms.  of  added  ammonium   nitrate,  bj  adding  6*59 
ammonia,  or  bj  adding  .'■  gnu-,  ol   ammonium    nmate  and 

6*52  at phorus  is    present  in   tain 

quantities  it  remains  almost  completely  with  the  tin  .  when. 
e    pi  iportion     of  phosphorus    to   tin   i-    b 
25:71    much    remains  tion,     the     ratio 

ise  quoted,  I  :  I. 
In  the  ease  of  arsenic,  much  ma*  remain  in  solution  even 
when  an  excess  of  tin   is   present     The    phosphate    and 

if  tin  are  not    complete  even    alter 

hour-'  digestion  with  alkaline  sulphide.     When  tin  is 

thrown  down  from  cupreous  solutions    by   an    excess    of 

ammonia,  the  precipitate  is  alwa*  with  much 

substituting  antimonj  for  tin  in  the  exp 
"    is  found  thai   the  separation  of  antimony   1-   nol   quite 

ther  from   nilric  acid  or    a 
and  that  tl  .tion  of  phosphorus   in  the  residue  is 

Keren    ig  ■  ore  directly  to  his  own 
process,  the  author  finds  thai    while   uicki  sine, 

cadmium,  and  silver  are  not  al  all  precipitated,  and  tin, lead, 
and  iron  are  completely  precipitated  either  bj  ammonia  or  bj 

1  hire  of  ammonia  and  barium  hydrc.  ide,  lii"  phosphi 
which  is  not  separated  bj   the  former,  is  partially  precipi- 
tated by    the   latter   reagent,   and    the  bismuth,  manganese, 
and    antimony     which    are    incompletely    tin. no    down    by 
ammonia,  are  perfectly  separated  bj  thi  iryla. 

Arsenic  is  quantitatively  precipitated  only  in  concentrated 
solutions  by  the  barium  mixture,  but  not  at  all  by  ammonia 
alone.     Finally  the  author  finds  that  thi  se  may  be 

separated  with  sufficiently  accurate  results  by   precipitation 
with  nitric  acid  and  potassium  chlorate,  as   in  the  similar 
method  used  fir  its  determination  in  steel,  and  that  witl 
the  removal  of  the   copper  from   the   solution,  as   had  been 
proposed  by  Jones. — \V.  li.  M. 


Note  nn    Pi  mberton's  Method  of  Phosphoric  Acid  Dt 
initiation  as  compared  with   the    Official  Methods.     W. 
t      Daj  and    A.    P.   Bryant.    J.  Amer   them.   Soc.    1894, 
16    [4],  -'Si— 2S3. 

The  authors  find  that  the  agreement  between  the  two 
methods  is  as  close  as  could  be  desired.  Pemberton's 
Statement  that  the  time  required  tor  a  single  determination 
is  :jo — in  minutes  from  the  measuring  of  the  solution  tor 
titration,  is  entirely  reasonable. —  A.  tl.  H. 


77ie  Determination  of'  Phosphoric   Arid.     H.    I'emberton, 

jun.  J.  Amer.  Chem.  Soc.  1894, 16  1  -■  —  -"-'■ 
In  a  previous  paper  (this  Journal,  1894,  176)  the  author 
quoted  some  experiments  which  showed  that  2:1-2  mole- 
cules of  .Va.a>  are  required  to  neutralise  an  amount  of  the 
yellow-  molybdate  percipitate  containing  1  mil.  i':<>, 
experiments  have  shown  that  this  number  should  be  33 
molecule-,  so  that  the  standard  acid  for  the  process  should 
be  made  by  diluting  .'iii.'t'T  cc.  of  N -sulphuric  acid  to  one 
litre,  and  not   326*5  cc,  a-  previously  stated.  — A.  ' 


The   Chemical   ami    Physical  Examination    of  Portland 

Cement.      T.   B.  StiUmao.       J.  Amer.  ("hem.   *•        If, 
[3],  161. 

See  under  IX.,  paje  637. 


ORGAXIC  CHEMISTRY  — (JCAMTTA  TIVE. 

The    Titration  <>/  Aniline   and   oth*  r  Organit     B 
Methyl  Orange.     G    Lunge,      Chem.  Ind.  16,  490. 

Ai  t  fn's  •  xperiments  on  the  titration  of  organic  bas. 
methyl  orange  are  stated  by    I-unge   to   have  been   made  by 
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trim  10  years  ago.  The  results,  however,  were  found  to  be 
actory  in  the  ease  of  quinoline  only.  The  titration  of 
para  o'aii.lme  showed  only  from  97  to  99  per  cent.,  that  of 
aniline  from  90  to  94  per  cent,  of  the  quantity  of  base 
actually  present.  The  bises  were  dissolved  in  25  per  cent, 
strong  alcohol;  solutions  in  stronger  alcohol  could  not  be 
titrated  at  all.— C  .  I  ».  W. 


The  Iodine  Number  of  Rosin.    P.  C.  Mellhiney.     J.  Amer. 
Chem.  Soe.  1S94.  16,  56—57. 

Mills  gives  112-7  as  the  bromine  absorption  of  rosin, 
which  is  equivalent  to  an  iodine  absorption  of  179,  but  this 
does  not  agree  with  the  iodine  numbers  of  fienedikt  (115*7) 
and  Williams  (115-3  to  113-3).  Theauthor — working  with 
different  rosins,  using  250  cc.  silver  assay  bottles  with  well- 
ground  stoppers,  and  treating  0-3  grin,  of  the  sample  with 
10  cc.  of  chloroform,  and  an  iodine  solution  containing 
25  grins,  of  iodine  and  30  grms.  of  HgCl.,  per  litre,  in  a 
dark  place — found  an  average  iodine  value  of  155-5;  but 
owing  to  intentional  variations  in  the  excess  of  iodine 
(equivalent  to  from  1-9  to  50-2  cc.  of  decinormal  thio- 
sulphate  solution)  and  in  the  time  of  absorption  (  I  to 
52  hours)  the  actual  numbers  ranged  from  126-7  to  172  0. 
The  greater  the  excess  of  iodine  and  the  longer  the  time 
of  absorption,  the  higher  was  the  reading.  The  variations 
are  SO  great  as  to  disqualify  von  Hubl's  process  for  use 
with  oils  containing  rosin. — \V.  G.  M. 


.1    New  Method  of  Analysing    Fats  and  Resins.      P.  C. 
.Mellhiney.     J.  Amer.  Chem.Soc.  1894,  16  [4],  275—278. 

The  following  process  has  been  devised  for  determining  the 
amount  of  bromine  which  oils  and  resins  can  absorb  by- 
addition  ("  bromine  addition  figure  "),  and  at  the  same  time 
the  amount  of  bromine  which  replaces  hydrogen  ("bromine 
substitution  figure"),  in  a  given  time.  It  depends  upon 
the  fact  that  bromine,  in  tormmg  substitution  ptoducts, 
liberates  a  molecule  of  hydrobromic  acid  for  every  atom  of 
ibromine  which  replaces  hydrogen,  whilst  in  forming  additive 
compounds  no  hydrobromic  acid  is  liberated. 

From  0-25  to  l'OO  grm.  of  the  substance  is  dissolved  in 
10  cc.  of  carbon  tetrachloride  in  a  500-cc.  bottle.  An 
excess  of  a  solution  of  bromine  in  carbon  tetrachloride 
.  N)   is    ahled.    and  the  bottle    kept     in    the    dark    for    18 

hours.  At  the  expiration  of  this  period  the  buttle  is  placed 
i:i  ice  to  form  a  partial  vacuum  by  cooling  the  gaseous 
contents,  and  a  piece  of  rubber-tubing  is  slipped  over  the 
■neck  so  as  to  form  a  well  around  the  stopper.  This  well  is 
filled  with  water,  and  the  stopper  is  carefully  lifted,  so  that 
the  water  may  be  sucked  into  the  bottle  and  absorb  the 
hydrobromic  acid  present.  When  about  25  cc.  of  water 
have  been  added,  the  bottle  is  well  shaken  and  10 — 20  cc.  of 
a  20  per  cent,  solution  of  potassium  iodide  and  about  75  cc. 
more   water  are   added.        The   liberated   iodine  is  titrated 

with  x  sodium  thiosulphate.    The  contents  of  the  bottle  are 

lit 
transferred  to  a  separator,  the  aqueous  portion  separated, 
and   filtered  through  a  cloth.      A  few  drops  of  thiosulphate 
are  added  to  the  aqueous  solution  if  it  be  blue,  and  the  liquid 

is   titrated   with  jt;  potassium    hydroxide    solution,   methyl 

orange  being  used  as  an  indicator.  It  is  better  to  add  an 
excess  of  the  alkali  and  to  titrate  back. 

The  total  bromine  absorption  per  cent,  is  calculate. 1 
from  the  difference  between  the  bromine  equivalent  to  the 
liberated  in  line  and  the  total  bromine  used.  The  bromine 
substitution  figure  i*  calculated  from  the  amount  of  hydro- 
bromic acid  found  by  the  titration,  and  returned  as  a 
percentage  on  the  oil  taken;  twice  tin-  value  subtracted 
from  the  total  bromine  absorption  gives  the  bromine 
addition  figure. 


The  following  results  are  quoted 


Total 

Rrnniine 
Absorption 

in 
IS  Horn's. 


Bromine 
Addition 
Figure. 


Bromine 

Substitu- 
tion 

Figure. 


Per  Cent.  Per  Cent.  Per  Cent. 

W.d.iosill 21 -J  -70  0  106-35 

E.rosin 20fi'50  0  103*25 

Second  rosin  oil  (a)   116*20  0  5S-10 

W  m-7"  i)  .-.::-, 

American  raw  linseed  oil  ...  102*88  *02'S8  0 

Same  oil  boiled 103-02  u 

White  salad  cotton-seed  oil..  65*54  64*26  0*64 

Sperm  oil   50-GO  54*52  l-iii 


-A.  (..  B. 


Solubility     Teats     of    Dark   Mineral     Lubricating     Oils. 
Holde.     Mitt.  K.  Tech.  Versuchsanst.  11  [5],  261—272. 

Is  a  paper  published  in  1890  (311),  the  author  described 
how  certain  dark  mineral  oils,  when  treated  with  petroleum 
spirit,  gave  a  dark  precipitate,  soluble  in  benzene,  which  he 
identified  as  asphalt.  In  the  present  paper  he  further  investi- 
gates the  same  subject.  He  had  fouud  that  the  specific 
gravity  and  boiling  point  of  the  petroleum  spirit  used  as  a 
solvent,  greatly  influenced  the  solubility  cf  the  asphalt,  and 
great  care  had  to  be  devoted  to  this  point,  as  the  previous 
experiments  had  shown  that  the  asphalt,  that  would  separate 
out  from  these  oils,  was  in  solution,  or  partly  so,  in  the 
crude  petroleum.  A  number  of  preliminary  tests  were 
therefore  made  of  the  solubility  of  the  oils  in  question,  in 
petroleum  spirit.  The  results  of  these  tests  are  given  in 
tabular  form  in  the  paper. 

They  showed  that  the  amount  of  deposit  formed 
depended  very  largely  on  the  specific  gravity  of  the 
petroleum  spirit  used,  and  on  the  time  the  solution  was 
allowed  to  stand.  Oils  which  showed  turbidity  after 
standing  for  ten  minutes,  were  frequently  quite  clear 
at  first.  Generally  speaking,  the  more  asphalt  an  oil  con- 
tains the  sooner  the  precipitate  shows  itself.  All  the  oils 
experimented  on  in  these  tests  were  clearly  soluble  in  the 
petroleum  spirit  used.  It  may  be  said  that  the  larger  the 
quantity  of  solvent  added  to  the  oil,  the  larger  the  volume 
of  the  deposited  matter,  and  that  filtering  has  no  perceptible 
effect  on  this  volume.  The  author  considers  that  it  may  be 
generally  assumed  that  the  asphalt  exists  in  a  dissolved  state 
in  lark  mineral  oils  rich  in  that  substance,  and  that  the 
dark  particles  observable  in  certain  oils  of  this  class  are 
probably  particles  of  solid  paraffin  coloured  dark  by  the  oil 
itself.  The  influence  of  the  addition  of  asphalt  on  the  physical 
properties  of  the  oils,  was  also  investigated,  and  it  was 
found  that  it  produces  a  certain  thickening  of  the  oil,  an 
increase  in  the  specific  gravity,  and  a  strong  coloration. 
The  effect  of  various  quantities  of  asphalt  on  the  viscosity 
is,  however,  but  small.  The  addition  of  asphalt  does  not 
injuriously  affect  the  behaviour  of  mineral  lubricating  oils 
at  ordinary  temperatures.  When  thin  layers  of  asphalt- 
containing  oils  were  subjected  to  a  temperature  of  100' C. 
for  10  hours  the  following  effects  were  noticed.  Oils  con- 
taining but  little  asphalt,  or  none,  remained  liquid;  those 
containing  from  1*3  per  cent,  to  2-3  per  cent,  became 
sticky  and  thick;  whilst  oils  containing  5  per  cent,  to  6  per 
cent,  were  converted  into  a  thick  resin-like  mass.  All  these 
oils,  however,  remained  liquid  when  the  temperature  was 
50  C.  instead  of  100  C.  For  railway  purposes,  the  per- 
centage of  asphalt  must  be  small,  or  the  oils  are  liable  to 
solidify  at  low  temperatures  and  to  dry  up  at  high  ones. 
The  author  suggests  the  following  conditions: — (1.)  The 
oil  should  form  a  clear  solution  with  benzol  (which  dis- 
solves all  the  asphalt  present).  (2.)  That  petroleum  spirit 
of  a  sp.  gr.  of  0-64   should   not   form   a  greater  quantity 
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ate  wilb  unfiltered  than  with  fill 
oil  (thns  the  |i   •  led  particle*  o(  asphalt   is 

lin-t  i  :  and  he  i-  "f  the  opinion  thai  the  ti  - 
of  dark-coloured  mineral   "il-  for   lubricating  purposes,  by 
lining  the  quantities  of  asphalt  deposited  by  petroleum 
t,  from  -iiiitll  samples  of  both  filtered  and  unfiltered 
oil,  is  desirable. — K.  U.  P. 


.1  Rapid  and  Accurate  Method  of  Determining  the 
1/  Mure  ti'i't  Oil  in  Linseed  Cakes  and  r,ih*r  Pemding- 
Stuffs.  A.  1*.  Aitken.  J.  Amer.  Chem.  Soc.  16,  114— 
199. 

Tin:  author  believes  that  the  discrepancies  between  different 

nninations  of  water  in  feeding-stuffs  are  mainly  •  ! 
the  low  and  comparatively  irregular  temperatures  obtaining 
in  the  ordinary  water-oven,  and  to  the  varying  oxidatioi 
oil  in  the  sample.  He  therefore  heats  the  material  in  a 
Steam  hath  in  a  current  of  dry  coal-gas  (or  hydrogen).  The 
apparatus  isshownin  longitudinal  and  cross-section  in  the 
figure.    [I  a  bos    loin.   ■   4  in.   k  2  in.,  with  a 


1  '  - 


J3~ 


l"»  1 1-  II llJL 


A 


volun  which   pai  u  into  the 

low,  ,a|lj 

I  j-'i"1-1  1  into  .in  aluminium  b  >al  m,  which,  with     • 

limilir  boats,  is  placed  on  1  into  the 

I"  ating-tul i   ili.  dried  b\ 

passii  iiuii  chloride,  is  then  passed  through  <l  into 

the  upper  tube,  where  ii   becomes  heated,  ind  then,  a 
urav,  rsing  the  ro  Snail]  led 

off  through  ./  :..  the  Bonsen  burner  A,  and  i-  there  utilised 
for  the    generation    of   the    steam   required   t.,   heal 
apparatus.      The     box    i-  constructed   of  copper,   bul 
jacketed   throughout   with 

samples  are  cooled  in  desiccators  and  w<  .  may  then 

be   usril   for   the   determination    of  oil.        i  tion 

of  the  oil  is  effected   by  ether,  the  in  a 

polished    lira--    tube     ;   in.  in  I     in.  in 

length,  contracte  1   al  in. 

in     diameter    and    1  \   in.   I 

material  into  this  tube,  a   disc  of  wire-gauze,  followed  by  a 
double  tightly-fitting  wad 
duced  into  the  wide  tube  and  |  r  - 
end;  a  second  wad  ol   paper  only  is  finally  plac 
the  sample.     When  oil-cake  i-   i  may 

be  omitted.     Thi  I   with  boiling  eth.'r 

with  the  aid  of  a  specially-constructed  water-bath; 
consists  m  a  ziuc  1  on  shallower  than  the  length 

of  the  extraction-tube,  with  a  number  of  vertical  c   . 
tubes,  running  through  from  to  1-  <t t. >m  and 
both  ends  lias  a  slight   shoulder  at  the  botl 

to  catch  and   Eup]  ;  .irtiou  of  on 

the  extraction-tubes,  which  must  just  ti;.  into  it.  A  gentle 
circulation  of  warm  water  is  maintained  in  the  box  with  the 
aid  of  an  upper  and  a  lower  lateral  tube  soldered  through 
one  -i'U-  of  the  bath  Below  this  hn\  is  a  second  water- 
jacketed  vessel  with  a  stop-cock  at  the  bottom,  and  with 
perforations   ii  :ling    to  the  tubes    in  tbe 

upper  box,  through  which   pass   the  contraced  portion 
the  extract    •  tulation  of  cold  water  is  maintained  in 

the  jacket  around  the  box,  which  thus  serves  to  retain  the 
ethereal  solution  of  oil.  In  use,  the  tube  containing  the 
sample  is  dropped  into  one  of  tli .  Lets  of  the  water- 

bath  and  is  then  filled  with  ether  to  within  an  iuch  of  the 
top,  and  firmly  corked.  The  pressure  produced  on  boiling 
forces  the  ether  through  the  material :  it  must  then  be 
renewed  H  tor  even  20  times)  until  a  drop  yields  no 
residue  on  evaporation.  Finally  the  sample  and  wad- 
pushed  out  on  to  a  watch-glass,  the  paper  is  removed,  and 
the  material  dried  at  100  and  re-weighed.  With  very  fine 
powders  a  half-turn  screw-cap  with  a  cork  washer  is  sub- 
stituted for  the  c.irk  during  extraction,  in  order  to  resi-t  the 
pressure  of  va]  il  extracted  is  thus  measured  bv 

loss  of  weight. — W.  G.  M. 


small  well  below,  and  carrying  a  pair  of  horizontal  tubes,  such 

as  are  used  tor  telescopes,  running  lengthwise,  one  above  the 
other,  but  connected  together  at  one  end  of  each,  which  end  is 
otherwise  closed  ;  at  the  lop  of  tbe  box  is  a  f^-in.  hole  (not 
shown)  for  tbe  escape  of  steam.  Connected  with  the  1 
au  automatically-regulated  supply-cistern  1!.  so  arranged  that 
when  the  water  level  in  the  lower  chamber  sinks,  air  is  drawn 
in  through  r,  and  the  bottom  of  the  tube  5  being  uncovered, 
a  bubble  of  air  finds  its  way  into  the  hermetieallv-sealed  top 
of  the   upper    reservoir,    and    displaces    a    corresponding 


/'    ermi nation  of    the    Crystal!  ■  -      or   ,',,  Beetroots. 

H.  Pellet     .1.  Amer.  Chen     -  -        Ifi 

A  suitable  amount  of  the  rasped  pulp  is  weighed  into  a 
flask  of  a  definite  volume  (26 "048  grms.,  made  up  to 
201-35  CO.,  are  taken  for  the  German  iustrument>),  and 
5 — 7  CC  of  lead  subac-.-tate  (30  B  I  and  a  little  eth 
reduce  the  foam,  are  added:  the  flask  is  shaken  and  the 
volume  made  up.  The  solution  is  filtered  and  its  rotatory 
power  read.  Source-  of  error  are  I  1  i  the  use  of  insufficient 
lead  subacetate  ;  and  i  2  i  the  retention  of  air  bubbles  by 
the  pulp,  due  to  insufficient  use  of  ether  m  insufficient 
agitation. 

Tbe  Lindeboom  "sound,"  devised  to  extract   cylinders  of 
approximately    the     same     weight    from     the    roots,    and 
Hanriot's  machine  for   pulping  the  cylinders,  are  described 
greatly    expediting   the    «"rk   of  a  lab  the 

analysis    of    mother-beets.       A     "continuous     tube"    for 
polarimeter  readings   is    osi  ithur;  it   consists  of 

an  ordinary  tube  with  a   side  t.  end;  the  s  ._ 

solution  is  displa  cl  ,  and 

the  water  is  in  its  turn   replaced   b)  the  next  'ion, 

the  Aisappearan  liquid  being  the  indication 

of  complete  replacement-   A.  G    I! 


ti  2 


( 
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Detection    of  Salicylic   Arid  in    Food.      K.   P.    Mi  Kirov. 
J.  Amer.  Chem.  Soc.  1894,  16  [3],  198—203. 

The  method  :it  one  time  used  by  the  author  tor  the 
detection  of  salicylic  acid  in  tinned  vegetables,  was  carried 
intents  of  the  tin  were  triturated  in 
a  mortar,  water  and  a  little  phosphoric  acid  being  added, 
the  mixture  strained  through  a  bag,  and  the  filtrate  distilled. 
The  distillate  was  collected  iu  fractions  and  tested  with 
ferric  chloride  solution  t  .">  mgnns.  per  ec).  As  an  illustra- 
tion of  the  course  of  the  volatilisation  of  salicylic  acid  in  a 
current  of  steam,  the  followirg  experiment  may  be  quoted  : 
25  mgnns.  of  salicylic  acid  were  dissolved  in  250  cc.  of 
water  containing  a  little  phosphoric  acid  and  distilled,  the 
distillate  being  collected  in  25-cc.  portions  and  the  salicylic 
-  imated  colorimetrically.  Fractions  1  and  2  gave  a 
slight  but  distinct  reaction:  fraction  3  contained  0'3  mgrm. 
of  salicylic  acid:  No.  4,  o' I  mgrm.;  No.  5,  Oomgrm.; 
No.  6.  0'8mgr1n.;  No.  7, 0- 9  mgrm. j  No.  S,  2-2  mgrm.: 
No.  9,  3*0  mgnns.  The  total  quantity  which  distilled  over 
was  therefore  8*1  menus.  A  similar  method  is  describe:! 
bv  Ince  for  the  examination  of  wine.  210  cc.  of  the  wine 
are  mixed  with  10  cc.  of  dilute  sulphuric  acid  and  the  mix- 
ture di-tilled,  the  distillate  being  collected  in  portions  of 
50  cc.  The  first  portion  is  thrown  away  and  the  salicylic 
acid  estimated  colorimetrically  in  the  next  two.  The  result 
is  multiplied  by  8  and  the  product  returned  as  the  total 
content  of  salicylic  acid.  After  the  examination  of  various 
samples  of  tinned  vegetables  by  his  method  described 
above,  the  author  repeated  the  examination,  taking  the 
residual  contents  of  the  tins,  which  had.  in  the 
meantime,  beeu  dried  and  powdered  finely  enough  to 
pass  a  1  no-mesh  sieve.  Portions  of  this  powder  were 
made  into  a  stiff  dough  with  dilute  sulphuric  acid  and 
extracted  with  ether.  The  ethereal  extract  was  evaporated 
to  dryness  and  the  residue  taken  up  with  water  and  distilled. 
The  distillate  gave  a  stronger  reaction  than  did  the  original 
trial  bv  direct  distillation,  and  in  some  cases  salicylic  acid  I 
was  detected  where  it  had  previously  been  overlooked. 
This  difference  probably  arose  from  the  extraction  of 
s.ilicv  ie  acid,  in  the  second  series  of  trials,  from  the  solid 
part  of  the  samples,  while  in  the  first  only  the  juice  was 
used.  In  some  cases  the  quantity  of  salicylic  acid  found 
>  S  so  small  that  it  appeared  doubtful  whether  it  could  have 
been  added  as  a  preservative.  This  doubt  is.  however, 
resoived  by  a  fact  observed   by   Kolhe  (J.   Prakt.  Chem. 

380  21,  443,  and  22,  112),  who  found  that  salicylic  acid 
complete!'.-  disappeared  from  water  and  wine  contained  in 
casks,  whereas  it  remained  in  the  same  liquids  kept  in  glass 
vessels  Four  months'  standing  was  enough  to  cause  tni> 
disappearance  in  some  cases,  lie  proved  that  wood  not 
onlv  removed  salicylic  acid,  hut  destroyed  it,  as  the  acid 
could  not  be  recovered  from  test-cubes  of  wcod  immersed 
in  solutions  of  salicylic  acid.  It  is  possible  that  the  woody 
ti--ue  of  tinned  vegetables  may  act  similarly.  The  ordinary 
method  of  shaking  out  with  ether  is  used  by  the  author  in 
the  examination  of  beer  and  wiDe.  The  distillation  process 
is  cheaper  and  quicker  than  the  method  of  extraction,  and 
the  reaction  with  ferric  chloride  is  sharper,  although  less 
salicylic  acid  is  obtained.  The  reason  for  this  is  that  less 
impurity  accompanies  the  distilled  than  !he  extracted  acid. 

The  objection  raised  to  the  distillation  process,  that  in  the 
process  of  fermentation  (e.g.,  of  beer)  certain  phenol-like 
-  are  formed  which  interfere  with  the  reaction  for 
salicylic  acid,  would,  if  substantiated,  apply  equally  to  the 
extraction  method.  It  has  also  been  alleged  that  so-called 
"  caramel  malt  "  contains  a  substance  capable  of  giving  all 
the  reactions  charact.  ri-ti.  of  salicylic  acid,  with  the  excep- 
tion of  the  reaction  with  Miilon's  reagent.  Experiments 
made  by  the  author  on  such  malts  gave  negative  results. 

— B.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Spontaneous  Combustion  of  a  Lamp-Shade.     A.  Dupre. 

Times,  May  23,  1894. 

The    writer   state-   that    on    .May    loth,  a   smell   of  burning 

being  noticed   iu    his  house,  search    at   length   revealed   the 

fact  that  a  paper  lamp-shade  in  one  of  the  rooms  had  been 


entirely  consumed  by  fire.  No  damage  was  done,  as  no 
inrlammal  le  body  was  near  the  shade  at  the  time.  For  two 
days  prior  to  the  accident  the  lamp  had  not  been  lighted, 
and  there  had  been  no  fire  in  the  room.  Since  morning, 
when  the  -hade  was  intact,  no  one  had  even  entered.  The 
shade,  made  about  a  year  ago  from  so-called  ctinkled  tissue* 
paper,  consisted  of  one  white  and  one  yellow  sheet,  gathered 
into  a  bunch  at  the  top,  and  spreading  thence  over  the  frame 
below.  I  In  examination,  the  yellow  paper  was  found  to  be 
coloured  by  chromate  of  lead,  and  the  author  considers  that, 
the  spontaneous  ignition  of  the  shade  was  due  to  this  body, 
though  he  has  not  yet  been  able  to  reproduce  the  occurrence 
under  experimental  conditions.  The  dangerous  paper  ;s 
readily  recognised  by  setting  fire  to  a  piece  of  it,  and 
blowing  out  the  flame.  Should  it  behave  like  a  piece  of 
ignited  touch-paper  it  is  probably  a  chromate  paper,  and 
tin-  writer  considers  it  to  be  dangerous.  Pale  green  papers, 
ami  possibly  others,  also  contain  chromate  of  lead. 

— C.  G.  C. 


The  Spontaneous  Combustion  of  Lamp-Shades.    Chemical 
Trade  Journal,  370,  404. 

Apropos  of  the  observations  of  Dr.  Dupte-  on  this  question, 
Messrs.  (rompton  and  Bros.,  paper-makers,  of  Elton,  near 
Bury,  Lancashire,  write  to  the  Times,  stating  that  whilst 
they  do  not  doubt  that  the  writer  of  the  letter  is  quite 
sincere  in  believing  that  the  lamp-shade  in  his  house  fired 
spontaneously,  they  cannot  believe  such  a  thing  to  be 
possible.  They  state  that  since  reading  the  letter  referred 
to  they  have  made  numerous  experiments  with  many  of  the 
vat ious  colours  of  the  papers  they  make,  and  particularly 
with  the  chrome  colours,  aDd  in  no  single  instance  could 
they  :_ret  any  one  of  them  to  fire  spontaneously.  They  had 
the  papers  in  question  heated  in  a  heating-chamber  to 
neatly  200°  F.,  with  the  result  that  in  every  case  the  papers 
when  taken  therefrom  remained  in  their  original  uninjured 
condition,  notwithstanding  their  being  subjected  to  the  heat 
named  for  several  hours.  They  also  saturated  the  papers 
with  chromic  acid  and  dried  them,  and  even  after  this 
severe  test  failed  to  get  them  to  fire  spontaneously  at  the 
heat  named,  or  under  similar  circumstances. 


The  Odours  of  Benzoic  Acids,  with  Remarks  on  other 
Odorous  and  Inodorous  Bodies.  J.  Passv.  t'omptes 
rend.  1894, 118,  481 — 182. 

Ix  a  precedins  note  (Comptes  rend.  May  1,  1893)  the 
author  has  shown  that  in  proceeding  down  the  series  ot 
normal  fatty  acids  the  odour  regularly  diminishes  until,  at 
the  14th  term,  it  permanently  vanishes,  alike  in  the  acid 
and  in  its  aldehyde,  alcohol,  and  ethereal  salt  derivatives. 
Hut  with  benzoic  acid  it  is  the  acid  alone  which  is  inodorous 
in  the  pure  state.  Working  with  carefully  purified  benzoic 
acid  prtpared  by  four  dilferent  methods,  he  finds  that  the 
crystalline  acid  is  quite  inodorous,  but  that  if  its  solution  in 
water  or  in  alcohol  be  warmed,  it  at  once  evolves  the 
characteristic  benzvlic  smell  of  the  other  compounds.  The 
same  smell  is  rt cognisable  if  a  0-1  per  cent,  solution  of 
benzoic  acid  containing  0-G  per  cent,  of  sodium  chloride  at 
blood  temperature  be  used  as  a  nasal  douche  ^Arohnsohn's 
method).  Inodorous  bodies  may  thus  he  classed  either  as 
those  winch  are  always  so,  and  those  which  under  the  con- 
ditions of  the  experiment  have  not  passed  into  the  "  odorous 
condition."  In  its  behaviour,  benzoic  acid  is  like  vanillin, 
coumarin,  and  other  perfumes,  which  only  emit  their 
characteristic  odours  at  temperatures  at  which  they  are 
appreciably  volatile— \Y.  G.  M. 
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ilATK        SlUVKl       I         OrGANII        I   BRING 

Matters  I'.v  liis.  t;  Schultz  and  I'  Julius. 
ii, .1  .ni.l  edited,  with  extensive  additions,  b_\ 
i;    i .    i  .hi  i  \.  I   I  i    ,  F.C.S      I Ion  and  New 

N  ,.i  k  :    Macmillnn  and  Co.     i  B94.     Price  21s. 

.'  iii—  is  a  translation,  withverj  extensive  additions,  of  the 
work  of  Messrs  Schultz  and  Julius,  the  appearance  of  which 
in  the  original  German  i  as  repi  rted  in  this  Journal,  1891. 
MH.  Ii  commences  with  the  editor's  preface)  in  which  is 
Ml  forth  the  fact  thai  such  a  work  as  this  would  be  of 
inestimable  value  doI  onlj  to  the  technical  chemist,  but  to 
the  dyer,  analyst,  merchant,  patent-agept,  &c.  For  tins 
eonntr]  and  America,  ihe  value  of  the  work  has  been  much 
enhanced  bj  the  addition  by  Mr.  Green  of  ahout  50  new 
bolours  which  have  made  their  appearance  since  the 
publication  of  the  German  edition,  and  also  by  the 
references  nhich  have  been  given  to  British  and  American 
patents  whenever  these  exist, 

i  to  57  is  occupied  by  a  concise  and  very  instructive 
account  of  those  coal-tar  derivatives  and  compounds  of 
the  fatty  si  ries  that  are  largely  used  in  the  coal  tar  colour 
industry.  This  preliminary  treatise  tonus  the  prelude  to 
the  tabular  system  of  colouring  matters,  which  extends  from 

to  page  189.      The  Translator  and  Editor's  Appendix 

then  follows  with  -1  new  colours,  and  thereafter  follow 
Cables  i'oi  tlie  Qualitative  Analysis  of  the  Artificial  I  tolour- 
ing  Matters,  the  tirst  for  Dyestuffs  soluble  in  water  and  the 
second  for  those  insoluble.  The  work  closes  with  two 
Alphabetical  fnde  es,  ilie  first  referring  to  the  pages  of  the 
look,  the  second  to  the  numbers  indicating  the  position  iu 
the  tables.  The  book  is  strongly  bound  iu  cloth  and  forms 
a  volume  of  large  8vo  si/.c. 


Juilll-  Kim-  nu  inn;  DIE  ChEMISCH]  INDUSTRIE  USD 
DEREK  WIRTH6CHAPTLICHE  VeRHALTNISSE  hi:  DAS 
.Kill;  1893,  ElK  i  r.l  l;-n  ill  I  1'  II  el  ,'l;i'M  I  I  l;  BeRICHT 
i  r.i  i;  oik  FOKT8I  BRUTE  DER  Cm. Mis,  nv  N  GROSS-  l  M' 
Kl  l  1N-I\i.t  sTl'.lF,  SO  wn    iJBER  ANALYTISCHE  MeTHODEN. 

Inter  Mitwirkung  von  Fachmannern.  Eeransgegehen 
vou  Dr.  Adolf  Bender,  Vienna,  Pest,  ami  Leipsic  :  A. 
Hartleben's  Verlag.  London;  II.  Grevel  and  Co.,  33, 
King  street.  Covenl  Garden, 

Tuts  work    appears    in   four  parts.     Tart    I.,  containing    71 

woodcuts,  price  6s.,    and    treating    of    Fuel;    Metallurgy; 

Technol'gy  of  Water;  Manufacture   of   Inorganic  Acids, 

Bases,   and   Salts;  Earthenware;  Cements    and    Artificial 

i  ;  Glass;  Manures;  aud  the  Apparatus  and  Machinery 

of  Laboratories   and   Works.     Part  II.,  with  35  woodcuts, 

price  6s.,  and   treating  of  Starch,  Starch- sugar,  &c. ;  Beet- 

ine-sugar,  &c. ;  Milk,  Butter,  and  Cheese;  Flour, 

Bread,  Preserves,  Spi  >pirit  Manufacture;  lirew- 

Sanitation,    Disinfection,    Medicaments,    &c. 

Part   111.,   with    J4    -woodcuts,    price    8s.,    and    treating    of 

ranic  Colouring  Matters;  Dyeing,  Calico-printing,  &c. ; 
Tanning;  Paper  Manufacture.  PartIV.,with 26 woodcuts, 
price  Rs.,  and  dealing  with  Ethereal  Oils  and  Resins;  Fats 
and  Mineral  i  hi- :  Lakes;  Explosives;  Photography; 
Adhesives  and   Cements.     The   four  volumes  or   parts  are 

nd    in    paper    covers,    and    are    of    i  and    each 

contains  its  own  Table  of  Contents  and  Alphabetical  Index. 
The  whole  collective  work  may  also  he  obtained  at  the 
price  of  18s. 

Micro-Organisms  iv  Water.  Their  Significance,  Iden- 
tification, and  Removal,  together  with    an  account  of  the 

riological  Method-  employed  in  thi  ir  Invest  . 

Specially  designed   for  the  use   of  those  connected  with 

the    Sanitary   Aspects    of    Water    Supply.     By    Percy 

Frankland", Ph.D., F.R.S.,  and  Mts.Peri  \  Fraxklakd. 

Longmans,  Green   ami   Co..    London,  and   New  York,  15, 

16th  Street.     1894.     Price  1 6s. 

This  is  a  large  8vo  volume  bouud  in  cloth,  and  containing 

520   |  igi  -  Bubject-roatter,   illustrated   with   is   wood- 

j-.i'vings  and  two  plates.     The  existing  literature  of  the 


Bacteriology  of  Wot ei    being   both  extensive  and  si 

the  authors  have  deemed  il   an  urgent  i uitj  to  collate 

n .       1 1,     ihi  j  i  routed 

to  ,1,.  iii  the  present  work,  besides  making  numerous 
additions  in  the  shape  of  the   results  "i 

own,      \    chapter    has    also    been    added    on    the 
comparatively  novel  subject  of  th,    r 
Light. 

Ihe    l,a. ling    themes    tr.at.d    of    in    the    chapter!    of  thi* 
win],  ;ui-  a-  follows 

1     l  he   Si,  rilisution   and    th,     IV  pat  ation 
Media.     1 1     1  he  Staining  aid    Misci 
of  Micro-organisms      III.  The    Examination  ol    Wat 
Micro-organisms,     IV,    rhe   Bacterial  Contents  of  various 
Waters.      \.     ii,,.     Purification    nf    Water   for    Drinking 
\  I .    ill,-    Multiplication  inisms. 

\  1 1        he    D  Water. 

VI II    The   \  italitj    of  P  I  Bacteria   in 

Different  Waters.  IX.  Ihe  Action  of  Light  on  Micro- 
organisms in  Water  and  Culture  Media.  V  An  Appendix 
containing   Tabular    Descriptions    of    thi  Micro- 

organisms found  iii    Water.     These  comprise   upwards  of 
200,  and  the  descriptions   thus  given  include  the  pi 
characters  of  all  the  micro-orgauisms,  so  far  as  the  authors 
b  ,!   able  to  ascertain,  as  ]  1 1  found  in  w 


,1  Mini  -la  ill.  ii  i    i  in  i;    DIE    I.II-MNi.lv    on;    I    II IVIIS,  II  F.N 
I  l  .  ii  v,  ii  i, ,.ii  ,  mi  i   in  -i  •  \|.  i  KElt  BeRUI  KSTI  ii  i  0. 1  NO  Dl  B 

( ,i  n  i  i.  ii  - 1  itistik  ii  it  ii  vs  ,f  mii;  L893.     Von  l>r.  Ii  a- 
minimi     Fischer.      Mil    200    Abhildnngen.     Leipa 
Verlag  von  Otto  Wigand.     London:    II    Grevel  and  I 
33,  King  Street,  I  'm  ent  I  iarden.     Price,  2  Is. 

Tin-  dvanca   and    condition    of 

chemical    technology    for  the  year  18!  ly  in  the 

German  Empire,  has  now  appeared  from  the  press.     If  the 
magnitude  of  that  advance  could  receive  any  due 
nieiit    in  accordance   with    the    increase  of    the   literature 
of    the     subject,    the    statement     would      Dot    be    without 

significance,     that     whereas     the     volun f     Fischer's 

Jahresbericht  issued  lor  1892,  contained  1124 
text,  the  present  issue  for  1893  contains  upwards  ol  - 
pages.  In  a  work  of  this  kind,  one  essential!)  of  reference, 
the  indexes  must  be  of  the  most  complete  and  searching 
character,  and  in  this  1893  issue  ol  the  Jahresbericht 
we  find  these  extending  from  page  1210  to  1272,  i.e.. 
over   62    pages.      I  he    index   of  auth  it  of 

subject-matter  24,  and  the  Index  of  German  Patent-  9 
pages  of  the  large  Svo  volume.  The  text  is  illustrated  with 
200  engravings  referring   to   plant   and  s,  and  the 

treatment   of  the  whole  subject  may  be  gathered  from   the 
ring    epitome    of    the    sub-divisions    of     the 
;■  I.  I    ,11  Ml,    11    Tta  liv.,1  OOl  OF  Ft  5 1  to  182) 

Groi  r  II.  Metallurgy  i  pagi  -     -  '  " '  III. 

Cm  mi,  m.  M  im  i  kl  TORI  -  ;  IsORG  in 

GrOI  I-    IV.    ChEKICAI     M  INI  FACTCRES;    '  >RG  I 

511   to  677).    Group  V.  Gi  cery,  and  Earthen- 

w-m  i  -,    At: \i.    Sium 

Guot  i  VI.     Foodsti  1 1     i  pages  766  to973).     Groi  eVII. 
Chemical  Technology   oe  tuy  Textile  Fibbi 
974  to  1070).     Groi  p  VIII.  Other  <  Irg  vm<-  cm  mo  il 
Ivi.i  stries  (pages  1071  to  1175      GroupIX.  Mecuanm 
An  -  ind  Apparatus  tor  Chemists  (pages  1175  to  12 

A.       mi  -  alea  that  the  literature  of  the  following 

branches   in  the  Jahresbericht  for   1893    si  iked 

ise  over  that  in  the  Jahresberichl  I  -  -  fhich 
again  indicates  increased  scientific  and  inventive  activity  in 
thosi  Groups  L.  II  .   v..   VII.,   and  \  111 

increase  of  Group  VIII.  being  by  far  the  largest.     Group 
VIII.  includes  Fats  and  Lubricants  ;  Fat   \ 
\    trnish   S    and    Paints;    India-rubber:   Tan 
Manures.  &c.  :  and  the  Preservation  of  V> 
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Canadian  Tariff  Changes— cont. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Canadian  Tariff  Changes. 

(From  the  Board  of  Trade  Journal.) 

A  communication  has  been  received  at  the  Board  of 
Trade  enclosing  copies  of  the  tariff  resolutions  taking  effect 
from  the  27th  March  last.  The  following  are  some  of  the 
changes  effected  : — 


Articles. 


Rates  of  Dnty. 


Per  sralfon  2  dols. 
121  its. 


Alcohol,  Spirits,  rfc 

Spirituous  or  alcoholic  liquors,  distilled  from 
unv  material,  or  containing  or  compounded 
from  or  with  distilled  spirits  of  any  liind, 
and  iinv  mixture  thereof  with  water,  for  every 
gallon  thereof  of  the  strength  of  proof,  and 
when  of  a  greater  strength  than  that  of  proof, 
at  the  sam<  rate  of  the  increased  quantity 
that  there  would  he  if  the  liquors  were  reduced 
to  the  strength  of  proof.  When  the  liquors 
are  of  a  less  strength  than  that  of  proof,  the 
duty  shall  be  at  a  rate  herein  provided,  hut 
computed  on  a  reduced  quantity  of  the 
liquors  in  prorortion  to  the  lesser  degree  of 
strength:  provided,  however,  that  no  reduc- 
tion in  quantity  shall  be  computed  or  made 
on  any  liquors  Mow  the  strength  of  15  per 
cent,  under  proof,  tint  all  such  liquors  shall 
mputed  as  of  the  strength  of  15  per  cent, 
under  proof  as  follows : — 

(a.)  Etbylalcolioi,  or  the  substance  com- 
monly known  as  alcohol,  hydrated  oxide  of 
ethyl  or  spirits  of  wine,  gin  of  all  kinds, 
N.E.S. ;  rum.  whisky,  and  all  spirituous  or 
alcoholic  liquors,  N.O.P. ;  amvl  alcohol  or 
fusel  oil.  or  any  substance  known  as  potato 
spirit  or  potato  oil,  methyl  alcohol,  wi  od 
alcohol,  wood  naphtha,  pyroxylic  spirit,  or 
•iny  substance  known  as  wood  spirit  or 
methylated  spirits, absinthe,  arrack  or  palm 
spirit,  brandy,  including  artificial  brandy 
and  imitations  of  brandy:  cordials  and 
liqueurs  of  all  kind-,  N.E  S.:  mescal,  pulque, 
rum,  shrub,  schiedam.  and  other  schnapps: 
tafia,  ancosiura,  and  similar  alcoholic  bitters 
or  beverages. 

(b.)  Spirits  and  strong  waters  of  any  kind. 

mixed  with  any  ingredient  or  ingredients  as 

gnated  as  anodynes, 

elixirs,  essences,  extracts,  lotions,  tinctures, 

or  medicines.  \.  I    S. 

(c.)  Alcoholic  perfumes  and  perfumed 
spirits,  bay-rum.  Cologne  and  lavender 
waters,  hair,  tooth,  on  1  skin  washes,  and 
other  toilet  preparatiens  containing  spirits 
of  any  kind,  when  in  bottles  or  11:i>k-  wi  igh- 
ing  not  more  than  four  ooncs  each. 

When    in     bottles,    flasks,    or    other 
packages  weighing  more  than  four  ounces 

(./.)  Nitrous  ether,  sweet  spirits  of  nitre, 
and  aromatic  spirits  of  ammonia. 


Per  gallon  2  dois. 
VI-  cts.  and 
ad  tal. 


id  vat. 


.  allon  2  :!ols. 
I2l  cts.  and 

to  :  .  ad  r'll. 
Per  callon  2  dols. 
•-.  and 
30°    «</  vat. 


''ict.-i. 

starch,  incline  arch,  or  flour,     Per  lb. 

an,!  tions  having  the  qualities  of 

starch;  Ihe  '  the  package  to  be  in 

all  cases  included  in  the  weight  for  duty. 

Lard  lard  compound,  and  similar  substances,  „  --cents. 

■  ilene,  and  animal  stearine  of  all  kinds. 

Tallow,  stearic  add 20%  ad  Mi*. 

^ M0'."*** 

Candles, N.E.S ~:''~  = '"'  rnh 

Soap  N  E.S.,  pearling  and  other  a  ftp  powders,         55       ad  vol. 

pumice,  silver,  and   mineral  soaps,  sapolio, 

and  like  articles.  p     .,  .        . 

Soap,  commoE  or  laundry,  not  perfumed Per  lb.       u   nt. 

i  astile  soap,  in- (tttert  or  white 

Glue  and  mucilage 25%atftwrf. 


Articles. 


Rates  of  Duty. 


tkes  and  baking  powders,  the  weitrht  of 
the  package  to  be  iucluded  in  the  weight  for 

duty. 


Oils,  ami  Paints. 

Acid,  acetic  and  pyrol  igneous.  X.E.S..  and 
vinegar,  for  any  strength  not  exceeding  the 
strength  of  proof. 

For  each  degree  of  strength  in  excess  of  the 
strength  of  proof. 

The  strength  of  pr-tr,f  shall  be  held  to  be 

equal  to  G  per  cent,  of  absolute  acid,  and  in 

all  cases  the  strength  shall  be  determined  in 

manner    as    is    established    by    the 

Governor  in  Council. 

Aeid.  acetic,  and  pyrol  igneous  of  any  strength. 
when  imported  by  dyers,  calico-printers,  or 
manufacturers  of  acetates  or  colours,  for 
exclusive  use  in  dyeing  or  printing,  or  for 
the  manufacture  of  such  acetates  or  colours 
in  their  own  factories  under  such  regulations 
as  are  established  by  the  Governor  in 
Council. 

Glacial  acetic  acid  or  acetic  acid  exceeding  the 
strength  of  proof,  when  imported  by 
druggists  and  other  than  dyers,  calico- 
printers,  or  manufacturers  cf  vinegar  or 
tesor  colours,  to  be  used  in  their  own 
factories  for  purposes  of  manufacture,  other 
than  as  heretofore  excepted  from  this  pro- 
vision, for  the  strength  of  proof. 

h  degree  of  strength  in  excess  of  the 
strength  of  proof. 

Acid,  muriatic  and  nitric,  and  all  mixed  acids. 


Per  lb.       i; 

Per  gall.  15  cents. 
2  cents  additi< 

Per  gall,  15  cents. 


1  cent,  additional. 
•20  °  o  ad  val. 


Acid,  sulphuric Per  lb.     T*5  cent. 

Sulphuric  ether 


Acid,  phosphate 

All  medicinal,  chemical,  and  pharmaceutical 
preparations,  when  compounded  of  more 
than  one  substance,  including  patent  and 
proprietary  preparations,  tinctures,  pills, 
powders,  troches  lozenges,  syrups,  cordials, 
bitters,  anodynes,  tonics,  plasters,  liniments. 
salves,  ointments,  pastes,  drops,  waters, 
essences,  and  oils,  not  otherwise  provided 
for: 
All  liquids 


5  cents. 
2  cents. 


All  other  . 


Provided  that  this  item  shall  not  be  held  to 
include  druss  and  preparations  recognised 
by  the  British  and  the  L'uited  States  Phar- 
macopoeia  as  official. 

Cod-liver  oil,  medicated 

Oils,  essential 


Pomades,  when  imported  in  tins  of  not  less 
than  10  lbs.  each. 

Perfumery,  including  toilet  preparations  (non- 
alcoholic), viz. :— Hair  oils,  tooth  and  other 
powders  and  washes,  pomatun  s.  pastes,  and 
all  other  perfumed  preparations,  N.O.P., 
used  lor  the  hair,  mouth,  or  skin. 

Illuminating  oils,  composed  wholly  or  in  part 
of  the  products  of  petroleum,  coal,  shale,  or 
lignite,  costing  more  than  30  cents  per  gall  n. 

Oils,  coal,  and  kerosene,  distilled,  purified,  or 
refined  :  naphtha  and  petroleum,  N.EJS., 
products  oi  petroleum,  not  elsewhere 
specified. 

Lubricating  oils,  composed  wholly  or  in  pari  of 
petroleum,  and  costing  less  than  25  cents  per 
imperial  gallon. 

Crude  petroleum,  fuel  and  gas  oil  'other  than 
naphtha,  benzine,  or  gasoline),  when  im- 
ported by  manufacturers  other  than  oil  re- 
finers for*  use  in  their  own  factories,  for  fuel 
purposes  and  for  the  manufacture  of  gas. 

Paraffin  wax 

Paraffin  wax  candles 


British  gum,  deitrine,  sizing  cream,  and  enamel 
sizing. 

atingi     8,  N  K.S.,  and  axle  grease 

Barrels  containing  petroleum  or  its  products, 
j  mixture  of  which  petroleum  forms  a 

fart. when  Mich  contents  are  chargeablewith 
a  sp<  cific  duty. 


50°lOfl</  ra!. 
25  %  ad  vak 


20°  o  ad  vol. 

10  D  0  ail  v"!. 
15  ■  [  ad  val. 

■ 

25       ad  vol. 


Per  imp.  gallon 

6  cents. 


Per  imp.  gallon 
C  cents. 

Per  gallon  3  cents 


Per  lb.       2  cents. 
4  cents. 
10  ■     ad  vol. 
I  tat. 
20  cents 


THE  JOURNAL  OF  THE  SOCIETY  OP  OHEIHOAL   INIH'STKY. 


Canadian  Tajupf  Cuanou* 


Articles. 


'  lunl  ..ii 

1    oil. 
( tloo  I'll   |H  r  1     i  [Jill  

\  aselinp  ruiil  il  potro 

It-inn  for  toilet,  medicinal,  or  other  purposes. 

.-.  shoe,  mill  sho  'makers'  ink.  nnd  shoo. 

harness,  and  leather  dressing,  nnd   harness 

Ink  for  writing 

Blueing,  laundry  blueing  "i  nil  kinds 

Dry  while  and  red   tend,  orange  mineral,  and 

■a  bite. 
i  Ichres,  h8,raw  siennas,  nnd 

dry,  N.E.S 
'  txides,  i  rs,  umbers.and  burnt 

siennas,  N  I   S 
Paints  mill  colours,  rough  stnfl  and    fillers, 

\  I   - 
Paints  and  colours  ground  in  spirits  and  all 

■  \  araisnes  and  lacquers. 
Turpentine,  spirits  of 

Varnish*  -  iapandriers 

driers,  and  ..it  finish,  N   I   - 
Paris  green,  drj  

l'utty  


Hint  rob. 

\^'i.  vi..^  in  any  form  other  thnn  crude  and  all 

Qufocturcs  thereof. 
Coal,  bituminous    

<  ton]  dust   

Plumbago 

Plumbago,  all  manufactures  of,  N.E.S 

carbon  p.. hits,  not 
■  inv-  i-  inches  in  length. 


Salt,  line,  in  bulk, and  c  larsesalt,  N.E.S 

rpackages,  the  bags, 
packages  t<.  hoar  tin-  sameduty 
as  if  imported  empty. 


JJbumenised  and  other  papers  chemically  pre- 
pared for  photographers'  use. 
81ass  carboys,  empty  ur  filled,  and  phials 


11  uin.l.m  glass 

Coloured  glass  and  rolled  plate  . 


Platcglat  nrcd,  in  panes  of  not  more 

than  IS  sq.  ft. 
Plate  -lass,  in  panes  not  more  than  :>'i  sq.  It.  . . 

ft.  .. 

over  7o  s.i  ft 

When  bevelled,  in  each  ease 

d  glass,  N.E.S 

,.     bevelled 

Stained  class  windows 

All  other  glass  manufactures 

Cement 

of  Paris,  uncalcined 

„        calcined 

Ai;  manufactures  of  leather,  N.E.S 

Celluloid  in  the  rough 



I  \        1        s         


Duty. 

./  r.il. 
■I  till. 

trf  val. 

./r.:/. 

deal. 

./  ml. 
Pergnllon  '  .1..!. 

Per  gall 
and  20 

I  ml. 

15° 


Per  'on  ..!  2,000 

cents. 
•jo       ad  ml. 

I  nil. 

25       ad  val. 

Per  l.i 

:..'  cts.  nnd  in 

proport  i.ii  tor 

ater  or  less 

lengths. 

Per  100  lbs.,  ■"  cts. 

Per  ho  lbs.  7\  cts. 


•I  nil. 
20       ad  ml. 
idval. 
Per  sq.  it.  i  cents. 
6 

:•     .. 

-  extra  per 
sq.  ft. 
id  ml. 

I  ml. 
Per  barrel  40  c 

15  °c  ait  r,il. 

Per  barrel  of  300  lb. 

toe. 

lo       .1,1  val. 
IS 


Canadian  Tauifi'  Cm 


l 




Pi 

tool 
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SM    I      |\      llll       |-l  I      i,|       \]  iv. 

According  to  Professor  Boyd  Dan-kins,  the  prospects  "i 
tl...  salt  industry  iblished   in   the   Isle  ..t    ;.|  ,:,  are 

sound.  t.>  say  ti..-  hast,  and  without  being  unduly  sanguine, 
it  may  he  added  promising. 

The  facl   ol   s  orked  al  Prei  sal,  a..  I  ;hti...  the 

Insli   Channel   a?    i  larrtckferg  i-.    caused    \   ■ 
unnaturally,  t..  wonder   whether  a  submerged   bed  of  salt 
connected  the  two  districts.      If   thai  were  SO,  it  would  In    , 
natural  secuence  follow  that  salt  should  exist  in  the  I-: 
Man.     At   different   ■  .   Professor  Hawkins 

has  been  endeavouring  to  ascertain  if  geological  data  i 
begol  together  to  substantiate  this  conjecture.     From  the 
communication  he   lias   made   this    week  to' the  G 
Society  at  Manchester,  he  seems  to  have  lain  on  the  whole 
successful. 

His  geological  investigations  tend  to  showth.it  North- 
Eastern  Island,  the  north  of  the  Isle  of  Man,  and  the 
English  Lake  District  constitute  one  vast  marine  basin, 
from  which  the  Triassic  salt-bearing  marls  crop  out  at 
Barrow,  the  Isle  of  Man,  and  again  at  Carrickfergus,  .  i 
are  linked  together  by  the  deposits  submerged  in  the  Lrish 
Sea.  Horino,  have  shown  that  the  marls  wot  I"  d  :.t  Harrow 
and  Carrickfergus  tin-  identical,  and  quite  latelj  borings  in 
search  of  coal  rather  than  -alt.  made  in  the  north  of  the 
Isle  of  Man  have  revealed  such  information  to.ehing  the 
lay  of  the  salt-bearing  uiari-.  a-  to  give  rise  to  the  prospect 
of  tlie  salt  industry  being  established  in  that  island. 

The  bed  of  stilt,  as  far  as  it  has  been  investigated,  is 
thinner  than  that  which  occurs  at  Duncrue,  mar  Carrick- 
fergus; hi  it  the  l'..int  of  Ayre  Ins  resulted  in 
the  discovery  of  a  bed  over  31  ft.  thick,  the  bore  hole  also 
intersecting  a  brine  run  2  ft.  G  in.  deep.  As  further  contir 
uiation  of  the  possibilities  of  this  industry  being  developed 
in  the  island,  the  tact  may  be  cited  that  the  sectional 
details  revealed  by  the  boring  at  the  Point  of  Ayre,  agree 
almost  exactly  with  those  which  hue  been  recorded  about 
the  saliferous  marls  of  Duncrue;  from  which  district, 
according  to  the  latest  statistics  of  the  mineral  production 
of  the  United  Kingdom,  close  on  35,000  tons  of  rock  sal: 
are  produced  annually. — Chemical  Trade  Journal. 

Si  ppliks  of  Caoi  r.  not,    t\-   Bolivia. 

The    French   Charge   d'  \fTair<  !S    ,,t    La   Paz   lean  - 
Santa   Cruz   that    new    clusters  of  Jtcus   elastica    have 
been    discovered   on    the  rivers    Verde.   Tarvn,    Items.   San 
Martin.  Para"iia.  and  their  tributaries      From  Santa  Cruz 
to  Rio  Paragua   ;s  a  distanci  of  119  leagues,  which  may  ;  • 
covered  in  a  fortnight.     The  road  is  flat  ami  practicable  for 

3  traversing  numerous   farm-.     Of  this  route  22  leag 
is  through  desert  country,  and  it  is  essential  to  mark  out  the 
ground  from  a  point  called  S  ida,  where 

the    first  acacias,   -,   vary   rich    in    gum.  an  and. 

Kinconada  (on  the   Rio  Paragua)  will  be  the  depot  tor  the 
loan  -  of  barrccka.     The  route  fi  i  :  this 

product  terminates   a'  Puerl     S  situated  at  a  di-tance 

of  165  leag     -  -may  be  covered  in  25  days,  through  a 

country  almost   level  and   practicable  for  carts.  1.  it  with  a 

ity    of    water    and    p.i-  •      / 

nal. 
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}kstb    Report    of    the  Comptroller-General  of 
sts,      Designs,    and     Trade      Marks;     with 
Appendices    fob     ihl     Year     1893.      (C. — 7386.") 
Pria   - 

This  annual   report    is  issued   by  the  Comptroller  of  the 
Patent  i  Iffice  in  pursuance  of  the  requirements  of  the  102nd 
section  of  the  Patents,  Designs,  and  Trade  Marks  Act,  1883 
.  47  Vict,  c.  57). 

The  following  statement  shows  the  total  number  of 
applications  for  Patents.  Designs,  and  Trade  Marks,  and 
amount  of  gross  receipts  and  expenditure  in  each  year,  from 
1884  to  1S93  inclusive  :  — 


Patents. 

Desist,  s. 

Trade 
Marks. 

Gross 
Receipts. 

Gross 
Expen- 
diture. 

fears. 

Single. 

Sets. 

1-st 

No 

17.11(1 

* 
19,515 

No. 
238 

No 
7,104 

£ 
108,827 

£ 
64,128 

1885 

16,101 

20,888 

337 

B,0!6 

88,609 

77,739 

1886 

17,176 

28,717 

321 

10,677 

106.754 

1S87 

25,731 

309 

10.586 

121,279 

8!,577 

1SSS 

19,103 

25,923 

316 

13.-.1.". 

149,623 

S3.92 1 

24,870 

333 

11,310 

172.S2U 

79,186 

1890 

21.507 

22,235 

318 

10,258 

0 

83,240 

1831 

22,«8 

21, 073 

277 

10.7S7 

203,520 

•103,180 

1S92 

24,169 

19,269 

258 

9,101 

•96,822 

1893 

25,150 

19,174 

30li 

B.675 

171.S7S 

•95.1(3 

•  including  expenditure  on  account  of  new  ottices  and  buildings. 

— Ibid. 

Phosphate  and  Asbestos  Mining  in   Canada. 

The  French  Consul  iu  Quebec,  in  a  recent  report  to  his 
Government,  says  that  for  the  last  two  years  the  most 
important  of  the  mining  products  of  the  province — 
phosphates  and  asbestos — which  used  to  be  exported  in 
vast  quantities,  have  shown  a  considerable  falling  off  in  the 
quantity  produced,  so  much  so  that  production  has  almost 
completely  ceased.  It  is  expected  that  this  check  in  the 
development  of  a  very  important  industry  will  only  be  of  a 
temporary  nature,  and  that,  fresh  demands  arising,  the 
production  will  resume  its  upward  course  that  until  recently 
it  has  followed  for  so  many  years. 

Phosphates  are  found  iu  large  quantities  in  the  province 
of  Quebec.  Their  first  working  only  dates  back  to  'JO  years 
ago,  and  the  production,  which  was  about  4,000  tons  in 
1878,  attained  in  recent  years  an  average  of  25,000  tons 
annually.  The  new-  phosphate  beds  discovered  in  Florida, 
the  competition  with  which  has  brought  about  a  considerable 
fall  in  prices,  has  rendered  the  working  of  Canadian 
phosphate  comparatively  unremunerative.  The  rates 
quoted  on  the  English  market,  which  were  about  £/.  per  ton 
in  1889,  fell  to  3/.,  and  thus  brought  about  a  complete 
stoppage  ia  the  production  in  1893  Canadian  phosphates. 
which  are  remarkable  for  their  richness,  are  found  under 
the  form  of  apatite  in  crystalline  masses  of  a  red  or  green 
colour.  According  to  official  statistical  returns  the  quantity 
of  phosphates  exported  from  Quebec  iu  1880-81  amounted 
to  l.j.701  tons;  in  1884-85,  18,984  tons;  in  1890-91,  to 
25,257  t..ns  j  and  in  1-91-  '.'2.  to  17,243  tons. 
■  Equally  with  phosphates,  asbestos,  which  has  been 
worked  in  Quebec  since  1S78.  has  given  rise  to  an  industry 
which  was  rapidly  developed  to  such  a  poini  that  tin 
production,  at  first  only  amounting  to  a  few  hundred  tons, 
exceeded  8,000  tons  in  1890  and  10,000  in  1891. 

Asbestos  is  a  product  peculiar  to  the  province  "I  Qnebi 
which,  with  Italy,  are  the  only  places  which  supply  this  article 
to  commerce.  Numerous  and  fresh  uses  for  this  material 
having  beeD  discovered  of  recent  years,  a  peculiar  phenomenon 
was  observable:  this  was  that  in  spite  of  the  consider- 
able increase  in  the  production  the  price-  rose  by  about 
80  dollars  a  ton,  until   they  attained   a   rate  of  250  dollars 


in  1890.  Since  the  latter  date,  however,  prices  have  again 
fallen.  Asbestos  is  principally  used  in  various  ways  iu 
connection  with  steam  machinery  and  electric  lighting. 
With  it  are  made  felts,  tissues,  packing  paper,  cements, 
bricks,  ecc.  This  product,  which  has  received  the  name  of 
chrysolite,  a  form  or  serpentine,  is  found  iu  certain  portions 
of  the  serpentine  rocks  of  the  Eastern  Town-hip  of  Quebec, 
as  well  as  in  some  parts  of  Ottawa  county,  Quebec.  The 
mining  is  practically  confiued  to  two  sections,  one  at 
Thetfovd  and  the  other  at  Black  Lake,  the  two  sections 
being  about  four  miles  apart.  The  mineral  found  in  these 
districts  is  of  the  very  highest  quality,  while  elsewhere 
there  are  deposits  of  a  lower  grade,  which,  while  not  suitable 
for  millboard  and  steam-packing,  answer  admirably  for 
cements,  paints,  &c. — Ibid. 

The  Norwegian  Woob-pclp  Industry. 

According  to  the  Bulletin  du  Musie  Commercial,  the 
year  1893  was  a  very  favourable  one  in  Norway  for  manu- 
facturers of  wopd-pulp,  the  prices  having  on  the  average 
been  four  kroner  (4s.  a'srf.)  higher  for  wet  pulp,  and  eight 
kroner  (8s.  lO^rf.)  higher  for  dry  than  they  were  in  the 
preceding  year. 

Purchasers  hastened  to  place  their  orders,  and  at  the 
commencement  of  the  year  the  quantities  sold  amounted  to 
130,000  tons.  The  demand  having  again  increased,  the 
wood-pulp  syndicate  realised  that  the  reduction  of  the  pro- 
duction to  the  extent  of  33^  per  cent.,  which  was  primarily 
fixed  upon,  was  too  great,  and  at  a  meeting  which  was  he-d 
in  May  the  maximum  reduction  was  fixed  at  23^  per  cent., 
but  in  spite  of  this  prices  continued  to  rise.  Towards  the 
end  of  the  year  small  quantities  which  were  available  were 
sold  at  55  kroner  (3/.  !s.  1 ',</.)  and  100  kroner  (5/.  lis.  l|d.) 
per  ton  respectively  for  pulp  wet  and  dry. 

For  the  current  year  the  greater  part  of  the  production  is 
already  sold  at  remunerative  prices.  The  improvement 
which  has  manifested  itself  in  the  Norwegian  wood-pulp 
industry  has  led  to  the  very  considerable  extension  of  the 
factories  already  existing,  and  to  the  construction  of  new- 
works  in  Sweden  and  Norway. 

The  home  consumption  has  remained  almost  stationary  ; 
in  England  the  consumption  has  increased,  and  also  iu 
France.  As  regards  Germany,  this  country  imported,  in 
1893,  10,000  tons  of  Norwegian  wood-pulp  more  than  iu 
;  1892,  but  this  increase  was  iu  great  measure  due  to  the  dry- 
ness of  the  season  last  year.  At  the  present  time  there  are 
59  wood-pulp  factories  in  Norway  ;  of  this  number  one  is 
1  engaged  in  the  manufacture  of  casks,  three  manufacture 
cardboard,  and  ten  paper. 

The  quantity  of    wood-pulp  exported   from    Norwegian 

ports,  that  is  to  say,  the  Norwegian  product,  and  a  certain 

proportion  of  Swedish  pulp,  amounted  iu   1893  to  230,000 

:    tons,  as  compared   with  215,000  tons   in  1892    and  207,000 

I    tons  in   1890.     The  above  observations  and  figures  all  relate 

to  mechanical  wood-pulp. 

As  regards  chemical  wood-pulp,  the  increase  in  the  demand 
I  created  in  1892,  by  reason  of  the  restrictious  effected  in  the 
rag  trade  continued  in  1893.  and  the  results  of  that  year 
'  have  been  equally  favourable  to  that  industry.  The  prices 
in  1893  of  dry  chemical  pulp  quoted  by  the  Norwegian 
manufacturers  were  as  follows  :  — First-class  dry  sulphite, 
from  200  to  210  kroner  (11/.  2s.  2  y/.  to  11/.  13s.  4</. )  ; 
|  second-class  from  185  to  195  kroner  (10/.  5s.  6§rf.  to 
10/.  16s.  8(/.)  per  ton.  First-class  sulphate  pulp  was  quoted 
at  from  180  to  190  kroner  (10/.  to  10/.  lis.  \\d.)  and 
second  class  from  170  to  180  kroner  (&/.  8s.  lOjrf.  to  10/.). 
It  is  stated  that  these  prices  are  with  difficulty  obtained,  and 
the  numerous  factories  recently  erected  or  projected  iu 
Norway,  Sweden,  and  America,  do  not  appear  to  have  a 
very  brilliant  future  before  them.  In  all  probability  the 
prices  of  pulp  will,  it  is  said,  fall,  while  those  of  the  raw- 
material  will  rise. — Ibid. 

'I'm:  Position  or  Collodion  Cotton. 
The  following   letter  has   been  issued  from   the  Home 
Office:  — 

April  25.  1894. 
Since   the   Explosives   Act,   1875,  came   into  force,    the 
question   has  more  than  once  been  raised  as  to  the  position 
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gollodion  cotton,  or,  as  i(  is  sometimes  called,  soluble 
gun-cotton;  and,  a-  you  ure  probably  aware,  we  bave 
until  recently  held  thai  such  material  need  nol  be  ranked 
as  an  explosit  e 

further  researches  on  the  subject  of  the  material  bave, 
however,  disclosed  the  fact  that  its  solubility  may  in  some 
ited  w  itli  a  certain  explosibility,  and  under 
these  circumstances  it  appear-  to  us  that  Boluble  gun-cotton 
does,  as  a  matter  of  fact,  properly  fall  within  the  category 
iplosive  as  defined  by  the  Explosives  Vet,  1875,  and 
the  Orders  thereunder,  except  when  its  condition  is  such 
as  t>'  deprive  it  of  it*  explosive  properties,  vix.,  when 
it  is — 

i  n  solution  in  alcohol  or  ether,  or 
i, /.i  wet,  or 

(c)  saturated   with  methylated   - j>i  ri t    and   contained   in 
air  tight  cases. 

\V<-  have  been  in  communication  with  the  Customs  on 
this  Bubject,  and  we  understand  that  they  are  issuing 
instructions  to  their  officers  to  that  effect.  Of  course  this 
decision  affects  the  manufacture,  storage,  and  transport  of 
soluble  cotton,  which  does  nut  fall  within  the  exemptions 
specified  above;  of  course,  also,  when  soluble  gun-cotton 
steaded  for  use,  itself,  as  an  explosive  (not  uierely  as  an 
redient  of  an  explosive),  it  necessarily  falls  within  the 
definition  of  an  explosive,  in  virtue  of  section  M  of  the  Act, 
irrespective  of  the  condition  in  which  it  may  exist. 

S.'i  111  Ainu  in  Si  g  lk  Im"  strt. 

Deutsche!  Handels.  Archiv,  1894,  U 
-  igar  industry  of  Natal  makes  no  attempt  ti  »  m 
pete  with  the  world's  market;  its  scope  does  not  extend 
beyond  the  limit  of  the  South  African  market.  The  sale 
of  sugar  within  the  colony  itself  is  protected  by  a  tax, 
which,  for  refined  sugar,  amounts  to  l</.  per  lb.,  and  for 
raw  sugar  to  3s.  6d.  per  centner;  whilst  its  s.ile  beyond 
the  limits  of  the  neighbouring  States  is  subject  to  the  taxes 
there  existent.  In  the  territories  of  the  South  African 
Zollverein  (Cape  Colony,  Orange  Free  Mate.  Basutoland, 
British  Bechuanaland)  and  in  the  protectorate  of  Bechuana- 
lainl.  these  taxes  amount  to  6s.  3d.  per  100  lb.  for  both 
refined  and  raw  sngar.  On  raw  sugar  re-exported  into 
those  territories  of  South  Africa  not  belonging  to  the 
Zollverein,  a  reimbursement  of  :>s.  per  100  lb.  is  allowed. 
An  abatement  of  .">  per  cent,  is  allowed  in  i  ape  i  lolony  on 
all  imported  sugar  for  the  manufacture  ol  preserved  fruits 
and  confectionery.  The  lax  on  sugar,  whether  refined  or 
raw,  in1  the  South  African  Republic  is  3s.  6<f.  per  100  lh. 
llie  effect  of  heavy  taxes  on  Natal  sugar  sold  in  the 
neighbouring  States  is  that  all  those  interested  in  the 
Natal  sugar  industry  are  zealous  supporters  of  the  extension 
of  the  Zollverein. 

The  average  annual  production  of  sugar  in  Natal  during 
the  last  10  years  is  assessed  at  12,000  tons.  According  to 
the  "  Blaubiuh  "  it  amounted  to — 

Tons. 

In  the  financial  year  1890—91 11,640 

,.      ls'.'l— :•:! 26£19'25 

the  values  of  which  for  the  two  periods  were  '.'5/.  5*.  and 
23/.  respectively  per  ton.  Statistics  regarding  the  amount 
of  sugar  exported  are  only  at  hand  in  the  case  of  that 
,  xported  by  sea.  Xhe  average  amount  during  the  last  five 
years  was' — Haw  sugar.  ,">.-J34  tons;  molasses,  222  tons. 
The  Customs  authorities  in  Natal  divide  everything  into 
these  two  categories,  whereas  the  Customs  authorities  in 
Cape  Colony  differentiate  the  imported  sugar  from  Natal 
between  raw  sugar,  to  which  the  chief  portion  corresponds  ; 
also  between  refined  sugar  and  "  crystals  "  The  distinction 
between  raw  and  refined  sugar  has  only,  at  present,  a 
significance  for  the  tax  administrators  of  tape  Colony  in 
so  far  as  it  touches  the  transport  to  territories  without  the 
Zollverein.  Kefined  sugar  includes  only  loaf-  and  cube- 
sugar.  The  raw  sugar  of  Natal  may  he  used  for  eon- 
sumpticn.  and,  as  a  matter  of  fact,  is  exclusively  use!  in 
Natal.  The  quantity  of  imported  foreign  sngar,  as  well  as 
that  transported  into  the  interior,  is  very  small  in  comparison 


with    tin-   quantity   of    the   home   product     Tbi 
marki  •  irar  wa — 

Lb. 

In  the  flnanolal  year  1880    91  



u  landed  in  the  ports  of  Ca|  luring  the 

I  i-t  tivo  \,-ais  wa-,  besides  a  -mall  quantity  of  mo 

follows  :  — 

e 

Raw  sugar 

« sugar  and 

crystals i..".uv, 

The  mported   sugar  during   late   years    i- 

steady  and   ha-  noi   inconsiderab  1,     Besides  the 

above  mentioned  quant  agar,  however,   there  was 

landed  al   the  ports  of  Cape  Colony  during  the  live   \ 
1888— 1892  an  average  annual  quantity  amountinj 
ion-  for  transportation  to  tl  -  beyond  the  Zoll- 

q.     The  amount  seem-  steadily  increasing, and  reached 
in  the  li-t  year  of  the  period  named    I..',  lo  l 

In  view  ol  lily-increasiug  consumption  of  si 

in  South  Africa,  a  syndicate  has  been  form  d  and  a  lino 
company    floated  with    the  ohject  cf  constructing  a    i 
root    sugar    Factory    in    the  district   of   Swcllcndam, 
of  Cape  Town.    The  prospectus  was  circulated  in  Septem 
ber  1893.       At    first,   the    whole    of    the    required    capital, 
amounting  to  39,000/.,  could  not  he  got  together,  hut   the 
remaining  portion  was  subsequently  subscribed  in  London. 

The  contract  for  the  furnishing  of  the  factory  and  the 
accessory  machinery  has  been  given  to  a  German  firm. 
The  value  of  this  contract  is  said  to  1  0,000/. 

—A.  B.  I.. 

S,   vxihxavia    \-    v    -  Si  ll  l.l . 

./.  //to/.     Inm  mill  Sin!  Institute,  Spring  Meeting,  1894. 

Although  pig-  and  bars  have  long  been  known  as  Scan- 
dinavian    product-,    iron   ore   has    no  rrded    a-    an 

important  article  of  export  until  comparatively  recent  time. 
In  1870,  9,485  tons  were  exported  from  Sweden,  whilst  in 
lssr.  41,765  tons  was  the  amount.     Of  the   latter  quantity 

:  tons  came  to  the  United  Kingdom.  In  the 
\,ai  Norway  supplied  g.4s."i  tons.  The  total  quantity  of  ore 
received  in  18S7  trom  Scandinavia  by  the  British  Iron  Trade 
e  was  only  about  3,000  ton-.  In  1888  'he  figure 
657  rose  to  62  672  tons,  this  increase  be  ng  due  to  nen 
railway  and  steamship  companies,  formed  chiefly  with 
English  capital.  Most  of  the  ore  smelted  in  England  gave 
results,  the  pig-iron  produced  containing  from 
o-:;  to  ii'  I',  per  cent  of  phosphorus,  which  of  course  n 

for  acid    steel-making.      A-  tfa  ry  little 

demand  ron   the  allied   companies  bad     to 

aue  operation-.     As  a  result  the  im|  oris  ,.f  Swedish 
ore  into  the  United  Kingdom  fell  to   15,427   tons  in   1889, 
-  in  1891. 
The  English  companies  had    made  the  mistake  of  mixing. 
as  a  rule,  the  products  of  the  various   quarries,   thus   pro- 
quality  which    was   neither  pure   enough 
nor   phosphoric    enough   for   basic   purpose- 
Swedish    company    was     formed    which,    profiting    by    the 
experience  of  their  predecessors,  took  care  to  keep  separate 
the  products  of  the   various  working-,   and   to   grade   them 
according  to  the  contained  phosphorus. 

They  established  four  grades.  A.   B,  C,  and  I>.  the  first 
containing  abont  69  pei  cent   of  iron  and  "'"I    p<  r  cent,  of 
phosphorus    intended    for    the    acid    process,    and   the    last 
containing  about  65  per  cent,  of  iron  and  1  to  2  per  ■ 
phosphorus    intended     for  the   basic   process,    with  rnter- 

c  the  othei 
the  131   quairie-  thus  carefu  was  found   to  be 

•20  per  cent,   of  grade-  A  and  B,  and    80   per 
lowei  grades.     The  effect  of  these  impr.  ements 

was  soon  apparent,  and  the  figures  ■»  'he  above 

quantity  in  1891,  to  13,722  in  1892, and  35,601  tons  in  1893, 
the  material  being  almost   entirely  of  the   A   quality.     The 
nt  apparently  has  taken  more  advantage  of  to 
■e  of  iron  ore  supply,  as  the   figu  n-en  from 

1 17,530  tons  in  1888  to  44!  ■■  1893,  this  quantity 


; 
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being  received  mostly  by  Germany  and  Austria.     The  bas 

iog  largely   employed    on    the    Continent,    the 
material  sent  there  was  mainly  of  the  lower  grades,  which 
,  hardl;  pay  to  send  to  England. 

The  author  then  enters  into  the  question  of  the  prices  of 
transit,  and  says  there  is  little  prospect  of  Swedish  ore  of 

any  kind  being  delivered  in  Middlesbrough,  even  through 
the  contemplated  new  railway  to  Victcriahavti  on  the 
Norwegian  coast,  at  less  than  12s.  per  ton.  a  price  which 
I  \.  hides  the  lower-grade  ores.  It  is  obvious  that  a  reduc- 
tion of  this  figure  would  be  effected  by  the  discovery  of  iron 
ore  deposits  nearer  to  this  pott,  if  such  could  be  made. 

It  would  appear  that  Titanic  acid  in  variable  proportions 
is  a  common  constituent  of  Scandinavian  ore^.  When  used 
alone  they  have  been  found  extremely  difficult  to  smelt, 
owing  to  the  Titanic  acid. 

If  smelted,  however,  with  poorer  ores,  especially  such  as 
contain  alumina,  the  refractory  nature  seems  to  disappear. 
Titanic  acid  does  not  convey  any  impurity  to  the  pig,  but 
it  seems  to  communicate  to  the  iron  unusual  toughness,  and 
causes  sulphur  and  phosphorus  to  go  into  the  slag,  requir- 
ing also  an  increased  coal  consumption  in  the  furnaces. 
The  advisability  of  encouraging  Scandinavia  as  another  ore 
supply  for  Great  Britain  is  advocated  bv  the  author. 

—A.  W. 

The  World's  Production  of  Noble  Metals. 
Chem.  Ind.  16,  485. 
The  production  of  platinum  is  increasing  in  the  United 
States.  The  nickel  ore  from  Copper  Cliff,  near  Sudbury, 
contains  0-2C  per  cent,  of  platinum,  and  similar  ores  have 
been  observed  at  Denison  (Ontario),  containing  from  traces 
to  0-53  per  cent,  of  platinum.  A  recent  discovery  of 
platinum  ores  on  the  river  Tulamee,  in  British  Columbia, 
appears  to  he  of  even  greater  importance.  The  production 
of  nickel  in  America  amounted  in  1882  to  2SI,000lb., 
which  is  about  equal  to  the  production  of  Sweden  and 
Norwav.  Some  of  the  occurrences  cf  nickel  ore  in  Arkansas, 
Colorado,  Connecticut,  Iowa,  Massachusetts,  Missouri, 
Nevada,  North  Carolina,  and  Oregon,  are  said  to  be  very 
promising.  The  prospects  of  the  nickel  mines  of  New 
Caledonia  have  been  considerably  improved  since  the 
construction  of  roads  to  the  mines.  The  exports  of  nickel 
ore,  which  in  1885  amounted  to  19,700  tons  only,  sub- 
sequentlv  rose  to  35.000  tons  in  1891.  The  Sudbury  mines 
exported  about  72,300  tons  in  1892.  The  total  production 
of  the  world  amounts  now  to  10,307,000  pounds  of  nickel, 
the  price  of  which  has  fallen  as  the  production  increased. 
( )f  late  years  nickel  has  attained  considerable  importance  in 
the  manufacture  of  very  hard  alloys  of  nickel  and  iron. 
This  nickel  steel  is  largely  employed  for  the  manufacture 
of  armour  plates  and  for  ships'  engines.  An  alloy  of  20  parts 
of  nickel  with  80  parts  of  copper  is  used  as  a  casing  for  the 
bullets  of  the  new  small  calibre.  The  world's  production  of 
silver  amounted  to  2,592,000  kilos,  in  1881,  and  remained 
stationary  until  about  18S7.  Since  then  the  production  of 
silver  has  increased  at  an  enormous  rate  on  account  of  the 
discovery  of  the  rich  deposits  in  the  Sierra  Mojada, 
Colorado,  and  Montana,  and  rose  to  4,479,000  kilos,  in  1891, 
and  5,935,000  kilos,  in  1892.  On  the  other  hand,  the 
production  of  gold,  which  in  1881  amounted  to  158,000  kilos., 
remained  stationary  until  1888.  Then  it  increased  through 
the  opening  of  the  South  African  goldfields  to  192,000  kilos, 
in  1892.  Part  of  this  increase  is,  however,  due  to  the 
extraction  of  gold  from  American  silver  ores.  The  silver 
output  of  America  alone  amounted  to  692,000  kilos,  in  1872. 
1,240,000  kiios.  in  1885,  and  2,018,000  kilos,  in  1892.  The 
relation  between  the  price  of  gold  and  silver  was  as  l  :  15-56 
in  1870,  1:18  in  1880,  and  1:22  in  1890,  and  in  spite  of  the 
Sherman  bill  came  to  1:23-73  in  1893.— C.  O.  W. 

Ali  ' in  Gekmany. 

Official  figures  relating  to  the  spirit  industry  of  the 
German  Empire  have  just  been  published.  They  show  that 
60,025  alcohol-distilleries  were  at  work  in  the  Empire  last 
year,again.-t  59,789  in  1892.  More  than  one-third  (22,039) 
of  these  are  found  in  the  grape-growing  provinces  of  Alsace- 
Lorraine  ;  19,577  in  Baden;  6,608   in   Wurtemburg:  4,667 


in  Bavaria  :  and  only  C.lns  in  Prussia.  The  great  majority 
of  the  distilleries  i  17,385)  are  small  ones,  using  fruit, 
brewery-refuse,  &c,  as  raw  material.  » toly  27  works  distil 
molasses — a  branch  ol  industry  which  appears  to  be  dying 
out.  as  in  1891 — 92  there  were  only  39  molasses-using 
distilleries  at  work.  Farinaceous  substances  (potatoes  and 
grain)  are  used  by  12,613  works.  Prussia,  although  possess- 
ing the  smallest  number  of  works,  has  by  far  the  largest,  her 
share  of  the  total  alcohol-output  of  3,028,920  hectolitres  (of 
about  22  gallons)  absolute  alcohol  being  2,449,626  litres. 
The  largest  Prussian  factory  produced  over  40,000  hecto- 
litres. The  consumption  of  absolute  alcohol  in  Germany 
for  drinking  purposes  in  1892 — 93  was  2.25  1,919  hectolitres, 
or  4  •  5  litres  per  head  of  the  population  ( =  about  1  gallon). 
In  1891  —  92  it  was  4-4  litres.  The  quantity  used  for 
industrial  purposes  was  60,670  hectolitres,  against  551,300 
the  year  before,  of  which  115,026  were  used  in  vinegar- 
manufacture,  and  315.254  were  denaturalised.  The  total 
exports  of  German  alcohol  were  only  111,147  hectolitres 
absolute.  The  gross  revenue  from  the  spirit  tax  was 
1  11,135,216  tn.  in  1892—93  against  134.185,046  in.  the  year 
before.  The  following  quantities  of  raw  material  were  used 
for  distilling:— Potatoes,  2. 105. S90  tons  (1891—92,  1,334,602 
tons);  corn, 338,370  tons  (1891—92,  490,420  tons); 
molasses,  37,453  tons  (1891 — 92,  94,924  tons)  ;  stone-fruit, 
252.900  hectolitres  (1891 — 92,  306,031  hectolitres);  wine- 
lees,  231,467  hectolitres  (1891—92,  168,229  hectolitres); 
malt  residue,  195,338  hectolitres  (1891—92,208,875  hecto- 
litres) ;  fruit  (various),  64,006  hectolitres  (1891—92,  89,434 
hectolitres)  ;  liquid  wine-lees,  30,252  hectolitres  (1891 — 
92,  18,211  hectolitres)  ;  pressing-residue  from  grapes,  29,517 
hectolitres:  (1891  —  92,  44,096  hectolitres);  grape-wine, 
15,743  hectolitres  (1891 — 92,  11,301  hectolitres). — Chemist 
and  Druggist. 

Bengal  Saltpetre. 

In  the  Presidency  of  Bengal,  saltpetre  is  manufactured  in 
the  Patna  and  Bhasulpore  divisions  and  in  the  city  of 
Calcutta  and  its  suburbs.  Crude  saltpetre,  however,  is  not 
manufactured  in  or  near  Calcutta,  operations  being  confined 
there  to  the  refining  of  the  article  imported  from  up-country. 
The  control  of  the  saltpetre  refineries  in  Bengal  is  vested  in 
the  Commissioner  of  Northern  India  Salt  Revenue  and  his 
subordinates.  A  large  quantity  of  edible  salt  is  obtained  in 
the  process  of  refining  saltpetre,  and  under  the  existing 
rules  the  owners  have  the  option  either  of  destroying  it  or 
removing  it  from  the  refineries  on  payment  of  full  duty. 
A  market  has,  however,  been  created  for  this  species  of 
salt,  and  large  quantities  of  it  are  now  exported  to  Burdwan 
and  other  places.  The  fee  for  a  licence  for  manufacturing 
and  refining  saltpetre.including  theextraction  of  salt  therefrom , 
is  Rs.  50,  and  that  for  the  manufacture  of  saltpetre,  sulphate 
of  soda  (jthari),  either  by  solar  heat  in  evaporating  pans  or  by 
artificial  heat,  and  of  any  other  substance  included  under 
the  term  of  "  saltpetre  "  as  defined  in  section  3  of  the  Salt 
Act  of  1S52,  is  4  annas.  Besides  the  saltpetre  brought 
from  the  Patna  and  Bhagulpore  divisions,  a  considerable 
quantity  comes  down  from  the  North-West  Provinces  and 
the  Punjab.  The  bulk  of  the  saltpetre  brought  to  Calcutta 
is  exported  to  the  United  Kingdom,  the  United  States  of 
America,  Mauritius,  and  China.  The  total  exports  in 
1892—93  amounted  to  43S,40S  cwts.,  valued  at  Rs.  43,36,588. 
—Ibid. 

The  Manufacture  of  Citric  and  Tartaric  Acids 

IX    SlCILV. 

( )ur  Sicilian  correspondent  writes: — "  The  Italian  Govern- 
ment being  desirous  of  encouraging  the  preparation  in 
Sicily  of  citric  and  tartaric  acids,  especially  the  former,  has 
issued  a  decree  offering  prizes  to  persons  who  shall  open 
factories  for  the  preparation  of  these  acids  in  Sicily.  The 
first  prize  is  to  be  one  of  500/.,  the  second  of  350/.,  and  the 
third  of  175/.  sterling,  in  addition  to  which  small  bonuses 
will  be  given  to  the  managers  of  works.  To  obtain  the  first 
prize  both  citric  and  tartaric  acid  must  be  made,  the  former 
in  a  quantity  of  at  least  h  ton  a  day.  Preference  «ill  be 
"iven  in  the  competition  to  those  firms  making  their  own 
sulphuric  acid,  tor  the  production  of  both  citric  and  tartaric 
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;■      It  is  also  laid  down  as  n  ^iii'l>-  to  t !l«-  jury  thai  thej 
are  to  j;iv<-  the  prefci  to  those  making  the  beat    u 

Eiubsidiar}  products,  and  those  using  vacuum  apparatus,  or 
apparatus  made  of  enamelle  1  iron  or  porcelaiu  for  evap  ira 
tiitn.  ApplicatioDS  For  the  prises  must  In-  made  on  Italian 
stamped  papei  not  latei  than  December  31,  ls'j;,,  and  the 
-  urn- 1  be  in  operation  not  later  than  February,  1896, 
in  which  year  the  prizes  will  l»  distributed  by  the  Miniate! 
of  Agriculture.  The  competition  appears  ■"  1"'  open  to 
There  are  already  two  works  in  operation  in  the 
island."   -Ibid. 

I  in    Itu.ux  Trade  in  Tahtark    Materials. 

Tartaric  mat.  rials  form  one  of  tin-  chief  items  of  export 
from  the  southern  provinces  of  I  tali  :  the  season  coin- 
mences  in  October,  and  official  statistical  reports  for  the 
year  are  generally  given  from  that  month  to  Septembei  "i 
tin-  following  year.  In  1891 — 98  the  total  export  amounted 
to  '.',--11  tons,  valued  at  425,240/.;  while  in  1892—98,9,881 
inns,  valued  it  337,275/.,  were  shipped.    The  great  difference 


in   vain.'  m    the   di  p  has 

undergone  in  •  ■  ..-  iccami 

everywhere  through  the  excellent  grap  if  the  last 

two  years.     The  tartaric  materials  exported  during  the  last 

in.,  i.  .a-  wi  i.  compost  'l  ..-  follov 

ii      iti    in  d       \ 

tar.  \  . 

08,280  181,100 

1  ".17 

More  than  one  half  of  these  pi  idu 
is  Bhipped  to  tin-  United  States;  the  remainder  is  taken 
by  Great    Britain,  Prance,  Germany,  and  Austria  in  ahout 
equal  shares. — Ibid, 
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Place  of 

Production    '""■ 

Measures. 


Value  at 
Plac 


28 


ksbestos 

Antimony  or,- 

Aspbaltuui  and  asphalt  rook 

Barytes  (crude) 

Bauxite 

Borax 

I>l-vl ill  Hi- 

Building  stone 

Cement,  hydraulic 

Dement,  Portland 

athracite 

Coal,  bituminous 

Coke 

1  oxide 

Copperas 

Copper  sulphate 

Corundum 

Chrouu-  ore 

Feldspar 

Flint 

Fluorspar 

Grindstones 

Gypsum 

Infusorial  earth  and  tripoli . 

Lime 

ne  for  iron  flux 

-  i  e 

Manganese  6re 

Mails 

Mi.a 


I'omuls 


ISunvls  of  300- 

111'  U.S. 


Tons 

Short  Ii- 

Pounds 
Slior: 

Pounds 

Short  Tons 


too 

850 
17,04  i 

28  i7o 

!'.s|«i 
-  190 

.7"  .- 


91 

771 

12,075 

B391 

:.,0s7 
IT-1 


8,211,181 

.-,17.11" 
16,850,4 
II  1,220  lol      i 
12,010329       12,204,203 


I  ins 


Short  Tons 


Barrels,  200  lbs. 
Long  Tons 

S    ii  t  Tons 
Long  Tons 

Short  Tons 

Pounds 

-     Estimated. 


1,504 

1,650 

1,402 

10.117 

■ 


"8,900 

12,021 

1,677 
16258 

- 

232,458 

1,633,416 

1,272 

19,425 

113,400 


Dols. 


120 
34,944 
11,041 


5    o  0 

1  (2,180 
4!>,0Wl 

64,512 

! 
1,153,600 

6,450 


110.272 


139,994 

lt'...V0 
S0.000 

.-.I.IMHI 

304300 
695,492 

41  .'.CI  I 
o.slt 

65,000 

Kilogram* 


1.717 

1,620 

17,000 

38,000 

■ 

1,709 

1,143 


109 

771 

31,701 

24,161 

10,106 

• 


•1,766 
1  1.51a 
24,492 
• 
1,646 
17,274 
38,612 

i 
1.IC17 

34 


11,000 
174,720 
133,160 

652, 125 

5,180,797 
1,152339 

95/140 

• 

14"..-,s;, 

85,01  0 

- 


re 
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I'm    Mineiial  I'm  ■diction  of  tiil  Uxited  States,  1S92  and  1893 — continued. 


Product. 


Customary 
Measures. 


Quantity^  Vdhu,  at 

Place  of 


Quantity.  Vahi„  a( 


Place  of 

Customary       Metric       pr„,]„ctinn    Customary       Metric      p_vj1I.fi„_ 
Tom.        I  I'Miuction.    -it,.,.,..,      ■         T__.         Production. 


M,  asi  i  's.         Tons. 


Measures.         Tons. 


.:i 

33 
31 
35 

16 
37 
19 
30 
40 
»1 
42 
43 
n 
IS 
*; 

47 
IS 
19 

50 

.-,1 
52 
53 
51 


Long  Tons 


Millstones 

Mineral  paints 

Natural  '-'as 

( lnyx Cubic  Feet 

Ozokerite  (refined  Pounds 

Petroleum P>l>ls-  42  sails. 

Phosphate  rock Long  Tons 

Plumbago  (crude)  Short  Tons 

Plumbago  Pounds 

Potters' clay LongTons 

Precious  stones 

Pyrites Long  Tons 

Salt Barrels.  280  lbs. 

Slate  (for  pigment ) Short  Tons 

si  it.- (for  roofing)  In  squares 

Slate  (other  kinds) 

one Short  Tons 

Soda,  natural .. 

,  natural  sulphate 

Sulphur  

Talc  (fibrous) 

Venetian  red 

Whetstones  (</) Gross  Pounds 


Zinc,  white 

Total  non-metallic 

Metallic. 
Aluminium,  value  at  New  York 

Antimony,  value  at  San  Francisco 

Copper  value  at  New  York 

oining  value 

Pig  iron,  value  at  New  York 

Lead,  vain    al  New  York 

fine)  

Platinum  i  crude) 

Quicksilver,  value  at  San  Francisco 

Silver,  coining  value 

Spiegcleisen  and  ferromanganese 

Tin 

Zinc,  value  at  New  York 

Total  metallic 

Estimated  products,  unsp 

Grand  total 


short  Tons 


50,000 

3  100 

130.000 

50,512,136 

902  723 

!I00 

1,398,363 

150, I 

I..  1  !5  i 

11,784,054 

3,400 

953,000 

23,208 

1,6811 

1.825 

4,205 



27.500 


5.1,  sir, 


59  1 

7,000,982 

917,257 

816 

634 

157,349 

109,957 

1.542,133 

3,085 


'J  1.054 
2,994 
1,524 
1,656 

3,815 

24,946 


Dois. 
20,000 

35 i" 

14,500,000 

40,000 

7,800 

30,229,123 

3.S22.021 

3,500 

87,902 

1,000,000  i 

188,000 

357,000 

21,000 

3,396,625 

750,500 

423,419 

16,500 

■ 

51  75" 

472,485 

... 
107,530 


2,175 

None. 

50.349,228 

981,340 

1,500 

896,603 

303.0011 

95.000 
11,435,487 

3,000 

S71.5O0 

20.100 

2,5iio 

90 

1,344 

36,500 
3,830 

25.000 


937,140 

1,365 

40G 

393,327 

96.526 

1,452,388 

2,721 


1  B,236 

B2 
1,219 

33,113 

a,  175 

22,678 


Dols. 
18,009 

546,000 

14,000,000 

2s, 75  i 

30,223,505 

I   l.i!  6  "I 
7,5.  i 

39,503 

830, 

jiui.ooo 

28: 

5.717,743 
18,000 

2,760,600 
737.400 
366,825 

12,501. 

ISO 

20,880 
337 .625 

Ml  75 

105,925 
t,875, 


■  • 

371,876,935 

Pounds 

134 

101.7511 

312,000 

148 

■j  12,800 

Short  Tons 

200 

181 

36,000 

350 

113,000 

Pound  s 

325,5  '". 

147,647 

36,716,400 

■ :  385,506 

1415.321 

34,677,940 

Troy  Ozs. 

32,997,071 

1,739,031 

54,091 

35,950, 

Long  Tons 

■    , 

0.122,113 

7,013,384 

7,156,782 

93,888,309 

Short  Tons 

■_     . 

186,548 

16,430,400 

193,928 

175,931 

1 1467,029 

Pounds 

96,152 

57,591 

25,893 

*11,745 

12,120 

<lzs. 

350 

•11 

1,750 

300 

•9-3 

'.1.300 

Flask-.  , 

27,993 

971 

1,119,720 

30,164 

1,046 

1,108,527 

Troj  "2s. 

60  5 00 

•1,881,732 

78,220450 

Ions 

170, 131 

132,015 

k6,647,290 

81,118 

82,424 

2,893,229 

Pounds 

1 13,400 

65 

None. 

.. 

Short   1 

76,279 

7,785.993 

76,255 

H.21 1.7S2 

320,740,427 

/7,500,000 


267,707,795 

/0.000.000 


645,084,730 


(/)  Estimated.  {g)  Includes  scythes! ulite.  ■Kilograms. 

(ft)  Value  taken  as  average  of-sj..  i  ferromanganese,  assuming  production  to  have  been  one-third  ferromanganese. 

— Engineering  and  Mining  Journal. 
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BOARD  OF  TRADE  RETURNS. 

Summary  of  Imposts. 


'     M:i\  . 


18S3. 


1891. 


Metals 

Chemicals  and  dyestuffs. 
Oils 


Raw  materials   for  non-textile  in- 
dustries. 


t  nine  or  all  imports  . . 


£ 

£ 

197,239 

.-.;■.'!.. 

541,970 

■   113  S-I.l 


Summary  of  Exports. 


Articles. 


M         end  ■■..■         May. 


1893. 


Hetals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 


£ 

£ 

2,117.  i.!2 

-  r.i.i  j;. 

711,093 

•J  567  165 

Total  value  of  all  exports. 


17,484,212 


Imports  of  Mf.tals  for  Month  ending  31*t  May. 


Articles. 

Quantities. 

Values. 

1893. 

1S!H. 

1893. 

1894. 

Copper : — 

Unwrought   ....      „ 
Iron: — 

Bolt,  bar,  Ac. ...      „ 
Steel,  unwrought . .      „ 

Lead,  pig  and  sheet      „ 

M29 

10,128 
3,037 

348,561 

• 
17,948 

87,210 

.-.-.1" 
.. 

- 
8,989 

4..'.|v 

331,285 

1 

157 

11,227 

49,575 

64,675 

£ 

■j:.."7:; 

139,916 
232,105 

• 
92,476 

100462 
144,382 

£ 
31.174 
1*7,:h:j 
191,897 

239.134 

Kill 
102,745 

160.C56 
224,118 

128,218 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

■• 

- 

[MPOBra  i.k  Oim  K.iii   Month  km. in..  :ii-i   May. 


Quanl 

Value*. 

1893. 

1894. 

1893. 

1894. 

t 

a 

1LV17 

80,518 

700 

—-'.Ill         114,1 
12,037,704                          100353 

2.127             I  1 
1.11'..             1 

M145              781           B.157 
.. 

Other  articles  ..  Value  £ 

Total  value  of  oils... 

574,010 

544470 

[mports  of    Raw    Material    for    Non-Textile 
Industries  for  Month  ending  81si  Mo. 


Articles. 


Quantities. 


1893. 


1891. 


Values. 


Bark,  Peruvian  ..    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic 


Lac,  Ac 

Gutta-percha  . 

Hides,  raw  :— 
Dry 


Wet 

Ivory „ 

Manure  :— 
Guano Tons 

Bones , 

Nitrate  of  soda...       „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Eiparto „ 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn 

Staves .. 

Mahogany Tons 

Other  articles Value  £ 


7,.".:>2 

1 

-  "J  ! 

n  :•!  i 

624 

2..in 

5,959 

22,253 

27,976 

80,833 

17,166 
21,978 

5,810 
225,687 

-  827 

I. Ml 


7,->; 
250,986 
82,835 

14.778 

1. 1-.", 

n.i  18 
466 

1,313 

7.  I'.'.-, 

- 

1...77 
15,250 

2:.-;i.-. 

151  ,.-,511 
117..H2 

395,022 

■ 
.•i,:..'l 


1893, 

£ 
15,031 

111,11.3 
90,986 
36,356 

12,925 
25,404 

>M« 
11. -...>.' 


1894. 

£ 

It.1.,  i'. 

12,792 

94,741 

21,881 

8,782 
35,383 
137.807 
71,864 

13.830 


3,121 

■ 


112.-M 

31.4:..', 

102.534 

3.C97 

3M.64S 
880,058 


Total  value  . 


Besides  the  above,  drugs  to  the  value  of  72,2.«.\  were  imported, 
against  72.72.:'.  in  May  1893. 


as  against 
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Imports  of  Chemicals  and  Dyestuffs  for  Month 

ENDING    3  ]ST    MlV. 


Articles. 


Quantities. 


Values. 


1893. 


1894. 


1893. 


1891. 


8,358 
34,500 

3  5S8 

£ 
7,987 

13,411 

£ 

8,485 

Bark  (tanners',  Ac.)    „ 

9,149 

Brimstone 

19,053 

P.549 

11,728 

•• 

116,262 

132,673 

,7 

197 

72.1 

1,048 

Cutch  and  gambier  Tons 

2,446 

2.517 

52,274 

61,656 

Dyes:— 

,. 

13.496 

17,351 

Alizarin 

.. 

.. 

25,309 

25,838 

•• 

•• 

2,(173 

2,999 

2,0 12 
26,530 

1,914 

15,882 

31,743 
22.318 

33,05-4 

Nitrate  of  potash  .      „ 

1  1,785 

1.66S 

1,311 

22,131 
177,983 

16,717 

Other  articles. . .  Value  £ 

155,205 

Total  value  of  chemicals 

497,259 

490,991 

Exports  of  Miscellaneous  Articles  for  Month 
ending  3  1st  May. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1893. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       ,, 

Stoneware „ 

Glass:— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather : — 
Unwrought 

Wrought Value  £ 

Seedoil Tons 

Floorcloth  Sq.Yds 

Painters' materials  Val.£ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


727,8  10 

721,100 

£ 

18,066 

£ 
18.864 

.. 

.. 

61,082 

129,874 

1,5'.  I9,30n 

1,395,500 

30,098 

21,237 

" 

•  • 

96,717 

88,883 

43,988 

4S.120 

74,481 

81,256 

.. 

.. 

125,304 

112,866 

.. 

•  ■ 

186,563 

132,987 

1         •• 

•• 

16,020 

14,006 

181,790 

140,951 

9,609 

7,039 

5.717 

7,115 

15,857 

17.369 

5 1,672 

60,041 

25,029 

28,473 

17,777 

14,137 

15,280 

11,068 

13,611 

12,255 

123,800 

106,972 

.. 

23,087 

18,787 

7.117 

5,845 

154,917 

119,119 

1,563,500 

1,609,400 

68,138 

58,085 

.. 

1.15,434 

'      137.05S 

88,535 

83,647 

137,379 

128,924 

4,620 

5,157 

35,000 

28,402 

51,165 

51,913 

67,650 

57.11S 

•• 

'* 

2,719,582 

2,567,165 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  M  w. 


Articles. 


Quantities. 


Values. 


1893.     1894.     1893.     1894. 


Brass Cwt. 

Copper  :— 
Unwrought 

Wrought „ 

Mixed  metal 

Hardware Value  £ 

Implements , 

Iron  and  steel Tons 

Lead 

Plated  wares ...  Value  £ 

Telegraph  wires         „ 

Tic Cwt. 

Zinc , 

Other  articles  . .  Value  £ 

Total  value 


£ 

£ 

10,143 

11,732 

10,063 

41,136 

68,166 

87,180 

165,350 

S2.672 

26,7  16 

23,082 

77.370 

64,803 

28,684 

17,209 

67,231 

37,996 

•• 

•• 

186,541 

155,157 

•• 

•  • 

105,785 

1II3.71H 

2-3,12:i 

2*8,914 

1,927,819 

1,646,516 

8,909 

0,265 

94,130 

63,571 

•  • 

•  • 

24,3X6 

22.HSS 

.. 

15.137 

90,077 

12.499 

7,760 

5  1,740 

•j:i.50l 

15,111 

12310 

12,215 

8,819 

•• 

•• 

69,990 

71,275 

" 

•■ 

2,846,007 

2,417,432 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  May. 


Articles. 


Quantities. 


1893. 


Values. 


I  v.i  I. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Valued 

Other  articles...       „ 

Total  value 


551,453 

145,889 
21,751 


£ 

£ 

461,062 

169,426 

129,057 

119,662 

60,390 

47,306 

20,137 

155,445 

156,767 

.. 

75.272 

85,555 

•• 

312.593 

291,808 

•• 

773.125 

711,093 
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iflonti)lp  patent    list. 

•The   dales   given   are   the  dates  ..f   the   Offlolal   Journals  in 
b  acceptances  of  the.  Complete  Bpecinoationi  are  advertised. 
Oomplotc  Specifications  thus  advertised  us  accepted  are  ope 

impaction  at  the.   Patent   otti.e  immediately,  and   to  opposition 
within  two  months  of  tho  said  dates. 


L— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Application-. 

9813.  I'.  M.  !■'.  Laurent,  improved  apparatus  for 
sterilizing  liquids,  applicable  also  for  heating,  cooling, 
condensing,  distilling,  and  other  similar  purposes.  Filed 
Mav  19.  Hate  applied  for  November  80,  1893,  being  date 
of  application  in  Fran 

9958.  T.  Craney.  Improvements  in  evaporating 
apparatus.     May  22. 

T.    Craney.       Improvements      in       evaporating 
apparatus.     May  22. 

10,523.  .1.  F.  Reins.  An  improved  method  of  and 
apparatus  for  saturating  liquid-  with  gases.     Maj 

10,906.  \.  Chapman.  Improvements  in  apparatus  for 
evaporating  brine  or  other  liquors  or  solutions,  and 
extracting  the  salts  or  other  solid  matters  therefrom. 
June 

11,226.  D.  B.  Morison.     Improvements  in  apparatus  for 
ng,  or  condensing.     .lune  9. 

11,354.     .1.      Wilkinson.        Improvements      in      furnaces 
applicable  to  metallurgical,  chemical,  and   other  purpo 
June  12. 

Complete  Specifications  Accepted.* 

1893. 

1017.  G.  Pettigrew.  Improved  still  and  apparatus  for 
the  distillation  of  ammoniacal  liquor  and  other  fluids,  and 
the  manufacture  of  sulphate  of  ammonia.     May  30. 

10,427.  T.  K.  Mitton.  An  improvement  in  pressure- 
gauges  and  vacuum-gauges.     May  30. 

12,528.  A.  Law.  An  improved  distilling  apparatus. 
May  28. 

13..'i67.  V.Edwards.     Copper  distillation  flask.     May  30. 

1  '..7S4.  .1.  Home.  Improvements  in  means  for  mixing 
or  blending  liquids.     May  23. 

15,622.  A.  K.  11.  Field.  An  improvement  in  compound 
asbestos  and  other  fibrous  packings.     June  20. 

16,198.  W.  C.  Currie  and  W.  E.  Rowlands.  An 
improvement  in  apparatus  for  drying  animal  and  other 
matters.     June  6. 

1894. 

7i  27.  I..  Wagner  and  J.  M.irr.  New  or  improved 
process  aud  apparatus  for  purifying  liquids.     May  30. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

970'J.  E.  Mason.     Fuel  economises     May  18. 
9913.   \V.    P.    Thompson.     Improvements    in    separating 
gases  and  in  apparatus  therefor.     May  22. 

10,029.   It.    Fegan.     Improvements   in   compressed   fuel. 
-May  23. 


Q,  S.  (     ry  and  I     '  l     ,  in  the 

J  fuel      M  i . 
10,484.  T.   \    Garni  It,  G.  Forster,  D.  I     tei     M     I 

i   I     Birchall.     tmpro>  menta   in    carl tting   coal   or 

other  gaa      Maj 

lo,77-.'  A  .1  Pempi  r.  Procef  of  di  ■  ■  sing  petro- 
leum ami  oiler  hydrocarbons.  Filed  June  2.  Date  applied 
for  Dccembei    I,  18 

.1    '  ii  merod       [mprovemi  ate  in   and 
with  gas  carburetting  apparatus.     June  II. 

11,432    i..    V    Stockman.       I  to   increase    the 

illuminating   power   of  gas    in  lighting  railway    earn.. 

.Ill  lie     12. 

11,523.  N.  K.  II.  Ekelund.     Apparatu 
lure   of  coal   powder   of    peat,  saw-dust,  and    such   like. 
Complete  Specification      Filed  Juno   ...     Date  applied   for 
November  29,  1893,  being  rial  ition  in  Sweden, 

11,536.  J.T.  k  y,J    \V   i     Holmes,  and   P.  F.    Holmes. 
Doub  .  oi  -ingle  incline  retort  for  tin-  destructive  distillal 
of  coal   or   other  material,   for  the   production  of  gas    for 
illumination  and  other  purposes.     June  14. 

11,645.   A.   Mortimer.      An    improve  1    fire-lighter 

Specification  filed  June  15.    r  ;l  dated  April  20,  1894, 
anil  re  numbered  l  I 

11,657.  J.  T.  Westcott.     In.,  in  apparat 

the  manufacture  of  water-gas.    .lune  15. 


Couplets  Specifications  Accepted. 

1893. 

5647.  .1.  II.  R.  Din-more.  Improvements  inoi  connected 
with  the  manufacture  of  gas.     Jim 

12.440.  I..  Mend.    Improvements  in  obtaining  combustible 

gases,  ammonia,  an.l  tar  from  fuel,  and  ill  apparatus  there- 
for.    June  13. 

12.903.  J.  Bowing.     See  I  lass  III. 

14. '.il8.  Briu's  Oxygen  Co.  I. inc.  and  K.  S.  Murray. 
Improvements  in  or  connected  with  the  production  of  oxygen 
from  atmospheric  air,  and  apparatus  lobe  employed  therein, 
.lune  13. 

21,089.  C.  D.  Abel. —  From  the  Gas  Motoren  Fabrik 
Deutz.     Improvements  in  gas  producers.     June  13. 


1894. 

7:!7'.\  M.  Bernstein  and  A.  Silbcrmann.  Improvements 
in  and  relating  to  incandescent  g  is  lighting.     June  13. 

7527.  C.  Barker.  An  improved  lire-lighter  for  lighting 
coal  or  coke  fires.     June  6. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PKODLX'TS,  Ere. 

Complete  Specification-  Accepted. 


1893. 


Improvements 


4097.  J.  A.  Wanklyn  and  W.  J.  Cooper, 
in  the  distillation  of  petroleum.     M  i 

12.440.  L.  Mond.     See  Class  II. 

12,903.  J.  Bowing.  Improvements  in  coking  processes 
and  apparatus,  and  in  the  recovery  of  the  products  of 
distillation. 


and  in 

June  13. 
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IV.— COLOURING  MATTERS  and  DYES. 
Applications 

S.  Pitt. — From  I..  Cassella  and  Co.,  Germany. 
The  production  of  polyazo-dyestuffs  from  gamma-amido- 
naphtolsulpho  acid.     May  15. 

9610.  11    E.  Newtor. — From  The  Farbenfabriken  vormals 

F.  Haver  and  Co  ,  Germany.     The   manufacture  or  produc- 
tion of  colouring  matters  and  materials  therefor.     May  16. 

9611.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  colouring-matters.      May  16. 

9681.  H.E.Newton.  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  chemical  compounds  derived  from  amidoazobenzene 
or  analogues  thereof  and  suitable  for  u*e  in  dyeing  and 
printing.     May  1 7. 

9S06.  J.  <?.  h.  Durand,  D.  E.  Iluguenin,  and  A.  J.  .1. 
d'Andiran.  Manufacture  of  new  violet,  blue,  grey,  and  black 
substantive  colouring-matters  for  dyeing  cotton.  Complete 
Specification.     May  19. 

9356.  C.  D.  Abel. — From  The  actien  Gesellsehaft  fur 
Anilin  Fabrikation,  Germany.  Improvements  in  the  manu- 
facture of  colouring-matters  dyeing  blue  with  mordants. 
May  21. 

10,194.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  dyes  of  the  rhodamine  series.     May  25. 

10,218.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Kehering,  Germany.  The  treatment 
of  phenols  and  phenol  derivatives  and  the  production  there- 
from of  hydroquinone,  hydroxylated  phenol  derivatives  and 
allied  bodies.     May  28. 

10,333.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters  varying 
from  blue-violet  to  blue-green.  Failed  May  28.  Date 
applied  for,  October  31,  1893,  being  date  of  application  in 
Fiance. 

10,854.  J.  Y.  Johnson.— From  The  Badische  Anilin  ami 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  colouring-matters  related  to  the  indulines  and  eurhodines 
June  4. 

11.157.  S.  Pitt.— From  L.  Cassella  and  Co,  Germany. 
The  production  of  phenyl-amido-oxynaphtaline  sulpho  acid, 
and  of  colouring-matters  deriving  therefrom.     June  8. 

11,216.  A.  Wohl.  Manufacture  of  hydroxylaminc, 
hydrazine,  and  derivatives  thereof.     June  9. 

1 1,569.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  red  dye  from 
paranitro-aniline.     June  14. 

11,641.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Process  for  production  of 
black  azo  dyes  on  the  fibre.     June  15. 

11,708.  <  I.  [mray.— From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Briining,  Germany.  Improved  manufacture  of 
paramethoxy  and  para-ethoxyphenyl-urea.     June  16. 

11,717.  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F".  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters.     June  16. 

Complete  Specifications  Accepted. 

1893. 

12,323.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.  Improvements  in  the  manufacture 
of  colouring  matters.     May  30. 

13,833.  C.  D.  Abel.— From  The  Actien  Gessellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  mordant-dyeing  colour- 
ing matters.     May  23. 

14,014.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  F'abrik.  The  manufacture  and  production  of  new 
basic  colouring  matters.     May  23. 


14,345.  II.  E.  Newton. —  From  The  Farbenfabriken. 
vormals  F.  Bayer  and  Co.  Improvements  iu  the  manufac- 
ture or  production  of  colouring  matters  derived  from 
anthraquinone.     May  30. 

14,671.0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the  pro- 
duction of  green  and  bluish-green  colouring  matters. 
June  13. 

1 1,678.  J.  V.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
amido-sulpho  acid,  and  of  new  azo  dyes  therefrom. 
May  23. 

14,895.  C.  D.  Abel.— 1'rom  The  Actien  Gesellsehaft  fur 
Anilin  Fabrikation.  Improvements  in  the  manufacture  of 
colouring  matters.     June  6. 

15,045.  H.  E.  Newton.  From  The  F'arbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
dyestuffs.     Juue  13. 

15,080.  H.  H.  Lake. — From  Messrs.  Wirth  and  Co.,  agents 
for  A.  Leonhardt  and  Co.  Improvements  in  the  manufac- 
ture of  colouring  matters.     June  6. 

15,223.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals K.  Bayer  and  Co.  Improvements  in  the  manufacture 
or  production  of  naphthylamiue  sulpho  acids.     June  13. 

15.327.  O.  Imray.  —  From  The  FTarbwerke  vormals 
Meister,  Lucius,  and  Briining.  Production  of  para-ethoxy 
and  of  para-methoxy-phenyl-succinimides.     June  20. 

15.328.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the  pro- 
duction of  iodo-derivatives  of  the  succinimide  and  of  sub- 
stituted succinimides.     June  20. 

15,444.  S.Pitt. — From  L.  Cassella  and  Co.  The  produc- 
tion of  new  acetnaphthvlenediamine  sulpho  acids  and  of 
colouring  matters  derived  therefrom.     June  20. 

15,509.  K.  G.  Williams.  Improvements  in  colouring 
matters.     May  30. 

16,370.  B.  Willeox. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new  acid 
colouring  matters.     June  6. 

23,578.  J.  Imray. — F'rom  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis. 
Manufacture  of  colouring  matters  applicable  to  uumordanted. 
fibres  or  fabrics.     June  6. 

1894. 

8536.  F\  Petersen-Muller.  Manufacture  of  colouring 
matters,  dyeing  unmordanted  cotton,  and  their  salts  anrj 
sulpho-derivatives.     June  6. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

10,337.  II.  Cobrs  and  J.  Oesterreich.  Process  and  com- 
position for  waterproofing  textile  materials  or  fabrics  and 
finished  garments.     May  2S. 

10,450.  II.  F.  Moreauand  L.  Canevet.  The  manufacture 
and  production  of  a  new  kind  of  lace.     May  29. 

10,542.  J.  Campbell.  Improvements  in  the  method  or 
process  of  washing  "  waste"  silk.     May  31. 

Complete  Specifications  Accepted. 
1893. 

11,110.  T.  Birnbaum.  Improvements  in  the  manufacture 
of  coloured  waterproof  fabrics.     May  23. 

13,921.  F.Walton.  Improvements  in  apparatus  for  the 
manufacture  of  mosaic  floorcloth.     May  23. 
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14,551    (.    Mil.  ii      Improvements  io  the  manufacture 
,.t  Sax  or  vegetable  fibre  roofing.     Maj 

.1.  P.  Coatee,  Improvement*  connected  with  the 
printing  of  fabrics  such  as  oil  cloths,  linoleum,  and  other 
[ike  flexible  substau  •.■-.     Jul 


VL— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Application-. 

9584.  L.  Schaefer.  Improved  method  o(  and  apparatus 
for  marking  patterns  on  fabrics.     May  15. 

10.391.  F.  A.  Blair.  Improvements  in  apparatus  for 
dyeing  or  otherwise  treating  with  liquids  textile  materials  in 
a  more  or  less  manufactured  condition,     May  29. 

10.392.  J.  Pritchard.  Improvements  in  apparatus  for 
dyeing  yarns  and  slubbings  or  ravings  or  otherwise  treating 
the  same  ••%  itL  liquids.     May  29, 

10,466.  K.  B.  Manby.  An  improved  medium  or  vehicle 
for  thickening  and  fixing  calico  printer's  pigments,  colours, 
and  mordant-,  and  for  use  as  an  improved  albumen 
substitute  in  calico  printing  and  dyeing.     Maj 

10,564.  J.  Tmt.  Improvements  in  bleaching  jute. 
May  31. 

11,077.  E.  Hoffmann.  Improvement-  relating  to  dyeing 
wool  with  chromium  lakes.  Complete  Specification. 
June  7. 

11,641.  0.  Imray.  —  From  The  Farbwerke  vormals. 
Mei-ter,  Lucius,  and  Briining,  Germany.     s'i  c  Class  IV. 

Complete  Specifications  Accepted. 

1893. 

14,154.  .1.  0.  Oberuiaier.  Improvements  in  or  relating 
to  dyeing  apparatus.      May  -2:3. 

14,656.  W.  IladSeld.  J.  .1.  Sumner,  and  H.  Iladlield. 
Improvements  in  and  apparatus  for  printing  fabrics.   June  (>. 

15,028.  J.Clapham.  J.  Picard,  C.  Villedieu.and  W.  W.  L. 
Lisbman.  Improvements  in  the  mean-  and  method  of 
preparing  >  egetable  and  animal  fibre-,  fabrics,  or  piece 
g Is  for  the  reception  of  aniline  black.      June  fi. 

15,326.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the 
process  for  producing  fast  colours  from  direct  dyes  on 
cotton.     Juni 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

9782.    A.  Campbell   and  A.   Walker.     Improvements  in 

utilising  acid  sulphates  aud  acids,  and  in    obtaining  nitric 
acid  and  hydrochloric  acid.     May  19. 

9979.  T.  Craney.  Improvement-  relating  to  the  manu- 
facture  of  sodium  bicarbonate  and  to  apparatus  therefor. 
May  22. 

10,127.  T.  Hawkins,  S.  II.  Hawkins,  an.l  G.  Newnham. 
A  bichromate  oxyhydrogen  compound.     May  25. 

10,555.   A.  McDougall.   Improvement-  in  the  manufacture 

immonia.      May  31. 
10,589.   O.    Imray. — From    P.   Gredt,   Belgium.      1 
for  treating  blast-furnace  pases  for  the  extraction  of  alkaline 
and  ammonium   compounds  -  •  -    and    iod 

plete  Specification.     May  31. 


10,604    J.   ^     Johnson      I  I 

Faliriki-n,  Germany.      V  process  ol  blorine 

from   hydrochloric  acid  gas  ami  nitric  a. 
men)  of  Bulphuric  aoid,     Nlaj 

\.    R.    Davis.      I 

manufi... 
June  2. 

in. 7-2.    \.  Ii.  Davis.     Improvements  in  the  manul 
upounde  of  ammonia  and  cat 

10,983.  E.   Pew   and  W.  Blenheim.     The  pro 
vinegar  or  acetic  acid  by  means  ol  ozone.     Ji  i 

11,283     \  Crossley.      In  improved  pn  iaratus 

fur  the  manufactui 

from  zinc  ashes,  zinc  blende,  carbonate  of  zinc,  ani 
ores   of   s   complex   nature,  such  a 
zinc,   silver,  copper,   manganese,  iron,  or  other  metal-    i  , 
combination,     dune  9. 

11,655.  J.  G  Improvements  in  a, 

with   the   manufacture   or    proda 
June  15. 

Complete  Specifications  Accepted. 

1893. 
171.  ii.  Pettigrew.     >'•  ■  I  'lass  I. 
12,995.  II.  Lane  and  .1.  Pullman,      xn  improved  method 
of     and    apparatus    for    producing     carbonic     acid     tri-. 
J    i      13. 

13,654.  I..  Lunge  and  I'.  Maxwell  Lyte      Impro1 
in  the   production  of   nitric  acid,  caustic   alkali,  and  ferric 
oxide.     June  6. 

13.708.  Sir  Lowthian  Bell,  Bart.     Improvcu 
treatment  of  bicarbonate  of  soda.     Maj 

13.709.  Sir    Lowthian    Bell,    Bart.       Improvement-    in 
evaporating  saline  solutions.     M.i> 

14.407.  A.  K.  Huntington.  An  improved  manul 
of  compound- of  iron  with  fatty  acid-.     May  30. 

19,.ri30.  R.  E.  Cbatfield.  A  process  for  ntilisin 
sulphates  of  so<la.     May  23. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

II.  J.  Haddan. — From    the  Columbian 
Brick    Kiln    Co..  United   States.     Improvements   in    kilns. 
Complete  Specification.     May  15. 

9554.  W.  W.  Filkington.  Improvements  in  apparatus 
for  the  manufacture  of  sheet  and  plate  glass  with  embedded 
metallic  wire.     May  16. 

9860.  F.  W.  Golby. — From  M.  Hoffmann,  Germany. 
A  process  for  producing  pressed  glass  plates  for  lining 
walls,  ceilings,  and  for  similar  purposes.      May  21. 

A.  Cay.     A    new   or   improved  manufacture   of 
ornamental  sheet  glass.      May  21. 

10,117.  E.   M.  C.   Gondonin.     Improvements   in 
or  kilns  for  use  in  burning  or  baking  article-  of  ]  ircelain, 
earthenware,   and    the    like,   and    in    apparatus   for    use    iu 
connection  therewith.     May  24. 

I.  C.J.Hall.     Improvements  in  and  in  the  aj 
tion  of  a  certain  composition  or  material  • 
use    in  the  plastic    art-,  such   as    the   production   of  artii 
in  bas-relief,  relief,  or  in  the  round.     ,1 

Complete  Specifics 
1893. 

A.G.Brookes.    From  A.  Kattentidt     Imj 

the  manufacture  of  Ian 
.  ich  like  glasses  for  sin 


fiSt 
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1894. 

7iii>.  W.  Garroway.  Improvements  in  the  manufacture 
of  caustic  soda  and  i«  itash,  and  of  nitric  an  J  sulphuric 
acids.     May  23. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

9511.  H.  C.  Stephens.  A  process  and  apparatus  for 
treating  timber  so  as  to  modify  its  condition  and  preserve  it 
from  deeav.      May  15. 

9545.  A.  Bauchere.  Improvements  in  continuous  or 
running  kilns  for  burning  lime,  cement,  and  other  similar 
materials.     May  15. 

9859.  F.  W.  Golby. — From  C.  Bayer.  Austria.  Improve- 
ments relating  to  the  manufacture  of  inscriptions  from  or  in 
artificial  stones.     May  21. 

9948.  H.  Maurer.  An  improved  process  of  manufactur- 
ing porous  bricks.     Complete  Specification.     May  22. 

10,243.  11.  D.  Bailey.  Improvements  in  and  appertain- 
ing to  street  pavements  and  house  flooring.     May  28. 

10,410.  J,  Briggs.  Improvements  in  kilns  for  burning 
limestone,  cement,  and  other  similar  materials.     May  29. 

10.5S5.  C.  Geige.  A  new  or  improved  method  or  process 
for  the  manufacture  of  artificial  wcod.     May  31. 

10,607.  J.  P.  Brasseur  and  X.  Lambert.  A  process  for 
the  production  of  cement  from  furnace  slag.     May  31. 

11,704.  L.Jones.  Improvements  in  the  manufacture  of 
fireclay.     June  16. 


Complete  Specifications  Accepted. 

1893. 

13,386.  H.  Salmon  and  J.  E.  Whiting.  New  or  improved 
substitute  for  pumice  stone,  and  process  of  manufacturing 
the  same.     June  2. 

l.i.tco;.  The  Alamant  Company,  Limited,  and  J.  Wilkin- 
son.    A  new  or  improved  fireproof  flooring.     June  6. 

22.97s.  T.  Potter.  Improvements  in  the  construction  of 
fire-resisting  floors.     June  20. 

1894. 
3549.  B.Stone.     Improvements   in  the  manufacture  and 
treatment     of     fire-proof     plastic    material     for    cement. 
June  20. 


X— METALLURGY,  MIXING,  Etc. 

Applications. 

9536.  A.  1..  Till.  Improvements  in  methods  of  treating 
ira  1  ores.    Complete  Specification.     Mavis. 

9878.  C.  T.  J.  Vautin.  An  improved  process  and 
means  used  therein  for  the  production  of  an  alloy  of  tin 
with  the  alkaline  metals  or  metals  of  the  alkaline  earth;.. 
May  21. 

10,197.  C.  T.  J.  Vautin.  An  improved  process  and 
means  used  therein  for  the  production  of  metallic  sodium 
and  potassium  from  salts  of  the  same.     -May  25. 

in, -249.  (i.  Thomson.  Improvements  in  obtaining  gold 
and  silver  from  ores,  mattes,  01  other  compounds.     May  28. 


10,328.  J.  P.  vsn  der  Ploeg.    Improvements  in  or  relating 

to  the  extraction  of  gold  and  other  precious  metals  from 
their  ores,  or  other  compounds,  and  the  recovery  of  the 
solvents  used  in  the  process.     Mav  2S 

10,344.  C.  M.  Pielsticker.  Improvements  in  the  extrac- 
tion of  gold  and  silver  from  ores.     Muv  28. 

10,439.  A.  H.  Moore  and  G.  Whitlock.  Improvements 
in  and  relating  to  the  manufacture  of  combined  iron  and 
Steel  ingnts.     Complete  Specification.     May  29. 

10,478.  T.  \V.  Walker.  An  improved  method  of  prepar- 
ing iron  or  steel  blooms,  or  billets  to  be  used  in  guide  and 
other  small  mills.     May  30 

10,820.  E.  Bbcking.     An  improved  method  or  process  of 
preparing  moist  purple   ore   (fine  iron   ore)   for   smelting 
June  4. 

10,827.  M.  Body.  An  improved  process  for  the  chemical 
disaggregation  of  pyrites  at  complex  composition  with  a 
view  to  rapid  extraction  of  the  metals  contained  therein, 
such  as  gold,  silver,  arsenic,  antimony,  and  tellurium. 
June  4. 

10,923.  W.  P.  Thompson.  —  From  E.  Bertrand  and 
0.  Thiel,  Austria.  Improvements  in  the  manufacture  of 
steel.     Complete  Specification.     June  S. 

11,138.  F.  Siemens.  A  method  of  protecting  iron,  steel, 
or  other  metal  from  oxidation  duting  heating.     June  8. 

11,148.  W.  P.  Thompson. — From  O.  Xicalai,  Germany. 
An  improved  flux  for  use  in  soldering  aluminium  and  other 
metals.     Complete  Specification.     June  8.- 

11,168.  H.  II.  Lake.— From  The  Metallgesellschaft,  Ger- 
many. Improvements  in  and  relating  to  apparatus  for  use 
in  the  manufacture  of  sodium.     June  8. 

11,274.  J.  D.  Wilson.  Improvements  in  tuyeres  for 
blast  furnaces  and  cupolas.     June  11. 

11,307.  C  Hoepfner.  An  improved  method  or  process 
for  the  treatment  of  the  ores  of  nickel  and  cobalt.    June  11. 

11,447.  J.  J.  W.  Carr.  Improvements  in  furnaces  for 
melting,  heating,  or  annealing  metals,  metallic  alloys,  and 
the  like.     June  13. 

11,570.  S.  Hufty  and  J.K.Caldwell.  Improvements  in 
methods  of  partially  decarbonisiug  and  converting  iron  and 
increasing  carbon  in  wrought  iron  and  steel.     June  1  4. 

11,574.  H.  R.  Miiller  and  F.  O.  Miiller.  A  means  or 
apparatus  for  producing  pure  eastings.  Complete  Specifi- 
cation.    June  14. 

11.724  C.  Hoepfner.  Improvements  in  the  treatment  of 
calamine  and  similar  minerals  for  the  extraction  of  zinc. 
June  16. 


Complete  Specifications  Accepted. 

1893. 

8964.  J.  A.  Mays.  Separating  and  purifying  metals. 
June  13. 

12,647.  W.  Mills.    Improvements  in  metallurgy.    May  13. 

12,979.  J  W.Hall.  An  improved  process  for  treating 
complex  and  refractory  ores  and  materials,  and  obtaining 
the  metals  and  pigments  therefrom.     June  6. 

13,817.  R.  A.  Hadtield.  Improvements  in  the  111:11111 
factureof  what  is  known  as  manganese  steel.      May  30. 

15,117.  li.  Howarth.  Improvements  in  the  manufacture 
of  metallic  alloys  or  compounds.     June  20. 

15,949.  O.  Imray. — From  B.  T.  Lacy  and  J.  Storer. 
Improvements  in  dissolving,  leaching,  and  filtering  ores  or 
minerals,  and  apparatus  for  that  purpose.     May  30. 

1894. 
mis:,.   P.   C.  Choate.     Impiovemeuts    in  the  art  of  pro- 
ducing metallic  zinc.     June  6. 


.1811  I.J 
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XL— ELECTRO  CHEMISTR*   am.   ELECTRO 
METALLURGY 

Ari'lli  ATION8. 

9761  n  elcctroli  I 

Complete  Spi  May  18. 

\V.  Morisoo.    Improvements  ml  Complete 

Specification.     Ma)  21. 

I'  Craney.  Improvements  in  electrolytic  apparatus. 
Complete  Specification.     May  22. 

\V.  P.  Thompson.— From  C.  I.  Coffin,  United 
>r:i».  -.  Improvements  in  the  method  of,  and  apparatus  for 
beating,  welding,  or  working  m<  tnls  by  electricity.  Completi 
Specification.     Ma]  •-"-'. 

10,033.  K.   Gantier.     Improvements    in,   and    con 
with    electrolysis,   and    in    apparatus  thereto. 

Ma] 

10,169,  G.RBlot.  Improvements  in  pi  londary 

voltaic  batteries.     Complete  Specification.     May  J5. 

10,463.  J.M.Moffat.  Improvements  in  cells  or  boxes 
ot  electric  batteries.     May  BO. 

A.  F.  I!.  Oomess.      A  new  or  impro' 
for  the  extraction   of   aluminium   from   certain   clays   by 
electrolysis.    June  4. 

J.  V.Johnson.  From  LaSoci6te  L'Accumulateur 
Fnlmen,  France.     Improvements  in  electrical  accnmulators 
or  storage  batteries.     Completi   Spe      cation.    June  4. 
10,952.    (.     Ho  pfner.       Improvements   in    electrodes. 

5. 
11,312.   II.  II.  Like.     From    (.a   Societe    Electrogenique, 
France.   Improvements  in  electric  accumulators  or  secondary 
batteries.    June  1 1. 

11. ."ST.  L.  P.  Hulin.      Improvements  in   the   process 

ipparatus  for  the  electn  lions 

and  for  the  immediate  separation  therefrom  of  the  liquid  or 

lived    electrolytic    products.      Filed    June    14.      Date 

applied  for.  November  25,  1893, being  date  of  application  iu 

Franc 

11,606.  F.  1!.   Davenport.     Improvements  in  sepa 

lectric  Btorage  cells.     June  15. 
11,664.  T.    Drake.       An    improved    method,    means,    or 

and  chlorine  gas,  or 
caustic  potash  and  chlorine  gas,  by  the  electrolysis  of 
common  salt  in  solution,  or  chloride  of  potassium  in 
solution.     Complete  Specification.     June  16. 

Complete  Specifications  Accepted. 

1893. 

4106.  L.  Epstein.  A  process  for  maintaining  positive 
plates  of  secondary  voltaic  batteries  in  good  operative 
condition.     May  30. 

13,317.  The  Lithanode  and  General  Electric  Co..  Limited, 
and  J.  T.  Niblett,  Improvements  in  secondary  electric 
batteries.     June  13. 

13,336.  C.  Hoepfner.  Improvements  in  the  electrolytical 
production  of  nickel  and  other  metals.     May  30. 

15,396.  F.  Hurler.  Improvements  in  and  connected  with 
apparatus  for  the  manufacture  of  chlorate  of  potash  by 
electrolysis.     June  "JH. 

1894. 

Goto.   L.   \.  P.  Lienard  and  II.  E.  A.  Lienard.     Improve- 
ments in  the  methods  of  effecting  the   electrolysis  of  saline 
ions.     June  2". 

T.  Drake.     An  improved  method,  means,  or  process 

of  producing  caustic    soda    and  chlorine  gas  by  the  electro- 

f  common  salt  in  solution.     May  30. 

117.   II.  Alexander.      Improvements  in  or  in  connection 

with  apparatus  for  the  eh  :tro-deposition of  metals.  June  13. 


ill.— FATS,  OILS,  urn  SOAP  MANUKA!  \  ■ 


Ari-i  II 


'■  '.     | 


.     \     \\      >', 

Mil  22. 

10,322.   II.  .1    I'  i  \-> 

the  di  grce  of  fluid  I 
in  one  operation. 

11,324.  F.  B.  \spin;,n.      In  -in  the  treatment 

of  cot  t.  11. 

Complete  Specification  Accepted. 

W.  11    Hi  rton.     An  improvement  in  what  i 
monly  called  drj  ip  powder.     Jul  ■ 


XUI.— PAINTS,  PIGMENTS,    VARNIS1 
RESINS.  INDIA-RUBBER,  1 

Applications. 

BCJ5.  .1.  S   Mar  Arthur.     Improvements  in  making  whin 
lead.     Max   IT. 

'.><-!  ;      D.   Coventry.     Whitisla,  being  an   improved  Hat 
size-colour   lor   painting  and   shading   purposes.     Conn 
Specification.     May  21. 

L.  I..  T!.  Meyer.  New  or  improved  manufacture 
of  varnish  or  of  a  substance  for  use  in  makirn:  varnish. 
May  21. 

10,230.  E.  J.  T.  Dighy.      Anew  or  improved  manufac- 
ture or  material  for  "  colouring,"  polishing,  or  burnishi 
Ma;.   .  - 

10,424.    P.  F.Johnson.      I  in-  -   in   the  manufac- 

ture of  plumbago  or  graphite.  ■  ■  mini  inly  called  black  lead. 
Complete  Specification.     May  29. 

10,531.  C.  P.  Shrewsbury  and  II.  I!.  Gregory.     Improve- 
ments iu  the  manufacture  of  lead  pigments.     May 

10,GTi3.     E.    F.    Wail  conducting     bituminous 

composition  fcr  protecting  the  surfac  ires  from 

waste  or  decay.     June  1. 

11,398.   W.  G.  Murray.      A  new  and  improved  varnish  for 
violins  and  other  articles.     June  12. 

11.4."i4.  .1.  Hargreaves  and  T.  R.  Hewlett.    Improvementt- 
in  the  manufacture  of  pigments.     June  13. 

Complete  Specification  Acckptbd. 
1893. 
12,979.  J.  VT.  HaU       -  -  X. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applicati 

10,151     E.  T.  Day  and  T.  W.  Matthews.     Improvements 
in  the  treatment    of  raw  hide,  and    thl  and 

application  of  the  same.     May  25. 

lo.l.ij.  W.  A    Lamplugh.     A  new  or  improved  Co 
tion  for  cleaning,  softening,  and   waterproofing  leather,  ami 
for  other  purposes.      May  35. 

10.361.   F.  Scarisbrick.     Improvements   in   appir..: 
boilinc  - 

11,884.   W.  II.  i  Improvements  in  or  relating 

to  the  manufacl  pplicable  for  :ingL 

and  other  purposes.     .Tune  13. 
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[June  30,  1894. 


t  i  ,-1 2*j.  P.  C.  Hewitt.     Improvements  in  processes  and 
Apparatus   for  cooling  glue   and  forming   it   into  sheets. 
12. 
3     \V     J.    P.    Peacock.     An   improved   method   of 
June  15. 


Complete  Specifications  Accepted. 
1893. 

19,481.  X.  Kumagaya.  A  new  or  improved  material 
capable  of  being  used  in  substitution  for  leather  and  for 
ordinary  paper.     June  6. 

24,463.  W.  Z.ibu.  Improvements  in  the  art  or  process  of 
tannins  hides  or  skins.     June  13. 


XV.— AGRICULTURE  and  MANURES. 


Applications. 


11.295.  G.  H.  Richards, 
impound.     June  11. 

11.296.  G.  H.  Richards, 
or  compound.     June  1 1. 

11.297.  G.  H.  Richards. 
for  vaporising    compounds 
horticulture.     Complete  Specifications. 


A  new  or  improved  composition 

A  new  or  improved  composition 

A  new  or  improved  apparatus 
or    compositions    for   use    in 


June  11. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

9674.  C.  D.  Abel. — From  L.  Konig,  Germany.  A  pro- 
cess for  deodorising  and  bleaching  dissolved  or  fused 
amylaceous  materials.     Complete  Specification.     May  17. 

9S80.  F.  E.  V.  Baines.  Improvements  in  the  treatment 
of  rice  or  other  raw  grain  or  other  starchy  substances  for 
tbe  production  therefrom  of  a  material  suitable  for  use  in 
brewing  or  for  other  purposes.     May  21. 

111,956.  R.  Wilson.  Improvements  in  the  manufacture 
of  starch.     June  6. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

V880.  F.  E.  V.  Baines.     .See  Class  XVI. 

Iu,:j7.">.  E.  Manbrc,  J.  L.  Barrett,  and  C.  X.  Pochin. 
Improvements  in  the  manufacture  of  malt  and  maltose 
extracts.     May  29. 

10,664.  J,  H.  West.  Improved  means  for  cooling  worts. 
June  1. 

10,667.  R.  W.  Preston  and  J.  M.  Hogarth.  Improve- 
ments in  or  relating  to  the  treatment  of  brewers'  and 
distillers'  mash,  and  the  saccharine  liquid  or  wort  obtained 
therefrom.     June  1. 

11,019.  A.  Egestorff.  Improvements  in  utilising  spent 
hops.     June  6. 

11,310.  H.  11.  Lake.  —  From  P.  W.  Sothmann,  Ger- 
mane. Improvements  relating  to  the  ageing  or  maturing 
<d  wine,  cognac,  and  other  alcoholic  beverages,  and  to 
apparatus  therefor.     June  11. 


Complete  Specifications  Accepted. 

1893. 

11,153.  W.  P.  Thompson.  —  From  Tbe  Actien  Mas- 
chinenbau  Anstalt  vormals  Vennlet  and  Ellenherger, 
Germany.  Improvements  in  the  process  of  and  apparatus 
for  drying  distillers'  washes  and  the  like,  and  for  removing 
the  acids  therefrom.     June  13. 

12,609.  ?.  W.  May  and  B.  E.  11.  Newlands.  Improve- 
ments in  and  apparatus  for  sterilising  or  preventing 
fermentation  or  acetification  of  beers,  beverages,  or  the 
like.     May  30. 

12,837.  L.  Lederer.  Improvements  in  the  manufacture 
of  yeast  and  the  distillation  of  spirits.     June  13. 

14,280.  W.  Watson.  Improvements  in  and  relating  to 
the  treatment  of  hops.     June  6. 

1894. 

1717.  R.  R.  P.  Schmiedecke  and  E.  O.  Gade.  Improve- 
ments in  apparatus  for  the  preparation  of  malt.     June  20. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

9526.  A.  W.  Winter.  Improvements  in  compound 
edible  fats.     Complete  Specification.     May  15. 

9626.  H.  E.  Hansem.  Method  of  producing  condensed 
milk.  Complete  SpeciBcation.  Filed  May  16.  Date 
applied  for  October  27,  1893,  being  date  of  application  in 
Sweden. 

9765.  T.  P.  Hawksley.  A  simple  and  effectual  appara- 
tus whereby  milk  may  he  sterilised  or  rendered  absolutely 
free  from  disease  germs  and  adapted  for  family  use. 
May  19. 

10.105.  A.  Bernstein.  Improvements  in  the  production 
of  a  peptonised  alcoholic  beverage  from  milk.     May  24. 

10.106.  A.Bernstein.  Improvements  in  the  production  of 
a  peptonised  beverage  from  milk.     May  24. 

11,393.  W.  F.  E.  Casse.  Process  and  container  for  pre- 
serving milk,  cream,  and  other  liquids.     June  12. 


B. — Sanitary  Chemistry. 

9787.  G.  H.  Wolstencroft.  Improved  means  for  pre- 
cipitating the  impurities  in  the  waste  or  effluent  water  from 
bleach- works,  dyeworks,  and  other  places.     May  19. 

10,016.  W.  I).  Scott-Moncrieff.  Improvements  in  and 
apparatus  for  the  treatment  of  sewage  or  other  organicallv 
contaminated  liquids.     May  23. 

10,228.  W.  H.Hill-Hartlaud.  Improvements  in  deodoris- 
ing and  purifying  sewage  or  other  waste  liquors  containing 
organic  matters,  in  combination  with  generating  and  storing 
electricity,  and  in  means  or  apparatus  therefor.     May  28. 

11,188.  J.  E.  Keirby.  Improvements  in  apparatus  for 
supplying,  precipitating,  and  purifying  materials  employed 
in  the  treatment  of  sewage  and  other  analogous  purposes. 
June  9. 


C. — Disinfectants. 


10.188.  A.  J.  Boult.— From  F.  Haase,  Germany.  Im- 
provements in  insecticides.  Complete  Specification.   May  25. 

10,445.  C.  T.  Kingzett.  Improvements  in  sulphur 
candles  or  fumigators.     May  29. 
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10,8 16.  S.  \    \  isej    an  it.    l  .    i  owni  i  d       Improved 
compound    forming   :i    disinfectant,   deodorant,   and   anti- 
June  i 

1 1,  ii".i   E.  I  i.  in.  in       \  i.   improved  «  ash  oi 
to  be  appli  pines  und  plants  generally .    Jane  12, 


l*:u. 

bacli   and    I..   Prod  hon.     \n   in 
process  foi    producing  artificial    ivhalebone   and  method  ol 
forming  tan 


Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 

18,600.  L.  C.  Tipper,  fmprovementa  in  the  preparation 
and   treatment   of   animal    ami   vegetable    -  and 

fruit, and  compounding  the  same  with  other  ingredients  for 
-  human  food.     May  S3. 

18,704.  II.  B.Lake. —  From  Baron  Helfried  Kaiserstein. 
tmprovemerts  in  and  relating  to  the  manufacture  of  food 
for  bones.     May  2:i. 

c  Kkin  and  W.  H.  Thew.  Improvements  in  or 
relating  to  the  manufacture  i  i  preservation  of  condensed 
milk.    Jane  13. 

15,595.  N  •  Enebel  and  F.  E.  Sahlfeld.     A  fish  extract  or 
ind   in  utilising   the   residual  or  waste   products 
resulting  from  the  production  of  the  same.    Jane  20. 

15,757.  J.  Effront.  Improved  method  and  means  for 
preserving  food  and  other  substances.    June  13. 

16,458.  W.  Brothers.  Improved  baking  powder.  May  30. 

1894. 

7543.  E.  0.  Tallin.  An  improved  composition  for  use  as 
food,  and  method  of  preparing  the  same.    May  30. 


B. — Sanitary  Chemistry. 

1893. 

13,154.  \Y.  E.  Adeneyand  W.  K.  Parry.  Improvements 
in  the  purification  of  sewage  and  other  like  waste  liquids, 
and  in  apparatus  employed  therein.     May  30. 

14,642.  B.  C.  Tanner.  Improvements  in  the  treatment 
and  other  foul  waters.     June  13. 

14, sol.  C.  A.  Burghardt.  Improvements  iu  and  iu  the 
production  of  compositions  adapted  to  be  used  in  the  treat- 
ment of  sewage  and  other  foul  waters.     June  6. 


C. — Disinfectants. 

1893. 

14,411.  1.  S.  MeDougall  and  J.  T.  McDougall.  Improve- 
ments in  fumigants.     May  30. 

14.112.  I.  S.  McDougall  and  J.  T. McDougall.  Improve- 
ments in  the  production  of  insecticides.     May  30. 

14,903.  C.  T.  Kingzett.  Improvements  in  sulphur 
candles  or  fumigators.     June  6. 


XX.— FINE  CHEMICALS,    AI.KAI.uiih.  ESS] 
and  EXTB At   I  9. 

Arr-LicATiON?. 

9675.  1I1.  Abel. — From    C.    Pieper,   Germany.      Im- 
nu'iit-    in   the  production  of  deitrins  and  leioci 

Compl  ition.     Maj   1". 

9676.  C.    F.   '  rose    ind    1  .  .1.  Bevan.     Manufactui. 
cellulo  May  17. 

10,112.  s.  Pitt.— From  The  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  Germany.  The  production  of 
homologues  of  vanillin.     May  24. 

i.  E.  ManhrC.  J.  L.   Barrett,  and   C.    X.  l'ochin. 
v,  1  lass  XVII. 

10,793.  II.  Baum.  A  process  for  obtaining  tin.-  higher 
homologues  of  pyro-catechine.    J" 

11,128.  E.  H.  Wild,    Glucine.    June  S 

Complete  Specifications  Accepted. 

1893. 

13,401.  J.  Bertram.  Manufacture  of  geramiol,  C'„  II..1'. 
from  citronella-oil.     May  23. 

13,478-.  A.  W.  Macllwaine  and  G.  G.  M.  Ilanlingham. 
Improvements  in  or  in  connection  with  the  extraction  of  oil 
l>y  volatile  solvents,  and  apparatus  therefor.     May  23. 

21,417.  A.  It.  Ling.  A  new  improved  process  for  the 
manufacture  of  auhydro-ortho-sulphaminebenzoic  acid 
(orthobenzoic  sulphinide)  or  of  its  salts,  from  commercial 
larin.    Juc- 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

9479.  R.  Ilird.  An  improved  method  of  tinting  or 
colouring  photographic  prints.     May  1.5. 

10,202.  G.  T.  Teasdale-Buckell.  Improvements  in  the 
production,  by  the  aid  of  photography,  of  pictures  or 
representations  in  colours,  and  iu  means  or  ajparatus 
employed  therein.     May  28. 

10,766.  C.D.Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Production  of  coloured 
pictures  by  means  of  diazo  compounds.     June  2. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

11,264.  J.  Hargreaves  and  T.  R.  Hewlett.   Improvements 
in  or  applicable  to  paper  making.     June  11. 


Complete  Specifications  Accepted. 
1893. 


Complete  Specifications  Accepted. 

1893. 

14,024.  F.  C.  D.  Beacham.  Improvements  in  or  relating 
to  colours  for  and  colouring  photographs  and  oth.r  articles. 
Maj  30. 

•Jt.l*:.  A.  Burchett.  Improvements  in  photography. 
May  23. 

- 


6690.    E.    J.    Tobin    and    F.    G.    Bement.       Impr  iv<  1 
I   actinic  prints  and    improved   method  of   producing  same. 
12,420.  W.    Borland.     Improvements    in    apparatus    for   I    May  30. 

mixing  and  regulating  paper  stuff.     May  30.  

19.481.  X.  Knmagaya.     Set  Class  XIV. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

J.    llauff.      Employment    of   trinitroresorcine    as 
hiving     ponder.        Complete      Specification. 
19. 

'.  W.    Schael   and   ('.    Schael.       Improvements    in 
matches.     .lime  5. 

11,453.  I!.  E.  Hrown  and  C.  0.  Lundholm.  Improve- 
ments in  the  manufacture  of  explosive  compounds. 
June  13. 

11,490.  W.  J.  Mimpriss.  Improvement  in  wooden 
matches.     June  i:i. 

32;  A.  V.  Newton.  —  From  A.  Nobel,  France. 
Improvements  in  the  manufacture  of  explosive  compounds. 
June  14. 

11,614.  A.  V.  Newton. —  From  A.  Nobel,  France. 
Improvements  in  explosive  compounds.     June  13. 


Complete  Specification  Accepted. 
189.1. 

11,645.  A.V.Newton. — From  A.  Nobel.     Improvements 
in  explosive  compounds.     June  G. 


XXIII.— ANALYTICAL   CHEMISTRY. 

Application. 
10,222.  II.  J.  Phillips.     Se<  Class  XII. 
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NOTICES. 


Notice  is  herein-  given  that,  in  accordance  with  the 
alterations  in  Knle  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  l<t  next,  and  also  those  elected  after  the  date  of  this 
noticevvho  do  not  pay  subscription  for  1894,  "ill  be  required 
to  pay  an  entrance  fee  of  one  guinea.  In  accordance  with 
the  same  rule  the  Life  Composition  Fee  will  he  20/.,  instead 
of  15/.  as  heretofore,  after  the  1st  January  uext. 


THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [July  si.  ism. 


IS.vxkeks'  Orders. 
For  the   convenience   of   Members,   the    Treasurer 


has 


arranged  with  the  Hankers  of  the  Society  that  they  shall 
it  subscriptions  from  Bankers  in  town  and  country  ; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  thee  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works.  Bow,  E. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Notice  is  hereby  given  that  the  next  List  of  Members 
will  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  election 
should  communicate  with  the  General  Secretary. 


Attention  is  directed  to  a  table  showing  the  course  of 
average  prices  of  general  commodities  in  England,  compiled 
by  Mr.  A.  Sauerbeck,  F.S.S.,  which  is  contained  in  the 
Trade  Report  of  this  number  of  the  Journal. 


LIST  OF  MEMBERS  ELECTED  18th  JULY  1894. 


Bishop,  Jos.  T.  F.,  123,  Cottenham  Street,  Chorlton-on- 
Medlock,  Manchester,  agent. 

Breyer,  Theodor,  c/o  The  American  Glucose  Co.,  Peoria, 
111.,  U.S.A.,  chemist. 

Charlton,  H.  C,  The  Dales,  Whitefield,  near  Manchester, 
cloth  finisher. 
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Ingalls,  Walter  R.,  No.  12,  Old  Slip,  New  York,  U.S.A., 
metallurgist. 

Jenkins,  Jno.  H.  B.,  Laboratory,  G.E.R.  Works,  Strat- 
ford, E.,  analytical  chemist. 

Lenders,  A.  W.  H.,  Portsmouth,  Bay  Co.,  Mich.,  ISA, 
technical  chemist. 

Marshall,  Jas.,  7,  Buchanan  Terrace,  Paisley,  N.B., 
chemical  student. 


Miller,   Dr.   Jno.    A..    Niagara   University,   203,   Ellicott 
Street,  Buffalo,  N.Y.,  U.S.A.,  professor  of  chemistry. 

Ne.-bit.  Jas.,  19,  Wellington  Street,  Portobello,  Edinburgh, 
chemical  student. 

Parkes,  Harry,  25,   Ilalkyn  Avenue,  Sefton  Park,  Liver- 
pool, copper  smelter. 

Rowlands,   W.  Ellison,  34,    Tynwald  Hill,   Stoneycroft, 
Liverpool,  paint  manufacturer. 

Scott,   J.    Gillespie,  Annislea,   Northfield,  Liberton,  near 
Edinburgh,  analytical  chemist. 

Tucker,  Alex.  E.,  35,  Paradise  Street,  Birmingham,  metal- 
lurgical chemist. 

White.  J.   Freebairn,   c'o   Cassel   Gold    Ext.    Co.    Lim., 
13,  West  Scotland  Street,  Kinning  Park,  Glasgow,  chemist. 

Wright,  Sidney  B.,  Lancarfe,  Albemarle  Road,  Becken- 
ham,  Kent,  analytical  chemist. 

Yocum,  Dr.  John  H.,  78,  Gold  Street,  New  York,  Is. A., 
chemist. 


CHANGES  OF  ADDRESS. 


Allen,   R.   L.,   l/o   Heaton  Chapel ;  Brookfields,  Middle- 
wich,  Cheshire. 

Babington,   P.,    l/o  Dudley    Koad ;    19,  Culverdon  Park 
Road,  Tunbridge  Wells. 

Barratt,   Alex.,   l/o    North     Wales;    c'o   Barratt   Bros., 
5,  2i  th  Street,  Birmingham,  Ala.,  U.S.A. 

Biggs,  B.,  l/o  3 ;  Vestry  House,  Laurence  Pountney  Hill, 
E.C. 

Bird,  H.,   l,o  Mutley;  South  Down   House,   Millbrook, 
Plymouth. 

Bloxam,    A.    G.  ;    Journals   to    16,   Boliugbroke    Road, 
West  Kensington,  W. 

Boake,    E.   J.,   l/o    Ilighgate;     11,    Christchurch    Road, 
Crouch  End,  N. 

Bradburu,  J.   A.,  l/o    Solvay   Process   Co.;   1816,   West 
Genesee  Street,  Syracuse,  N.Y".,  U.S.A. 

Cooper,  H.  P.,  l/o  Upper  Holloway  ;  2,  New  North  Road, 
Hoxton,  E. 
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N.B. 

Dreaper,  W.  P.,   lo   London;   15,  Prince's  Road,  Great 
Yarmouth. 

Duncan,  Jas.,  1  o  Biarritz  ;  c/o    Mrs,  Mowbray,  Gartmore 
Villa,  Rochiclitf,  Dalbeattie,  N.B. 

Fogg,  Jas.,  1  o  Glasgow  ;  720n,  Old  Kent  Road,  London, 
S.E. 

Frew,   Dr.    W.,   1  o    Muneben ;    2,    King   James'    Place, 
Perth,  JS7B. 

Fulton,   Robt.,   jun. ;    Journals  to  Baldorran,  Saltcoats, 
N.B. 

Gilchrist,     P.    C,    1  o    Westminster ;      Frognal    Bank, 
Finchley  Road,  X.W. 

Greeff,  R.  W.,  l/o  Mincing  Lane  ;  3,  Eastcheap,  E.C. 

Heal,  Carlton,  l/o   Leeds;  Hertford  Lodge,  Church  End, 
Finchley,  N. 

Haywood,  J.   H.,  l/o   Holland  Street;    Sparth  Cottage, 
Manchester  Road,  Rochdale. 
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Gibson,  A.  M.,  1  o  11.  Queen  Victoria  Street,  E.C. 
Harris,  T..  1  o  Union  Acid  Co.,  Runcorn. 
•   Young,  li.,  l/o  Home  l.yi:.  Woodherry  Down,  N. 


Qratl)s. 


Clark,  D.  (1..   1  I.  St.  John's  Wood  Park,  N.W. 

Wright,  Dr.  C.   B.   Alder,  F.R.S.,   3,   Castellain    Road 
Maida  Vale,  W. 


Ilorie,  i  •     11..   i  .i    Nobel's    Villas ;    Glendye    I 

u-ton.    \y  r~l.ni-. 

Ingle,  Dr.  II.,  I  o  M  inch,  n  \  Po  1.  neai  U  eds, 

Joseland,  W.  II.,  l/o  Chesterton;  Tnlke,  near  Stoke-on- 
Trent. 

Joynson,  I'..  I  o  Barnsley  ;  Killamarsh,  near  Bothorhnm. 

Kaj .  I>r.  P.,  I  n  Leiden  ;  Lilyraounf,  Henton  Road,  Man- 
niiigham,  Bradford. 

Lowson,  J    G    F.,  l/o  Beltonford;  Polton   Paper  Works, 
Midlothian,  N  B 

Marshall,  Win.,  l/o  Wesl  Bill;   1  19,  Drake  Street,  Roch- 
dale. 

Napier,  Jno.  W.,  1  o  Loanhead  ;  Chemical  Works,  Addie- 
well.  XI'.. 

Sheffield;  Ryecroft  Glen,  Dore  Station, 
near  Sheffield. 

Procter,  II.  R. ;  Journals  to Thornleigh,  Wheatiey  Road, 

Ilkliy.  Yorks. 

Saltinarsh,   J.  G,   l/o  Manchester;  School  Lane,  Lostock 
Gralam,  Northwich. 

Smith,    Watson,   l/o   University   College,    London;    34, 
Upper  Park  Road,  Haverstock  Hill,  London,  N.W. 

Spiller,  .1.  ;   Journals   to    Cleveland    Villa,    Southwold, 

Suffolk. 

Strangman,  J.  I'im  ;  retain  Journals  until  further  notice. 

Taylor,  W.  (i.  H.,  1  o  North  Bow;  68,  Woodlands  Road, 
Uford.  Essex. 

Turner,  II.  I!.  II.,  l/o  Cambridge;  4,  Calverlcy     Terrace, 
Tunbridge  Wells. 

Watson,   C.    E. ;  Journals  c/o   Peter  Spence   and  Sons, 
Alum  Works,  Manchester. 

Watson,    I).,   l/o   Great   Clowes    street;  Willow    Bank 
Kersal  Vale,  Manchester. 

Welsh,   .las.,  l/o    Hay  field;  Horrocks    Lane    Dyeworks, 
lied  Bank,  Manchester. 

White,  Henry,  l/o  Carlisle;  8,  Brown  .Street,   Masboro', 
Botberham. 

Whitehead.  W.  T.  ;  Journals  to  Magog,  Province  Quebec, 
Canada. 


PROCEEDINGS 


THIRTEENTH  ANNUAL   MEETING 


The  Annual  General   Meeting  of  the  Society  in  Edinburgh 

The  arrangemi 
Professor  W.  Ivison 

Mr.  J. 
Stanley  Minr.  B.Sc,  honorary  secretary,  though  in  some 
instances  modified  by  the  exigencies  of  the  moment, 
Bhowi  '1  extri  me  i  ire  and  ability. 

FIRST    DAY. 

I  in     Annual   General    Meeting  was  held  on    Wednesday, 
18th  July,  in  Queen   Street   Hall.    The   Preside! 
chair  at  10  o'clock. 

Wll.  OMK    BY  THE   <  I    DfNBUBQH. 

Bailij     :  i  mi. I-,   on   behalf   of  the    Lord    Provost,   in 
welcoming   the   Society   to    Edinburgh,   said   he    was    not 
exactly  sure  il   there  was   much  in  the  city  that  called  for 
their  attention  as  experts.     The  city  v,a-.  however,  I 
for    the     eminence     and     excellence  .   Ideational 

institutions,  and  it  occupied  a  prominent  position  in 
respect  of  the  history  of  the  country  with  which  it  was 
identified.  The  city  itself  was  incomparable  in  regard  to 
its  beauty,  and  he  hoped  that  the  members  of  the  Society 
would  carry  away  with  them  pleasant  and  profitable 
recollections  of  all  that  might  come  under  their  observation. 
He  further  trusted  that  the  arrangements  which  the 
Corporation  had  made  for  the  comfort  of  the  Society 
would  meet  with  their  approbation. 

The  President  thanked  Bailie  Dunlop,  in  the  name  of 
the  Society,  for  his  very  warm  expression  of  kindness. 
He  congratulated  the  city  on  the  fact  that  the  l 
Provost  had  gone  that  day  to  Windsor  to  receive  from 
Her  Majesty  the  very  richly  merited  honour  of  knighthood. 
Those  who  had  the  pleasure  of  knowing  him,  knew  that 
there  never  was  an   honour  more  richly  and    handsomely 

deserved.     He   hoped  that  when  the    1 1    Provost  came 

back  from  Windsor  as    sir  James  Russell  it  would  be  to 
the  still    greater    respect    and  esteem,  if    it   were    possible, 
of  his  fellow  citizens,  who  would  honour,  not  the  kn. 
but  the  man. 

Bailie  DcKLOr  said  he  would  have  pleasure  in  con- 
veying to  the  Lord  Provost  the  handsome  terms  in  which 
tin  \  bad  spoken  of  him. 

The  Minutes  of  the  Annual  General  Meeting  in  Liverpool 
having  been  read  and  confirmed,  the  Secretary  read  the 

Report  "i   <  ji  si  ir. 

We  have  the  honour  to  report  that  the  number  of  members 
on  the  register  is  2,828,  as  compared  with  2.784  at  the  last 
Annual  Meeting.  During  the  year,  iM-t  new  members  have 
been  elected  and  seven  members  have  rescinded  their 
resignations,  making  a  total  of  251  gain-,  as  again-t  ! 
last  year:  while  207  have  been  removed  by  dcato,  resigna- 
tion, and  other  causes,  as  against  "J"  I  last  year. 

Among  those  who  have  died  are  Mr.  Alexander  Crum, 
of  Thornliebank  :  Professoi  (  .  W.  Beaton,  of  the  Charing 
i  ass  Hospital;  Dr.  J.  M.  Milne,  of  the  Glasgow  Royal 
Infirmary  Medical  School ;  Sir  Alex.  Orr  Ewing ;  Mr.  John 
Head,  long  associated  with  the  late  >ir  Wm.  Siemens  :  Mr. 
John  May.  founder  of  the  firm  of  May  and  Baker;  Mr.  li. 
H.  Davies,  of  the  Apothecaries'  Hall,  London;  I»r.  P. 
Norman  Evans j  and  Mr.  Alfred  Solvay,  of  Btu 

a  * 
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During  tin  '77  original  papers  have  appeared 

in  'he  Journal,  as  against  74  last  year. 

The  i  i    expenditure,  as  will  be  seen 

from  the  Treasurer's  report  already  in  jour  hands,  amounted 

IS<  J  i  ar  to  7)7  I/.  17s.  '.'./..  as  against  590/.  12s.  4d.  in  1892. 

The  Committee  on  Patent  Law  has  held  several  meetings, 
and  embodied  certain  suggestions  in  a  circular  which  was 
issued  to  each  member  of  the  Society.  Having  discussed 
these  suggestions,  the  various  Sections  were  unanimously  iu 
favour  of  petitioning  Parliament  to  grant  a  Koyal  Con- 
mission  to  consider  the  whole  question.  Since  the  Council 
received  this  expression  of  opinion,  the  course  of  public 
business  lias  been  such  that  it  has  been  held  inadvisable  to 
approach  Her  .Majesty's  Government  lest,  by  inopportune 
action,  the  object  in  view  should  be  defeated. 

Experience  having  shown  that  some  modifications  of 
the  bye -laws  are  required,  those  which  the  Council, 
after  careful  consideration,  has  decided  to  propose,  and 
which  the  members  will  be  asked  to  accept  at  this  meeting, 
were  published  in  the  April  number  of  the  Journal.  If 
accepted,  these  modifications  will  raise  the  Life  Compo- 
sition Fee  to  20/.,  so  as  to  biing  it  into  a  fairer  ratio  with 
the  subscription  :  will  require  new  members  to  pay  an 
entrance  fee  of  oi  e  guinea  ;  will  somewhat  modify  the 
method  of  retirement  of  members  of  Council;  will  regulate 
communications  between  the  Sections  and  other  public 
bodies  ;  but  will  otherwise  make  changes  only  of  wording 
and  of  arrangement. 

It  is  with  great  pleasure  that  the  Council  announces  that 
it  has  acceded  to  the  recpuest  of  some  of  our  fellow-workers 
in  the  United  States  to  form  a  Section  in  New  York. 
This  is  the  first  time  that  such  a  request  has  been  preferred 
from  abroad,  and  marks  a  new  stage  in  the  history-  of  the 
Society,  the  importance  of  which  cannot  be  too  highly 
estimated. 

To  all  those  who  have  contributed  to  the  work  of  the 
Society,  our  hearty  thanks  are  due. 

Mr.  A.  E.  Fletcher,  Her  Majesty's  Chief  Inspector  of 
Alkali  Works,  moved  the  adoption  of  the  report. 

Mr.  R  Pillar,  Perth,  seconded,  and  the  motion  was 
agreed  to  unanimously. 

The  Treasurer's  Report. 

The  General  Secretary  submitted  the  report  of  the 
Hen.  Treasurer,  already  published  in  the  Journal  (this 
Journal,  June  1S94,  574). 

Mr.  D.  How  Mai  said  he  had  great  pleasure  in  moving  that 
the  report  of  the  Treasurer  be  received  and  adopted,  and 
that  a  vote  of  thanks  be  accorded  to  him  fur  his  services. 
It  was  no  light  matter  to  undertake  the  treasurerahip  of  a 
great  society  like  theirs,  and  it  would  be  impossible  to  find 
a  treasurer  who  took  more  thorough,  business-like  pains 
with  it  than  theirs.  Every  detail,  he  knew,  had  his  most 
careful  consideration.  The  management  of  their  funds  was 
carried  on  at  almost  nominal  expense,  due  to  personal  care 
and  attention  of  their  Treasurer.  It  was  therefore  in  l.o 
formal  manner  that  he  put  the  motion. 

Mr.  J.  M.  Gibson,  Chester,  said  he  had  great  pleasure  in 
seconding  the  resolution  proposed  by  Mr.  Howard.  The 
whole  thing  was  exceedingly  satisfactory,  and  as  a  non- 
official  member  he  was  exceedingly  grateful. 

The  resolution  was  adopted. 

Alteration  of  Bye-Laws. 

Mr.  T.  Tyres,  London,  proposed  the  adoption  of  the 
alterations  of  the  Bye-laws  as  recommended  by  the 
Council,  and  referred  to  in  the  report.  The  proposed 
alterat.ons  were  as  follows  : — 

1.  That  Rule  7  be  amended  by  the  deletion  of  "  and  " 
in  the  first  line  thereof,  and  by  the  addition  of  the  words 
"  and  47  "  in  the  same  line. 

2.  That  Ruli    15  shall  read  as  follows: — 

"  Four  Ordinary  Members  of  Council  shall  retire  each 
^ear,  and  those  who  thus  retire  shall  not  be  eligible  for 
reelection  to  the   Council,  except  under  Bye-laws   14,23, 


and  24,  until  the  Annual  General  Meeting  next  following 
that  at  which  they  retire.  When  an  Ordinary  Member  of 
Council  is  nominated  for  election  to  the  office  of  President, 
he  shall  not  he  counted  among  those  who  are  to  retire." 

3.  That  the  first  sentence  of  Jiule  1G  read  as  follows  : — 
'•Except  that   any  Ordinary   Member  of  Council  mav  lie 

nominated  for  election  to  the  office  of  President,  and  that 
such  member,  if  any,  shall  not  be  included  in  the  operation 
of  the  present  Bye-law,  the  Ordinary  Members  of  Council 
shall  retire  as  far  as  may  be  possible  in  the  order  in  which 
they  were  elected." 

4.  That  Rule  17  shall  read  as  follows  : — 

"  When  an  Ordinary  Member  ofCounc.il  is  nominated  for 
election  to  the  office  of  President,  the  Council  shall  nominal. 
a  Member  for  election  as  an  Ordinary  Member  of  Council 

in  his  place." 

,i.  That  under  Rule  18  the  eighth  line  he  amended  to  read 
as  follows  : — "  and  also  the  name  of  the  person,  if  any,  whi  i 
lias  been  nominated,  &c,  ccc."  ;  that  the  form  of  nomination 
of  candidates  for  the  Council  be  amended  by  transferring 
the  candidate'* declaration  to  the  end  thereof;  and  that  the 
words  "aud  by  the  nominee  "  be  added  in  the  third  lint- 
after  the  above-mentioned  form  after  the  word  "  sub- 
scriptions." 

C.  That  the  proviso  at  the  end  of  Rule  22  be  deleted. 

7.  That  in  Rule  26  the  Nomination  Form  for  candidates 
for  Membership  be  amended  to  read  as  follows  : — 

"  We,  the  undersigned  members  of  the  Society  of 
Chemical  Industry,  hereby  propose 

(candidate's  name  in  full)  as  a  fit  and  proper 

person  to  become  a  member  of  the  Society. 

For  names  only  of  members  \ 

recommending  the  candidate.       J  . 

"  And  I,  the  said  candidate  for  membership,  hereby 
declare  that  if  elected  I  will  do  my  best  to  support  the 
Society  and  will  observe  its  Bye-Laws. 

(Signature) (Profession) 

(Address) (Date)  

K.l  tract  from  Bye-Laws  (Rules  27,  29,  and  30). 

8.  That  Rule  27  should  read  as  follows  :— 

"  Each  member  shall  pay  an  annual  subscription  of 
twenty-five  shillings,  due  on  the  1st  January  in  each  year  ; 
except  tbat  any  member  may  pay  a  life  composition  fee 
of  twenty  pounds  iu  lieu  of  an  annual  subscription.  He- 
shall  also  pay  on  receipt  of  notice  of  election  an  entrance 
fee  of  one  guinea  iu  addition  to  his  first  year's  subscrip- 
tion ;  except  that  should  a  member  who  has  paid  an. 
entrance  fee  resign  and  subsequently  seek  re-election 
the  Council  may  dispense  with  a  further  entrace  fee." 

9.  That  in  the  second  line  of  Rule  28  the  words  after 
"and"  read  as  follows -.--"issued  to  the  members  once 
every  year." 

10.  That  Rule  29  read  as  follows  ;— 

"  No  person  shall  be  entitled  to  the  privileges  of  member- 
ship who  has  not  paid  his  subscription  for  the  current  year. 
He  shall  not  attend  meetings  nor  vote,  nor  shall  he  receive 
gratuitously  the  publications  of  the  Society.  Should  the" 
subscription  remain  unpaid  eight  months  after  it  is  due,  the 
Secretary  shall  give  the  member  notice  that  unless  payment 
be  made  within  four  months  after  the  date  of  such  notice, 
his  name  will  be  struck  off  the  register.  At  the  expiry  of 
the  said  period,  if  the  member  should  still  remain  in  default, 
the  Council  may  order  his  name  to  be  removed  from  the 
register,  whereupon  he  shall  cease  to  have  any  right, 
privilege,  or  interest  in  the  Society,  and  the  Council  may 
noiifv  the  same  in  the  Journal,  and  recover  the  arrears  of 
subscription  at  law." 

1  i.  That  Rule  30  read  as  follows  ; — 
'•  Any  member  may  withdraw  from  the  Society  at  li 
of  anj  Vear  by  giving  previous  notice  to  the  General  Secre- 
tary  of    his    intention    to   withdraw;  always   provided   that 
such    notice,  to    be    valid,    must    be   accompanied    b>     the 
payment  of  all  subscriptions,  if  any,  which  may  be  due  from 
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him  i"  the  Soi  ii  tj  at  the  date  ot  th itice.     Bj  such  o< 

and  payment  he  shall  be  released  from  all  further  liability 
member." 

12.  That  the  following  rule  be  added  after  Rule  53  of  the 
l  ltuli  - 

"  All  communications  between  Local  Sections  and  Public 

ies  -lull  be  couducted  through  or  be  at  the 

.-linn  nf  tin  i  'ouneil  :  and  no  publication  shall  be  issued 

bj any  Section  ti  eral   publio  without   the  previous 

consent  of  the  <  louncil." 

'..!.  That  Rules  -'i-i  and  55  be  placed  after  Rules  :' i    ind 
spcctively .  and  that  the  succeeding  Rules  be  rcnum 
ngly. 

Mi    i  ii  is.  Dbi  reus,  Manchester,  seconded. 

Mr.  .1.  M.  Gibson,  Chester,  said  he  did  nol  i  Be  for  the 
purpose  of  pressing  an  amendment.  Personally  hi-  was 
not  interested,  but  a  large  number  of  young  men  whom 
they  wanted  to  bring  into  the  Society  would  possibly  feel 
the  entrance  fe<  a  hardship.  It  might  not  be  so,  but  he 
had  heard  from  some  of  them  that  it  was  so,  and  he  had 
promised  that  he  would  mention  the  subject  at  that 
meeting.  Looking  at  the  state  of  the  finances  there  seemed 
to  be  no  necessity  for  it.  They  put  more  money  on  one 
aide  las)  year  than  they  ever  did  before.  Of  course,  if 
they  »ere  to  go  into  a  scheme  for  palatial  buildings,  the 
money  might  be  required,  but  in  the  meantime  they  had 
sufficient  funds,  and  this  proposal  might  have  the  effect  nf 
Bhutting   nut   Bome  young  men.      He    would   respectfully 

suggest  that  a  ballot  should  be  taken  of  the  Sections  be 

these  proposals  were  absolutely  made  into  law. 

Mr.  Ttrbb  explained  that  the  Council  considered  that 
one  way  of  preventing  tin  constant  leakage  of  membership 
which  took  place  was  to  impose  an  entrance  fee,  because 
they  thought  that  a  man  would  consider  before  he  lost  an 
entrance  fee  of  21s.  This  would  be  lower  than  in  other 
societies. 

Mr  \\>i  THORP,  B.Sc,  London,  called  attention  to  the 
fact  that  both  their  subscription  and  the  proposed  entrance 
•Aere  extremely  small,  especially  when  they  took  into 
account  the  Journal  they  gave  to  their  members.  Some 
members  seemed  to  want  the  Journal  one  year  and  not  the 
next,  which  was  wry  much  to  be  regretted. 

Thb  Powers  ok  the  Sections. 

Mr.  G.  T.  lim.in,  Edinburgh,  called  attention  to  the 
12th  clause  of  the  alterations,  relating  to  the  powers  of 
Sections.  The  subject,  he  thought,  was  of  sufficient 
importance  for  the  General  Meeting  to  take  some  note 
of  it. 

Mr.  Howard  pointed  out  the  importance  of  a  Society 
like  theirs  being  thoroughly  unanimous,  and  the  analogy 
there  was  in  other  similar  bodies,  such  as  Chambers  of 
Commerce.  In  the  majority  of  cases  it  was  desirable  that 
the  whole  weight  of  the  Society  should  be  thrown  in  any 
particular  representation.  It  came  very  much  stronger  if, 
by  waiting  a  ven  k-«  weeks  at  the  outside,  the  recom- 
mendation of  a  Section  could  go  forward  to  any  public 
body,  or  to  the  public,  as  the  recommendation  of  the  whole 
S  lety.  This  would  he  far  better  than  that  the  (.'ouneil 
should  have  to  explain  that  the  action  of  a  Section  was  the 
action  of  a  Section  only,  and  not  of  the  whole  Society. 
There  was  just  one  other  risk  to  be  guarded  against, and 
which  every  Section  would  desire  to  guard  against  for 
themselves,  but  in  which  they  might  possibly  fail  from  not 
knowing  what  was  going  on  in  other  Sections.  They  might 
find  one  Section  opposing  another.  In  such  a  case  it  was 
extremely  desirable  that  the  Council  should  know  what  was 
going  on,  and  should  have  an  opportunity  of  pointing  out 
how  a  vcrv  different  feeling  might  exist  in  another  Section. 
The  object  of  the  rule  was  in  every  movement,  if  possible, 
to  give  the  entire  weight  of  the  body,  and  to  make  it  clear 
that  it  was  not  the  opinion  of  a  section  only,  but  of  the 
whole.  They  would  thereby  prevent  chance  and  uninten- 
tional misunderstandings  between  Sections,  a  danger  which 


qoI    inconsiderable   in    publ 
perieuce  «  i-  th  it   bj  lei  ition 

there  was  a  gain  and  ai 

Mr.  i'i  i:i  ;:  said  that  the  idi  .f  this 

ivould  cause  all  influei  ntral 

institution  '\as  the  furthest 

musl    be  ,   but    -  i  I   thi  y   should    bi 

federation,  all  bound  t  irable  from  tin- 

other.     Any  man  win. 

Bee  that  the  same  -pirit  animated  them  all.     He  had  ni 
lighten!  indication  whatever  in  the  Council  ol 
desin  e  unduly,  or  to  question  motives,  when  any 

particular  subject   was  brought  forward  ir  >m  any  particular 
on.     (  In  the  contrary,  the  wish  of   the  <  J  that 

if  there  were   a   BtrODg  movement    on   the  part  of  any  local 
on  in  any  matier,it   shi  infirmed  in  a  broad 

spirit. 

Repl;  ing  to  a  question  by  a  member,  Mr.  Tyrer  said  he 
should  say  that  the  expression  "  !■  cal  si  ction,"  meant  "  local 
committee,"  because  a  local  committee  was  assumed  to 
represent  a  Section. 

Dr.  Stevenson  Mm  mum.  Edinburgh,  iraa  very  glad  that 
subject  had  he  n  brought  forward.     It  appeared  to  him 
that  there  wa-   no  ease  whatever  for  interfering  with  the 
mode  in  which    local  Sections   conducted    their  affairs.      It 
appeared  to  him,  1  bat  thej  would  be  introducing  a 

dangerous  element,  because  would  be  always 

thinking  of  what  the  Council  in  London  might  Bay  about' a 
matter.     The  Council  in  London   might  opt  i  1  the 

evidence,  nor  seen  the  witnesses,  and  wo  d,  therefore, 
have  to  depend  upon  representations  to  bi  forwarded,  which 
must  be  imperfect,  and  which  might  be  partisan.  At 
present  if  a  ><  ction  forwarded  a  memorial  to  a  public  I. 
it  was  only  a  memorial  from  that  particular  Section,  and  did 
not  bring  the  Society  into  any  invidious  position,  even 
although  the  Section  were  going  wrong,  it  was  said  that 
the  Section  would  he  strengthened  if  the  Council  in  London 
supported  them,  but  it  would  be  the  duty  of  the  Council  to 
support  a  Section  if  it  approached  a  public  body  in  a  proper 
manner.  Then  and  then  only  should  come  into  force  the 
element  which  had  been  referred  to,  viz.,  the  <  louncil  giving 
the  weight  of  their  support  to  tin    -  It   appeared  to 

him  that  the  proposal  would  affect  the  freedom  of  action  of 
the  Sections.  The  wording  was  quite  clear:  the  Section- 
were  not  to  take  action  except  after  consulting  the  Council, 
and  it  appeared  to  him  that  there  were  questions  affecting 
the  industry  which  local  Sections  might  have  better  know, 
ledge,  and  better  means  of  considering,  than  the  Council. 

Mr.  A.  Ernest  Powell,  Manchester,  thought  clause  12 

was  a  most  desirable  one  in  the  matter  of  advertising.  It 
would  prevent  some  who  read  papers  from  using  them  as  a 
pure  advertisement,  which  had  been  done.  He  thought  it 
was  most  desirable  that  DO  Section  should  approach  the 
public  without  the  intervention  of  the  Council. 

Mr.  DANIEL  Harris,  Edinburgh,  did  not  quite  follow  a  refe- 
rence made  to  Chambers  of  Commerce,  for  this  reason  :  that 
there  were  no  National  Chambers  of  Commerce,  although 
there  wa-  an  affiliation.  They  were  really  one  Society;  that 
he.  admitted  at  once  ;  but  it  did  seem  as  it  the  Council  had 
gone  too  far  in  the  direction  they  had  gone.  lie  admitted 
the  argument  of  the  Council,  but  thought  their  proposal 
would  need  to  be  modified.  They  Scotland  had  a  subject 
they  were  very  much  interested  in,  and  they  wished  the 
Council  to  take  it  up,  and  he  con  ieir  action 

would  be  hindered  thereby. 

Mr.  Howard  explained  that  the  London  Chamber  of 
Commerce  had  a  great  many  different  interests,  and  it  was 
quite  possible  that,  say,  the  West  Afri  in  Section  might 
have  very  strong  views  upon  a  certain  subject,  which  might 
Ii  -cut  up  to  the  Government  of  the  day  as  die  informal 
of  the  Section,  which  the  whole  body  would  not  be  prepared 
to  accept. 

Mr.  C.  Dkkvii  -  pointed  out  that  they  had  alreadv,  bv 
their  third  rule,  resolved  that  the  Council  should  have  the 
management  of  the  Society,  and  it  was  in  order  to 
emphasise  this  rule  that  clause  12  had  been  devised.     Some 
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Sections  had  not  at  all  conformed  to  Bule  3,  but  had  acted 
independently  without  any  reference  to  the  Council.  It  was 
to  stop  such  independent  action,  which  sometimes  operated 
riously  on  the  Society,  that  the  suggested  rule  was 
made.  Local  authorities  did"  not  know,  sometimes,  that  the 
on  of  a  local  Section  was  not  backed  up  by  the  whole 
,.  and  clause  12  would  prevent  such  a  misunder- 
standing. 

Mr.  Tvrek  said  they  must  bear  in  mind  that  the  Sections 
were  represented  on  the  Council,  and  had  the  power  to  very 
largely  influence  the  Council.  The  constitution  of  the 
Society  was  such  that  no  Section  could  possibly  complain 
that  it  had  not  opportunities  of  discussing  any  question 
before  it. 

Mr.  Beii.by  said  he  had  cast  no  reflection  upon  what  the 
Society  had  done  in  the  past.  He  wished  to  maintain  the 
status  quo ;  he  thought  it  had  worked  very  well  in  the  past. 
He  therefore  proposed  as  an  amendment  that  clause  12  be 
deleted. 

Dr.  Stevenson  Mai  adam  seconded. 

Upon  a  show  of  hands  the  amendment  was  lost,  and  the 
original  motion  was  then  adopted  by  a  large  majority,  and 
the  proposed  alterations  were  adopted  en  bloc. 

Election  of  Office  Bearers. 

The  General  Secretary  read  the  report  of  the 
scrutators,  which  stated  that  4G  ballot  papers  had  been 
received,  and  that  all  the  candidates  proposed  for  election 
had  been  elected. 

The  composition  of  the  new  Council  is  as  follows  : — 

President : 
Prof.  T.  E.  Thorpe,  F.R.S. 


Vice-Presidents : 


Sir  F.  A.  Abel,  Bart..  F.R.S. 

Horace  T.  Brown,  F.R.S. 

H.  Brunner. 

John  Calderwood. 

(has.  Dreyfus. 

Dr.  A.  Dupre,  F.R.S. 


Sir  John  Evans,  K.C.B.,  F.R.S. 
E.  K.  Muspratt. 

Dr.  W.H.Perkin,  F.R.S. 

John  Spiller. 

E.  C.  C.  Stanford. 

Prof.  W.  A.Tiklen.F.R.S. 


Ordinary  Members  of  Council: 


R.  Forbes  Carpenter. 

Frank  Clowes,  D.Sc. 

Thos.  Fairley. 

C.  A.  Fawsitt. 

Prof.  G.  G.  Henderson,  D.Sc. 

David  Howard. 


Prof.  A.  K.  Huntington. 

Manning  Prentice. 
G.  N.  Stoker. 
Win.  Thorp,  B.Sc. 
T.  Tyrer. 
Frank  Wilson. 


"With  the  Chairmen  and  Secretaries  of  Sections, 

Honorary  Treasurer : 
E.  Rider  Cook. 

II  n.  Foreign  Secretary  : 
Ludwig  Moud,  F.R.S. 


THE  PRESIDENT'S  ADDRESS. 

When  the  Council  of  this  great  and  influential  Society 
invited  nie  to  become  President,  1  fully  realised  for  the  first 
time  the  feelings  of  the  old  Highland  retainer,  when  he  was 
told  to  "  come  awa'  and  pe  trooned  tae  please  the  laird," 
seeing  that  whatever  use  my  small  efforts  might  be  to  the 
Society,  I  should  certainly  succeed  in  obliterating  myself. 
But  then  it  occurred  to  me  that  self-sacrifice  is  a  Christian 
virtue,  not  too  common,  and  that  probably  such  an  excellent 
opportunity  of  practising  it  might  not  again  be  presented 
to  me  ;  and  after  all  it  must  be  only  a  small  sacrifice  that  I 
could  offer  on  the  altar  of  the  Society  we  all  revere  so  much 
and  love  so  well. 

With  these  feelings,  therefore,  of  a  stern  sense  of  duty.  1 
reluctantly  accepted  this  honourable  and  difficult  position, 
and  assumed  a  chair  which  I  have  promised  to  occupy,  but 
not  to  fill.     Honourable,  because  any  man  may  be  proud  of 


having  a  hand  or  even  a  finger  ii>  the  building  up  of  this 
Society,  which  is  evidently  destined  to  revolutionise  the 
chemical  industry  of  this  country,  by  giving  it  that  scientific 
character  which  must  ever  be  the  only  sure  foundation. 
Difficult,  because  it  is  no  easy  task  to  follow  the  eminent 
scientific  men  who  have  preceded  me,  and  find  something 
to  say  in  the  annual  address  which  one  or  other  has  not 
already  said  infinitely  better.  We  all  abhor  a  vacuum,  and 
perhaps  there  is  nothing  much  nearer  it  thau  an  empty 
address,  and  it  is  so  easy  to  say  something  and  so  difficult 
to  find  something  to  say.  Fortunately,  however,  our  annual 
meeting  offers  many  compensations  for  the  penalty  of 
listening  to  an  indifferent  address,  and  these  will  be  amply 
secured  in  this  beautiful  city  which  the  Society  now  visits 
for  the  first  time.  We  have  met  once  before  in  Scotland,  iu 
its  great  commercial  centre,  the  city  of  Glasgow,  celebrated, 
amongst  other  things,  for  the  great  extent  aud  variety  of  its 
chemical  manufactures.  We  shall  not  see  the  larger 
manufactures  here ;  the  tall  chimney  of  the  alkali  works  does 
not  vet  adorn  the  sky-line  of  this  city,  but  there  are  mauy 
important  specialities  as  well  worth  seeing  ;  and  we  all  owe 
her  a  deep  debt  of  gratitude  as  the  birthplace  of  chloroform. 
Modern  Athens,  with  her  lovely  neighbourhood,  combining 
mountain  and  flood,  and  full  of  historic  traditions,  is  always 
attractive,  and  the  hospitality  of  her  citizens  is  proverbial. 

We  are  also  visiting  our  most  northerly  and  one  of  our 
most  active  Sections,  completing  its  decade  this  year,  and 
hitherto  the  only  one  which  represents  a  nation. 

The  progress  of  this  Society  is  shown  in  the  annual 
report  presented  at  this  meeting,  and  I  have  only  to 
congratulate  the  members  that  it  has  so  largely  exceeded 
the  most  sanguine  anticipations  of  the  first  promoters  ;  that, 
although  still  in  its  teens,  it  presents  all  the  characteristics 
of  early  and  vigorous  manhood.  The  Council,  fortunately 
from  the  first,  wisely  recognised  the  paramount  importance  of 
a  thoroughly  progressive  aud  educational  journal ;  there  was 
nothing  of  the  kind  then,  and  now  nothing  so  good  exists 
elsewhere.  The  Journal  is  so  fully  illustrated,  and  so 
cosmopolitan,  and  the  field  of  view  so  comprehensive,  that 
it  appears  to  touch  every  trade  aud  manufacture  in  the 
country,  and  that  makes  it  deeply  interesting  to  a  very  wide 
circle  of  readers.  3,200  copies  are  at  present  circulated  all 
over  the  world,  aud  we  have  reason  to  believe  that  it  is  as 
much  studied  and  valued  abroad  as  at  home. 

Whilst  duly  recognising  the  great  value  of  the  Journal, 
the  members  of  this  Society  generally  little  know  how 
deeply  they  are  indebted  to  the  watchful,  unwearying 
labours  of  the  Publication  Committee,  meeting  monthly  in 
London,  where  all  communications  are  discussed  and 
submitted  to  the  most  minute  inspection.  So  long  as  they 
continue  to  devote  so  much  time  and  attention  to  it,  so  long 
will  it  remain  the  first  journal  of  applied  chemistry  in  the 
world.  Some  of  the  best  work  of  the  world  is  done  for 
nothing,  but  we  ought  all  to  be  grateful  to  them  for  this 
devoted  labour  of  love.  So  many  valuable  papers,  and  so 
much  information,  are  contained  in  the  twelve  volumes 
already  published,  that  I  hope  we  may  soon  be  able  to 
afford  a  full  and  well-classified  general  index. 

Is  not  our  Journal  now  rather  ahead  of  the  national 
scientific  and  technical  teaching  ?  Xo  doubt  much  has 
been  lately  done  in  this  direction,  but  we  are  still  far  behind, 
especially  in  organic  chemistry.  According  to  Lunge,  they 
have  at  the  Polytechnic  School  at  Zurich  four  full  pro- 
fessors of  pure  and  applied  chemistry,  with  four  assistant 
professors,  and  a  fifth  chair  is  just  founded.  Zurich  has  a 
population  of  100,000  ;  how  many  cities  and  towns  of  equal 
size  have  we  with  such  advantages  ?  Indeed,  how  many 
have  we  in  this  country,  with  13  times  the  population  of 
Switzerland  and  25  times  the  revenue.  Contrast  this  with 
the  position  of  the  Glasgow  Technical  College,  founded  as 
a  people's  university  in  179G,  in  the  second  city  of  the 
kingdom,  with  nearly  3,000  students,  doing  a  great 
educational  work,  but  sorely  hampered  for  want  of  funds. 
Or  with  our  great  metropolis,  the  largest  and  wealthiest 
city  in  the  world,  without  an  educational  university.  We 
ought  for  shame  t'>  hide  our  national  head  ie  our  national 
pocket,  which  is  quite  big  enough,  if  we  will  not  put  our 
hands  there  to  supply  such  educational  needs.  Fortunately, 
we  have  at   least   one   private  citizen   who  has  come  from 
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Germany  to  reside  amongst  us,  and  wl ol  onlj  on 

mil  our  Deeds,  but  is  read)  to  supply  tbem.   The  mui 

gift  .'i  I  (r.  M 1  of  the  i  iat  j 

to  tin-   Itoyal    Institution  is   .1   noble   ontributiou 

1    scientific  research.     The  modest  and   qoiel   waj  in 
which   the   large   sunt    involved    has    been    handed    over 
astonishes  all  who  do  1 1< >t   personally  know  him.     W 
do  know  our  former  President,  and   oui  perpetual 

honorary  foreign  secretary,  as   II  allow   me  to 

oall  him,  are  not  bo  much  surprised  at   his  great  lib 
luit    we   are    proud   indeed  that   he    has  enabled  another 
former  President,  who  presided  when  we  last  mi 
unci  »lii>  occupies  the  chair  of  r/ara  lay,  to  carry  oul  whal  he 
proposed  50  years  ago.     [think  not  the  least  part  of  the 
value  of  this  great  gift  will  be  the  advantage  of  Dr.  Mood's 
great  experience  in  fitting  up  the  research  lab  iratory.    We  all 
wish  the  greatest  success  to  this  grand   work,  the  national 
Importance  and  results  of  which  it  would  be  impost 
over-estimate. 

1.1:11  work  of  this  Society  is  done  in  the  various 
Sections,  of  which  we  have  Beven  spread  over  the  country, 
and  all  in  Mich  active  work  that  the  London  Section  has 
been  obliged  to  call  extra  meetings  to  cope  with  the  large 
number  of  important  papers  submitte  1  to  them.  These 
sectional  papers  arc  remarkable  for  their  great  wealth  of 
illustrations,  and  for  the  valuable  discussions  so  carefully 
reported  in  the  Journal,  and  thus  appealing  to  a  world-wide 
circle  of  chemists  and  others.  We  inter  now  upon  a  new- 
phase  :  another  national  section  ha?  just  been  founded  in 
New  York.     We  have  310  members  in  the   United   States 

and  1  lanada,  and  we  heartily  welcome r  new  Transatlantic 

Section,  winch,  under  the  able  chairmanship  of  Mr.  A.  II. 
Mason,  is  already  sure  of  all  the  success  we  wish  for  it. 
We  are  pleased  to  add  the  stars  and  stripes  to  our  highly 
respectable  old  colours,  and  to  shake  hands  across  the  ocean 
with  the  great  English-speaking  race  who  "  shall  brothers 
be  for  a'  that." 

\\  c  have  also  128  continental  members,  108  in  the 
colonies,  and  -Jl  in  Japan  ;  altogether  we  have  578  members 
residing  abroad,  or  more  than  one-fifth  of  our  whole 
number  ;  but  this  is  the  first  time  any  have  been  represented 
rate  section,  and  I  think  the  movement  should  be 
warmly  encouraged  and  extended.  Our  Society  furnishes 
an  excellent  combination  of  decentralisation  with  a  central 
head  directing.  We  have  thorough  local  home-rule  with 
imperial  government ;  we  have  unity  with  strength,  and 
with  honour,  and  loDg  may  it  continue  so  ! 

It  has  already  doue  much  to  bring  manufacturing 
chemists,  who  generally  walked  on  opposite  sides  of  the 
street,  together  for  discussion  of  the  many  interests  and 
difficulties  they  have  in  common. 

We  may  look  on  the  Journal  and  the  Sections  as  now-  so 
well  established  that  ether  fields  may  attract  the  attention 
of  our  future  councils.  This  Society  occupies  a  central  and 
important  position,  which  is  quite  unique,  holding  out  the 
hand  to  assist  science  on  the  one  side  and  commerce  on  the 
other. 

It  form-  a  connecting  link  between  scientific  societies 
and  chambers  of  commerce,  and  will  be  essential  and 
invaluable  to  both.  You  have  only  to  look  over  the  Journal 
to  see  that  there  is  scarcely  any  science  that  is  not  intro- 
duced into  its  columns,  or  any  trade  which  it  does  not 
alfeet. 

We  are  the  industrial  and  industrious  descendants  of  tin- 
old  alchemists,  who  spent  fruitless  days  and  weary  nights  in 
trying  to  discover  the  philosopher's  Btone,  which  was  to 
turn  everything  to  gold;  we  are  still  engaged  in  trying 
extract  the  root  of  all  evil  from  everything  around  us,  and 
Mines  we  also  imitate  our  ancestors  in  putting  more 
gold  in  than  we  take  out. 

The  chemical  manufacturer  of  to-day  must  practically 
know  a  little  of  everything.  Ho  must  net  only  have  a 
thorough  knowledge  01'  chemistry  and  physics,  but  he  must 
be  a  good  mechanical  engineer  and  understand  machine 
■ruction  and  mechanical  drawing.  Hence  has  arisen 
the  important  science  of  chemical  engineering,  the  essential 
characteristic  of  which  is  that  it  deals  with  the  devising  of 
apparatus  on  the  large  scale  with  almost  every  known 
material.    He  has.  moreover,  to  deal  with  all  sorts  of  solids. 


liquid-,  an 

in  shape, 

H/e,  and  material.     II m n  laws  affecting  only  1 

and  .or  are  not  enough  for  him.      He  must 

tneal  engineering,  and   maj    pi  rhaps  require  t"  know  this 

best,     in  fact,  many  of  the  grentesl  bucc -  ol  the  pi 

day  are  due  to  increased  knowledge  of  chen 

applied  to  old  and  well-known  pro  pan, 

the  multiple  evaporator,  the  filter  press,  the  g  ■-  and  pi 

engines,  tl lechaoic  the 

lomprcssed  gases,  osm apparatus,  super- 

1  ■-!  ol   other  appliances  have  1 
re  in  his  bands,  and  he  must  know    h  them 

to  the  best  purpi 

it  was  not  alwaj -  [have  heard  the  qnesl 

disputed  as  to  whether  it  was  at  all   n< saryforami 

factoring  chemist  to  know   anything    il  aistry,  and 

hue  even  known  some    who    boasted  that  t1 

due  to  their  ignorance  of  the  science.     1  remember,  many 
years  ago,  a  manufacturer  showing  me  over  his  work-. 
bestowing  ■  hearty   kick  on  a  passing  workei  wl 
barrow   too    slowly,    remarked   to    me,   "that's   what    I 
chemistry,''  making  me  admit  how   little  I  knew  about  it,  or 
about  hi-  rule  of  thumb  or  rule-of-toe  method. 

This  was  before  the  int  Act,  which 

has  done  much  to  improve  our  manufacture--,  and  thi- 
bas  placed  l-i  nen  group-  ol  works  under  supervision,  many 
■  -I   winch  required  it  badly,     li  1-  satisfactory  to  know  from 
the   Ukali  Inspector's  last  report  that  the  ■  -  ■  ipi  -  ■  | 
are  now  onlj  about  one-third  of  the  permitted  legal  limit. 

1  1  tons  of  sulphur  are  now  mually  from 

the  obnoxious  waste  heaps,  and  this  improvement  may  be 
traced  back  to  the  operation-  of  this  Act.  But  it  is  sur- 
prising to  rind  that  15  per  cent,  of  the  sulphur  p 
through  all  the  condensers.  We  did  not  expect  that 
sulphuretted  hydrogen  and  sulphurous  acid  would  go  off 
harmoniously  together,  but  then  neither  could  we  anticipate 
one  work  alone  would  have  to  deal  with  j.ouO.OOO 
cubic  feet  in  21  hours  of  a  mixture  of  thi  nd  air. 

No  doubt  perfect  success  requires  a  trinity  of  science, 
practice,  and  commerce  \  a  perfect  knowledge  of  pure 
chemistry,  capacity  for  erecting  plant  and  handling  men, 
and  commercial  ability  are  qualities  not  often  round  under 
one  hat  ;  under  three  will  do,  if  they  work  together.  But 
there  is  still  plenty  of  room  for  induction,  observation,  and 
experiment — at  least  our  German  rivals  think  so,  for  they 
go  on  different  lines  ;  they  employ  a  large  -tatf  of  really 
accomplished  chemists,  and  keep  many  engaged  on  pure 
research.  But  then  they  believe  in  research  and  not  in 
examinations;  they  keep  their  honours  for  originators.  But 
we  level  down  our  future  masters  to  a  common  pass  exami- 
nation,  and  the  trade  unions  do  the  same  for  our  men. 
B  ith  repress  excellence  and  exceptional  ability — the  very 
qualities  which  we  ought  to  cultivate.  And  then  what  do 
we  really  mean  bv  a  works  chemist  '■  is  be  not  too  often 
only  a  "  tester  "'  r  And  yet  the  manager  in  his  too  exclusive 
wisdom  may  be  devoting  his  whole  time  to  the  saving  of 
fuel  and  labour,  little  dreaming  that  some  patient  researcher 
in  a  far-off  laboratory  may  be  quietly  undermining  his 
whole  work. 

I  think  it  could  be  easily  proved  that  nothing  ultimately 
pays  better  than  original  research,  but  it  requires  encoun 
iiient.  for  often  the  absolute  necessity  of  livi  1st  it, 

and  a  man    may  spend  a  lifetime  on    an    important  sub 
doing  ereat   work,   of  which  only  those  who  survive  him 
know  the    value.     It    is   so   true 'that   ••  the   human  race  is 
divided  into  two  -those   who  d   and  do 

something,  and  those  who  sit  still  and  inquire  why  it  wasn't 
done  the  other  way." 

The  researcher  will  find  that  the  Latter  class  forms  the 
bulk  of  his  acquaintance.     But  is  a  mail 

who  tills  his  own  pocket  and  a  ids  nothing  to  the  knowledge 
or  welfare  Of  the  nation,  and  is  he  entirely  unsuccessful  who 
-  his  own  pocket  ir.  his  research  alter  1     but 

leaves  the  world  better  than  he  found  it.     I  say  no  to  I 
the-     pi  (positions;    I    believe    there  is    a  higher  life  even  in 
industrial  chemistry. 

departed  fi  iend,  Walter 
Weld  name  will  never  be  forgotten  by  thi-  Society, 
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which  owes  him  so  much  ;  no  one  can  say  he  made  money 
on  l  i*  great  work,  but  who  does  not  revere  the  memory  of 
the  man  who,  as  Dumas  said,  "cheapened  every  quire  of 
paper  and  every  yard  of  calico  throughout  the  world."  Or 
refer  to  another  former  President,  \V.  11.  l'erkin,  who  still 
occupies  a  high  position  in  organic  research,  and  we  hope 
he  may  long  he  spared  to  hew  out  new  paths  of  inquiry  ; 
was  he  adequately  remunerated  for  teaching  the  world  how  to 
make  colours  from  a  waste  material,  aud  for  revolutionising 
the  whole  art  of  printing  and  dyeing  ? 

The  great  success  of  these  emmeut  chemists  is  not 
measured  by  their  paltry  money  return,  but  by  national 
results:  they  represent  the  higher  life.  This  higher  life  can 
and  ought  to  be  promoted  by  this  Society.  Money  i> 
plentiful  and  should  be  profitably  invested,  but  talent  is 
scarce  and  ought  to  be  encouraged.  I  think  we  might 
devote  some  of  the  former  to  bring  out  some  of  the  latter  ; 
in  other  words,  that  prizes  should  be  given  to  promote 
original  research,  as  is  done  by  some  cf  the  smaller  societies 
abroad.  The  Industrial  Society  of  Mulhouse,  for  instance, 
offers  this  year  for  various  researches,  160  prizes  in  medals 
and  sums  ranging  from  -100  to  5,000  francs.  Certain  rules 
might  be  drawn  up,  and  certain  suggested  lines  of  inquiry- 
outlined  and  published  in  the  Journal.  Many  manufacturers 
could  suggest  subjects  worth  working  on,  and  some  might 
be  induced  to  assist  in  providing  the  money  for  the  prizes 
under  certain  conditions. 

I  think  also  that  our  Society  might  be  made  more 
attractive  to  those  flocks  of  young  chemists  who  crowd  all 
the  gangways  leading  to  the  Chemical  Society,  under  the 
impression  that  the  title  F.C.S.  will  give  them  a  proper 
hall-mark  qualification,  which  the  President  has  assured 
us  it  does  not.  Now  most  of  these  young  mer  will  come 
into  manufacturing  laboratories. 

May  wc  not  some  day  model  our  Society  more  on  the 
lines  of  the  Institute  of  Civil  Engineers,  which  it  resembles, 
and  admit  students,  associates,  and  members,  who  must 
give  evidence  of  careful  training  before  election,  aud  adopt 
for  these  the  title  of  C.I.  or  industrial  chemist,  and  make  it 
a  qualification  worth  having.  These  young  men  may  pass 
the  examinations  of  the  Institute  of  Chemistry,  they  may- 
join  the  Society  of  Analysts,  they  may  swell  the  ranks  of 
the  Chemical  Society,  but  they  must  join  the  Society  of 
Chemical  Industry  ;  they  may  read  the  other  journals,  but 
they  must  read  ours  if  they  are  to  keep  abreast  of  the 
progress  of  applied  chemistry. 

I  am  one  of  those  who  think  that  mechanical  engineering 
can  only  be  learnt  in  the  machine  shop,  and  that  applied 
chemistry  can  only  be  learnt  in  the  works.  A  young  man 
going  into  it  should  begin  by  connection  with  this  Society 
as  a  student ;  he  should  undergo  a  certain  curriculum  or 
pupilage  with  a  member,  as  in  the  Engineers,  who  will 
testify,  for  instance,  that  he  is  well  up  in  technical  and 
proximate  analysis,  or  that  he  has  conducted  a  department 
in  the  woiks  with  ability,  and  that  should  be  his  hall- 
mark of  qualification ;  that  if  he  misbehaves — betraying 
laboratory  or  trade  secrets,  for  example — he  will  lose  it. 

May  we  not  hope  in  some  such  way  to  fix  the  foundations 
of  this  Society,  so  that  it  may  ultimately  rest  on  merit  and 
merit  alone. 

A  royal  charter  would  be  required,  and  a  larger  house 
and  a  better  home  in  London  would  be  useful  to  the 
Society  in  many  ways. 

Of  course  it  must  be  very  distinctly  understood  that 
I  hold  no  mandate  for  the  Council.  These  are  only- 
independent  and  crude  suggestions  which  may  lead  to 
something  better. 

But  we  have  a  large  field  before  us.  We  may  assist  the 
Society  of  Analysts  in  verifying  analytical  standards  and 
promoting  general  methods  in  commercial  analysis,  aud  do 
away  with  the  terrible  names  of  "  high  and  low  chemists." 
We  ought  to  help  Professor  Armstrong  in  his  praiseworthy 
desire  to  reduce  and  classify  the  great  bulk  of  chemical 
literature,  and  to  secure  monographs  on  special  subjects, 
bringing  this  special  knowledge  up  to  date. 

Every  movement  in  technical  education  must  be  carefully 
watched  and  promoted  by  this  Society.     The  Council  have 


therefore  appointed  Messrs.  Preutice  and  Spiller,  who 
will  worthily  represent  us  at  the  Technical  Education 
Conference. 

Wc  may  even  some  day  get  a  curriculum,  or  seme  other 
substitute  for  pass  examinations,  doing  away  with  crammers, 
and  rearing  men  who  will  do  us  credit  in  the  future  and 
nut  in  the  pa>t,  who  will  be  living  and  not  stuffed. 

Then  we  may  assist  commerce  in  such  matters  as  the 
patent  laws,  for  which  we  hope  to  secure  a  Koyal  Commis- 
sion ;  then  we  may  ascertain  why  it  is  possible  under  our 
present  system  to  patent  so  many  absurdities  and  impos- 
sibilities, and  why  foreign  patents  may  be  taken  out  in  this 
country,  not  to  introduce  a  new  and  valuable  manufacture, 
but,  by  not  working  it,  to. keep  it  out. 

We  have  got  a  select  committee  to  consider  the  flash-point 
of  mineral  oils,  and  we  shall  watch  its  proceedings  with 
iuterest.  The  Adulteration  Act  is  not  all  that  is  required  ; 
food  and  drugs  ought  certainly  to  be  separated  in  a  new- 
Act. 

We  may  perhaps  induce  carriers  to  understand  that 
dangerous  goods  are  not  rendered  safer  by  being  packed  all 
together,  but,  on  the  contrary,  often  become  more  dangerous. 

We  may  object  to  the  serious  way  in  which  we  are  handi- 
capped by  not  being  allowed  the  use  of  pure  spirit  duty-free. 
(  tor  President-elect  may  be  able  to  help  us  here. 

We  might  even  some  day  venture  to  put  a  spoke  in  the 
wheel  of  those  professional  humbugs  who  induce  credulous 
people  to  invest  their  money  in  schemes  for  making  real 
silver  out  of  quicksilver,  or  gold  out  of  Dutch  metal. 

Put  perhaps  this  is  too  much  to  expect,  for 

"  The  world  of  fools  has  such  a  store 
That  he  who  would  not  see  an  ass, 
Must  bide  at  home  and  bolt  his  door, 
And  break  his  looking-glass." 

Now  my  first  difficulty  arises — the  choice  of  a  subject  for 
the  next  part  of  this  address. 

My  accomplished  predecessor  gave  us  an  eloquent  review 
of  the  progress  of  chemical  industry  during  the  last  50  years. 
I  need  not  bring  that  up  to  date,  for  it  is  done  in  the 
Journal,  but  I  was  tempted  to  a  prophetic  view  of  the 
progress  for  the  next  50  years.  Chemical  industry,  how- 
ever, consists  of  hard  facts  and  stern  realities,  and  is  just 
one  of  those  uncertain  prospects  where  you  should  never 
prophesy  unless  vou  know',  for  it  does  not  leave  much  to 
the  imagination,  except  sometimes  the  profits.  Then  I 
could  not  estimate  the  possible  future  development  of  the 
microbes,  for  if  they  only  kept  up  their  present  rate  of 
progress,  it  seemed  possible  they  might  become  the 
directors  of  the  company,  or  the  heads  of  the  firm,  and 
we  the  humble  workers.  For  these  minute  bodies,  whose 
deficiency  in  size  is  amply  made  up  by  their  prodigious 
number  and  immense  powers  of  reproduction,  were  bakers, 
brewers,  and  wine-makers  long  before  we  knew  anything 
about  fermentation  or  about  them,  but  now  we  know  they 
are  constantly  working  with  us  or  waging  war  against  us. 
We  thought  that  chemical  industry  could  have  nothing  to 
do  with  liviug  organisms,  and  now  we  find  that  many  of 
our  great  manufactures  are  entirely  dependent  on  them. 
Put  it  is  not  to  be  always  so  ;  the  accomplished  French 
chemist  Berthelot  gives  us  a  different  view-  of  the  sweet 
bve-and-bye.  In  addressing  the  chemical  manufacturers 
of  Paris,  he  predicted  our  position  a  century  ahead. 

He  said  that  in  A.D.  2000  all  locomotion  will  be  aerial ; 
chemical  engineering  will  dig  with  diamond  spades  wells 
4,000  metres  deep,  from  which  hot,  pure  water,  free  from 
microbes,  will  drive  all  the  machinery  on  earth.  No  coal 
will  be  raised ;  there  will  be  no  agriculture,  no  animals 
reared,  nor  vegetables  grown  for  food.  All  this  will  be 
made  in  the  laboratory.  Carbon  from  carbonic  acid, 
hydrogen  and  oxygen  from  water,  aud  nitrogen  from  the 
air. 

Man  will  go  about  in  bliss  with  "  his  small  tablet  of 
hydrogen,  his  crumb  of  synthetic  starch  or  sugar,  his 
small  vial  of  aromatic  spices,  his  mite  cf  fatly  matter,  -11 
manufactured  economically  and  plentifully,  independently 
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i   climate,  aud   nil  free  from  the  miorobes  thnt 
Don  originate  epidemics  and  war  on  human  ' 

The   meuu   does    not    sound    attractive   I  ser 

natures,  though  ii  may  be  suitable  to  the  toothless, 
■esthetic  spi i  ts  of  thai   day,  with  the   ininul  ind 

-il    brain;    that    halcyon    time    when   the   President's 
ss  will   be  actually  more    tttractive  to   the  then  over- 
learned  members  of  this  Society  than  the  annuil  dinner, 
ami  :  one  if  i'  isn't.     How  thi 

athletic  female  senior  wranglers  of  that  daj  "ill  look  down 
on  these  poi  v.     Km  what  will  i 

"harp  of  '  hi>us:in.|  strings"  belike  in  those  days?  Will 
there  ""I  will   they  really  c  ne- 

at all  for  tbi  "  irarm  precincts  of  the  cheerful  claj  "  ?— with 
mi  best  apologj  t"  the  author  of  the  Elegy. 

Km  is  iliis  the  way  in  which  we  ar.-  to  continue  our 
manufactures,  when,  having  refused  to  listen  to  the  excellent 
advice  of  Dr.  Mond,  and  make  the  best  use  "t  our  coal 
while  we  hive  it,  we  have  gone  on  with  our  i.-ekless 
ce,  until  we  find  our  industries  banished  to  the 
ield  of  China  i  Has  not  boring  into  the  earth, 
even  at  ordinary  depths,  been  often  found  a  trifle  risky  ? 
How  about  the  petroleum  well  at  Baku,  which  Mew  out 
the    heavy   boring-tools   and    ran  for   tour   months   before  it 

could   be   capped,  and   ejected    100,( ,000  galls,  of  oil, 

value  1,000,000/.   sterling?  or  another  in  which  the  hi 
of   the  column  was  250  ft.  and  thl  lb.   on  the 

inch  ?  Subterranean  tires  are  not  easilj  dealt  with,  and  our 
volcanoes  havi  not  yet  been  controlled.  However,  Vesuvius 
and  Etna  are  convenient  for  experiment ;  whj  ool  beginby 
putting  bridles  on  these  and  drivi  double  harm 

i  oal  will  uo  doubt  be  further  economised,  and  more  power 
rly  obtained  from  it,  but  there  is  still  much  to  he  done, 
especially  in  gasifying  it  lor  fuel :  when  it   is  exhausted  no 
more  can  be  got,and  peat,  if  utilised,  will  not  last  us  lot 
but  petroleum  may  be  continually  produced  if  some  theoi 
of  its  formation  be  correct. 

Klectricity  can  never  be  properly  called  B  prime  mover  as 
'.on;;  as  it  depends  on  coal,  but  perhaps  it  is  not  hopeless  to 
rind  some  chemical  reaction  that  may  enable  it  to  stand  by 
itself. 

Then  there  are  other  forces;  there  is  the  heat  of  the  sun, 
which  would  take  us  to  the  desert  of  Sahara 

The  waterfalls,  which  would  remove  us  to  those  countries 
where  "desperate  rivers  go  about  a-begging  folks  to 
dam  'em." 

The  wind.  Sc  itland  might  have  a  look  in  here,  for 
though  we  never  make  any  use  of  this  force,  we  have 
plenty  to  spare.  Then  we  have  the  force  of  the  rivers,  the 
tides  and  the  waves  ;  the  power  of  these  may  be  seen  at 
Wick,  where  they  have  tried  their  strength  against  our 
engineering  Canutes  and  I  eaten  them. 

This  reminds  me  that  ncne  of  my  predecessors  have 
touched  the  boundless  ocean  ;  all  that  is  left  to  me.  I 
cannot  grumble  at  any  want  of  material,  for  even  the  land 
it  covers  is  almost  the  only  and  by  far  the  largest  terra 
incognita  to  us;  in  fact,  they  have  left  me  all  the  water,  and 
three-fourths  of  the  land  as  well.  Unfortunately  it  is 
difficult  of  access,  and  that  is  a  great  difficulty.  '  hir  pro- 
fessional brethren  may  easily  find  iron  in  the  sun's 
atmosphere,  but  if  we  are  called  upon  to  work  it,  we  have 
to  get  there.  No  doubt  it  would  be  an  advantage  to  have 
it  in  a  state  of  vapour,  but  the  difficulty  of  keepii 
cool  head  would  be  insurmountable  to  the  average  chemist ; 
of  course  I  except  l'rofessor  Dewar,  who  deals  sj>,  cially  in 
frigidity,  and  is  equal  to  anything  in  the  way  of  force.  A 
German  chemist  has  proved  to  his  own  satisfaction  that 
the  moon  is  composed  of  iodine  ;  it  is  difficult  to  disprove 
it.  but  if  he  had  to  work  it  we  should  soon  know.  As 
O.  VV.  Holmes  says.  "  If  a  man  asserted  that  the  moon  is  a 
green  cheese  coagulated  from  the  milky  way,  1  would  be 
puzzled,  but  if  he  offered  to  sell  me  a  ton  oi  this  same 
cheese,  1  could  sample  it  before  I  purchased." 
That  is  where  the  theorists  have  the  puil  over  us. 
For  the  industrial  chemist  is  paid  only  by  results,  often 
in  inverse  proportion  to  his  ability  ;  <-a/..  it  may  pay  him 
better  to  boil  down  salt  or  old  horses  than  to  make  alkaloids, 
though  it  may  not  demand  so  much  chemical  skill. 


II  I    thou;h   ii. 

i-  no  fear  ol  the  internal  I  ■  pi  sventa 

the  eujo)  in-  nt   ■  ■  irbiug  in- 

formation 
menl  leave  it  un 

I  wi  is  such  a 

grand  thor  dilute  :  bul  the 

Chen  ,!,.. 

ipenl  soman]   evenings  upon  them,  that   u    wi 

unfair   to    deprive   them   of   almost    the    only  one  they  I 

dly  as  it    is  a  pretty    large  order, 

and  maj  kei  p  them  goi  itury. 

The  subject  would  tlarly  appropriate  here— the 

oi    Di     dutraj   and  Mr.  Ir\  - 
who  are  still   working    at  the 

scientific  re  -■■  I ■  kind 

will    have    an    opportunity    of    visiting    the    only 
laboratory  of  the  North,  where  the  results  of  the  "Chal- 
lenger"  expedition   ar  and   many  new 
of  their  own  add.  I  to                       ition. 
I  can  i-iih   refer  in  passing  to  some. 

They   find    that    sea-water    is    alkaline  from    di  - 
calcium  cm 

mile  luo   fathoms  deep;  that  thi  im  over  51 

square  miles  contains  71",  -11  percent,  of  this  salt;  that 
whereas  river-water  has   10  times  the  p  I  "t   calcium 

carbonate    to    sulphate,    in    sea-water   the   proportions  are 
■  1  v  reversed.     They   ha  g   them  in 

artificial  sea-water,  thai  thecrusta  ract  the  calcium 

carbot  rm  their  carapace  from  calcium  in  the  form 

of  sulphate,  ill  phosphate;   that   ,;  ite  is 

derived  from  the  sulphate  by  reduction  into  sulphide.  They 
find  that  manganese  nodnles  arc  constant!]  forming  in  the 
Firth  of  Clyde  and  other  places.  These  gentlemen  have 
not  yet  started  a  marine  chemical  industry,  but  it  is  not 
for  want  of  material:  and  many  other  of  their  researches 
are  most  interesting  to  marine  chemistry.  No  analysis  can 
give  ns  any  idea  of  what  Hie  ocean  really  contains.  If 
we  admit  that  ail  the  elements  are  partially  soluble  in  a 
large  proportion  of  water,  what  metal  may  not  the  ocean  or 
its  deposits  contain,  either  diss  lived  from  its  vast  bed  or 
washed  down  by  the  great  i  -      .  r  has  been  found  in 

the  proportion  of  1  centigramme  letre, and  it  has 

been  estimated  that  200,0  >0  tons  of  it  are  there  ready  tor 
some  enterprising  metallurgist  who  is  fond  of  the  small 
rupee  tc   extract  it.     Tin-  1   ha-  nol 

satisfactorily  proved;  it  was  expected  it  might  accumulate 
in  the  copper  sbi  hips,  and  Messrs    Muntz  obi 

me  with  specimens  ..fold  sheathing,  both  copper  and  Muntz 
metal.  Mr.  Inghs.  who  kindly  examined  these  for  me.  found 
both  gold  aud  silver,  but  not  in  larger  proportion  than 
usual. 

The  results  were,  per  ton — 


Copper  Sheathing. 

Muntz  Metal. 

1  dwt. 
5  oz.  3  dvvt.  12  LT-. 

Besides  the  rich  food-harvest   of  the  sea,  which   - 
nothing  but  the  taking.it  is  our  onlj  t   whalebone, 

■ti.  and  fish  and  blubber  oils,  and  even  the  whales 
have  been  utilistd  in  making  extract  of  meat  of  r> 
flavour.  It  was  at  one  time  almost  our  only  source  of 
potassium,  sodium,  and  magnesium  salts,  and  of  chlorine, 
bromine,  and  iodine.  Dittmar  has  shown  that  the  relation 
of  bromine   and   chlorine  "it.  0-34    to   100.     The 

chlorine  amounts  to  1*9  p  the  bromine  to  0-646  per 

cent.     Bromine  is  •    -  d,  but  iodine  is  very  d 

of  detection,   as    the    pi  only    1    in   2'.) 1 .000,000 

according  to  my  results.  By  thi  evaporation  of  3,399  lb., 
or  over  a  ton  and  a  half,  of  Atlantic  water,  and  crystallising 
out  the  salt.  I  obtained  I23'5  oz.  of  a  dark  viscid  liquid, 
of  1.352  sp.  gr.  From  this  liquid,  with  moch  difficulty,  the 
-:  ii  shown  was  extract  i  audience  has 

seen  it  from  this  source  before.     The  salt    beds  of  Cheshire 
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iodine    oor    bromine,    but    the   water   of 
d  Lincolnshire,  is  rich   in  both,  containing 
■li'-T  parts  per  million  of  bromine,  and  5-2]  of  iodine. 

Cut  we  tun  only  "  play  on  the  seashore  while  the  vast 
■i  of  truth  lies  undiscovered  before  us."  I  can  only 
speak  of  the  fringe  of  the  subject,  and  the  fringe  of  the 
ocean  is  seaweed,  and  a  lovely  fringe  it  is  in  some  places. 
Most  of  the  marine  products,  fish,  shellfish,  and  sponges, 
contain  traces  of  iodine,  the  latter  are  rich  also  in  bromine. 
( >ur  principal  seaweeds  are  the  fuci  and  the  laminaria. 
In  the  Falkland  Islands  some  seaweeds  attain  a  gigantic 
size  and  length — one,  the  Macrocystis  Fyrifera,  extends  to 
1,500  feet.  In  the  Gulf  Stream,  or  rather  surrounded  by 
it  in  mid-Atlantic,  a  remarkable  fucus  grows — sargassum 
baeciferum,  forming  what  is  known  as  the  Sargasso  Sea. 

Some  of  the  alga'  are  largely  used  for  food  in  China 
and  Japan,  but  little  in  this  country.  We  neglect  what,  no 
doubt,  is  a  wholesome  diet ;  and,  unlike  the  fungi,  there  are 
no  poisonous  species. 

The  only  well-known  products  are  from  the  gelatinous 
species,  some  of  which  yield  a  gelatin  of  great  setting 
power;  these  are  the  Gelideum  corneum,  from  which  the 
Japanese  isinglass  is  made  ;  the  Euchernia  spinosa,  an 
Australian  species  ;  and  the  choudrus  crispus  or  carragheen, 
a  \  aluable  food, not  so  much  used  as  it  should  be.  Japanese 
isinglass  was  introduced  30  years  ago,  but  the  jelly  is  of  ] 
too  high  a  melting-point  to  melt  in  the  mouth. 

These  gelatinous  species  contain  no  iodine  nor  algin, 
neither  does  the  sea-grass,  enteromorpha  compressa,  though 
when  dry  it  has  a  very  strong  odour  of  the  sea. 

Potash  salts  are  the  only  commercial  salts  extracted  from 
seaweed,  but  it  always  contains  also  those  of  magnesium. 
Professor  Henderson  has  recently  discovered  traces  of 
rubidium  in  these  salts. 

The  fuci,  which  are  not  utilised  now,  at  the  beginning  of 
the  century  were  burned  to  supply  the  sodium  carbonate 
which  was  used  in  the  soap  and  glass  works  of  Glasgow 
and  Dumbarton  up  to  1845.  I  cannot  ascertain  what  it 
cost  from  this  source  ;  it  could  not  have  been  less  than  100/. 
per  ton,  but  they  did  not  use  so  much  soap  and  glass  then. 
There  was  a  large  chemical  work  in  the  island  of  llarra, 
where  it  was  said  80,000/.  were  expended  and  lost  in  making 
soap  from  kelp. 

However,  no  more  valuable  book  of  reference  could  be 
compiled  for  applied  chemistry  than  a  dictionary  of  failures, 
if  we  could  only  get  someone  sufficiently  qualified  and 
courageous  to  undertake  it.  We  are  all  grateful  to  the 
pioneer  who  shows  us  the  way  to  the  gold  mine,  and  we 
ought  to  be  equally  grateful  to  the  watchman  who  warns  us 
away  from  the  hog,  the  precipice,  and  the  thief,  which  are 
much  more  common.  Such  a  book  would  be  a  very  large 
one,  and  many  of  our  most  successful  men  could  write  good 
chapters  in  it.  Indeed,  it  has  been  said  with  truth  "  that 
the  failures  of  some  are  eternities  beyond  the  successes 
of  others,"  and  we  all  know  that  a  retreat  is  always  a 
difficult  strategic  movement. 

There  are  always  difficulties  in  the  way  :  you  may  have 
difficulty  of  access  to,  or  scarcity  of,  raw  material :  you  may 
produce  more  than  you  can  sell ;  or  you  may  produce 
something  rew,  for  which  there  is  no  market. 

You  need  not  go  outside  Scotland  if  you  wish  to  he  in- 
accessible ;  it  would  take  you  longer  to  go  to  St.  Kilda  and 
back  in  the  winter  than  to  the  centre  of  Africa,  and  there 
is  no  post  and  no  telegraph,  though  it  would  make  an 
excellent  and  much-wanted  meteorological  station.  My 
own  personal  experiences  in  another  inaccessible  island  in 
the  Hebrides  over  :W  years  ago  would  be  interesting  and 
amusing  now,  had  I  time  to  relate  them;  there  was  do 
chemical  engineering  in  those  days, and  the  modes  of  truwl- 
ling  very  primitive,  and  the  erection  of  works  extremely 
difficult.  Many  a  chemist,  after  perfecting  all  his  arrange- 
ments for  production,  must  have  wished  that  his  product 
was  like  Hodge's  razors,  "  made  to  sell." 

The  commercial  applications  of  iodine  outside  of  medicine 
arc  of  little  importance,  but  I  will  refer  to  some.  In 
medicine  I  only  refer  to  iodoform,  so  much  used  for  appli- 
cation to  wounds,  because  this  remarkable  substance,  with 
it-'  peculiar  and  persistent  odour,  contains  9fi-8  per  cent,  of 
iodine,  which  cannot  he  applied  to  the  skin  without  inflamma- 


and  which  is  so  entirely  different  ip  appearance  and 
properties.  Many  attempts  have  been  made  to  find  an 
efficient  substitute  for  this  body  without  the  odour,  but 
!k  ne  with  similar  properties  and  with  anything  like  the 
same  proportion  of  iodine,  and  the  goal  is  still  open.  The 
iodine  colours  exhibited  are  mostly  sodium  salts  of  iodo-  or 
iodo-bromo-fluoreseeins. 

It  is  used  in  the  precipitation  of  gold  and  silver  from 
weak  copper  ores  treated  in  the  wet  way,  and  I  am  indebted 
to  Mr.  lnglis  for  some  pretty  specimens  illustrating  it. 

Iodide  of  antimony  and  other  iodides  have  been  patented 
by  Mr.  Fawsitt,  for  the  vulcanisation  of  india-rubber, 
especially  tor  very  elastic  goods,  such  as  wading  hoots.  The 
reaction  has  not  been  yet  explained,  but  the  advantages 
are,  that  the  process  is  much  shortened,  and  the  temperature 
required  is  so  low  that  delicate  fabrics  are  uninjured.  This 
is  shown  in  one  of  these  fabrics,  and  in  a  pair  of  fishing 
boots  which  have  been  exposed  to  the  heat  and  light  of  the 
Chicago  Exhibition,  and  are  as  good  as  ever. 

One  of  the  little-kncwn  compounds  of  iodine  is  the  iodo- 
mercurate  of  copper,  HgCu2I4.  It  is  not  mentioned  in 
ordinary  text-books,  though  first  described  by  MM.  Willm 
and  Caventou  in  187:2.  It  was  patented  by  H.  Crookes 
some  years  ago  as  a  means  of  testing  rise  of  temperature, 
but  has  not  been  used.  It  is  simply  prepared  by  adding 
solution  of  cupric  sulphate  to  a  boiling  solution  of  Meyer's 
reagent ;  part  of  the  iodine  is  liberated,  and  a  black  precipitate 
thrown  down,  which  becomes  bright  scarlet  on  cooling. 

At  temperatures  of  about  loo3  F.  this  becomes  black, 

and  regains  its  colour  on  cooling.     If  painted  on  a  bearing, 

it  at  once  shows  any  heating  long  before  it  can  do  mischief. 

In  marine  engines,  where  there  are  so  many  bearings,  and 

some  difficult  of  access,  this  should  he  useful. 

Many  mills  also  have  been  burnt  down  from  this  cause, 
and  many  patents  taken  out  to  indicate  heating,  but  none 
so  simple.  The  temperature  of  change  can  be  altered  by 
varying  the  ingredients.  The  colour  is  very  like  that  of 
post-office  red,  which  can  he  painted  on  in  alternate  slips. 
I  have  a  tin  case  so  painted,  and  when  filled  with  boiling 
water  the  effect  is  at  once  seen. 

I  will  now  describe  a  new  product,  for  which  no  commercial 
application  has  been  found. 

Hitherto  the  ash  of  seaweed  only  has  been  used,  as  if  we 
employed  oak  and  mahogany  for  fuel  instead  of  making  it 
iuto  furniture.  Nothing  has  yet  been  done  in  utilising  the 
seaweed  itself,  although  large  quantities  of  the  fuci  might 
be  obtained.  Some  products  have  been  prepared,  such  as 
mannile  and  acetic  acid,  of  which  specimens  arc  shown. 
Mannite  is  often  seen  on  the  frond  of  the  lainiuaria  as  an 
efflorescence,  and  is  probably  the  result  of  fermentation. 
Acetic  acid  was  obtained  by  Stenhouse,  by  allowing  the 
fucus  to  ferment  in  the  presence  of  lime. 

The  larger  alga;  are  composed  of  a  cellular  fabric  which 
amounts  in  the  air-dry  weed  to  about  10  per  .cent.,  and  to 
which  the  name  of  algulose  has  been  given.  It  hardens  into 
a  tough  mass,  easily  turned,  and  quite  permanent.  The 
other  important  constituent,  besides  the  salts,  is  about  20  per 
cent,  of  an  insoluble  albuminous  substance  to  which  the 
name  of  algin  has  been  given  ;  the  remainder  consists  of 
mucilage,  dextrin,  and  water. 

I  shall  only  allude  to  some  of  the  prominent  properties  of 
this  substance.  Algin  or  alginic  acid  is  a  nitrogenous 
organic  acid,  soluble  in  all  alkalis,  replacing  carbonic 
acid  from  the  alkaline  carbonates,  even  in  the  cold,  and 
forming  definite  gelatinous  salts,  all  of  which  have  been 
described.  It  is  very  insoluble,  especially  in  acidulated 
water.  It  resembles  albumin,  but  is  not  coagulated  by  heat. 
It  differs  from  gelatin  in  giving  no  precipitate  with  gallo- 
tannic  acid  ;  from  gelose,  by  not  gelatinising  on  cooling ;  from 
starch,  by  giving  no  colour  with  iodine  ;  from  dextrin,  from 
gum  arable,  and  pectin,  by  insolubility  in  dilute  alcohol  and 
dilute  mineral  acids,  and  by  containing  nitrogen. 

The  alginates  of  sodium,  potassium,  lithium,  and  magne- 
sium are  all  soluble,  forming  very  viscous  solutions,  having 
about  14  times  the  viscosity  of  starch.  A  2  per  cent,  solution 
is  at  once  coagulated  and  rendered  semi-solid  by  a  dilute 
mineral  acid,  and  a  5  per  cent,  solution  will  scarcely  pour. 
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The  solution  is  oo  ted  by   alcohol  and  rioetone,  bul 

nut  by  ether  or  glycerin,  and  by  all  the  mineral  aoids  except 
boric  and  arscnious  acids. 

Citric  lactic,  oxalic,  and   piorio  i » e i >  1  --  all  ooagulate  it,  bnt 
c,  butyric,  tannic,  carbolic,  gallic,  bemoic,  pyTogallic, 
ami  sucsinic  do  not  ntlecl  it. 

1 1  is  precipitated  at  once  by  lime  and  baryta  water,  in- 
soluble alginates  being  formed.  Magnesia,  howover,  when 
added  to  alginic  acid,  combines  with  it.  and  these  two  very 
insoluble  substances  dissolve  together  in  the  water,  forming 
■  soluble  (alt. 

Ij  all  the  metals  are  precipitated  but  not  mercuric 
chloride— another  singular  distinction  from  albumin;  mer- 
ourous  salts  give  a  white  precipitate. 

It  is  not  precipitated  by  chlorine,  bromine,  nor  iodine, 
nor  by  potassium  silicate,  chromate,  and  ferrocyanide. 

The  metals  are   very  compli  pitated  from  their 

N.iit>.  I'm  ming  gelatinous  masses,  -  >me  of  which  arc  soluble  in 
ammonia  ;  these  arc  aluminium,  iron,  copper,  nickel,  cobalt, 
zinc  cadmium,  chromium,  manganese,  tin  (stannous), 
uranium,  ami  platinum 

These  all,  oa  evaporation,  form  films  insoluble  in  water. 

Copper-ammonia  alginate  contains  17  per  cent,  of  copper, 
as  compared  with  cupr-ammonium,  which  only  contains 
about  -  per  cent,  in  solution. 

The  aluminium  alginate  is  also  soluble  in  caustic  soda, 
ami  the  solution,  which  is  quite  neutral,  on  evaporation  dries 
to  a  tilm  qnite  soluble  in  water. 

Stannic,  arsenic,  and  antimony  alginates  arc  also  soluble 
in  ammonia,  and  on  evaporation  yield  film-  soluble  in 
water. 

Strontium  alginate  is  also  soluble  in  ammonia,  which  on 
evaporation  becomes  insoluble  in  water. 

The  alginates  ol  barium,  calcium,  lead,  and  bismuth  are 
all  insoluble  in  ammonia. 

Silver  is  only  precipitated  in  strong  solution,  and  then 
incompletely  ;  it  is  soluble  in  ammonia,  but  on  evaporation 
it  dries  to  a  red  film  with  a  brilliant  silver  mirror  surface. 

Ordinary  sodium  alginate  or  Boluble  olgin  dissoli 
fectly  in  cold  water,  but   the  solution  requires  time;  it  lias 
the   advantage   over  gelatin   of  keeping    indefinitely.     It 
behaves  exactly  as  gelatin  does  with  potassinm  bichromate, 
the  film  becoming  insoluble  on  exposure  to  light. 

Alginic  acid  in  an  insoluble  film  form  is  easily  coloured, 
and  it  dialyses  well.  It  combines  with  the  vegetable 
alkaloids  or  quinine,  and  also  with  aniline  and  chinoline  and 
toluidine,  forming  soluble  films. 

Ammonium  or  sodium  alginate,  if  mixed  with  one-third  of 
shellac  dissolved  in  ammonia,  forms  a  tough  film,  which,  by 
passing  it  through  a  weak  acid  bath,  becomes  a  tough 
insoluble  sheet.  Many  resins  and  oils  can  be  combined 
with  algiti  in  this  way.  From  the  insolubility  in  acids, 
phosphoric  acid  can  be  easily  separated  from  insoluble 
phosphates  of  calcium,  iron,  and  aluminium  by  dissolving 
them  in  hydrochloric  acid  and  precipitating  with  sodium 
alginate,  the  phosphoric  acid  combining  with  the  sodium. 

A  variety  of  insoluble  compounds  may  also  be  obtained 
by  precipitating  an  insoluble  alginate  with  an  insoluble 
phosphate,  borate,  or  silicate.  Some  of  these  compounds 
resemble  boue.  calcium  alginate  particularly. 

Many  colours  are  at  ODce  precipitated  by  sodium  alginate, 
the  alginic  acid  forming  a  mordant. 

In  fact  one  of  the  disadvantages  of  this  peculiar  substance 
is  the  ease  with  which  it   is  precipitated,  and  another 
great     viscosity,    which    prevents    workable    concentrated 
solutions. 

In  bringing  this  remarkable  substance  before  you,  I  have 
only  lightly  drawn  the  main  threads  together  of  a  subject  in 
which  a  large  amount  of  work  has  been  done,  in  a  small  and 
unremunerative  corner  of  chemical  industry  ;  but  it  is  bitter 
to  have  worked  and  lost  than  never  to  have  worked  at  all ; 
if  only  as  a  humble  pioneer  "  axing  the  way  "  to  make  it 
easier  for  the  army  of  progress  to  follow. 

One  of  the  great  advantages  of  these  meetings  is  that 
they  bring  together  for  a  few  days  members  who  work  in  so 
many  different  fields  that  their  suggestions  to  each  other 
are  most  valuable,  and  more  particularly  because  they  are 
not  workiug  in  the  same  groove — the  groove  which  we  all 
drop  into,  more   or   less    and   sooner  or  later,  in  spite   of 


a  «■  can  alway ■  claim   their  bj m] 
to   all  who   try  to  add   something   to   the 
'i  stock  of  knowledge,  however  small  it  maybe.   That 
unt  which  goes  so  fartowards   preventing  a  faint 
workei  from  coming  to  think  that   his  misdirected  cnei 
lm  e  I"  en  Bpenl  in 

"  Letting  down  buckets  into  empty  wells, 

ag  old  with  drawing  nothing  up," 

and  ratbei  .  hint  to  be 

11  achieving,  >till  pursuing. 
to  "  I. earn  to  labour  and  to  wait." 

1  leave  this  chair  to  my  able  successor,  in  l  surance 

that  "  Men  max  come,  and  men  may  go,"  but  the  Society  of 

Chemical   Industry    will    Sourish  in   perpetual   youth,  and 
h  will  more   and  more  cover  the  ground  of 
the  chemical  mat  >  ry. 

Professor  T.  B.  Thorpe, F.R.S.,  Pi  ml  that 

the  pleasant  duty  bad   been   placed  upon  hn  nag 

to  their  President  their  appreciation  of  the  instructive  and 
interesting  address  which  he  had  just  given  them.  Those 
who  knew  the  President  were  thoroughly  prepared  that  the 
address  should  be  instructive  and  interesting,  but  he  «.i» 
quite  sure  that,  whatever  their  expectations   might   have 

been,  tli  en    realised   to   the    full.      Hi    could   only 

say.  as  a  measure  of  his  appreciati that   the  address  was 

characteristic  of  Mr.  Stanford,  and  that  it  was  worthy  of 
him.      He  had    ranged   over  a  -.some 

of  which  were  very  tempting,  and  upon  which,  he  dared 
say,  some  of  them  might  like  to  dilate  at  BOme  length. 
Time,  however,  pressed,  and  therefore,  beyond  tnakii 
or  two  very  slight  observations,  be  would  not  inflict  himself 
further  upon  them.  Some  allusion  bad  been  made  a^  to 
the  necessity  for  the  preparation  of  an  index  of  the 
publications,  in  their  various  forms,  of  the  Society.  It 
was  perhaps  a  very  small  matter  in  one  sense,  but  not  in 
another.  It  was  a  most  important  one,  but  he  must 
confess  it  had  struck  him  rather  forcibly  that  a  Society 
such  as  theirs — which  was  very  largely  in  the  hands  of 
business  men,  of  practical  men,  to  whom  time  was  perhaps 
a  more  primary  object  than  it  was  to  the  -indent — should 
have  delayed  so  long  in  a  systematic  ordering,  so  to  say, 
of  the  subject-matter  of  their  publications.  He  wished  to 
give,  on  the  basis  of  his  own  experience,  a  slight  word  of 
warning.  They  in  the  Chemical  Society  bad  within 
times  set  themselves  to  the  accomplishment  of  a  similar 
task,  and  he  assured  them  that  it  was  a  task  which  did  not 
become  easier  by  being  the  longer  delayed.  He  would 
therefore  earnestly  press  upon  them,  liefore  it  was  too  late, 
to  take  that  matter  in  baud,  and  by  the  rapid  and  systematic 
publication,  at  periodically  short  intervals  of  time,  bring, 
in  a  digested  form,  the  valuable  information  of  the  Ji 
within  the  ken  of  all  their  members.  Mr.  Stanford  had 
practically  ranged  over  every  department  which  chemical 
industry  touched.  He  bad  made  some  allusion  to  the 
cosmopolitan  character  of  their  work,  ami  he  had  dealt, 
with  all  proper  emphasis,  on  the  fact  that  they  were  now 
bringing  within  their  fold  not  only  Knglisb-speaking 
chemists,  but  chemists  from  all  parts  of  Europe;  in 
wherever  chemistry  was  taught,  or  wherever  it  had  a 
i  application,  from  China  to  Peru,  from  Japan  to 
America.  He  had  also  dwelt  upon  the  I  \;r.n.rdiuary 
example  which  was  afforded  them  by  a  very 
canton,  in  the  extraordinary  thing  they  saw  at  Zurich,  and 
he  had  made  use  of  a  phrase  which,  he  ventured  I 
would   becomi  that    they  "  ought    to  thrust  their 

national  heads  into  their  national  pockets,  for  they  were 
big  enough,  if  they  were  not  prepared  to  put  their  hands 
Some  of  them  bad  ventured  to  think  that  that 
national  pocket  might  undergo  a  process  ol  shrinkage;  but 
if  they  thought  that  the  national  genius  of  this  country  was 
the  better  for  the  publications  of  that  Society,  which  was 
rapidly  coming  to  the  forefront  as  a  kind  of  focus  of 
information,  they  might  take  credit  that  they  were  doing 
for  chemistry,  and  particularly  for  applied  chemistry,  much 
the  same  work.  They  ought,  he  considered,  to  stand  in 
the   -a me    relation  to  the  instruction  and   the  practice  of 
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chemistry,  as   they  did   in   the   diffusion  and  inculcation  of 

jdge  through  the  instrumentality  of  their  Journal. 

There  was   just  one  aspect   of   the   extremely  interesting 

exhibit  which  had  been  shown  there,  and  which  was  so 
entirely  bound  up  with  Mr.  Stanford  that  he  should  like 
to  make  one  reference  to  it.  Mr.  Stanford  had  identified 
himself  with  the  investigation  and  practical  application  of 
that  most  interesting  substance  alginic  acid,  and  he  had 
said  something  about  the  useful  purpose  which  a  Society 
like  that  serve:!,  in  bringing  together  ideas  from  every 
department  of  chemical  work.  Now,  it  had  struck  him 
very  forcibly,  during  the  account  which  Mr.  Stanford  gave 
of  the  purposes  of  that  remarkable  hody,  that  it  would  have 
a  very  considerable  future  before  it  in  a  certain  department 
of  scientific  chemistry.  He  had  alluded  to  the  part  which 
the  Chemical  Society  had  played  in  a  theoretical  journal 
on  the  subject  of  solutions.  He  himself  had  furnished  an 
admirable  illustration  of  how-  those  substances  might  sub- 
serve their  interests  in  the  further  development  of  that 
particular  subject. 

Mr.  Horace  T.  Brown.  F.K.S..  seconded  the  motion, 
which  was  agreed  to  unanimously,  and  the  President 
returned  thanks. 

APPOINTMENT    OF    Al/DITORS. 

Dr.  J.  Clark  proposed,  Dr.  J.  B.  Readman  seconded, 
that  Theobald  Bros,  and  Miall  be  appointed  auditors  at  a 
fee  of  ten  guineas.     This  was  agreed  to. 

Professor  Crvm  Eeowx,  Edinburgh,  proposed  the 
election  of  Mr.  E.  Rider  Cook  as  the  Society's  representative 
on  the  Board  of  the  Imperial  Institute.  He  might,  perhaps, 
be  allowed  to  say  a  word  upon  another  matter,  and  that 
was,  the  University  authorities  would  be  very  happy  to  see 
any  fellows  or  members  of  the  Society  at  the  chemical  labora- 
tories in  the  New  University  Buildings.  Those  of  them  who 
were  interested  in  laboratories  would,  he  dared  say,  see 
something  of  interest  to  them  there. 

Mr.  K.  Irvine,  Edinburgh,  seconded,  and  the  motion  mas 
agreed  to. 

Next  Year's  Place  of  Meeting. 

Professor  Smithells.  of  the  Yorkshire  College,  invited  the 
Society  to  visit  Yorkshire  in  1895.  It  was  his  very  pleasing 
dutv,  he  said,  and  his  last  act  as  Chairman  of  the  Yorkshire 
Section,  to  ask  the  Society  to  honour  them  by  visiting 
Yorkshire  next  year,  and  by  holding  their  meeting,  in  all 
probability,  in  Leeds.  In  endeavouring  to  get  them  to 
accept  that  invitation,  fortunately  he  had  not  to  try  to 
persuade  them  to  leave  Edinburgh,  because  they  were 
bound  to  leave  Edinburgh.  He  need  not  enlarge  upon  the 
claims  they  had  in  Yorkshire.  They  were  the  youngest 
Section  of  the  Society,  and  on  that  account  they  were 
pleased  to  receive  the  solicitude  of  their  parent ;  and  they 
were  extremely  central  so  far  as  railway  communication 
was  concerned.  In  Leeds  they  had  a  great  variety  of 
chemical  industries,  and  they  had,  in  Leeds,  on  the  whole, 
from  an  industrial  point  of  view,  a  greater  variety  of 
industrial  manufactures  than  they  would  find  in  almost  any 
other  town  in  England,  and  perhaps  in  Scotland.  Apart 
from  that,  they  hail  educational  institutions  of  all  kinds, 
ministering  verv  specially  to  chemical  industry,  and  he  was 
sure  that  on  behalf  of  all,  and  particularly  of  the  Yorkshire 
College,  with  which  he  was  connected,  they  would  offer  them 
a  hearty  welcome.  Another  claim  they  might  put  forward 
was  that  Leeds,  although  not  in  itself  of  great  attraction, 
was  situated  in  a  very  beautiful  neighbourhood.  If  they 
decided  to  accept  that  invitation,  it  would  be  a  source  of 
great  pleasure  to  them  in  that  district  to  have  the  Society 
under  the  presidency  of  one  who  had  been  so  closely 
associated  with  Leed's  in  the  past,  and  whose  name  was 
very  highly  honoured  in  that  neighbourhood. 

Mr.  T.  Fairlev,  Leeds,  said  he  had  very  great  pleasure- 
in  seconding  the  invitation.  They  were  a  comparatively 
young  and  inexperienced  Section,  but  what  they  wanted  in 
knowledge  and  experience  they  would  tr\  to  make  up  in 
zeal  and  endeavour  to  make  the  meeting  a  successful  one. 
They  had  no  very  great  succession  of   chemical  industries 


in  Yorkshire,  such  as  they  had  in  some  places  upon  the 
Tyne,  the  Clyde,  the  Mersey,  or  the  Thames,  but  their  river 
hud  a  yield  in  colour  and  smell  as  large  as  any  river  in  the 
United  Kingdom. 

The  invitation  wa~  accepted. 

On  the  motion  of  Mr.  Irvine  a  vote  of  thanks  was 
accorded  to  Mr.  Stanford  for  his  services  in  the  chair  and 
a-  President,  and  the  proceedings  terminated. 


Yisits  to  Works  and  Places  of  Local  Interest. 

After  the  morning's  business  was  concluded,  the  first 
excursion  was  made  by  coach  to  Roslin  and  Kosslyn 
Chapel. 

1.    ROSLIN    AND    BOSSLYN     GlKN     \NI>    ClIAPEL. 

Excursion  A. — Leader:  Hobt.  Irvine,  E$q. 

A  large  party  set  out  by  coach  to  inspect  these  attractive 

points  of  interest.     Koslin  is    delightfully   situated   about 

seven   miles  from  Edinburgh,  and  forms  a  centre  of  classic 

interest  immortalised  by  Sir  Walter  Scott,  and  perpetuated 

'   by  the  poet  Drummond  of  Hawthornden.     Kosslyn  Glen  is 

|   the  most  romantic  and  picturesque   spot  anywhere  in  the 

Edinburgh  neighbourhood.     The  Castle  was  the  seat  of  the 

SM  lairs,  Earls  of  Orkney.     It  stands  on  a  rock  overhanging 

the   Esk      Three   victories    were  achieved   in   one  day  in 

1303  in  its  vicinity  by  the  Scottish  forces  over  the  English. 

Kosslyn  Chapel  is  a  brilliant  example  of  Gothic  architecture. 

It  was  founded  in   1446,  and    consists   cf   a  chancel   and 

transept,  and  is  divided  into  centre-  and  side-aisles  by  rows 

!   of  exquisitely  sculptured  pillars   supporting  Saxon  Gothic 

arches. 


2.  The  Paper  Mills  of  Messrs.  Alex.  Cowan  ami 
Sons,  Ltd.,  .and  James  Brown  and  Co. 

Excursion  B. — Leader  :  Dr.  Stevenson  Macadam. 

At  the  same  time  that  the  party  for  Roslin  started,  a 
somewhat  smaller  one  also  set  off  by  coach,  under  the 
leadership  of  Dr.  Stevenson  Macadam,  for  Penicuik.  Since 
the  important  matter  of  the  prevention  cf  river  pollution 
by  the  two  paper  mills  in  question  is  under  the  immediate 
supervision  and  inspectorate  of  Dr.  Macadam,  it  may  be 
anticipated  that  the  interest  of  the  visitors  would  be  fully 
satisfied  by  the  able  demonstration  given.  In  Messrs. 
Cowan's  Valley  field  Mills  four  paper  machines  are  employed 
for  the  manufacture  of  about  100  tons  per  week  of  the 
higher  qualities  of  writing-  and  printing-papers,  the  materials 
used  being  chiefly  rags  and  esparto  grass,  with  also  a  small 
quantity  of  wood-pulp.  The  treatment  of  the  waste  esparto 
liquors  is  carried  out  by  processes  of  filtration  upon  ash 
filter-beds,  settling  the  sludge,  running  off  cleared  liquors, 
&c,  the  final  effluent  being,  for  such  an  effluent,  surprisingly 
clear,  non-alkaline,  and  only  containing  100  grains  of  solids 
per  gallon  at  the  outside.  Dr.  Macadam  is  justly  proud  of 
the  success  of  his  remedial  process,  and  especially  as  the 
result  has  proved  to  have  repaid  the  labour  and  expense, 

j  and  to  be  yielding  a  small  profit.  The  settled  sludge 
already  referred  to  is  filtered,  pressed  into  blocks,  or  finally 
utilised  for  the  production  of  an  inferior  paper. 

The  visitors  who  enjoyed  the  privilege  of  hearing 
Dr.  Stevenson  Macadam's  demonstration  of  the  working  of 

!  the  remedial  measures  against  river  pollution,  and  of  the 
entire  process  of  paper  manufacture,  both  at  Messrs. 
Cowan's  and  the  Esk  Mills,  will  not  soon  forget  the  lucid 
manner  in  which  the  descriptions  were  given. 

After  the  inspection  of  Messrs.  Cowan's  mills,  the  party 
was  most  kindly  entertained  to  tea  and  refreshments  at 
the  romantically  situated  residence  close   to  the  mills,  by 

,  Mrs.  Cowan,  assisted  by  her  daughters.  It  was  a  typical 
example  of  homely  and  hearty  Scottish  hospitality. 

The  Esk  Mills  of  Messrs.  Jas.  Brown  and  Co.,  Lim.,  are 
situated  in  the  beautiful   valley  of  the  North   Esk,  and  the 

I  raw  material  here  employed  is  also  esparto  grass,  from  every 
two  tons  of  which  about  one  ton  of  paper  is  manufactured. 

i   Processes  are  carried  out  in  connection  with  the  remedial 
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measures  for  recovering  the  alkali  used,  and  whilst  BO 
coin,  nl   the  latli  i  red  :it  Messrs.  Cowan's,  no  less 

than    S3    pel    cent,   is   returned    in    the    Ksk    Mills.     This 
Dr.  Macadam  puts  as  equivalent   to  getting  the  alkali  at 
half-price.     In  the  Esk  Mills  a   multiple  effect   •  ■ 
(Yarynn  si  I  ■  t •  1  %  been  introduced  for  promoting 

efficienc)    ami   ccon  my    in   the  >very.      t  >n    the 

return  journey  Dr.  Macadam,  determined  if  possil 
any  other  record,  promised  the  pa  rticipation  of  the 

visit  i"  Rosslyn  (ilen  and  Cliapel  ifbj  any  means  possible; 
this  promise  was  carried  out   most   successfully,  the  pa 
arriving   in    Edinburgh   <'n   the    return   journey    at 
s  o'clock,  and  comfortably   in  time  for   preparing  for  the 
event  of  the  evening,  l"  mil,  the 

Eta  l  PTIOS    (Mi   ( lotn  ERSAZIONE. 

The  reception  and  conversazione  took  place  in  the 
Museum  of  Science  and  Art  adjoining  the  University,  in 
Chambers  Strict.  Here  the  members  and  friends,  with  their 
ladies,  were  received  and  welcomed  iu  the  magnificent  hail 
by  Bailie  Dunlop,  as  representative  of  the  Lord  Provost  of 
Edinburgh,  the  Magistrates  and  Council.  The  galleries  and 
entire  suite  ,,f  exhibition  rooms  were  thrown  open,  and 
whilst  some  of  the  company  inspected  the  obj<  cts  of  interest, 

,  and  antiquarian,  in  this  tine  musei 

others  listened  to  music  finely  rendered  by  two  military 
bands,  notably  thai  of  the  celebrated  "  Black  Watch.'' 
Refreshments  were  served  during  the  evening  in  the  most 
bountiful  fashion  by  an  arrangement  i  i  which  the  usual 
difficulty  of  overcrowding  and  congestion,  was  well  overcome. 
The  function  altogether  was  perhaps  the  most  brilliant  one 
the  Society  has  yet  witnessed  at  its  Annual  General 
Meetings. 


SECOND  DAY.— Thubsday,  Jew  19tu. 

A  new  feature  was  introduced  at  the  Edinburgh  meeting, 
in  the  arrangements  for  visiting  the  numerous  works,  &c., 
which  had  generously  consented  to  open  their  doors  to  the 
visitors,  via.,  the  furnishing  of  daily  programmes  giving 
every  necessary  item  of  information,  issued  by  the  chief 
others.  10  whose  untiring  energy  and  sound  judgment  so 
much  of  the  great  success  of  the  meeting  is  to  be  ascribed ; 
we  refer  to  Mr.  Robt.  Irvine,  the  Chairman  of  the  Scottish 
Section,  Mr.  J.  Stanley  Mnir,  the  Hon.  Secretary,  and 
Professor  W.  [vison  Macadam,  the  Hon.  Treasurer. 

1.  Mkssrs.  Thomas  Nelson  inh  Sons,  Parksxde  Works, 
Edinburgh. 

Leader:  David  Harris,  Esq. 

A  party  started  by  coach  to  visit  the  above  factory,  in 
which  the  following  industries  were  represented  and  illus- 
trated : — Bookbinding.  Illustration  and  Colour  Printing. 
Map  Engraving,  and  General  Book  Work. 

i'.  Messrs.  Bertrams,  Limited,  St.  Katherink's 
Works.  Sciennbs. 

The  visiters  here  had  opportunity  to  inspect  the  processes 
of  manufacture  of  general  machinery.  Especially  there 
was  shown  in  operation  a  large  wall-planing  machine, 
working  either  vertically  or  horizontally.  Along  with 
general  paper-making  machinery,  the  members  had  oppor- 
tunity to  inspect  a  paper-making  machine  of  novel 
construction  intended  for  despatch  to  Lucknow,  India 

3.  Messrs.  ■'  oiks  and  Thomas  Usher,  Takk  Brew  i  as 
Edinburgh. 

All  the  operations  connected  with  brewing  were  here 
shown  in  working  order.  Messrs.  James  and  Thomas  Usher 
having  been  so  good  as  to  make  special  arrangements 
wherein'  a  brewing  was  started  and  conducted  during  tin- 
visit  of  the  members. 

This  uotable  and  extensive  business  dates  its  history 
from    the   year    1828,    when    it    was  founded    by    the   firm 


till.-    it   still    bi 
proximit)     to    George     IN      Bridge.     Here    the    brewing 
industry    of  M..-i-     '  iher   wa«    successfully    carried    on 
until  tin-  > .  ir    1862,  when   the  firm  erected  their  pn 

and  convenient    premise!     the  Park   Brewery.    The 

firm  ha-  male   the  to  isl  of  cverj  tching  to 

their  new  establishment,  both   in   position   and  in  working 

uid  tli.'  Park  Brewery  at  the  present  time  ranks 

among  the  most  conveniently  arra  «tij 

id  in   Edinburgh.     The  premi uprise  several 

large  blocks  ol  substantial  buildings,  with  spacious  yards, 
the  whole  i  mnd.    The  buildii 

arc    scv.ral    st..r.  \  s    in    height,    and    are    laid    out    upon    a 
considerel    plan,   the    various  structures  being  admir- 
ably   adapted    to    their  allotted    purposes   as  brew-house, 

floors,    malt  store-,     l.arlov-lnfl-.    and     \eiy 

cellars  under  all.     There  a  Btores  of  large  capa- 

city, anil  the  kiln  equipment  is  eminently  efficient  All 
tin-  arrangements  for  malting  and  for  the  subsequent  con- 
du  ting  of  the  liquor  through  the  vaiious  stages  of  brewing 
are  based  upon  gravitation  principles,  and  ill  this  way  an 
appreciable  saving  is  effected  in  "team  power.  The  pro- 
iv-, .  carried  out  it  tin-  Park  Brewery  are  of  the  i 
usually  associated  with   the  brewing  of  high-class  ale-  and 

porter    in    ac 'dance    with   the   most    approved    modern 

methods;  and  the  mash  tuns  an. I  coppers,  as   well  a-  the 

coolers  and  fermenting  tuns,  arc  all  ot 
the  besl  class  mil   construction.     The  brewery  water  i-  of 
singularly  fine  quality,  an   unlimited   supply  being  obtained 
from    wells   on    the    premises;    and.    as    the    Park    Hrew.rv 
stands  at  the  outskirts    of    the  city,  ami    npo  ind. 

when  its  site  is  compared  with  man]  "i  the  FUrroui  ding 
districts,  the  water  here  used  is  of  assured  purity,  there 
being  no  chance  of  pollution. 

Lead:  i  .    Dr.  ./.  />'.  Jit  a  Im'tii. 

4.  Messrs.  Wm.  McEwan  and  Co.,  Ltd.,  Fountain- 
bredgi  ,  Edinburgh. 

The  brewing  of  Edinburgh  and  Export  Ales  was  shown 
at  this  Brewery. 

5.  The  North  British  Distillery  Co..  Ltd., 
Georgie  Road,  Edinburgh. 

Here  were  exhibited  mattings  with  graiu  conveying 
machinery;  the  milling  and  mashing  departments,  the 
■li-tilliug  apparatus,  and  the  draft  and  pot-ale  drying 
machine. 

Lunch  was  kindly  prepared  for  the  visitors  here. 

6.  The  Bboxbbrn  On.  Company,  Ltd.,  Broxbirx. 

The  visitors  started  by  train  from  Waverley  Station  at 
in  the  morning  for  Drumshoreland  Station,  and  thence 
travelled  by  coach  to  the  t  lil  Works,  where  they  were  most 
cordially  received  by  Messrs.  Kennedy.  Henderson,  and 
Stewart*  who  subsequently  acted  as  guides  and  demon- 
strator-, the  party  being  broken  up  into  three  groups,  each 
of  which  was  led  by  one  of  the  gentlemen  named.  After 
the  inspection  a  bountiful  luncheon  was  provided  for  the 
party,  and  the  President,  Mr.  Stanford,  then  expressed  in 
the  warmest  terms,  on  a  cordial  vote  of  thanks,  the  sense  of 
indebtedness  of  the  large  party  which  had  availed  itself  of 
tin-  opportunity  for  the  great  pleasure  thus  afforded.  I  he 
following  report  will  give  an  idea  what  that  in  :■ 
was,  and  what  the  pleasure  must  have  K-en  :  — 

Broxburn  Mineral  Ou    VYi  bks,   ind  the  Prodi 
from  Shale. 

Th(  S 

The  shale  is  mined  in    much    the  same    manner  as  coal, 
and   conveyed  to  the  breaking-machine  in  r. 
The  waggons  are  tipped  by  hydraulic    machinery    into  the 
large  hoppers  of  the  breaking-machine,  where   the  shale  is 
broken  in*  out   three   inches  -  It  is  then 

conveyed  to  the  retorts  iu  hutches  containing  about  12 
hundredweights. 
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"/'/a'  Retorts. 

The  retorts  (known  a*  "Henderson's  patent  improved 
retort)  arc  vertical,  and  28  ft.  long.  In  the  upper  portion, 
.  1  1  ft.  long,  and  made  ol  iron,  the  oil  is  first  distilled 
off  the  shale  at  a  temperature  of  900  F.  The  speut  shale 
then  passes  downward  into  the  brick  portion  of  the  retort. 
and  is  kept  in  constant  motion  bj  a  roller  at  the  bottom, 
which  delivers  it  into  a  hopper  below  at  any  required  rate. 
This  portion  is  kept  at  a  temperature  of  about  1,300  F. 
This  higher  temperature  largely  increases  the  yield  of 
ammonia  and  permanent  gases  from  the  carbon  of  the 
shale.  The  hot  products  of  distillation  are  drawn  from  the 
top  of  the  retorts  in  the  form  of  oil  and  water  vapours,  and 
permanent  gas,  passed  through  a  long  range  of  cooling 
pipes,  and  the  condensed  liquids,  on  being  separated,  are 
called  crude  oil  and  ammonia  water. 

The  incondensable  or  permanent  gas  is  used  as  fuel. 

The  spent  shale,  being  of  no  further  use.  is  stored  in  a 
large  rubbish  bing. 

The  ammonia  water  is  distilled  with  steam  in  a  special 
column-still,  and  the  ammonia  is  passed  into  sulphuric 
acid,  and  sulphate  of  ammonia  produced. 

The  crude  oil  is  refined  and  fractionated  into  various 
qualities  of  oils,  such  as  lamp  oils,  gas  oils,  lubricating  oils, 
solid  paraffin,  &c,  &c. 

The  Crude  Oil. 

The  crude  oil  is  refined  by  repeated  distillations,  during 
which  it  is  fractionated  into  products  haviug  the  different 
gravities  required,  and  by  treatment  with  oil  of  vitriol  and 
with  caustic  soda.  The  distillations  are  according  to 
Henderson's  patent  continuous  system. 

The  first  distillation  gives — 
Green  naphtha. 
Green  oil. 
Still  coke  (a  valuable  smokeless  fuel). 

The  "  green  naphtha  "  is  treated  with  oil  of  vitriol  and  with 
caustic  soda,  and  after  another  steam  distillation,  is  ready 
for  the  market  as  shale  spirit  or  naphtha. 

The  green  oil  receives  treatments  with  oil  of  vitriol  and 
caustic  soda,  and  is  then  ready  for  the  second  distillation. 

In  the  treatments  the  oil  is  stirred  first  with  oil  of  vitriol 
and  allowed  to  settle,  when  a  black  tar  falls  to  the  bottom, 
and  is  run  off.  The  oil  is  run  by  gravitation  into  another 
vessel,  and  is  mixed  with  solution  of  caustic  soda.  On 
settling,  another  black  tar  separates  out.  The  chemicals 
are  recovered  from  the  tarry  matters,  and  the  residual  tars 
are  used  as  fuel  by  being  injected  with  steam  into  the  still 
furnaces  (in  the  form  of  a  fine  spray)  and  burned.  The 
recovered  sulphuric  acid  is  used  for  making  sulphate  of 
ammonia.  The  oil  of  vitriol  used  in  the  oil  refining  is 
manufactured  by  the  Company. 

In  the  second  distillation  the  green  oil  is  fractionated 
into  light  oils  and  heavy  oils,  the  latter  (heavy)  containing 
•olid  paraffin.  The  light  oils  are  treated  and  distilled 
several  times,  and  are  ready  for  the  market  as  burning  oils. 

The  heavy  oils  are  cooled  below  the  freezing  point  of 
water,  and  the  paraffin  strained  out  by  passing  through 
filter-presses,  the  two  products  from  the  filter-presses  being 
now  termed  blue  oil  and  solid  crude  paraffin. 

The  blue  oil  is  treated  and  distilled,  fractionated  into 
intermediate  oils — used  for  gas  making  and  Other  purposes— 
and  heavy  oils  for  lubricating  machinery. 

The  crude  solid  paraffin  i-  passed  direct  from  the  filter- 
presses  to  the  sweating  chambers  (Henderson's  patent,  for 
purifying  paraffin),  where  it  is  fractionated  and  refined  to 
from  loo  tu  120  F.  melting-point,  and  it  is  then  known 
as  semi-refined  paraffin. 

II  this  paraffin  needs  to  be  further  refined  or  made 
pure  white,  the  sweating  and  fractionating  process  is  re- 
peated, and  the  paraffin  is  then  known  as  refined  paraffin 
wax  of  from  125:  to  130    F.  melting-point. 

After  the  sweating  process,  the  liquid  paraffin  is  mixed 
with  char,  settled,  and  then  filtered  through  paper,  when  it 
is  cooled  into  blocks  of  paraffin  wax,  and  is  ready  for 
making  into  candles,  night  lights,  wax  matches,  or  for  other 
purposes. 


The  total  refined  paraffin  produced  is  about  t.noo  tons 
per  annum,  the  greater  portion  of  which  is  made  into 
candles  at  the  Hroxburn  Works,  and  sent  over  all  parts  of 
the  world. 

The  candle  works  are  extensive,  and  capable  of  making 
from  14  to  16  tona  of  candles  per  day. 

The  soft  paraffin,  melting-point  100  F„  is  called  match 
paraffin,  being  now  used  for  dipping  the  ends  of  the  wood 
matches  instead  of  brimstone,  and  also  for  burning  in 
miners'  lamps,  and  various  other  purpose-.. 

The  average  throughput  of  shale  is  about  1,300  tons  per 
day,  the  Hroxburn  seam  yielding  32  gallons  of  crude  oil 
and  about  46  lb.  sulphate  of  ammonia  per  ton,  while  the 
lower  seams  of  the  Koman  camp  shales  yield  about  20 
gallons  of  crude  oil  and  over  72  lb.  sulphate  of  ammonia 
per  ton. 

i  iver  11  million  gallons  of  crude  oil  arc  refined  annually. 

The  works  and  mines  cover  an  area  of  2,j0  acres,  and 
there  arc  about  1,700  men  and  boys  employed. 

The  following  samples  ar?  to  be  seen  in  the  show-case : — 

Broxbi  i:n  Sn  ale,  from  which  the  following  products 
are  made. 


Crude  oil 

Sulphate  of  ammonia 

Coke  from  crude-oil  stills 

Naphthas 

Burning  or  camp  oils  : 

Petroline 

No.  l  paraffin  oil 

Lighthouse  oil 

Marine  sperm 

Mineral  colza 

Gas  oil 

Lubricating  oil 

„  „       bloomless 

Crude  paraffin 

Semi-refined  paraffin 

„  match  paraffin 

Refined  paraffin  was 

Candles,  various,  white  and  coloured  . . 
Night-lights 


Specific 
Gravity, 


Flash. 


0-725,  0'730, 
irrw 

O'SOO 
0-S06 
0  310 

i  s:iu 

0-840 

0-840  to  0-S50 

0-875 
0-885 
0-S95 
0-890 


110  to  120 
120 
100 
2.30 
250 
200 
300 
320 
340 
350 
340 


7.  Messrs.  John  Ford  and  Co.,  Holvrood  Glass 
Works,   Edinburgh  (Glass  Manufacturers  to  the  Queen). 

Leader  :  John  Ford,  Esq. 

These  works  are  the  oldest  and  most  complete  in  Scot- 
land, having  been  originally  built  at  the  beginning  of  the 
century,  in  succession  to  those  of  a  similar  description, 
parried  on  simultaneously  for  a  time,  at  Portobello ;  owino- 
to  locality  and  the  enterprise  of  the  firm,  a  great  variety  of 
work  has  been  and  is  doDe,  comprising  every  description  of 
flint  glass  for  scientific,  lighting,  domestic,  and  decorative 
purposes. 

The  richest  quality  of  lead  glass  is  generally  made,  and 
has  a  world-wide  reputation  for  quality,  colour,  and  bril- 
liancy :  all  the  chemicals  for  this  and  other  special  glasses 
are  obtained  from  England,  France,  and  Germany. 
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The  furnaces  und  workshoi  derable  area, 

and  have  been  added  to  and  improved  from  time  to  lime. 
Tlir  principal  furnace  is  stoked  bj   :i   Frisbie  feeder,  and 
mmes  from  ms  of  coal  per  week;  splint  coal 

ia  in  favour.    This  fun  •  n   burning  for  ten  ye 

and  can  melt  •■  I  lass  at  a  time,      rhe   pn  misi 

the  operation  ol  i  ill  sand-blasting,  engraving,  etching, 
fto.,  have  been  specially  constructed  for  efficient  produc- 
tion. The  machines  and  showrooms  are  stated  to  contain 
the  largest  and  stock  in  Great  Britain. 

Tin'  in. '-i  magnificenl  iss  has 

just  been  completed  for  H  R  II  the  Duchess  of  York,  the 
representative  pieces  of  which  were  commanded  by  Her 
Majesty  the  Queen  to  be  submitted  at  Balmoral.  The  work 
pied  l2months,and  has  been  carried  ont  bj  thehigheel 
class  of  artists,  either  trained  by  the  firm,  or  having  a  long 
term  of  service  under  ilu'  direction  of  Mr.  John  Humphrey 
Ford,  npon  whom  have  rested  the  whole  details  of  design 
and  manufacture.  The  firm  is  presently  engaged  on  so 
work  for  U.K. II.  the  Princess  Beatrice,  and  II  I.M.  the 
Empress  Frederick  of  Saxony,  who  has  graciously  indicated 
by  her  own  drawing  the  tftie  of  design  which  is  to  be 
followed. 

Many  distinguished  visitors,  including  H.R.H.  the  Prince 
of  Wales,  have  seen  the  works,  which  have  always  been 
earried  on  by  the  Ford  family  :  four  generations  have  taken 
part  at  Holyrood. 

Mr.  John  Humphrey  Fonl.  with  his  brother-in-law  and 
partner,  Mr.  William  Ranken,  assisted  by  the  staff,  were 
prepared  to  show  victors  over  the  works  during  any  of  the 
days  of  the  conference,  without  restriction. 

H.  Mbssus.  Wm.i  mm  Youngkb  ind  Co.,  Limited,  Amu  v 

BRJ  v\  I  Rl  .    I'.  DTBURGE. 

The  visitors  had  the  opportunity  here  presented  of  seeing 
over  one  of  the  oldest  established  breweries  in  the  country. 
Mr.  J.  Younger,  Esq.,  one  of  the  directors,  acted  as  con- 
ductor aud  demonstrator. 

9.  The  Edin'bcbqb  Gas  Works,  Canongatk,  Edinbi  boh. 
For  those  interested  in  the  pas  manufacture  an  opportunity 
was  here  afforded  of  inspecting  an  economic  mode  of  firing 
gas  retorts,  the  Siemens  system  being  employed,  and  a  set  of 
16  retorts  being  worked  by  one  producer. 

10.  Thb  Glass  Works  or  a.  I).  Jexktnson,  of 
Abbethtix. 

An  opportunity  was  here  afforded  of  witnessing  the 
manufacture  of  ornamental  glass,  Venetian  and  Art  glass. 

11.  Visit  to  thb  Forth  Bridge    lhd    Garden  Party, 

on  the  Invitation  of  Messrs.  A.  B.  Fleming  anh  Co. 

At  1.40  p.m.  a  large  party  started  from  the  Waverley 
Station  by  train  for  Granton,  where  a  steamer  was  in 
attendance  to  convey  the  members  and  friends  to  view  the 
Forth  Bridge.  The  weather  being  exceptionally  bright  and 
clear,  fine  views  were  obtained,  and  the  great  brid 
was  seen  under  the  most  favourable  conditions.  Luncheon 
«.is  partaken  of  on  board  the  steamer.  Later  on  in  the 
afternoon  the  steamer  returned  to  Granton,  and  then  to 
Boyston,  where  the  party  disembarked  and  ascended  the 
hill  to  the  residence  of  Mr.  A.  B.  Fleming,  which  is  most 
beautifully  situated,  and  where  all  the  preliminaries  for  an 
enjoyable  Garden  Party  had  been  arranged  by  the  hospitable 
host  and  hostess.  A  Reception  was  given  by  Mr.  and  Mrs. 
Robt.  Irvine.     Subsequently  an  inspection  was  the 

following  branches  of  manufacture  in  the  extensive  factorv 
of  A.  15.  Fleming  and  Co.  :  —  Lamp  Black,  Printing  Inks, 
and  Solidified  Oils.  It  may  he  intereMing  to  record  here 
that  the  patent  solidified  oil  is  the  invention  of  Mr.  Robt. 
Irvine,  the  Chairman  of  the  Scottish  Section,  who  is  also 
the  chemical  adviser  of  the  firm.  This  oil  is  not  sensitive 
to  either  heat  or  eald.  but  under  all  circumstances  maintains 
its  uniform  consistency.  It  is  consequently  unaffected  by 
climatic  influences.  It  is  specially  recommended  for  use 
in  the  shafting  and  journals  of  mills,  there  beiog  no  danger 


of  I,  ,:..,...-  or  saturation  of   wall-  or  » Iwork.     Am 

other  specialities  should   !"■   mentioned    Messrs.   Flem 
blooniless  vegetable  and  mineral    inivii  which  it  il 

st  itcd  then  ■  di  m  oil       v,  opp  >i  tunity  was 

afforded  .,:  ;  the  Marin  I     roline  Park, 

ai'i,  i    wh  I   ',,   l  i  i.1  a 

train  at  G  ] 

12.  Tin    Lothian  Coaj   Company,  Limited. 

A  supplementary  opportunity  was  afforded  tl 
inspecting  the  colliery  of  the  above!  ompany,  and  Me 

■  la-.     A.     II I.    .las.     Hamilton,    .la-.    Simp. on,    and      I 

Webster,  Esqs.,  undertook  to  n  induct  the  party 

over  the  \\ 

Coal  hi-  been  worked  at  this  colliery  for  a  preat  number 
•  >:  \  ■  irs,  and  the  daily  output  a  vi 

coal  produced  i-  used  for  boil,   bouse  and  -nam  purpi 
plant   inspected  comprises  air-compressing  machinery, 
pressed  air  being  used  for  the   purpose  of  driving  i 
cutting  machines   and   pumps   underground.     Dynamos  for 
driving     pump-     underground    and     for    lighting.       (iuibal 
ventilating  fan  and  engine. 

At  the  brickwork^,  which  arc-  extensive,  the  plant  includes 
two  brick-making  machines,  semi-dry,  which  make  some- 
thing like  17  to  Is  thousand  bricks  a  day  each.  Brick- 
making  by  hand  was  also  -ecu.  Machinery  for  the 
purpose  of  manufacturing  tire-clay  pipe-.  ,\,.  r,,r  the 
burning  of  bricks  a  large  Hoffman  kiln  has  been  ill  operation 
for  many  years,  and  there  are  also  kilns  for  burning  the 
fire-clay  pipes,  &c.  Machinery  t"i  the  purpose  of  grinding 
clay  for  the  manufacture  of  bricks  was  also  exhibited. 

The  A  n.n i  vl  Di.nm 

The  annual  dinner  was  held  in  the  Waterloo  Hotel  on 
the  evening  of  Thursday,  lilth  July.  Mr.  Stanford  occupied 
the  chair,  and  had  on  his  right  Lord  Provost  Sir  .Lis  \ 
Russell,  of  Edinburgh;  Mr.  R.  Pullar,  Perth;  Profi 
Crum  Brown.  Ills.,  Edinburgh;  Mr  Chas.  Dreyfus, 
Manchester;  and  Mr.  Horace  T.  Brown,  F.B.S. ;  and  on 
his  left,  Mr.  I).  Howard,  Loudon:  Dr.  John  Murray,  Edin- 
burgh, &C.  Messrs.  ];.  Irvine,  Edinburgh  ;  C.  A.  Fawsitt, 
Glasgow;  and  1.  Tyrer,  Loudon,  were  croupiers.  There 
was  a  large  company 

The  toast  of  "  The  Queen  and  ihe  Royal  Family  "  having 
hem  duly  honoured, 

Mr.  D.  Howard  proposed  "The  Society  of  Chemical 
Industry."  He  said  that  the  industry  of  chemistry  might 
claim  that  in  Scotland  it  had  received  a  marvel!" 
hospitable  welcome.  If  they  might  believe  certain  utterances 
which  they  had  heard  at  Burlington  House,  aud  elsewhere, 
they  were  in  such  a  parlous  .-Lite  that  to  propose  their 
health  was   a  -k.     Though   he  knew  full   well 

the  difficulties  that  those  comments  brought  in  daily  lite, 
he  knew-  also  that  in  many  ways  Britons  had  greater  d 
vantages  than  their  neighbours.  They  were  told  that  their 
only  hope  of  further  existence  was  to  model  their  works  upon 
a  certain  pattern  which  was  described,  which  pattern,  he 
believed,  was  drawn  from  a  particular  works  in  Germany — 
a  works  which  had  had  enormous  prosperity,  owing  to  the 
British  system  of  patent  law-,  which  protected  the  foreigner 
to  the  destruction  of  home  industry;  a  works  which  also 
owed  its  great  profits  to  the  manufacture  of  synthetic 
remedies  which  were  inaccessible  to  us,  on  account  of  that 
strange  law  which  some  masculine  women  and  effeminate 
men  had  passed  for  the  prevention  of  the  prog 
knowledge  in  physiological  chemistry.  Those  were  disad- 
vantages, and  there  were  many  mure  which  it  was  of  no 
use  repeating.  Yet  he  did  not  despair,  pessimist  though  he 
he  future  of  chemical  industry  in  this  country,  and 
very  largely  because  of  the  existence  )f  that  Society,  and 
of  the  existence  of  the  spirit  which  had  brought  that  Society 
into  existence,  and  which  -.mis  not  confined  to  the  operation ; 
of  that  Society.  If  the  industrial  chemists  of  the  United 
Kingdom  thought  it  worth  while  to  spend  .'SjhuV.  a  year  in 
order  to  inform  themselves  of  the  progress  of  knowledge  in 
the  matters  of  their  business,  at  any  rate  they  were  not 
blind  to  what  was  g<  ing  ,.n  ;  they  did  not  shut  their  • 
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what  was  to  be  learnt.  So  long  as  this  spirit  existed  he 
thought  thev  had  uotbing  to  fear  ;  at  any  rate  they  would 
make  it  as  good  a  fight  as  they  could.  Might  he  echo  once 
more  the  motto  that  was  constantly  being  spoken  of,  and 
yet,  unhappily,  not  alwaj  s  acted  upon, — "  What  they  wanted 
was  research."  He  wanted  to  carry  out  that  further  than 
it  was  generally  carried  out.  It  was  not  alone  such  research 
as  had  been  nobly  illustrated  by  a  past  President  of  that 
Society;  it  was  not  alone  the  research  which  found  its 
outcome  in  papers  in  the  Journal  of  the  Society.  It  was 
that  same  habit  of  mind  which  produced  great  discoveries, 
which  was  wanted  in  the  every-day  work  of  the  laboratory. 
It  was  the  same  spirit  of  research  which  was  required  in 
every  detail  of  their  work,  which  was  required  to  make 
srreut  discoveries.  He  would  urge  it  upon  their  juniors  not 
to  expect  to  be  taught  what  they  wanted,  for  the  wisest  of 
their  teachers  only  taught  them  how  to  teach  themselves, 
and  if  they  found  that  what  they  had  learnt  was  not  what 
thev  wanted,  let  them  not  blame  their  teachers,  but  blame 
themselves.  It  was  the  duty  of  the  teachers  to  teach  them 
to  learn  rather  than  to  teach  them  to  know.  There  were 
no  two  factories  alike,  not  even  those  who  were  working  the 
same  process  and  doing  the  same  thing  ;  every  one  had 
their  own  peculiarities,  and  the  chemist  was  only  fit  to 
work  in  any  and  all  who  was  not  content  merely  to  know 
what  could  be  taught  in  the  name  of  that  mysterious  entity 
— technical  education,  but  had  learnt  the  great  lesson  of 
working  by  himself.  That  was  what  the  Society  of  Chemical 
Industry  had  endeavoured,  by  example  and  precept,  to 
carry  out ;  and,  might  he  say,  they  were  most  happy  in  their 
present  President,  whose  name  he  coupled  with  the  toast, 
in  being  a  brilliant  example  of  carrying  out,  in  practical 
life,  what  he  had  endeavoured  to  express  in  theory. 

The  Chairman,  in  acknowledging  the  toast,  said  that 
what  was  wanted  was  original  research  and  not  class 
examination.  They  did  not  want  to  cut  down  their  men 
to  a  Procrustean  level  ;  they  wanted  to  encourage  them 
each  to  go  higher  than  the  rest.  That  was  the  principle 
which  this  nation  had  yet  to  learn,  and  the  principle  which 
must  govern  their  Society  of  Chemical  Industry. 

Professor  Ivibon  Macadam,  Edinburgh,  gave  the  toast 
of  "The  Lord  Provost  and  Magistrates  of  Edinburgh." 
He  said  that  the  Lord  Provost,  when  first  approached, 
heartily  promised  to  look  after  the  Society  ;  that  he  was  not 
able  to  fulfil  his  promise,  was  due  to  the  fact  that  in 
obedience  to  the  counfiand  of  Her  Majesty  the  Queen 
he  had  to  go  south  at  that  time.  He  could  assure  them  that 
not  only  was  the  Lord  Provost  ready  to  welcome  them,  but 
the  magistrates,  and  Bailie  Dunlop,  who  took  his  place, 
thoroughly  backed  up  the  Lord  Provost,  and  they  had  all 
been  most  anxious  that  the  visit  of  the  Society  to  their  city 
should  be  most  happy  and  successful  in  every  way. 

Lord  Provost  Sir  J  vs.  A.  Russell  responded.  He  said 
he  must  begin  with  words  of  apology  for  failing  to  keep  his 
engagement  to  receive  them  at  his  own  house.  They  had 
already  heard  the  reason,  and  he  had  no  doubt  they  would 
excuse  him.  At  the  time  he  hoped  to  meet  them  he  was 
being  introduced  to  Her  Majesty  the  Queen  by  his  old  friend 
(Lord  Playfair),  whose  lecture  s  he  attended  rather  more  than 
30  years  ago  ;  and  he  thought  it  rather  a  remarkable  coinci- 
dence that  at  the  time  he  ought  have  been  with  the  Society 
of  Chemical  Industry  in  Edinburgh,  he  was  being  honoured 
by  one  who  was  so  much  connected  with  science.  They 
were  delighted  to  see  the  Society  in  Edinburgh,  partly 
because,  and  largely  because,  thev  were  glad  to  receive  them, 
and  show  them  their  hospitality  ;  but  they  also  expected  to 
derive  benefit  from  the  visit  of  the  Society.  He  thought 
that  a  Society  which  could  give  such  instruction  as  was 
°iven  in  the  speech  of  Mr.  Howard  could  not  visit  them 
without  leaving  permanent  benefit  behind.  Edinburgh 
was  largely  an  educational  city.  The  Town  Council 
had  from  time  immemorial  been  closely  connected  with 
education  in  various  forms  It  had  been  connected 
with  the  University  and  with  large  educational  trusts, 
and  they  thoroughly  appreciated  the  vital  interest  of 
encouraging  true-  education,  and  not  the  mere  acquisition  of 
knowledge.     And  he  believed  that,   so  far  as  in  them  lay, 


thev  were  anxious  to  further  that  research  and  the  real 
knowledge  of  the  advancement  of  science,  which  would,  by 
the  discovery  of  great  ideas,  lead  !o  their  application  in 
practice,  and  to  the  material  benefit  of  the  country. 
Recently  the  Town  Council  came  into  a  small  sum  of  money, 
derived  from  the  Government  grant,  and  he  wjs  curious  to 
see  from  the  newspapers  what  was  being  done  in  other 
towns  with  that  money.  He  found  that  many  of  them 
applied  the  grant  to  the  relief  of  their  pockets,  by  lessening 
their  taxes  ;  others  of  them  applied  it  partly  for  educational 
purposes  ;  the  Town  Council  of  Edinburgh  passed  a  resolu- 
tion that  it  should  be  entirely  applied  to  educational 
puiposes.  Though  they  had  not  the  numerous  chimneys 
which  were  at  once  the  source  of  wealth  and  disfigurement 
to  other  towns,  they  had  some  interest  in  chemical 
industries,  and  some  of  their  neighbours  had  shown  that 
they  had  the  ability  to  make  original  researches,  and  to 
apply  those  researches  to  practical  ends  ;  and  he  believed 
that  the  visit  of  the  Society  would  be,  to  those  who  were 
engaged  in  chemical  industries,  a  most  valuable  stimulus,  a 
means  of  encouraging  them  in  their  work,  ami  a  valuable 
means  of  educating  the  public  to  give  their  support  to  work 
dependent  upon  science.  Mr.  Howard  confessed  himself  to 
be  a  pessimist,  and  evidently  deplored  a  tax  being  made 
upon  the  accumulation  of  wealth.  If  there  was  anyone  who 
wished  to  eheat  tbe  Chancellor  of  the  Exchequer,  and  who 
wished  at  the  same  time  to  benefit,  not  only  his  own  genera- 
tion, hut  future  generations,  let  such  be  commended  to  play 
the  rvle  of  a  pious  founder.  Their  city  bad  benefited  by 
pious  founders  in  the  past;  but  possibly  the  class  was  not 
so  plentiful  as  it  was  300  years  ago.  Educational  founda- 
tions had  done  an  immense  deal  for  their  town,  but  they 
had  still  much  room  for  similar  foundations,  applied  with 
modern  ideas  ;  and  if  one  result  of  the  visit  of  the  Society 
should  be  to  turn  the  thoughts  of  those  among  them  who 
had  been  prospering  in  the  lines  of  chemical  industry  into 
doing  something  for  the  advancement  of  science,  he  was 
sure  the  Society  would  be  pleased,  and  the  city  would  have 
cause  to  rejoice  at  ther  visit. 

Mr.  K.  Pillar,  Perth,  proposed  "The  University." 
He  said  they  heard  a  good  deal  of  foreign  competition.  He 
had  seen  a  good  deal  of  industries  abroad,  and  he  could 
only  say  that  they  had  many  difficulties  there,  and  that  if 
in  this  country  they  just  set  themselves  to,  and  kept  them- 
selves up  to  the  mark  they  should  be  pretty  well  able  to 
hold  their  own.  It  was  not  a  bad  country  this  to  work  in; 
there  were  a  great  many  advantages  in  it  in  many  ways, 
hut  that  one  important  point  in  which  they  could  improve 
the  business  of  the  country  was  to  get  the  very  highest 
and  best  talent  into  it,  which  could  only  be  done  by 
providing  thoroughly  educated  men.  There  was  no  doubt 
that  a  thoroughly  good  and  suitable  education  for  those 
who  were  to  be  at  the  head  of  industries  was  a  good  thing, 
and  that  two  or  three  years  spent  at  a  University,  or  a 
high  school,  was  not  lost  time.  He  thought  the  more 
technical  knowledge  they  had  the  better  ;  if  they  had  the 
knowledge  they  should  soon  apply  it  practically.  They 
had  no  better  illustration  of  that  than  in  the  gentleman 
whose  name  he  was  going  to  couple  with  the  toast — Pro- 
fessor Cram  Brown.  They  all  knew  the  enthusiasm  he 
showed  in  his  work,  and  the  interest  he  took  in  the  progress 
of  chemical  science  as  applied  in  the  various  arts. 

Professor  Crum  Brown,  Edinburgh,  in  responding,  said 
that  a  great  many  people  imagined  the  University  to  be 
a  place  where  pure,  theoretical,  quite  unworkable  modes  of 
thought  existed.  Practical  men  knew  that  there  was  not 
that  sharp  division  between  practical  and  scientific  matters 
which  the  uneducated  imagined.  The  really  wise  man  was 
the  man  who  knew  what  to  do  in  an  emergency,  and  had 
the  strength  and  presence  of  mind  to  do  it.  Life  consisted, 
whether  they  were  practical  or  scientific,  in  a  constant 
succession  ot  emergencies.  There  was  no  difference  in  the 
way  in  which  they  worked ;  it  was  sound  judgment  and 
common  sense  applied ;  and  the  difference  was  in  the 
particular  subject  to  vhich  it  was  applied.  They  wished 
everyone  to  understand  that  a  sensible,  well-educated,  and 
intelligent  man  was  what  they  hoped  the  University  would 
provide,  in  whatever  kind  of  teaching  it   practised.     They 
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wished  thai  truth  and  reasonableness  should  prevail,  and 
that  scientific  and  practical  men  would  unite  and  quench 
that  nonsense  which  interfered  so  much  with  their  sue 
ia  every  walk  of  life.  The  University  had  |asl  pul  its 
house  in  order.  V  good  man)  people  felt  a  good  deal  of 
apprehension  a9  to  what  would  come  of  it.  He  was  not  a 
pessimist,  and  he  never  had  the  least  suspicion  or  fear  of 
whal  the  Commission  would  do,  because  there  was  nothiug 
better  in  the  world  than  fresh  air  and  light,  nor  a  room  or 
an  institution  the  worse  for  it.  The  Commission  had  been 
.c  m.'st  painstaking  one.  He  did  not  suppose  thai  air 
of  the  Commissioners  would  say  that  all  they  bad  done  was 
right,  bul  they  had  done  a  pre.it  deal  that  was  right,  and 
th.  v  hail  put  the  University  in  a  much  better  position  than 
-t  was  in  before. 

Mr.  R.  Ii:\  ink.  Edinburgh,  proposed  "  Th 

Mr.   T.   Tther,  in   proposing   "The   Scottish   Si 
said    the    Society   had    been     iim-t     courteously    received 
liy  the  Section,  and  that  they  bad  received  toy 
honorary  service,  especially  from  the  local  Treasurer  and 
Secretary,  who  bad  mule  the  arrangements  For  the  visit,  and 
whose  names  he  begged  to  couple  with  the  toast. 

Professor  [visos  Macadam  and  Mr.  .1.  Stanley  Mint, 
Glasgow,  responded,  and  the  proceedings  then  closed. 


THIRD  DAY.— Friday,  July  20. 

Visit  to  St.  Andrews,  River  Tay,  and  Perth. 

oial  train  leaving  the  Waverley  Station  at  8.55  a.m., 
conveyed  the  large  party  taking  advantage  of  this  interesting 

r-ion.  aad  consisting  of  about  200  ladies  and  gentlemen, 

as  the  Forth  Bridge  on    the  Dunfermline  route  as  far  as 

[nverkeitbing,  then  towards  Burntisland,  passing  through 

the  woods  of  Aberdour.  The  line,  in  approaching  the  c 
has  on  the  left  the  "  Kingdom  " — so  called  because  of  its 
importance  during  the  era  of  the  Pictish  kings.  On  the 
right  tine  views  were  obtained  of  the  Firth  of  Forth  and  the 
numerous  islands.  Aberdour  was  at  one  time  the  port  of 
Dunfermline.  The  Island  of  Incheolm  lies  off  the  coast, 
and  contains  the  ruins  of  an  Augustinian  monastery  founded 
by  Alexander  I.  Burntisland,  three  miles  to  the  east, 
possesses  a  sheltered  and  roomy  harbcur,  overhung  by  the 
ancient  Castle  of  Rossend.  Further  east  was  Kirkcaldy,  the 
premier  manufacturing  centre  in  this  part  of  Scotland.  The 
next  place  was  Dysart,  two  miles  east  of  Kirkcaldy.  The 
lands  of  Kavenscraig  adjoin  the  burgh  on  t lie  west.  They 
include  the  old  Castle  of  Ravenscraig  or  R&vensheugb. 
This  picturesque  ruiu  occupies  a  conspicuous  positiou  on 
the  summit  of  a  lofty  rock  overhanging  the  sea.  The  line 
now  leaves  the  coast,  and  turns  to  the  north,  en  route  for 
Thornton  Junction,  where  the  line  from  Dunfermline  joins. 
Proceeding  eastwards  the  coast  was  again  approached  at 
I. even.  While  on  the  journey  towards  Largo,  there  were 
observed  the  three  upright  red  sandstones,  popularly  known 
as  ••  The  Standing  Stones  of  Luudiu."  On  nearing  Largo, 
a  low  and  sandy  shore  was  approached,  which  rises  towards 
the  north,  and  culminates  in  the  conical  and  beautifully 
green  Law.  Near  Crail,  the  line  turns  to  the  X.  W  .  \  i- 
Kingsbarcs  and  Boarhills  to  St.  Andrews.  Here  the  train 
stopped  for  one  hour  and  a  half. 

The  party  was  now  shown  the  various  points  of  interest 
in  this,  the  most  ancient  University  City  of  Scotland,  under 
the  leadership  of  Badie  Ritchie  Welch.  These  were  :  — 
(1.)  The  West  Port,  the  last  of  the  old  City  Gates,  probably 
built  about  the  begiuning  of  the  17lh  century.  (2.")  The 
Madras  College  aud  the  ruins  of  the  Dominican  Friary, 
rebuilt  about  AD.  1520.  (3.)  The  Town  Church.  Arch- 
bishop Sharp's  Monument  I  killed  at  Magus  Mu:r  AD.  ] 
t-l.i  St.  Mary's  College,  University  Library. 
Leonard's  Church  and  the  remaius  of  College,  founded  in 
1512.  (6.1  The  Cathedral  Ruins  aud  St.  Regulus  Church. 
.  Palace  of  the  Bishops.  8.  St.  Salvator's 
College  and  Church,  Bishop  Kennedy's  Monument.  He 
died  AD.  UTS. 


'I  he  train  l 

Leaving  the  pier  al  Dundee,  and   proceeding  op  the  river 
to   Newb  irgh   and   Perth,  ■ 
attention  »j-  the   "Mars"  training  ship      this  excellent 

institution  support-  and  id  I 

The  Tay  Bridge.— Ho  oni    can  pass  through  tl 

of   the   new    bridge   without    n  rrible 

ter   which  la-re    on    the    I 

of    the    ■  was 

entrusted   to  Messrs   Arr.il   \  i  [row,  from  plans 

prepared  by  Mr.  Barh  mdon,  and  «a-  bi 

in  1888.  The  work  has  been  carefully  performed  under 
strict  Governmenl   ine  ind  every  pi  hing 

high-wati  t  in  .it' 

any  of  the   sup  rstrncture  upon  it,  | 

having  been   in  ■•'  every  pier  n  lory. 

The  estimated  cos!  of  the  bridge  was 
u)i   as    follov.  •        P  aati  1    to 

282,000/  .    _  rdi  i  ■     and    parapi  -        '.  ;    Bubaqui 

portion  of  worl  The  diameter  of  the  cyfil 

for  the   piers  om  2:i  ft.  to  17  ft.  6  in.    Some  of  the 

puts  have  been   sunk  to  a  depth  of  35  ft.  below  the  bed 
of  the  river.     Each  pier  consists  of  two  cylinders.     I 
piers  under  23   ft.  die  re    26  ft.  apart;  while  the 

23  ft.  cylinders  ire  32  ft.  apart  measuring  from  ei  i 
The  cylinders  are  carried  up  independently  above  high- 
water  mm!,-,  and  arc  then  joined  by  a  connecting  piece 
consisting  of  brickwork  backed  with  cement  concrete  7  ft. 
deep,  and  strengthened  with  cast-iron  bearers  and  tiers  with 
wrought-iron  tie-pieces.  Above  this  is  the  iron  super- 
structure on  which  the  girders  rest.  The  superstructure  ia 
connected  to  the  brickworks  by  tie-bars.  The  larger  spans 
are  245  ft.  and  227  ft.  (that  "is,  in  the  gap),  aud  162  ft. 
and  145  ft.  The  others  are  1211  ft.,  108  ft.,  71  ft.,  and 
68  ft.  The  cylinders  Mere  tested  by  test-weights  varying 
from  600  to  2,400  tons,  ami  the  test-  were  very  satisfacl 
in  all  respects.  The  total  length  of  the  bridge  is 
while  its  width  at  the  level  of  the  railway  line  varies  from 
26  to  28  ft.  The  width  of  tint  river  at  the  site  of  the 
viaduct  is  O.oSo  ft.  The  height  to  the  boom  of  the  girder 
at  the  south  side  is  65  tt.,  at  centre  77  ft.,  at  north  side 
16  ft.    The  number  of  spans 

'in  the  left  was  seen  Halmerino,  where  stood  the  abbev 
of  that  name,  and  where  rest-  the  remains  of  Queen  Ermen- 
garde,  wife  of  William  the  Lion,  the  founder  cf  this  and  the 
Abbey  of  Arbroath.  Halmerino  gives  the  title  to  the  cele- 
brated lord  of  that  name,  who  fell  a  victim  to  the  cause  of 
the  Stuarts. 

A  little  to  the  west  a  hue  viow  was  obtained  of  Birkhill.  the 
seat  of  the  Wedderburns  of  that  ilk.  hereditary  Standard 
Hearers  of  Scotland.  Looking  towards'  the  north  and  » 
Castle  Hnntly  and  llossie  Priory,  together  with  the  villages 
of  Longforgau  and  Inchture,  and  the  Sidlaw  Hills  were 
seen,  t  In  the  left  are  the  Oehil  Hills.  A  little  to  the  west 
the   ruin   of   Balnabreich   i  •    visible,   close  to  the 

water's  edge.  Balnabreich  was  one  of  the  seats  of  the 
Leslies  of  Fife,  and  is  now  the  property  of  the  Earl  of 
Zetland.  Immediately  to  the  south  and  west  of  this  was 
fought  the  battle  of  Black  Ironside  or  Earnside,  where 
Wallace  defeated  the  English  under  Sir  John  Steward. 
Immediately  opposite,  on  the  north  bank  of  the  river,  on 
the  ris  nd,   is   the  village  of  Errol,   to   the  west  of 

which  is  the  mansion-house  of  F>rol  Park,  owned  by  Mr. 
W.  ( I.  Dalgleish,  and  to  the  south  is  Port  Allen. 

(In  the  Fife  side  is  Parkhil),  a  modern  mansion.  About 
halfway  between  Parkhil)  and  Newburgh  lies  L:ndores 
Abbey,  the  most   interesting  ruin    in    tl 

tlie  stone  coffins  found  here  are  two  which  were  said  to 
contain  the  remains  of  the  children  of  David,  Earl  of  Hun- 
tingdon, brother  to  William  the  Lion,  and  whose  death 
changed  th  hereditary  descent  of  the  Crown  of  Scotland, 
and  led  to  the  disputes  that  caused  the  wars  in  the  days  of 
Wallace  aud  Bruce.  This  abbey  is  said  to  have  been  built 
by  Earl  David  on  his  return  from  th-  H»ly  Laud,  about  the 
year  1178.  On  the  left  is  the  village  of  Newburgh,  which 
has   Ion:;   been   famous  fruit.      Diri  isite 

Newburgh,  in  the  middle  of  the  r  [ngdrum  Island, 

C 
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which  was  originally  a  large  sandbank  formed  by  the  con- 

fluence  of  the  Taj  and   Earn.     It  was  artificially  enlarged 

,  planting  of  reeds,  which  retained  the  mud  and  sand 

_'at  hy  tin'  tide,  and    now   contains  a  fertile  farm.     In 

south  bank  of  the  river,  are  the  mans 

hou-  -  ':  im  and  Carpow.     On  the  north  side  of  the 

river   is    the    Pitfour     Brickwork.      This    company's    hr-t 

contrast    was    for  9,000,000  bricks  for  the  building   of  the 

lay  Bridge. 

Oq  the  left,  above  Newburgb,  Abernethy,  with  its  old 
Round  Tower,  was  passed.  It  is  beautifully  situated  at 
the  foot  of  the  Ochils,  and  is  a  place  of  great  historical 
interest,  having  been  at  one  time  a  Royal  residence,  then 
The  see  of  a  :>i-hop  and  a  seat  of  learning,  until  these  were 
transferred  to  St.  Andrews.  On  the  right  are  the  Tillages 
:  Inchyra  and  Glencarse.  On  the  south  bank  stands 
Elcho  Castle  A  nunnery  of  the  same  name  also  stood  a 
little  to  the  west  of  the  castle.  This  interesting  old  castle 
was  the  scene  of  one  of  Wallace's  heroic  deeds  on  his  return 
from  France  with  Thomas  de  I.onguevilie.  On  the  right, 
a  little  further  up,  is  Kinfauus  Castle,  occupying  a  fine 
position  on  Kinneuli  Hill,  which  is  the  western  termination 
of  the  Sidlaw  range.  Its  site  has  been  that  of  a  castle 
for  centuries,  and  is  the  scene  of  several  incident- 
described  in  Scott's  works.  A  short  sail  round  the  south- 
most  portion  of  Moncrieffe  Island  brought  the  visitors  to 
Perth. 

Here  they  were   met  by  Mr.   R.  I).   Pullar,  Ochil,  and 
conducted  to  carriages  which  were  in  waiting  to  convey 
them   to   the   Commissioners'    Kail,   where    Lord    Provost 
Dewarand  the   Magistrates  took  them  over  the  Municipal 
Buildings,  and  afterwards  entertained  them  to  afternoon  tea. 
The  Lord  Provost  extended  a  hearty  welcome  to  tb3  visitors, 
and  Mr.  E.  (  !.  C.  Stanford  in  turn  thanked  his  Lordship,  and 
expressed  his  delight   at  visitiog  the  Fair  City.     Returning 
to  the  vehicles,  several  members  of  the  party  drove  to  the 
gas  works,  accompanied  by  Councillor  Wright,  who  showed 
the  working  of   Young's   oil-gas   process,  while  others  had 
a  drive  over  the  length  of  Bridgend,  and  afterwards  visited 
the  Fair   Maid's   House,   and   the   East    Church   with   its 
organ   with   electro-pneumatic  actioo.      Shortly  after   five 
o'clock  the  whole  company  repaired   to  the  City  Hall,  and 
were  entertained  to  a  banquet  by  Messrs.  J.  Pullar  and  .Sons. 
The  tables  were  artistically  laid  out :  the  front  of  the  gallery 
was  draped  with  pale  blue  art  muslin,  while  the  platform 
was  covered  with  n  fine  collection   of  plants  from  Tayside 
and  Rosebank  gardens.     After  the  seats  running  from  east 
to  west  in  the  hall   bad  been  filled,  the  following  guests, 
preceded  by  the  Town's  officers,  took  up  their  position  at 
the  top  table— Mr.  Robert  Pullar  of  Tayside   in  the  chair, 
end   on   his   right    Lord   Provost   Dewar,    Professor  Crum 
Brown,  Dr.  J.  Murray,  Lord  Dean  of  Guild  Wotherspoon, 
Dr.   Charles   Dreyfus,  Mr.  W.  Sharp,   Mr.  S.  K.  Muspratt, 
Mr.  A.   Coates,   of    Pitcullen,  Prof.  W.  Ivison  Macadam, 
Edinburgh,  Mr.  J.  Stanley  Muir,  Glasgow  ;  on  his  left,  Mr. 
E.  C.  C.  Stanford  i  President),  Sheriff   Grahame,   Mr     li. 
Irvine.  Mr.  Wm.  MacLeish,  Citv  Clerk,  Mr.  B.  E.  B.  New- 
lands,  Bailie  M'Nieoll,  Mr.  .1.  L.  Wade,  aud  Mr.  T.  Tyrtr. 
Amongst  the  others  present   invited  to   meet  the  visitors 
were  ex-Lord  Provost    Wliittet,  ex-Lord   Provost  Martin, 
Bailie    Kvd,    Councillor    Wright.    Mr.    John     Moncriefl', 
Mr.  Robert  Keay,  city  chamberlain.  Mr.  Thomas  Whimstcr, 
"as  manager.     The  gentlemen   who  acted  as  croupiers  were 
—Mr.  R.   D   Pullar,  Mr.  A.  E.   Pullar,  Mr.   II.   S.  Pullar, 
Rev.  A.  .1.  B.  Baxter,  Mr.  John  Thomas,  sheriff  clerk,  Mr. 
W.    H.  Gregor,  and  Mr.  R.  D.  Wright,  Pullars'  Dyeworks. 
After    the    dinner    the   Chairman    intimated    apologies    for 
absence    from    Mr.   Jas.    F.    Pullar,    of  Rosebank.    Hector 
Chambers,    Mr.     Johu     Alexander,     Sharp's     Institution, 
Mr.  Melville  Jameson,  procurator-fiscal,  Mr.  J.  D.  Lums- 
ilen,  Huntingtowcr.   Mr.  R.  W.  K.  Mackenzie,  of  Stormont- 
field  and   Earl-hall,  Mr.  John  Ilally.  Auchterarder,  Mr.  R. 
M'Killop,  burgh  surveyor,  Mr.  J.  Burt-Marshall,  Luncarty. 
Mr.   Jas.  Shepherd,  Kirkcaldy,  liailie  Cuthbert,  ex-Provost 
Wilson,  .Air.  1).  M.  Watsi  a,  of  Iiullionfield,  and  Dr.  Thom- 
son,  Perth  Academy.      During  the   progress  of  the  dinner 
Mr.  Edward  Nicoll,  organisl   North   [LP.  Church,  played 
several  selections  on  the  grand  organ. 


The  Chairman  gave  "  The  Queen."  They  could  not,  he 
said,  say  too  much  in  praise  of  her  wonderful  reign,  and  they 
hoped  she  would  be  spared  for  many  years  longer  to  reign 
over  a  happy  aud  contented  people.  They  in  Scotland" 
very  much  favoured  by  Her  Majesty,  and  he  thought  they 
in  Perth  were  particularly  favoured,  because  she  pass  id 
through  the  city  very  frequently  on  her  way  to  her  northern 
home,  aud  without  intruding  on  her  privacy  they  had  an 
Opportunity  Of  seeing  her.  lie  would  couple  the  toast  with 
the  "  ( >thi'i  Members  of  the  Royal  Family."  and  they  must 
not  forget  the  latest  addition.  If  it  should  come  about  in 
the  course  of  things  that  the  little  Prince  should  one  day 
rule  over  Great  Britain,  he  hoped  it  would  be  even  greater 
than  it  was  at  present.  The  National  Anthem  was  then  sung. 

The  Chairman  then  proposed  "  The  Ladies.'"  He  thought 
it  was  an  excellent  arrangement  to  have  the  ladies  with  them, 
ami  he  hoped  it  would  be  carried  out  in  future.  They  had 
ladies  with  them  that  day  from  England,  Ireland,  Scotland, 
the  United  States,  and  Canada. 

Dr.  Murray,  replying  on  behalf  of  the  ladies,  quoted 
from  a  French  review,  with  which  he  agreed,  and  in  which 
it  was  stated  that  in  a  very  short  time  ladies  were  10  take 
a  large  part  iu  scientific  research.  They  could  not  make 
research  pay  so  far  as  money  was  concerned,  but  they 
could  make  it  pay  with  respect  to  the  higher  life,  and  to  a 
service  and  duty  rendered  both  to  self  and  country.  He 
thought  it  was  certainly  the  case  that  women  had  a  much 
more  'cute  intellect  than  men,  and  knew  better  how  to  save 
the  money. 

Mr.  Robkrt  Pullar  in  proposing  the  toast  of  the 
"  Society  of  Chemical  Industry,"  said  his  firm  felt  very 
highly  honoured  indeed  that  so  many  gentlemen  connected 
with  this  industry,  both  in  Great  Britain  and  abroad,  had 
favourei  them  with  their  presence  there  that  day.  He  was 
sure  no  more  distinguished  company  had  ever  been 
welcomed  in  Perth — men  who  were  listing  lishe  1  in  many 
positions  as  professors,  and  as  lecturers,  and  as  investiga- 
tors, and  as  those  that  were  in  charge  of  very  large  and 
very  important  chemical  industries.  He  dared  say  a  good 
many  were  rather  puzzled  as  to  what  chemical  industry 
was.  He  then  quoted  from  the  Journal  of  the  Society, 
which  had  now  appeared  for  13  years,  23  different  branches 
of  chemical  industry  which  the  members  all  studied  from 
tim;  to  time.  It  was  just  by  studying  such  things  that  the 
gr  iatness  of  their  country  was  maintained,  and  it  was  bv 
doing  these  things  rightly  that  they  would  be  able  to  keep 
their  po-itiou.  This  Society  was  a  very  valuable  factor  in 
the  various  chemical  manufactures  of  the  country  ;  and  he 
was  sure  every  year  it  was  iu  existence  it  would  make 
progress.  They  had  at  the  head  of  it  at  the  present  moment, 
;i  President  who  knew  the  subject,  and  knew  it  very 
thoroughly,  as  was  well  exemplified  by  Irs  address  on 
Wednesday  at  the  meeting  in  Edinburgh.  Aud  had  there 
I  cen  time  one  could  have  enlarged  still  more  upon  that ;  but 
iuld  qov  only  say  that  they,  as  a  firm,  welcomed  most 
heartily  the  members.  He  had  been  told  that  there  was 
one  lady  member  in  the  Society.  He  hoped  if  ever  the 
Society  should  come  again  to  Scotland,  they  would  pay  another 
visit  to  Perth,  and  perhaps  have  a  little  more  time  at  their 
disposal.  Referring  to  the  welcome  given  by  the  Lord 
Provost  and  magistrates,  he  felt  that  as  a  member  of  the 
Society  they  were  highly  honoured  in  beiug  so  courteously 
received  by  the  dignitaries  of  the  city.  Mr.  Pullar  eon- 
eluded  by  co-pling  the  toast  with  the  name  of  the  President. 

Mr.  Stanford  said,  he  ought  now  to  tonsh  on  the  whole 
of  these  23  subjects  mentioned  by  Mr.  Pullar,  and  probably 
a  good  many  more.  Their  President  had  been  already 
appointed  for  next  year,  but  he  had  no  doubt  that  in  the 
following  year  the  lady  member  spoken  of  by  Mr.  Pullar 
would  be  elected  President.  He  would  be  delighted  to  sei 
that  himself,  because  then  they  would  listen  to  real 
eloquence,  which  some  of  them  were  not  accustomed  to. 
He  thought  they  were  extremely  obliged  to  their  Chairman 
for  baving  discovered  the  means  of  bringing  their  Society 
SO  far  north.  They  were,  in  fact,  at  the  first  stoppiog 
place  in  Her  Majesty's  route  to  health.  He  strouglj 
advised  them  to  follow  tier  further   north.     Mr.  Pullar 
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mil  this  was  the  attraction 
though  rerj    weak   bead,  bud   a   stt 

appetiti       I      |  Sydney    Smith    in    his 

libel  on  the   Seotl  iil   it   required   ;i    surgical 

i   II  into  the  Scotch  andcrstan  i 
He  explained  thai   afterwards   bj    saying  that  the  instru- 
ment he  meant   wos  a.      Mr.   I'ulhit'   bad   also 

ivered  thai  that  n.i-  an  instrument  too,  that   was  -init •■ 

to  ilr. m    "ut   the   English   nation.      lint   in  the  verj 

-hort  time  thai   he  had  that  night   he   would  ray  nothing 

more  about  the  Society  of  Chemical  Industry.     He   wanted 

to   drink   the    health   ol    their   entertainers.       Phej    were 

pting   the    I  of    Messrs.    Pullar    and    Sous, 

Perth,   and   with   the    organ    thej    saw   there    to    aln 

ything  about  the  <  of  Pullar  was  associated, 

rheir  friend  had  uol  onl)  much  for   Perth,  bat 

be   bad   di  Society  of  I  hemical 

[ndustry,  and  he  bad  never  done  so  much  for  it  as  that 
day.  He  (Mr.  Stanford)  only  wished  thoy  could  have 
seen  his  works,  The  Messrs.  Pullar  employed  about  2,000 
men  and  n  imen,  and  he  was  told  that  sometimes  no  fewer 
than  15,000  parcels  a  week  were  sjnt  ont  of  the  establish- 
ment, lie  run;, I  n  it  imagine  n  moment  how  thai  was 
done.  They  li  id  not  time  for  Mr.  Pullar  to  explain  it,  but 
hi'  did  think  Mr.  Pullar  must  be,  and  he  knew  he  was,  the 
greatest  authority  on  parcels  in  the  world.  He  knew 
Mr.  Pullar  was  consulted  by  the  Post  Office  when  they 
began  to  try — and  they  failed  miserably  at  fir-t — to  deal 
with  the  parcels  of  this  kingdom.  He  believed  al  one  lime 
Perth  was  a  grout  seat  of  the  glove  trade.  That  had 
now  dropped  altogether,  he  believed.  No  one  had  explained 
•.  but  it  seemed  to  him  perfectly  obvious  that  no  our 
wanted  any  uev  came  up  to  Perth  to 

be  cleaned.  He  know  there  were  numbers  of  ladies  in 
London,  noble  ladies,  who  bad  -t  difficulty  with 

that   awful   atmosphere — he   knew    there  tneys 

1  he  want  i  them— which  sp  ,ilt  their 

us  and  in  ele  them  all  black.     What  was 
a  lady  to  do  if  she  dii  .   there  was  a  noble  man 

up  in  the  north  who  could  Pull(h)ar  out  of  the  difficulty, 
rhere  was  just  one  other  point  on  which  they  ought  to 
think  of  i"  neficeni  character  of  this  great  work, 

because  thera   was  a   large  their   fellow-citizens, 

and  especially  their  countrywomen,  that  were  obliged  to 
keep  up  a  decent  appearai  a   very  small   income. 

He  did  not  think  it  was  p  issible  to  estimate  the  amount 
jood  which  •■■    ■  i  this   nation  in  that  particular 

way  by  the  firm  of  Pullar  and  Sons,  of  Perth.  Mr. 
Stanford  hoped  that,  along  with  his  excellent  iady, 
Mr.  Pullar  would  be  long  spared  to  enjoy  good  health. 

Mr,  1'iuii:  said  he  expected  when  a  man  Inula  toasl 
to  propose  that  he  would  stiek  to  his  text.  Ilis  friend 
had  departed  from  his  text,  however,  and  entered  upon  a 
difficult  anil  complicated  subject,  which  certainly  they  had 
not  time  to  disci;-  If  any  of  the  ladies  should 

happen  to  have  a  day  to  spare  be  would  do  his  best  to  meet 

show  them   all   :[  ng   features  of  his   works. 

He  felt  that  it  was  a  very   high  honour,  and  he  accepted  it 

ehalf  of  his  firm,  and  they  looked  not  upon  themsi 

t  also  the  very  able  and  excellent 
men  who  were  working  alone  with  them.  He  had  now 
_reat    pleasure    in  c  '  rum    Brown  to 

is 

Professor  1'ia  si  Bno/WN  .-.ml  the  toast  was  one  which  it 
was  impossi  in   the  sbort  time  he  had  at 

his  disposal.  At  all  events  the)  must  allow  him  t  .  sa_\ 
three   things.      ':  the  fair  city   of   Perth.     Those 

who  had  seen  Perth  that  day  for  the  first  time  would, 
he  was  sure,  admit  it  was  a  fair  city.  Although  they 
entered  it  in  a  shower  of  rain,  that  only  increased  the 
beauty  of  it,  for  the  dull  sky  set  off  to  admirable  advautage 
the  superb  environments  "i  hill  and  wo  d  that  surrounded 
:'ertb  had  been  famed  from  a  very 
early  time:  for  thej  read  when  the  llom-ius  advanced 
towards  it   through   a  e  county  over  which   i 

had  yet  to  march,  they  broke   in'  tions   of  delight 

:.:    tie.    t'u-'  ■■;     il      henry.       So    much   fcr   the 

;   he    had    no    time    to    dilate    further    upon    it.     Then 


■ 
Pi  nh   would   tilwaj  -   flourish.     II,    bad    di  xl   to  spi 

Perth,  eouplir. 

name  ol    Lord   Provost   Dewai       Vb  il    such   a 

iiitiful    and    health)     and     prospi 
dependi  1  to  n  i  erj    com 

id  when  they  found  it  pi  ■  i  , 

ful.  they   mighl  be  sure  it  was  a  well 
managed  city  ;  and  h    I  elieved  tbnl  tl 

i  Provost  ii'  n.u  was  one  of  tin-  mo-'  , 

most  seal chief  magistrates  in  ;h inntry,      I! 

believed,  the  youngesl  strate  in  this  country 

youngi  -r  mantha  epi  iitionol  I.-    il 

it  was  a  great  advantage  thai  an  old  i  it\  -h  mid  have  a  young 

1  '"''I  Prove  t,      lli.   rejuvenescence  of  the  world  wi 

They  bad  a  g I   - 

man  beginning  young,  and  he   hop  ,1   Lord   P 

had  a    long    and   prosperous    reign    before    him      i! 

extreme  pi  tasure   in   subn  . 

toast    of   "  The   Citj  I  of   Perth   and   tl 

PrOVOSt  "f  Perth." 

I Provost   Dewak   returned   thank     for  thi 

hearty    r ption    they   had    given    the    toast.     Thej 

all    very    much    pleased    and     honoured    that    t: 
had   paid   a    i  isil    to    I'm  il',  and   thej    ■■ 
heartily   on   uccouul    of  the    distinguished    posil 
Societj   occupied,  on  account  of  the  | 

all  the  members,  and  also  on   .v it  ol  I 

guests  of  their  respected  citiz>  o,  Mr.  Pulla/ 
the  city  vf  Perth,  he  did  not  think  too  nru    i 
ol   it.      It    had   thai    peace  and  quiet  and  eonl 
it,  which,  a-  a   business  man,  he  did  not   very  much 
lie  1  ad  not  the  same  difficult)   in  speaking  to  tlii-  • 
toast   as   lie    had   about   the  trade  if   Perth.      Il,-  was 
tir.:r-  embarrassi  d  in  -]"  aking  of  the  city  trade  in  presi 
presentativesfrom  other  communities  that  had  adva 
by    leaps   and   bounds — which    tiny    in    Perth    undonbt 
had   not  don,'      He   had  sometimes  to 
to  thi-  toasl     or   tl:.-   disa; 

industry  :     and     he     wa-     obliged    to     their    1'r 
suggesting  a  reason  which  had  not  occurred  to  him  be. 
II,'  «.i-   -inn    to   hear  from   Dr.  Murray  that  his  end 
chemical  science  did  not  pay  ;  but  he  could  assure  then 
other   end    paid    very    well  ;   and    the    industry  of  Perth   in 
that    respect    «.,-    a-    flourishing    a-   it    possibly  could  be. 
They  were  all  very  m  sted  in  local  govcnii 

they     did     what    they    could    to    live    up    to    the    situ 
Providence  had  pi  iced  them  in — he  meant  the  situation  of 
the  towD.     All  did  their   best  to  keep  it  as  it  was  long 
still  the  Fair  City. 

The  Chairman   said  they  had  an  excellent  man  at  the 
head  of  the  School  Board,  and  he  had  very  great  pita 
in  proposing  thi  health  of  the  Kev.  Mr.  Fleming,  chair 
of  the  School  Board. 

Rev.  Mr.  Fleming  thanked  Mr.  Pullar  very  much  for  the 
kind  way  in  which  he  had  proposed  the  toast  of  tiie  School 
Board  of   Perth,  coupled  with  bis  name.    He  might  sa 

the   p  :  tial  and  important  .    - 

that  which    they  had   the  honour  of  seeing  there,  that  : 
felt  the  claim  which  technical   science  had  upon  them: 
it    was    their   determination    to    keep    up   not    only    ail   the 
existing  agencies,   but,   if  possible,  to  extend  and  render 
them  still    more   efficient.      He  had  also  to  state   that  i: 
the  desire  of  the  I   board  to  do  all  that  tl 

could   in  the  interests  of  the  science  of  chemistry.      1 
fe,t  taat  this  science  had  a   very  erreat  future 
after  what  he  had  learned  that  day,  he  felt  that  the  r 
of  the  eminent  men  in  connection  with  this  science  in  ful 
were  destined  not  only  to  revolutionise  the  chemical  in 
tries  of  the  country,  but   also  tie 

dinner  table.     He   was   sure  thai   they  all  took   an  int. 
in    everything   connected    with    this   science.     The    school 
board  took  an  interest  in  it  because  they  felt  thatcheni, 
played    a  most  important  part  in  the  industries  of   this 
more  especially  of  tint    in  lustry  of  which   their  Chair 
was  the  distinguished   head.     They  felt  it  was  their  dut\  •.. 
take  an  interest  in  it  from   the  circumstance  that  Perth 
a   large  agricultural  centre,  and  chemistry,  he  thought, 

C   2 
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verv  much  bound  up  with  the  progress  of  agriculture.  He 
had  pleasure  in  stating  the  school  hoard  had  given  great 
importance  to  the  study  of  chemistry  in  their  educational 
institutions.  They  had*  attached  great  importance  to  it  in 
their  curriculum  in  the  Academy,  which,  he  might  state, 
was  now,  as  it  had  been  for  centuries,  the  leading  educa- 
tional institution  in  the  city  and  county.  lie  might  also 
state  that  great  importance  was  attached  to  that  branch  of 
study  in  Sharp's  Institution,  with  which  his  friend, 
Mr.  Pullar,  was  very  intimately  associated.  They  had  at 
the  head  of  the  mathematical  department  of  the  Academy. 
Dr.  Thomson,  a  gentleman  who  was  quite  au  expert  in 
everything  connected  with  chemistry,  and  he  had  sent  from 
his  school  some  most  distinguished  students,  and  he  had  no 
doubt  they  would  soon  he  in  the  classes  which  were  so  ably 
presided  over  by  Professor  Cram  Brown.  In  conclusion, 
Mr.  Fleming  said  the  visit  of  the  Society  to  Perth  would 
give  au  impetus  to  the  study  of  all  the  pursuits  connected 
with  chemistry. 

The  Chairman  announced  that  they  had  reached  the  end 
of  the  programme,  and  gave  "  Sorry  to  part,"  Sec.  "  Auld 
Lang  Syne  "  having  been  sung,  accompanied  on  the  grand 
orsan  by  Mr.  Xicoil,  the  large  party  left  the  hall,  and  were 
driven  to  the  station,  where  a  special  train  was  in  waiting 
at  7.30  to  take  them  direct  to  Edinburgh. 

The  Smoking  Concert. 
In  the  Eeception  Room  of  the  Waterloo  Hotel  some  60 
or  70  members  of  the  Society  attended  an  enjoyable 
Smoking  Concert,  which,  commencing  at  9.30  p.m.,  was 
continued  into  the  small  hours  of  the  following  morning. 
An  attractive  programme  of  vocal  and  instrumental  music, 
&c.  had  been  provided,  and  was  duly  honoured  in  the 
performance ;  but  there  were  super  added  some  songs, 
recitations,  and  humorous  speeches  by  other  members  of 
the  company,  in  which,  amongst  others,  Professor  Cruui 
Brown,  Mr.  B.  E.  E.  Xewlands,  and  the  ex-President  took 
part.  It  will  be  some  time  before  those  who  heard  it 
will  forget  the  humorous  version  of  the  "  Babes  in  the 
Wood,"'  so  inimitably  given  by  Mr.  E.  C.  C.  Stanford. 

The  Powderhali.  Refuse  Destructor,  Edinburgh. 
Several   members   took    advantage    of    the    opportunity 
afforded  to  see  the  City  Destructor,  and  were   shown  over 
the   works  by  Mr.  Mackay,  the  Inspector  of   Cleaning  and 
Lighting  for'the  City,  on  Saturday  morning,  July  21st. 
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MK.     1.     M.    C.    PATON    IN    THE    CHAIR 


DISCUSSION  ON 
SCHWEITZER 
COMMERCIAL 


THE  PAPER  OF  MESSRS. 
AND  LUNGWITZ  OX  THE 
ANALYSIS    OF    LARD. 


(This  Journal,  1894,  614—616.) 

ilr.  RlMMINGTON  (Borough  Analyst,  Bradford)  said  that 
he  found  the  results  of  authors'  experiments  so  various 
ami  different,  that  he  had  come  to  hear  what  other  people 
had  to  say  on  the  subject.  Referring  to  Mr.  Stock's 
experiments,  he  had  taken  a  sample  of  what  he  thoroughly 
believed  to  be  pure  lard  as  he  obtained  it  from  his  brother. 
The  melting  point  was  983  F. ;  the  iodine  absorption  was 
49 ;  and  the  amount  of  ether-washed  deposit  from  3  cc.  was 
118  nigrnis.  The  same  with  5  per  cent,  of  beef  suet  showed 
that  the  amount  of  crystallisation  was  187.  In  lard  of  his 
own  rendering,  the  melting  point  was  96^  F. ;  iodine  absorp- 
tion 5-  ;  and  the  amount  of  crystals  SO.  In  a  commercial 
laid  the  melting  point  was  87  F. ;  the  iodine  absorption 
was  60'  ;  and  the  ether-washed  deposit  only  27  mgrms. 
He  had  not  made  any  attempt  at  such  elaborate  analysts 
as  the  authors  of  the  paper  evidently  had  done. 

Mr.  A.  H.  Allen  said  he  congratulated  the  Section  upon 
having  before  it  a  paper  by  two  American  members  of  the 
Society.  It  showed  that  the  Society  was  not  simply  of  a 
local  or  even  of  a  national  character,  but  that  its  ramifications 
extended  all  over  the  world.  The  authors  of  the  paper 
appeared  to  have  dealt  with  the  subject  very  completely,  and 
he  did  not  doubt  that  their  results  would  be  of  permanent 
value.  According  to  the  book- writers,  animal  fats  all  had  a 
closely  analogous  chemical  composition,  varying  only  in  the 
relative  propoitions  of  olein,  palmitin,  and  stearin  they 
contained.  But  if  this  were  true,  it  was  difficult  to  account 
for  the  very  different  appearance  presented  under  the 
microscope  by  pure  lard,  beef -fat,  and  other  lard  substitutes. 
He  observed  that  the  authors  practically  adhered  to  the 
Manfield  method  of  preparing  the  lard  crystals  for  micro- 
scopic examination  ;  in  his  own  experience  that  plan  still 
held  its  own.  The  use  of  cotton-seed  oil  for  mounting  the 
crystals  was  no  doubt  original  on  their  part,  but  it  had 
already  been  used  in  England.  The  authors  laid  great 
stress  on  the  crystallising  point  of  the  lard,  as  an  indieation 
of  purity,  which,  iu  England,  analysts  would  scarcely  be 
inclined  to  do.  When  the  sample  was  proved  pure  by  other 
means,  the  crystallising  point  might  afford  a  useful  indication 
of  its  origin,  but  in  practice,  analysts  had  to  report  on  lards 
■  if  which  they  knew  nothing,  andthe  crystallising  point  varied 
very  greatly  according  as  the  article  was  real  leaf-lard 
(prepared  from  abdominal  fat),  back  lard,  or  the  hog-fat 
prepared  so  largely'  in  Chicago  and  other  American  cities, 
by  rendering  the  fat  of  the  whole  animal.  This  product 
was  of  a  very  different  character  from  the  old-fashioned  lard 
of  English  manufacture,  and  he  thought  this  should  he 
borne  in  mind  in  interpreting  the  authors'  results,  which 
were  probably  applicable  solely  to  the  American  product. 
The  method  used  by  the  authors  in  determining  the 
crystallising  point  differed  from  Dalican's  test  for  the 
solidifying  point  of  fatty  acids,  in  the  fact  that  he  directed 
the  substance  to  be  stirred  while  cooling,  whereas  the 
authors  avoided  agitation.  The  subsequent  rise  of  tempera- 
ture observed  when  oleo-stearin  was  under  examination,  and 
the  absence  of  the  phenomenon  in  the  case  of  cotton-seed 
oil,  was  of  interest  and  might  become  of  practical  value. 

With  regard  to  the  rise  of  temperature  on  treatment  with 
sulphuric  acid,  there  was  no  doubt  that  the  strength  of  the 
acid  employed  was  of  the  first  importance.  That  is  to  >ay, 
that  the  temperature  developed  was  largely  affected  by  the 
exact  strength  of  the  acid  used.  But  he  had  grave  doubts 
of  the  practical  advantage  of  making  up  an  acid  containing 
100  per  cent,  of  ILSOj,  by  mixing  fuming  sulphuric  acid 
with  "acid  of  66  Beaume."  He  believed  that  equally  good 
results  were  obtainable  with  acid  of  98°  per  cent.,  which 
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vv:,-  an  article  ol  tainable  In  bul  in  any  case  the 

strength  employed  must  be  rigidly   adhi  red  lo  throughout  b 

leriesof  comparative  expi  ri its,or  the  figures  obtained  were 

i„,t  worth  the  trouble  of  recording.  Bul  be  objected  to  the 
authors  describing  ordinary  strong  sulphuric  acid  as  "acid 
of  66  Beaume."  Il  bad  been  shown  repeatedly  thai  the 
density  »:i>  valueless  as  an  indication  of  evt  n  the  approximate 
strength  of  concentrated  sulphuric  acid,  bul  when  the  density 
was  expressed  in  degrees  Beaume,  and  not  in  actual  specific 
gravity,  there  was  no  certaintj  to  l"  percent  as  to  the 
actual  strength  of  the  aoid  used.  It  was  a  matter  of 
astonishment  thai  V.meriean  chemists,  who  were  ahead  ol 
those  ,„  tD0  old  country  in  so  many  respects,  should  continue 
to  use  the  clumsy  hydrometer  oi  BeaumS,  instead  of  express 
mg  their  densities  in  actual  specific  gravities,  or  in  terms 
having  sum.'  1.  s-  arbitrary  relation  thereto  than  was  borne 
by  the  degress  of  Beaum6's  scale.  It  was  bad  enough 
if  one  had  to  deal  with  accurately  graduated  instruments, 
but  it  was  notorious  that  the  Beaume  instruments  made  by 
different  manufacturers  differed  very  materially  in  their 
indications,  and  there  was  not  one  in  ten  of  the  ma 
who  could  tell  on  what  principle  he  graduated  them,  except 
that  they  were  tested  against  some  instrument  kept  as  a 

standard,  and  usually  of  unknown  history.  One  was 
prepared  to  find  the  French  continning  to  record  their 
results  in  degrees  licauine,  bul  that  American  chemists 
should  do  so  was  extraordinary. 

As  to  the  iodine  absorption,  he  observed  that  certain 
experiments  showed  a  variation  from  57  to  85.  Assuming 
that  there  was  no  clerical  error  lure,  he  should  regard  these 
limits  as  extremely  doubtful,  and  should  re  piire  to  know 
the  n  -  before  he  accepted  them 

as  accurate.  He  congratulated  the  authors  of  the  paper  on 
their  attempt  to  shorten  the  time  of  treatment  in  Hold's 
process,  but  looked  somewhat  shyly  at  any  method  the 
accuracy  of  which  depended  on  a  precise  adherence  to  a 
particular  time   and   temperature.     We   had   too  many   of 

such  arbitrary  proc already,  and  he  should  prefer  to 

allow  a  longer  time  if  by  so  doing  he  could  ensure  the 
completion  of  the  reaction!  It  was  only  in  this  manner  one 
could  hope  to  avi  id  the  errors  due  to  personal  equation,  and 
could  render  the  results  obtainable  in  different  laboratories 
fairly  comparable. 

With  respect  lo  the  tests  for  cotton-seed  oil  based  on  its 
reducing  action  on  silver  nitrate,  gold  chloride,  or  phospho- 
molybdic  acid,  it  was  a  remarkable  fact  that  this  reducing 
action  was  not  more  generally  exercised  h\  vegetable  oils. 
supposed  to  be  of  a  very  similar  composition  to  cotton-seed 
oil.  Yet  iu  one  of  the  earlier  forms  of  the  silver-test  the 
reagent  was  actually  made  up  with  rape  oil.  There  were 
so  many  substances  which  exerted  a  reducing  action  on 
metallic*  solutions  that  he  should  think  a  long  while  before 
he  based  a  positive  opinion  as  to  the  presence  of  cotton-seed 
oil  on  the  results  of  such  a  test.  In  short,  the  reduction 
tests  should  be  regarded  rather  as  useful  indications  than  as 
absolute  proof,  and  ought  in  every  case  to  be  supplemented 
by  other  methods  of  examination. 

Prof.  F.  Clowbs  said  that  analysts  who  had  used  the 
hfaumene  process,  considered  it  not  wholly  reliable :  that 
although  this  test  was  useful  when  applied  to  many  oils 
that  did  not  occur  as  adulterants  in  lard,  it  had  not  been 
found  correct  when  applied  to  oils  or  fats  used  in  the 
adulteration  of  lards.  The  least  differences  as  to  detail  in  the 
method  of  wot  king  would  be  sufficient  to  cause  a  very  great 
difference  which  was  not  in  any  way  due  to  the  fats  or  oils. 
Whether  the  analysts  had  paid  attention  to  every  detail  in 
conducting  the  test,  he  could  not  of  course  say  ;  but, 
presuinat.lv,  they  worked  with  ordinary  care,  and  it  was  the 
test  that  was  at  fault.  If  a  test  could  play  such  pranks  as 
.  must  ii'. t  place  their  reliance  too  firmly  upon  it. 
That  was  the  extent  of  his  information.  He  regretted  it 
was  not  founded  upon  personal  experience. 

Dr.  Trt  mvn    said   that   the  great  difficulty  V 

quantitative    determinations    of   adulteration    of   lard    with 

cotton-seed   oil.   &c.     The   specific  gravity,  if  normal,  was 

no  proof  of  purity,  as  mixtures  might  be  made  giving  normal 

lie   gravity.       The    iodine   number   was  open  to    the 


in.     Hut  if  the  normal   nnmbei  wan  exceeded, 
then  one  could  estimate  amounts  in  two  ways. 
iodine  number,  e.g.,  90,  then  the  p. 

oil     in     the     sample     would      be     shown      by      the     lot  inula 

11  I  i  lard  taken  at  SO  and  ootton  seed  oil  at  105). 

Taking  Specific  gravity  of  lard  and  COttOD  -e.di.il  at   1 

and  ii-'.u  vely ,  then  the  percent 

was  found  by  the  <  quation, 
too  ^speciflc  grrnvity^found      0*JWG\ 

'  I  I' 

The  qualitative  lesta   were  plain  an. I  ahnndanl  1 1 
Personally  he  preferred  the  AgNOj  reduction  tesl 
phospho  I     ..\;i-    more    certain.       The 

sulphur   chloride   test  was    useless.       Colour    reactions    with 

UNO,  an. I  II  S04,  rise  of  temperature  with  II  30.,, solidifl- 
irj  pomt  and  microscopical  examination,  all  ol   them  lie 
found  most  useful. 

He  agreed  as  to  the  value  of  the  six  tests  mentioned  on 
page  615,  but  with  the  exception  of  the  tir-t.  he  bad  made 
of  them  foi  years,  and  other  analysts  might  have  used 
the  phospho-molybdic  test.  The  authors  state  that  lest 
than  lo  per  cent,  may  escape  detection  by  this  test.  I  he 
heating  of  the  solution  for  the  iodine  number  determination 
was  an  improvement,  as  it  saved  so  much  time. 

Allen  (Com.  Org.  Analysis)  II.,  56)  describes  the  i 
temperature   tesl    fully.      It  was  a   pity  that    no    figures  .,,,• 
given  by  the  authors  of  the  paper;  and   that  Allen  givi 
figures  for  lard. 

Messrs.  H.  SCHWEITZEB   and    K.  1.IX..WM..    .  \.  ... 
,    send  the  following  reply:  — 

A  lew  points  in  our  article  evidently  need  further 
explanation.  We  repeat  that  we  do  not  consider  any  one 
of  the  six  tests,  neither  the  crystallising  point  nor  the 
with  nitrate  of  silver,  as  characteristic  enough  to  determine 
the  purity  of  lard.  <  >ur  contention  is  that  all  of  them  must 
be  made  and  that  the  find  conclusion  must  be  drawn  from 
the  results  of  all.  After  an  exhaustive  examination  of  all 
the  tests  hitherto  known  in  literature,  these  six  tests  were 
selected  because  they  (jive,  in  our  opinion,  the  quickest  and 
most  reliable  final  result. 

It  is  true,  cud  we  find  it  daily  confirmed  that  the 
crystallising  point  i-  of  the  greatest  importance  as  an 
indication  of  the  purity  of  lard.  However,  we  state  with 
regret  that  the  presence  of  cottonseed  oil  does  not  in  all 
cases  prevent  the  rise  of  temperature.  According  to  our 
experience  the  temperature  does  not  rise  when  compounded 
lards,  prepared  by  mixing  about  7.>  parts  of  cotton-seed  oil 
with  25  parts  of  oleostearin,  are  examined,  or  when  such  . 
tures  are  added  in  large  quantities  to  genuine  hog  fat.  If, 
however,  only  very  small  amounts  of  eottou-sced  oil  have- 
been  added  to  pure  lard  in  cenjunction  with  little  oleo- 
stearin. then  the  temperature  will  rise.  Gut  the  observations 
made  while  carrying  out  the  test  will  furnish  valuable 
material  to  the  analyst.  The  temperature  will  sink  very 
slowly,  and  will  probably  not  go  below  29  C,  while  the 
subsequent  rise  will  most  likely  exceed  1  ('.  All  these 
differences  are  best  found  out  by  comparative  examination 
of  lard  of  known  origin  with  mixtures  of  known 
composition.  To  facilitate  such  comparative  tests  we  I 
prepared  about  100  mixtures  showing  the  consistency  of 
commercial  lard  but  compounded  in  varying  propor- 
tions from  lard,  lard-oil,  cotton-seed  oil,  and  oleostearin. 
By  referring  to  these  standard  samples  we 
valuable  guide  whenever  we  meet  difficulties  in  our  analytical 
examinations. 

With  regard  to  the  variation  of  the  iodine  nui 
by    different  authors,  we  quote  from  Wile;  iiion:' 

■  "l    r   ,,.   ...  .  i  stinal  lard  ■  '34 

per    cent,    of    iodine,    the    leaf-lard   from   t';.  imal 

.■j.-,  p.r  cent.,  the  foot-lard  77-28  per  cent.,  the 
head-lard  B5"03  per  c<  nt." 

We  add  that  Wiley  determined  the  iodine   ; 
the    old   llii'.l    method.      Quite   recently!    Samelson   pro- 
Douni  ne  number  to   be   the  only   known   re! 


•  Bulletin.  13,  117     lis. 

I  this  nuuil  ■ 
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test  for  the  purity  of  lard.     We  are  obliged  to  differ  very 

h  from  hiui.  since  we  examine  weekly  a  sample  of  com 

.ird  containing  70  per  cent,  of  genuine  hog-fat  and 

per  cent,  of  a  mixture  of  cottou-sced  oil  and  oteosteariu 

which  shows  the  correct  iodine  number  of  60  —  61  after  the 

Hubl  method.     The  same  lard  also  gives  the  Maumene 

figure  for  pure   lard,  whereas   the  results  of  the  other  four 

-  distinctly  show  adult,  ration.      As   to  the  reductiou-te-t 

with  nitrate  of  silver,  we  are  of  the  opinion  that  reliable 

results  cau  only  be  obtained   if  the  directions   of  E.  Millinu 

strictly  adhered  to.     We  attribute  great  importance  to 

this  test,  and  we  prefer  it  decidedly  to  the  reaction   with 

phospho  molybdic  acid. 

Finally,  we  say,  with  respect  to  Maumenc's  test,  that  we 
direct  the  ;;se  of  an  acid  of  100  per  cent.  H2S04  because 
we  find  that  the  rate  of  action  between  fat  and  sulphuric 
acid  increases  with  the  strength  of  the  latter.  We  do  not 
doubt  that  aeid  of  98  per  cent,  llj.80.,  would  also  give  good 
comparative  results.  But  what  we  want  to  point  out  most 
distinctly  is  that  the  acid  must  be  always  of  the  same 
strength,  and  must  be  constantly  controlled  by  analysis. 

By  using  the  term  "  66  Be  "  we  meant  any  commercial 
acid  which  by  the  addition  of  fuming  acid  should  be  trans- 
formed into  acid  of  100  per  cent. 

We  did  not  give  any  analytical  results  for  the  Maumerc 
test,  as,  owing  to  the  personal  character  of  the  results,  it  is 
obviously  impossible  to  lay  down  precise  figures.  Every 
analyst  ought  to  find  his  own  constants  for  his  apparatus. 


.5^7 

Fat.  Aeld- 


Final 
Tempera- 
ture. 


Rise. 


Lard 

..    oil 

I  I]    stearin 

Tallow 

Cotton-seed  oil 

Armour's     compounded 
lard. 


-  c. 

■c. 

°C. 

35 

S3 

TO'O 

S3 

33 

80-3 

45 

45 

7t;-o 

43 

45 

76-6 

So 

35 

9t;-3 

33 

35 

93-0 

°c. 

35-0 
15-3 
3f9 

316 
615 
58-0 


Generally  we  found  33*5  — 36  C.  as  rise  of  temperature 
for  pure  lard,  and  61  J — t'.:;  C.  for  pure  cottonseed  oil; 
whereas  Wiley  found  as  extreme  rise  38 '8 — 42 -1  for  pure 
lard,  and  80-4— 90'2  for  cotton-seed  oil. 

We  cite  the  following  absurd  figures  found  for  the  above 
lard  under  the  above  conditions  with  an  acid  sold  in  New 
York  i.s  "chemically  pure  compound,  66'  Be,"  which  on 
-is  was  found  to  contain  92  per  cent.  1LSO.. 


.,!'';;';''     Tempera-      Final 


Rise. 


Lard  . 


°C. 

35 


- 


c. 

18-8 
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CENTRIFUGAL  METHODS  OF  MILK  ANALYSIS: 

BY    ANDREW    SCOTT. 

Within  the  last  few  years  an  entirely  new  principle  has 
been  applied  to  chemical  analysis — that  of  centrifugal  force  ; 
and  it  was  with  the  object  of  ascertaining  how  far  centri- 
fugal methods  could  be  relied  on  for  milk  analysis,  that  the 
experiments  of  this  paper  were  undertaken. 

The  principal  machines  in  use  are  the  Leffmann  Beam 
and  the  Lister  Babcock  Testers,  In  the  former  we  have  a 
metal  arm  fitted  on  a  spindle,  and  to  each  end  are  riveted 
brass  cups  to  hold  the  test-bottles.  At  the  lower  extremity 
of  the  spindle  we  have  a  toothed  pin  working  in  a  larger 
wheel  which  acts  as  the  driving  wheel — each  revolution 
of  the  latter  being  eqivalent  to  eleven  of  the  horizontal  arm. 
According  to  the  directions,  15  ce.  of  the  milk  to  be  tested 
are  put  into  the  bottle,  3  cc.  of  a  mixture  consisting  of 
equal  parts  of  fusel  oil  and  strong  hydrochloric  acid  are 
added  mixed,  and  the  strong  sulphuric  acid  (9  cc.)  poured 
in  slowly,  with  agitation,  until  the  bottle  is  filled  nearly  to 
the  neck. 

The  liquid  becomes  hot,  and  the  casein  is  completely 
dissolved,  a  dark  reddish-brown  solutiou  being  formed. 
The  neck  is  filled  to  near  the  zero  point  with  a  hot  mixture 
of  sulphuric  acid  and  water,  and  the  botties  whirled  in  the 
centrifugal  machine  for  from  one  to  two  minutes.  Milk 
very  poor  in  fat  may  require  from  three  to  four  minutes. 
The  volume  of  fat  which  rises  in  the  neck  cau  be  read  off 
directly. 

The  results  by  this  machine  are  slightly  on  the  high  side, 
and  much  has  been  written  on  the  subject  of  the  fatty  layer, 
which  is  slightly  darker  than  that  obtained  by  the  Lister 
Babcock  machine,  to  which  I  shall  next  refer. 

I  made  a  blank  experiment  with  the  bottles,  using  the 
usual  proportions  of  acid  and  fusel  oil,  but  with  water 
instead  of  milk.  After  whirling  for  the  usual  time,  1  found 
a  dark  layer  had  separated  and  risen  to  the  surface,  repre- 
senting 0'  10  to  0-15in  the  graduation.  Then  a  sample  of 
milk-fat  drawn  from  one  of  the  bottles  and  tested  with 
silver  nitrate  solution  gave  a  decided  precipitate  of  silver 
chloride,  so  that  the  layer  probably  contains  both  hydro- 
chloric acid  and  amyl  alcohol,  or  some  compound  produced 
by  amyl  alcohol. 

Various  experimenters  make  the  difference  in  fat 
between  this  process  and  Adams'  coil  0-004to  0'2  per  cent. 
I  have  done  a  number  of  tests,  and  find  that  between 
duplicates  the  greatest  difference  is  0*  15  per  cent.,  while  the 
greatest  discrepancy  between  it  and  Adams'  coil  method 
is  0-13. 

The  following  representative  tests,  taken  from  my  note- 
book, show  the  results  alongside  those  obtained  by  Adams' 
process.  (A  number  of  the  samples  were  also  tested  by 
Dr.  Hell's  process,  which  gave  results  slightly  lower  than 
those  obtained  by  Adams'  method.) 


LeUTfiann  Beam. 


Adams. 


2-15 
2  42 
3-2" 
2  -0i  i 
1  -3(1 
2-50 
I- JO 


3-32 

g.gg 

2-17 
323 

a-io 

1'41 
2'47 


The  next   machine  to  which   I    have   referred   is  what  IS 
known  as  the  Lister  Babcock.     This  method  was  introduced 


ISM. 
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by    1>.     Babcock,  of  the    I  nited  Stated,   while   the   latest 
modification   is   produced   by  Messrs,    II,    Lister  and  Co., 
Limited,  of   Dursley,     In  this  we  have  a  driving  whet 
before,  inside  which  works  a  toothed  pin;  by  means  1 

of   bevel   wheels   below,   the  direction   of  motion   is 
changed  and  rotates  (ho    cast  iron    flange,   the  ccntn 

ty  being  thus  brought  lower  down   than  in  the  other 
machine.      In    the     iron    Bnnge    we    bavi  1!    at 

intervals,  in  which  nst  the  st..l  cages  holding  the  bottles. 
These  latter  are  graduated  in  a  similar  fashion  to  those  of 
the  other  machine. 

IT- 1",  cc,  of  the  milk  to  be  tested  is  pipetted  iuto  the  bottle 
held  in  an  inclined  position,  then  17*5  cc.  of  sulphurii  acid 
(sp.  gr.  I "831  i"  1  -:i-  letennined  by  the  hydrometer 
supplied  with  the  instrument).  The  milk  and  acid  are  well 
mixed  and  the  bottles  whirled  in  the  machine  for  10 
minutes.  An.  1  ibis  time  Ihey  are  filled  to  the  centre  of  the 
stem  with  boiling  water,  and  the  iunk  which  Burronnds  the 
whole,  filled  to  the  bottom  of  the  test-bottles.  The  machine 
is  rotated  for  two  minutes  and  the  fat  measured.  The  speed 
during  the  test  is  650  revolutions  per  minute  ;  that  1-.  65 
turns  of  the  driving  wheel. 

The  fat-results  are  low  by  this  machine,  but  by  a 
constant  figure,  and  it  is  necessary  to  add  0*3  to  the  measured 
fat  t.i  obtain  the  correct  percentage.  1  have  had  occasion 
to  carry  out  a  large  number  of  tests  with  this  machine,  and 
have  never  got  a  greater  difference  than  0-  1  between 
duplicates,  while  the  variation  above  or  below  Adams'  coil 
is  only  o- 1 1  in  the  greatest. 

The  follow  mg  tests,  taken  from  my  note-hook,  include  the 
greatest  and  least  differences:  — 


Adams. 

Error. 

Lister 
Baboock. 

Error. 

S-40 

:;•  13 

-  -02 

+  •« 

377 

•J' til 

2-10 

-  -OS 

2-111 

2-M2 

saa 

-  -"J 

2-00 

■2u„ 

.1:11 

331 

1  '.">.'. 

1-39 

■04 

2:'l 

.-  '11 

I -43 

152 

-  -07 

2'7" 

:-78 

1-40 

-   -»2 

B'50 

2-57 

-  '"7 

1-83 

I'll 

-  -Hi; 

a/so 

s 

fS5 

■03 

•i-.-.o 

217 

+  -03 

(In  10  3  has  been  added  to   the  actual  reading 

of  the  Babcock  machine.) 

The  low  readings  in  this  machine  are  sni.l  by  some  to  be 
due  entirely  to  the  graduation  of  the  bottles  ;  by  others,  to 
a  proportion  of  fat  remaining  in  the  acid  liquid  and  conse- 
quently being  lost  to  measurement.  Probably  both  are 
responsible,  but  certainly  small  globules  of  fat  may  often  be 
observed  in  the  acid  liquid;  and  on  submitting  a  sample  of 
milk  to  centifrugal  force  for  15  minutes,  or  five  minutes 
longer  than  the  directions  advise,  a  furthei  quantity  of  fat 
to  the  surface  representing  0- 1  and  (V 15  per  cent,  of  the 
total  fat  in  the  sample  :  again,  on  working  the  machine  for 
the  usual  time,  but  at  double  the  speed,  I  succeeded  in 
obtaining  0*15  more  fat  in  the  milk.  This  latter  course, 
however,  I  would  not  recommend,  as  the  bottles  are  apt  to 
break  when  driven  at  such  a  high  speed.  I  find  that  as  a 
rale  0*3  added  to  the  reading  gives  the  correct  percentage 
of  fat ;  in  some  eases  of  milks  between  1  and  2  per  cent. 
fat.  o-  ;-,  -, ,  ms  a  be:ter  figure,  hut  en  studying  the  table  it  is 
evident  that  0-4  is  100  high. 

The  advantages  of  centrifugal  analysis  for  milk  are 
ohvioU!  liability.     I    have    shown ;        -  y    of 

results  is  also  clear:  (3)  the  saving  of  time  is  patent.     All 

we  have  to  do  is  to  take  the  specific  gravity  of  the  -ample 
by  means  of  the  bottle  or  a  reliable  hydrometer,  to  whirl 
the  measured  quantity  in  the  machine,  and  by  Fleischman's 
or  Richmond's  formula   we  cret   at  a  srlance  the  total  solids. 


The  ash  should  also  be  .1 

not  advocate  the  use  of  the  centril  prosi 

cation  or  Buspected  samples,  we  have  this  fun 

--that  fresh  .l.t,  1  ruinations  by  A.I  in  method  can 

be  pro.    ..led  with  while  the  mill. 

On  ( 
preferred.     Ii  is  a  little  cbeapei  :   1  in  givequite 

as    trustworthy    results,  while    it    i-   much   simpler.      The 
ipparatus  consist!  of  the  machine  and  bottles,  a  milk 
pipette,  a  measure  for  the  acid,  and  a  hydrometer  to  test 
the  same.     Lei   me  notice  ben  essary  to  use 

of  '!..-  fixed   -'i 

acid  not  only  darkens   the    fat,    but  causi  ■    bad  sepal 
particles  of  charred  curd   rising  to  the  sm  fa  • ,  and  making 
the  reading  very  difficult. 

Nothing  but   sulphuric  I  in  this  machine. 

the  fatty  layer  consists  of  nothing  but   butter-fat;  in  the 
Leffmann   Beam,  on  the  other  hand,  we  have  the  ui 

acid,  hydrochloric,  and  also  amy!  alcohol,  which  is 
by  no  m.ai:s  pleasant  to  work  with,  while  1«-  sure 

that  |.ure  fat  only  separates  and  i;  tin. 

Though  it  tb,     Lister 

.  machine,  Richmond   has  shown  that  it  is  not  only 

necessary    to   tcsl   the   acid  for    the  Leffmann  Beam,  but 

variations  in  samples  of  amy!  alcohol  render  it  necessary  to 

test  each  lot  of  this 

It  has  sometimes  been  found  diffic  Fat  layer 

in  the  Leffmann   Beam  tester,  especialr*  in  cold  wi 
owing  to  congelation,  but   that   1-   obviated  in  the  Hancock 
machine  by  the   hot-water  tank,  though   1  have  not  found 
the  hollow  li.l  filled  with   ho)   water,  as  adopted  in  a  later 
form  of  machine,  necessary. 

The  centre  of  gravity  in  the  Leffmann   Ileum  being   so 
high,  causes  great  oscillation,  which  illy  objection- 

able in  a  chemical  laboratory,   besid.  -    "inch  we  have   at 
least  a  possible  danger  of  one  of  the  cups  flying  off  when 
driven  at  such  a   great    speed.      I  be-  cl  eratSl    indeed  thinks 
I  to  erect  an  iron  screen  roun  1  hi-  machine. 
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I.-GENERAL  PLANT.  APPARATUS,  AND 
MACHINERY. 

Action  of  Aluminium  on  Cast  Iron.     Bull.  Soc.  Chim. 
11— 12,  1894,  374—879. 
>'ii  under  V,  page  787. 


K i trillion    of   Masonry  and    Brickwork    during    Frost. 
Alfred  Qreil.   Zeits.  dcs  osterr.  Ing.  and  Aroh.  Vcr.  1894, 

95.      l'roc.  Inst.  Civil  Eng.  116,  1894,  11  —  11. 

inK  information  embodied  in  thi-  paper  is  the  result  of  the 
investigations  undertaken  by  a  committee  of  the  Austrian 
I  aion  of  Engineers  and  Architects  to  determine  tin1  most 
reliable  method  of  proceeding  with  masonry  or  brick 
construction  during  9evere  frost. 

The  tirst  portion  of  the  report  summarises  the  previous 
records  ami  experiments  on  the  subject,  and  the  experience 
of  experts  in  Russia.  Sweden.  Norway,  and  elsewhere. 
The  consensus  of  opinion  is  in  favour  of  Portland  cement, 
with  a  eertain  quantity  of  common  salt  in  the  water,  and 
the  brick  or  stone  used  dry. 

The  general  results  indicate  that  lime-mortar  is 
for  either  brick  or  stone.  Roman  cement  givi  s  fan-  results 
for  brickwork,  and  Portland  cement  good  results  ;  both  are 
improved  by  mixing  with  warm  waler,  and  distinctly 
improved  by  the  addition  of  salt.  The  "frostproof" 
hi  ami  Portland  cement  give  excellent  results,  lor 
onry,  Roman  cement  is  not  very  satisfactory,  though 
improved  with  salt;  Portland  cement  gives  good  results, 
though  not  improved  by  warm  water,  but  very  good  with 
the  addition  of  salt. 

It  appears  in  brief  that  reliable  results  are  to  be  looked 
for  only  with  Portland  cement  used  with  cold  water  and 
the  addition  of  7  per  cent,  of  the  cement  ami  water  i': 
common  salt  ;  this  applies  both  to  brickwork  and  to 
masonry. 


PATENTS. 


Improvements  in  Apparatus  for  Condensing  Vapours  and 
Heating  or  Vaporising  Liquids  respectively.  \V°.  Henne- 
berg,  Hamburg.     Eng.  Pat.  5262,  March  13, 

Thb  apparatus  consists  of  a  number  of  pipes  or  channels, 
through  which  the  liquid  or  vapour  is  passed,  and  surrounded 
by  a  vessel  containing  a  liquid  such  :is  water,  which  latter 
isolate  through  the  vessel  and  -•>  heat  or  cool 
by  conduction  the  liquid  or  vapour  contained  in  the  pipes. 
To  promote  the  efficiency  of  the  apparatus,  ribs  and  pockets 
are  formed  in  the  side  walls  of  the  channels  to  agitate  the 
contents  and  thereby  bring  new  particles  under  the  action 
of  the  beating  or  cooling  medium. — E.  I 


Improved    Still  and   Apparatus  for   the    Distillation    of 
Ammoniacal  Liquid  and  other    Fluids.     (!.    Pettigrew, 

.Middlesbrough.      Eng.  Pat.  10,171,  May  -23.  18'.I3. 

See  under  VII.,  page  734. 


Improvements  in  Apparatus  for  Evaporating  Liquids  by 
means  of  Steam.  E.  Latham  and  E.  G.  Guyot,  both  of 
London."     Eng.  Pat.  10,467, May  ±1 . 

A  NrMr.ru  of  pairs  of  concentric  steam  tubes  are  arranged 
in  the  evaporating  vessel,  the  inner  tubes  being  open  at 
both  ends  and   completely  surrounded  by  the  outer  tu 
which  are  closed   at    the   top   and  open   to  exit 

chamber  below.  Steam  is  allowed  to  circulate  through  the 
inner  tubes  and  in  the  annular  space  between  the  inner  and 
outer  tube-,  thereby  heating  the  water  contained  in  the 
evaporator.      The    evaporated    vapour    is    collected    bj    a 


perforated  ring-pipi  aodledawaj  to  a  condensing  arrange- 
ment, while  the  sediment  left  in  the  \.  barged  bj 
a  suitable  cock,      I     G.  I 


Improvements  in  Thermostatic  Instrument       l.G.Broo 

Pro,,,  i,    V,  p:„.  |  1,052, 

June  6,  I 

The  apparatus  is  intended  for  use  in  an   electric  circuit  so 

as  to  give   au  alarm  when  the  temperature  becoi 

Btve,  as  in  the  case  of  Urea  and  the  like.     It  consists  of  a 

capsule laining  a  volatile  liquid  fastened  down  to  a  stout 

mm  conducting  base,  and  connected  to  the  electric  terminals 
of  a  circuit  containing    an  alarm  bell  by  means  of  stri] 
fusible  metal    passing    through    the   s,,|i,l    base.       When    the 

temperature  uses,  the  expansion  of  the  liquid  within  the 
capsule  forces  tli.  latter  away  from  the  base,  and  in  so 
doing  ruptures  th,-  fusible  connections,  thereby  breaking 
circuit  and  giving  the  alarm.  Should  the  capsule  fail  to 
rupture  ili..  connections,  a  slight  increase  "f  temperature 
will  melt  the  solder  at  ail       I     G.  C. 


An  fmproved  Machine  for  Straining  Pulp  and  tin  like. 
P.  Reinicke,  CSthen,  Germany.  Eng.  Pat.  11,581,  Jnne 
12,  1893. 

Tin-  is  an  improved  machine  for  straining  pulp  and  the 
like,  having  fixed  on  a  rotary  shaft  a  number  of  discs 
adapted  to  reciprocate  within  spaces,  on  bpth  sides  "l  which 
annular  screens  are  arranged,  the  said  shaft  being  cane 
produce  abrupt  reciprocating  motion  in  an  axial  direction 
for  the  purpose  defined.  The  discs  are  inclined  upon  the 
shaft  of  the  strainer,  or  are  corrugated,  so  as  to  give  one  or 
more  lateral  impulses  when  revolved. 


•I  New  or  Improved  Hydrostatic  Apparatus  for  Auto- 
matically Mixing  with  Water,  or  oilier  Liquid, 
Disinfectants,  Softening  or  Purifying  Substances,  or 
Saturated  Solutions  of  any  Soluble  Substances  in 
Definite  Proportions.  V.  Spence,  Newcastle.  Eng.  Pat. 
13,146.  July  5,  1893. 

Tin;  apparatus  consists  of  a  conical  vessel  of  glas-  cr 
earthenware,  provided  with  an  external  channel,  terminating 
outside  the  vessel  near  the  top  and  communicating  with  the 
interior  of  the  vessel  below;  the  top  of  the  ve-sel  stands 
above  the  level  of  the  water  in  the  tank  or  cistern  in  which 
it  is  placed.  While  the  tank  is  being  em]  lied,  water  flows 
out  of  the  vessel  through  the  disinfectant  or  other  substance 
contained  therein  and  mixes  with  the  water  outside,  while 
during  the  tilling  of  the  tank,  water  flows  into  the  vessel 
and  forms  a  solution  of  the  substance  ready  for  discharge 
at  the  next  emptying  of  the  tank. — E.  G.  C. 


Improved   Apparatus  for    Cooling   or    Warming    Liquids. 
R.  Ch.  Baker,  Loudon.     Eng.  Pat.  14,145,  July  21, 

Tut-  invention  relates  to  the  shape  of  tubes  used  in  open-air 
coolers,  consisting  of  a  number  of  horizontal  tubes  disposed 
in  rows  one  above  the  other,  over  which  the  liquid  to  be 
cooled  runs  down  in  a  thin  stream,  whilst  the  cooling  liquid 
circulates  through  the  tubes  in  an  opposite  direction.  The 
new  tubes  are  of  elliptical  section  with  the  major  axis 
horizontal,  the    surface    of    the    tubes  .rrugated 

longitudinally,  and  each  tube  catties  along  its  underside  a 
longitudinal  depending  tin  or  blade  serrated  or  undulated  at 
the  lower  edge. — B. 

Improvements     in    Bottles  for    Holding    or    Containing 
Liquids.     R.  II.  Quine,  Pendleton, 
acashire.     Eng.  Pat.  14  393. 

The  bottle  is  constructed  with  a   flat  side  upon  which  it  can 

1  so  as  to 

the   top  side    short  and  narrow.      The  neck  is   placed 

obliquely  at  the  end   and   above  the  level  of  the  top,  so  that 


711 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[July  31,1894. 


when  the  bottle  is  laid  upon  its  Hat  side  the  contents  cannot 

if  i(  be  uncorked.     The  word  "  poison  "  is  moulded 

the  uppei   side,  and  the  end  is  so  narrrow  that  the 

bottle  cannot  stand   upright.     The  sides  of  the  bottle  are 

so  narrow   that   to  crip   it   properly  the  fingers  must 

come  into  contact  with  the  surface  on  which  it  rests. 

— E.  G.  C. 


An  Improvement  in  Appai-a'us  for   Drying  Animal  and 
Mutters.      W.   C.  Currie,    Birkdale,   and   W.    E. 

Rowlands.    Liverpc  •'..     Eng.     Pat.     1G.198,    August   28, 

1S93. 
The  object  of  this  invention  is  to  economise  first  cost  in 
apparatus,  also  time  and  fuel  used  in  the  operation.  The 
drying  cylinder  (in  which  an  agitator  revolves)  is  enclosed 
in  a  steam  boiler,  either  entirely,  or  except  at  the  ends. 
By  this  arrangement  there  is  little  loss  of  heat  by  radiation, 
and  no  necessity  tor  the  discharge  of  condensed  water, 
which  is  required  when  the  ordinary  steam-jacketed 
cylinder  is  employed. — J.  J.  K. 


Improvements  in  Drying  Apparatus  or  Chambers  relating 
to  the  Drying  and  Preserving  of  Animal,  Vegetable,  and 
other  Substances.  T.  Christy,  Loudon.  Communicated 
by  K.  F.  Tollner,  Bremen,  Germany.  Eng.  Pat.  21,787, 
November  15,  1- 
Titi-  invention  relates  to  au  apparatus  for  drying  (without 
the  application  of  heat)  organic  or  inorganic  substances, 
which  are  liable  to  decompose  when  dried  by  heat,  or 
exposed  to  the  action  of  open  air.  The  apparatus  is  com- 
posed of  a  chamber  of  zinc,  or  wood  lined  wit'i  zinc,  the 
door  of  which  is  made  air-tight  by  means  of  india-rubber  or 
other  fittings.  The  material  to  be  dried  is  placed  in  boxes 
or  trays,  which  are  supported  on  brackets  in  the  chamber. 
The  water-absorbing  chemicals,  such  as  sulphuric  acid, 
chloride  of  lime,  or  unslaked  lime,  are  placed  in  a  receptacle 
on  the  bottom  of  the  chamber,  and  the  door  is  then  herme- 
tically closed,  when  the  drying  process  commences.  The 
same  substances  are  proposed  for  the  purpose  of  preventing 
■diop  windows  from  becoming  wet  in  cold  weather,  and  for 
preserving  surgical  instruments  and  other  metallic  goods 
tree  from  humiditv. — J.  J .  K. 


the  flanged  caps  2  and  5  secured  to  the  tube  1,  and  to  the 
concentric-   rod   4.     On  the  rods    1   being  turned  after  the 


An  Improved  Fluid  fir  Preventing  and  liemovinij  Incrus- 
tation in  Boilers.  '  S.  Borecki  and  J.  Komestik,  Pardu- 
bice, Bohemia.  Eng.  Pat.  5431,  March  15,  1894. 
Cvli  ixed  soda,  oil,  oil  soot,  lime  water,  and  granulated 
zinc,  are  mixed  together  in  the  following  approximate 
proportions: — Calcined  soda,  GO  parts;  olive  oil,  2  parts; 
oil  soot,  1  part;  lime  water,  80  parts;  granulated  zinc.  1 
part.  One  part  of  this  fluid  is  added  to  every  200  parts  of 
water  in  the  boiler. — J.  J.  K. 


Improvements  in  Filter   Presses.     T.  E.  Seitz,  Kreuznach, 
Germany.     Eng.  Pat.  597:i,  March  22,  1894. 

The  principal  improvement  embodied  in  this  invention 
consists  in  the  application  of  means  for  shutting  off  the 
liquid  from  a  number  of  the  press-plates,  thereby  reducing 
the  number  of  plates  in  operation  at  any  time  as  may  be 
desired.  The  accompanying  figures  indicate  the  arrange- 
ment. 

The  filtering  liquid  enters  by  the  lower  pipe  o\  and, 
having  passed  through  the  filtering  surfaces  into  the  hollow 
press-plates,  is  emitted  through  the  pipes  r  into  the  upper 
collecting  pipe  o,  whence  the  purified  liquid  is  withdrawn. 
If  it  be  desired  to  exclude  any  of  the  press-plates  from  the 
operation,  the  pluus  T  held  on  the  end  of  tubes  1  are  pushed 
forward  a-  shown,  confining  the  liquid  to  the  space  in  Front 
of  the  plugs.  A  metal  plate  v  is  further  inserted  behind 
isl  press-plate  it.  use.  shutting  off  the  liquid  from  the 
-par.- I, .-hind.     Tl  trgi  I  section  shows  the  construction 

of  the  plugs  T,  the  india-rubber   ring  :i  being  held  between 


plugs  have  been  pushed  into  the  desired  position,  the  caps 
5  are  screwed  against  the  india-rubber  rings,  which  by  their 
expansion  make  tight  joints  within  the  pipes  o  and  o1. — B. 


Improvements  in  and  relatirg  to  Apparatus  for  Distilliiia 
Sen-  Water  and  other  Liquids.  H.  E.  Eouche,  Paris. 
Eng.  Pat.  6594,  April  2,  1894. 

The  improvements  consist  in  the  application  of  "  triple 
effect"  to  the  distillation  of  sea-water,  in  combination  with 
the  use  of  low-pressure  steam  for  heating.  The  apparatus 
is  of  the  tubular  kind,  provided  with  parallel  tubes  for  the 
purpose  of  evaporation  and  with  coils  for  condensation.  The 
steam  for  heating  the  last  set  of  tubes  is  taken  from  the  third 
cylinder  of  a  triple-expansion  steam  engine,  or  reduced  to 
equally  low  pressure  by  means  of  a  reducing  valve  if  taken 
from  an  auxiliary  boiler  when  the  main  engines  are  not 
working.  Tbe  sea-water  is  heated  to  nearly  boiling  point 
before  entering  the  apparatus,  by  being  passed  through  a 
feed  heater,  and  is  kept  in  constant  circulation  in  each 
department  by  means  of  special  pumps.  The  steam  given 
off  in  the  final  vessel  is  used  for  evaporation  in  the  second 
vessel,  and  the  vapour  raised  in  the  latter  serves  for  heating 
the  third.  The  condensed  vapours  are  collected  and 
returned  to  the  fresh-water  cistern,  and  the  pressures  iu 
the  various  sections  are  maintained  and  equalised  by  means 
of  water  columns  and  siphons  between  adjacent  vessels, 
the  whole  of  the  arrangements  working  automatically  after 
the  first  start. — B. 


An  Improved  Filter  for  Air,  Gas,  Steam,  and  the  lite. 
K.  Moeller,  Brackwede,  Germany.  Eng.  Pat.  7523, 
April  1C,  1894. 

The  filter  consists  of  a  casing  traversed  by  vertical  tubes  of 
filtering  material  opening  at  both  ends  into  chambers  attached 
to  the  casing.  The  dust-laden  air  enters  the  tubes  at  both 
ends,  leaving  the  dust  inside  the  tube-,  whilst  the  purified 
air  passes  into  the  casing  which  is  provided  with  outlet 
blanches.  Movable  brushes  are  fitted,  one  in  each  tube, 
aud,  on  being  passed  up  and  down,  deposit  the  dust  in  the 
lower  chamber,  where  it  can  be  collected  and  removed  in 
any  convenient  manner. — B. 
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if  Heatin      i  ruling   Apparat 

i'.  Thomps  'U,  Liver]  Fron                    .  Brevannes, 
Kng.  Pnt,  B 
This  invention  contemplates  insertion  into  tubes  for  heating 

or  cooling  apparal  tudinal  partitions  or  wing*  of 

various   shapes   in   cru-s  section,   the   pnrp  ise     being   to 

increase  the  i  •  ol  the  tubes.     The  partitions 

are  removable,  and   may  be  either  straight   or  of    helical 
form  longitudinally. — li. 


II.-FUEL.  GAS.  AND  LIGHT. 

H  •■      in  America.    F.  Bredel.     /■  .  Chem. 

1894,  -    -   -293. 

n\<...n  the  observations  of  Lu  angew. 

Chem.  1894,  137)  that  the  suppbj  tiling  in 

the  United  Stated  to  such  an  extent  that  era  long  (perhaps 
even  mm)   it  will  be  necessary  to  import   gas-coal  from 
England,   the  author  remarks  that   on    the   contrary,    the 
United  States  is  the  richest  of  any  country  both  as  regards 
the  quantity  and  quality  of  gas-coal.    The  Follow 
the  more  important  coal-fields: — Pennsylvania,  whei 
best  gas-coal  is  obtained,  viz.,  the  so-called   Voughioghenj 
coal.     West  Virginia;  the  gas-coal  here  isrichei  in  sulphur 
than  the  last-named.     The  coal  of  the  Indian  Territi 
relatively  good  gas-coal  and  is  much  used  in  Texas.     The 

Colorado  coal-field  yields  a  veryg 1  gas-coal.      I 

of  the  State  of  Washington  is  also  considerable  in 
quantity,  and  good  in  quality  as  a  gas-coal. 

With   the   best  Yough  eras-coal    a   yield  of   5— 

b.  ft.  of  gas  per  pound  of  coal  is  afforded.  The 
lighting  power  of  this  gas  -  18 — 20  candle-power  (  London 
Parliamentary).  The  author  then  enters  into  details 
respecting  the  gas  and  coke  production  of  the  various 
scrts  of  American  coal. 

-  cheaper  than  water-gas  when  both  are 
calculated  to  candle-power ;  the  only  advantage  that 
water  _  ses     over    coal-gas     is    that     the    former 

I illuminating  power  of  l'.'J — 28  candles  per  S  cub. 

ft.,  whereas  the  highest  limit  that  can  be  obtained  with  the 
latter,  i-  80  candle-power.  Many  manufacturers  enrich 
their  coal-gas  with  naphtha  gas,  which  is  made  in  the 
same  way  as  Pintsch's  gas. 

In  many  States  a  mixture  of  two-thirds  coal-gas  and  one- 
third  water-gas  is  supplied  ;  this  gives  a  very  beautiful 
light  equal  to  22  candle-power.  The  following  table  shows 
the  price  and  quality  of  the  gas  supplied  in  various  parts 
of  the  United  States:  — 


Price 


lluminating 

Power 

-,^»  i  /u^.  .^  i    17*      in  English 
perl.0OOCub.Ft      ,.,n(1K.s. 


D  '-. 
New  York l'-5 

delphia 

land 

Wheeling,  \V.  Va.  0T3 

- 

....    -,  F.r  ueatingand   r 
".or     i 
U  100 

For  hgfctii  _  _  - 
l-Ofl 

heating  and  •/■ 
I    motive  pot 

L 


- 


r-:- 
1-1S 


oxide  i-   d  with   lime. 

The   lattei  i-  used  in  very  few  fi 
the    i  >nic   anbydi 

\.  It.  I,. 


22 

Mixed 

.,., 

.. 

_  s. 

- 

Watei 

■11 

,  Water-g 

Mix-  d  . 

I'A  I  I  N  IS. 

Impi  and  in  th>    >/  ■"" 

in  Cylindi  i  •'■'  '  '  in  the 

Application  or  Employment  of  such    '.  .     ■  Man 

chesti  (Brin's   Patent)  <  o.,  Lim.,  and  W.  M. 

ion,    both     of     Manchester.      Bag.    l'at.    10,554, 

M:r 
The  invention  ha-  ret 

pressure   in  cylinders   containing   i 

induce  or  draw  in  a  stream    ol    gas,  such    a 
to  mix  with  the  oxygen  and  tberebj  I  for 

producing     the     oxy-hydrogen     Ham..      The    apparatus 
•  an   inner  ntlet, 

through  which  oxygen  i-  passed  und<  r  pressure,  thereby 
inducing  a  current  of  coal-gas  from  the  reservoir  conni 
t.>  the  outer  and  enveloping  cone  ami  delivering  the  mixed 
nto  a  suitable  outlet  pipe,  as  in  the  manner  of  an 
ordinary  injector;  the  outlet  pipe  cond 
mixed  jet  burner.  To  prevent  the  fine  outlet  of  the  oxygen 
pipe  being  blocked  up.  one  or  mon  layers  of  gauze  are 
placed  over  the  oxygen  inlet,  and  the  gases,  after  mixing, 
■  issed   throa    b  :   of  fibrous    material   to  prevent 

noise  or   vibration   due  to  the   injector  acting  injuriously 
upon  the  flame.  —  B.  ('•.  C. 


Improvement*     relating     t^    Incandetcenci       Bodies    for 
Incandescent    Gas    Lamps.      G.  A.  E.  Schneider,  Chem- 
nitz, Saxony.     Eng.  l'at.  12,029,  dune  19,  1  - 
Tin  si:  improvements  relate  to  the  "  hoods  "  of  incandescent 
gas  lamps,  and  consist   in   using   a   fabric   of  incombustible 

'threads.      The   h !  made    from   this    is    repeatedly   dipped 

into  a  suitable  liquid,  in  which  absorbent,  combustible, 
finely-divided  fibres  are  suspended,  whereby  it  is  coated 
with  a  layer  of  them.  It  is  then  impregnated,  dried,  and 
finally  burnt.  The  boo  1  thus  produced  ha-,  in  addition  to 
the  usual  skeleton  of  ashes,  a  fire-proot  skeleton  to  support 
them.— B,  B.  P. 


Improvements     in     Ovens    or    Furnaces    t»r     Drying     and 

Coking    Peat    Briquettes   and    the   like.      E.    Stauber. 

Hamburgh,  Germany.       Eng.  Pat.  14,203,  July  -21 

The  drying  oven  is  constructed  of  iron,  and  ha>  a  feed 

hopper  A,  and  an  outl  p.     The  discharge-opening 

■',  1  the  air-inlet-  Dare   at   the  bottom.       The  briquette? 


— —  ■     ""■■' 
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are  fed  in  at  A,  and  fall  on  to  a  hot  plate  E,  along 
which  a  conveyor  band  V  traverses  them.  They  then 
fall  on  to  a  second  hot  plate  E1,  are  moved  hack  along 
this  by  a  second  conveyor  hand  F1  until  they  fall  on  to 
the  third  hot  plate,  and  so  on,  being  finally  delivered 
through  C,  thoroughly  dried.  The  dried  briquettes 
then  go  to  the  coking  oven  shown  in    Fig.   2,  into   which 


Kfc.  2. 


!  chamber.     The  lower  chamber  is  about   one-third    full  of 

'  water,  and  the  pipe,  6,  leading  the  gas   into  the  apparatus. 

dips    into   this  water.      The    annular    space   between   the 

projecting  vertical  tube  and  the  walls  of  the  uoper  chamber 

is   also   partly  tilled  with   water,  and  into  this  water  dips  a 

[   bell-like   structure  f,  g,  suspended  against   a  counterpoise 


they  are  fed  through  the  hopper  1  until  the  coking 
space  3,  which  is  closed  by  the  plate  2,  is  filled.  The 
hopper  is  then  closed  air-tight.  The  fire-box  4,  filled  with 
glowing  fuel,  is  next  pushed  back  into  the  fire-space  5,  the 
disc  2  is  withdrawn,  and  the  coking  commences.  The 
gases  drawn  off  are  exhausted  through  the  outlets  6,  7.  B, 
by  the  ventilators  9.  After  the  removal  of  all  moisture,  air 
inlets,  constructed  on  the  exterior  of  the  furnace,  are  from 
time  to  time  opened.  The  outer  air  enters  through  small 
connecting  tubes  10  in  the  caps  11,  which  are  fastened  to 
the  central  outlet  6.  The  air  here  mixes  with  the  water-gas 
produced  in  the  furnace,  causing  it  to  ignite  and  complete 
the  cok'iDg  process.  The  products  of  combustion  pass  along 
6,  7.  and  8  into  the  outside  air.  The  fire-box  being  at  this 
time  drawn  out  by  rotating  the  shaft  Hand  the  attached 
vanes  13  a  quarter  of  a  turn,  the  coked  material  is  from 
time  to  time  withdrawn  into  waggons  12.  By  these  means 
the  whole  contents  of  the  furnace  arc  prevented  from 
tumbling  out  when  a  waggon  load  is  being  withdrawn. 

— It.  P..  P. 


Improvements  in  Apparatus  for  Washing  and  Purifying 
Gas.     F.  D.  Marshall,  Copenhagen.    Eng.  Pat.  _ 

November  2  1,  :  - 

The  improved  apparatus  is  two-chambered,  the  roof  of  the 
lower  chamber,  a,  Fig.  1,  being  the  floor  of  the  upper  one,  c. 
An  axial  vertical  tube,  (/,  puts  the  two  chambers  in  com- 
munication  ;  the  lower  opening  of  this  tube  is  flush  with 
the  roof  of  the  lower  chamber,  while  the  tube  projects  from 
the  floor  to  about  one-third  the  total  height  in  the  upper 


Fig.  1.         Fig.  2. 


Fig.  4. 
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Fig.  3. 


outside  the  apparatus,  the  connection  between  bell  and 
counterpoise  being  a  rod  s,  attached  to  the  top  of  the  bell 
and  passing  through  a  stuffing  box  in  the  roof  of  the  upper 
chamber;  the  rod  is  attached  to  a  flexible  connection,  which, 
after  passing  over  a  pulley  /.  suspends  the  counterpoise. 

The  bell  itself  is  a  highly  complicated  structure.  It  i* 
double  walled,  each  wall  being  built  up  of  eight  rectangular 
structures,  joined  together  by  their  side  edges;  while  the 
two  walls  so  built  up  are  joined  to  the  single  top  plate, 
which  completes  the  bell.  A  horizontal  section  of  the  bell 
therefore  shows  two  regular  and  concentric  octagons. 

Each  of  the  1G  rectangular  structures  is  composed  (see 
Figs.  2,  3,  4,  and  5)  of  au  outer  plate  g,  perforated  by  eight 
vertical  slits,  and  an  inner  plate  n,  similarly  perforated. 
The  perforations  p  of  the  outer  plate  alternate  with  those,  o, 
of  the  inner  plate.  Between  the  two  plates  are  a  series  of 
channelled  bars  /  j  (riveted  to  the  cross-bars  h  k,  which 
are  attached  to  g),  and  a  series  of  metallic  strips  1 1,  alter- 
nating with  the  bars  j  j  (the  strips  are  held  in  position  by 
the  angle  iron  m,  which  is  riveted  to  the  framing  _/").  The 
outer  plate  g,  with  its  cross-bars  h  k  and  their  aztached 
channelled  bars  j  j,  can  slide  in  and  out  under  the  guides 
h  It  and  i. 

The  action  of  the  apparatus  is  as  follows  :  — Gas  enters 
the  lower  chamber,  passing  through  the  water  therein  and 
losing,  therefore,  part  of  its  tar  and  ammonia  ;  from  the  lower 
chamber  it  passes  by  the  vertical  tube  to  the  inside  of  the 
bell,  then  through  the  apertures  0  (see  Fig.  5)  of  the  inner 
plates,  where  each  stream  is  immediately  divided  into  two 
by  the  strips  I.  The  divided  streams  next  pass  through  the 
narrow  slits  existing  between  l,j,  and  g,  and  thence  by  the 
apertures  /)  of  the  outer  plate,  the  gas  reaches  the  space 
between  the  outer  and  inner  walls   of  the  bell.     The  outer 
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wall  is  similarly  penetrated,  and,  passing  through  the  water, 
the  gaa  reaches  the  tipper  pari  of  the  upper  chamber,  in  the 
wall  of  which  ia  the  exit  pipe  \ 

Tin-  bell  is  immersed  to  a  great  ot  small  extent  in  the 
water  of  the  upper  chamber,  according  as  the  pressure  "I 
the  gas  overpowers  the  counterpoise      l     R.  B. 


Imp. '.ir,  »/.  nls  ni  Methods  and  Apparatus  for  Generating 
Gaseous  Fuel  from  Solid  Hydrocarbonaceous  or  Carbon- 
minus  Material,  li.  II.  Thwaite  and  a.  Threlfall, 
London.     Eng.  Pat  1690,  January  26,  1894. 

I'm  inventor?  describe  a  new  form  of  fuel  gas  generator 
which,  while  it   permits    tl  'slack,"  carrying  as 

niucli  a-  SO  it,  of  volatile   constituents,  on  the  one 

band,  or  "breeze,"  carrying  as  much  as  35  per  cut.  of 
incombustible  matters,  on  the  other,  and  allows  of  the 
recovery  of  much  of  the  radiated  heat,  produces  permanent 
gas,  suitable  tor  internal  combustion  engines,  Sec. 

Two  generators,  placed  side  by  >i<U  and   joined  by  three 
connections,  as  shown  in  Fi(  Bj        ins  of 

an  air-blast  the  fuel  i*  rendered  incandescent  in  each  and  then 
a  definite  cycle  of  gas  manufacture  is  established,  which 
consists  in  making  the  gas  I  in  the  first  generator 

ml  through  the  incandescent  fuel  in  the  second,  m>  that 
any  steam  or  hydrocarbons  still  remaining  in  the  gas  pro- 
duced  by  the  first  generator,  is  decomposed  into  II  and  CO 
in  the  second.  The  gaseous  current  is  then  reversed,  the 
second  generator  now  acting  as  erode  gas  producer,  while 
the  first  ensures  the  permanent  character  of  the  gas. 
Throughout  the  process  the  direction  of  the  gas  current  is 
reversed  at  short  intervals  of  time.  In  Fig.  1,  A  and  11 
arc  the  two  generators,  and  C,  E,  and  K,  J,  Z,  1),  the  three 
connecting    conduits    with    their   valves.     The  chamber  D 

Fig    I. 


Ie\,  : 

ipabl.    of 
being  filled  from  the  water-supply  pipes,  -".'. 
The  flow  of  wat.r  is  controlled  by  the  thrc.  gx, 

which  is  operated,  through  the  I  nk  26, by 

the  rocking  level  20.  larly 

ited  by  anothci  link  and  lever  (Fig.  1 )  fi  king 

lever.     The  motion  oi  the  lattei  i-  di  bj  the  fall 

of  the  upper  bracket,  which  takes  pi 

tnt  of  water  it  hie  caught  ot 
21,  which  r.tain-  ii ,  the   I.  'hen   swung  up 

and  caught  bj   il 

to  flow  into  it,  while,  the  direction  of  the 

water-suppl;  alt. 
i  nlicr  special  feal  Fig.  4). 

Fig.  -2. 


of  the  middle  conduit  contains  the  reversal  gear,  consisting 
of  two  bells.  X  and  V,  suspended  each  over  one  of  the  exit 
passage-  /.  '/.  of  the  respective  generators,  and  the  final  gas 
exit,  1  7. 

The  hells  forming  the  gas-reversal  valves  are  suspended 
by  chains  attached  to  two  projections.  S,  S,  on  theperipherv 
of  the  wheel  7.     The  axle  of  this   wheel  carries  a   rooking 


Fig.  3. 


Fig.  4. 


At  the  base  of  the  fuel  chamber,  L.  is  a  circular  hinged  and 
gridded  grate,  M.  counterbalanced  against  a  weighted  lever 
S.  There  is  also  a  lateral  door  through  which  bars  may  be 
thrust  through  the  fuel.  Wheu  a  rapid  clearance  of 
clinker  is  necessary,  the  grate  is  readily  tipped,  and  the 
fuel  being  kept  back  by  the  inserted  bars,  any  incombustible 
material  falls  into  the  water-tilled  pit  below. 

■2.  The  annular  air  jacket-  l'.  1.  Fig.  I.  connected 
together  by  connection  V,  and  through  which  air  is 
aspirated  by  steam-jet  air  injectors.  The  air  recovers  the, 
generally  lost,  sensible  and  radiated  heat  :  it  is  forced 
by  the  injectors  into  the  lower  (air-supply)  reversal 
chamber,  E. 

3.  Two  simple  arrangement-  arc  described   by  mi 
which  fuel  may  he  fed  to  the  generator,  when  it  is  working  at 
a  high  pressure  ofair-blast,  without  incurring  tin-  danger  and 
objection  -  ipe.     In   F  otion  of  one  of 

them   is    shown,  103   being  the  -■  I  circular  ^    - 

capable    of   rotation   within    102,    so    that    its   openii  _ 
alternately  opposite  that  of  the  hopper  and  that  of  the  neck 
of  the  generator. — F.  E.  li. 
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improvements  in  or  connected  with.  Hydrocarbon  Burners. 
A.    Kiesow,    London.     Eng.    Pat.    33 H>,   February    15, 


1S94. 


This  invention  relates  to  an  improved  method  of  inserting 
the  wick  into  a  lamp  burning  fluid  hydrocarbons,  and  to  an 
improved   method   of    securing    tin    burner   to    the   vessel 
[lining  the  fluid. — R.  B.  P. 


Improvements  in  and  relating  to  the  Purification  of  Gas. 
E.  Fleischhauer,  Gofha,  and  M.  Bernstein,  Berlin!  Hug. 
Pat.  4719,  March  G,  1894. 

Tins  patent  principally  relates  to  a  new  apparatus  for 
removing  tar  and  ammonia  from  coal-gas.  Iu  the  figure,  A  1: 
is  a  vessel   partly  filled  with  water,  and   with  gas  inlet  and 

outlet,  m  and  s  respectively  ;  it  also  contains  the  horizontal 
shaft  i-  driven   by  the  pulley  d  and   carrying   four  discs,  e' 


to  e4.  The  second  and  fourth  of  these  discs  carry  a  series  of 
pockets,  i,  t,  having  one  side  open,  and  sets  of  perforations. 
</,  ft,  on  the  other  sides;  a  set  of  pins  or  stops,  ft,  keep  the 
discs  1  and  3  apart  from  2  and  4  respectively.  The  stop 
r-  prevents  gas  passing,  above  the  discs,  from  the  entrance 
to  the  exit  side  of  the  apparatus,  without  being  intimately 
engaged  by  the  discs. 

The  action  of  this  part  of  the  apparatus  is  as  follows  :— 
Any  gas  in  A  U  is  caught  up  by  the  pockets  of  disc  e\ 
which  is  revolving  rapidly,  and  is  driven  by  centrifugal 
force  partlv  through  the  perforations  at  g  and  partly- 
through  those  at  A.  That  passing  through  ft  impinges 
against  the  casing  of  the  apparatus,  while  that  passing 
through  g  impinges  against  disc  e3,  and  thus  by  eentri- 
fun-al^force  is  driven  through  the  narrow  spaces  between 
the  pins  ft,  and  impinges  against  the  ca-in::.  Having 
arrived  in  the  space  between  the  pairs  of  discs,  it  is  caught 
up  by  the  pockets  of  e°,  and  is  treated  by  c-  and  e1  as  it 
was  by  e3  and  e4.  Gas  and  water-sprays  are  therefore 
being  constantly  dashed  against  the  sides  of  the  apparatus, 
and '"'the  tar,  which  is  constantly  being  deposited  on  the 
walls,  is  continually  being  washed  off.  The  object  of  the 
hurdle  p  is  to  keep  the  bottom  part  of  the  liquid  contents 
from  agitation,  so  that  tar  which  has  sunk  below  this 
level  may  quietly  separate  out.  The  gas  now  passe-  by 
S  S  to  the  second  part  of  the  apparatus. 

This  consists  of  a  vertically-adjustable  shaft X,  rotating 
n  upper  and  lower  bearings  r,  and  carrying  seven  pans 
u   u,  the  whole  being  enclosed   iu   a   casing  «•   w1,   which 


resembles  a  series  of  bottomless  pans  joined  together,  and 
which  communicates  at  the  bottom  with  a  reservoir  v  partly 
filled  with  water. 

Gas  entering  by  S  passes  through  v  into  I,  and  then 
between  the  rotating  pans  and  the  casing  to  the  exit  ■: ;  its 
upward  passage  is  greatly  assisted  by  the  presence,  on  the 
under  side  of  the  pans,  of  deep  radial  ribs  ti1  reaching 
nearly  to  the  casing,  which  have  a  fan-like  action  on  the 
gas  when  the  shaft  is  rotated.  The  pans  are  kept  supplied 
by  water  through  2  and  I1,  which  is  constantly  being  flirted 
against  the  sides  of  the  casing,  partly  as  consequence  of  the 
rapid  rotation  of  the  pans,  and  partly  owing  to  the  action 
of  certain  wings  y,  which  project  downwards  from  the 
horizontal  parts  of  the  casing  into  the  water  in  the  pans, 
in  a  slanting  direction,  opposite  to  that  of  the_  rotation. 
This  agitation  and  sub-division  of  the  water  is  further 
aided  by  the  radial  partial  partitions  3  in  the  interior  of  the 
pans— E.  R.  B. 
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Thi-    Commercial   Position   ft'  tin     By-Producti   >>t    '■ 
Monti  r.    Mullet."     Hull.  Soc.  Chim.    9,  918 

— 9} 

Tin.  1 1 ■  c >-. t  important  factor  influencing  the  commercial  value 
of   t!if   by-produ  i*  from   the  manufacture  of  pis  i-  the 
rapidlj  increasing  number  of  coke  ovens  at  work.     In 
there  were  'Jin  of  tins.-  ovens  in  use  in  France,  capable  of 

r        -  >ns  ni  coal  per  annum  : 

iu  England  there  were  about  413,  ami  in  German;  more 
than  1,250.  Were,  however,  the  whole  of  the  coal  required 
for  the  preparation  "i  the  ooke  used  in  metallurgical 
operations  treated  in  ovens,  the  quantities  of  bj  products 
turned  out  would  rival  una  sometimes  exceed  tin'  amounts 
produced  by  gas  manufacturers  :  tor  in  France  i  '.  million 
tons  of  metallurg  are  used  per  annum,  which  would 

yield  18,000  tons  of  ammonium  sulphate,  44. tons  of  tar, 

ami  8,000  tons  of  light  oils;  while  Germany  requires 
7,'  million  tons  of  coke,  equal  to  110,000  tons  of  sulphate, 
3 r.-»,i n ii i   tons   of  tar,  and    10,000   t  is  of  light 

oils. 

Tar  itself  is  likely  to  continue  to  tali  in  value,  chiefly 
owing  to  the  progress  that  lias  been  made  in  designing 
furnaces  capable  of  burning  economically  lino  coal  alone, 
this  baring  resulted  in  a  diminished  demand  for  pitch  for 
briquette  manufacture.  Almost  all  the  tar  products, 
including  benzene  ami  anthracene,  will  iu  all  probability 
become  still  cheaper  than  they  are  at  present,  with  the 
exception  perhaps  of  the  heavy  oils,  for  which  the  railway 
companies  keep  up  a  c  instant  demand  tor  preserving 
lers,  the   usi  r  anil  zinc  salts  for   this    purpose 

dying  out  by  reason  of  the  higher  cost  an  1  inferior  results. 
At   the   same    time,    the    attempts   that    are  being  made  to 
lace  wooden  sleepers  by  iron  must  he  carefully  watched. 

Of  ammoniacal  products,  the  trade  done  in  liquefied 
ammonia,  ammonium  chloride,  and  nitrate  is  very  insignifi- 
cant, while  the  price  of  aqueous  ammonia  depends  on  the 
ammonia-soda  trade.  In  1891,  116,323  out  of  196,583  tons 
of  carbonate  of  soda  were  made  in  France  by  this  latter 
process,  requiring,  on  the  average  of  8  kilos,  of  ammonia 
per  ton  of  soda.  930,000  kilos,  of  ammonia.  Thirty-five 
years  ago  ammonium  sulphate  was  used  only  as  a  source  of 
ammonia  alum,  and  it  continued  to  be  exported  from  France 
till  1868.  Then  its  use  as  a  manure  began  to  spread,  and 
the  -price  rose  from  28  to  ">0  francs  per  100  kilo>..  where  it 
remained  till  L882,  when  the  competition  of  the  South 
American  sodium  nitrate  became  noticeable.  In  1873  the 
total  exports  of  nitrate  were  285,000  tons,  and  in  spite  of  a 
tax  of  6-24  f.  per  100  kilos,  imposed  bj  Chili  in  1880,  this 
amount  has  ri-en  to  932,000  tons  in  188°.  whih-  the  price 
has  fallen  in  the  same  time  from  44  f.  to  19'  f.  Legrand 
has  calculated  that  Belgium  consumes  per  unit  of  surface 
six  times  more  nitrate  than  Germany,  nine  times  more  than 
Fiance,  and  1 1  times  more  than  England, and  that  the  present 
requirements  are  only  i,  ^,  J-j,  and  Jg  respectively  of  what 
they  should  be  were  the  soil  properly  manured  ;  but  the 
deposits  of  Tarapaca  and  Aeatama  are  estimated  to  contain 
250  million  tons,  and  this  amount  at  a  very  favourable 
computation  will  last  more  than  another  4('  years,  so  that 
the  only  hope  for  better  prices  in  the  sulphate  market  lies 
in  a  possible  union  between  the  manufacturers. 

Coke  is  after  all  the  most  important  by-product,  its  value 
reaching  half  that  of  the  gas  made  from  the  same  quantity 
Of  coal.  Thirty  years  ago  there  was  no  domestic  outlet 
for  coke  at  all,  and  it  was  hardly  used  in  any  manufacturing 
operation  except  lime-burning:  now.  however,  improved 
forms  of  warming  and  ventilating  stoves  are  being  brought 
out,  constructed  to  burn  either  coke  or  anthracite  land  the 
latter  i>  too  expensive  to  use  in  France,  costing. 
in  Paris,  without  tax,  50  f.  per  ton),  so  that  its  use  is 
constantly  spreading  among  private  eousunicrs.  It  is  being 
employed, too,  in  blast  furnaces,  many  in  the  Loire  district 
being  run  with  30  to  40  per  cent,  of  coke.  Outlets  are 
also  being  found  for  the  smalls,  some  furnaces  being  con- 
structed which  will   burn  without  a  blast    up  to  7 < •  per  cent. 


of   the  t  i 

favourable,  the   chii  I 
price   I 
■mallei  | 
more  on  the  ranrki  l      I     III.. 


;  Fractional  D 

Hull.  So  t.  Chim.  11  —12,  I 

See  !<■!,/.  r  Will  .  i„i ,.   :■;  i. 


'/Vie  //  i    Sulphur  from  Mini  ( 

—  Hichi  and       Routrj 
l'r.ic   lost.  Civil  I  a-    1894,  116 

At  the  Standard   Oil  Company's  t  Whiting,  near 

(  hicago,  a 

neti.  the  crud  rl  ich 

was  tome-, h  used  onlj  as  I 

able  odour  and  the  sulphur  gasi  -  br- 

ing   it    unfit    for  illuminating    p  i  b\ 

methods  which  destroy  the  sulphur  compounds,  leaving 
hydrocarbon  oils  unaltered.    Th  re  very  variable 

in  composition,  their  density  ranging  from  0*816  to  0- 
their  average  yield  on  treatment  being — 

Naphtha  and  burning  oil    

It  avj  oils [2*00 



Water  

Sulphur 

Two  processes  are  used  in  the  treatment,  both  being 
upon  the  usi   ol      tpi  i       ride  as  a  desnlphnriser,  a  method 

used    in    France    for    desulphurising    glycerin    in   the 
manufactories  at  Marseilles. 

In  the  first    method  the   crude  Oil  ed  to  distilla- 

tion without  reagents,  the  oil-vapours  'Vein  the  still  b 
passed  into  vessels  containing  cupric  oxide,  where  the 
sulphur  is  separated  as  en]  mu-  sulphide,  while  the  cleaned 
oil  passes  on  to  a  large  tubular  cast-iron  condenser  cooled 
with  water,  where  it  is  collected  for  further  treatment.  In 
this  way  the  whole  of  the  volatile  contents  of  the  oil  are 
subjected  to  the  desulphurising  treatment. 

In  the  second  method,  which,  in  spite  of  its  involving  a 
double  operation,  is  now  becoming  general,  the  tir.-t  distilla- 
tion is  conducted  in  the  ordinary  way,  the  lighter  products, 
spirit  and  burning  oil.  being  kept  apart  and  subsequently 
transferred  to  another  still  provided  with  a  stirring  appara- 
tus, in  which  they  are  heated  with  finely-divided  oxide  of 
copper,  the  contents  being  kept  intimately  mixed  by  the 
agitator.  This  second  distillate  is  perfectly  free  from 
sulphur,  showing  no  trace  of  colour  iu  a  solution  of  acetate 
of  lead,  which  is  readily  blackened  by  the  crude  oil,  as  well 
as  by  the  first  distillate,  and  as  burning  oil  it  is  equal  in 
quality  to  that  obtained  from    P.  i    petroleum,  as 

it  burns  without  a  sulphurous  odour  and  does  not  blacken 
the  chimney  of  the  lamp. 

In  conducting  the  operation  try  to  use  a  large 

excess  of  cupric  oxide,  otherwise  the  pipes  of  the  still  are 
rapidly  corroded,  even  when  heavy  steel  ones  are  substituted 
for  those  of  sheet  iron  ordinarily  used. 

The  residue  iu  the  still  consists  of  a  mixture  oi  tar  and 
cuprous  sulphide.  It  is  draine  1  and  finally  squeezed  on  a 
press  or  roller  mill,  giving  a  thick  fluid,  which  yields  a  solid 
cake  in  the  filter-press.      The  pr.  -  -  broken  up  and 

heated  in  an  inclined  cylindrical  furnace  lined  with  fire- 
brick, with  a  firepla  e  at  the  ;,,«.  r  end,  the  heat  being  just 
sufficient    to   start    the   com      -  --.   which    is 

continued  by  the  oxidation  of  the  >'.ilphur.  the  final  product 
being  a  finely-divided  powder  of  cupric  oxide,  which  is 
returned  for  use   to  the  refinery  :   dried  in  thin 

layers  u    ler  si      -  in  the  open  air. 

About  barrels  of  Lima  ed  annually, 

a   further  quantity  of  about  /  treated  in  the 

smaller  establishment  at  Lima,  where  the  method  was 
originally  develo] 
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PATENTS. 

Improvements   in    the    Distillation    <;/"  Petroleum.     J.    A. 

Wanklyn  and  W.  J.  Cooper, both  of  New  Maiden,  Surrey. 

Eog.  Pat.  4097,  February  24.  1893. 
Is-  this  apparatus  tbe  boiler,  or  still,  has  a  tall  trunk,  i 
up  to  the  condenser  C.     At  its  upper  end  there  are  a  number 
of  outlets,  each  connected  to  a  tube  in  the  condenser,  which 


Tig.  1. 


is  of  the  surface-condensing  type.  Its  tubes,  which  corre- 
spond in  number  to  the  outlets  from  the  still  trunk,  slope 
downwards  from  their  inlet  ends,  and  discharge  into  a 
common  receiying  chamber  R.  From  the  latter  an  outlet 
pipe  c  passes  downwards,  of  sufficient  length  to  get  a  column 
of  liquid  40  ft.  high.     B_y  means  of  two  cocks,  one   on  the 

Fig.  2. 


top  of  the  receiying  chamber  and  the  other  at  the  lower 
end  of  the  outlet  pipe,  the  distillation  can  be  carried  on  at 
all  pressures  from  an  approximate  yacuum  to  that  of  tin 
atmosphere.  This  form  of  outlet  enables  the  apparatus  to 
create  and  maintain  its  own  yacuum.  The  cooling  medium 
used  in  the  condenser  is  the  liquid  to  be  distilled,  which  is 
thus  heated  to  a  certain  extent  before  it  in  fed  into  the  still. 

— R.  B.  I'. 


IV.-COLOUKING  MATTERS  AND  DYES. 

Acetine.     ¥..  Kopp  and   K.  Grandinougiu.     Bull.  Soc.  Ind. 
Mulliouse,  1894,  112  — 110. 

Manufacture.  —  Heat  together  in  an  enamelled  copper 
yessel,  by  means  of  an  oil-bath,  00  parts  of  glycerol  and 
82  parts  of  glacial  acetic  acid  for  12 — 15  hours  at  120  C, 
then  gradually  raise  the  temperature  to  lG0r  C.  to  drive  off 
excess  of  acetic  acid.  The  product  consists  of  93  parts  of 
concentrated  acetine,  a  dense  liquid  smelling  more  <»r  less 
strongly  of  acetic  acid,  and  varying  in  colour  from  pale 
yellow  to  dark  brown  according  to  the  glycerol  employed. 

Valuation.—  It  is  evidently  important  that  the  union  of 
the  glycerol  with  the  acetic  acid  should  be  as  complete  as 
possible :  in  other  words,  that  the  acetine  should  contain 
the  maximum  of  combined,  and  the  minimum  of  free  acetic 
acid.  These  two  factors  are  therefore  estimated.  The 
density,  which  varies  from  1-1608 — 1*1896  may  serve  as  a 
rough  indication,  the  more  free  acetic  acid  present  the  less  the 
density.  The  estimation  of  free  and  combined  acetic  acid  is 
thus  carried  out : — 50  grins,  of  acetine  are  diluted  with  water 
to  500  cc.  In  50  cc.  of  this  solution  determine  the  free 
acetic  acid  with  normal  caustic  soda  and  phenolphthaleiu 
indicator.  Then  to  10  cc.  of  the  acetine  solution  add  15  cc. 
normal  soda,  heat  to  boiling,  and  boil  for  five  minutes,  then 
after  dilution  estimate  excess  of  soda  with  normal  acid. 
For  example,  if  4*5  cc.  normal  acid  are  required,  the  com- 
bined acetic  acid  corresponds  to  15— 45 — 1-5  cc.  of  normal 
caustic  soda  (1:5  cc.  being  the  amount  necessary  to 
neutralise  the  free  acid  of  the  10  cc.)  =  9  cc.  normal  soda, 
which,  for  50  grms.  acetine,  would  mean  27  grms.  combined 
acetic  acid,  or  54  per  cent.  It  is  possible  also  to  estimate 
the  glycerol,  but  the  process  is  too  long  for  practical  use, 
and  is.  moreover,  unnecessary,  the  above  estimations  indi- 
cating sufficiently  the  value.  The  following  table  gives  the 
results  of  analysis  of  three  samples  : — 


An    Improved   Artificial  Asphaltum  or  Pitch,  and  Process 

for  Making   same.      R.   Haddan,   London.     From  G.  R. 

Anderson,  A.  H.  Shotter,  W.  Kochler,  and  C.  H.  Dorer, 

all  of  Cleveland,  Ohio,  U.S.A.     Ecg.  Pat.  9550,  May  12, 

1893. 

This    invention    relates    to    the    production    of    artificial 

asphaltum,  or  pitch,  from  hydrocarbon  oils  cr  their  products 

(especially    the   heavy  distillates   and   the  residuum   from 

distillation,  which   may  or  may  not  have  been    previously 

treated  with  acids)  by  the  addition  of  resinous  substances, 

preferably  those  from  the  pine  tree,   and,  if  sufficient  acid 

is   not  present,  the   addition  of  acid,  preferably  sulphuric 

acid,  and  subjecting  the  whole  to  heat  and  partial  distillation. 

The  amount  of  each  ingredient  is  determined  by  the  qualities 

the  final  product  is  to  have,  and  all  proportions  are  claimed. 

— R.  B.  P. 


No. 

Density. 

Acid, 

Free. 

Acid, 
Combined. 

Remarks. 

I. 

II. 
III. 

1*1774 

1-1896 

1-1008 

'Per  Cent. 

6*98 
23*0 

Per  Cent. 
46*0 

55*7 
43*5 

Acetine    obtained    with 
above    proportions     of 
glycerol     anil      acetic 
acid. 

Almost  colourless  :  smells 
vera  strongly  of  acetic 
acid. 

Sample  II.  is  good,  I.  of  medium  quality,  III.  contains  too 
much  free,  and  too  little  combined  acetic  acid. 

Employment. — As  a  solvent,  especially  for  basic  colours, 
e.g.,  Induline  and  Perkin's  violet.  To  dissolve  induline, 
heat  with  the  acetine  in  a  copper  vessel,  boil  for  two  hours, 
allow  to  cool,  and  pass  through  a  silk  filter. 

Supplementary  Note. — Ethyl-  and  methvl-tartaric  acid-, 
which  are  used  for  the  same  purpose  as  acetine,  are  valued 
in  much  the  same  way,  viz.,  by  estimating  free  and  combined 
tartaric  acid.  Acetine  is  to  be  preferred  as  a  solvent,  because 
acetic  acid  injures  the  fibres  less  than  tartaric  acid. — R.  B.  B. 


Oj  indophenolic  Colouring  Matters  from  GaUanilide  and 
Galloparaloluide.  P.  Cazeneuve.  Bull.  Soc.  Chim. 
U,  1894,  85-87. 
In  a  French  patent  of  July  27th,  1877,  Durand  and  Huguenin 
describe  the  preparation  of  a  blue  colouring  matter  obtained 
by  the  action  of  nitrosodimethylaniline  on  the  condensation 
product  of  tannic  acid  and  aniline.  The  olive-green  pro- 
duet  insoluble  in  water  is  converted  into  the  sulpho- 
derivalive  by  boiling  with  alcohol  and  sodium  bisulphite,  or 
by  the  action  of  fuming  sulphuric  acid.  Both  the  sodium 
and  ammonium  sulpho-salts  are  valuable  blue  dyes,  sold 
under  the  name  of"  Gallic  blue  "  or  "  Tannin  indigo."  This 
compound  is  undoubtedly  a  derivative  of  gallanilide. 
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The  anthor  hns  obtained  a  similar  compound  from  gallo- 

lidi         I  in'    tir-i    product    it    an    insoluble    green 

crystalline  substance  i  the  ammonium  and  sodium  salts  of 

tin1  sulpho  derivative   are   blue   colouring   matters  closely 

resembling  those  from  gallanilide  in  tint  and  character. 

iithor  considers  these  compounds  t  >  be  analogous  in 
constitution  to  indophenol.  For  the  gallanilide  derivatives 
the  formula:  would  be — 

N      Ml. 

11  \CII, 


< 


II 


■K 


\.i 


I    II     Nil. O^         ^>0 


II 


and — 


II 


CI 

I'll, 

\  CH:l 


-N        I'll, 


»<_>" 

-»<_> 


C.H.NII.o 


>OH 
(ill 
mi  Na 


mder  \V,  page  755  )— L.  T.  T. 


2 .8-Naphlhylene  Illumine.  P.  Friedlander  ami  s.  v. 
Zakrzewski.  Her.  27,  761 — 765. 
Theorbticu-li  id  different  oaphthylene  diamines  can 
exist,  of  which  ;it  present  only  ;i  have  been  obtained.  The 
authors  have  prepared  the  missing  ismeride  (2 .3),  employing 
a-  starting-point  <3-naphthol  disulphonic  acid  1!,  which 
(according  to  Pfitsinger  and  Ddisberg)  lias  the  constitution 
2.3.6.  This  \va^  fused  with  5 — 6  times  its  weight  of  caustic 
s  da  at  800° — 230  ;  the  termination  of  the  reaction  is 
marked  by  thinning  of  the  melt,  and  cessation  of  foaming. 
(In  solution  in  water,  nearly  neutralising,  filtering,  and  faint 

acidulatibu  of  the  filtrate,  shining  crystals   separate,  i sist- 

ing  of  the  sodium  salt  of  dihydroxynaphtbalene  monosul. 
phonic  aeid.  I  In  boiling  this  with  mineral  acids  the  Bulphonic 
i  is  removed  and  a  dihydrozynaphthalene  results; 
since  this  is  not  the  well-known  2.6  modification,  it  follows 
that  it  must  be  the  2.3.  Finally,  by  heating  this  with 
ammonia  to  2lo  for  12  hours,  the  hydroxy]  groups  are 
displaced  by  amidogen, and  2 . 3-diamidonaphthalene  results. 
This  melts  at  I91c  and  is  readily  soluble  in  alcohol, 
extremely  so  in  ether,  but  only  with  difficulty  soluble  in 
water.  The  hydrochloride  is  easily  soluble  in  water,  only 
sparingly  soluble  in  excess  of  acid.  With  1  molecule 
of  a  diazo-componnd  it  combines,  forming  a  red  diazo 
dyestoff.  With  acetic  anhydride  it  tonus  a  diacetyl 
derivative,  Cl0HB(NH.CO.CH3)s.  When  2 . 3-dihy  droxy- 
naphthalene  is  heated  with  ammonia  to  a  loner  temperature 
than  that  requisite  to  form  tin'  diamine.  2.3-amidonaphthol 
results  (  10  parts  concentrated  ammonia  at  135'  —  1  -to  for 
some  hours)  ;  this  melts  at  2:i4  :.  2.3-naphthylene-diamine 
does  not  form  a  tetrazo  derivative  with  nitrous  aeid,  but 
produces  a  weakly  basic  azimide,  IV  ,11,. \"  ,11.  Fusion  with 
oxalic  acid  forms  dihydroxynaphthylquinoxaline  ;  with 
dihydroxytartario  aeid  in  hydrochloric  solution,  naphthyl- 
2.3-quinoxaline  orthodicarbonic  acid  is  produced  as  a  nearly 
insoluble  precipitate. — C.  K.  A.  W. 


nearly 


The  manufacture  of  Copper-plate  Itik.     A.  M.  Villon. 
Bull.  Soe.  Chim.  9,  1893,  929 — 936. 

The  inks  employed  in   printing  from   a  copper  plate    are 
compounded  in  a  somewhat  similar  manner   to  those   used 


h\  I.  it.  rpi  -        but  the  '  .    - 

and  lamph  replaced  bj   oil,,-,    fori  nenl 

'  op|  mi    ■-  I, in  i,i   oil,'    is  prepared   in  three 

qualities,  tbin,  medium,  and  strong  According  to  the 
older  hi  thodsof  manufacture  the  taw 

in  a  mOVO  .,    bin  n    I. ii 

minutes,  will  stirred, removed  i >  tie  ished 

by  means  ol  a  closelj  fitting  lid.     s.  stale 

bri  "i  wen  tbi  i  i  uccessivol)  intru  tongi 

aie1  -hi  i.  l  round  in  tin-  oil  until  the}  were  bro  •  ncd  but  not 

burnt  In  the  beat,  this  doi  ice     which  by 

almost  ai!                    ,11,1-1,   makers     hai  ing  for  it    ol 
to  remove  tin-  "  greasiness "  of  h 

onions    v.,,,      used     :ii-leal     ol     tin      bo  ad     to    th.-    same    end, 

althou   I  il  either  sub-tan. a-  on   the  oil  is  quite 

unknc  ■  over,  tie'  oil  was  eithei 

allowed  or  oflamed        .in    for  a   fen 

minutes,  put  out,  Btirri 
requisite  strength  was   reached,  i!  ii  having. 

when  cold,  a  viscosity  resembling  molasses,    lu  large  i lern 

ink-works  the  linseed  or  nut  oil  is  first  refined  or  "  f rei 
from  ■  itmi  nl   with  nitric  acid  oi  d 

then  200  litres  are  wai  j  up  in  a  pan,  so  tl 

three  hours  the  temperature  is  180  <  500  «riu-,  of 
potassium  bichromate  in   line  powder  and   the 

heat  ra  100   ;  when  the  frothing  is  over  it  is  increased 

to  :il."i  —  ;t'ju  ,and  500grms.  of  Prussian  bin.,  c  pnn 
put  in,  and  the  heal  maintained — for  tin'  strong  varnish — 
half  an  hour.     Fit  the  medium  varnish   th.-  oil  is  kept  at 
l'1111  only,  and    for  the  thin   it  is 

allowed  to  exceed  275°,  where  it  is  maintained  from  isto 

.'In  minutes,      'lie- best  varnishes  are  made  from  nut  oil,   but 

sufficient  viscosity  tor  the  strong  variety  cannot  be  obtained 

without  tiie  addition  12  to  15  per  cent,  of  linseed  oil. 
<  KvL'en  may  be  employed  instead  of  tire  heat,  by  warming 
either  nut  or  linseed  oil.  ur  both  together,  to  180  and 
passing  over  them  a  current  of  the  n  pared, 

the  varnishes  must  be  allowed  to  settle  for  a  month. 

As   black    pigments,   instead  of  tin-  ordinary    lamp-    or 
"  vegetable  "-black,  the  following  subsl  employed: 

— Frankfort-biack,  prepared  by  calcining  th.-  r<  t'n-.-  from 
wine-making  ;  fish-black,  from  oyster  shells,  \e. ;  cork-black, 
and  "  German  "-black,  made  from  a  mixture  of  these  sub- 
es  together  with  greasy  bones.  The  carbonisation 
takes  place  in  specially  designed  retorts,  holding  from  40 
to  ."in  kilos,  each,  set  on  tiles  over  the  hearth,  and  so 
arranged  that  the  acetic  aeid  and  other  liquid  products  can 
be  collected,  and  the  permanent  gases  burnt  underneath. 
The  resulting  blacks  are  ground  with  water,  carefully 
levigated, and  moulded  into  "drops."  In  compounding  the 
inks,  mixtures  of  these  pigments  arc  employ,. I,  a-  each  one 
has  a  special  shade  of  its  own,  a  good  mixing  being  a- 
follows  : — Frankfort-black,  50  parts  :  ,,,,,|  fish, 

black, 25  parts  each.  On  the  small  Bcale,  the  ink  is  often 
made  with  a  muller  and  stone,  the  black  being  moistened 
with  a  few  drops  of  thin  varnish,  and  when  thoroughly 
mixed,  strong  varnish  added  until  the]  sistency  i- 

reached,  blue  being  put   in  if  desired.     On  a  larger  scale 

1, J  parts  of  thin  varnish  are  heated  in  a  steam-jacketed 

pan  provided  with  a  mechanical  agitator,  51  '  pure  " 

blue   added,  the  temperature  raised  to  150    C,  and. 
half  an  hour's   stirring.    25    parts    of  n  thrown  in. 

The  mass  is  cool  -lit,   and    500   pin-     .1    the  pre- 

viously-described mixed  black  and  200  of  strong  varnish 
mixed  in,  and  the  whole  finally  groui  1  on  granite 
or    iron     roller     mills.        The    author  number 

of  formula?  for  the   manufacture  of  different  grades  of  ink, 
the  following  being  specially  recommended  as  bai 
black  colour,  free  from  "  bronze  "  and  keeping  well.     Thin 
nut-oil  varnish,  1,000  part-:  strong  varnish,  made  from   - 
percent,   of  nut  20   per  cent,  of  linseed  oil,  200 ; 

Carnauba  wax.  25;  paraffin,  35 j  rosin  soap,  25;  Paris 
violet,  0-5;  "pui  ':  cork  black,  100  ;  blood  black, 

.".ii;  Frankfort  black,  200 ;  and  bone  black,  150  parts.    The 
1  in  alcohol  before   being  addid  to  the  hot 
varnish   and  the  blue  is  ground  and  put  thro    [  -  eve. 

— F.  H.  I.. 
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PATENTS. 

The   Production   of  Colours  on   Fibres.      II.   E.    Newton. 

I  d.     From  "  The  F'arhenfabrikon  vormals  F.  Bayer 

an.i    Co.,"    Klbcrfcld.    Germany.       Eng.    Pat.     11,891, 

June  16,  ■  - 

I'm:  colours  are  produced  from  the  dyestuffs  referred  to  in 

Eng.  Pats.    8530  of   1890,   9636   of  1891,  22,641*   of   1891, 

195  of   1892,   and    15,439  of  1892    (this   Journal,  1893, 

258,  593,  and    7  54),  by  diazotising   them  on  the  fibre  and 

subsequently  treating  the  fabric  in  a  hot  acid  or  alkaline 
bath.  Similar  shades  are  obtained  if  instead  of  diazotising 
and  subsequently  treating  the  dyed  fabric  as  above,  it  is 
subjected  to  the  action  of  weak  oxidising  agents.  For 
instance,  the  colouring  matter  from  one  molecular  propor- 
tion of  tetra/.o-ditolyl  chloride  and  two  molecular  proportions 
of  t.3'-a-naphthylamine  sulphonie  acid  is  dyed  on  cotton  in 
a  bath  containing  sodium  sulphate  and  sodium  carbonate. 
After  rinsing,  the  dyed  fabric  is  immersed  in  an  acidulated 
bath  of  sodium  nitrite  for  about  half  an  hour,  when  the 
bluish-black  colour  is  turned  to  violet-brown.  The  material, 
after  washing,  is  then  heated  at  about  50  C.  in  a  5  per 
cent,  bath  of  sodium  carbonate,  when  a  cuteh-brown  shade 
is  produced  fast  to  washing.  A  similar  shade  is  obtained 
by  dyeing  the  fabric  as  above  and  then  treating  it  for  some- 
time in  a  weak  bath  of  chloride  of  lime.  The  strength  of 
the  bath  is  about  0-25°  B.  and  the  temperature  :;tT—  -In  C. 
The  products  obtained  are  supposed  to  he  azoxy  compounds. 

'—  T.  A.  L. 


the  production  of  the  leuco  derivatives  of  the  above  com- 
pound-, and  these  ore  obtained  by  condensing  the  alkylated 
diamido-diphenyl  methanes  or  homologues  thereof  with 
oxazine  dyestuffs,  or  else  by  condensing  the  alkylated 
diamtdo-benzh; drols  with  the  leuco  derivatives  of  the 
oxazine  dyestuffs.  The  two  following  examples  illustrate 
the  production  of  these  leuco  derivatives.  ( 1.)  31  kilos,  of 
new  blue  R  and  26  kilos,  of  tetra-metbyl-diamido-diphenyl- 
methane  are  dissolved  in  250  kilos,  of  alcohol  and  kept  at 
80  C.  for  several  hours.  The  leuco  compound  produced  can 
be  precipitated  by  adding  water.  (2.)  The  same  quantities 
of  new  blue  I;  and  alcohol  are  taken,  and  zinc  dust  and 
hydrochloric  acid  are  added  until  the  solution  is  decolourised. 
The  filtered  solution  is  then  mixed  with  27  kilos,  of  tetra- 
mctlnl-diamido-benzhydrol,  and  heated  at  70' — S0J  C.  for  12 
hours,  when  the  reaction  is  complete,  and  the  leuco  compound 
is  precipitated  by  water.  The  leuco  compound  produced 
according  to  either  of  the  above  examples  is  mixed  with 
50  kilos,  of  acetic  acid  and  125  kilos,  of  a  20  per  cent,  lead 
peroxide  paste.  Sulphuric  acid  is  then  added  to  precipitate 
the  lead,  an  1  after  lilteriug  off  the  lead  sulphate  the  filtrate 
is  mixed  w  ith  25  kilos,  of  ziue  chloride  and  sufficient  salt  to 
precipitate  the  dyestuff,  which  can  be  purified  by  dissolving 
and  reprecipitating  it.  The  colouring  matter  thus  obtained 
is  found  to  be  identical  with  that  described  in  the  first 
example  of  Eng.  Pat.  11,876  of  1892.  By  using  twice  the 
quantity  of  lead  peroxide,  paste  and  working  the  product  up 
as  before,  a  product  is  obtained  which  is  identical  with  that 
mentioned  in  example  2  of  the  before-mentioned  specification. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Lake,  London.  F'rom  A.  Leonhardt  and  Co., 
Muhlheim-on-the-Maine,  Germany.  Eng.  Pat.  12,323, 
June  22,  1893. 

By  condensing  m-amido-p-crespI,l  . 2.  4C,H..('II  .NI1...0H, 
with  formaldehyde,  preferably  in  presence  of  a  mineral  acid, 
it  yields  diamido-dihydroxyditolylmethane,  which,  on  treating 
with  a  dehydrating  agent,  such  as  sulphuric  acid,  and  sub- 
sequently oxidising,  is  converted  into  a  colouring  matter.  A 
colouring  matter  of  the  rhodamine  series  is  also  produced 
by  heating  ;n-amido-/>-cresol,  and  phthalic  anhydride  in 
presence  of  sulphuric  acid.  The  following  quantities  are 
employed  for  the  preparation  of  the  methane  derivative. 
About  12  kilos,  of  «;-amido-/)-cresol  are  dissolved  in  200 
litres  of  water,  containing  14  kilos,  of  30  per  cent,  hydro- 
chloric acid,  and  treated  with  3 '8  kilos,  of  a  40  per  cent. 
formaldehyde  solution.  After  standing  some  time,  the 
solution  is  heated  to  60°  C.,  a  small  quantity  of  sodium 
nate  is  added  to  precipitate  impurities,  and  the  diamido- 
dihydroxy-ditolyl  methane  is  precipitated  from  the  filtrate 
by  adding  sodium  carbonate.  The  product,  when  crystallised 
from  spirit,  melts  at  about  225°  C.  By  heating  it  with  five 
times  its  weight  of  sulphuric  acid  to  100c  C.,  it  forms  a 
yellowish-red  melt,  and  when  a  sample  supersaturated  with 
caustic  soda  gives  no  precipitate  on  adding  acetic  acid,  it  is 
poured  into  20  times  its  weight  of  ice  water,  when  most  of 
the  condensation  product  is  precipitated.  The  mother-liquor 
is  mixed  with  salt  and  zinc  chloride,  and  oxidised  with  ferric 
chloride  or  potassium  bichromate.  The  colouring  matter  is 
purified  by  dissolving  in  water  and  reprecipitating.  The 
orange-red  colouring  matter  from  m-amido-eresol  and 
phthalic  anhydride  is  obtained  by  heating  together  1  kilo, 
of  the  latter,  2  kilos,  of  the  former,  and  8  kilos,  of  sul- 
phuric acid  to  160J  C.for  several  hours.  The  melt  is  poured 
into  100  litre*  of  water,  the  whole  boiled  up  and  filtered, 
when  the  greater  part  of  the  colouring  matter  crystallises 
out  on  cooling,  the  remainder  being  precipitated  with  salt. 

— T.  A.  L. 


The  Manufacture  of  New  Leuco  Compounds  and  the 
Production  of  Colouring  Matters  therefrom.  H.  E. 
Newton,  London.  F'rom  "  The  Farbenfabriken  vormals 
¥.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  13,394, 
July  10,  1893. 

Tins  specification  describes  another  method  of  obtaining 
the  dyestuffs  referred  to  in  Fing.  Pat.  11,876  of  1S92  (this 
JourLal,  1893,  595).     The  methods  now  mentioned  are  for 


Manufacture  of  Colouring  Matters  ]hj  Reduction  of 
Tetra-nitro-anthrachrysone  and  Diuitro-anthrachrysone- 
disulphonic  Acid.  O.  Imray,  London.  From  "  The 
F^arbwerke  vormals  Meister,  Lucius,  and  Briiuing," 
Hoechst-on-tlie-Maine,  Germanv.  Eng.  Pat.  13, 395, 
July  10,  1893. 

These  colouring  matters,  which  dye  mordanted  wool  green 
and  blue  shades,  are  obtained  from  tctra-nitro-anthraehry- 
sone  and  diuitro-anthrachrysone  disulphonic  acid  by 
reduction  in  an  alkaline  or  acid  solution.  The  following 
substances  may  be  employer]  as  alkaline  reducing  agents  : — 
Sodium  or  ammonium  sulphide,  glucose,  sulphate  of  iron, 
and  similar  reagents,  and  the  method  employed  is  to 
dissolve  the  tetra-nitro-anthrachrysone  in  about  20  times 
its  weight  of  water  containing  rather  more  carbonate  of 
soda  than  corresponds  to  four  hydroxyl  groups.  Sodium  sul- 
phide (for  four  nitro  groups)  is  then  added,  and  after  standing 
some  time  the  solution  is  warmed  on  the  water-bath  for 
an  hour.  After  cooling,  the  colouring  matter  is  precipitated 
by  salt  or  acid  and  is  used  for  dyeing  as  a  paste.  It  dis- 
solves in  hot  water  with  a  blue  colour,  in  dilute  caustic  soda 
with  a  violet,  and  in  ammonia  with  a  blue  colour,  and  is 
precipitated  easily  from  these  solutions  by  salt  or  acid. 
The  solution  in  concentrated  sulphuric  acid  is  violet.  On 
chromed  wool  it  gives  deep  green  to  blackish-green  shades 
fast  to  soap  and  fulling.  In  order  to  carry  out  the  reduc- 
tion in  an  acid  solution  the  tetra-nitro-anthrachrysone  is 
mixed  with  30 — 40  times  its  weight  of  diluted  hydrochloric 
or  sulphuric  acid,  and  rather  more  zinc  is  added  than  is 
required  for  four  nitro  groups.  After  about  12 — 24  hours 
the  colouring  matter  separates  in  flakes,  and  the  reaction 
is  completed  by  warming  the  melt  on  the  water-bath,  when 
the  dyestuff  is  filtered  off  and  purified  by  precipitating  its 
dilute  alkaline  solution  with  salt.  The  colouring  matter 
forms  a  greyish-blue  paste,  which  dries  to  a  black  powder 
with  a  metallic  lustre,  dissolving  in  concentrated  sulphuric 
acid  with  a  brownish-red  colour.  On  chromed  wool  the 
shades  range  from  bluish-grey  to  blue,  and  are  said  to  be 
perfectly  fast  to  fulling,  soap,  and  light.  In  a  similar 
manner  colouring  matters  can  also  be  produced  from  diuitro- 
anthrachrysone  disulphonic  acid.  These,  however,  are  also 
capable  of  dyeing  unmordanted  wool  from  an  acid  bath. 
With  alkaline  reducing  agents  the  shades  from  an  acid 
bath  on  unmordanted  wool  are  blue,  whilst  on  chromed  wool 
they  are  green,  and  on  wool  mordanted  with  alumina  they 
are  bluish-green.  The  colouring  matter  obtained  by 
emplo3'ing  acid  reducing  agents  gives  pure  violet  shades  on 
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Manufacture    of    Mordant-dyeing     Colouring     Matters. 

C.  D.  Alii,  London.     From  "The   Actieu  Gesellschaft 

fiir  Anilin    Fabrikation,"  Berlin,   Germany.     Eng.  Pat. 

13,833,  July  17,  1S93. 

The  colouring  matters  described  are  azo-dyestuifs  derived 

from  a-aniido-6-naphthol  and  the  two  sulphonic  acids 

same,   CmHiNHs.OH.SOsH  [1.2.6]   ami  [1.2.7],  which 

contain  a  hydroxy]  and  an  amido  group  in  the  ortho  position. 

The  colouring  matters  obtained    by    combining  diazo   and 

tetiazc  compounds  w ith  the  se  substances  dye  wool  mordanted 


iinmordanted  wool  from  an  acid  bath,  on  chromed  wool 

blue   -hade-,  aud  on  alum  ide  is 

violet-blue.  <  in  mordanted  wool  tl.  isl  to 
fulling.     I    A.  I.. 

/  i  nidopkenol 

ami     I  [rids,  and  to  the    Manufacture 

I  U  II       II.     Like.     I 

From    K.    Oehler,    Offenba  G  rmany. 

i,  July  10, 

I  in  sulphonic  a  i  by  heating  the 

aniline  and  ol    o-  and  y>  tohiidino  with 

eausi  i  tnidophenol 

solphonk  acid  III-  ■-  obtained  bj  Ileal  odium 

aniline   o-disulphonati  50  per  cent,  can-tie 

soda  lye  to  200  C,  and  precipitating  the  cold  melt  with 
hydrochloric  acid.  When  boated  on  the  water-bath  with 
sulphuric  acid  it  is  converted  into  the  isomeric  amidophi 
sulphonic  acid  I  V.  By  fusing  12  kilos,  of  the  acid  potassium 
salt  of  a-auilinc  nt-disulphouic  acid  with  3G  kilo-,  of  50  per 
cent,  soda  lye  for  7  hours  to  220  C.,  the  so-called  amido- 
plienol  sulphonic  acid  V.  is  produced  bj  precipitating  the 
melt    with    hydl  icid.      In    a    similar    manner    the 

im  sail  of  p-toluidine   disulphonii  ed  by 

sulphonating  ;>-toluidinc  >.  when  heated  with  twice  its  weigh! 
Ol  .'in  per  cent,  caustic  sodalyefor  a  hour- to  310  —880  I  .. 
and  precipitated  with  hydrochloric  acid,  gives  amidocn 
sulphonic  acid.  The  same  acid  is  obtained  by  sulphonating 
p-nitrotoluene,  reducing,  again  sulphonating.  and  then 
heating  with  caustic  soda  lye.  By  treating  o-nitrotoluene 
in  this  waj  an  amidocresol  sulphonic  acid  IV.  is  produced, 
which  on  heating  with  ac  1  melting 

at  I5i  C.  All  these  compounds  will  combine  with  diazo 
compounds,  or  the  compounds  themselves  may  be  diaw>tised 
and  combined  with  amines  and  phenols  and  their  derivatives. 
The  shades  of  the  colouring  matters  obtained  range  from 
scarlet  to  yellow,  whilst  the  hcxazo  compounds  obtained 
by  combining  a  d  pound  with  the  combination  from 

tetrazodiphenyl  and  amidophenol,  or  amidocresol  sulphonic 
acid  and  resorcinol,  or  m-phenylene  diamine,  gives  darker 
shades.— T.  A.  h. 

Improvements  relating  t<>  the  Production  of  Colouring 
M  :■■  -.  A.  Ashworth  and  J.  Burger,  Bury.  Eng.  Pat. 
13,419,  July  11,  1893. 

Thb  o-nitrofo-naphthols,  CIOH6.OH.NO  1.2  or  2-1]  or 
a-amidh-jS-naphthol,  can  be  condensed   with    _■  :id  or 

with  tannin  by  warming  with  sulphuric  acid,  giving  colouring 
matters  which  dye  on  chromium  mordants.  A  solution  of 
or  17  kilos,  of  dried  ga'.lic  acid  or 
32  kilos,  of  tannin  in  200  kilos,  of  sulphuric  acid  of  66  B. 
has  gradually  added  to  it  17  :>  kilos,  of  a-hydroxy-/8-uitroso- 
naphthalene  or  jS-hydroxY-a-nitroso-naphihalene,  the  tem- 
perature being  kept  below  25  C.  When  all  is  dissolved, 
the  temperature  is  raised  to  40  C.  for  an  hour,  then  in 
another  hour  to  60  — To  I'.,  and  finally  for  two  hours  to 
S3  — 90  I  .  The  melt  is  then  cooled  down,  poured  on  to 
ice,  and  the  colouring  matter,  which  precipitates  in  Bakes, 
is  filtered  off.  When  dry  it  forms  a  black  powder,  sparingly 
soluble  in  cold  water  and  alcohol,  soluble  in  hot  water,  and 
very  slightly  soluble  in  ether.  The  colour  iu  dilute 
soda  is  brown,  and  purplish-brown  in  sulphuric  acid,  giving 
brown  Bakes  on  dilution.  The  colouring  matters  are  used 
preferably  in  the  form  of  paste,  and  when  dyed  on  chromium 
mordants  give  brown  shades  last  to  light  and  soap. 

— X.  A.  I.. 


with  a  chromium  -  I   light. 

I 
combim  iphthol   d 

iu  dibit 
blacki- 

solution  from  '.'I    k  ,,   wbich   I 

be  ii  neutralised  bj  tl 
i-  .i.  II- 

uapbthol  sodium  sulphoi 
a  brow  ;  i  and  dyes  ■  I  wool 

;l  deep  ,,  |    may 

Old      III 

In  this 

either 

I.  such 

I  sulphonic  dcr   thai  tl 

product  may  be  sufficiently  soluble  in  water. — T.  A    I. 


Thi  Manufacture  and  Production  oj    \ 

v.   .1    1'.  Johnson,  London.     From  "The  lis 
Anilin    and    Soda     Fabrik,"     1 
l'at.  14,014,  Julj 

Thkse  dyestnffs  are  acridine  derivatives  and  are  obtained 
by  alkylating  the  compound  fora 

with  ammonia  having  the  empirical  formula  C    II    \  '  >.  and 
istitution — 

11 
jj 

US~CUt('   \(,|f  _NH. 
M 

I       ! 
C  11.  <  i> 

On  alkylation,  by  heating  with  an  alcohol  aud   bydro- 

chJoric  or  sulphuric    acid  at    about  100    ('..or    by    car, 
treating  with  an   alky]    nalogen    compound,    there   result-    a 
]>roduct  of  the  general  formula— 

\x    «  ":,<(\)c.n.-Nx. 

i    H4.COsB 

where  X  represents  either  hydrogen  or  an  alkyl  group,  and 
K  is  an  ftlkyl  group.  -   obtained   arc  yellow    an  1 

orange  dyes,  and  the  following  quantities  are  given  for  the 
pro  In  t:  m  of  a  dyestoff  which  much  i  |  hosphme. 

About  1  kilo,  of  the  compound  I  II  ^  !l  -  mixed  with 
10  kilos,  of  96  per  cent,  ethyl  alcohol  and  heated  under  an 
inverted  condenser  on  the  water-hath,  a  slow  current  of 
hydrochloric  acid  gas  -ed  through  the  liquid  until 

no  furthei  production  of  the  dyestuff  take-  place.  The 
hoi  and  hydrochloric  acid  are  then  distilled  off  on  the 
water  bath  and  the  residue  i-  dissolved  in  boiling  water. 
After  filtering,  the  dyestuff  h  precipitated  with  salt,  and  is 
purified  by  repeating  thi<  treatment.  The  dyestuff  i<  an 
orange-coloured  powder  soluble  in  water  and  alcohol,  giving 
reddish-yellow  solutions  having  a  yellowish-green  fluores- 
An  autoclave  maybe  used  instead  of  an  upright 
condenser,  aud  by  carrying  the  alkylation  further,  redder 
products  are  obtained  correspon  line;  to  an  alkylation  iu  the 
amido  groups. — T.  A.  L. 


Improvements   in     the    Manufacture    or  of 

Colouring  Matters  derived  from  Anthraqainone.     H.  K. 

mdon.     K:  ufabriken  vonnals 

]■'.     Haver    and    I  Eng.     Fat. 

1  1,345,  July  25, 
liv  the  action  of  sulphuric  acid  on  di-o-nitroautbrapainone 
-affs  have  hitherto  been  obtained,  but  by 
tl,e  ;l  .  to  the  melt,  colouring  matters 

which  give  brilliant  shades  are  formed.     It  is  assumed  that 
the  hydroxy]  groups  in   the  uthraquinone  deriva- 

tives produced,   form   baric    ether-    which     are    -table    in 
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presence  of  concentrated  or  fuming  sulphuric  acid,  even  at 
hiixh  temperatures.  The  following  example  illustrates  the 
method  employed  : — A  mixture  of  10  kilos,  of  di-o-nitro- 
anthraquinone,  10  kilos,  of  crystallised  boric  acid,  and 
10  300  kilos,  of  sulphuric  acid  of  66°  B.  (containing 
92  to  93  per  cent,  of  pure  sulphuric  acid),  is  heated  in  an 
enamelled  pan  with  constant  agitation.  At  about  230' C. 
a  reaction  sets  in  and  the  temperature  rises  to  250°  or 
C.  The  melt  is  then  allowed  to  cool,  poured  into 
0  litres  of  cold  water,  boiled  up,  filtered,  and  washed 
tree  from  acid.  The  dyestuff  so  formed  consists  principally 
of  the  hexahydroxyanthraquinone  described  in  Eng.  Pat. 
17.712  of  1890  (this  Journal,  1891,  917),  together  with  a 
small  quantity  of  a  compound  containing  nitrogen  similar 
to  that  formed  by  the  action  of  ammonia  on  bexahydroxy- 
anthraquinone,  as  described  in  Eng.  Pat.  8702  of  1891 
(this  Journal,  1892,  514).  It  also  contains  small  quantities 
of  the  alizarin  hexacyanine  of  Eng.  Pat.  4871  of  1891  (this 
Journal,  1892,  513).  On  wool  mordanted  with  chromium 
salts  the  dyestuff  produces  intense  Hue  shades.  The 
proportions  of  the  different  components  vary  according 
to  the  strength  of  the  sulphuric  acid  employed  :  for 
instance,  by  using  a  weaker  sulphuric  acid  than  that 
mentioned  above,  the  product  consists  almost  entirely  of 
hexahydroxyanthraquinone.  The  same  process  may  also 
he  applied  to  the  isomeric  dinitroanthraquinones,  or  to  the 
crude  mixture  of  nitroanthraquinones  obtained  by  nitrating 
anthraquinone  or  anthracene,  or  the  sulphonic  acids  of  these 
nitroanthraquinones  rnay  be  similarly  treated. — T.  A.  L. 


The  Manufacture  ami  Production  of  a  New  Amido  Sulpho 
Acid  and  of  New  Azo  Dyes  therefrom.  J.  Y.  Johnson, 
London.  From  "  The  Badische  Anilin  and  Soda  Fabrik,'' 
Ludwigshafen,  Germany.  Eug.  Pat.  14,678,  July  31, 
1893. 
The  new  acid  is  m-phenylene  diamine  disulphouic  acid 
obtained  by  the  action  of  fuming  sulphuric  acid  on 
Hi-phenvlenedianiine  or  one  of  its  salts,  sufficient  acid  being 
taken  that  at  least  two  molecular  proportions  of  S03  are 
present  for  every  one  molecular  proportion  of  m-phenylene- 
diamine.  The  sulphonation  is  complete  when  on  combining 
a  sample  with  diazotiscd  primuline  in  an  alkaline  solution 
an  orange-yellow  dyestuff  for  cotton  is  produced.  The 
presence"  of  nt-phenylenediamine  or  of  the  monosulphonie 
acid  produces  a  much  browner  shade.  The  quantities 
employed  are  as  follows  :— One  kilo,  of  w-phenylenediamine 
hydrochloride  is  mixed  with  5  kilos,  of  fuming  sulphuric 
acid  containing  40  per  cent,  of  free  anhydride,  and  the 
temperature  is  gradually  taised  to  120c  C.  until  the  reaction 
is  complete  as  described  above.  The  melt  is  then  poured 
into  water,  limed,  filtered,  and  converted  into  the  sodium 
salt,  or  the  free  acid  may  be  separated  by  concentrating  the 
solution  of  the  calcium  or  sodium  salt  and  addiog  an  excess 
of  strong  hydrochloric  acid.  By  combining  the  acid  with 
diazobenzene  chloride  in  presence  of  sodium  acetate  a 
colouring  matter  is  obtained  which  dyes  wool  yellow  from 
an  acid  bath.  An  orange-yellow  colouring  matter  for 
unmordanted  cotton  is  produced  by  diazotising  112  kilos,  of 
primuline  with  16  kilos,  of  sodium  nitrite  and  140  kilos,  of 
30  per  cent,  hydrochloric  acid,  and  combining  this  with  an 
ice-cold  solution  containing  55  kilos,  of  ui-pheuylenediamine- 
disnlphonic  acid  and  1 12  kilos,  of  calcined  soda  in  7(H)  litres 
of  nater.  The  whole  is  agitated  for  24  hours,  and  the 
colouring  matter  precipitated  with  salt,  filter-pressed,  and 
dried.— T.  A.  I.. 


Improvements  in  the  Manufacture  if  Colouring  Mutters 

C.I).   Abel,  London.     From   "The   Actien  Gesellschaft 

fur  Anilin   Fabrikatiou,'-   Berlin,   Germany.      Eng.  Pat. 

14,895,  August  :),  1893. 

DlBECT-dyeiDg  colouring  matters  for  unmordanted  cotton 

giving  very  dark    i-hades   from  a  single  bath,  without   the 

ssity  for  diazotisation  and  combination  on  the  fibre,  are 

obtained    by   combining   one   molecular  proportion    of   a 

tetra/o    compound  with    one  molecular   proportion  of   the 

amido-naphthol    disulphouic   acid   of  Eng.    Pat.   15.175  of 


1889  (this  Journal,  1890,  854),  rediazotising  the  inter- 
mediate compound  thus  formed,  and  combining  it  with  two 
molecular  proportions  of  m-tulylene  diamine,  ;n-pbeny!ene 
diamine  or  resorcinol.  With  regard  to  the  quantities 
employed,  21  "2  kilos,  of  tolidine  are  converted  into  a 
tetrazoditolyl  salt  and  combined  with  a  solution  containing 
32  kilos,  of  amido-naphthol  disulphouic  acid  and  30  kilos, 
of  sodium  carbonate.  When  the  formation  of  the  inter- 
mediate compound  is  complete,  the  product  is  diazotised  by 
adding  90  kilos,  of  hydrochloric  acid  of  20:  B.  and  7  kilos, 
of  sodium  nitrite.  The  new  tetrazo  compound  thus 
produced  is  run  into  a  solution  containing  30  kilos,  of  m- 
tolylene  diamine  and  30  kilos,  of  sodium  carbonate.  After 
agitating  for  some  time  the  solution  is  boiled,  the  colouring 
matter  salted  out,  filter-pressed,  and  dried.  It  dyes  un- 
mordanted cotton  a  deep  black  from  a  soap  bath,  fast  to 
acids-and  alkalis. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Lake,  London.  From  A.  Leonhardt  and  Co., 
Miihlheim-on-tbe-Maine,  Germany.  Eng.  Pat.  15,080, 
August  5,  1893. 

Greenish  to  reddish-blue  basic  colouring  matters  may  be 
obtained  from  ui-amidocresol  (CH3  :  NH2  :  OH  =  1:2:4) 
or  its  mono-alky lated  derivatives — (1)  by  reacting  with  the. 
uitroso  or  azo  derivatives  of  dialkylated  »i-amidophenol  or 
m-amidocresol  on  the  amidoeresols ;  (2)  by  converting  the 
amidocresols  into  azo  compounds  and  combining  these  pro- 
ducts with  amidocresols  or  aromatic  amines  ;  and  (3)  by 
condensing  the  amido  cresols  with  the  p-nitroso  derivatives 
of  aromatic  amines,  with  dichlorimides,  with  aromatic 
p-diamines  or  with  p-amido-azo  compounds.  The  process 
generally  consists  in  heating  the  substances  together  in  a 
medium,  such  as  spirit  or  acetic  acid,  and  precipitating  the 
colouring  matter  by  means  of  salt  and  zinc  chloride.  For 
instance,  a  mixture  of  6  kilos,  of  amidocresol,  16  kilos,  of 
nitroso-dimethyl-w-amidocresol  hydrochloride,  and  40  litres 
of  spirit,  is  heated  under  a  condenser  until  the  nitroso  com- 
pound has  disappeared.  The  melt  is  then  diluted  with  200 
litres  of  hot  water,  any  impurities  present  are  precipitated 
by  adding  7  kilos,  of  sodium  acetate,  and,  after  filtering, 
the  colouring  matter,  which  dyes  mordanted  cotton  blue,  is 
precipitated  by  adding  salt  and  zinc  chloride.  As  an 
example  of  the  second  method,  6  kilos,  of  benzene-azo- 
ethylamidocresol,  2  ■  5  kilos,  of  m-amido-dimethyl-p-toluidine, 
4  litres  of  30  per  cent,  hydrochloric  acid,  and  15  litres  of 
spirit,  are  heated  under  an  inverted  condenser  for  24  hours 
until  a  sample  diluted  with  water  shows  the  formation  of  a 
bluish-violet  colouring  matter.  After  dilution  with  200 
litres  of  boiling  water  and  addition  of  3  kilos,  of  sodium 
acetate,  the  colouring  matter  is  precipitated  from  the  filtered 
solution  with  zinc  chloride  and  salt.  The  process  described 
in  Eng.  Pat.  13,565  of  1890  (this  Journal,  1891,  760)  for 
the  preparation  of  colouring  matters  from  dialkylated 
amidocresols  may  also  be  applied  by  substituting  for  them 
amidocresol  or  mono-aikylated  amidocresol.  The  following 
example  illustrates  the  method  for  obtaining  a  colouring 
matter  by  oxidising  a  p-diamine  together  with  m-amido- 
cresol or  its  alkyl  derivative  according  to  this  invention.  A 
solution  of  6  kilos,  of  amidocresol,  20  kilos,  of  sodium 
acetate,  and  10  kilos,  of  p-tolylene  diamine  hydrochloride  in 
500  litres  of  boiling  water,  is  gradually  oxidised  by  adding 
140  litres  of  a  15  per  cent,  ferric  chloride  solution.  After 
cooling,  the  liquid  is  filtered  and  the  colouring  matter  pre- 
cipitated as  before.     It  dves  mordanted  cotton  violet-blue. 

— T.  A.  L. 


Improvements  in    Colouring   Matters.     B.    G.    Williams, 

H'-vwood,   Manchester.      Eng.    Pat.    15,509,    August    15, 

189*3. 
This  is  an  improved  method  of  obtaining  colouring  matters 
similar  to  those  produced  according  to  Eng.  Pat.  1593  of 
1888  (this  Journal.  1889,  279).  In  the  present  process  one- 
molecular  proportion  of  m-phenylene  diamine  or  one  of  its 
homologues   is     mixed   with  two   molecular  proportions  of 
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in  nitrite  and  one  moleouhu   propurtion  ol  a  phenol, 
raaoreinol,  ito  hydrochloric  aeid  i~  run 

into  the  Bolntiou  ui  a  low   tempevatura.    The  oolouriog 

mattera  dye  nnmordanted  cotton  from  an  alkalii r  neutral 

imtli.      The     dycstufl    from    Di-phcnylonc    diamine     and 

rcinol   is  produced  aa  follows:      \  solution  of  10*8  lb, 

of  m-pheuylene  diamine,  60  lb.  of  caustic    toda,   14  lb.  of 

sodium  nitrite,  and   II  lb.  of  reiorcinol  in  35  water 

iboul    9   C,  and  dilute  hydrochloric 

acid  is  inn  in  slowly  until  the  reaction  is  complete,  can 

soda  being   added  from  time  to  time   if  necessary   so  :i-  t" 

keep   the   solution   "strongly   alkaline    during   the    whole 

ition."     An  exci  ss  ol   liydi  I  is  then  added 

is  filtered  off,  washed,  and 

dried  at  a   low  temperature  with  sufficient  caustic  alkali  t" 

rcii.li  [t  dyes  mordanted  cotton  brown 

a  an  alkaline  bath  with  or  without  the  addition  of  salt. 

— T.  A.  1.. 

Manufacture   of  Colouring    Matters  applicable    i"    Uu- 
mordanted  Fibres  or  Fabrics.    .1.  [mray,  London.     From 
"  La  Societe  Anonyme  des   Malieres  Colorantes  el 
doits  Chimiques  de  St.  Denis,"  Paris,  France.     Eng.  Pat. 
23,578,  December  7,  1S93. 

Black,  blue-black,  ami  blackish-green  colouring  matters 
for  nnmordanted  cotton  are  obtained  by  heating  certain 
aromatic  diamines,  amido  phenols,  and  other  bodies  with 
sulphur  and  caustic  soda.  The  colouring  matters  are 
divided  into  two  Beries,  to  the  tir.-t  of  which  belong  those 
derived  from  p-phenylene  diamine, p-amido-dimethylaniline, 
Bernthsen's  mercaptan  (Annalen,  251.  23),  azophenine, 
and  indamines,  amido-azo-benzene,  and  generally  azo  com- 
pounds which,  on  reduction,  give  a  /,  diamine.  Tbc  colour- 
ing matters  of  tins  scries  arc  very  soluble  in  water,  but 
insoluble  in  acids,  and  dye  yellowish  or  greenish-black 
shades.  Precipitated  by  acid, they  are  only  slightly  soluble 
in  cold  alkalis,  but  are  easily  soluble  in  sodium  sulphite,  and 
dec  best  from  this  solution,  and  on  exposure  to  air  or  treat- 
ment with  an  oxidising  agent  the  colour  developes  on  the 
fibre.  The  colouring  matters  of  the  second  series,  which 
are  obtained  b\  the  action  of  sulphur  and  caustic  soda  on 
o-  or  p-amido-phenol,  oxy-azo-benzene,  ozoxybenzene,  and 
azo  colouring  matters  which,  on  reduction,  give  o-  or  p- 
amido  -phenol,  are  very  soluble  in  water,  alkalis,  or  alkaline 
sulphites,  are  insoluble  in  acids,  and,  like  those  of  the  first 
series,  arc  best  applied  from  a  sodium  sulphite  solution. 
For  obtaining  a  colouring  matter  from -i-phcuyicue  diamine, 
a  mixture  of  1  kilo,  of  the  diamine,  0*5  kilo,  of  sulphur, 
and  1  kilo,  of  caustic  soda  of  40  B.,  is  heated  for  10  hours 
to  lsn — -21H  C.  The  bronzy-black  mass  thus  obtained  is 
powdered,  and  can  be  used  directly  for  dyeing.  By  substi- 
tuting the  same  weight  of  />-amido-phenol  for  the  />-pheny- 
lene  diamine  in  the  example  just  given  a  dark  reddish- 
brown  mass  is  obtained,  which,  after  grinding,  can  be  used 
for  dyeing  us  described  above. — T.  A.  I.. 
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V.-TEXTILES :  COTTON,  WOOL.  SILK.  Etc. 

PATENTS. 
An  Improved  PasU         -  I 

B    '.oms  and  the  Sizing  of  Cotton  Goods.     \V.   V.  Brown, 
Mauri,,  ster.     Eng    Pat.  12,349, 

Tin    patentee   employs   for  above   purpose   a  mixture   of 
or   farina,    pulverised    soap,    and    Bugar. 

ingredients  are  taken  in  the  following  proportions  : — Farina 
or  Btarch,  10J  o/s. :  soap,  1  o/..,  and  sugar,  1  oz.  :  and 
dissolyedin  two   gallons  of  water.     After  being  boiled,  the 

paste  is  ready  for  USC — II.  S. 


Manufacture  of  Colouring  Matters  Vgeng   Unmordanted 
Cotton,     and     their     Salts    and    Sulpho     Derivatives. 

F.  l'ctersen-Muller.   Hale,  Switzerland.     Eng.    Pat.  8530, 
April  80,  1894. 

Violet  to  blue  colouring  matters  for  cotton  are  produced 
according  to  this  specification  by  heating  rosaniline  with 
benzidine,  tclidiue,  diamido-methylbenziiline.  diamido-di- 
phenolalkylether,  diamido-hydroxydipheiiylalkvl  ether,  or 
diamidosiilbeue,  together  with  benzoic  or  acetic  acid,  to  130 
— 185  C.  The  rosaniline  is  substituted  to  a  lower  or  higher 
degree  according  to  the  proportions  of  the  constituents, 
the  temperature  and  the  length  of  time  the  melt  is  kept  on, 
but  iu  no  ease  is  a  homogeneous  product  obtained,  although 
by  suitably  varying  the  conditions  the  product  may  consist 
principally  of  the  component  desired.  Thus,  in  order  to 
obtain  a  substituted  rosaniline  containing  three  diphenvl 
rests.  10  kilos,  of  rosaniline  are  heated  with  100  kilos,  of 
benzidine  and  2  kilos,  of  benzoic  acid  for  two  hours  to 
150 — 1SJ  C.  The  melt  is  then  extracted  with  dilute 
hydrochloric  acid,  and  the  colouring  matter  precipitated  as 
hydrochloride   by    salt.      It  forms  a  brown    powder,    and 


Improvements    in    or   connected    with    tin     Producing    or 
Printing      of     Designs      upon     Waterproof    Fabrics. 
J.  Frankenburg,  Salford,  and  ('  i  i.   Weber,  Mane 
Eng.  Pat.  12,367,  dun 

Powdered  alpha-oxycellulose  is  applied  to  the  adhesive 
rubber  surface  of  waterproof  cloth  by  passing  the  latter 
under  a  gauge,  in  front  id' which  the  dry  powder  is  placed 
In  this  manner  an  even  film  is  obtained,  winch,  owing  to  the 
great  affinity  of  alpha-oxycellulose  for  dyes  -  inn, ted  upoi 
like  an  ordinary  calico.  Finally  the  material  is  thinly 
coated  with  a  rubber  solution,  and  the  whole  vulcanised. 
— B    - 

Improvemt  nte  iu  flu   Manufacture  of  Flax  or  othet 
table  Fibre  Hoofing.      ('..  McTear,  Belfast       Eng.   Pat. 

14,551,  July  2S,  1S93. 

See  under  IX. t  page  737. 


Improvements  in   or  relating  to    the  '"•Retting"  of  Fibres. 

.T.  C.    Pennington   and    \V.  O.  Allison,  New  Vork.     lin«. 
Pat.  22,S08,  November  28,  1893. 

A-i  t  ORDEsG  to  the  patentee  the  "  retting  "  of  flax  and  other 
fibrous  materials  is  a  partially  putrefactive  fermentation 
brought  about  by  the  agency  of  microbes,  which  destroy  the 
gum   and  matters.     He    therefore   adds   to  the 

retting     liquid,     tepid     water     containing     pchizoiny, 
microbes  and    such  soft  salts  and   oxides   as   shall  furnish 
alimentation  to  the   microbes,  and  promote    their  growth 
and  multiplication.     It  is  stated  that  by   this  treatment  flax 
straw  mav  be  retted  thoroughly  iu  from  36  to  43  hours. 

—II.  S. 


.1  Xeir  or  Improved  Process  for  Rendering  Textile 
Materials  Wutcrpruof  and  Flame-proof.  H.  Kous  and 
G.  X.  West,  London.     Eng.  Pat.  57  is.  March  16,  1894. 

Two  solutions  are  prepared,  one  of  sugar  of  lead  (.}  lb.  to 
1  gall,  of  tepid  water),  and  the  other  of  alum  '  I  lb.  to  1 
gall,  of  tepid  water).  Both  solutions  are  allowed  to  stand 
for  6  hours,  and  are  then  mixed  together,  well  stirred,  and 
allowed  to  -tand  for  30  hours.  A-  a  precipitate  results,  the 
liquid  is  drawn  off,  and  the  material  to  be  treated  soaked 
in  this  liquid  for  4S  hours.  Then  the  fabric  is  dried,  and 
afterwards  immersed  for  36  hours  in  a  solution  of  tu 
of  soda  ami  bromide  of  potassium  (|  11).  of  the  former  and 
J  lb.  of  the  latter  to  every  gallon  of  water,.  Finally  the 
material  is  steamed,  dried,  submitted  to  hydraulic  pres-ure, 
and  finished. — 11.  S. 
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An  Improved  Process  for  Producing  Artificial  Whalebone, 
and  Method  for  forming  the  same  into  Ships.  G. 
Fehrenbach  and  L.  Prod'hoo,  Paris.  Eug.  Pat  6221, 
March  27,  1894. 
Heretofore  the  caustic  baths  employed  in  the  manufac- 
ture of  artificial  whalebone  from  hair,  bristles,  or  wool  have 
been  .  imposed  of  a  mixture  of  caustic  lime  and  caustic 
potash.  It  is  proposed  to  omit  the  liroe.  using  either  caustic 
potash  or  caustic  soda  of  a  concentration  determined  by  the 
conditions  of  temperature  and  duration  of  steeping.  The 
hair  or  other  material  which  has  been  eausticised  in  this 
bath  is  next  steeped  in  very  dilute  acid,  whereupon  "  the 
proteiuous  matter  appears  and  remains  adhering  to  each 
hair."  The  material  is  then  washed,  the  fibres  are  arranged 
parallel,  and  in  piles  to  a  given  thickness,  and  submitted  to 
hydraulic  pressure  whilst  hot.  The  strips  thus  obtained  are 
laminated,  dried,  polished,  ami  cut  to  size. — A.  G.  B. 


VI.-DYEINQ,  CALICO  PRINTING.  PAPEE- 
STAINING.  AND  BLEACHING-. 

On  the  ^Xature  of  the  Forces  which  play  a  pari  in  the  Pro- 
cess of  Dyeing.  M.  A.  Kosenstiehl.  Bull.  Soe.  Chim. 
1S94,'H— 12,  44-4S. 
The  author  ( like  others  before  him")  shows,  on  the  basis  of 
well-known  facte  and  simple  observations,  that  the  supporters 
of  both  the  mechanical  and  chemical  theories  of  dyeing  err 
in  their  one-sidedness,  and  he  defines  the  process  of  dyeing 
as  an  operation  consisting  in  covering  the  textile  fibre  with 
a  perfectly  adherent  layer  of  a  coloared  substance,  this  layer 
being  sometimes  a  compound  of  a  part  of  the  substance  of 
the  fibre  with  a  colouring  matter. — F.  M. 


iVeio   Dyeing    Process.     Presented   in    Competition   for   a 
Prize  of  the  Society  by   J).  Bonnet,  with  report  on  the 
same  by  E.   Kopp,  E.   Xoelting,  and  E.  Grandmougin. 
Bull.  Soc.  Ind.  Jlulhouse,  1894,  82—99. 
Four  new  processes  are  oescrihed,  followed  by  a  report  on 
the  correctness  and  practical  utility  of  the  author's  observa- 
tions,  the    report  being  based  on  numerous  and   detailed 
experiments    carried  out  by    MM.    Kopp,    Xoelting,    and 
Grandmougin. 

A.  New  method  of  producing  manganese  brown,  and  its 
application  in  the  production  of  aniline  black.  The  property 
possessed  by  tannin  of  reducing  permanganate  is  made  use 
of.  Cotton"  is  boiled  in  a  tannin  solution  containing  at 
least  60  grms.  per  litre,  or  in  a  decoction  of  china  galls  at 

5° 6°  B.     Allow  the  cotton  to  cool  in  the  bath,  fix  with 

tartar  emetic,  and  dye  in  permanganate  solution  containing 
not  less  than  5  grms.  per  litre.  The  method  may  also  be 
applied  in  printing,  the  tannin  being  printed  on  the  goods, 
which  are  subsequently  passed  through  permanganate. 

Aniline  black  is  produced  on  cotton  dyed  as  above,  by 
successive  treatment  with  aniline  and  bichromate  according 
to  well-known  processes.  Blacks  may  be  dyed  on  mixed 
silk  and  cotton  goods  by  making  use  of  the  fact  that  treat- 
ment with  tannin  prevents  the  formation  of  manganese 
brown  on  silk.  By  adjusting  the  amounts  of  tannin  and 
permanganate  used  previous  to  the  aniline  bath,  it  is  possible 
to  obtain  a  black  on  the  cotton  only,  on  the  silk  only,  or  on 
both  fibres  alike. 

Report  on  above. — The  only  novelty  in  the  author's  pro- 
cess is  the  use  of  tannin  ;  as  an  almost  identical  process,  in 
which  Cachou  de  Laval  was  employed,  was  in  use  some 
years  ago.  The  defects  of  the  process— leaving  out  of  the 
question  the  price  of  tannin  and  of  permanganate— are 
rapid  decomposition  of  the  permanganate  bath,  difficulty  of 
w;i-hing,  attacking  of  wooden  vessels,  lack  of  brilliancy  and 
evenness  in  the  aniline  black.     In  printing  it   is   difficult  to 


produce  a  discharge  on  account  of  the  large  quantities  of 
tannin  used.  Clear  whites  are  only  obtained  by  the  use  of 
sodium  bisulphite,  aud  this  injuriously  affects  the  black. 

Experiments  made  with  wool  show  that  it  behaves  almost 
exactly  as  si'k:  however,  on  chlorinated  wool  dark  shades 
can  be  produced  with  tannin  and  permanganate. 

B.  Xew  method  of  mordanting  with  lead,  and  its 
application  for  chrome  yellow,  &c.  The  mordant  used 
is  potassium  plunibate,  made  by  boiling  lead  dioxide  with 
concentrated  caustic  potash.  It  is  applied  by  alternately 
passing  the  cotton  through  plumbate  solution,  and  fixing 
by  washing  jn  running  water,  the  operations  being  repeated 
several  times.  For  chrome-yellow,  mordant  in  plumbate 
solution  (100  grms.  per  litre)  15  minutes  at  50"  (.'.,  then 
pass  into  bichromate.  For  brown  or  black,  mordant  with 
plumbate,  dye  with  ammonium  sulphide  ;  a  black  may  be 
thus  produced  which  is  fast  to  soap  and  weak  acids.  For 
mixed  silk  and  cotton  fabrics,  mordant  with  plumbate ;  the 
cotton  only  is  affected,  anil  on  treating  with  bichromate  is 
dyed  yellow,  while  the  silk  remains  white  and  can  be  shaded 
at  will  with  coal-tar  colours.  On  mordanting  with  plumbate 
and  passing  through  permanganate,  oxide  of  lead  is  fixed 
on  the  cotton  and  oxide  of  manganese  on  the  silk. 

!!•  pint. — The  plumbate  may  he  prepared  as  follows: — 
150  grins,  caustic  potash  are  dissolved  in  125  cc.  wa'er, 
the  solution  boiled  gently,  and  130  grms.  lead  dioxide 
gradually  added.  A  greyish  crystalline  deposit  of  potassium 
plumbate  is  formed,  which  on  cooling  appears  as  a  solid 
deliquescent  mass,  340  grms.  of  which  are  obtained  from 
the  quantities  given.  For  use  it  is  dissolved  in  dilute 
caustic  soda;  the  resulting  solution  stands  at  31°  B.,  or 
can  be  further  diluted  to  19°,  10°,  or  ~r  B.  Its  use  depends 
on  the  fact  that  on  dilution  lead  dioxide  separates  out. 
One  minute's  immersion  in  boiling  water  is  a  belter  way 
of  effecting  this  than  the  author's  method  of  washing  in 
running  water. 

The  treatment  with  plumbate  is  carried  out  cold,  owing 
to  the  alkalinity  of  the  liquid ;  even  then  the  fibre  is 
mercerised  if  the  solution  is  strong.  This  mordant  has 
no  advantage  over  other  lead  compounds  for  chrome  yellow 
or  for  sulphide  browns  and  blacks,  nor  does  it  show  any 
advantage  over  permanganate  in  preparing  coUon  for  aniline 
black. 

A  i  taction  with  tanniu  is  worthy  of  notice  and  very 
delicate.  4  cc.  of  a  0-1  per  cent,  solution  of  taonin  give 
a  distinct  currant-red  coloration  with  plumbate  at  31°  B. 
The  colour  becomes  brown  on  stauding. 

C.  Fixation  of  lead  oxide  by  alkaline  plumbites.  Litharge 
or  massicot  is  dissolved  in  excess  of  boiling  caustic  soda 
at  26°  B.,  the  solution  diluted  as  required,  the  fibre  steeped 
in  the  solution  and  fixed  in  running  water. 

Applications. — (1.)  Mineral  colours. — Sulphide  browns 
and  blacks,  mordant  as  above,  develop  in  sodium 
sulphide  solution.  Chrome  yellow  :  mordant  as  above, 
treat  with  bichromate  cold.  Metallic  oxides:  oxides 
of  iron,  copper,  or  manganese  are  deposited  by  passing 
through  solutions  of  salts  of  the  metals. 

(2.)  Dyewoods. — The  black  with  logwood  is  worth 
notice. 

(3.)  Cachou  de  Laval  and  tannin  yield  very  dark  shades. 

(4.)  Artificial  colours. — Alizarin  gives  a  violet,  naphthol 
brown  a  mahogany  brown,  &c. 

(5.1  Aniline  black. — Mordant  with  plumbite.  chrome, 
dve  w  ith  analine,  chrome  again.  <  h  mordant  with 
piuinbite,  pass  into  manganese  chloride,  then  into 
permanganate,  dye  with  aniline,  chrome.  Or  pass 
successively  through  plumbite,  tannin,  or  cachou  de 
laval  boiling,  permanganate,  aniline,  and  bichromate. 

(6.)  Printiug  with  plumbite. — The  plumbite  may  be 
discharged  with  oxalic  or  nitric  acid. 

Report. — The  plumbite  is  best  prepared  from  lead  acetate. 
To  430  grms.  lead  acetate  dissolved  in  2,000  cc.  water,  are 
I  1,700  cc.  caustic  soda  at  38°  B.  heated  to  60  C.  On 
adding  to  this  6,300  grms.  water,  10  litres  of  a  solution  at 
12  B.  are  obtained.  To  mordant,  pass  twice  through  this 
solution  cold,  and  after   12   hours   wash  well   with   water. 
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The  plumbitc  is  bcttci  Rxod  by  cold  running  water  than 
bj  immersion  in  boiling  «  itei  It  is  nol  rondibj  precipitated 
on  dilation. 

Applic  tioi  ill   Min.  i  The    sulphide 

•  to  soap,  bal  lack  im  in  ricl 
chrome  yellow  litre. 

The   fixation   of    metallic   oxides    offers   no    point   of 
interest 

•    for  dyestuffg. 

ic  and  fugil  ■  biiical 

.1  \  iolet  appears  to  l  c  produced,  and  nol  ;i  re  1,  as  stated 
by  the  author.     The  >  il  u  violet  "iili  al 

ilso  ioubtful.     It  trie  co  i  n-  can  be  dj •  'I 

on  cotton  prepared  with  plumbitc  and  tannin,  but  the 
method    offers    no   advantage,   and    the    i 
blackened  bj  sulphuretted  hyd 

i  k.     The     i 
useful. 

D.  Method  of  obtaining  two  different  shades  on  mixed 
fabrics  of  silk  and  wool.     Mordaol  iniate; 

t be  wool  only  is  mordanted,  aud  acquires  ih  ■  property  of 
oxidising  aromatic  amines,  thus  dyed,  whil 

silk  remains  white, and  cm  be  afterwards  dyed  with  suitable 
coal-tar  colours. 

■ !. — In  order  to  apply  this  process  foi  anilim 
50  per  cent,  of  bichromate  must  be  used  and  the  mordanting 
repeated  throe  or  fonr  times.  Mordant  boiling,  and  dye 
cold  with  nitrates  of  amines.  e.g.,  aniline,  ortho-  or  para, 
toluidine,  a-naphtbylamine,  &c.  Repeal  two  or  three  ti 
Bj  dj  ing cold  we  obtain  the  minimum  of  colour  <m  the 
silk,  but  even  in  this  case  a  good  white  on  the  silk  dor- 
nol  result.  The  method  can,  however,  lie  applied  in  con- 
nection with  phenolic  colouring  matters.  Mordant  with 
:i  per  cent,  bichromate,  boiling,  dye  with  anthracene  bro?  d, 
cbromotrOp,  &c.  The  wool  ooly  is  dyed.  The  process  is 
of  little  practical  interest. —  R.  B.  B. 


An  Application  o/'  Silica':   of  Soda.     ti.  Geisenheimer. 

Comptes  rend.  118  (189*),  192-194. 
HiiwF.vKi;  pure  may  be  the  chemicals  employed  in  bleaching 
linen,  one  is  never  sure  of  getting  it  perfectly  clean,  even  if 
the  soda  crystals  arc  quite  white,  the  soup  rich  in  fatty 
matters,  and  the  canstic  hi  i  i  free  from  sulphides  and 
silicates.  Often  the  linen  remains  reddish,  or  is  covered 
with  large  yellow  spots,  or  retains  all  its  original  stains.  To 
remove  these  blemishes  the  bleacher  increases  the  quantity 
of  caustic  or  the  time  of  boiling,  and  even  if  he  succeeds  in 
his  endeavours  the  linen  is  damaged  in  the  process.  These 
mishaps  arc  usually  attributed  to  the  chemicals,  whi 
they  should  be  attributed  to  the  nature  of  the  water  used. 
Some  waters  are  well  spoken  of,  whereas  others  are  rejected 
as  unsuitable  for  bleaching.  This  distinction  aught  to  dis- 
appear. The  only  salts  which  can  usually  exercise  any 
effect  are  those  of  calcium  and  magnesium.  On  boiling,  or 
on  addition  of  soda,  calcium  bicarbonate  form-  a  precipitate 
which  adheres  to  the  linen  ;  acting  as  a  lake,  it  fixes  in  the 
tissues  the  yellowish  colour  of  the  alkaline  solution,  and 
the  stains  thus  produced  are  not  removed  by  subsequent 
washings  or  by  oxidising  agents.  Calcium  sulphate  acts 
in  a  similar  way. 

When  distilled  water  is  used,  or  water  which  has  been 
simply  purified,  these  mishaps  do  not  occur;  and  a  chalky- 
water  can  bo  rendered  harmless  by  adding  to  it  an  alkaline 
silicate.  The  silicate  must  he  completely  soluble  in  water, 
and  can  be  prepared  by  mixing  powdered  anhydrous  car- 
bonate'of  soda  with  10  or  20  percent,  i  1  solution 
-  lieate  of  sod,  Na  -  The  sail  thus  prepared  i- 
easily  transported  and  retains  its  solubility,  whereas  no 
ite  obtained  directly  by  fusion  is  wholly  soluble.  When 
added  to  the  lye  the  silicate  pro  luces  with  the  salts  of  lime 
and  magnesia  a  flocculent  precipitate  which  settles  quickly, 
is  not  at  all  adhesive,  and  which  on  boiling  becomes  as 
powdery  as  sand.  Experience  shows  that  n  hen  the  water  has 
been  purified  iu  this  way  very  little  caustic  soda  is  required. 
The  method  here  recommend,  il  is  iu  accordance  with,  the 
practice,    frequently  employed,  of    using    wood  -  ashes     in 


for  whi  ii  t! 

0  llj     ■'  ill. 

of  pot. ill.     hi     .i 


''  li      '  Bull  Nir. 

Ind.  Mulho  i     [07      1  I  1. 

'         '■'  ind 

im.      I  In-  fnbri  ,  ..  ,|  ;,, 

tic-  cold  «i-li  :.  nr  and  passed  I 

to  dissolve  the  n  hich  il  j  bi 

fix  the  coloui       Foi  black,  mordant  ti,e  printed  ] with 

ferric  nitrosulphatc  and  dye  wit  The  mordants 

should  always  be  applied  alter  printing  the   resist;  . 
deep  blue  i-  obtained  as   follows  :— Afti 
work  in  pyroliguite  of  iron,  pats  through  cl  ami 

dye   hoi    with    alizarin-blue   in   alkaline   bath,    ■ 

snap. 

Tin    unit    '/.in,-    'Resists    and    Dischargt  ..    -Print    with 
acetate  of  tin  oj  bydrosulphite  of  zinc  ;  the  resist  may  be 
coloured   with    methylene-blue,   phosphine,   safranine, 
Then  dye  with  a  "  direct  cotton  "  colouring  matter.     <  ir  dye 

with  the  dir.  .■  cotton  colour,  <.</.,  diamine-blue,  and  print 
the  tin  or  zinc  compound  with  thickening  as  a  disch 

Tartar    Em,  ts   under    Tannin    Colours. — The 

resist  may  contain  tartar   emetic,  gain,  oxide  oftin,  in 
siuin  acetate,   zinc  sulphate,  acetic  acid,  and  a  colouring 
matter  if  required.    Aftei  printing  this,  applj  by  means  of  a 
roller  a  tannin    ci  foi    blue  use  a  1  i  and 

malachite  green    with    tannin,  gun  |  tar- 

taric acid-  ;  -■.  .mi  and  wash.      Ihe  tannin  colour 
on  silk  readily  by  steaming,  but  not  1\ 

Discharges  „n  Aniline  Black.— Prepare  with  antimony 
(annate,  pass  through   aniline  ferrocyanide  and  potassium 

chlorate,  and  print  acetate  of  soda  and  Colouring  matter, 
steam  fur  hall  an  hour,  treat  with  weak  bichromate,  aud 
wash. 

('In-,, im,-  Acid  Discharge  on  Indigo. — Applied  to  silk, 
this  process,  which  consists    in    printm  i  a  colour 

together  with  bichromate,  and  passing  into  oxalic  and  sul- 
phuric acids,  docs  not  give  a  white,  hut  a  light  brown  ;  dilute 
boiling  sodium  bisulphite  serves,  however,  to  destroy  this 
brown  colour. 

Resists  under  Vat  lllue. — Only  employed  in  England. 
Copper  resists  are  printed  on  to  the  silk,  which  is  dyed  in 
the  indigo  vat  and  exposed  to  air  to  re-oxidise  the  indigo. 

-II.  I).  Ii. 


The  Formation  of  Resoninol-green  on  ('■■'inn,  Wool,  and 
Silk.  M.  1'okornv.  Hull.  Soc.  Ind.  MulhouSe,  1894, 
116—119. 

lli:simiixiii.-iiiar\  is  usually  fixed  by  dyeing  on  an  iron 
mordant.  It  can  also  be  formed  in  the  four  following 
ways : — 

I. — Mix    together  resorcinol  and   an   iron    salt,    steep   the 

fibre  in  the  solution,  and  then   past  into  an  acidified  solution 

of   sodium    nitrite,  wash,    and  dry.      Ferric    salts    are  better 

than    ferrous,    and   the   best    proportions    are  1  molecule  of 

nol  to  s  molecule  ferric  chloride. 

II. — Ir.  the  above  process  part  of  the  green  colour  remains 

iu  the  nitrite  bath,  and  in  this    bat! irdanted  wool  can  be 

dyed.  A  soluble  iron  sa't  of  dinitrosoresorcinol  appears  to  be 
formed,  somewhat  resembling  Naphthol green  Ii  (Cassella)  : 
the  latter,  however,  contain-  the  S<  i  II  group. 

To  prepare  the  colouring  matter  take  1  mol.  resorcinol, 
s  mol.  ferrous  sulphate.  *J  mo!-,  sodium  nitrite,  aud  2  mols. 
acetic  or  hydrochloii  acid.  A  green  : solution  is  obtained, 
aud  a  precipitate  which  dissolves  on  prolonged  boiliug  with 
water.  Common  salt  precipitates  the  colouring  matter  from 
its  aqueous  solution.  This  colouring  matter  dyes  mordanted 
wool  and  silk,  and  the  bath  may  be  completely  exhausted. 
Copper  sulphate  completely  precipitates  the  colour  from  its 
solution.  The  dyed  wool  treated  with  hot  copper  sulphate 
solution  acquires  a  much  deeper  shade.  The  resorcinol  may 
be  replaced  by  naphthol,  phenol,  .". 
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IH. — A  soluble  green  colouring  matter  can  also  be  pre- 
pared by  mixing  dinitrosoresorcinol  with  ferrous  or  fern- 
salts  under  certain  conditions.  Here  also  the  proportion 
',  mol.  ferrous  sulphate  to  1  mol.  dinitrosoresorcinol  is  the 
best.  -V  precipitate  is  formed  which  dissolves  on  heating 
with  water  tor  some  time,  the  solution  having  a  more  bluish 
-hade  than  1.  or  II.  Ferric  salts  may  replace  the  ferrous. 
Mordanted  wool  is  readily  dyed  in  the  solution. 

In  all  the  above  methods  the  iron  compounds  may  be 
replaced  by  s^lts  of  cobalt,  nickel,  or  copper. 

IV. — If  dinitrosoresorcinol  is  heated  with  solutions  of 
potassium  ferro-  or  ferricyanide  a  green  solution  is  obtained 
in  which  wool  can  be  dyed.  The  best  proportions  are  \  mol. 
potassium  ferricyanide  to  2  mols.  dinitrosoresorcinol;  e.g., 
0-4  grm.  ferricyanide  and  3-5  grms.  dinitrosoresorcinol  are 
dissolved  in  250  cc.  water,  and  this  solution  on  boiling  forms 
dye-bath.— R.  B.  B. 

PATENTS. 

Improvements  in,  or  in  connection  with.  "Hawking" 
Machines  for  Indigo  Dyeing.  G.  and  J.  Stublev,  Wake- 
field.    Eng.  Pat.  9938,  May  18,  1893. 

In  addition  to  the  usual  "  nipping  rollers  "  rotating  in  the 
vat.  through  which  the  fabric  passes,  the  inventors  have 
added  one  or  more  pairs  of  similar  rollers,  acting  above  the 
vat,  and  consequently  out  of  the  liquor.  These  rollers  are 
fixed  so  as  to  clear  the  scrays,  when  raised  from  the  liquor,  j 
Suitable  means  are  provided  for  adjusting  the  pressure 
between  the  rollers.  It  is  claimed  that  there  is  a  great 
saving  of  dye  material  and  time  by  working  with  this 
arrangement. — W.  P.  D. 


from  a  circular  to  a  rectangular  form.  The  sides  of  the 
nozzle  are  pierced  with  holes  inclined  to  the  longitudinal 
axis  of  the  nozzle  itself.  The  method  of  working  is  as 
follows  : — The  fibre  to  be  treated  enters  the  first  injector, 
while  the  dye  liquor  passes  through  the  holes  in  the  nozzle 
under  pressure,  so  as  to  thoroughly  soak  the  sliver.  Then 
after  leaving  the  first  injector  it  passes  through  the  rollers, 
the  liquor  flowing  into  tne  first  vat,  and  so  on.  The  sliver, 
after  leaving  the  last  pair  of  pressing  rollers,  is  dried  in 
the  usual  manner.  By  means  of  suitable  pumps,  the  waste 
dye  liquor  can  be  re-used  after  the  addition  of  further  dye- 
stuff.—  W.  P.  D. 

Improvements  in  or  relating  to  Dyeing  Apparatus. 
.I.ii  ( )bermaier,  Rheinpfalz,  Germany.  Eng.  Pat.  14,1 54, 
July  21,  1893. 

Tins  refers  to  improvements  in  the  cop-dyeing  machine 
described  in  Eng.  Pat.  15,000  of  1892.  The  dye  vessel  is 
provided  with  longitudinal  and  cross  partitions,  and  the 
latter  are  divided  into  two  parts  by  a  central  vertical 
opening,  arranged  to  permit  the  insertion  of  a  wedge-shaped 
block.  By  this  means  the  frames  or  blocks  containing  the 
cops  may  be  wedged  very  tightly  into  the  dye  vessel.  Or 
the  cross  partitions  may  be  dispensed  with,  and  the  frames 
set  closely  against  one  another,  to  obtain  the  same  effect  of 
tight  packing. — K.  B.  B. 


Improvements  in  the  Manufacture  of  Coloured  Waterproof 
Fabrics.  T.  Birnbaum,  Bow.  Eng.  Pat.  11,110,  June  6, 
1893. 

The  fabrics  are  coated  in  the  usual  manner  with  india- 
rubber,  the  coatiog  material  being  tinted  or  coloured  by  any 
suitable  method  before  or  after  application  to  the  fabric. 
This  coloured  ground  is  then  treated  with  a  coating  of  dyed 
or  tinted  farina,  the  latter  being  obtained  by  impregnating 
farina  with  a  solution  of  colouring  matter  with  addition  of 
mordants  or  the  like,  as  required.  Ths  process  is  finished 
by  fixing  the  farina-coating  by  any  of  the  well-known 
vapour  or  liquor  processes,  or  by  a  combination  of  both. 
Thus  a  shot  effect  is  obtained  by  means  of  the  contrast 
between  the  coloured  ground  and  the  superposed  dyed 
farina. — H.  S. 

Improvements  in  the  Bleaching  or  Cleansing  of  Vegetable 
yarns    and    Fabrics.     J.   Riley   and   the   Thornliebank 
Company,  Limited,  Glasgow.     Eng.  Pat.  11,929,  June  17, 
1893. 
Vegetable  yarns  and  fabrics  are  bleached  and  cleansed,  by 
the   simultaneous   action   of  steam,  and  alkaline,  or  other 
suitable  agent.     The  goods  are  carried  in  loops,  or  festoons, 
on  transverse  supports,  which  are  caused  to  travel  through 
a  chamber  similar  in  construction  to   the  ordinary  steaming 
apparatus.    The  steam  fills  the  chamber,  and  at  a  convenient 
point   the  cleansing  liquor  is  sprayed  down  on  the  goods, 
so  as  to  thoroughly  saturate  them.     The  waste  liquor  may- 
be collected  at  the  bottom  of  the  chamber  and  used  again. 

— W.  P.  D. 

Improvements  relating  to  the  Dyeing  of  Cotton  and  other 
Textile  Fibres,  and  to  Apparatus  therefor.  II.  II.  Lake, 
London.  Communicated  from  Diego  Mattei,  Genoa, 
Italy.     Eng.  Pat.  12,46C,  June  24,  1893. 

This  invention  refers  to  the  dyeing  of  fibres  in  the  form  of 
sliver,  slub,  or  roving.  The  arrangement  consists  of  sets  of 
several  pairs  of  rollers,  placed  above  suitable  receptacles  for 
collecting  the  expressed  dye  liquor.  The  lower  rollers  have 
on  their  periphery,  a  rectangular  groove  to  receive  the 
sliver,  the  bottom  of  the  groove  being  covered  with  india- 
rubber.  Beore  the  sliver  passes  through  the  rollers  it  is 
carried  on  an  endless  band,  under  a  special  injector,  having 
an  interior  nozzle  of  transverse  section,  changing  gradually 


Improvements   in    the    Means  and    Method   of  Preparing 

Vegetable  and  Animal  Fibre*,  Fabrics,   or   Piece  Goods 

for  the  Reception  of  Aniline  Black.      J.   Clapham   and 

\V.  W.  L.  Lishman,  Bradford,  Yorks,  and  J.  Picard  and 

( !,  Yilledieu,  Paris.     Eng.  Pat.  15,028,  August  5,  1893. 

The  process  of  preparation  consists  of  five  operations,  the 
goods  being  steeped  successively  for  a  few  minutes  in  each 
of  the  following  baths  :— (  1.)  Water  at  15  —2(1  C\,  with  a 
sulphonated  or  soluble  oil,  or  soap,  with  or  without  glycerin, 
glucose,  &c.  (2.)  Slightly  acidulated  water.  (3.)  Water, 
acid,  and  a  maugauate  or  permauganate,  with  or  without 
an  alkaline  chloride,  sulphate,  nitrate,  &c.  (4.)  Acidulated 
water.  (.5.)  Water  to  wash  off.  The  goods  are  now 
prepared  for  the  reception  of  aniline  black. 

Bath  No.  3  may  be  also  used  in  connection  with  the 
dyeing  of  logwood  black  on  vegetable  jams,  and  is  best 
applied  immediately  before  the  logwood  bath. — R.  B.  B. 


A  IVew  or  Improved  Method  of  Oxidising  Indigo  Blues 
and  the  like,  and  Apparatus  employed  therefor.  J.  Grime, 
Bushy,  N.B.     Eng.  Pat.  5870,  March  21,  1894. 

A  movable  endless  band  made  of  cotton,  metal,  or  other 
suitable  web  is  fitted  over  and  driven  by  two  rollers  with 
suitable  adjustment  for  securing  correct  tension  on  the 
band.  The  goods,  after  passing  through  the  dye  vat  and 
over  a  draw  roller  in  the  usual  way,  fall  in  a  series  of  loose 
folds  on  to  the  endless  band.  This  carries  the  cloth 
forward  at  a  suitable  rate.  At  the  further  end  of  the  band, 
the  cloth  is  again  caught  up  over  another  draw  roller,  and 
then  enters  the  second  dye  vat,  and  so  on,  until  the  desired 
shade  is  obtained. — W.  P.  D. 


Improved  Process  for  Scouring,  Cleansing,  Bleaching  and 
Disinfecting  Wool  and  other  Fibres  or  Fibrous  Materials. 
W.  H.  and  S.  E.  Hughes,  Liverpool.     Eng.   Pat.   7041, 
April  9,  1894. 
The  material  to  be  treated  is  first  immersed  in  a  hot  bath  of 
an  infusion  of  quillaia  bark  in  order  to  dissolve  and  separate 
the  grease  and   other   adhering   matters ;  then  it  is  trans- 
ferred    into    a    second    bath     containing    a    solution    of 
permanganate  or  bichromate  of  potash  or  soda,  and  finally 
passed  through  an  aqueous  solution  of  sulphurous   acid,  to 
which  a  small    percentage   of  oxalic  acid   is  added.     The 
patentee   states  that    this   process   is    more    efficient    and 
expeditious  than  the  usual  method  with  alkali  and  soap. 

— H.  S. 


J 1 1 1  >  3] 


THE  JOURNAL  OF  THE  BOOIETI   OF  CHEMICAL   QfDDSTBT. 


VII -ACIDS.  ALKALIS.  AND  SALTS. 

■nth    Annual    Report  on   Alkali,    \r.    Works,  by  the 
i  :  \i;ir   189 1, 

presented  to  ihc   Local  Government    1 :.  >:i r< !  and  to   the 
tnd. 

"i  in   passing  of  the  Amending  Vet  in 
increased  the  work  of   the  mder  the  Alkal 

Works  Act  ["he  number  of  works  registered  in  England, 
[reland,   and    Wales   ap   to   il»  was  1,0-16, 

showing  an   increase  of   186   on   the   preceding   year.     In 
Scotland  thi  re  »i'iv  regi  Icred  l'J7  woi  kg,  concerning  which 
report  is  made.     The  numl  indcr 

inspection  gives  n  better  indication  .. 
the  inspectors'  work.     There  arc  now   1,495   proct — 
manufacture  under  inspection,  as  :iu  linst  1,225  in  1892,  an 
increase  of  270.    Adding  the  208  processes  under  inspection 
in  Scotland,  the  total  number  in  the   United  Kingdom  is 

-  are  -mn  showing  the  number  of  ;ilkuli  and  other 
vmrk-  I   iii  each  of  the   seven   districts   into  which 

the  country  is  divided  for  the  purposes  of  inspection,  and 
:ilso  of  the  number  of  separate  in  each  district. 

From  the  tir-i  of  these  tab  a  that  there  are  l"i 

alkali  works  registered  in  i-  inst  100  in  1892,  and 

945  other  works,  as  against  810  in  1892.  A  table  is  also 
given  showing  the  average  result  of  all  the  tests  of  the 
acidity  of  chimney,  condenser,  and  chamber-exit  gases 
made doriug the  year  in  each  district.     I"  all  1, 

t..  \»orks  were  paid  and  4,613    tests    made.      The  tests  point 

out  that  i he  condensation  and  absorption  of  acid  vapours  have 
been  maintained  at  the  high  degree  of  efficiency  in  1898  that 
lias  prevailed  during  recent  years.  It  lias  only  been  (bund 
necessary  to   prosecute  two  works  for  contravention  of  the 

provisions  of  the  Act.  Two  works  were  also  prosecuted  for 
non-registration. 

Alkali  Works. — Of  the  101  works  '1   under  this 

head  onlj  58  carry  on  the  old  alkali  or  soda-making  process. 
111.  remaining  43  arc  so  register!  d  because  the  work  done  in 
them  conies  within  the  original  definition  o)  an  alkali  work 
made  use  of  in  the  Act,  though  no  soda-making  is  carried 
on  in  them.  The  ammonia-soda  process  still  continui 
gain  ground  upon  the  Leblanc  process,  ;is  shown  by  the 
following  table  :  — 

Salt  decomposed  in  tiik  Leblakc   ujd  Ammonxa-S 
Process  (including  Scotland). 


• 


Leblanc  i  r 
Ammonia-soda ... 


I  ins. 


S17.171 


Tons. 


Tons. 


It  is  a  matter  of  surprise  that  the  Leblanc  ] 
"  which  has  flourished  for  more  than  a  century,  hut 
seemed  now  to  have  received  its  death-Mow,  has  during 
the  last  IS  months  shown  such  renewed  vitality  that  during 
th3t  time  live  new  Leblanc  works  have  been  started,  all  of 
which  are  now  in  operation." 

In  1890,  the  salt  decomposed  for  alkali-making  in  the 
United  Kingdom  reached  the  total  of  855,029  t< 
then  the  total  make  of  alkali  has  steadily  decreased.  In 
1S93,  however,  there  would  have  been  an  increase  i:.- 
of  a  further  decrease  had  it  not  been  for  the  scarcity  of 
coal,  caused  by  the  long-continued  strike  of  the  coal  miners 
duriog  the  year. 

The  new  alkali  process  by  Mr.  F.  Gossage,  of  Widnes, 
mentioned  in  the  Chief  Inspector's  Report  for  ls'JJ  (this 
Journal,  1893,  675  '.  has  made  some  progress,  but  still  awaits 
further  development. 

A  drawing  is  given  of  a  contrivance  which  has  been 
devised   by  Mr.  \V.  I..  Benoldson,   of  Allhuseu's  works,  for 


win.  h  maj    be 
dene  ition  of  gases. 

of   g  I 

■t    all 
to  flow  into    .   -ii.  dl  • 
numb 
level  than 

numb,  r  of  nozzles  through  whi 

Bj  alterir.  • 

I..-  sent    i.'  i  thi   tat  It  the  water  I 

out  through  in.  i  rom  this  sn 

tank  the  «  .to  a  tumbling  1.  from  which 

it   is  thrown  altcrnati  or  the  other  ..• 

tOWl  ibute    it    over    every 

portion. 

i  Works. — Xo  radical  improvemi  -.  made 

in  the  working  of  cement    kilns    to    prevent  the  dense  white 
vapour  and   diminish   the  foetid  smell    which   arises   from 
then.,  especially  in  those   places 
with   organic    matter,    as    in    the    Southam] 
used. 

An  important  step  i-  the  work-  of  the 

Oldbury  Alkali  Company  it  rour  to  manufacture 

cement  from  the  wastt  •  of  lime  from  tl 

Clans  process.     The  cement  aln  stands  well 

all    the   tests    usually   applied,  and    it  Dped    that 

longer  experience  will  provi  -.     This  would 

offer    a    useful    application    for 
material  now  entirely  waste. 

The    Nitric    Arid    Chlorine   Pr<  Bt     year    this 

process  for  manufacturing  bleaching  powder  was  under- 
taken in  .\  and  in  i  hesl  ire.  In  Ayrshire  the 
difficulties  nut  with  from  the  outset  prevented  the  work 
from  being  fairly  started,  and  for  a  time  it  has  been 
abandoned.  In  Cheshire  the  attempt,  under  another  patent, 
has  also  not  yet  been  successful. 

Sulphate  of  Ammonia  Works. — No  complaint  has  been 
brought  during  the  past  year  against  these  works.  Although 
formerly  this  was  one  of  the  most  offensive  manufactu 
it  is  now  "  carried  on  at  368  works  in  Kngland,  &c,  and  at 
.i9  in  Scotland,  ami  yet  the  public  may  be  said  to  be  quite 
ignorant  of  their  presence."  The  following  table  shows  the 
amount  of  sulphate  of  ammonia  produced  in  the  L'nited 
Kingdom,  and  the  sources  from  which  it  is  obtained.  It 
will  be  seen  that  the  production  is  increasing  year  by 
but  there  has  been  a  falling  off  in  the  quantity  made  in  the 
iron  and  carbonising  works  in  consequence  of  the  stoppage 
of  many  of  these  works  during  the  recent  coal  strike  :  — 

Amount  or  Sulphate  of  Ammomv  produced  is  tiik 
L'mi  i  n  King  bom. 


■ 


18  L 


rks 

Ironworks 

Shale  works 

Coke  and  earbonisin-  wor 


Total 


112,179 

Tons. 
110,748 

11,000 

S,2« 

2.7'W 

The  Chance- Claus  Process.— Many  improvements  have 

been    made    since    the    pr.  5t    adopted  in    I 

chiefly  in  details  of  construction.  Owing  to  great  care  in 
the  construction  of  the  numerous  cocks  and  pipes  which 
form  a  part  cf  the  apparatus,  the  complaints  of  nuisance 
arising  from  the  escape  of  sulphuretted  hydrogen  may  be 
said  to  hat  rod  no  accident  arising  from  its  inhala- 

tion by  workpeople  has  been  reported  during  the  year.  In 
all,  about  35,000  tons  of  sulphur  can  be  produced  annually 
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when  the  whole  of  the  plant  is  iu  operation.  Last  year  the 
production  ".is  31,350  tons.  Most  of  the  tank  waste 
produced  on  the  Tyne,  at  Oldbury,  aud  at  Wednesbury,  is 
treated  by  this  process.     In  the  St.  Helen's  and  Widnes 

district  the  plant  for  treating  the  whole  of  the  waste  made 
by  the  United  Alkali  Co.  has  been  erected,  but,  as  is  stated 
in  the  report  of  the  district  inspector,  Dr.  Affleck,  for  some 
reason  or  other  this  company  have  not  yet  found  it  practi- 
cable to  trea'  the  whole  of  the  waste  made.  About  200,000 
tons  of  waste  were  made  in  their  \\  idnes  works,  of  which 
144,000  tons,  or  72  per  cent.,  were  treated  by  this  process, 
and  yielded  12,835  tons  of  sulphur  and  about  1,000  tons  of 
sulphuric  acid  of  123:  Tiv.  The  weak  point  of  the  Chanee- 
Claus  process  is  still  the  imperfect  decomposition  of  the 
sulphuretted  hydrogen.  The  gases  escaping  at  the  final 
exit  contain  both  sulphurous  acid  aud  sulphuretted  hydrogen, 
equivalent  to  nearly  15  percent,  of  the  sulphur  contained 
in  the  waste.  These  gases  are  passed  through  a  fire  or 
through  heated  flues  with  sufficient  air  to  completely  burn 
the  sulphuretted  hydrogen  before  being  discharged  iuto  the 
atmosphere. 

Venetian-Red  Works. — In  these  works  red  oxide  of  iron 
is  usually  prepared  by  the  roasting  of  sulphate  of  iron, 
whereby  a  mixture  of  sulphurous  and  sulphuric  acid  is 
discharged,  which  has  usually  been  allowed  to  escape  iuio 
the  air.  The  number  of  these  works  now  registered  is  15. 
There  is  considerable  difficulty  in  dealing  with  these  acids, 
as  no  means  may  be  employed  that  would  interfere  with 
the  furnace  draught.  As  the  production  of  particular 
shades  of  colour  is  aimed  at,  no  interference  with  the 
working  of  the  furnace  is  permissible.  It  has  been  found 
possible  to  separate  the  sulphuric  acid  by  cooling  and 
condensation,  and  by  washing  with  water  ;  but  the  sul- 
phurous acid  is  only  sparingly  soluble  in  water  and  is  not 
condensed  on  cooling.  A  method  proposed  by  the  chief 
inspector  is  now  on  trial  and  appears  likely  to  be  successful. 
It  is  that  of  leading  the  mixed  hot  gases  through  a  tower 
or  chamber  filled  loosely  with  light  scrap  iron  down 
through  which  water  percolates.  A  solution  of  sulphate 
of  iron  is  formed  which  may  be  evaporated  to  the  crystal- 
lising point  by  the  waste  heat  of  the  Venetian-red  furnaces, 
and  the  crystals  recovered  can  then  be  used  for  the  further 
production  of  Venetian-red. 

Arsenic  Witrhs: — These  are  of  two  kinds.  Firstly,  those 
in  which  arsenious  acid  is  made  by  roasting  arsenical  pyrites 
or  as  a  by-product  in  the  roasting  of  tin  and  copper  ores. 
Secondly,  works  in  which  arsenic  acid  is  made  by  the 
oxidation  of  arsenious  acid  with  nitric  acid  or  a  nitrate. 
Of  the  former  class  there  are  35  works  registered,  and  these 
are  all  situated  in  Cornwall  aud  the  western  portion  of 
Devonshire.  The  difficulty  to  be  overcome  in  these  works 
is  the  prevention  of  the  discharge  of  the  arsenic  into  the 
atmosphere.  The  employment  of  wash  towers  is  only 
partially  successful,  as  water  does  not  readily  take  hold  of 
finely-divided  dry  solid  matter  suspended  in  air.  By  this 
means  also  the  arsenic  is  only  transferred  from  the  air  to 
the  water,  which,  passing  into  a  neighbouring  stream,  might 
do  much  damage.  A  dry  filter  of  brushwood,  gorse,  &c. 
has  therefore  been  advised  aud  in  several  cases  adopted  quite 
successfully.  As  brushwood  is,  however,  too  quickly 
destroyed  by  the  acids  which  accompany  the  arsenic,  some 
more  durable  materia!  is  sought  for.  The  effect  of  such 
filters  has  been  to  arrest  almost  the  whole  of  the  arsenic, 
bringing  it  below  one-tenth  of  a  grain  per  cubic  foot  of  the 
chimney  smoke  on  the  average. 

In  the  second  class  of  arsenic  works  there  is  no  danger  of 
the  escape  of  arsenic,  but  of  nitric  or  nitrous  acid.  One 
method  of  dealing  with  these  nitrous  vapours  is  to  lead  them 
into  a  sulphuric  acid  chamber,  but  an  objection  to  this  is  the 
intermittent  nature  of  the  process.  In  other  cases  the 
fumes  are  absorbed  by  strong  sulphuric  acid  iu  a  tower 
packed  with  flints,  and  the  nitrated  sulphuric  acid  may  he 
then  used  in  the  Glover  tower.  Another  aud  more  common 
method  is  to  lead  the  red  fumes  together  with  steam  and 
air  into  columns  packed  with  coke.  The  acid  is  thus 
re-oxidised  and  is  ready  for  use  in  a  further  operation. 
This  method  is  so  nearly  perfect  that  the  loss  of  nitric  acid 
from  all  causes  is  less  than  5  percent. 


Hydrochloric  Acid  Works. — These  works  include  a  number 
of  processes  by  which  hydrochloric  acid  is  produced  by 
otlier  methods  than  by  the  decomposition  of  common  salt  in 
the  sola  manufacture.  Promiuent  among  these  is  a  process 
for  the  recovery  of  hydrochloric  acid  from  galvanisers' 
dippings,  devised  by  Mr.  Thomas  Turner,  of  Birmingham. 
The  chloride  of  iron  liquors  are  allowed  to  flow  gradually 
upon  the  hearth  of  a  reverberator)'  furnace  ;  the  chloride  of 
iron  is  decomposed  by  the  heat,  and  the  hydrochloric  acid 
thai  is  driven  off  is  caught  in  a  wash  tower  such  as  is  used 
in  alkaii  works. 

Fibre  Separation  Works. — In  these  works  rags  con- 
sisting of  mixtures  of  cotton  and  wool  are  treated  with 
hydrochloric  acid  gas,  which  destroys  the  cotton  in  the  fabric. 
B)  cleansing  and  then  mechanically  separating  the  woollen 
fibres  a  new  white  wool  is  produced,  which  may  be  com- 
pared not  unfavourably  with  the  original  wool  in  appearance. 
Under  the  name  of  "  shoddy  "  this  is  used  in  the  fabric  of 
new  cloth.  In  the  report  of  the  East  Lancashire  and  York- 
shire inspector,  Mr.  R.  Forbes  Carpenter,  some  account  is 
given  of  the  apparatus  used  in  these  works.  In  the  first  and 
oldest  class  of  works  the  rags  are  suspended  in  chambers 
built  of  brick,  tarred  inside  and  out,  aud  heated  below  by  a 
stove.  Hydrochloric  acid  gas,  in  proportion  to  the  cotton 
to  be  destroyed  in  the  rags,  is  turned  into  the  closed  chamber 
and  the  action  is  allowed  to  continue  through  the  night ;  in 
the  morning  the  chambers  are  draughted  to  the  condenser 
by  chimney  suction,  and  the  fresh  air  admitted  at  an  opening 
in  the  chamber  door  sweeps  the  surplus  gases  before  it. 
In  the  second  class  of  works  the  rags  arc  treated  iu  revolving 
machines  of  rectangular  section  placed  in  a  heated  stove,  the 
hydrochloric  acid  gas  being  introduced  at  the  axis  0f  the 
machine.  Great  economies  of  space,  time,  and  labour  are 
obtained  by  this  method,  but  it  is  not  suitable  for  every 
description  of  rags,  and  the  old  method  finds  more  favour 
where  the  hast  amount  of  "tendering'  and  loss  of  colour 
are  essential.  Another  step  in  advance  has  been  to  mike 
the  operation  a  continuous  one,  but  this  can  only  he  carried 
out  where  the  rags  are  uniform  iu  quality.  Another  process 
that  has  recently  been  proposed,  which  is  being  tried 
experimentally,  is  the  first  departure  from  the  usual  lines  to 
meet  the  question  of  nuisance  fiom  the  escape  of  gaseous 
HO,  and  at  the  same  time  bring  it  into  use  without 
absorption  by  a  condenser.  The  surplus  gases  from  the 
machine,  together  with  the  fuel  gases  from  the  stove,  fired 
for  this  purpose  with  coke,  are  drawu  by  a  fan  through  a 
second  machine  filled  with  fresh  moist  rags  to  be  dried  and 
subsequently  carbonised.  The  second  machine  acts  as  a  dry 
condenser  ;  the  HC1  is  kept  gaseous  by  the  hot  stove  gases, 
and  perforins  its  function  by  partly  carbonising  the  rags  in 
the  machine.  The  completion  of  the  carbonisation  is  after- 
wards much  more  rapid,  and  a  saving  of  20  per  cent,  of  acid 
is  claimed.  Manufacturers  have  all  of  them  been  informed 
of  the  duties  laid  upon  them  by  the  Alkali  Acts,  and  a  few 
have  responded  promptly  and  willingly,  but  the  inspector 
has  met  with  a  prreat  deal  of  opposition  and  passive  resistance 
from  the  majority  of  those  engaged  in  this  industry,  arising 
from  their  profound  ignorance  of  even  elementary  chemical 
facts. 

Tar  Works. — The  inclusion  of  these  works  under  the 
Alkali  Act  has  added  most  to  the  work  of  the  inspectors.  118 
of  these  works  have  already  been  registered.  Iu  prevent- 
ing nuisance  during  the  distillation  of  tar  the  escape  of 
noxious  vapours  from  the  ends  of  the  still  worms  and  from 
!  the  pitch  boys  have  been  found  to  be  the  chief  difficulties  to 
overcome.  The  gases  from  the  ends  of  the  still  worms 
contain  sulphuretted  hydrogen,  particularly  at  the  beginning 
and  end  of  tar-distillation,  and  also  a  considerable  amount 
of  light  hydrocarbon  vapour  which  does  not  condeuse  at  the 
usual  temperature  of  the  worms.  In  some  works  the  gases 
are  passed  through  a  bed  of  oxide  of  iron  or  slaked  lime. 
In  other  works  they  are  burned  in  a  furnace  fire,  various 
methods  being  adopted  to  prevent  firing  back,  such  as 
reducing  the  diameter  of  the  pipe  as  it  approaches  the  fire, 
the  introduction  of  a  water  seal  between  the  still  worm 
and  the  furnace,  or  the  production  of  a  strong  draught  by 
means  of  a  steam  jet  or  a  fan.  In  the  report  of  Mr.  Ballard, 
the   inspector   for    Cheshire,    North    Wales,    and   part   of 
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Lancashire,  the  tiring  back  was  found  l<  1"-  quite  prevented 

bi  the  iuriub  and  ( liny  effect  "I   the  nit  on  the  ond  "t  the 

pipe  bj  ollowi  ig  it  iu  enter  the  Br<  with  on  open  spa 
round  it  instead  of  building  it  in.    Details  ol 
of  dealing  with  these  gases  are  described   in  the  report 
the  inspector?.     In  a  owing  to  the  differences  in 

the   i-li  u.i.  i.  i    ol    thi    tai    in  be   distilled,   the    means   to 
o  applicable   in  cannot   be  used 

in  nili  rs.  Thus,  in  the  case  ol  n  tar  distilled  in  the  eastern 
counties   a  posil    has  frequently  been  fouod 

to  form   in   tin'   still ;    tlii-   from    time   in   time  sepai 

suililfiilv  from  the  bottom  of  the  still,  and  exposes  :> 

heated  surface  which  causes  n  violent  dixeugagement  oi 
vapoui       rhese   iruptions  would    be  were   anj 

obstruction  offered  such  as  would  be  caused  by  a  bent  pipe 

or   closed   lm\   at  the   end  of  the  -till  « i.     The  rhosl 

serviceable  arrangemenl  there  is  the  plain  worm  end  fitted 
with  a  loose  cap  from  which  a  j>i in'  rises  to  lead  ofl  the 
noxious  gases. 

The  Beconil  source  of  nuisance  which  has  called  for 
attention  arc  the  vapours  given  "IT  during  tin  running  ol' 
the  pitch.  The  usual  custom  in  tar  works  now  is  to  distil 
tin  tar  until  "hnxd"  pitch  is  obtained.  It  is  then  mixed 
with  a  proportion  of  creosote  oils  or  waste  anthrac  me  oils 
.  to  make  it  int. •  "medium  soft"  or  "soft"  pitch,  as 
required.  It  is  then  run  from  the  still  into  a  cooling  vessel, 
ami  thence  it  is  run  into  the  pitch  hay.  It  would  be  very 
desirable  thai  all  pitch  bays  he  covered  in.  but  in  some 
-  tins  is  not  practicable  because  of  a  deposition  of  a 
highly  carbonaceous  hydrocarbon  which  ignites  on  exposure 
to  air.  It  is  deposited  under  protection  of  a  dense  cloud  of 
tar-vapour,  but  when  this  is  blown   awa]  by  a   Blight  gust 

of  wind  the  carbon  has  1 me  ignited  ami  has  transmitted 

the  tiro  to  tin-  mixture  of  tar-vapour  ami  air.  thus  causing 
explosion  with  burst  of  flame.  Much  interesting  informa- 
tion with  regard  to  tar  works  will  he  found  in  the  report  of 
Mr.  1-'.  Napier  Sutton,  the  inspector  for  the  south-eastern 
counties.  An  account  will  also  there  he  found  of  a  con- 
tinuous tar  still,  the  invention  of  Mr.  F.  Leonard,  of  the 
tirrn  of  Forbes,  Abbot,  ami  1. inn. nil.  This  still  is  capable 
of  treating  from  15,000  to  20,000  gallons  of  tar  per  24  hours, 
and  has  been  at  work  successfully  for  the  past  12  months, 
during  which  time  about  4,000,000  gallons  of  tar  have  been 
p  assed  through  it.  The  chief  inspector  has  tabulated  the 
informati  in  so  far  collected  with  regard  to  the  number  and 
capacity  ol  stills  used  in  different  works,  the  type  of  pitch- 
cooler  used,  thes*  temperature  at  which  pitch  is  run,  the 
means  used  fbr  destroying  still-gases,  &c.  These  tables 
occupy  six  pages  of  the  report. 

Fell  Works.  —  In  these  works  tar  is  heated  in  large  open 
pots  and  convex  cd  to  a  small  tank  through  which  an  endless 
sheet  of  felt  passes:  on  leaving  the  tank  the  felt  then 
travels  between  heated  rollers.  This  operation  is  carried 
on  in  a  dosed  workroom,  in  which  many  women  and  lads 
an-  employed,  and  the  atmosphere  of  the  place  is  charged 
with  tar-vapour  to  an  extent  which  must  lie  highly  injurious 
to  the  operatives.  It  ha-  not  been  found  easy  to  confine 
this  vapour,  as  there  must  he  free  access  for  the  workmen 
to  the  tar  tank  and  machine,  but  it  is  hoped  that  a  satis- 
factory plan  may  soon  be  arrived  at. 

Zinc  Works. — The  complaints  brought  against  these 
works- for  nuisance  are  due  to  the  sulphurous  acid  driven  off 
iu  roasting  blende,  and  to  vapours  of  oxide  of  zinc  which 
escape  at  the  nozzles  of  tin-  retorts  in  which  the  zinc  is 
smelted.  As  iu  many  other  tnetallurgic  processes  whereby 
sulphurous  acid  is  evolved  from  furnaces,  no  effectual 
means  of  arresting  it  is  known.  The  difficulty  of  dealing 
with  the  vapours  of  oxide  of  zinc  is  increased  by  the  fact 
that  they  rise  from  numerous  small  sources  and  are  not 
enclosed  in  a  furnace  or  flue.  An  attempt  has  been  made 
to  collect  them  by  draughting  them  away  through  a  pro- 
jecting hood  of  sheet  iron,  hut  these  hoods  reflected  too 
much  lieat  on  the  heads  of  the  men,  or  if  removed  further 
they  failed  to  collect  the  fumes.  A  partial  success  has  been 
obtained  lo  enclosing  the  nozzle  ends  behind  louse  iron 
plates,  which  can  be  removed  when  necessary  fur  the 
working,  from  above  this  enclosure  tie-  fume  i-  draughted 
away  to  the  titles,  where  the  greater  port  of  it  is  deposited. 


i,    an    uf    tl 
in-.pi  i  On    nuggosts    tl  i 

■  fumes  of 
i .  Sec,  light  waste  wrap  in  thin 

-beet  clipp  i  might    i.i    i.  .  ful       \ 

ft.  in   tlil.  kuess  an. I 

i    hi-   supported  mi   iron  bam  pi 
chamber      I  .  I    into    thi  low, 

would  r:  i    up  •!  i ough   the  filtering  i 

liimn.o,  ,  and  if  -uitabl. 
thi-  chamber,  iron  bars  might  from  time  in  tun. 

BO  :i-  In  Bhal  i.j    thi  Inn I  •    I  id  ur 

oxide  to  fall   into  the  cavity  below,  thus  keeping  the 
filter  clear. 

Intending  Act  of 
ibligation 

to    IV:  i  .-,   viz  .   01  -red 

work,  one  muriatic  acid  work,  one  nitrate  ol  iron  work, have 
been  registered.     There  is  an  incn  iber 

of  processes  unjor  inspection.    The  total  number  of  wo 

i  .7.  ami  the  number  of  pi  108.     I  be 

details  uf  tin-    in  ,i  of 

Mr.  W.  S.  Curphey,  the  inspector,  with  one  unimportant 
exception  the  infractions  of  the  Act,  r.-puttcil  during  'li'- 
yeal-,  wen-  such  as  occurred  from  temporary  unavoidable 

CJIl-cs. 

A  general  index  of  the  firsl  30  reports  under  the  Alkali, 
See.  Works  Regulation  Act  is  appended  to  this  year's 
report. — II.  S.  r. 


The. ■Concentration  of  the  Mother-Liquors  obtained  in  Die 
Manufacture  of  Alum.  .1.  Wiernik,  Zeite.  angew.  Ghent. 
IS'.m,"  iu.  889-T-290. 

The  concentration  of  the  mother-liquors  forms  an  important 
phase  in    the  manufacture  of  alum.      In    tin  ,  the 

ss  ol  sulphuric  acid  (which  acid  is   employed  fur  the 
decomposition  of  the  aluminous  minerals— 1  unite, 

kaolin,  &C. )  remain-  in  the  mother-liquors,  and  can,  by  con- 
centrating tin-  latter.  In-  recovered  ami  turned  into  account. 
Secondly,  the  washing-  uf  the  decomposed  mineral  residues, 
as  well  as  the  washing-  of  the  crude  alum,  consist  of  mure 
or  less  dilute  solutions  of  alum  (generally  very  dilute),  and 
to  recover  ti.e  alum  it  is  necessary  to  concentrate  them  to 
the  point  of  crystallisation. 

The  mother-liquors  and  washings  are  mixed  in  a  wooden 
cistern  lined  with  lead,  and  evaporated  with  steam  to  a 
density  of  ln:  I'eaume.  The  lyes  thus  concentrated  are, 
before  cooling,  mixed  with  an  additional  quantity  of  sul- 
phuric acid  (account  being  taken,  of  course,  uf  the  amount 
of  sulphuric  acid  which  they  already  contain  )  and  employed 
for   the    decomposition   of  a    fresh    arc  iluminous 

mineral. 

By  mean-  of  this  modus  operandi  nothing,  so  to  speak, 
i-  lust  from  the  mother-liquors.  When.  In. w ever,  ferriferous 
minerals  :  bauxite,   alunite,  and    the  lib  le   use  of, 

the  iron  accumulates  in  the  mother-liquors  until  at  lost  tl 
contain  so  much  iron  that  they  not  only  render  a  fresh 
quantity  of  alum  highly  impure,  but  hinder  its  crystallisation. 
Such  ferriferous  mother-liquors  form  a  troublesome  by- 
product which  is  nut  easibj  disposed  uf;  thej  cannot  be 
run  into  the  sewer  on  account  of  the  not  inconsiderable 
amount  of  acid  which  they  contain. 

It  might  be  supposed  that  such  ferriferous  lyes  could  be 
utilised  a-  a  source  of  iron  sulphate;  this  is.  however,  im- 
possible^ since,  when  they  are  evaporated,  nothing  but  a 
muddy  in::--   is  obtained,  which  conuol  ited   from 

adhering  mother-liquor. 

By  the  following  process  it  is  possible  to  free  the  mother- 
liquors  from  the  greater  portion  of  the  iron  which  they  eon- 
tain  : — The  concentration  ofthe  lyes  is  taken  urne" 
instead  of  40'  Beaume,  and  after  turning  off  tin-  current  of 
st,.ami  a  ],,  iron  salt  forms,  which  varies  in  com- 
position according  to  circumstances.  This  precipitate  quickly 
settles;  the  -up, mat  int  liquor  contains  considerably  less  iron 
and  can   be   used  again  fur  crystallising   purposes.     The 
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decrease  in  the  auiouut  of  iron  with  increasing  concentration 
is  shown  in  the  following  tabulated  analyses  :  — 

Pe  Gratis,  per  Litre. 

quorof  40°Beauuie L6'80 

Same  mother-liquor  evaporated  to  \i   B.  and 

diluted  to  30    B 13-80 

Same  mother-liquor  evaporated  to  IV  B.  and 

dilutedto30    B U'50 

-  me  mothcr-liqi  ted  to  47°  B.  and 

diluted  t  >30    i; 8.80 

Same  mot tier-liquor  evaporated  to  4!>    Ji.  and 

diluted  to  SO    B 8-M 

The  composition  of  the  precipitates  above  mentioned 
varies  according  as  the  iron  exists  in  the  mother-liquor  in 
the  ferrous  or  ferric  condition.  By  evaporating  completely 
oxidised  (ferric)  lyes,  the  precipitate  is  yellowish-white, 
crystalline,  and  insoluble  in  water.  It  forms  hard  incrusta- 
tions on  the  steam  worm  and  the  concentrating  cistern, 
which  are  very  difficult  to  remove.  A  point  of  supreme 
importance,  however,  is  that  the  formation  of  this  precipitate 
is  attended  with  a  loss  of  alumina  and  potash  (also  of 
ammonia  when  "mixed  alums"  are  manufactured).  A 
specimen  of  this  precipitate  was  withdrawn,  and,  after  washing 
and  drying,  submitted  to  analysis.  From  the  mean  values 
of  two  analyses  it  appeared  to  be  a  basic  ammonium 
potassium  aluminium  sulphate  of  the  formula  aFejOs.oSOs, 
Alj(S04)3,  K2S04,  (NH  ).S04.  The  salt  is  not"  only  in- 
soluble in  water,  but  also  iu  acids,  and  is  decomposed  with 
the  evolution  of  ammonia  and  separation  of  ferric  oxide 
and  alumina  when  treated  with  alkalis  in  the  cold.  It 
follows  from  these  observations  that  the  constituents  of  this 
salt  can  no  longer  be  turned  to  account  in  the  manufacture, 
and  therefore  the  formation  of  the  salt  must,  if  possible,  be 
avoided.  With  this  object  in  view,  it  is  advisable  to  keep 
the  major  portion  of  the  iron  present  in  the  mother-liquors 
as  ferrous  salt ;  this  is  accomplished  by  reducing  the  lyes 
(the  reduction  need  not  be  complete)  in  the  evaporating 
tank.  After  numerous  experiments,  the  author  finds  that 
thin  chips  of  green  poplar  wood  form  the  best  and  cheapest 


of  reducing  agents.  The  chips  are  packed  into  a  high 
leaden  sieve,  which  is  then  lowered  into  the  concentrating 
tank.  Under  the  influence  of  the  hot  acid  lyes  the  chips 
are  dissolved  without  carbonisation  (apparently  forming  in 
the  first  stage,  oxalic  acid,  which  then  decomposes  into 
carbonic  oxide  and  carbon  dioxide),  with  the  simultaneous 
reduction  of  the  ferric  oxide  to  ferrous  oxide.  When, 
under  these  circumstances  the  lyes  are  evaporated  to  a 
density  of  50"  Beau  me,  most  of  the  iron  separates  on  the 
bottom  of  the  tank  as  a  black,  muddy,  amorphous  precipitate, 
also  in  other  parts  of  the  apparatus  (on  the  steam  worm,  for 
example)  in  small  black  crystals  ;  the  mass  is  readily  soluble 
in  water.  Analysis  of  a  portion  of  the  dried  substance 
points  to  the  formula  3FeS03,  SPe^SO^,  thus  :— 


Found. 


Calculated. 


FeO  . . 
I  ,  Oj 
SO,.. 


Per  Cent. 
16-98 


23 '715 
67-68 


Per  Cent. 
17-20 


2.5- 18 
57  Si 


The  removal  of  this  precipitate  from  the  evaporating  tank 
after  running  off  the  concentrated  lyes  is,  on  account  of  its 
nature,  quite  easy. — A.  K.  L. 


Reactions  of  Acid  Potassium  Arsenite  with  Metallic  Salts. 
C.  Reichard.     Ber.  1894,  27,  1019—1036. 

Tin;  author  has  filled  up  several  gaps  in  the  known  series 
of  metallic  arsenites.  The  salts  were  prepared  by  the 
interaction  of  acid  potassium  arsenite  with  the  metallic 
sulphate,  chloride,  or  nitrate  ;  in  many  cases  some  of  the 
acid  of  the  salt  w  as  liberated. 

The  following  list   of   arsenites    epitomises  the   author's 
work  : — 


Composition. 


Prepared  from 


Acid  liberated, 


Description. 


Originally 
prepared  by 


HgoO.As.O3 

JCuO.AsjOj 

2CdO.As,03  

2HgO.As>03 

2P'oO.Asa03 

SAu.O.AsjOj  

."SAg.O.AsAi 

3PbO.As203 

SMgO.As.O,   

3ZnO.As203  

5SnOj.2As.03 

5Ti02.2AsjO.   

Pt02.Asa03 

Pd02.As203  

UOj.AsjOj  

FeJu,.As2Oj 

AljOj.As/Jj 

I  r..'i  .  UjOa  

FeO.As203 

BeO.Asfi,  

SCoO.SAsjOj  

3Ni0.2As,Oj  


HgNO, 

CuS04 

CdSO, 

HgCl, 

Pb(CjH»Oi)i  

AuCl3 

AgNOj 

2PbO.Pb(CjH3Oj) 

MgSO< 

ZuSO, 

St, CI, 

TiO.SO, 

PtCl, 

PdCl,  

U0,(N0i), 

FeC). 

AWSOJ, 

Cr2(SO,)3 

PeSO 

Ba(NO,)s  

Co(NOj), 

Ni(NO»)i 


Sulphuric  acid 

Sulphuric  acid 

Hydrochloric  acid 

Acetic  acid 

Hydrochloric  acid 

Nitric  acid 

Sulphuric  acid 

Sulphuric  acid 

Hydrochloric  acid 

Sulphuric  acid 
Hydrochloric  acid 
Hydrochloric  acid 

Hydrochloric  acid 
Sulphuric  acid 
Sulphuric  acid 


Nitric  acid 
Nitric  acid 


Yellowish, 

decompDsed  by  light. 
Green  powder 

White  amorphous  powder 

Yellowish-white, 

decomposed  by  light. 
White 

Purple-red  powder, 
blackened  by  warming. 
Yellow  microscopical 

needles, 

decomposed  by  light. 

White 

White  powder 

White  crystals 

Yellowish -white 

White  crystals 

Bright  yellow 

Bright  yellow  . 

Bright  yellow 

Rusty  yellow  powder 

White 


Dark  green, 

soluble  111  KOH. 

<  Jreenish-white, 

becomes  brown  iu  air. 

White, 

soluble  in  much  water. 

Amethyst-coloured 

Girard 

powder. 

Bright  green. 

Girard 

Berzelius 
Bloxam 


Herzelius 
Filbol 


Filhol, 
Bloiam, 

Pasteur,  &c. 
Streng 

.Stein 

Bloxam 

Berzelius 


Simon 


Thorey 
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.  I  from 


■    ■  il 

Si    NO 

SMnO  tA-%0      UuCli  ... 

BnCli  .... 


ption. 


Bydrochli 
rTydrochloi 


iifillv 


o  111  much  « 

U'Ij 

White,  in-.. .nun 
to  brown  ii 

bj  acids  mill  iilkiili-.  uitli 
I  mi-. 


—A.  G    B 


I. fit, tin  Pipes  in  Vitrioi  Manufacture.     A.  Lambert, 
Bull,  Soc.  Chim.  11,  1894,  34f- 

Wiiin  considerable  lengths  of  piping  are  requisite  for  the 
conveyance  of  vitriol  from  one  part  of  a  factory  to  another, 
it  is  convenient  to  know  what  dimensions  "ill  suffice  to 
obtain  a  sufficiently  rapid  Bow  without  entailing  the  locking 
up    nl"  capital    in    leaden    installation'  'liil   anil    of 

greatiT  magnitude  than  is  necessary.  The  formula; 
applicable  in  the  case  of  water  cannct  In-  employed  in  such 

2  </  h 
-  ;  the   practical  formula  \  -  =      '       may,  however,  be 

-  the  velocity  of  the  fluid,  h  the  "  head  "  or 
ration  from  which  it  flows,  and  K  a  co-efficient  referring 
to  the  resistance  to  passage  of  the  fluid,  and  composed  of 
four  parts,  viz.,  /.[.  applying  to  the  resistanceat  the  entrance 
of  the  fluid  into  the  pipe  ;  /.-.  to  sharp  angles  in  the  pipe  ; 
'.'.  .  to  less  abrupt  changes  of  direction;  and  /.,,  the 
resistance  due  to  friction  ;  so  that  R  =  Z,  +  Za  +  Z3  +  Z,. 
The  value  of  Z,  was  determined  for  acid  at  60  l'>.  1>\  noting 
the  time  requisite  to  run  the  acid  down  through  a  certain 
difference  of  level  in  a  large  reservoir,  using  orifi 
respectively  of  35,  4n.  45,  and  50  millimetres  in  diameter; 
figures  varying  between  0-67  and  0"70  were  obtained, 
giving  an  average  0*686,  or  more  than  10  times  the  value 
corresponding  with  the  How  of  water  under  the  same  con- 
ditions. As  regards  '/....  pipes  bent  to  sharp  angles  (elbows) 
of  fin  and  90  gave  respectively  the  average  values  0-925 
and  2-5'i."),  whereas  where  water  is  in  question,  the  re- 
■  is  given  bj  a  formula  of  the  character — 


A  sin 


+  I!  siu  ' 


Applying   this    formula   to   sulphuric    acid    the    equation 
becomes — 

S  5 

Z,  =  2-366  sin-      +   5  "224  sin4    - 


For  curved   pipes    with   radius   of  curvature   15    em.,   and 
interior   diameters   35,   40,   and   4">   mm.  respectively,  the 
corresponding  values   of  /.,  were  0-814,  0*797,  and  0*798. 
The  resistance  due   to   friction  when  a  Quid   passes 
pipe  is   proportionate   to  the   diameter,  so  that    Z, 

put   =  \  -    whilst   \   =  _  ,  v,  here  V  is  the  velocity. 

d  0*042001  J 

Tutting  together  these    various   valuations,    tables  may  be 
calculated  for  various  eases,  based  on  the  general  formula — 

ft  =  (l+Zl  +  Zs+....+Xj)1 


■  d'    2,/ 

— C.  R.  A.  W. 


Specific    Gravity   of  Calcium    Chloride  Solution.     S.    U. 
kering.     Ber.  27,  1379 — 1385. 

Ix  the  course  of  an  experimental  examination  of  the 
physical  properties  of  calcium  chloride  solution,  the  follow- 
ing   figures    were    obtained     (inter    alia')     as    regards     the 


relation  ,  „gtb,  the  ■   lint,  and 

the  density 


3 
Gravity  :it 

UaClj 

B) 
Gravity  at 
17*92 

1 

1 

1-31778 

:,1 

29'  I.I 

26 

50 

29*84 

1*21918 

:'l 

-  ■!:■:: 

1*48430 

is 

1*198  '! 

22 

16 

26*16 

1*17910 

-  18-57 

1*44007 

11 

22*76 

18 

1*41770 

i-2 

17*60 

1-14016 

-  12*22 

1*394!9 

in 

+  10*88 

1-12130 

11 

-    9*78 

1*37242 

ss 

i     I  45 

1-10288 

li 

1*34936 

36 

9  85 

in 

1*82689 

34 

-  'J.'i'i.", 

1 '' 

v 

-    4*31 

1*3016] 

32 

G 

1-28271 

311 

1*03238 

1 

-    1*91 

1*26092 

28 

1*01518 

■  1 

0-9S 

—  C.  R.  A.  W. 


Spontaneous  Formation  of  Pyruvic  Acid  from  an  Ai/ueous 

Solution  of  Tartaric  Acid.      K.  I  Itto.      Her.  27,  -    - 
Ax  approximately    2.'.    per   Cent,  solution   of    tartaric    acid 
contained   in   a   stoppered   flask    of    colon  1  was 

exposed  to  light  at  a  western  window  for  a  year.  The 
solution  at  the  end  of  this  time  was  of  a  dark  yellow  colour, 
smelt  strongly  of  caramel,  and  was  formed  by  the  phenyl- 
hydrazine  reaction  to  comain  pyruvic  acid. — A.  R.  I.. 


Spontaneous  Formation  of  Pyruvic  Aeidfrom  an  Aqueous 
Solution  of  Tartaric  Acid.     K.   Otto.   "Ber.   27,  1264— 

Ax  examination  of  the  dark-coloured  solution  containing 
pyruvic  acid  (last  abstract)  has  shown  that  it  is  .(uile  free 
from  micro-organisms,  so  that  the  observed  conversion  of 
tartaric  acid  into  pyruvic  acid  cannot,  as  was  at  first 
supposed,  he  due  to  the  agency  of  such  organisms. 

—A.  B.  L. 


Formation  of  Aluminium  Sulphide.     F.  Gray. 
under  XL,  f«/  7<2. 


Zeits. 
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■  of  Heat  on  lodates  and  Bromates.     E.  II.  Cook. 
.  Chem.  Soc.  1894  [139],  119— l'J  >. 

sirji  iodate  is  difficult  to  purify  ;  repeated  crystalli- 
irom  water  fail  to  give  a  reliable  product.  The 
method  adopted  was.  therefore,  to  crystallise  from  water 
twice,  then  to  precipitate  the  solution  by  means  of 
collect  the  precipitate  and  recrystallise  from  water, 
['he  first  effect  of  heat  on  tlie  iodate  is  to  cause  the  substance 
to  become  brown.  This  brown  substance  lias  the  same 
composition  as  the  original  iodate,  and  it  is  formed  without 
am  alteration  taking  place  in  weight.  When  the  heating 
of  the  iodate  is  continued  up  to  the  time  of  its  ceasing  to 
lose  weight,  the  following  changes  are  observed  ;  the  brown 
substance  fuses  and  become-,  a  colourless  liquid  ;  during  the 
fusion,  iodine  i<  evolved  :  after  continued  and  regulated  heat- 
ing, the  liquid  becomes  a  white  solid,  and  when  thoroughly 
solid,  ceases  to  lose  weight  ;  the  residue  is  potassium 
iodide. 

The  experiments  having  failed  to  produce  any  oxy-eom- 
ponnds,  it  was  thought  that  these  compounds  might  be 
formed  if  the  heating  were  effected  under  reduced  pressure  ; 
but  at  a  pressure  of  SO  mm.  the  results  were  precisely  the 
same  as  under  normal  conditions. 

Finally,  in  order  to  discover  at  what  stage  the  chlorine 
known  to  be  evolved  when  chlorate  is  heated  is  produced, 
experiments  were  made  with  that  substance.  Il  was  found 
that  the  chlorine  was  evolved  just  at  the  same  period  as  the 
iodine  from  the  iodate.  viz.,  during  the  melting  of  the  salt. 
The  amount  formed  is  0'03  per  cent. 

It  would  therefore  appear  that  the  halogen  is  liberated 
early,  but  that  it  is  not  actually  set  free  until  the  structure 
of  the  salt  is  broken  down  -in  the  ease  of  the  iodate  by 
fusion,  and  in  that  of  the  brom:  te  by  decrepitation  (at  about 
ISO0  C). 


steam,  now  superheated,  is  admitted  beneath  the  salt  or 
brine  pan.  and  allowed  exit  as  moist  steam  from  the  far 
end  of  the  pan.  Or  a  series  of  pan*  may  be  similarly 
heated.— E.  S. 


PATENTS. 
Improved   Still    and    Apparatus   for    the    Distillation    of 
Ammoniacal  Liquor  and  other    Fluids.     G.   Pettigrew, 
Middlesbrough.     Eng.  Pat.  10,171,  May  23,  1893. 

About  a  third  of  the  upper  part  of  a  vertical  still  is  fitted 
with  shallow  trays,  "  helical  in  form,"  communicating  each 
with  that  next  below,  by  an  overflow  pipe  into  a  walled 
receptacle,  forming  a  water  joint,  so  that  the  liquor  con- 
tinuously overflows  on  to  that  tray  The  ammoniacal 
liquor  is  run  continuously  into  a  centrally-placed  pipeat  the 
top  of  the  still,  into  the  centre  circumvolution  of  the  first 
tray,  from  which  it  flows  spirally  outwards,  and  is  dis- 
charged into  the  tray  beneath,  in  the  manner  described,  near 
the  circumference,  whence  its  flows  spirally  towards  the 
centre,  to  descend  by  an  overflow  pipe  to  the  centre  of  the 
next  tray,  and  so  through  the  series.  The  fluid  is  taken 
from  the  last  tray  nearly  to  the  bottom  of  a  compartment 
below,  whence  it  passes  by  a  siphon  into  a  lower  compart- 
ment to  meet  milk  of  lime  entering  in  "  specified  quantity  " 
bj  a  siphon  arrangement.  Steam  is  admitted  to  the  bottom 
of  the  still  in  the  usual  manner,  and,  with  accompanying 
gases,  passes  upwards  through  hooded  short  pipes  placed 
about  equidistant  along  the  circumvolutions  of  each  tray. 
The  bottom  edges  of  the  hoods  are  serrated,  so  as  to  be 
always  covered  with  liquor  when  the  still  is  in  action,  the  exit 
of  the  vapour  and  gases  being  through  such  serrations  into 
the  liquor.  The  gases  are  led  to  the  saturator  through  a 
suitable  outlet  pipe  in  the  hood.  The  spent  liquor  is  run 
off  intermittently. — E.  S. 


Improvements   in    Evaporating   Saline    Solutions.     Sir    I,. 
Bell,  Middlesbrough.    Eng.  Pat.  13,709,  "  .June  "  1  1,*  1893. 

A  steam  boiler  furnace  is  provided  with  duplicate  flues,  for 
alternate  use.  When  one  set  of  flues  has  become  highly 
heated  the  products  of  combustion  are  caused  to  enter  the 
other  set,  and  the  spent  steam  from  the  engine  is  passed 
through  the  heated   flues   set   at  liberty,  from    which   the 

•  Probably  a  misprint  for  July  1 1. 


Improvements  in  the  Production  of  Nitric  And.  Caustic 
Alkali,  and  Ferric  Oxide.  G.  Lunge,  Zurich.  Switzer- 
land, and  !■'.  Maxwell-Lyte,  London.  Eng.  Pat.  13,054, 
July  13,  1S93. 

1'nii'i.i:  ore.  or  other  form  of  ferric  oxide,  finely  powdered. 
i-  mixed  with  sodium  nitrate  in  such  proportion  tiiat  the 
mass  may  remain  porous  when  heated  to  the  temperature 
required  to  effect  decomposition.  The  proportion  preferred 
is  two  parts  ferric  oxide  to  one  part  of  sodium  nitrate,  for 
which  potassium  nitrate  may,  if  desired,  be  substituted. 
The  mixture  is  heated  in  a  current  of  mixed  air  and  steam 
to  an  incipient  red  heat,  say  between  450"  and  550°  C., 
though  the  effective  range  is  somewhat  wider.  The  air  and 
steam  is  preferably  heated  to  the  same  temperature  as  that 
of  the  mass.  The  nitrous  fumes  evolved  are  collected  and 
recovered  as  nitric  acid  by  the  use  of  air  and  water.  The 
residue  is  a  dirty  green  mass,  consisting  essentially  of 
sodium  (or  potassium)  ferrite,  which,  on  treatment  with 
water,  yields  caustic  alkali  and  ferric  oxide.  The  ferric 
oxide  is  levigated  to  separate  any  coarse  patticles  of 
unattacked  ore,  and  is  then  tit  for  use  as  a  paint  or  polishing 
siih-t  nice.  The  differences  between  this  process  and  that 
patented  by  A.  Vogt.Eng.  Pat.  2l',o18  of  1891  (this  Journal, 
1893,  43),  are  pointed  out. — E.  S. 


Improvements  in  the  Production  of  Caustic  Alkali  and 
<  'hloride  of  Lead  for  Conversion  into  Chlorine  and 
Refined  Lead.  F.  Maxwell-Lyte,  London,  and  G.  Lunge, 
Zurich,  Switzerland.     Eng.  Pat.  13,655,  Joly  13,  1893. 

The  present  invention  is  aa  improvement  upon  Eng.  Pat. 
8692  of  1891  (this  Journal,  1892,  GS6),  accordiug  to  which 
lead  nitrate  (obtained  by  dissolving  lead  oxide  in  nitric 
acid)  is  decomposed  by  an  alkali  chloride,  such  as  sodium 
chloride,  to  form  sodium  nitrate  and  lead  chloride.  On  then 
heating  the  sodium  nitrate  with  ferric  oxide,  sodium  ferrite 
is  formed,  with  evolution  of  nitrous  fumes,  which  are  col- 
lected and  recovered  as  nitric  acid.  About  equal  quantities 
were  taken  of  the  alkali  nitrate  and  ferric  oxide,  and  at  the 
high  temperature  required  to  effect  the  decomposition,  the 
material  fluxed,  and  the  nitrogen  oxides  evolved  were  so  far 
split  up  as  to  be  irrecoverable  as  nitric  acid. 

To  overcome  the  defect  in  the  former  process,  the  pro- 
portion of  ferric  oxide  is  so  far  increased  as  to  form  a 
porous  mass  with  the  nitrate  when  heated.  When  ferric 
oxide,  in  the  form  of  "  purple  ore,"  is  used,  two  parts  are 
taken  to  one  part  of  the  nitrate  or  thereabouts,  and  the 
heated  mixture  is  subjected  to  the  action  of  a  previously 
similarly  heated  mixture  of  air  and  steam.  The  quantity 
of  steam  is  carefully  regulated,  and  the  air  is  kept  in  due 
excess  for  converting  the  lower  nitrogen  oxides  into  nitric 
acid  by  means  of  a  "Lunge  tower,"  or  otherwise.  The 
resulting  ferrite  is  decomposed  by  water  to  obtain  caustic 
alkali  and  ferric  oxide. 

The  liquor  filtered  off  from  the  lead  chloride  obtained  on 
mixing  solutions  of  an  alkali  chloride  and  lead  nitrate,  still 
contains  dissolved  lead  chloride.  As  much  f>s  possible  of 
this  j,.  recovered  by  concentration  and  crystallisation,  and 
the  lead  remaining  in  solution  is  precipitated  by  an  alkali 
or  alkaline  earth. — E.  ,S. 


,1h    Impiored    Process  Jin"    Producing  Basic  Lead   Salts 

and  Obtaining  certain  Bye-Products.     G.  Lunge,  Zurich, 

Switzerland,   and   C.    II.    Maxwell-Lyte,  London.     Eng. 

Pat.  13,056,  July  13,  1893. 

Crude    pig   lead    is    oxidised    to    form    litharge,  which    is 

dissolved  in  nitric  acid,  and  finely-divided  lead   is  added  to 

precipitate  silver  and  other  foreign  metals.     The  silver  lead 

obtained  is  a  by-product  of  the  process,  when  crude  lead  is 

first  operated  on.     Litharge  obtained  from  refined  lead  may, 
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bowevi                          li  « i'li  less  i 

carbonate                   ited   from  the  lead  nitrate  solution  bj 

adding   sodium    hydroxide    and   carbonate    in  I 

proportions,   which   are    approximately  and 

1.7      |  .  lively.       I'll'      SOdlUm     '  atioli 

separated   from    the    precipitate  i-.  while  being  dried 

stirred  with  so  much  ferric  oxide  as  n 

the  mixture  when  this  is  subsequently  heated  with  ail 

steam  n>  a,  caustic  :« I k:i I i,  and  I 

in   il  already    described  in  the  abstract   of  tin' 

immediately  pi 

Tin-    reactions   taking    place    an  ted    bj     the 

follow  ing  equal  oj 

ii       PbO 

PbO  +  2HN03       Pb(NOj).    -    II  1  1 

(.3.)  SPbi  NO  2Xa(OH)  i   2K  ..<  I  ' 

BPbCOi  r    1  mi  •       i'.n,\i  1 

3H  O       SNi  0  FejOj  + 
6HNO3 

(5.)  SXas<  >.Fc2Oj    1    31LO  =  6Na(OH) 

Tin.'  operations  are  similar  when  any  other  basic  U'ud  salt 
quired.     For  instance,  basic  lead  ind  caustic 

soda  are  produced  In  using  "brine  instead  ol  sodium  carbonate. 
A  ehloro-carbonate  may  bo  obtained  hy  using  a  mixture  of 
sodium  carbonate  and  chloride.  "  Sulphate,  oxalate,  oz 
any  other  salt  of  soda  may  be  employed  so  long  as 
addition  to  the  lead  nitrate  it  produces  a  sufficiently 
insoluble  basic  salt  of  lead  and  a  residual  nitrate  from 
which  the  nitric  acid  is  capable  of  being  recovered  in  the 
manner  specified,  for  use  over  again."— 


Il    will 

11  up 
•■..  when 
hquoi 
per  . 

exci    » ol 


Improvements  in   the   Treatment  of  Bicarbonate  of  Soda. 
Sir  L.  Bell,  Middlesbrough.     Eng.  Pat.   13,708,  Julj   14, 

>i  n .inn". v  1  in  steam  is  passed  over  moist  sodium  bicar- 
bonate contained  in  a  close  chamber.  Dry  sodium  carbonate 
then  remains,  while  the  mixed  gas  and  vapour  are  coll. 
in  a  cooler,  where  water  is  deposited,  and  nearly  pure 
carbonic  acid  recovered,  suitable  for  use  in  the  soda 
process.     1     S 

.-1  Process  for   Utilising  Acid  Sulpha  Soda.     R.  E. 

Cnatfield,     S  Essex.      Eng.     Pat.     19, 

October  17.  1*93. 

Residues  obtained  of  acid  sodium  sulphates  in  the  manu- 
facture of  nitric  acid,  as  in  the  process  described  in  Eng. 
Pat.  16,512  of  1898,  or  resulting  from  other  pro 
saturated  in  aqueous  solution  with  ammoniacal  compounds 
or  vapours  from  gas-liquor  or  other  sources.  If  the  residues 
consist  of  normal  sodium  bisulphate,  the  neutralised  and 
filtered  solution  may  be  treated  by  either  of  two  processi  -, 
(A)  or  ( lli.  According  to  process  (A),  the  solution, 48  per 
cent,  of  the  salts  in  which  are  ammonium  sulphate,  is  con- 
centrated up  to  70  TV.,  and  the  sodium  sulphate  which  falls 
daring  the  concentration  is  fished  out.  to  be  afterwards  dis- 
d  i:i  water  and  crystallised.  The  liquor  will  then 
contain  salts  enriched  in  ammonium  sulphate  to  about  63 
per  cent.  Process  (B)  The  solution  of  salts  containing 
48  per  cent,  ammonium  sulphate  is  brought  to  a  specific 
gravity  of  £3  —60  Tw.at90  F.,  or  to  corresponding  density 
for  other  temperatures,  and  allowed  to  cool.  The  hydrated 
sodium  sulphate  (Glauber's  salts)  then  crystallises  out,  and, 
after  draining  off  the  mother-liquor,  is  covered  with  water. 
These  washings,  when  run  off,  are  used  for  soaking  sub- 
sequent lots  The  -alls  in  the  well-cooled  mother-liquor 
may  contain  as  much  as  77  per  cent,  ammonium  sulphate. 

Liquoi  alts   in   solution  containing  65  per  cent, 

and  upwards  ammonium  sulphate,  as  i-  the  case  with  the 
mother-liquors  obtained  by  either  ol  the  described  processi  -. 
are  evaporated,  and  the  mixed  sulphates  fished  out  arc 
agitated  or  ground  with  sodium  sulphate  washings,  cold 
mother-liquors  or  water,  until  the  density  of  the  liquor 
ceases  even    though    more   silts   are  added.      Such 


Impi  ■  1 

! 

roway,     N  k,    N.li.      Eng.     Pat.    *412 

April  1  1, 

SODti  m  nitrate,  1  referably  dried,  is  mixed  with 
and  a  hall  tin  1  -  it-  weight  of  burnt  lime,  and  1-  i 

hich  superheated  -team  i-  passed  and 
a  little  hot  air  when  required.     Nitric  acid 
may  be  conducted  to  a    \  ilr  i.  .1    chamber   or  Glover's   tower, 

I  he  inixtur. 
and  lime  left  in  the  retort  is   lixiviated,  with  im  if 

ssary,  and  the  -  Union   filtered  or  decanted  otr ;   the 
;*  boiled  produce   caustic  soda.     The  lime 

residue  is    dried  and    heated    to   t 

Potassium  nitrate  u  ay  be  similarly  treated  to  obtain  caustic 

potash  and  nitric    acid.        Magnesia,  baryta,  or  stnintia  tna\ 

be   substituted   for  lime   in   the   process.     The   appai 
shown  in  1  -   for   carrying  out  the  invention  con- 

sists of  a  pair  of  horizontal  iron  retort-,  with  drawing 
and  charging  doors,  set  over  pyrites  burners,  and  heated  by 
the  flame  of  the  burning  pyrites.  The  superheated  Steam- 
supply  pipes  and  pipe-  hading  the  nitric  acid  to  a  Glover's 
tower  are  also  shown.  This  pair  of  retorts  is  adapted  for 
use  in  combination  with  a  set  of  six  chambers,  so  that  one 
retort  may  be  discharged  while  the  other  is  -till  working.  If 
not  intended  for  use  in  connection  with  the  manufacture  ..f 
vitriol,  the  retort-  maj  he  heated  from  ordinary  fuel  in  any- 
suitable  furnace. — E.  S. 


Till.— GLASS.  POTTERY,  AND 
ENAMELS. 

PATENTS. 

Improvements   in    the    Manufacture     arid   Production    of 
Stoneware    Sanitary   Pipes    and   the   like.      If.  T 
Athby-de-la-Zoucb.     Eng.  Pat  11,09S,  June  6,  1893. 
The  object  of  the  patent  is   to   prepare  stoneware  pipes  in 
such  a  manner  that  the  joints  between  successive  lengths  of 
pipe  may  i  are  and  impervious  than  is  usually  the 

ease.     To  this  end  both  the  spigot  and  socket  end  of  each 
length  of  pipe  are  protected  by  rings  of  dry  sand  or  claj 
that  the  glaze  applied  to  the  pipe  may  le  prevented  from 
adhering  to  the  spigot  and  socket.     The  surface  being  thus 
kept  rough  and    .   s  affords  a  good  hold  for  the  cement 

used  in  jointing  the  pipes.  Additional  security  of  joint 
may  be  obtained  by  the  u-e  of  longitudinal  or  circumferen- 
tial grooves  on  the  spigot  and  socket,  or  by  the  use  of  a 
double  joint   arr  that  the  included  annular  space 

may  be  filled  up  with  cement. — B.  1!. 


New  or  Improved  Substitute  for  Pumice-stone, and  Process 
of    Manufacturing    th  H.    Salmon   and    .1.  K. 

Whiting.  1  -  Pat.  13,386,  .Inly  10,  1893. 

One  hundredweight  of  "  crushed  meanwood  sandstom 
mixed  with  7   lb.  md  and  sifted,  freed  from 

any    particles    of    iron   that    may  :      -  lit    by    pa- 
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through  a  magnetic  separator,  mixed  with  1  peck  of  soft- 
wood sawdust,  previously  wetted,  the  whole  mass  moulded 
and  fired.  The  product  consists  of  siliceous  grains  held 
together  to  form  a  porous  pumice-like  mass.  Substances 
equivalent  to  those  mentioned  above  may  be  substituted. 

— B.  B. 


IX— BUILDING  MATEEIALS,  CLAYS, 
MORTAKS.  AND  CEMENTS. 

Slag   Cement  Experiments.     11.   \V.  Mahon.     J.  Franklin 
lust.  137,  1894,  18-1— 190. 

Slags  low  in  silica  and  high  in  lime  and  alumina  are  best 
suited  for  cement  making.  Examples  : — SiO.,  25 "30 — 
30-00,  CaO  48-00— 47-50,  AL03  20-10— 17-00.  The 
best  cement  made  from  such  slags  is  prepared  by  the 
addition  of  about  2.3  parts  of  slaked  lime  to  100  parts  of 
slag  by  weight.  Mortar  made  of  one  of  cement  to  three  of 
sand  from  such  cement  binds  two  bricks  firmly  together, 
even  in  the  dry  air  of  the  laboratory.  Test-pieces  of  such 
mortar,  hardened  one  day  in  air  and  27  days  in  water,  com- 
pare favourably  with  such  mortar  for  good  bought  cements. 
Neat  cement  test-pieces  from  the  best  slags  show  no 
shrinkage  in  the  moulds  in  dry  air.  These  cements  set 
slowly.  Their  hardness  is  satisfactory.  By  far  the  most 
complete  set  of  comparisons  made  was  the  study  of  tensile 
strength  at  28  days  of  neat  cement  test-pieces,  1  :-q.  in.  in 
cross  section,  hardened  in  dry  air,  moist  air,  and  water, 
both  for  slag  cements  and  bought  cements.  Four  examples 
selected  from  the  principal  table  of  tensile  strain  after  2S 
days,  follow.  They  are  the  English  Portland  and  the 
American  natural  rock  No.  1,  both  in  extensive  use  in  this 
country,  and  the  best  two  of  the  slag  cements. 


Cement. 


Tensile  Strain. 


Kept  in 


English. 


American.  No.  1 
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! 


Blag  cement . 
ement  . 


333 

sss 

8S 
109 

70 
375 
210 
253 
353 


Dry  air. 
Moist  air. 

Water. 

Dry  air. 
Moist  air. 

Water. 

Dry  air. 
Moist  air. 

Water. 
Moist  air. 


-W.  S. 


Execution  of  Masonry  and  Brickwork  during  Frost. 
A.  Griel.  Zeits.  des  Osterr  ucd.  arch.  Ver.  1894,  95. 
Proc.  Inst  Civil  Eng.  116,  1894,  9—11. 

See  under  I.,  page  7 1  :i. 


Modern  Street  Pavements.  O.  B.  Gunn.  Journ.  Assoc. 
Eng.  Soc,  Chicago,  1893,  477.  Proc.  lust.  Civil  Eng. 
116,  1894,  41—43. 

The   author   lays  down  the   following   rules    for   an   ideal 
pavement  : — 

1st,   It  must  be  constructed  of  durable  materials. 

2nd.  It  must  be  as  free  as  possibk?  from  noise. 


3rd.  It  must  present  the  least  resistance  to  traction  (i.e. 
must  be  smooth). 

4th.  It  must  cause  the  least  wear  and  tear  to  vehicles 
and  horses. 

5th.  It  should  be  easily  cleaned. 

6th.  The  wearing  -  surface  must  be  practically  non- 
absorbent. 

7th.  The  cost  must  be  reasonable. 

In  the  United  States,  as  in  Europe,  street  pavements  in 
large  cities  continue  in  a  period  of  evolution.  Having 
commenced  with  native  earth  as  roadways,  gravel  was  next 
used,  and  then,  successively  MeAdam,  Telford  McAdam, 
cobble  ■  stone,  and  stone  -  blocks  were  evolved  ;  but  the 
constant  and  intolerable  noise  arising  from  the  contact  of 
millions  of  wheels  and  horses'  feet  with  the  granite  blocks, 
which  for  generations  were  looked  upon  as  the  acme  of  all 
pavements,  has  become  such  a  dreadful  nuisance  as  to 
cause  a  general  demand  in  the  larger  cities  for  a  smoother 
and  less  noisy  pavement,  and  the  choice  now  lies  mainly 
between  wooden  blocks,  vitrified  brick,  or  asphalt. 

Wooden  blocks,  6  in.  deep  and  4  in.  thick,  were  first 
introduced  in  the  United  States  about  40  years  ago  by 
Samuel  Nicholson,  of  Boston,  and  20  years  ago  the 
"  Nicholson  pavement "  was  in  very  general  use,  especially 
in  Chicago  and  the  cities  of  the  North-West,  each  layer 
being  separated  from  the  next  by  a  half-inch  space  which 
was  tilled  with  coal-tar  and  gravel.  In  London  and  in 
Paris  the  wooden-block  pavements  are  laid  in  the  most 
thorough  manner,  with  creosoted  or  otherwise  prepared 
wood,  are  kept  in  perfect  repair,  and  give  great  satisfaction ; 
but  the  cost  of  repairs  is  greater  than  with  any  other 
pavement. 

The  busiest  streets  in  London,  Paris,  and  Merlin  are 
formed  with  asphalt,  and  it  has  been  also  successfully  used 
in  New  York,  Washington,  Boston,  Buffalo,  and  other 
cities  in  the  United  States.  In  Buffalo  about  1 50  miles 
have  been  laid  during  the  last  1 1  years.  It  is  durable, 
free  from  noise,  presents  the  least  possible  resistance  to 
traction,  and  can  easily  be  kept  perfectly  clean ;  but  is 
unsuitable  for  steep  gradients,  and  can  only  be  laid  and 
repaired  by  experts  who  are  thoroughly  skilled  in  the 
manipulation  and  handling  of  asphalt.  Where  it  is 
especially  desirable  to  get  rid  of  noise,  if  the  gradients  are 
steep  and  the  traffic  heavy,  wooden  blocks  or  vitrified 
bricks  should  be  preferred  to  asphalt ;  their  cost  is  much 
less  than  that  of  granite  blocks.  In  the  city  of  New  York 
about  half  the  asphalt  that  has  been  laid  is  over  old  stone- 
block  pavements,  and  several  macadamised  streets  have 
been  covered  in  the  same  way. 

Vitrified  brick  is  the  latest  paving  material,  and  is  now 
on  its  trial  with  a  fair  prospect  of  becoming  a  prime 
favourite.  It  is  durable,  not  very  noisy,  easily  cleaned  and 
repaired,  and  is  quite  smooth,  presenting  small  resistance 
to  traction,  and  is  not  hard  upon  vehicles  and  horses  ;  very 
close-jointed  and  nearly  non-absorbent.  The  clay  requires 
careful  manipulation  before  burning,  as  also  improved 
kilns  and  methods  of  burning.  Lately  some  interesting 
experiments  have  been  made  in  burning  the  bricks  by 
electricity,  and  it  is  claimed  that,  in  this  way,  with  material 
of  the  best  quality,  a  perfect  vitrified  brick  can  be  produced. 
The  author,  however,  recommends  that  instead  of  using 
bricks  of  the  ordinary  size,  their  width  should  be  increased 
to  3£  in. 

This  material  is  singularly  applicable  for  the  pavement 
of  cities  in  the  prairie  States  of  the  West,  where  neither 
timber  nor  stone  for  paving  are  at  hand,  and  asphalt  would 
be  too  expensive ;  good  brick  material  abounds  almost 
everywhere.  In  Kansas  City  its  cost  would  be  about 
two-thirds  that  of  asphalt  and  only  a  little  more  than  half 
that  of  stone  blocks  ;  and,  judging  from  the  results  obtained 
from  an  experience  of  about  four  years,  such  a  pavement 
would  carry  the  traffic  of  a  residential  street  for  20  years. 

No  pavement,  however  perfect  in  itself,  is  suitable  for 
all  conditions  of  traffic,  and  it  must  be  chosen  with  due 
consideration  to  the  circumstances  ;  but,  on  the  whole,  the 
author  would  be  inclined  to  give  the  fit st  place  to  asphalt,. 
and  the  second  to  vitrified  brick. 
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PATENTS. 
-I"    tmprc  ■  '    I    wtj  i  iiVi'i  h  of  Mat  i  iah   to    ■'■■ 

'■'  ■  Walls,  and 

other  Pur j 3  of  the  lite  kind  rds,  London. 

•I     \V.    '  '<    rton,    Louisvill.      I    -  \ 
12,791,  June  39,  1893. 

i!"  position  patented  oonsists  of  two-fifths  iu  wi 
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'""  fifths  ol  sand,  asl  ,,,l  matter  ] 
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Improvements    in    the    Manufa  Flax    m-    other 

1  .'•'  G  Belfast.     Bog 

I'm.  1  1,551,  July  28, 

VBGETABu  fibre  is .fed  upon  a  carding  drum  and  them 
'"  ■'  cylinder,  the  interior  of  which  is  partial]] 

exhausted,  so  that  the  fibre  is  formed   upon  it  into  a  stiver 

it,  which  is  pressed,  saturated  with   bitumen,  and  I 
with  a  layer  of  Manilla   paper,)  ,  |  by 

means    of     bitumen.       The     producl  merit    of 

easing   ;i   non-absorbent    backing   which   prevents 
bitumen  soaking  out  of  the  fibre  and  into  the  woodwork  of 
the  roof  when  exposed  to  a  hoi  sun.— B    B. 
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X.-METALLURGY. 

On  tin-  Allotropic  Transformation  of  Iron  under  the 
Influence  of  Heat.  G.  Charpy.  Comptes  rend  llf? 
(1894),  418— 421. 

Under  the  influence  of  a  permanent  deformation  ii 
cold,  iron  appears  to  undergo  an  allotropic  transformation, 
indicated  by  the  existence  of  a  rectilinear  step  iu  the 
serving  to  indicate  the  relation  between  the   elongation  ami 
the  load,  when  the  metal  attested.     M.  i  »so  enates 

''""  saso-ironand/S-iron.     If  the  rod  of  iron 

tested  is  in  the  state  B,  the  curve  will  be  a 
On  the  other  hand,  if  it  is  in  the  state  a,  the  curve  will 
contain  the  step  above  referred  to.  If  it  contains  both 
modifications  simultaneously,  we  can  get  an  idea  of  the 
relative  proportions  ol  the  modifications  a  and  flpresenl 
by  comparing  the  length  of  the  step  with  that  given  by 
another  1  :m-  metal  in  the  state  u.     The  author 

has  applied  this  method  in  investigating  the  transformation 
of  iron  under  the  influence  of  heat,     iron   in 
when  heated  to  a   sufficiently  high  temperature,  becomes 
transformed   into   the   state  0;  but  the   transform;,,: 
reversible,  and  i  ;  in  cooling,     [n  order  to  maintain 

S    must   be   .lone    suddenly  by  plunging  the 
me'alinto  id  (as  in  the  process  "of  hardening) 

The  author  finds  that   the   rapidity  of  the  transformation 
increases  with  the  temperature.     Thus,  in  the  case  of  hard 
(contamii  cent,   of  carbon    no   ehange  is 

produced  after  heai inff  for  an    hour  ti  or  for  five 

minutes  to  750  ;  but  the   transformation   is  after 

heating  for  30  minutes  to  750  ,  or  for  five  minutes  to  800= 
Other  kinds  similar  results.     It   is  dear 

in  metallurgies  1  operations  such  as  hardening,  attention 
should  be  paid  not  only  to  the  temperature,  but  also  to  the 
time  during  which  the  metal  is  submitted  to  this  tempera- 
ture.—D.  E.  J.  r 


Action  of  Aluminium  on  Cast-iron.     Bull.  Soe.  Chim 
11,  1834,374— 

I*  was  :n   1890  by  Keep  that  in   order  to    dissolve 

ferro-aluminium  or   pure  aluminium  in  cast-iron,  the  latter 
must  be  melted  and  ruu  on  to  the  former,  which  then  rapidly 


As  the  result  of  various  observations  made  with  the  ol 
of  investigating   the   relative   effect  of  re-melti 
material  of  the  crucible,  and  of  the  direct  oxidising  action  of 
the    air.thi  iion    is  drawn   that   aluminium  protects 

silicon,  manganese,  and  carbon  from   oxidation  by  virt 
its   own   superior   oxidisability,  and    that  loic  0f 

cing  their  oxides,  and  likew  •  .,.  ,)le 

crucible   material    is   not   a   matter  of   indifference, 
casl  I    •  mtain  caviti  -   ;,iet0 

s:  thus   with  a  white   iron,  natu 

aluminium  caused  nearly  all  (he 
cavities  to  disappear,  whilst  1-0  and  20  per  cent,  entirely 
removed  them;  on  the  other  hand,  with  20  per  cent  the 
mass  <l:i ''"  Y,  so  that  the  metal  must  be  run  very 

quickly  in  order  to  fill  the  moulds.  .  the  contraction 

during  cooling  is  apt  to  cause  holes  and  blisl 

The  alteration  in  resistance  to  tl.  sure  and  traction  caused 
by  the  introduction  of  aluminium  could  not  be  measuri  .1  at 
all  in  the  case  of  white  iron  ;  no  perceptible  effect  could  be 
traced  with  grey  iron  on  comparison  with  samples  of  the 
metal  used,  drawn  before  addition  of  aluminium  ;  with 
mottled   iron,  however,  a  regular   increment  afcle 

more  especially  as   regards  resistance  to  flexure;  thus  when 

a.-s  (30  mm.  square   in  section,  1  metre   bet* 
the  s  mtained  0-05  per  cent,  of  aluminium,  the 

; 

was  the  corresponding  figure  for  bars  contai 
cent. 

On  the    whole,  the    conclusion   is  drawn   I  .  ral 

aluminium  acts  on  cast-iron  like  silicon,  b  dly. 

Its  use  iu  iron  founding  is  but   s:  _  mall 

quantities  can  be  introduced  without  coi 
not  only  is  any  considerable  degree  i  mou 

eostlv.  but  also  it  brings  abo  thci  ineou- 

some  of  grave  character. — C.  B.  A.  W. 


Desilverisation  '  by     an    Ally     of    Zinc    and 

Aluminium  ;  \[ 

rlnoertzer.     Bull.  Soc.  Chim.  1893,  9  loar. 

The  presence  of  zinc  oxide  in  the  dross  obtained  by  de- 
silverising  lead  by  means  of  zinc  is  highly  objectionable,    " 


• 
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militating  as  it  does  against  the  removal  and  recovery  of 
the  ginc^by  distillation.  The  ideal  product  o£  the  process 
would  be  an  nlloj  of  zinc  and  silver,  free  iron:  lead. 

The  quantity  of  zinc  which  will  remain  dissolved  in 
melted  lead  is  0"6 — OS  per  cent,  at  400  .  and  rather  more 
than  3-0  per  cent,  at  Too  .  Zinc  at  400  dissolves  l'S  per 
,  and  at  700  ,5*6  per  cent  of  lead.  In  the  desilverising 
process  the  zinc-silver  alloy  cannot  be  freed  from  lead  bv 
liquation  because  of  tbe  presence  of  oxides,  although  on 
a  small  scale,  where  oxidation  is  very  limited,  such  a 
separation  is  possible. 

An  alloy  of  95  of  zinc  and  S  of  silver  was  mixed  with 
lead,  in  the  proportion  of  2-6  pots  to  100  parts  of  lead,  at 
Tiie  lead  dissolved  much  of  the  zinc  and  but  little 
of  the  silver,  so  that  the  0-6  part  of  /.iue  which  rose  to  the 
ice  contained  20  per  cent,  of  silver;  it  remained  liquid 
at  6uo  .  An  alloy  of  zinc  containing  10  per  cent,  of  silver 
melts  at  500°,  and  one  containing  .'1  per  cent,  is  nearly  as 
fusible  as  is  pure  zinc. 

The  system  devised  from  th->  foregoing  facts  is  as 
follows  :— The  lead  to  be  desilverised,  is  healed  to  600"  and 
successive  portions  of  zinc,  of  decreasing  silver-content,  are 
added,  and  skimming  effected  after  each  addition.  In  this 
way  the  bath  becomes  poorer  in  silver  and  the  alloy  more 
fusible  at  each  skimming  ;  the  temperature  is  allowed  to 
fall  from  C00  to  400  .  The  following  figures  are  quoted 
in  illustration  of  the  process  : — 

100  Parts  OF  Leah  containing   150  iikms.  of  Silver, 
i'kr  100  Kilos. 

Additions. 

2'6  parts  or  zinc  containing  130  grms.  of  -ilver. 
2-1  „  .,  21 

re  „  ,.  s 

11  „  ,.  0 

Skimmings. 

Zn        3 
0"6partsolzincwith216grms.ol  silver.or  n;  =  -j- 

2*4        „  .,        53  „  „  =  -y- 

'.14 
1-8        „  „         19  ..  ..  =    1 

150 

IS        „  „        10  ,.  „  =    f 

The  desilverised  lead  contained  0-6  percent,  of  zinc  and 
1  grm.  of  silver  per  100  kilos. 

The  first  skimmings  can  be  distilled  or  electrolysed  ;  the 
second  serves  for  the  first  addition  in  the  next  operation, 
and  so  on. 

Whilst  the  process  works  smoothly  with  pure  argenti- 
ferous lead,  the  presence  of  copper,  antimony,  &c,  rentiers 
the  metal  so  much  more  oxidisable  that  the  skimmings 
contain  much  oxide  and  show  irregularities  in  their  silver- 
content.  The  addition  of  aluminium,  together  with  the 
zinc,  greatly  enhances  the  resistance  of  pure  lead  to 
oxidation,  but  its  effect  on  impure  lead,  particularly  if  it 
it  contain  copper,  is  not  so  marked ;  removal  of  the  copper 
by  a  preliminary  treatment  with  zinc,  will,  however,  render 
the  aluminium  effective. 

When  the  lead  is  free  from  copper  it  is  possible  to 
desilverise  it  in  one  operation.  The  zinc-aluminium  alloy 
(0-5  per  cent.  Al)  is  melted  at  a  red  heat  and  mixed  with 
lead  obtained  in  liquating  previous  skimmings  ;  this  mixture 
is  then  run  into  the  argentiferous  Vad,  heated  to  the  right  ! 
temperature. 

The  proportion  of  alloy  added  for  0-1,  0-2,  0-4,  and 
o-7  per  cent,  of  silver  are  1,  1-2,  r  4,  and  1-7  per  cent, 
respectively,  tbe  appropriate  temperatures  being  450°,  480  , 
510°,  and  550°.  The  skimmings  are  liquated  and  the  result- 
ing crusts  contain — 

Per  Cent. 

Silver 20-r40 

Lea  1 

r l'S— 2"0 

Zinc 70—34 

They  are  melted  and  ca^t  into  -labs,  which  serve  as 
a-io^es'in  an  electrolytic  bath.     The  electrolytic  zinc  con- 


tains: zinc,  99-04  per  cent;  irou,  0'009  per  cent.;  lead, 
0*034  per  cent.,  and  a  trace  of  silver.  The  residues  of  the 
anodes  contain:  silver,  74 — SO  per  cent.;  lead,  10 — 12  per 
cent.;  copper,  1-5—5  per  cent. ;  zinc,  0-2 — 0-5  per  cent. 

—A    G.  15. 


Vanadiferous  Lignite  found  in  the  Argentine  "Republic', 
with  Analysis  of  the  Ash.  Prof.  Kyle.  U.S.  Consular 
Rep.,  June  1894,  176— IS". 

The  coal  is  lustrous  black,  even  when  finely  pulverised, 
without  fibrous  structure,  and  remarkably  brittle.  On 
being  heated  it  softens,  emits  much  gas,  which  burns  with 
a  smoky  flame,  yielding  a  light,  spongy  coke,  which,  after 
combustion,  leaves  a  singularly  small  amount  of  a  greenish- 
coloured  ash.  The  specific  gravity  of  the  mineral  =  1- 173. 
Its  proximate  analysis  gave:  — 

Loss  on  drying  at  100°,  2-05;  volatile  matters,  49-51  ; 
fixed  carbon,  47*81;  ash,  0-63;  total,  100. 

In  the  elementary  analysis,  the  carbon  and  hydrogen 
were  determined  by  combustion  with  lead  chromate,  the 
nitrogen  by  combustion  with  soda  lime,  and  the  sulphur  by 
Escbka's  method.  Its  composition,  deducting  hygroscopic 
water  and  use,  was  found  to  be  as  follows: — ■ 

Carbon,  60-59  :  hydrogen,  8 -63  ;  nitrogen,  1  -43  ;  sulphur, 
4-23  j  oxygen.  25-12;  total,  100. 

The  remarkably  small  percentage  of  ash  and  its  peculiar 
greenish  colour  naturally  attracted  attention.  On  treating 
it  with  hydrochloric  acid  there  appeared  a  deep-red  color- 
ation, which,  on  dilution  and  heating,  changed  to  a  greenish- 
blue.  On  addition  of  ammonia  in  excess  the  colour 
disappeared,  showing  it  had  not  been  due  to  traces  of 
copper,  as  was  at  the  first  supposed.  On  further  investi- 
gation the  author  satisfied  himself  that  the  ash  contained 
vanadium. 

The  following  plan  was  adopted  for  quantitative  analy-i-. 
It  is  based  on  a  method  described  by  Dr.  Adolfo  Doering 
on  the  "  Separation  and  Quantitative  Estimation  of  Vanadic 
Acid,"  published  in  the  Boletiu  de  la  Acad.  Xacional  de 
Ciencies  en  Cordoba,  Rep.  Arg.  (Vol.  V.,  p.  117),  especially 
with  regard  to  the  separation  of  vanadic  acid  from  iron  and 
alumina  and  its  precipitation  as  mercurous  vanadate. 

One  grm.  of  the  ash  was  repeatedly  digested  in  hot  dilute 
nitric  acid  ;  the  insoluble  silicates  and  carbon  were  washed 
on  a  tared  filter,  dried  at  120°,  weighed,  ignited  to  remove 
carbon,  and  the  weighed  silicates  reserved  for  further 
investigation. 

The  nitric  acid  solution,  after  removal  of  excess  of  acid, 
was  nearly  neutralised  by  sodium  carbonate,  acetate  of 
sodium  added,  and  on  boiling,  iron  and  aluminium  phos- 
phates and  vanadates  were  thrown  down.  The  precipitate 
was  dissolved  in  nitric  acid,  some  sodium  phosphate  was 
added,  and  the  phosphates  again  precipitated  by  sodium 
acetate,  the  vanadium  being  retained  in  solution.  The 
mixed  phosphates  were  collected  and  weighed,  the  iron 
contained  in  these  converted  into  sulphide  and  weighed  as 
peroxide.  The  phosphoric  acid  was  estimated,  and  its 
amount,  plus  that  of  the  irou  oxide,  deducted  from  the 
weight  of  the  total  phosphates,  the  difference  being  regarded 
as  alumina.  As  the  determination  of  the  P205  included 
part  derived  from  the  added  sodium  phosphate,  that  corre- 
sponding to  the  ash  was  separately  determined.  The  filtrate 
containing  vanadium  and  excess  of  sodium  phosphate  was 
precipitated  by  ammomacal  magnesium  nitrate,  and  as  the 
precipitate  retained  some  V.,05,  it  was  redissolved,  and  the 
tieatment  repeated  until  the  magnesium  aud  ammonium 
phosphate  was  colourless,  the  mixed  filtrates  containing  the 
V,<  l5  were  acidified  with  acetic  acid,  and  the  V.,Os  precipi- 
tated by  mercurous  nitrate.  The  mercurous  vanadate  was 
washed  with  hot  water,  collected,  and  carefully  ignited  to 
expel  mercury,  the  residue  =  0-034  grm.  V„05. 

The  filtrate   from   the  mixed   precipitates  of  phosphates 

aud  vanadates,  thrown  down  b}-  sodium  acetate  as  previously 

mentioned,   was   nearly  neutralised  by   sodium    carbonate, 

I    and  the  V„05  precipitated   in  the  hot  liquid  by  mercurous 

I    nitrate;  the  mercurous  vanadate  on  ignition  weighed  025 

]    grm.     On  fusion  with  sodium  carbonate  and  digestion   of 

the  melt  with   hot   water,  there  remained  a  residue  which 

weighed  0-008  grm.  which   being   deducted  =  0-242  grm. 


THE  JOURNAL  OF  THE  BOCHETl    OF  I  EEMIOAL  [NDUSTRT. 


\  Oj,  nol  oombincd  with  iroa  and  alumina       Vftei    etting 

i  id  of  excess  "i   in,  i.  in  \    in    II  S,    i  In  ,,11   being 

neutralised  with  nmmouia  assumed  n  i  .  and  alter 

I  I  i .  -  T  .  t  . 

lined   tract  idium  and    manganese  gulphides, 

m  in,  h    svei  ,1  ;    Ihe  filtrate   from   these    was 

treated  bj  ammonium  oxalate,  and  the  lime  estimated  oe 
osualj  traces  of  magnesia  were  found  in  the  filtrate,  but 
nol  estimated. 

It  being  now  apparent  thai  onlj  a  small  fraction  of  the 
vanadium  was  in  combination  with  iron  or  alumina,  1 1 ■ » - 
author  treated  a  fresh  poition  of  ash  by  digestion  in  warm 
amnio  i.  i. i  'o'.uti,  -  anything  appeared  to  dissolre. 

The  iilkulinv  solution  was  evaporated  in  a  tared  capsule,  the 

residue  consistin  m  sulphate,  ai inium  vanad  ite, 

and   vanadates   of  the   alkaline   metals.      Bj   drying   and 

weighing  the  residue  insoluble  in  ammonia,  which  was  col' 

i  tared  filter,  the  amount  soluble  in  ammonia  was 

rtained.     The  filter  u.is  then   ignited  and  the  residue 

bed,  thus  controlling  the  prei  oation. 

sted  in  hoi  nitric  ncid,  and  the  solution 

empl  determine  the   phosphoric  acid  by  means  of 

molybdute  of  ammonium. 

The    mixed   vanadates  and    calcium   sulphate   li 
evaporation  of  the  ammoniacal  extract  were  treated  with 
hot   water,  much  of  the  calcium  Bulphate   remaining  un- 
dissolved; the  \  •',  was  precipitated  by   lead  acetate,  the 
precipitate  coll  b  tared  filter   and    washed   with 

hot  water,  a  few  drops  of  ammonium  acetate  being  added  to 
insure  removal  of  any  lead  sulphate;  the  lead  vanadate 
was  dried  al  100  and  treated  as  recommended  by  lioscoe 
(Boscoe  and  Schorlemmer,  "Treatise  on  Chemistry," 
2,  Part  2,299).  As  in  this  method  the  V306  is 
estimated  by  difference  between  the  weight  of  the  dried 
!  vanadate  and  the  contained  lead  weighed  as  sulphate, 
the  estimation  was  checked  by  titration  with  permanganate 
of  the  sulphuric  solution,  the  v.11,  having  been  reduced  to 
\  ,04  by  sulphurous  acid.  Vfter  removal  of  the  excess  of 
rail  in  the  filtrate  from  the  lead  vanadate,  and  of  the  lime 
by  ammonium  oxalate,  the  filtrate  was  evaporated  to 
dryness,  ignited  to  expel  ammonia  salts,  the  residue 
moistened  with  sulphuric  acid,  again  ignited,  and  the 
sulphates  weighed.  The  residue  dissolved  completely  in 
water,  the  contained  Si  I  was  on  estimation  found  to 
correspond  to  the  sulphates  regarded  as  potassium  sulphate  ; 
the  sodium  revealed  by  the  spectroscope  was  therefore  a 
mere  trace.  As  the  ash  contained  no  carbonate  the  lime 
was  calculated  as  sulphate. 

The  insoluble  silicates  were  fused  with  alkaline  carbonates, 
and  the  melt,  being  practically  fr.e  from  vanadium,  was 
treated  as  usual  for  the  estimation  of  silica  and  basi 

The  composition  of  the  ash  alter  dedu  ition  of  the  carbon 
(which  two  separate  determinations  had  shown  to  amount  to 
-  per  cent,  in   the  ash  as  analysed)   may  be  stated  as 
follows  : — 

Soluble  in  acid : 

Vanadium  pentoxide,  38*22  :  phosphorus  pentoxide,0'7l  ; 
sulphuric  anhydride,  12*06;  calcium  oxide,  8*44;  ferric 
oxide,  4*98;  aluminium  oxide,  :i*32;  potassium  oxide, 
1 "  73. 

Insoluble  in  acid: 

Silicic  anhydride,  13*7 ;  ferric  oxide,  9*42;  aluminium 
oxide,  5  ->•'. :   magnesium  oxide,  0*83  ;   undetermined  traces 

of  manganese,  magnesia,  chlorine,  and  loss  in  analysis,  ]  ■:;;■. 
Total. 

As  the  analysis  of  the  extract  obtained  by  digesting  the 
ash  in  hot  ammonia  water  showed  that  of  the  total  V  ( >0,  viz., 
38*22  percent.,  no  less  than  30-6.  say  so  pet  cent.,  exists 
either  as  a  vanadium  oxide  or  as  a  soluble  alkaline  vanadate, 
only  the  remaining  -20  per  cent,  can  exist  in  combination 
with  iron  and  alumina.  When  heated  on  platinum  foil  to 
the  highest  temperature  of  the  blowpipe  flame,  the  ash 
undergoes  partial  fusion  and  acquires  a  dark-red  colour  and 
metallic  lustre. 

On  being  boiled  with  distilled  water,  a  yellow  solution  is 
obtained,  the  yellow  colour  being  probably  due  to  the 
change  of  the   potassium  metavanadate  into  "tetravauadate, 


i,l,  in  hi  t  solut i 

in  i  he  :i~!i  chii  adic  peutos ; 

ionium 
vanadati  - 

lent  that  n 

combustible,  bul  being  also  availabli 

acid  lor  industrial   pur*  ton  of  the 

minei  i  be  equal  to  the  sample, 

over   it   lli  ,.f  pure  ash,  conts  lb.  of  the  i 

lb.  may 
treatment   ol   the   ash    with    an   alkaline   liquor,  while  the 

of  extraction  from  the 

insoluble  pari  ,as  in  tie  ca f  th 

,1    95.    12      ll'.   which   cm, tain   but    I'.',   per 
cent. 

'I'll,'    .el,     0l 

known  material  ntilisable  as    i   Bource  of  vanadium 
i  formation  regarding   the   carl  strata 

tli,-   sample   of  mineral    was  derived,  indicate  that 
ii  is  about  one  metre  in  thicl 
Tin-  Argentine  provim  rdoba  and  San  Luis  are 

already  well  known  as  sources  of   vanadium  mineral-,  such 
as  vanadite,  descloisite,  and  psittacinite.     The  province  of 
Mendoza  must  no«  be  added  to  tie  li-t  of  localities  in  the 
ne  Republic  where  vanadium  is  to  be  found. 


The  Cyanidi   1'  (V,  it.  \   rgoe.    Eng.  and  Mining  J. 

1894,  .V;::    -534. 

The  determination  of  th,-  sources  "f  waste  due  to  reactions 
in  the  leaching  vats  is  a  complex  and  difficult  matter. 
Some  ores  consume  more  cyanide  thin  others,  and  thi 
sumption  of  ibis  Bait  is  always  verj  gn  ail;  in  excess  of  that 
required  by  the  amount  ofgoldin  the  material  treated.  The 
sources  of  waste  in  the  leaching  vnls  are  similar  to  those 
in  the  storage  tanks.  A  case  occurred  in  Montana,  where 
the  leaching  of  the  ore  was  conducted  in  covered  tanks.  The 
gas  volatilised  from  the  solution  was  so  large  in  amount  as 
to  overpower  two  men  engaged  in  removing  the  cover  after 
the  expiration  of  the  time  allowed  for  the  leaching.  Hut, 
in  addition,  there  are  the  losses  due  to  consumption  of 
cyanide  by  base  metals  in  the  ore  treated.  In  regard  to 
hematite  and  Itmonite  ores  the  consumption  of  cyanide  is 
usually  low.  This  is  also  the  case  with  sulphide  of  iron 
ores,  provided  the  latter  be  free  from  all  oxidisation.  The 
manganese  gold  ores  of  California  consume  a  little  more 
cyanide  than  the  corresponding  ferruginous  ores.  Galena 
and  zinc  blendes  are  unattacked.  Great  difficulty  has 
always  been  experienced  in  treating  copper  ores  containing 
more  than  •>  per  cent,  or  3  per  cent,  of  copper,  owing  to  the 
very  heavy  consumption  of  cyanide.  A  quarter  of  1  per 
cent,  solution  is  invariably  the  best  to  be  adopted,  if  ores 
containing  copper  must  be  treated  by  this  process. 

l'vritifcroiis  ores  ate  liable  to  contain,  especially  when 
mined  above  the  permanent  water  level,  soluble  salts  of  iron 
and  small  amounts  of  free  sulphuric  acid.  It  is  m 
therefore,  in  treating  ores  of  this  description,  to  first  leach 
them  with  water  iu  order  to  dissolve  the  ferrous  and  ferric 
sulphates  out,  and  afterward  to  decompose  the  insoluble 
basic    sulphates  with   a   solution   of   -  -  lime  water. 

All  mill  work  should  be  based  upon  carefully-conducted 
laboratory  experiments,  determining  the  requisite  mesh  at 
which  the  ore  must  be  treated,  the  strength  of  solution 
rv,  and  the  length  of  time  for  such  solution  to 
remain  in  contact  with  the  ore  for  the  attaining  of  an 
economical  extraction. 

In  the  zinc  precipitation  boxes  not  only  does  an  amount 
of  zinc  enter  into  solution  proportionate  to  the  amount  of 
gold  and  silver  and  base  metals  precipitated. 
Sb.As,  &e.,  thus,  2KAoCy,  +  Zn  =  ZnCy3.2KCy  +  An., 
but  far  more,  and  the  excess  is  proportionate  to  the 
decomposition  of  the  potassium  cyanide.  Looking  at  the 
reaction;  g    in    an  ordinary    zinc  box,  reactions  in 

part  purely  chemical,  in   part   electro-chemical,  involving  a 

e  3 
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waste  of  cyanide,  it  is  seen  that  as  soon  as  the  gold  is 
deposited  on  the  zinc  shavings,  galvanic  action  is  at  once 
i  the  electro-negative  gold  and  the  electro- 
positive zinc,  hydrogen  is  vigorously  evolved  at  the 
negative  pole  and  the  zinc  converted  into  hydrate,  which  in 
turn  is  immediately  attacked  by  the  excess  of  potassium 
cyanide,  forming  zine  potassium  cyanide  and  potash — 

Zn(OH)2  +  4KCy  =  ZnCy.3KCy  +  2KHO. 

As  this  reaction  :s  incessantly  occurring,  the  solution 
becomes  very  strongly  alkaline  in  the  lower  compartments 
of  the  zine  boxes.  This  galvanic  action  is  a  source  of  a 
large  loss  of  cyanide,  not  only  by  causing  the  formation  of 
ible  salt  of  zinc  aud  potassium  cyanide,  but  un- 
doubtedly by  causing  the  oxidation  of  a  certain  quantity  of 
potassium  cyanide  to  cyanate. 

The  majority  of  mills  make  a  mistake  in  not  discarding 
screens  made  of  fine  ircn  wire  in  the  compartments  of  the 
precipitation  boxes,  because  there  is  a  strong  galvanic 
action  established  immediately  between  the  zinc  and  the  iron 
so  soon  as  the  cyanide  solution  flows  through  them,  hinder- 
ing the  deposition  of  gold  anil  silver  and  augmenting  to  a 
marked  degree  the  loss  of  cyanide  through  solution  of  the 
zinc,  besides  largely  increasing  the  zinc  slimes  in  the 
product  and  making  them  more  difficult  to  handle.  Com- 
mercial zinc  is  only  slightly  soluble  in  potassium  cyanide, 
but  in  contact  with  iron  it  is  readily  dissolved,  especially  in 
the  lower  compartments  of  the  precipitation  boxes,  where 
the  solution  is  most  strongly  alkaline.  This  reaction  is 
thus  expressed : — 

Zu  +  2KHO  =  Zn(KO)a  +  Ha 
Zn(KO).  +  2KCy  +  2il„0  =  ZnCy22KCy  +  -IKHO. 

Again,  the  majority  of  boxes  in  use  are  far  too  long.  There 
is  no  advantage  to  be  gained  in  using  boxes  20,  HO,  and 
JO  ft.  in  length. 

Precipitation  takes  place  mainly  in  the  upper  compart- 
ments, after  which  the  solution  is  unnecessarily  exposed  to 
the  action  of  the  zine.  Short  boxes  and  plenty  of  them  is 
the  right  motto. 

These  are.  in  a  general  way,  the  merits  and  disadvantages 
connected  with  the  cyanide  process.  That  there  is  a  great 
future  before  it  in  America  the  writer  has  every  confidence, 
and  in  the  interests  of  mine  owners  aud  uilllmeu,  it  is  to  be 
hoped  that  under  the  present  organisation  success  may  be 
achieved. 


Notes  on  the  Cupellation  of  Bismuth-Silver  Alloys.     E.  A. 
Smith.     Proc.  Cheui.  Soc.  1894  [139],  1!7. 

See  under  XXIII.,  page  765. 


ims    in  which  Carbon    Exists  in  Steel.     J.  O. 

Arnold   and  A.  A.  Read.     Proc.  Chem.  Soc.  1894  [138], 
105- 

The  authors  have  carried  out  experiments  on  the  condition 
in  which  carbou  exists  in  normal,  annealed,  and  hardened 
steel-  on  a  series  of  five  steels  containing  0-96,  0'57,  0'33, 
0'  10,  an  1  0'  G  per  cent,  of  carbon  respectively. 

The  method  they  have  used  in  their  determinations  is  a 
modification  of  the  process  of  Binks  and  Weyl,  originally 
proposed  for  the  estimation  of  carbou  in  iron. 

Two  bars  of  polished  steel  of  suitable  size  were  suspended 
in  separate  beakers  containing  dilute  hydrochloric  acid 
(rel.  den-.  1  "02),  placed  in  the  same  circuit,  aud  connected 
with  the  ole  of  a  single  Bunsen   cell,  the  cathodes 

being  plate-  of  platinum  placed  in  a  flat  porous  cell.  At 
the  end  of  the  time  allowed  for  solution  the  carbide  was 
collected  on  a  smooth  filter  paper  and  washed  with  water, 
,  and  finally  with  ether.  The  residue  was  washed 
off  the  filter  pa]  er  into  a  weighed  boat,  and  then  dried  in  a 
vacuum.  The  carbon  was  estimated  by  direct  combustion, 
the  residue  afterward-  being  used  for  the  estimation  of  the 
iron. 


From  the  results  of  a  number  of  experiments  the  authors- 
draw  the  following  conclusions  : — 

1.  The  existence  is  confirmed  of  a  carbide  of  iron  possess- 
ing the  formula  Fe3C,  originally  discovered  by  Abel  am! 
Muller  by  independent  methods. 

2.  The  normal  carbide  exists  in  two  dillereut  forms- 
identical  in  chemical  composition. 

(<i.)  A  diffused  carbide  is  scattered  in  grauules  or  very 
small  plates  throughout  the  iron  in  normal  steel.  When 
isolated  it  is  a  greyish-black  powder. 

(4.)  A  crystalline  carbide,  arranged  in  comparatively 
large  distinct  plates  in  w ell-annealed  steel;  these  plates  are 
chiefly  in  the  form  of  well  marked  stria?,  and  consist  of  pure 
Fe3C.  They  are  identical  with  the  microscopical  lamina-  of 
Sorby's  "  pearly  "  constituent,  and  they  may  be  isolated  as- 
bright  silver  plates. 

3.  The  percentage  of  the  total  carbon  obtained  as  carbide 
is  greater  in  hard  than  in  soft  steels. 


Per  Cent. 


Perl  iper  Cent. 
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4.  The  above-mentioned  loss  does  not  appear  to  be  due 
to  decomposition,  but  rather  to  the  presence  of  a  readily 
decomposed  sub-carbide  of  iron  (containing  less  carbon 
than  the  normal  compound)  existing  to  the  extent  of  about 
25  per  cent,  in  mild  steel,  and  capable  of  existing  to  the 
same  amount  in  cold,  hard  steel  after  the  latter  has  been 
heated  for  some  time  at  a  white  heat. 

5.  The  loss  being  practically  the  same  in  well-annealed 
--,  -  ■:  as  in  the  normal  steel,  it  cannot  be  due,  as  supposed  by 
Ledebur,  to  the  presence  of  "  hardening  carbon." 

6.  The  carbou  in  hardened  steel  exists  chiefly  a-  an 
extremely  attenuated  carbide,  or  in  solution,  leaving  on 
isolation  a  residue  consisting  mainly  of  "  hydrate  of  carbou," 
mixed  to  a  slight  extent  with  carbide  of  iron.  Whether  the 
large  loss  of  carbon  (about  50  per  cent,  of  the  total)  occur- 
ing  during  the  galvanic  decomposition  of  the  hardened 
steel  is  due  to  the  presence  of  a  large  percentage  of  sut- 
carbide  or  to  evolved  hydrocarbons,  iorned  by  the  action 
of  nascent  hydrogen  on  the  finely -divided  free  carbou,  there 
is  no  conclusive  evidence  to  show. 

I'he  authors  have  also  experimented  on  a  steel  containing 
1  "73  per  cent,  of  manganese  and  0'55  per  cent,  of  carbon, 
and  find  that  a  portion  of  the  iron  is  replaced  by  manganese, 
the  double  carbide  apparently  having  the  formula  FerMnC3- 

In  the  discussion  following,  Prof.  KoX  it-  Austen  observed 
that  this  was  only  a  portion  of  a  longser;es  of  experiments, 
many  of  which  appeared  to  have  been  very  carefully  made. 
II,-  regretted,  however,  to  say  that  he  entirely  differed  from 
the  conclusions  at  which  Mr.  Arnold  had  arrived,  lie  was 
not  prepared  to  raise  objections  to  the  method  employed, 
which,  under  the  circumstances,  was  probably  as  good  as 
any  that  could  have  been  adopted  ;  it  was,  moreover,  a 
method  which  the  speaker  had  himself  used  30  years  ago. 
He  quite  believed  in  the  existence  of  Abel's  carbide  0 
I',  i  .  hut  he  considered  that  the  authors  of  the  paper  had 
not  offered  any  et  idence  which  could  be  accept,  d  in  suppoi  I 
of  the  pn  seucc  in  the  steel  of  a  new  sub-carbide  of  iron. 
Without  the  exercise  of  the  utmost  care  and  absolute 
uniformity  of  conditions,  nothing  is  easier  than  to  lose 
carbon  when  -teel  is  dissolved  by  electrolytic  action. 


PATENTS. 

Process  of  and  Apparatus  for  Separating  .~^r,t<rfs  and 
similar  Substances.  .1.  A.  Mays,  London.  Eng.  Pat. 
2639,  February  7,  1893. 
The  metals  or  other  substances  are  caused  by  centrifugal 
force  to  arrange  themselves  within  a  revolving  chamber, 
while  molten,  in  layers  concentric  to  the  axis  of  rotation, 
those  of  greatest  specific  gravity  being  farthest  from  such 
axis   and  wee    versd.     The  metals   may  either  be  melted  in 
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Improvements  in  the  Purification  of  Ira     <      Casting  and 

I  I  mndry  Pni  P    '      lion  of 

:nd  Wrought   Iron.    J.  B.  Cochrane,  Stourbridge, 

l    l!.  r/aylor,  Dudley.     Eng.    Pat.    1 1,70  I,  June    1 1, 

In   treating  iron  for  foundry  and 

a  floating  bull  or  brick   composed  "i   calcium  fluorid 

compounds,   such    ns  calcium,   Milium,   oi 
•  ier  with  an  ■  drate 

of  an  alkali,  metallic  iron  and   cbloride  of  ammonium,  is 
thrown  into  the  ladle  at  the  commencement  of  or  >i 
lling,  and  the  metal  i-  desulphurised  as  it  rises. 
In  treating  iron  for  c  aversion  into  steel  a  ^imil.ir  ball  is 
.1  either  in  the  ladle  or  in  the  furnace  or  converter, 
and   in  converting  crude  pig  iron  in t . >  wrought    iron  the 
ball   is  introduced  at  the  melting  or  other  period   of    i lie- 
couvci 
The   following    proportions   answer    very   well    with    a 
ratelv  sulphurous  iron  :  — 

PerCent 

35— 70 

Fluoride  of  calcium 

Sfl    18 

annonioc 1     - 

The  materials  arc  thoroughly  ground  or  mixed  togethi  r 
with  water,  moulded  into  the  required  size  and  shape,  and 
dried. — 1.  H.  C. 

Improvements  in  the  Treatment  of  Lead  Fumes.    G.  lli-ehof, 
London.     Kng.  Pat  13,084,  Jane  19,  1893. 

Tin:  gases  which  carry  the  fumes  are  made  to  pass  through 
v.  deep  fire  of  carbonaceous  material,  or  they  are  mixed 
while  hot  with  combustible  gas  or  vapour  and  passed 
through  porous  refractory  material,  such  as  fragments  of 
coke  or  of  brick  tree  from  silica.  In  either  case  metallic 
lead  will  be  deposited. — J.  11.  ( '. 


Improvements   in   the  Metallurgy  <>t'  Metallic  Sulphates. 
YV.  Mills.  London.     Eng.  Pat.  12,647,  June  28,  1893. 

Tin:   invention  has  for   its  object  the  preparation  of   mi 
sueh  as  magnesium,  calcium,  aluminium,  barium,  potassium, 
and   sodium  by  decomposing  their  salts  in   the  present 
sulphuric   anhvdride   and   a   reducing    metal    such  as   zinc, 
iron.  tin.  or  had. — J.  II.  ('. 


Improvements   in   the    Manufacture  of  what  is   known  as 
Manganese  Steel.     1!.  A.  Hadlield,  Sheffield.     Eng.  Pat. 
7.  July  17,  1893. 

The  improvement  consists  in  bringing  the  ferro-manganese 

and  the  ordinary  steel  together,  and  mixing   them  in  :.  ladle 

i  sueh  as  is  adapted  by  suitable  weighing  mechanism 


-In  Improved  Pi'ocessfor  Treating  Complex  and  Refractory 
Ores  M  lining   the   Metals  and 

Pigments    therefrom.     .1.    YV.    Hill.    Bristol.      Kng.    Pat 
12,  979,  July  3,  1893. 

Tut:  ores  are  subjected  to  a  strong  blast,  preferably  hot, 
upon  an  open  Scotch  hearth  or  other  suitable  furnace,  and 
the  fumes  containing  the  volatilised  metals  arc  drawn  by  a 
fan   or  otherwis<  tiling  tower  ;r   through 

sheet  iron  tubes  or  other  cooling  media  into  strainers  made 
of  suitable  textile  fabric.  The  fumes  so  obtained  are 
utilised  direct  or  further  treated.  For  certain  classes  of  ore 
rich  in  silver  or  gold,  lead  material  is  added,  and  for  cues 
poor  in  the  precious  metals  a  cupola  furnace  is  sometimes 
used  instead  of  the  Scotch  hearth. — 1.  II.  i 


ihc   propi 


Impi  Dissolving,  1 

it    Minerals,  mul   .\, 

■  i    Stoi       - .  Ini  j      I  ag    P 
u  or  othci  i 

P  i--    repeatedly   tin  al  to   be 

dissolved   oi   the  soli  through  a  filter.     J.U  < 


Improvements  in    lh<     A  hieing    Metallic    Zinc. 

P.    '      (la. ate.   New    i.uk      I  I'  ■-:,.    April   24, 

:    a-    fume    In    1  wi(h    ;i 

reducing  agent    in  a  furnace    in   thi  This 

fume  i>  reheated  with  carbon  at  a  i 

>    metallic  ich  arc  more 

volatile  than /inc.     |t  is  finally  reduced,  distilled,  and  cast 
into  an. «lc-  of  suitable  form. 

modes   s.i   prepared   a  sed  in  a  zinc 

sulphate   solution    containing   a  little  soluble  chloride ;  the 
-  may  be  plates  of  zin 

!  a    current    of  zinc    is 

de]  ""  ''*'•  wh'le  any  anti  ,  silver,  gold, 

&C,  present  will  bi  ttle  :  I   the  bath. 

—.1.  It    i  . 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Electrical  Smelting.     Consul-General   Mason.     U.S.  Con- 
sular  Report,  .lure  1894,  237-    i 

One  of  the  most  interesting  processes,  by  reason  of  its 
simplicity  and  it-  probable  value  in  practical  application,  is 
one  invented  by  Edward  Taussig,  of  Bahrenfeld,  Germany, 
for  the  smelting  and  easting  of  metals  by  electrical  heat. 
under  the  influence  of  rarefied  air. 

infusing  metals  in   acloi  mace   or  chamber, 

the  hearth  of  which  is  connected  with  moulds,  into  which 
the  fused  metal  flows  by  gravitation,  and  is  east  into  any 
desired  form,  and    in  both  of  which  (moulds   and  furnace) 

lias   been    rarefied  as   far   a-  practicable   through 
exhaust  >s  or  other  mechanical  n 

g,  air-tight  smelting  channel 

or  chamber,  the  hearth  of  which  inclines  to  a  central  orifice. 

through    which    the    fused  metal    passes  into  the   mould-. 

:li  the  metal  to  he  smelted,  and  heat 

crated  by  passing  an  adequate  current  of  elect 

the  mass  without  the  u-e  of  any  kind  of  fuel,  or 
ment  of  carl- 
The  fuinacc  :-  lined  with  glazed  fire  brii  ks,  which  ore  so 
efficient  a  non-con  to  insulate  quite  perfectly  the 
content-  of  the  chamber,  so  that  the  heat  is  developed  where 
it  i-  required  evenly  throughout  t:  y  little. 
if  any.  loss  of  current  is  ex|  erienced.  From  the  testimony 
of  experts  who  have  examined  this  'ion,  it 
appears  that  a  d  gr.c  of  beat  suffici  -ton  in 
15  minutes  can  be  gem  rated  and  maintaii  -  unduly 
heating  the  other  put-   "i  t  mally 

the  smelting  of  id    and 

zinc,  and  of  SU  mens-Martin  steel  of  Swedish  origiu.  which 
is  known  to  be  one  of  the  most  refractory  of  all  the  useful 

metals. 

The  entire  absence  of  coke,  coal,  or  carbon  electrodes 
secures  to  the  fused  arly  abxdute  purity,  and  the 
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continued  exhaustion  of  air  ami  the  g.isus  generated  by 
smelting  increases  the  fluidity  of  the  molten  materia]  and 
wholly  prevents  oxidation  and  blistering,  and  produces 
castings  of  a  dense,  smooth  quality,  which  have  shown,  under 
elaborate  tests,  the  highest  mechanical  qualities  of  which 
cast  iron  is  capable 

smelting    rati    ores,  the    most   obvious    advantage 

claimed  for  the  process  is   that    it  can  be  worked  wholly  by 

water  power  and  without  fuel   in   mountainous  and  remote 

icts    which  produce  ores  and  have   abundant  water,  hut 

no  coal 

(10  It  has  been  shown  that  by  this  process  a  degree  of 
heat  sufficient  to  smelt  a  ton  or  more  of  iron  within  15 
minutes  may  be  generated,  sustained,  and  applied  at  will 
without  ti;  iihon  electrodes   and  without  excessive 

heating  or  injury  to  other  portions  of  the  circuit.  This 
alone  is  a  fact  of  dominant  and  far-reaching  importance. 

(2.)  Castings  of  iron  and  steel,  up  to  a  weight  oi  2  10 
pounds  or  more,  have  been  made  which  have  shown  all  the 
desirable  qualities — smoothness  of  surface,  fineness  of 
texture,  and  freedom  from  many  of  the  impurities  which 
are  always  more  or  less  incident  to  smelting  by  ordinary 
methods 

(3.)  Pig  iron  of  excellent  quality  has  been  produced  in 
small  quantities  by  direct  smelting  from  Swedish  ores.  The 
•  -  -  of  this  iron,  as  made  by  the  Royal  School  of  Mines  at 
Berlin,  have  been  published  in  several  technical  journals. 
The  tables  are  too  abstruse  and  complicated  to  be  of 
general  interest,  but  the  net  results  may  be  summarised  in 
the  statement  that  the  tractile  strength  of  a  round  rod 
lit  millimetres  in  diameter  was  3,410  pounds,  and  the 
resistance  to  compression  of  a  rod  301  millimetres  in  length 
and  30  millimetres  in  diameter  was  57, $50  kilos.,  or 
127,270  pounds. 

On  the  Minimum  Electro-mot  ice  Force  required  for  the 
Electrolysis  of  dissolved  Salts  of  Alkalis.  C.  Xourisson. 
Comptes  rend.  118  (.1894),  189—192. 

Bekthelot  has  shown  that  in  discussing  electrolytic 
actions  there  is  no  need  to  separate  the  primary  from  the 
secondary  reactions :  all  that  is  necessary  is  to  take  in*o 
account  the  initial  and  final  states  of  the  solution.  Taking, 
for  example,  sodium  chloride,  and  assuming  that  there  is 
total  decomposition  and  then  total  combination  (starting  with 
the  elements),  we  distinguish  four  reactions,  which  together 
constitute  the  electrolytic  action  : — 

Calories. 

(1)  NaCl  =  Ka  +  CI,  with  absorption  of 0<V4 

(ij  H»0=  H,+  0  „  63*4 

164'8 

<3)  Xa  +  O  +  H  +  Aq.  =  dissolved  NaOH,  with  evo- 

lution  oi HI  '8 

(4)  Formation  of  oxy-compounds  of  CI 6-0 

117-s 

The  difference  is  164-8 — 1 1 V •  8  =  47  calories,  and  the 
current  must  therefore  supply  work  corresponding  to  47 
calories,  in  order  to  decompose  one  equivalent  of  sodium 
chloride  (it  being  of  course  assumed  that  it  does  nothing 
hut  electrolytic  work).  The  electro-motive  force  would 
thus  be  *'.,  =2  02  volts,  which  is  known  to  be  suffi- 
cient for  the  electrolysis  of  sodium  chloride.  Similarly 
for  sodium  bromide  we  find  1  ■  75  yolts,  and  for  sodium  iodide 
1-16  volts. 

Taking  next  an  oxy-<alt,  the  data  for  sodium  sulphate 
are  as  follows  : — 

Calories. 

(1)  Xa.SO,  =  S  +  O,  +  Xa,.  with  absorption  of 829:0 

2H,0  =  iH2  +  Oj  „  , 138-8 

463-8 

0,  +  Aq  =  dilute. HjSO*  with  evolution  of...  142-5 

1 1 1  \  :i .  -  i  > ,  +  H .  +  Aq  =  dissolved  NaOH,  with  evo- 
lution of! 228-6 

366-1 


The  difference  is  99-7  calories.  According  to  these  equa- 
tions we  have  left, — hydrogen  at  the  cathode  and  oxygen 
at  the  anode.  The  result  is  the  same  if  we  assume  that  the 
only  effect  of  the  current  is  to  decompose  the  water  and 
sop  irate  the  sulphate  iuto  free  base  and  acid  ;   thus 


Dec position  of  wstor 

Neutralisation  of  sulphuric  acid. 


Calories. 

.     i'.s-i 
.     31  4 

99-8 


As  sulphuric  acid  is  dibasic,  we  must  divide  this  result 
lo,  two.  Thus,  an  E.M.P.  of ~~q  =  2-15  volts,  is  the 
lowest  which  will  decompose  sulphate  of  soda.  Similarly, 
both  the  nitrate  and  tin-  chlorate  of  soda  are  shown  to 
require   18  calories  or  2 '07  volts. 

Applying  to  the  above  results  the  laws  of  electrolysis, 
and  also  certain  well-known  thermo-chemical  data,  the 
author  deduces  the  following  general  law  : — The  minimum 
electro-motive  force  required  for  the  electrolysis  of  a  dis- 
solved salt  of  an  alkali  is  constant,  on  the  one  hand  for  all 
o\  \  -salts,  and  on  the  other  hand  for  all  the  haloid  salts  derived 
from  the  same  acid. 

The  author  has  experimented  on  a  large  number  of  salts 
(using  the  current  from  a  secondary  battery,  with  a  volt- 
meter graduated  to  fiftieths  of  a  volt),  and  he  gives  data 
confirming  the  law  above  quoted. — D.  E.  J. 


On  the  Minimum  Electro-motive  Force  required  for  the 
Decomposition  of  Electrolytes.  Max  Le  Blanc.  Comptes 
rend.  118  (1894),  411—412. 

The  author  refers  to  M.  X'ourisson's  paper  (preceding 
abstract),  and  points  out  that  he  had  arrived  at  the  same 
results  (starting  from  Arrhenius's  theory  of  electrolytic 
dissociation)  some  three  years  ago,  and  had  verified  them 
experimentally. — D.  E  J. 


Observations  on  the  Preceding  Note  (on  the  Limits  of 
Electrolysis').  M.  Berthelot.  Comptes  rend.  H8  (1894), 
412—415. 

Refzkking  to  the  papers  by  MM.  Xourisson  and  Le  Blanc, 
M.  Berthelot  draws  attention  to  the  fact  that  their  experi- 
ments are  in  exact  accordance  with  those  in  his  own  memoir 
"  On  the  Limits  of  Electrolysis,"  published  in  1882.  In  this 
memoir  he  gave  experimental  proof  that  the  E.M.F. 
required  for  the  electrolysis  of  a  salt  of  an  alkali  is  the  sum 
of  two  quantities  :  one  equivalent  to  the  heat  absorbed  in 
the  separation  of  the  acid  and  base  in  dilute  solutions,  the 
other  equivalent  to  the  heat  of  decomposition  (into  hydrogen 
and  oxygen)  of  the  water  in  which  the  substance  is  dissolved. 
This  result  is  not  based  upon  any  theory  as  to  the  constitu- 
tion of  electrolytes  ;  it  is  an  experimental  law,  independent 
of  till  hypothesis.  Of  course  it  only  holds  good  provided 
that  neither  the  acid  nor  the  base  is  oxidised  or  reduced 
during  the  operation.  It  proves  that,  under  these  conditions, 
the  electro  motive  force  depends  upon  the  difference  between 
the  initial  and  final  chemical  states.  The  anther  in  especial 
points  out  that  his  results  were  obtained  quite  independently 
of  Arrhenius's  hypothesis  of  electrolytic  dissociation. 

— D.  E.  J. 


Formation  of  Aluminium  Sulphide.     F.  Gruy.     Zcits. 
augew.  Chem.  1894  [10],  290—291. 

BucHEitEB  has  shown  (this  Journal,  1893,  272;  1894,42) 
that  aluminium  sulphide  is  a  convenient  compound  for  the 
preparation  of  pure  aluminium  by  electrolysis.  It  has 
many  advantages  over  the  oxide,  the  chief  of  which  is  that 
considerably  less  energy  is  required  for  its  decomposition 
than  for  that  of  the  oxide  'loc.  cit.). 

Hitherto  aluminium  sulphide  has  only-  been  prepared  on 
a  small  scale,  as  it  had  no  technical  value.  A  mixture  of 
carbon  and  alumina  is  heated  to  a  white  heat  and  sulphur 
vapour  passed  over  it.  This  process  is  not  a  convenient 
one  for  the  preparation  of  the  sulphide  in  quantity.  The 
oxide  employed  must  be  free  from  iron  and  from  silica.     The 
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of  sulphui    nori  urn  a  i 

\    \,  i  \    good    bath  for  the  elei  ion   of 

aluminium   sulphide  is  obtained  in   the   following   woj 
When   tin  hloride   of   Bodium    and  aluminium  i- 

added  lo  fused  sodium   sulphide,  aluminium  sulphide  and 
sodium  chloride   are   formed.     The  fluoride  of  aluminium 
ives  In  the  same  manner  us  the  chloride,  thus  : — 

.  i^s  •    \;  i 
In   this  waj   it   is  possible    to  obtain  an    aluminium  bath 
direol  from  cryolite.     By  the  use  of  cryolite,  however,  the 
process  is  not    cheapened;  this  can  only    be   atl 

employing  otbar  substances  as  ran  material,     Ai ^  other 

substances  clay  ma)   be  used  as  a  raw  material.     Bj 
composing  claj  with  sulphuric  acid,  aluminium  Bulphate  is 
obtained.      When    t hi-    is    fused    with    sodium    fluoride, 
aluminium  fluoride  or  cryolite  i>  formed,  thus  : — 
Al.tSii.V        i  Nil'         A!  1       ■    SNajSl  >. 
or 

AI    SO  A  .1'        N      M  I  :'V.  -i  i 

The  isolation  of  the  aluminium  fluoride  is  impracticable  ;  it 
is  expedient  to  reduce  the  sodium  sulphate  to  sulphide, 
which  "  shed  by  dropping  carbon  into  the  molten 

mass.     I  11  sulphide  thus  formed  interacts  with  the 

aluminium  fluoride  forming  aluminium  sulphide  and  so  Hum 
fluoride.  Tbe  separation  of  the  hitter  from  aluminium 
sulphide  is  quite  superfluous,  us  this  mixture  can  obviously 
in  the  molten  oondition  be  used  us  an  electrolytic  bath. 

It  is  to  be  observed,  however,  that  both  sodium  fluoride, 
as  well  as  sodium  sulphide,  attack  all  fireproof  materials, 
thereby  rendering  ths  melt  impure.  This  maj  he  avoided  by 
employing  a  furnace,  that  portion  of  which  coming  into 
Contact  with  the  melt  being  of  iron,  and  furnished  with  a 
water-cooling  arrangement.  In  this  case  a  crust  forms  on 
the  surface  of  the  iron,  which  protects  the  latter  from  the 
corrosive  action  of  the  melt, — -V.  II.  L. 


Desilverisation  of  Lead  by  an  Alloy  of  Zinc  and  Aluminium, 
the  Roessler-JSdelmam  Process.  M.  Knoertzer.  Hull. 
Soc.  Cbiin.  1893.  9-10,  1033. 

See  under  X.,  page  737. 


The     Electrolytic     Separation     of     Gold    from     Silver. 

•  hnabel.     Zeits.  des  Ver.  deutsch.  Ing.   lS'.i3,  G53. 

Proc.  Inst.  Civil  Kng.  U6  [it],  189-1,  86— B7. 
At  the  works  of  the  Sunt   Louis  Smelting  and   Refining 
Company  an   electrolytic   method    of    refining    has   been 
substituted  for  the  method  of  parting  by  sulphuric  acid  in 
the  treatment  of   auriferous   silver,  containing  rr^rr,  ' 

trains  per  lb.  troy).  The  silver  i-  cast  into  plates 
measuring  10  by  8  by  S\  inches,  two  of  which  are  pla  :cd 
together  in  a  linen  bag  to  form  one  anode,  with  a  rolled 
plate  of  tine  silver  for  a  cathode.  The  dissolving  vessels 
are  wooden  vats,  divided  into  seven  cells  and  rendered 
impermeable  bj  a  coating  of  bitumen,  each  vat  containing 
70  pairs  oi  electrodes  arranged  in  scries.  The  electro- 
motive force  required  for  each  hath  is  H  volts,  with  a 
current  of  350  amperes  per  square  metre,  which  is  furnished 
by  a  dynamo  of  100  volts  and  200  amperes  driven  by  a 
3o-h.p.  Westinghouse  engine.  The  electrolyte  used  iu  the 
first  instance  is  water  containing  one  tenth  per  cent,  of 
nitric  acid,  which  is  made  up  with  very  weak  stlution  of 
silver  nitrate  as  the  operation  progri 

The  anodes  are  entirely  dissolved  in  from  30  to  40  hours  ; 
the  reduced  silver  separates  iu  a  crystalline  form,  shooting 
across  from  the  anode  to  the  cathode,  so  that  short-circuit- 
ing very  frequently  occurs.  To  meet  this  difficulty  an 
apparatus  is  used  for  scraping  the  deposit  off  the  cathodes 
at  intervals,  which,  at  the  same  time,  keeps  up  the  circula- 
tion of  the  solution  in  the  bath.  The  deposited  silver  so 
removed  falls  to  the  bottom  of  the  bath  into  boxes  with 
double  bottoms,  perforated  and  covered  with  linen,  for 
collecting  the  precipitate,  which  is  removed  once  a  day. 
The  finely-divided  gold  is  kept  hack  iu  tbe  anode  bags, 
where  it  is  allowed  to  accumulate  for  a  week  before  cleaning 
out.     It  is  then  boiled  with   nitric   aeid,  washed,  dried,  and 
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A  Process  for  Maintaining   Positive  /' 

Voltaic    Batteries    m    Good    Dpi  <     idition.     I. 

Epstein,  East  Twickenham,  Middl  _•    Pat   1106, 

February  -24.  I  - 

Tins   invention  relates  to   a  .   when    tin- 

oxides  upon   positive  plates   h  and    liable   to   be 

washed  off  when  the  battery  e  hardened 

by  removal  from    the  cell,  drying  them,  and    then  sul 
to  reduction  and  reoxidised  i  ly  and   replaced  in 

the   cell.     Where   both   positive   and    negative    plal 
capable  of  such  treatment   they  may  he  similarly  treated  by 
drying  and  reversal  of  current. — I.  <'    II. 


Improvements  in  the  Manufacture  <f  Elemt  nts  or  I 
for    Voltaic    Batteries   and    Electrolytic    Decomposition 
Cells.      1).   G.    FitzGerald,   London.      Eng.    Pat.    9906, 

Max    17,  IS 

These  improvements  consist  in  treating  lead  oxides  with  a 
solution  of  one  or  both  of  the  fixed  hydrates  of  the  alkalis 
— caustic  soda  and  potash — and  carbonating  the  alkali  by 
exposure  to  an  atmosphere  containing  carbonic  acid,  by 
which  a  dense,  coherent,  and  non-disintegrating  mass  may 
be  obtained. 

The  following  arc  slightly  abridged  examples:  — 

A.   Litharge,    massicot,     or    minium,    alone    or    mixed  : 
caustic  potash  solution,  sp.  gr.  1  ■  100  to  ]  ■  150,  sufficient  to 
form  into   a  stiff   paste,  and  then  moulded:  subjected  pre- 
ferably  to  a  current  of  air  for  three  days,  which  carbonates 
the   alkali,  partially  dries  the    ]  lutes,  and    precipitates  any 
oxide  in  solution,  and    the  material   "  sets.' 
are  dipped,  at   least   twice,  for  a  few  seconds  in  a  solution 
of  sulphate   of  magnesia,  half  saturated  or  more  dilut 
interval-  of  a   day  or  more,  and   dried  by  exposure  to  air 
after    each    immersion.     The    solution   for   last    immersion 
more  dilute   and  slightly  acidulated  with    sulphuric    acid, 
the   plates   left   iu  this  solution  for  some  hours  t 
out    precipitated    magnesium    hydrate,  and   then    stocd    in 
racks  to   drain,  dry,  and   '-season."     ( 
employed  instead  of  the  potash,  but  und  -  mat 

of  efflorescence,  and  if  used  with  caustic  potash  the  latter  in 
larger  proportion. 

i'..   lor    plates    of    greater    porosity.       Lead    oxidi 
above)   in   a   slightly   damp  condition   pressed    in   a   mould 
between  linen    or   felt    containing  enough  moistun 
the  surface  particles    to  cohere,  to  allow  of   the   subsequent 
treatment  of  the  mass  within   the  mould,  or    -  in  a 

plate    of  glass,  with  au   alkaline   solui  nth- 

poured  over  the  moulded   mass.     - 

carbonic  arid  and  treatment  with  sulphate  solution,  as 
above  descril 

C.  A  mixture  of  any  lower  oxide  or  oxides  of  lead  with 
peroxide  of  leal  is  used,  containing  i!."i  per  cent,  or  more 
of  the  latt.r.  made  into  a  paste  with  caustic  solution,  or 
moulded  dry  and  treated  with  caustic  solution.  Treatment 
with  alkaline  solution  causes  the  plate  or  n  ard 
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and  porous.  even  without  the  intervention  of  carbonic  acid, 
so  that  exposure  to  that  gas  for  a  longer  period  than  a  few 
hours,  and  subsequent  treatment  with  sulphate  of  magnesia, 
are  not  in  this  ease  essential.  To  produce  the  setting  effect 
with  certainty,  the  proportion  of  the  lower  oxide  present 
should  not  be  less  than,  say,  10  per  cent. 

The  plates  may  he  reduced  or  peros  dised  by  ordinary 
means,  hut  the  inventor  prefers  a  method  which  forms  the 
subject  of  another  Ene.  Pat.  11,983,  .Tune  17,  1S93. 

—J.  C.  II. 


Improvements     in     Plates    or    Elements  Secondary 

I  ctric  Batteries.  The  Lithanode  and  General  Electric 
Company,  Limited,  and  J.  T.  Niblett,  London.  Eng.  Pat. 
13,218,  July  6,  1893. 

According  to  this  invention  the  active  material  which  is 
employed  is  in  the  form  of  plates,  slabs,  or  pellets,  is  of  a 
coherent  nature,  being  preferably  that  which  is  kuowu  as 
"  lithanode,"  and  of  any  desired  shape,  as  square,  triangular, 
hexagonal,  cylindrical,  around  the  edges  of  which  grooves, 
whieh  may  be  V~snaPe<E  recesses,  or  holes  are  formed,  by 
which  a  number  of  them  are  firmly  locked  together  to  form 
a  huge  plate  by  a  conductor  cast  therearound,  itself  expos- 
ing little  surface  at  the  face  of  the  plate.  Another  plan  is 
to  groove  the  slabs  on  both  faces,  with  btles  extending  from 
the  grooves  on  one  face  to  the  grooves  on  the  other  face, 
so  that  the  metai  when  run  in  fills  these  grooves  and 
connection  hoies.— J.  C.  II. 


Improvements  in  the  Manufacture  of  Plates  for  Electric 
Accumulators.  C.  Rousseau,  Paris,  France.  Eng.  Pat. 
13,274,  July  7,  1S93. 

Accobding  to  this  invention,  lead  plates  are  moulded  with 
ribs  and  then,  by  mechanical  mean-,  transverse  or  oblique 
cuts  or  slits  are  made  in  the  ribs  so  as  to  form  teeth  or 
projections,  more  or  less  sharp,  which  are  designed  to  he 
beaten  d<.wn  over  the  paste  or  active  material  to  retain  it  in 
contact  with  the  lead  plate  or  core. — J.  C.  II. 


An  Improved  Electrolytic  Process  for  the  Production  of 
oh  Alloy  of  Lead  and  Sodium  or  Potassium.  C.  T.  J. 
Vautin,  London.      Eng.  Pat.  13,568,  July  12,  1893. 

This  invention  consists  essentially  in  the  employment  of 
lead  in  a  molten  condition  as  a  cathode  in  a  fused  salt  ot 
sodium  or  potassium  as  electrolyte,  by  which,  on  electro- 
lysis, an  alloy  of  lead  and  sodium  or  potassium  is  obtained. 
the  products  given  off  at  the  anode  being  collected,  if  of 
value  (this  Journal,  1S94,  449).— J.  C.  R. 


An  Improved  Method,  Means,  or  Process  of  Producing 
Caustic  Soda  and  Chlorine   Gas  by  the  Electrolysis  of 

Common    Salt    in     Solution.     T.    Drake,    Huddel 
Eng.  Pat.  7985,  April  23,  1894. 

This  invention  relates  to  the  method  of  decomposing 
common  salt  solution  to  obtain  chlorine  and  soda,  employ- 
ing a  mercury  cathode  and  an  anode  of  carbon.  The 
former  is  shown  contained  in  an  iron  vessel,  the  inner  walls 
or  sides  of  which  are  "  carburised,"  with  water  circulating 
above  it  to  dissolve  out  the  sodium,  and  the  anode,  in  a 
solution  of  common  salt,  contained  in  a  porous  pot  in  the 
Arrangements  are  described  for  circulating  both 
water  and  brine— J.  C.  R. 


Improvements  in  Plates  or  Electrodes  for  Accumulators. 
R.  J.  Gulcher,  Charlotti-nburg,  Germany.  Lug.  Pat. 
6947,  April  ;,  1894. 

These  improvements  consist  in  introducing  the  active 
substance  on  and  between  the  fibres  of  woven  or  knitted 
fabrics,  such  as  felt,  the  fibres  being  .>f  either  natural  or 
artificial  origin,  so  that  the  effective  layer  thus  formed  is 
porous,  firm.  ble,  and  the  electrol;  te  easily  pene- 

trate- into  the  interior  portions,  producing  an  even  action 
on  alt  the  parts.  It  is  preferred  to  produce  on  and  between 
the  fibres — sheep's  wool,  slightly  or  m  t  all  felted — of  the 
form  and  size  of  the  plates  to  be  produced,  a  spongy  lead 
by  chemical  means,  as  an  oxide  reduced  by  an  electric 
current  in  an  electrolyte  of  weak  sulphuric  acid,  or  im- 
pregnated with  sulphate  of  lead  produced  in  the  fibre  by  its 
first  being  saturated  with  a  solution  of  lead  acetate,  and 
then  placed  in  a  bath  of  diluted  sulphuric  acid,  or  pressing 
a  pa?te  of  sulphate  of  had  prepared  with  distilled  water 
thoroughly  into  the  fabric  and  covering  its  surface.  The 
sulphate  so  applied  to  the  fabric  is  reduced  to  spongy  lead 
by   zinc   in  a  sol  urnion  salt  or  weak   sulphuric 

acid,  and  to  prevent  adhertuce  of  the  red  tee  I  lead  to  the 
zinc  plates,  sheets  ot  filter  paper  are  introduced  between 
them  and  the  impregnated  fabric.  —  J.  C.  K. 


Improvements  in  the  Electrolytical  Production  of  Nickel 
and  other  Metals.  C.  Hoepfner,  Giessen,  Germany. 
Eng.  Pat.  13,336,  July  8,  1894. 

These  improvements  relate  to  methods  of  obtaining  cobalt 
and  nickel  from  their  solutions,  neutral  or  slightly  acidulated 
with  bad  conducting  acids,  as  citric  or  phosphoric,  electro- 
lytically,  by  placing  them  next  cathodes,  which  may  be 
movable,  as  rotating  or  oscillatory,  and  provided  with 
brushes  or  rubbing  cushions  ;  and  next  the  anode,  which 
may  be  soluble  or  insoluble,  a  solution  of  a  metal  which  is 
electro-positive  to  them,  as  chlorides  of  sodium,  potassium, 
or  calcium.  An  insoluble  anode  may  be  replaced  by  a 
soluble  one.  as  zinc,  more  electro-positive  than  cobalt  or 
nickel.  Between  the  electrodes  there  may  be  placed 
membranes  of  nitro-celiulose,  "  nitro  cloth,  nitre-linen," 
sometimes  mixed  with  asbestos,  backed  on  the  cathode  side 
by  an  open  grating  or  sieve.  It  is  proposed  to  obtain  zinc, 
lead,  tin,  and  copper  from  their  solutions  in  a  similar 
manner.  In  the  case  of  copper,  cuprous  chloride  being 
preferred,  as  yielding  double  the  quantity  of  the  eupric  salts, 
and  of  better  quality. — J.  C.  K. 


X1I.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Carnaiiba    Wax.     A.   M.  Villon.     Bull.  Soc.  Chim.   1893, 

9,  1046—1048. 
Even    leaf    of  the    Copernica    cerifera    yields    7    grnis.  of 
carnaiiba  wax  ;  the  leaves  are  beaten  and  :he   dust  from 
them  is  melted. 

Carnaiiba  wax  is  yellowish,  hard,  brittle,  and  lustrous  ; 
its  specific  gravity  is  0-999  :  it  melts  at  84: — 85",  and  dis- 
solves in  alcohol  and  in  boiling  ether.  It  must  not  be 
confounded  with  the  palm-wax  (Lero.rylon  andicola')  from 
New  Grenada,  which  melts  at  7-'. 

The  wax  is  bleached  for  candle-making  by  filtration 
through  animal  charcoal,  or  by  hydrogen  dioxide,  or  by 
potassium  bichromate.  For  the  second  process  the  wax  is 
granulated  and  immersed  in  hydrogen  dioxide  (5 — 10  vols.), 
saturated  with  ammonia  or  sodium  carbonate,  and  kept  at 
50°;  the  addition  of  0'5  per  cent,  of  borax  aids  the 
bleaching.  Caudles  are  seldom  made  of  carnaiiba  wax 
aloue;  stearine  and  ozokerite  are  generally  added  to  the 
extent  of  20 — 30  per  cent. 

"  Brilliant  paraffin  "  contains  paraffin,  75  per  cent. ;  car- 
naiiba wax,  25  per  cent. 

"  Brilliant  gelatin  "  is  prepared  by  adding  a  liquid  con- 
taining water  (  10  litres),  potassium  carbonate  ^1  kilo.),  and 
carnaiiba  wax  (4  kilos.)  to  a  solution  of  gelatin.  The 
product  is  used  in  finishing  leather. 

Carnaiiba  wax  varnishes  are  made  by  saponifying  the 
wax  with  potassium  carbonate  containing  a  little  caustic 
potash,  precipitating  the  solution  by  the  salt  of  a  heavy 
metal,  and  dissolving  the  precipitate  in  light  petroleum  or 
spirit  of  turpentine. 

Carnaiiba  wax  is  employed  for  making  phonograph 
cylinders. —  A.  G.  B. 
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The  "  ether  numbers,*  varying  from  73  to  7t'>  mgrms.  of 
potash  per  grm.  of  beeswax,  arc  unaffected  by  adding 
carnauba  wax  ;  but  China  wax,  Japan  wax,  cacao  butter, 
tallow,  vegetable  wax  increase  it.  Minora!  wax,  paraffin, 
rosin,  stearic  acid,  and  suint  wax  decrease  it.  It  must  be 
noted  that  wax   bleached  by  certain   enemies  may 

have  an  ether  number  as  high  as  84  and  yet  be  pure. 

The  percentage  of  iodine  varies  from  8  toll,  yet  wax 
bleached  by  certain  agents,  as  chlorine,  may  vary  far  fiotn 
these  percentages.  Paraffin,  mineral  waxes,  and  stearic  acid 
lower  the  percentage,  but  cacao  butter,  rosin,  suint  wax,  and 
tallow  increase  it.  China  wax.  carnauba  wax,  Japan  wax, 
and  vegetable  wax  pass  the  prescribed  limits  but  very 
little. 

The  volum  7-5  ebc.)  of  hydro  1  from 

1  grm.  of  beeswax  and  the  percentage  (12-5  to  14-5)  of 
bydroc  rl  reliable   data  to  be 

secured;  the  former  being  vitiated  by  all  adulterants  except 
tallow,  and  the  latter  by  all  except  suint  wax. — \V.  S. 


Continuous   Purification  of   Oik.      A.   M.   Villon.     Bull. 
Cliim.  1893,  9,  1037  — 1038. 

Tun  oil  and  purifying  liquid,  generally  sulphuric  acid,  are 
caused  to  flow  in  proper  proportions  into  a  centrifugal 
emulsifier,  provided  with  revolving  plates.  Tho  intimate 
mixture  thus  obtained  is  received  in  a  lea  1  tank,  where  the 
reaction  is  allowed  to  proceed.  The  oil  is  then  washed  with 
water  in  a  second  centrifugal  emulsifier.  The  mixture  of 
oil  aud  water  is  then  put  through  a  separator  similar  to  a 
cream-separator.  Filtration  of  the  oil  through  sawdust  and 
wood-eh arco.il  completes  the  process.—  A.  G.  13. 


Manufacture  of  Pressure  Lubricants.     A.  M.  Villon. 

Hull.  Soe.  <  him.  1893,9,  1044—1046. 

These  lubricants  consist  of  solutions  of  a  lime  soap  in  a 
mineral  oil.  Several  methods  may  be  adopted  for  preparing 
them  :  thus,  the  snap  may  be  previously  prepared  and 
then  dissolved  under  pressure  in  a  mineral  lubricant,  or  the 
mineral  and  vegetable  oil  may  be  mixed  aud  heated  under 
pressure  with  lime.  Magnesia  issometimes  advantageously 
added.  Good  proportion-  are  :  1)  mineral  oil,  100  kilos.": 
linseed  oil,  2."i  kilos,  j  earth-nut  oil,  U.">  kilos. ;  lime,  6  kilos. : 
mineral  oil,  100  kilos. :  linseed  oil,  30  kilos.  ;  earth-nut 
oil,  20  kilos.  ;  lime,  3  kilos.  :   magnesia,  3  kilos. — A.  G.  B. 


Lard.     Samelson.     Zcits.  anal.  Chem.  1834,  33,  1S9— 192. 
See  under  XXIII.,  page  7C6. 


The  Disinfecting   Power  OJ     -  -    'utions   in    respect  of 

Cholera    Genus.     Maximilian    .lobes.     Zeit-.  t.  Hvrriene, 
1893,  toil.      Proc.  lust.  Civil.  Eng.  116,  1S94  (ii. 
See  under  Will.  C,  page  754. 


PATENTS. 

Improvements  in  or  in  connection  with  the    Extraction 

Oil  by  Volatile  Solvents,  and  Apparatus  therefor. 
A.  W.  Macllwaine,  Hull,  and  G.  (..  M.  Ilardingham, 
Condon.     Eng.  Pat.  13,478,  July  11,  1893. 

Ix  the  extraction  of  oils  from  rape  and  other  seeds  by- 
volatile  solvents,  a  certain  quantity  of  air,  highly  charged 
with  the  vapour  of  the  solvent,  escapes.     The  mixture  of 
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air  and  vapou         passed  in  a  finely-divided  state  through 
1  or  oil  in  ■  extraction,   which  absorbs  the 

solvent  vapour.     On   distillation,  the   solvent  is   recovered 
by  condensation. — .1.  J.  K. 


An  Improved  Manufacture  of  Compounds  of  Iron  with 
Fatht  Acids.  A.  K.  Huntington,  London.  Eng.  l'at. 
14,407,  July  26,  1893. 

Seven  parts  of  oleic  acid  or  linoleic  acid  with  one  part  of 
soda  or  its  equivalent  in  potash,  are  dissolved  in  about  80 
parts  of  alcohol  and  2'i  parts  of  water.  Also  4  parts  of 
ferric  sidphate  are  dissolved  in  56  parts  of  alcohol  and  28 
parts  of  water.  The  two  solutions  are  mixed,  when  liquid 
oleate  or  linoleate  of  iron  containing  alcohol,  and  an 
alcoholic  solution  of  sodium  sulphate,  are  produced.  The 
oleate  is  separated  bv  decantation, washed  with  alcohol,  and 
the  alcohol  retained  bv  the  oleate  is  recovered  by  distillation. 

—J.  J.  K. 


An  Improvement  in  what  is  commonly  called  Dry  Soap  or 
Soap  Powder.  \V.  II.  Horton,  Old  Trafford,  Manchester. 
Eng.  Pat.  8676,  May  •_>,  lS'.t-i. 

Tins  relates  to  the  incorporation  of  disinfectants,  such  as 
carbolic  acid,  with  the  materials  used  in  the  manufacture  of 
dry  soap. — J.  J.  K. 


.1    New  or  Improved  Dubbing  or   Dressing  for  Leathe 
T.   W.  L.  Emden,   Loudon.      Eng.    Pat.    8695,   May 
1894. 

See  under  XIV.,  page  747. 


XIIL— PIGMENTS,  PAINTS  ;  EESINS, 
YARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PAINTS,  PIGMENTS. 

PATENT. 

Improvements  in  and  connected  with  the  Treatment  of  Lead 
Sulphate  for  use  as  a  Pigment.  W.  V.  Wilson  and 
J.  J.  Lundy,  London.     Eng.  Pat.  9521,  May  12,  1893. 

Leah  hydroxide  is  incorporated  with  lead  sulphate  to  give 
the  latter  greater  covering  power,  the  proportion  preferred 
beingtwo  equivalents  of  the  sulphate  to  one  of  the  hydroxide. 
The  lead  hydroxide  may  be  obtained  in  any  convenient 
way,  but  the  process  recommended  consists  in  continuously 
heating  lead  carbonate  in  contact  with  water  or  steam.  Or 
the  lead  hydroxide  may  be  made  from  a  portion  of  the  lead 
sulphate  itself ;  as,  for  instance,  by  treating  the  lead  sulphate 
with  a  suitable  proportion  of  solution  of  an  alkaline  car- 
bonate, washing  away  the  alkali  sulphate  formed,  and  then 
heating  the  mixture  of  lead  sulphate  and  carbonate  in  the 
presence  of  water  or  steam,  the  process  being  accelerated 
by  operating  in  a  closed  vessel  under  pressure. — E.  S. 


(B.)— VARNISHES,  &c. 

PATENT. 

An  Improved  Dressing  for  Boots  and  Shoes.     T.  James, 
Derby.     Eng.  Pat.  15,528,  August  16,  1893. 

See  under  XIV .,  page  747. 


i  C.)— INDIA-EUBBER,  &c. 

Note  on  (iutla-Pcrcha.  —  Lagawle.  Annates  Tcle- 
graphiques,  1893,  421.  Proc.  Inst.  Civil  Eng.  H6  fii  1 
1894,  102  —  103. 

Tin:  gutta-percha  examined  by  the  author  had  been  ex- 
tracted from  the  leaves  of  Isonamlra  by  Serullas'  process. 
It  formed  the  coating  of  a  copper  wire,  and  appeared  to 
possess  excellent  insulating  properties.  ( In  analysis  it  was 
found  to  contain  83*20  per  cent,  of  pure  gutta-percha  and 
16  per  cent,  of  resins.  These  latter  consisted  of  1  ■  72  per 
cent,  of  fluaville  and  11-28  of  albane,  to  which  its  excel- 
lence as  a  dielectric  may  hi-  attributed.  There  was  a 
complete  absence  of  water,  which  would  no  doubt  add  to 
the  durability  of  the  material,  while  increasing  its  insulating 
power.  The  resins,  especially  albane,  increase  the  insula- 
tion, but  facilitate  the  ultimate  deterioration  of  gutta-percha. 
Two  submarine  or  subterranean  cables  made  with  different 
kinds  of  gutta-percha  might  at  first  possess  the  same  pro- 
perties as  regards  insulation  ;  but  the  one  containing  least 
water  and  resins  would  remain  the  longest  in  good  condition. 
Chemical  analysis  therefore  affords  us  the  only  means  of 
ascertaining  whether  the  gutta-percha  of  a  cable  is  of  good 
or  bad  quality,  and  until  recently  gutta-percha  of  bad 
quality  would  have  been  accepted  if  it  complied  with  the 
electrical  conditions  contained  in  the  specification.  Cases 
are  known  where  the  insulation  of  submarine  cables  has  so 
deteriorated  within  a  few  months  that  they  have  become 
useless,  and  the  same  thing  has  occurred  with  land  cables. 
Guttapercha  containing  a  large  quantity  of  albane  some- 
times cracks,  especially  in  cold  weather,  at  places  near 
joints.  The  author  considers  that  a  fairly  good  gutta- 
percha should  contain  at  least  55  per  cent,  of  pure  gutta, 
not  more  than  5  per  cent,  of  water,  and  1  per  cent,  of 
impurities,  and  about  the  same  proportion  of  albane  as 
fluaville.  A  good  material  contains  60  per  cent,  of  pure 
gutta,  not  more  than  5  per  cent,  of  water,  or  0'8  per  cent, 
of  impurities,  the  quantity  of  albane  not  exceeding  that  of 
fluaville.  A  material  containing  65  per  cent,  of  pure  gutta, 
not  more  than  3  per  cent,  of  water,  0'5  per  cent,  of  im- 
purities, and  12  per  cent,  of  albane,  must  be  regarded  as  of 
very  good  quality. 


XIY.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Tanning  with  Extracts.     A.  M.  Villon.     Bull.  Soc.  Chim. 
1893,9—10,  1038  —  1044. 

The  author  holds  that  "  pure  "  tannin  will  not  convert  hide 
into  leather,  the  extractive  matter  always  associated  with 
the  tannin  in  tanstulTs  being  essential.  He  distinguishes 
between  those  extractive  matters  which  are  •'  assimilable  " 
in  the  same  way  as  is  the  tannin,  and  those  which  are  merely 
"  ahesive "  to  the  hide  fibre,  serving  to  consolidate  the 
leather  and  render  it  waterproof  (compare  Procter,  following 
abstract).  If  these  premises  be  conceded,  the  proportion  of 
extractive  matter  to  tannin  in  a  tanstuff  is  obviously  of 
importauce. 

"  Pure "  tannin  and  an  extract  free  from  tannin,  but 
containing  the  extractive  matters,  were  prepared  from  oak- 
bark.  Portions  of  the  same  hide  were  tanned  in  solutions 
of  the  pure  tannin  of  varying  strength,  and  in  a  solution  of 
the  ta'inin  to  which  varying  proportions  of  the  extractive 
matters  had  been  added.  The  conclusions  drawn  from  the 
tabulated  results  are  that — (1)  pure  oak  tannin  is  absorbed 
in  constant  proportion  by  the  hide  whatever  the  strength  of 
the  liquor;  the  resulting  leather  is  unfit  for  use,  for  it  is 
brittle,  stiff,  and  dry  ;  (2)  when  the  extractive  matter  isadded 
to  the  liquor  the  yield  of  leather  immediately  increases  by 
from  5  to  10  per  cent. ;  (3)  when  the  assimilable  extractive 
matters  are  present  to  the  same  or  to  a  greater  extent  than  is 
the  tannin,  the  yield  is  very  high,  but  the  leather  is  spongy, 
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soft,  and  perishable.     When   the  proportio  liable 
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In  attempting  to  explain  Iho  influence  of  the  composition 
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water  ted  to  25°  II 

The    table,    showing    I  oluble 

er  m  the  lanstuffs,  will  servi 

"'"  !i  red  that   thi 

""   ">c    I   ■  proportion 

extract 

11    "  ilivi-divi,  and   ki 

e*""  in    that    their    inlubli 

contain    more     than     12       la    per    cent.  ,ble 

extrai  fives    an  .    v.  ry   Inf. 
Br,  pine,  bemlook,  alder,  and  mimosa  lurk-  c 

live,  I. hi  t nuch  resinoid  • 

G    B. 

Does  Tannin    Tan   Hidei       II    B    Procter     Chcm.  Zeit. 

1894,  870.     c  lompare  preceding  -. .  I . ~  1 1-  1 
In  replj  to  the  above  question,  the  author  states  thai  1 
is  no  foundation  for  the  assertion  thai  pure  I  I  not 

make  leather.     The  onlj   difference  between  a   1 
skn>''   tanned   with   pure  I  innin  and  ol  one  tanned  with 
sumach   is  iu  colour,  that  of  thi  tied   with  pare 

tannin  being  preferable.     There  i  that  the  tannin 

with    that   of    many   «.thcr    tanning 

materials  ;  it  is  not   a  g 1  tann  ..,,  wditrh 

demands  the  use  of  tannins  givii 

ellagic  acid  and  phlobaphens,  which  impart  firmni 

—A.i,.]:. 

PATENTS, 
A"   Improi  no  for  hunts  „,„/  SAocs.     T.  Jaruc-. 

Derby.     Bug.  l'at.  15,528,  Au^iiNt  16,  lS'J.'i. 
This  is  a  mixture  of  a  varnish,  known  as  body,  earns 
or  oak  varnish,  with   emery  or  other  tin.  i-  sab- 

stance.      It  is  said  to   make    boots    waterproof,  and   incr. 
their  wearing  qualities. — .).  J.  K. 


.4  New  or  Improved  Material  Capable  of  being  used  in 
Substitution  for  Leatlter  ami  for  Ordinary  Paper.  N. 
Kumagaya,  Osaka,  Japan.     Eng.  Pat.  19,481,  October  17, 

1893. 

See  under  XIX.,  page  75  I. 


.-1    New  or  Improved  Dubbing  or  Dressing  for   /.rather. 
T.  W.  L.  Emden,  London.     Eng.  Pat.  8695,  May  2,  1894. 

Tin   essential   feature  of  this   invention  consists   in  the  use 
of  a   large   quantity  of  mineral   oil.  varying   from   GO  I     - 
per  cent.,  in  combination  with  ah  ml  t.  of  •■  mono- 

hydrated  calcium  oxide."  1  >ne  formula  is  as  follows: — 
Mineral  oil,  60  parts  ;  vegetable  oil,  20  parts;  fish  oil,  10 
parts;  water.  12  part* ;  monohydrated  calcium  oxide,  3 
parts.  The  water  anil  lime  are  put  into  a  boiler,  and  the 
e  oil  ami  20  parts  of  minei  added.     The 

mixture  is  gradually  heated  to  90°  C.  until  sapon  ' 
takes  place;  the  remainder  of  the  mineral  oP  and  tl 
oil  are  theu  added,  and  the  mixture  allowed  to  cool. 

—J.  J.  K. 


A.DDEXD1  u. — This  Journal,  !  89  (,  Junenumber,  pa 
col.  1,  in  the  reference  where   page  omitted,  add  the  figure 

64  s. 


■  • 
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XV.— MANURES.  Etc. 

PATENTS. 

Improvements   in   the   Manufacture  of  Manures,  and  New 
biaining     the     same.       11.    K.    Newton, 
London.     From   i  .  Seybold  and  F.  Seeder,  Wrilfrath, 
Elberfeld.     Eng.  Pat.  11,804,  June  15,  1893. 
Phosfhatic  raw  materials  heated  at  50 — 12u    C.   in  an 
atmosphere  of  moist  carbonic  acid  are  decomposed  according 
to  the  equations — 
1st  stage — 

,  P04)2  +  C(  i;  -  X.t )  =  2(F<  >,.CaII)  +  CaC03 

2nd  stage — 

2(P04.CaH)  +  C03  -  N.O  -  (P04)s.CaH4  +  CaC03 

By  the  addition  of  alkaline  carbonates  the  double  salts 
<\,  HIC  and  (P04)2.CaH2K3  may  be  similarly 
prepared. 

The  conversion  takes  from  12  to  24  hours,  according  to 
the  nature  of  the  raw  material  and  the  eon  litions  of  treat- 
ment, which  are  suitably  varied. — C.  F.  C. 


jWir  Process  for  the  Preparation  of  Bi-calcic  Pliospliatc 
soluble  in  Ammonium  Citrate.  T.  Chandelon,  Liege. 
Eng.  Pat.  13,842,  July  17,  1893. 

Raw  calcium  phosphate  is  treated  with  dilute  sulphuric  acid 
(15 — 25  per  cent.  H2SOj),  and  the  resulting  solution,  con- 
taining 7 — 12  per  cent.  P.05,  is  cooled  and  neutralised  with 
a  cooled  lime  water.  Reaction  at  0T  C.  results  in  the 
precipitation  of  the  hydrate  Oa.H.P04.2N20,  entirely 
soluble  in  ammonium  citrate. 

A  simple  form  of  apparatus  is  figured  for  carrying  out 
the  reaction  under  the  essential  condition  of  low  temperature 
specified. 

This  condition  constitutes  the  patentee's  claim. — C.  F.  C. 


XVI.-SUGAR,  STARCH.  GUM,  Etc. 

Loss   of  Heat   in   the   Steam  Engines  of  a  Sugar  Factory. 

Classen.  Zeits.Ver.  Riibenzuck.-ind.  44,  80. 
To  elucidate  this  question,  the  author  has  carried  out  a 
series  of  practical  experiments  in  a  beetroot  factory,  the 
normal  working  capacity  of  which  was  equal  to  7,000 — 7,500 
metre  -  centners.  This  factory  possessed  17  old  non- 
expansive  steam  engines,  which  required  35  kilos,  of  steam 
per  horse-power  per  hour.  As  a  mean  deduced  from  a 
large  number  of  determinations,  he  finds  that  the  loss  of 
heat  corresponds  to  16-4  per  cent,  of  the  steam  required, 
a  value  which  agrees  with  that  calculated  from  exact  data, 
thus  : — By  condensing  in  the  pipes,  5-83  percent. ;  1:>3'  con- 
densing in  the  cylinders,  138  per  cent.  ;  by  friction  of  the 
machinery  and  by  expansion  of  steam,  4 "58  per  cent.; 
giving  a  total  loss  of  14-58  per  cent. 

On  economical  grounds  the  author  denounces  the  com- 
plete centralisation  of  the  steam  engines,  the  substitution 
of  non-expansive  for  expansive  engines,  and  the  erection  of 
evaporators  having  a  higher  than  quintuple  effect.  It  is 
urged  that  the  steam  pipes  should  be  simplified  as  much  as 
possible  and  well  covered,  the  latter  especially  in  the  case 
of  recent  plant.  Moderate  centralisation  of  the  machinery 
is  to  be  recommended  in  such  a  way  that  the  waste  steam 
can  be  utilised  as  far  as  possible. — A.  R.  L. 


The  Multirotation  of  Sugars.  P.  Th.  Muller.  Comptes 
rend.  1894,118,  425-428. 
Most  sugars  exhibit  a  peculiar  phenomenon  in  aqueous 
solution:  the  rotatory  power  of  the  substance  when  dissolved 
in  water  varies  with  the  time,  and  to  this  phenomenon  the 
name  multirotation  is  given.  It  the  temperature  be  kept  con- 
stant, the  rotatory  power  lias  a  certain  value  immediately 
after  the  sugar  is  dissolved*;  and  this  value  generally 
diminishes,  more  or  less  quickly,  bul  as  a  rule  attains  a 
constant  value  in  about  twenty-four  hours.  Although  the 
cause  of  this  multirotation  remains  unknown,  we  can  investi- 
gate the  variation  of  the  rotation,  and  find  the  law  which  it 
follows  by  assuming  that  daring  the  whole  duration  of  the 
phenomenon  we  have  present  two  modifications  of  the 
particular  sugar,  each  of  which  modifications  possesses  a 
definite  specific  rotation.  This  assumption  does  not  premise 
anything  respecting  the  nature  of  the  modifications — whether 
the  substance  retains  for  a  time  in  solution  a  certain 
crystalline  structure,  whether  a  gradual  process  of  hydration 
of  the  molecules  goes  on,  &c.  As  the  unstable  modification 
A  becomes  transformed  into  the  stable  modification  B,  the 
rotation  itse'f  will  vary.  Let  p  be  the  specific  rotatory 
power  of  B,  a  p  the  specific  rotatory  power  of  A,  each  referred 
to  the  anhydrous  substance ;  suppose  that  we  have  p 
jrms.  of  substance  dissolved  in  V  cubic  centimetres ; 
that  we  observe  the  rotation  in  a  tube  /  decimetres  long;  and 
that  the  angle  of  rotation  at  the  time  8  (counting  from  the 
time  of  solution)  is  a.  If  x  is  the  mass  of  A,  and  y  the 
mass  of  B  at  the  time  8,  we  have — 

a  =  apxl  +  *ll 
V  A'  ' 

and         x  +  y  =  /). 

If  the  final  angle  of  rotation  is  a„,  we  have  — 

Ppl 


and 


.     (a-l)x 


■1, 


an  equation  which  gives  the  value  of  .<•  (the  amount  of  the 
unstable  modification)  at  the  time  d.  Now,  it  is  natural  to 
assume  that  the  quantity  t/.r  which  i-  transformed  during 
the  infinitely  short  time  d  8  is  proportional  to  the  mass  .r 
still  remaining  at  the  time  8. 

Thus         dx  =  -  Cr  i;8 

From  this,   by  integrating,  and  replacing  Napierian   by 
common  logarithms,  we  get — 

1  a,  —  an 

where  ao  is  the  rotation  at  the  time  8„. 

Experiment  shows  that  such  a  constant  (C)  really  exists ; 
thus  confirming  the  above  hypotheses  and  deductions. 
Parcus  and  Tollens  have  studied  the  rotatory  power  of 
sugars  during  the  first  few  hours  after  solution,  and  the 
author  has  made  use  of  their  curves  and  tables  in  testing  his 
theory.  From  one  set  of  experiments  on  arabinose  (at  20 
he  finds  0-0301  as  the  value  of  the  constant  C  ;  another  set 
of  experiments  gives  the  value  0*0293.  The  value  of  the 
constant  for  x_vlo-e  is  0-0201  ;  for  rhamnose,  0"0393; 
fucose,  0-0202  :  galactose,  0-00927  :  milk  sugar,  0-00405; 
maltose,  0*00524;  and  for  glucose  about  0- (10305.  Thus 
the  reaction  which  takes  place  during  the  period  of  multiro- 
tation is  of  the  first  order ;  it  follows  the  law  of  active 
masses.  The  constant  C,  at  any  given  temperature, 
measures  the  rate  of  progress  of  the  phenomenon.  This 
rate  is  much  more  rapid  in  the  case  of  the  pentoses  than  in 
the  case  of  the  other  sugars  (hexo-es  and  polysaccharides). 

— D.  E.  J. 


Diffusion.     Gaz.  cukr.  1,  386. 

At  the  meeting  representative  of  the  Polish  Sugar  Industry, 
a  committee  was  appointed  to  investigate  the  influence  of  the 
form  of  the  diffusors  and  the  number  of  vessels  iu  the 
diffusion  battery  on  the  entire  diffusion  process  and  more 
especially  on  the  purity  of  the  juice. 
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The    fi  How  n  ■    i-    n    summary   of  the   n 
Brooiewski,  whose    experiments    were    couducted    ia    t»M» 
motorics;  one  nl  Ki  the  other  nt  Sanniki.      i 

diffusors  in  the  former  factory  are   1*5  metres  in  diameter 
and  -  metres  in  height,  whilst  those  in  the  lath 
are  barely  i  metre  in  diameter  and  nre  2*1  metres  in  heij 
The  experiments  confirm   Herzfeld*s   observation   thai   the 
parity  of  the  juice  :  jher  the  thinnei   the  sli 

roots  employed.     If.  however,  thin  sli  its  are  used, 

the  pressure  falls  in  i  insisting  of  several  high  and 

narrow  diffusors,  because  of  the  ■   with 

which  the  juice  rims  through,  so  thai  the  number  of  vi 
in  ilir  bati  diminished.     This  may  .  li<>«.  i  ei 

deletcriously,  for  it  causes  an  incri  ume  of  the  juice, 

or  less  perfect  ednlcoration.     In  working  th  th  thin 

slices,  ii  is  adi  r  and  wider  vessels. 

tin'  number  of  vessels,  the  cj  show 

thai    a    batter)    consisting  ..:    few    members   and   n  Bhorl 
diffusion  period  is  to  be   i  led;  in  1 1  j i  —    waj   the 

purity  of  the  juice   is  enhanced.     Thi    number  of  diffusors 
is  so  n  l   that    with    100   per  cacti  .1 

sufficient  li\i\ iatian  i-  attained. 

No  special  experiments  were  made  t"  i  icei  tain  the  speed 
hi  which  iliv  juice  Bhould  run  through  the  diffusors.  In 
Sanniki  the  highest  purity  is  30  per  c  nt.  with  a  speed  of 
7  mm.  per  second. — A.  R.  I.. 


i    imbusttblc   Gases  arising  from  the    Diffusion    Battery. 
Dewald.  Deutsch.  Zuckerind.  19,  •">-'• 

Thk  evolution  of  combustible  gases  from  the  diffusion 
batti  the  action  of  the 

acid  juice  on  the  iron  of  which  the  apparatus  is  constructed, 
but  i>  to  be  ascribed  (as  already  ohserved  by  Scheibler)  to 
n  lactic  or  butyric  fermentation.  The  prescribed  addition 
of  lime  tends  therefore  t"  increase  rather  than  eradicate  tin' 
evil,  because  these  fermentations  proceed  more  vigorously 
in  alkaline  solutions.  The  ferments  are  derived  from  the 
damp  soil  adhering  to  the  roots,  a  fact  which  his  been 
proved  experimentally  by  the  author.  Portions  of  this  soil 
were  added  to  a  solution  of  sugar,  made  alkaline  with  lime 
at  3J — In  C,  when  brisk  butyric  fermentation  set  in, 
much  hydrogen  ami  carbonic  acid  being  evolved.  The 
com!'  im   tie.'    diffusion    batteries 

contained  30—70  per  cenOof  carbonic  acid  and  20 — 35  per 
cent,  of  hydrogen.     The  addition  of  phenol  or  of  ammoni 
fluoride  was  of   no  avail,  hut  sterilisation  was  accomplished 
•  ng  the  temperature  to  78:  (.'.  or  above. — A.  R.  1.. 


Filtration  of  Diffusion  Juice  after  Heating.     Gaz.   cukr. 

1,  190. 
This  i   carried  oat   in  a  certain  sugar 

factory,  it  is  found  that  the  difference  in  the  purity- 
quotient  of  the  juice  before  and  alter  filtration  never 
exceeds  0*26.  1:  is  probable,  however,  that  the  filtration 
exerts  a  favourable  influence  on  the  final  product, 
inasmuch  as  a  certain  amount  of  melassigenic  pi 
Substance  is  removed  by  it.  Double  filtration,  before  and 
after  the  heath,  erviceable;  in  this  way  the 

incrustation  of  the  wall-  and  st^am  pipes  of  the  heating 

-  's  by  impurities  is  prevented  and   the  heating 
increased.—  A.  R.  L. 


Purification  of  Diffusion  Juice,     i  .  Liedtke.     Gaz.  cukr. 

1,  237. 
Wm:x  diffusion  juice    is   not   previously    warmed,  it   filters 
with  .  ■  wness,  so  that  a  great  filtering  surface    is 

try,  and  being  thus  exposed  to  the  air  may  become 
acid  and  ferment.  The  author  proposes  to  add  dei 
mud  to  the  diffusion  juice  to  impart  a  certain  alkalinity 
to  it.  Various  quantities  from  u-.j  to  3-5  per  cent,  of 
defecation  mud  wit,-  added  to  the  juice,  which  was  filtered 
direct  at  a  temperature  of  44  C.  and  also  at  75  C.  In  the 
former  ease  filtration  proceeded  slowly,  in  the  latter  fairly 
quickly  ;  in  both  cases  the  filtered  juice   was  sparkling  and 


dtdnol  i   ,,,  ,|,,.  ,lu       |  | 

ii.-., i.  i 
a 

Alter  th( 

be  ..i, tain,- 1  i,i  | 
A    I:.  I.. 


Rate  of  Filtration  /    , 

Vei  i.  -in. i.  43,  i 

tthor's  experiments  were  mad,.'  wit'  .  as\aa 

lie      III    i 

th   the  temperature,  the 

consider.il. I,-  in 

refining.     A.  K.  I,. 


Precipitates  formed   during  th,'    11    U 

\.  Iler/ivid.    Zeit.  \ ,  r.  Rubenzuck.-ind.  43,  lot 
Thi    aul  ...,\  llu\+  j, 

1065  l   that    i  ,tes   which   form  on  h 

diffusion  juice  contain   from    10  to  20  per  cent,  (on  the  dry 
substam  i  He   now  the  presence 

oflarge  quantities  of  pectous  snbsiances,  fatty 
acid,  lime,  and  magnesia      Phosphori  i 
an  occasional 
could   be  detected  in  the  precipitates;  il   is   pointed  out, 

b   substances  m  ii    have  bei 
present. -A.  K.  h. 


Recovery    i    >       Ues  in  Sugar  Factories.    Gaz.  cukr  1 
125. 
I.\    Tschernigoff  the   soil   is    very   rich  in  cially 

nitrates,  and  the  beetroots  grown  then  itter, 

which  in  the  course  of  manufacture  passes  into  the   j  i 
A  rainy  si  ason  tends  to  inc  -.  ase  the  qua 
the  roots.     The  nitrates  remain  unalten  ddui 
of  manufacture   and   occur   in    the    massecuite.      Such   u 
secuite,  containing  nitrati  s.  does  not  differ  in  appearance 
from   an  ordinary  massecuite.      In   order  to  free  the  s 
from  niin  te.  the  massecuite  is  c  iveredcoldinthecentrifbi 
that  is.  very   little   Steam  is  employed,  so    that    the 
being  the  more  readily  soluble,  pass  int.,  the  syrup,  and  the 
sugar    remains   pure    enough    to    be  sold  to   r.!i  nr~.     The 
nitrates  are  similarly  removed  from  thi  In 

most  factories  nitrates  occur  in  the  molasses,  which  latter  are 
sold  very  cheaply.  In  order  to  obtain  nitrates  from  the  '1  trd 
product,  which  is  sometimes  done,  this  is  dissolved  in  luke- 
warm water  to  a  density  of  4  I    Beaume,  the  solution  hi  a 

.[.idly  trail-'  :,ere 

it  is  kept  f,.r  s  — in  days  at  a  temperature  of  2  — ;;  ( '.  or 
—  2  to  —  3   C.    A  mixture  of  sodium  and  potassium  nitt 
deposits,  whilst  the  supernatant   liquor  which   still  contains 
nitrates  is  again  subjected  to  the  same  process. — A.  It.  I,. 


aginous  Beet  Juice.     Anderlik.     Zeit.  Zucb 
Bohm.  18,  100. 

Tut:  cause  of  the  juice  becoming  mucilaginous  is  a  kind  of 
fermentation,  the  products  of  which  innitol, 

non-volatile  acids,  and  carbonic  acid.    Thi  formed 

organic  substances  nor   precipitable  by  basi  i  lead  a 
these    latter    may    be    identical    with     thos  ■    occurring    in 
decom  roots. — A.  1!.  f,. 


nuous  Saturation.     Reboux.     Sucr.  indigene,  43, 

179. 

•cessfully  conducting  this  process,  it  is  necessary  to 
charge  the  apparatus  with  a  certain  maximum  of  juice  at  a 
temperature  ind  to  employ  gas  containing  30  per 

cent,   of    COa    or    preferably    a    higher    percentage.       For 
simplicity,   speed,   and   cleanliness   the    i  -aid  to 

surpass  all  others. —  A.  R.  I.. 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July  31,1894. 


lined  in  the  Evaporating  Apparatus  used 
Sugar  Juice.    Shorey.    Sugar  Cane,  26,  67. 

The   author  finds   that  the   above-mentioned   precipitates 

nsiderable  quantities  of  citric  acid,  which 

fact  is  noteworthy  inasmuch  as  Prinseu-Geerlings  has   not 

detected  this  acid  among  the  products  of  the  manufacture  of 
susariu  Java — A.  1!.  L. 


Control  of  Beetroot-Sugar  Manufacture.     Battiit.     Bull. 
l'Ass.  d'es  Chim.  il,  47S. 

The  control  of  the  working  of  a  beetroot-sugar  factory  as  it 
is  at  present  conducted  is,  according  to  the  author,  insufficient. 
The  following  important  facts  are  left  unexplained  and 
completely  ignored  : — The  amounts  of  sugar  found  in  the 
diffusion  juice,  exhausted  beetroot  slices,  and  waste  waters 
are  generally  far  below  that  found  in  the  roots  themselves; 
whilst  the  amount  of  sugar  found  in  the  massecuite  and 
defecation  mud  is  below  that  found  in  the  diffusion  juice. 
The  lime  and  pectous  substances  may,  at  all  events,  play  a 
decided  role  here. — A.  R.  L. 


XV11 -BREWING.  WINES,  SPIRITS,  Etc. 

The  Formation  of  Cane  Sugar  during  the  Germination 
of  Barley  and  during  the  Ripening  of  the  Appli  . 
L.  Lindet.     Hull.  Soc.  Chim.  1894, 11,  18—21. 

During  the  germinatioD  of  barley,  the  cane  sugar  it 
contains  gradually  increases  in  amount  and  the  starch 
simultaneously  decrease-.  Apples,  during  the  ripening 
process,  become  richer  in  cane  sugar  and  invert  sugar,  also 
with  a  simultaneous  decrease  in  the  amount  of  starch.  The 
same  occurs  during  the  artificial  ripening  produced  by 
storing.  When  the  starch  is  reduced  to  less  than  about 
•2  per  cent,  the  percentage  of  cane  sugar  diminishes,  while 
that  of  the  invert  sugar  increases. — J.  G.  W. 


The  Manufacture  of  Potato  Starch  by  the  Continual-Flow 
System.  Bondonneau.  Bull.  Soc.  d'Eiieouragenient,  1893, 
S49—  851. 

Most  potato  starch  manufactories  produce,  apart  from  first- 
quality  starch,  considerable  quantities  of  an  inferior 
(coloured)  grade,  the  necessity  for  so  doing  arising  in 
great  measure  from  the  faulty  process  employed.  Colora- 
tion of  the  starch  is  due  to  various  causes,  first  and 
'''  remost  being  the  ready  decomposition  of  the  pectous 
bodies  existing  in  the  potato-juice  into  gelatinous  products 
in  which  the  starch  and  pulp  become  entangled,  forming 
greasy  masses  that  are  very  liable  to  lactic  and  butyric 
fermentation.  Another  factor  is  the  nature  of  the  water 
used.  The  lime  salts  in  the  latter  react  with  the  soluble 
phosphates  of  the  juice,  forming  a  deeply-coloured  and 
very  light  precipitate  of  calcium  phosphate.  It  is  well, 
therefore,  to  employ  the  softest  water  obtainable. 

In  the  majority  of  eases  the  process  of  purification 
adopted  consists  in  allowing  a  dilute  mixture  of  the  crude 
starch  with  water  to  settle  in  tanks,  the  operation  being 
repeated  several  times.  The  separation  thus  effected  is, 
however,  by  no  means  complete.  Only  the  lower  portion 
of  the  deposit  consists  of  pure  starch  ;  the  middle  portion 
is  contaminated  with  coarse  fibrous  matters,  removable, 
however,  by  nnans  of  sieves;  whilst  the  upper  layer 
consists  of  small  starch  granules  and  all  the  finer  impurities, 
and  when  worked  up,  only  yields  an  inferior  grade  of 
starch.  The  production  of  "seconds"  may  be  entirely 
avoided,  however,  by  a  process  employed  at  Chalons-sur- 
Saone.  Instead  of  settling  backs,  a  trough  is  used, 
35 — 40  m.  long,  1-5  to  2  m.  wide,  and  35 — 60  cm.  deep, 
constructed  of  masonry,  or  preferably  of  wood  lined  with 
zinc.  Along  this  trough,  the  cream  of  starch  is  caused  to 
now  continuously  in  a  layer  4 — 5  cm.  deep,  and  at  a  rate 
not  less  than  5  m.  per  minute.  Under  these  circumstances, 
the  starch  settles  with  great  compactness,  and  so  rapidly, 
4hat  by  the  time  the  stream  has  reached  the  end  of  the 
trough,  very  little  is  left  in  suspension.  On  the  other 
hand,  the  impurities,  beiDg  lighter,  have  not  time  to  settle 
and  are  swept  on  by  the  current.  The  deposit  obtained, 
when  submitted  to  a  second  similar  treatment,  yields 
perfectly  pure  starch.     The  advantages  of  the  process  are — 

1.  Kapid  separation  of  the  starch  without  prolonged 
contact  with  water. 

2.  Nearly  the  whole  of  the  starch  is  obtained  in  the  form 
of  "  extra  superior  "  quality. 

3.  The  necessity  of  working  up  inferior  grades  disappears. 

— H.  T.  P. 

Compounds    of   the    Sugars    with     Polyhijdric    Phenols. 
E.  I  ischer  and  W.  L.  Jennings.     Ber.  27,  1355. 

See  under  XXIII,,  page  765. 


The  Formation  of  Mannite  in  Wines.  H.  and  A.  Malbot. 
Bull.  Soc.  Chim.  1894,  H,  87—89,  176—179,  and 
413—415. 

Tin:  presence  of  mannite  in  wines — at  first  taken  as  a 
proof  of  adulteration  and  afterwards  as  only  occurring  in 
sour  or  diseased  wines — has  for  some  time  been  recognised 
as  occurring  in  thoroughly  sound  wine,  and  can  in  no  w  ise 
b j  looked  upon  as  a  sign  of  disease  or  non-keeping  power 
in  a  wine.     Various   hypotheses  as   to  its  formation,  have 

.  been  put  forward,  but  none  of  them  cover  all  the  cases  in 
which  it  has  been  found.  The  author  has  obtained  mannite 
in  a  wine  made  by  very  regular  fermentation  at  24°,  the 
mannite  appearing  some  time  after  fermentation  had 
ceased.  All  the  glucose  had  previously  disappeared,  but  a 
not  directly  fermentable  carbohydrate  was  still  found,  and 
the  mannite  was  apparently  derived  from  this.  In  another 
wine  which  contained  the  same  carbohydrate,  but  which 
was  highly  sulphited,  no  mannite  was  formed.  The  author 
believes  that  strong  fumigation  or  sulphiting   will  prevent 

J  the  formation  of  mannite,  if  such  formation  is  considered 
undesirable.— I..  T.  T. 


Diseases  of  Wine.     Kayser.      Bull.  Soc.  d'Encouragement, 
1894,  97—99. 

The  ferments  causing  disease  in  wine  may  be  classed  under 
two  heads,  aerobic  and  anaerobic  organisms. 

Aerobic  ferments. — Mycoderma  vini. — This  fermeut  chiefly 
attacks  new  wines,  and  is  readily  eombatted  by  excluding 
air  from  the  casks.  M.  aceti  favours  thin,  dry  wines, 
converting  their  alcohol  into  acetic  acid.  Here  also  ex- 
clusion of  air  is  the  best  preventive. 

Anaerobic  ferments.  —  The  viscous  ferment  generally 
attacks  new  white  wines  containing  but  little  alcohol.  It 
forms  chaplets  of  spherical  cells  imbedded  in  a  gelatinous 
matrix.  Tannin  appears  to  check  it  growth,  but  wine  when 
once  affected  by  it  never  regains  its  original  flavour  and 
bouquet.  The  ferment  of  bitter  ("  amers  ")  wines  is  found 
usually  in  old  Burgundian  wines.  The  wine  becomes 
insipid,  bitter,  and  somewhat  sharp,  and  deposits  a  volumi- 
nous coloured  sediment  consisting  of  extremely  thin 
immobile  rods.  According  to  Pasteur  and  Duelaux  it 
converts  the  glycerin  into  acid. 

The  ferment  producing  effervescence  (cins  pousses)  may 
occur  in  all  species  of  wines,  and  is  favoured  by  high 
temperatures.  The  wiue  becomes  turbid  and  develops 
considerable  pressure  owing  to  the  production  of  carbonic 
acid.  The  ferment  occurs  in  tangled  masses  of  thin 
filaments,  and  appears  to  grow  at  the  expense  of  the  calcium 
tartrate,  which  it  converts  in  volatile  acids. 

The  turned  ("tourjie'")  wine  ferment  resembles  the 
preceding,  except  that  it  does  not  produce  carbonic  acid. 
It  attacks  the  tannin  and  tartaric  acid  of  the  wine,  the 
products  formed  being  acetic  tartronic,  and  lactic  acids. 

The  mannite  ferment  occurs  only  in  imperfectly  fermented 
wines  when  the  temperature  rises  too  high  in  the  tuns 
(40 — 55  C).  The  consequent  enfeeblement  of  the  yeast 
allows  the  mannite  ferment  to  act,  which  it  does  at  the 
expense  of  the  levulose  present,  the  principal  product  being 
mannite,  and  to  a  smaller  degree  fixed  and  volatile  acids. 
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i  in  tbe 
arc  ol   wines,  il 
operation  An 

infallible  preventive,  however,  consists   in  heuting  the  nine 
Pusti  in:-  ition).     II    I    I'. 


Thi  i  %  mical  Propi  I  '' 

yeast     J.  dc  Key-Pailhade.     Comptes  rend.  110 
•jiil_ 
Tin  chemical  phenomena  produced  in  living  organisms  are 
caused   bj     proximate    principles    {principes  imme'diats), 
generally  unstable,  which  are  often  d<  tbe  action 

ofthi  used  !■■  extract   them,     it   is   nevertheless 

sible,  by  the  aid  of  Ion  temperatures  an  feeble 

antiseptics,  to  obtain  solutic  us  whioh,  although  deprived  of 
every    organised    element,   produce    chemical   phen  in 
characteristic  of  life.     Such   a  lolution  may  be  prepared  by 
mixing  ion  grins,  of  fresh  pressed  beer-yeasl  with  53  grins, 
of   water   containing  a    little    glucose,    ami  then    a  ! 

duallj  -).'•  ^'i  per  cent,  alcohol.     The  mixture  is 

kept  corked  up  in   .v  flask  at  a  tempei  three 

days  and  then  filtered.     The  filtrate   is  sterilised  aceot 
to  d'Arsonval's  method,  ami    is  placed    in  an   exhausted 
iver    to    remove    excess  of  dissolved    carbonic    arid. 
It  is  slightly  acid,  and  although  it  is  deprived  of  all  living 

organisms,  it   | esses  the  following  chemical  properl 

which  also  belong  to  living  yeast:— Il  produces  sulphuretted 
hydrogen  on  contact  with  sulphur  in  the  cold;  in  tin 
absence  of  oxygen  it  spontaneously  sets  free  carbonic  acid: 
ami  il  absorbs  oxygen  from  the  ail. 

Spallnnzani   showed  that   tissues  recently  detached  from 
tin  living  organism  absorb  oxygen  and   produce  carbonic 

acid.  is  ago  the  author  showed  that   tissues  when 

pounded  with  sulphur  produce  sulphuretted  hydrogen.  His 
present    n  show    that    the   proximate    princ 

themselves  produce  these  phenomena  when  thei  I 
extracted  by  suitable  solvents',  and  that  these  effects  appear 
to  be  independent  of  any  organised  element.  —  1).  E.  .1. 


The    Multirotation  of  Sugars.     1'.  Th.  Miiller. 
rend.  1894,  118,  12"). 
See  under  XVI.,  page  7  18. 


Comptes 


Sew  Apparatus  for  Fractional  Distillation.     K.  Varenue. 
Hull.  Soc.  Chim.  11—12,  r894,  289—292. 

See  under  XXIII.,  page  781. 


The  Ebullioscope  and  its   Use  for  Estimating   Alcohol  in 
Beers.     H.  Tornoe.     Bull.  Soc.  Chim.  H— 12,  1894,  lie 

See  under  XXIII.,  page  702. 


Optical  Titration  of  Mannitol.     J.  A.  Miiller. 
Chim".  11—12,  1^94,  326—329. 
See  under  XXIII.,  page  767. 


Hull.  Soc. 


Spontaneous  Formation  of  Pyruvic  Acid  from   an  Aqueous 
Solution  of  Tartaric  Acid.     R.  Otto.      lier.  27, 

See  under  VII.,  pag< 


PATENTS. 

An    Improved    Distilling   Apparatus.       A.     Lavy,     Paris, 
France.     Eng.  Pat.  12,588,  June  26,  I 

The  apparatus  comprises  an  ordinary  boiler  and  a  dome- 
shape. I  rectifier  firmly  attached  to  the  top  of  the  latter. 
The  rectifier  is  divided  by  horizontal  partitions  into  a  series 
of  chambers,  each  one  of  whieh  is  again  separated  into  two 


Phc     ■ 

pipi  ol    the 

domi  ,  barged  i ppi  r  hall  n 

chain1  Bow  -  by  aii  overflow  pipe  to  tbe 

uppi  r  dh  ision  i 

length  into  the  boiler.     Tl  ough 

a  central  pi|  e,  «  lich   c  mi 

of  all  the  chambers   and  G  to  tbo  innei  tube 

of  the  coil  mentioned  I  «ill 

il  the  use  of  cooling  water  may  I 
pensi  d  »  ith,  the  «  inc  itsi  I  rk  of 

condensation.      I  itus    i-.  adapted    foi    c  mtin 

distillation,  and  :  brand]  al 

II.  T,  P. 


Improvements   in   and  Apparalu  Sterilising  <»/   /' 

vi  ntut  i  Fei  mi  ntation  or  Acetification  oj 

or  the  like.     P.    W.    May   and    11.    E.    R.    Newluuds, 

London      I  n      Pat.  12,609,  June  27.  1 

Thi    b ■  other  liquid,  previously    aerated   or  cb 

with  carbonic  acid,  and  contained  in  stoppered  botrli 
vi — Is,  i  he  requisite  '•in; 

ture  in  a  si  bath  provided  with  an  air-ti 

and  again  slowly  cooled.     Heating  may  be  effected  by  any 
of  the  usual  means,  and  during  th  ible 

pressure   is  maintained   in  the  teract  the 

int   rnal    pressure    in    the    bottles,    \  •.,  and   prevent    their 
rupture.  — II.  T.  P. 


New  or  Improved   Pi  Ippa  ,:        fging 

Liquids.     L.  Wagner  and  J.  Marr,  Baltimore,  Maryland, 
U.S.A.     Eng.  Pat.  7027,   k.pril  9,  1894. 

The  object  of  this  invention   is  to  destroy  and  remove  the 
organisms  from  liquids  and  beverages,  such  wine, 

water,  &c.  For  this  purpose  a  process  of  electrolysis 
filtration  is  resorted  to.  The  apparatus  employed,  consists 
of  a  covered  cylindrical  outer  vessel,  inside  which  a  drum 
constructed  of  perforated  shed  metal  c  ivered  with  wire 
gauze,  and  capable  of  being  rotated  on  its  axis,  i-  supported 
on  a  vertical  shaft.  In  operation,  the  liquid  to  be  purified 
is  discharged  into  the  drum,  the  latter  being  rotated  at  a 
high  speed  (1,000  revolutions),  and  submitted  to  the  action 
of  an  electric  current  supplied  through  carbon  electrodes 
suspended  near  the  bottom  of  the  drum  by  means  of  rods 
attached  to  the  cover  of  the  apparatus.  The  liquid,  passing 
through  the  walls  of  the  drum,  filters  through  a  filter-bed 
composed  of  fragments  of  sponge  clamped  between  metal 
plates,  situated  at  the  lower  part  of  the  outer  v. 
During  the  process,  air,  sterilised  by  pas-age  through  a 
furnace,  and  subsequently  cooled  and  tillered  through 
cotton  wool,  &c,  is  supplied  to  the  apparatus. — H.  T.  P. 


Improvements  in  the  Manufacture  <>f  Spirits,  and  in 
Apparatus  for  that  Purpose.  J.  J.  Murphy,  Cork.  Eng. 
Pat.  7858,  April  20,  1894. 

I.\-  order  to  prevent  the  excessive  production  of  f 
and  other  by-products  during  fermentation,  the  temperature 
of  the  liquid  ill  the  vats  is  not  allowed  to  rise  above  72  I'., 
attemperating  coils  being  used  to  regulate  the  heat  if 
necessary.  An  aerating  device  is  also  provided  in  the 
shape  of   a  pipe   :  .    placed    near   the 

bottom   of  the   vat,  by  means  of  which  air  may  be  pumped 
through  the  liquid. — H.  T.  P. 
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XVIII— CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.}— CHEMISTRY  OF   FOODS. 

Estimation  oj  Fat  in  Cheese.     S.  l'.ondzynski.     Zcits. 
anal   Chem.  33,  186. 


—      -  **wj 

See  under  XXIII.,  page  766. 


Drinking-  Water  obtained  from  Artesian  Wells  at  Mantua. 
P.  Bon.it,>.  Aunali  della  Soc.  degli  log.  e  degli  Arch. 
ital.  1893,  399.     Proc.  Inst.  Civil  Eng.  116, 1894,  34— 3 5. 

Mantua,  a  town  of  30,000  inhabitants,  formerly  derived 
its  entire  water-supply  from  surface-wells,  vitiated  by  tin- 
contents  of  the  innumerable  cesspools  necessitated  by  the 
absence  of  any  systematic  collection  and  disposal  of  sewage. 
To  amend  this,  after  consideration  of  various  sources  of 
supply,  it  was  decided  to  sink  a  number  of  artesian  wells. 
The  first  instalment  of  the  work  comprised  four  such  wells, 
which  were  sunk  to  the  respective  depths  of  39S  ft.  6  in., 
tt.,  351  ft.,  and  3S2  ft.  G  in.  From  these  an  excellent 
supply,  at  the  rate  of  2S  6  gallons  each  per  minute,  was 
delivered  to  a  height  of  13  ft.  3  in.  above  the  street  datum 
level.  Following  this,  ten  other  wells  were  sunk,  the 
average  delivery  being  as  follow-s  : — 


Height  above  Datum  in  Feet.       Delivery  in  Gallons  per  Minute 


■2-6-2 

ll'H 

i-,-H 

35-2 

9-52 

26'  1 

l-)-7> 

M-3 

. 

1-5 

i,;-i  I 

The  total  supply  is  equivalent  to  an  allowance  of  14  •  3 
gallons  per  head.  Each  well  cost  30"/.,  the  total  work 
therefore  being  carried  out  for  4,200/. 

The  cubes  are  of  mild  steel,  3i  in.  external  diameter, 
ii  •  35  in.  thickness  of  metal,  in  length  varying  from  7  ft.:!  in. 
to  10  ft.  G  in.,  screwed  together,  and  sunk  by  an  8-cwt. 
-team-hammer,  with  a  fall  of  2  ft.  G  in.  at  30  blows  per 
minute.  Each  tube  was  sunk  in  from  20  to  MO  days.  The 
water  was  submitted  to  severe  chemical  and  bacteriological 
analysis.  It  is  perfectly  clear,  and  has  an  average 
temperature  of  58 -~'  F.  At  tirst  there  is  a  slightly 
perceptible  but  very  transient  sulphurous  odour.  The 
water  contains,  however,  not  the  slightest  trace  of  sul- 
phuretted hydrogen,  and  it  is  considered  probable  that  the 
peculiarity  is  simply  the  effect  of  the  contact  of  the  water 
with  the  steel  tube,  the  pressure  at  the  bottom  being  equal 
to  176  lb.  per  sq.  in. 


PATENTS. 


Improvements  in  the  Preparation  and  Treatment  of  Animal 
and  I  e  Su  and  Fruit,  and   Compounding 

the   si  Ingredients  for    Use   as    Human 

Food.     L.    C.   Tipper,    Yardlcy,    Worcester.     Eng.   Pat. 
13,600,  July  13,  1893. 

Chopped  meat,  either  raw  or  cooked,  is  appropriately 
seasoned,  mixed  with  flour  or  other  farinaceous  material, 

and  made  into  a  dough  with  new  milk,  to  which  there  has  been 
added  gelatin  containing  borax  (3  ounces  of  gelatin,  1  ounce 
of  borax  to  12  sallons  of  new  milk  for  S00  lb.  of  meat  and 


Hour).     The   mass  is  rolled  into  sheets,  made   into  biscuits 
dried,    baked,     and    coated    with    gelatin 
borax,  to  preserve  them  from  the  air. 

Fish,    vegetables,   cheese,   and    fruit 
treated.— A.  (..  11. 


or   gelatin    and 
may   be    similarly 


Improvements  in  and  relating  to  the  Manufacture  of  Food 
for  Horses.  II.  H.  Lake,  London.  Eng.  Pat.  13,704, 
July  14,  1S93. 

The  food  is  composed  of  blood,  extract  of  meat,  and  Iceland 
moss.  For  the  last  named,  chaff  or  chopped  straw,  treated 
as  '1'  scribed  for  the  Iceland  moss,  may  be  substituted. 

The  blood  is  from  healthy  cxen  ;  it  is  strained,  mixed 
with  2  per  cent,  of  pure  pepsin,  and  O'l  per  cent,  of  pure 
dilute  hydrochloric  acid  ;  the  mixture  is  kept  at  37"  C. 
for  eight  hours,  being  repeatedly  stirred  during  this  time. 

The  meat  is  freed  from  fat  and  bone,  and  is  thoroughly 
beaten  with  a  heavy  hammer  on  a  hard  wooden  block.  One 
part  by  weight  of  the  mass  of  meat  is  placed  in  twice  its 
weight  of  water,  together  with  3  per  cent,  of  its  weight  of 
dried  melon  leaves,  and  0-l  per  cent,  of  its  weight  of 
hydrochloric  acid.  After  eight  hours,  the  steeped  meat  is 
gradually  heated  in  a  boiler  to  a  "  boiling  heat,'"  the  process 
preferably  lasting  eight  hours,  the  boiling  proper  being 
continued  for  half  an  hour.  The  extract  of  meat  thus 
produced  is  filtered. 

Three  kilos,  of  the  washed  Iceland  moss  are  steeped 
in  70  litres  of  water,  containing  180  grrns.  of  potash,  for  24 
hours,  being  repeatedly  stirred.  The  colouring  matter  and 
bitter  principle  of  the  Iceland  moss  having  been  thus  ex- 
tracted, the  moss  is  washed  and  spread  on  boards  to  dry. 

Two  parts  of  the  blood  .".re  mixed  with  one  part  of  the 
extract  of  meat,  undone  kilo,  of  the  Iceland  moss  is  added 
to  three  litres  of  the  mixture.  When  the  moss  is  completely 
saturated,  it  is  spread  on  boards  and  dried  for  12 — 14  hours 
in  a  drying  chamber.  It  is  then  sufficiently  brittle  to  be 
ground  to  a  fine  powder,  which  is  mixed  with  moistened 
oats,  bran,  or  other  usual  food  for  horses.  The  condition 
of  hois,-  is  stated  to  be  much  improved  by  this  food. 

—A.  G.  B. 


Improved    Baking    Powder.       W.    Brothers,    Iiawtenstalf, 
Lancaster.     Eng.  Pat.  16,458,  September  1,  1893. 

Ammonium  hydrogen  carbonate  is  reduced  to  a  fine  powder 
and  mixed  with  some  inert  material,  such  as  rice-flour  or 
similar  substance,  to  increase  its  bulk. — A.  G.  B. 


An  Improved  Composition  for  Use  as  Food,  and  Method 
of  Preparing  the  same.  E.  O.  Tafliu,  Stockholm,  Sweden. 
Eng.  Pat.  7543,  April  16,  1894. 

Hemp-seed  extract  is  raixed  with  malt  and  malt  extract, 
cacao-powder  being  added  if  it  be  desirable  that  the  com- 
pound should  taste  of  cacao.  The  hemp-seed  extract  is 
obtained  by  the  use  of  petroleum  ether.  The  malt  for  the 
preparation  of  this  food  must  be  dried  at  a  low  temperature 
-60  C.),  and  the  brining  and  malting  must  continue 
during  a  longer  time  than  is  the  case  in  common  malt 
preparation.  Wheat  and  Indian  corn  are  the  most  con- 
venient kinds  of  corn.  Only  part  of  the  malt  is  mashed  and 
treated  with  hot  water ;  the  solution  is  evaporated  to  a 
syrup.  Another  part  of  the  malt  is  ground  to  meal.  The 
hemp-seed  extract  and  the  malt  extract  (equal  parts,  for 
instance)  are  mixed,  and  so  much  malt-meal  is  added  that 
the  whole  obtains  the  consistency  of  donga;  the  mass  jc 
pressed  into  cakes  and  dried  ;  these  cakes  are  easily  ground 
to  meal.  The  cacao-powder  is  incorporated  together  with 
the  malt-meal.  Cacao- powder  may  entirely  replace  the 
malt-meal.  The  proportion  are  varied,  according  to  the 
taste  required  ;  if  the  bitterness  of  the  hemp-seed  extract 
is  to  be  entirely  masked,  the  proportion  of  this  extract 
to  the  malt  extract  should  be  1  :  4.  The  food  is  a  suitable 
substitute  for  tea  and  coffee,  and  is  ptepared  in  the  same 
manner  as  ordinary  cacao  is  prepared. — A.  G.  B. 
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(I!.)    SAN1 1  \i:v  CHEMIS1  in    \\i>  \\  \'i  i  i; 
PI  i;  1 1  it   \  i  [ON, 

ffydrogen  Dioxide  in  Atmospheric  Air  and  in  Aqutous 
Deposits  therefrom.  I  -.  N  llosvn.  Ber,  1894,  27, 
980 

1\  this  papei  the  author  answers  the  criticism  which 
Schoi  eutly  passed  (Ber,  1893,26,3011)  upon  his 

(the  author's)  work  which  was   perfor I   in    1889  (Bull. 

Chim,  2,  :1i".  &c).      This    work   showed    that    as 
attitude  of  suspended  judgment  is  necessary  with  respect  to 
ih"   assertion  that   nir.   rain,   and  dew   contain    hydrogen 
de  an, I  ozone. 

\-  reagents  t, ir  ozone  the  author  used  thallous  hydroxide 
and  a-azonaphthylamine  benzene-sulphonic  acid,  both  of 
which  ar«-  perfectly  trustworthy  under  t lie  prescribed 
i  it i<>i i- .  Reliance  must  not  be  placed  on  a  mixture  of 
potassium  iodide,  starch,  and  ferrous  sulphate  as  a  test  foi 
hydrogen  dioxide.  Titanic  acid  in  strong  Bulphuric  acid  is 
the  most  characteristic  reagent  for  hydrogen  dioxide,  and 
ohromio  acid  with  ether  holds  the  second  place;  it  these 
reagents  will  not  detect  hydrogen  dioxide  in  rain  water 
it  must  be  concluded  that  the  quantity  present  is  below  the 
limit  of  sensitiveness.  There  is  an  oxidising  agent  presi  at 
in  ruin  which,  whatever  its  precise  nature  may  be,  behaves 
ultimately  as  nitrous  acid,  and  liberates  iodine  from 
potassium  iodide  even  in  the  presence  of  starch. 

Sohone  himself  draws  attention  to  the  unreliability  of  the 
guaiacum-diastase  reaction  in  the  presence  of  ammonia — 
another  reason  for  rejecting  the  evidence  of  this  reagent, 
since  the  r6li  of  the  ummonium  hydrogi  "  carbonate  in  ruin 
water  with  respect  t,>  the  reagent,  is  not  known. 

There  is  no  doubt  but  that  air  contains  nitric  peroxide 
as  a  constant  constituent,  probably  formed  during  combus- 
tion. If  a  1  per  cent,  solution  of  pure  potassium  iodide  be 
exposed  to  the  air,  even  in  the  dark,  iodine  will  be  detected 
therein  by  starch  after  a  time;  and  by  warming  the  liquid 
until  the  blue  has  disappeared,  and  applying  I  rriess'  reagent, 
nitrous  acid  will  be  found  to  be  present.  (The  starcli  gave 
no  reaction  with  Griess'  reagent,  nor  could  any  sulphur 
dioxide  be  detected  in  the  air.)  Does  not  this  prove  the 
presence  of  nitrous  acid  in  the  air?  Even  supposing  th  it 
the  air  contains  its  nitrous  acid  only  as  ammonium  nitrite, 
as  Schijne  contends,  there  is  no  reason  to  suppose  that  this 
will  not  eventually  liberate  iodine  from  potassium  iodide. 
When,  to  a  solution  of  potassium  iodide  and  potassium 
nitrite,  carl  on  dioxide  solution  is  added,  iodine  will  be 
liberated,   and   can   be   detected  by   starch;    in   this   way 

T„ri ,  part  of  nitrous  acid  will  be  detected   in  the   course 

of  60  80  minutes.  It  is  hardly  surprising,  then,  that 
Schone  should  obtain  such  a  reaction  in  rain  water,  which 
avowedly  contains  ammonium  nitrite,  in  the  course  of  6 — 8 
hours. 

That  there  is  an  oxidising  agent  in  the  air,  apart  from  the 
oxygen,  no  one  denies,  but  heretofore  the  action  of  nitric 
peroxide  has  been  overlooked,  and,  unless  it  be  first 
removed,  the  presence  of  ozone  and  hydrogen  dioxide 
cannot  be  affirmed.  The  author  used  a  4  per  rent,  solution 
of  sodium  hydroxide  for  removing  the  nitrous  a?id  :  in 
such  a  solution,  if  free  from  nitrite,  hydrogen  dioxide  in 
small  quantity  does  not  decompose,  even  after  days,  and  may 
be  recovered  by  distillation.  Therefore,  the  contention  that 
if  the  hydrogen  dioxide  in  the  air  be  in  excess  of  the  nitric 
peroxide  it  should  be  possible  to  detect  it  in  the  caustic  soda 
solution,  is  valid.  Obviously,  to  look  for  hydrogen  dioxide 
in  rain  water  in  which  nitrites  can  be  detected  is  absurd. 

li  is  not  necessary  to  suppose  that  because  nitrate  as  well 
as  nitrite  is  found  in  the  dilute  caustic  soda  through  which 
air  is  passed,  the  nitrite  has  been  oxidised  bv  ozone  or 
hydrogen  dioxide  in  the  air.  It  is  well  known  that  nitric 
peroxide  in  presence  of  oxygen  and  water  is  hugely  con- 
verted into  nitric  acid.  Moreover,  a  dilute  potassium  nitrite 
solution  containing  nitric  peroxide  will  contain  no  nitrite 
after  a  month. 

To  render  his  1  per  cent,  solution  of  potassium  iodide 
more  sensitive  to  ozone,  the  author  provided  for  the 
potassium  hydroxide  which  would  be  liberated,  by  the 
addition  of   sufficient   phosphoric    acid    to   change    litmus 


papei  feebly   r,-.i      When  air,  freed  iron,  i,m — u  oxides, 
r|  through  .ti. a,  ol  bydnodic  ucid, 
not  liberated  even  oftoi  * 
l  v    i  ttemenl  thai  atm  re   abundant 
■  cord  with   the  t  tol  that  nitric 
more  abundant  during  the  rammer  months. 
— A.G    B 

On  of  Aln  \  Diox  ide. 

bone.     B 

This  papei    ia  a  replj  ti  i   ee  preceding  abstract), 

The  real  basis  of  the  dispute  is  the  question  whether  ., 
mixture  of  pota^siiim   iodide,  ferrous  sulphate,  and  starch, 

and  a  mi  ntun  and  dia 

reagents  for  h\  drogen  i  in  error 

when  be  -lai.s  that   ovides  of   nitrogen    or    neutral   nitrites 

i  by  hydrogen  dioxide. 

It  is    by  00   means   easy  to    refute    I 

the  author  c-1  lima  this  has  been  done  in  a  paper  published  at 

inning   of   the    ■■  Anal.   Chem.  1894,33, 

137).     In   thi  i  iper  it   is  al-,,  shown  that    thallous 

hydroxide  is  n,,i  a  perfectly  trustworthy  reagent  foi    izone, 

and  that   carbon   dioxide    in   the   presence   of   ai tnium 

nitrite  cannot  give  a  t,  action  with  potassium  iodide,  in 
presence  of  ferrous  sulphate  and  of  starch,  which  can  be 
mistaken  for  that  of  hydrogen  dioxide.— A.  <;.  1!. 


The  Electrical  Pi  n  of  Sewage  on  thi    "  Hermite" 

System.     <■  mx.     La  Kevne  Techn.  1894,  106. 

Proc.  Inst.  Civil  Kng.  115,  1894,39—40. 

An  account  is  given  of  a  small  plain  erected  at  the  Figaro 
offices  it)  l'aris  for  the  trial  of  this  process,  which  is  already 
in  successful  operation  at  Brest  and  other  towns  in  France, 
and  at  Worthing  in  this  country.  A  current  of  electricity 
is  employed  to  decompose  an  aqueous  solution  of  certain 
soluble  chlorides,  preferably  magnesium  chloride,  or  as 
mixture  of  this  salt  with  sodium  chloride  in  the  proportion 
found  in  sea-water  or  in  salt-lye.  By  this  means,  at  the 
positive  extremity  a  very  unstable  compound  of  oxygen 
and  chlorine  is  produced,  which  pi  iwerful  oxidising 

properties,  while  at  the  other  pole  an  oxide  is  formed 
which  is  ca|iable  of  precipitating  the  various  organic 
substances  present  in  sewage -water.  It  thus  becomes 
possible  to  destroy  entirely  the  products  of  putrefaction, 
together  with  the  foul  gases,  such  as  the  sulphuretted  and 
carhuretted  hydrogen,  as  also  the  germs  and  microbes 
which  may  be  present,  while,  owing  to  the  precipitation 
which  takes  place  of  the  albumenoid  matters,  the  foul 
liquid  is  immediately  clarified.  The  disinfecting  liquid,  as 
fast  as  it  is  prepared,  is  pumped  up  from  the  central 
producing-station  to  the  closet  basins  or  other  places  when 
it  has  to  be  used,  having  therefore  the  freshly-formed 
chemical  compounds  in  the  nascent  state,  and  capable  at 
once  of  attacking  the  various  impurities.  This  latter 
apparatus  consists  of  a  vessel  constructed  of  galvanised 
cast-iion,  having  in  the  lower  part  of  it  a  tube  perforated 
with  a  number  of  holes  and  furnished  with  a  zinc  tap.  The 
sea-wattr  or  other  solution  of  chlorides  enters  through 
this  tube.  In  the  upper  part  of  the  vessel,  also  formed  of 
galvanised  cast-iron,  anil  widened  out  to  serve  as 
or  channel  for  the  decomposed  liquid,  which  rises  to  this 
point,  is  a  pipe  through  which  this  liquid  is  drawn  08  for 
use,  and  thus  a  constant  circulation  of  the  contents  - 
effected.  The  negative  electrodes  consist  of  a  number  of 
zinc  discs,  mounted  on  two  horizontal  shafts  passing 
through  the  lower  part  of  tin-  vessel,  which  shafts  are 
caused  to  revolve  slowly.  Between  each  pair  of  zinc  discs 
are  placed  the  positive  electrodes,  the  active  surfaces  cf 
which  con-  its  of  platinum-gauze,  held  in  position 

by  a  framework  of  ebonite,  which  ensures  the  necessary 
rigidity.  The  upper  pait  of  the  gauze  is  soldered  to  a 
plate  of  lead,  which  is  perfectly  insulated.  Every  positive 
electrode  communicates  by  means  of  the  lead  with  a  copper 
rod  traver-  strolyser,  and  contact  is  made  by  a 

screw  nut.  The  copper  bar  which  carries  the  positive 
electrodes  communicates  with  the  positive  pole  of  the 
dvnanio.     The  current  is  conveyed  to  each  of  the  platinum 
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electrodes  and  passes  thence  through  the  liquid  to  the  zinc 

serving   as   the   negative  electrodes;    these   are    in 

-    through    the    iron     containing-vessel,    with    the 

pole  of  the  dynamo.     Arrangements  are  made  for 

the  mechanical   cleaning  of  the  zinc  discs.     Currents  are 

employed   of  from    1,000  to    1,200   amperes.      The   liquid, 

as  it    issues   from    the    electrolyser,  lias  a   faint   odour  of 

chlorine  and  is  ualy  for  immediate  use.     For  this   purpose 

it  may  be  pumped   from  the  central   station  to  the  points 

where  it  is  required. 

PATENT. 

r  Improved  Process  and  Apparatus  for  Purifying 
Liquids.  L.  Wagner  and  J.  Marr,  Baltimore,  Maryland, 
U.S.A.     Eng.Pat.  7027,  April  9,  1894. 

See  under  XVII.,  page  751. 


be  added  to  it.  The  product  is  capable  of  forming,  with 
water  an  emulsion,  from  which  the  oil  will  not  separate  ;  in 
this  state  it  will  dissolve  certain  medicaments  and  dis- 
infectants which  have  hitherto  been  considered  to  be 
insoluble,  thus  rendering  them  capable  of  being  readily 
absorbed  by  the  skin. — J.  J.  K. 


(C.)— DISINFECTANTS. 

The  Disinfecting  Power  of  Soap  Solutions  in  respect  of 
Cholera  Germs.  Maximilian  Jolles.  Zeits.  fur  Hygiene, 
1893,  4G0.    Proc.  Inst.  Civil  Eng.  116,  1894  [ii.],48— 49. 

To  determine  the  value  of  soap-solutions  in  the  disinfection 
of  materials  containing  the  germs  of  cholera,  five  different 
sets  of  experiments  were  undertaken  with  each  of  the 
following  kinds  of  soap,  viz.,  potash  washing-soap,  potash 
lysol-soap,  glycerin-soap,  Leda  toilet-soap,  and  shaving- 
soap.  Detailed  analyses  are  given  of  each  of  these 
substances,  the  total  alkalis  in  which  varied  from  10-4  to 
7-3,  while  they  contained  from  0-009  to  0-065  per  cent,  of 
free  alkali.  In  the  original  series,  each  solution  was  tested 
at  10  different  degrees  of  strength,  from  1  up  to  10  per 
cent.  In  carrying  out  the  tests  100  cub.  cm.  of  soap 
solutions  were  introduced  into  sterilised  Erlenmeyer  flasks 
provided  with  cotton-wool  stoppers.  These  flasks,  with 
contents,  were  exposed  on  three  separate  days  for  half  an 
hour  each  day  to  the  action  of  the  Koch  steam-bath  and 
cooled  down  to  15°  C.  A  10  per  cent,  meat-juice  bouillon, 
infected  with  cholera  bacteria,  and  kept  for  five  days  at  a 
temperature  of  25°  C.  was  also  prepared.  Twenty  cub.  cm. 
of  this  culture  was  introduced  into  each  of  the  flasks,  and, 
after  agitation  of  the  contents,  three  specimens  from  each 
flask  were  taken  by  means  of  a  pipette  at  intervals  of  10, 
30,  and  60  minutes  ;  also  in  6,  and  24  hours,  and  cast 
into  sterile  plates  of  gtlatin  for  cultivation.  Control  tests 
were  also  made  from  similar  flasks  filled  with  100  cub.  cm. 
of  sterilised  distilled-water,  infested  in  a  similar  way  with 
a  cultivation  of  cholera-bouillon.  The  cultures  took  place 
at  a  uniform  temperature  of  25^  C.  The  experiments 
indicated  that,  after  the  lapse  of  a  given  time,  even  the 
1  per  cent,  solution  proved  falal  to  the  cholera  germs.  In 
respect  to  their  energy  as  disinfectants  against  cholera 
bacteria,  these  soaps  differed  but  little.  They  are  all 
equally  capable  of  being  used  for  this  purpose  in  each  case 
where  soap  solutions  can  be  employed  for  disinfection. 
The  advantages  they  possess  over  other  disinfectants 
consist  in  their  ready  applicability  and  in  their  complete 
freedom  from  danger. 

PATENTS. 

Manufacture   of  Oleaginous  or  Saponaceous    Compounds 

suitable    for     producing     Medicinal      Emulsions    for 

Absorption  In/  the   Skin,   or  for   Disinfectants.     F.   W. 

Klever,     Brandenburgerstrasse,     Cologne.        Eng.     Bat. 

12,446,  June  24,  1893. 

The    object    of    this    invention    is    to    impart   to    certain 

medicaments,    such    as     creosote,     camphor,     chloroform, 

eucalyptus    oil,    and    to    disinfectants,    a     permanent     or 

increased    capacity   for   forming    emulsions,    in    order    to 

facilitate    their    absorption    by    the    skin.       Mineral    oils 

'  sp.  gr.  0-900)  are  treated  with   oxygen,  preferably  under  a 

pressure,  varvinur  from   7   to  20  atmospheres,  according  to 

the  nature  of  the  oil,  at  a   temperature  of   150° — 200    (    , 

until  the  oil   is  oxygenated.     Then  alkalis  (preferably  soda 

or  ammonir)  are  added  in  quantity  not  exceeding  5  to  7  per 

cent,  of  the   oil,  and   to   prevent  the   oil   becoming  thick,  a 

small  quantity  of  alcohol,  not   exceeding   1  ' r  per  cent.,  may 


.1  {few  and  Improved  Hydrostatic  Apparatus  for  Auto- 
matically Mixing  with  Water,  or  other  Liquid,  Dis- 
infectants, Softening  or  Purifying  Substances,  or 
Saturated  Solutions  of  any  Soluble  Substances  in 
Definite  Proportions.  F.  Spence,  Newcastle.  Eng.Pat. 
13,146,  July  5,  1893. 

See  under  I.,  page  713. 


An  Improvement  in  what  is  commonly  called  Dry  Soap  or 
Soap  Powder.  W.  H.  Horton,  Manchester.  Eng.  Pat. 
S67K,  May  2.  1894. 

See  under  XII.,  page  746. 


XIX-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

An  Improved  Machine  for  Straining  Pulp  and  the  like. 
P.  Keinicke,  Cothen,  Germany.  Eng.  Pat.  11,531, 
June  12,  1893. 

See  wider  I.,  page  713. 


Improvements  in  Apparatus  for  Mixing  and  Regulating 
Paper  Stuff'.  YV.  Borland,  Currie,  Midlothian.  Eng. 
Pat.  12,420,  June  24,  1893. 

Ix  the  apparatus  for  regulating  the  density  of  the  paper 
pulp  an  agitator  is  placed  in  a  vessel  separated  from  the 
hydrometer- vessel,  the  hydrometer  regulating  the  required 
quantity  of  size-water.— II.  S. 


Improvements  in  or  connected  with  Boilers  for  Boiling  or 
Chemically  Treating,  and  for  Washing  Esparto  and 
Other  Grasses,  Straw,  Wood,  Bags,  and  other  Fibrous 
Materials  for  Paper-making:.  G.  Sinclair,  I.eith.  Eng. 
Pat.  13.175.  July  6,  1893. 

Ax  addition  to  the  now  well-kuoirn  "  Sinclair  "  boiler  (Eng. 
Pat.  2035,  1880;  6441,  1893)  of  an  inlet  pipe  (steam), 
whereby  a  circulation  ot  the  boiling  liquor  in  the  reverse 
direction  is  determined,  i.e.,  upwards  through  the  fibrous 
material  and  returning  via  the  vomiting  pipe.  An  injector 
is  also  added  in  connection  with  this  pipe  for  the  admission 
of  air  or  water.  The  patentee  "  claims "  the  additional 
inlet  pipe  and  injector  as  described  and  figured  (j.w.). 

-C.  F.  C. 

A  New  or  Improved  Material  capable  of  being  used  in 
Substitution  for  Leather  and  for  Ordinary  Paper.  N. 
Kmnag.iva,  Osaka,  Japan.  Eng.  Pat.  19,481, Octooer  17, 
1893. 
Strong  paper,  such  as  made  from  Manilla  hemp  or  from 
fibres  of  the  kozu  tree  of  Japan,  is  mixed  or  impregnated 
with  gelatinous  matters  during,  or  subsequent  to,  its  manu- 
facture. The  paper  sized  in  this  manner  with  gelatin  is 
brushed  or  otherwise  wetted  with  a  solution  containing 
tannic  acid  and  dried.  This  operation  is  repeated  two  or 
three  times,  the  tannin  liquid  employed  being  a  solution 
made  from  persimmon,  or  an  oak  bark  solution  of  a 
strength  of  from  25°  to  33=  Tw.  The  material, after  having 
been  finally  dried,  may  be  employed  as  a  subslitute  for 
leather  or  ordinary  paper  for  various  purposes,  e.g.,  for 
wrappers  and  linings,  for  covering  the  rollers  used  in 
spinning  machinery,  &c. — H.  S. 
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XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Rfercnroui  Iodide  obtained  <  'rystallited  by  thi   Wei  l'> 
lis.     Jour.  I'll. urn.  ol  .1.-  Cliim.  | .'.  .  29,  67. 

RM8.  mcrouric  iodide,  100  aniline,  and  800  of  alcohol 
11  air  heated  until  solution  is  effected;  the  liquid  is 
.red  and  allowed  to  stand  some  <i.t\>.  <  rystaU  of 
diphcnylinercurodinmmonium  iodide  separate;  i"  tin'  clear 
filtrate  from  these,  350  grins.  <'t'  commercial  ether  of  65 
are  added,  ami  the  whole  allowed  to  Btand  for  a  week. 
Owing   to   [In-    presi  ddebyde    in    the   ethei 

ouric   iodide   present    bi  l    t"   mercuroua 

.dil.',  which  separates  in  yellow  scales.  After  washing 
successively  with  cold  alcohol,  boiling  alcohol,  and  ether, 
the  sail  is  obtained  pure;  it  sublimes  in  orange-yellow 
crystals.     Treated  «  itb  pol 

scope  it  dissolves  with  separation  of  shin  les  of 

mercury. — C.  R.  A.  \\  . 


Ckloraiose.     M.  Hanriol    and  (  -  Bichet.     Bull.  Soc.  ('him. 
1894,11,  37—44. 

■  km    unites   with   glucose,  forming    well-crystallised 
compounds,     rhese  were  first  obtained  by  Ueffter  in  l 

The  method  of  preparation  consists  in  heating  dm  the 
water-hath  a  mix  [ual  parts  of  glucose  and  chloral, 

both  in  the  auhydrous  condition.  A  vivid  reaction  sets  in 
ami  a  readily  soluble,  vitreous  mass  is  produced.  From 
this  the  uncombined  chloral  is  removed  by  boiling  with 
water.  The  concentrated  aqueous  solution  deposits  a 
crystalline  mass,  from  which,  after  drying  ami  repeated 
washing  with  hot  ether,  boiling  alcohol  extrai  i-  i  substance 
crystallising  in  line  iridescent  scales,  which  bj  the  authors 
is  called  para-chloralose.  By  exhausting  the  aqueous 
solution,  from  which  the  para-chloralose  has  been  separated, 
with  the  ether  used  tor  washing  the  latter,  ami  evaporating 
the  ethereal  solution,  beautiful  needles  of  chloralose  are 
obtained.  The  composition  of  both  these  compounds 
corresponds  to  the  formula  l',lf,,('l:,<  *,.. 

Chloralose  melts  at  1ST  .  is  fairly  soluble  in  water. 
alcohol,  and  ether,  slightly  soluble  in  chloroform,  ami 
almost  insoluble  in  petroleum.  It  does  not  reduce  Fehling's 
solution  or  silver  nitrate.  Dilute  acids  split  it  up  only  after 
long  continued  boiling.  By  alkalis  it  is  rapidly  decomposed 
on  heating.  It  combines  neither  with  pbenylhydrazine  nor 
with  hydroxylamine.  By  acetyl  and  benzoyl  chlorides  it 
idily  converted  into  the  corresponding  tetra-derivatives, 
ami   with   sulphuric   acid   it    forms   the   unstable  compound 

^  .n,,cu  VSt>  n.;i;. 

Chloralic  Acid,  l'7H.,Cl;i06. — t  retained  by  adding  50 grins, 
of  nitric  acid,  and  subsequently  a  solution  of  20  «mi-. 
potassium  permanganate  to  30  grins,  of  chloralose  dissolved 
on  the  water-bath  in  one  litre  of  water.  From  the  residue 
resulting  by  the  evaporation  of  the  ethereal  extract  of  the 
solution  concentrated  in  vacud  the  sodium  salt  is  prepared. 
I'his,  after  washing  with  ether,  is  decomposed  with  dilute 
sulphuric  acid,  the  free  chloralic  acid  being  s\ibsequently 
extractcd  by  means  of  ether,  from  which  it  crystallises  in 
hue  needles  melting  at  212  . 

Chloralose  is  a  powerful  hypnotic.  Its  ethers,  as  well  as 
chloralic  acid,  are  physiologically  inactive. 

Para-chloralose  crystallises  in  shining  prisms,  melting 
at  22?  .  It  is  almost  insoluble  in  water,  chloroform,  and 
ether,  hut  dissolves  pretty  freely  in  boiling  alcohol  and 
in  caustic  potash.  With  Fehling's  solution,  silver  nitrate, 
dilute  acids,  phenylhydrazine,  and  hydroxylamine  it  beha .  es 
in  the  same  maimer  as  chloralose.  By  alchoiic  potash  it  is 
rapidly  decomposed.  Like  chloralose  it  combines  with 
acetyl  and  benzoyl  chlorides  and  with  sulphuric  acid.  The 
acetyl  and  benzoyl  derivatives  arc  less  stable  than  the 
corresponding  chloralose  compounds,  while  the  sulphuric 
ether  shows  a  somewhat  higher  degree  of  stability  than  that 
of  chloralose. 


Para-chloralie    Acid.     Prepared    in    much    the 
as  chloralic  aci  I.     Large  • 
r.     Mi 
soluble 

P ind   it-  di  i 

i      i 


Chloralosi      \l.  Hanriol  ai  II     Bichel 
11—12,    1894,  30  ■ 

Cj ULOBi  in   alkalis.hu:    does   nol    combine 

with     them     to     form    c pounds   analog 

es  it  c i]  potash 

whilst    the  i  on    lose-   all    am 

'  behind.      N'o 

carbon   dioxide  is  evolved   from    alkaline   carbonal 

Neither  chloral" 
pure)    reduce   Fehling's  solution   unl 

potash  present  .  nor  do 
dilute  ..n  chloralosi    even  after  s  \<-r.il  hours 

heating;    although,  as    Bhowo    by     I'etit    and     Poloi 

more   concentrated   acids   hydrolyse   it  into    chloral    and 
glucoa       Saturate  I  hydriodic  acid  at  1 20  tthus 

upon  it.  —  ('.  R.  A.  W. 


/,'    earches  oti  tlu   il ilogues  of  Gallanili         <  lara- 

toluide.     P.  Cazeneuve.       Bull.  Soc.   China.  11 

82— V.. 

Whin  equal   weights  of  paratoluidine  and  gallic  acid  are 

heated  together  at  1. "hi    C,  \luide,  CUH    NO 

forme, 1.     It  crystallises  with  2  aq.  in  white  flakes,  m  It! 
211    C.,  is  soluble  in  alcohol,  ether,  and  boiling  (rati  r,  very 
sparingly  so  in  cold  water.      It  loses  its  water  of  crystallisa- 
tion  at    100°.     It    is  decomposed  by  hydrochloric   acid    if 

alkalis  appear  to  have  no  action  on  it  ■ 
It  oxidises  and  becomes  brown  on  exposure  to  air.     W  • 
acetic  anhydride  it  yields  a  triacetyl  derivative — 

CI4H10NO<(C  n    i 

crystallising  in  needles  which  do  not  melt  without  decom- 
position, and  are  soluble  in  alcohol  and  insoluble  in  water. 
The  acetyl  compound  has  no  action  on  ferric  chloride, 
whilst  the  base  gives  a  blue  colour  therewith.  A  boiling 
solution  of  the  toluide  yields  with  zinc  acetate  a 
CnHnNOjZn,  which  is  insoluble  in  water.  Correspond- 
ing lead,  barium,  ami  calcium  salts  were  obtained. 

Attempts  to  produce  similar  derivatives  from  orthotolui- 
dine,  methylaniline,  dimethylaniline,  and  xylidine.  have  -  > 
far  proved  unsuccessful. — I..  T.  T. 


Germicidal  Action  of   Gc.Uanititle  or  GaUanol.      P.  Caze- 
neuve.    Bull.  Soc.  Chiin.  11,  1894,  SI— 82. 

Ix  conjunction  with  Nicola-,  the  author  has  inves 
the  germicidal  effect  of  gallanilide  ( or  gallanol )  ou  the 
carbuncle  bacillus,  the  bacillus  staphylococcus,  bacillus 
pyocyauus.  Eberth's  bacillus,  and  the  intestinal  bacillus 
With  large  doses  of  the  germicide  all  the  bar;" 
killed:  with  small  doses  (1  in  1,000)  the  Eberth's  bacilli 
were  killed,  the  vigour  and  reproduction  of  the  intestinal 
bacilli  and  the  staphylococci  was  reduced,  but  no  res ■•.'.: 
could  be  observed  on  the  other  two  species  ;  with  very  small 
doses  (I  in  5,000)  no  result  was  observed  on  the  growth  of 
the  bacilli,  but  their  pathogenic  action  was  almost  com- 
pletely destroyed.  G.  Roux  finds  a  similar  destructive 
effect  of  this  reagent  on  the  cholera  bacillus,  but  has  nol 
yet  completed  his  researches 

Gallanilide    acts    like   salicylic   acid    in    preventing   the 
putrid  fermentation   ol    eggs   and  blood,   or  the  tun.     _ 
milk,  and  ha-   the  advantage  over   salicylic  acid  of   being 
non-toxic  (unless  injected  directly  into  the  bio 
ol  as  much  as  5  grrns.     The  non-toxic  effect   is  due   to  its 
insolubility  in  water. — I..  T.  T. 


i 
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Pure  d-Coniine.  A.  Ladeuburg.  Her.  27,  858—859. 
Specimens  of  natural  coniine  yielded  to  the  author  specific 
rotatory  powers  not  exceeding  o„  =  13-S",  the  value  found 
for  synthetic  eoniine  :  latterly  a  sample  was  obtained  of 
hi<-her  value.  By  conversion  into  bitartrate  and  frequent 
n  -tallisatiou  of  the  salt,  the  alkaloid  ultimately  regenerated 
was  found  to  boil  at  166°— 167°,  and  to  have  the  rotatory 
power.  a„  =  15-6°,  the  value  ascribed  by  Sehiff  to  J-coniine. 
Pure  ./-coniine  platino-chloride  dissolves  completely  in 
alcohol-ether,  and  separates  in  a  crystalline  form  on 
evaporation ;  whereas  if  impure,  an  oil  first  separates,  only 
becomins  crystalline  on  standing  for  some  time. 

-C.B,  A.  W. 


he  succeeded  in  isolating  a  dextro-rotatory  eamphene, 
boiling  at  15S° — 160°  C,  and  showing  all  the  characteristics 
of  ordinary  eamphene.  The  hydrochloride  has  an  opposite 
rotation  to  the  hydrocarbon,  and  the  latter,  when  treated 
with  formic  acid  at  100°,  yields  a  borneol ;  thus  proving  it 
to  be  a  eamphene.  The  eamphene  appeared  to  be  associated 
with  a  terehenthene. 

In  opposition  to  Barbier,  the  author  maintain-  that  the 
linalol  obtained  by  him  from  essence  of  lavender  is  identical, 
and  not  isomeric,  with  the  licareol  found  by  Morin  in 
essence  of  licari  kanali,  and  that  the  gerauiol  which  the 
author  obtained  from  linalol  is  also  identical  with  the 
liearhodol  obtained  by  Barbier  from  licareol. — L.  T.  T. 


Isoborneol.      J.    Bertram   and    II.   Walbauni.      J.    Prakt. 

Chem.  1894,  49,  1—15. 
When  eamphene  is  warmed  with  a  mixture  of  glacial 
acetic  acid  and  a  small  quantity  of  a  mineral  acid  (sulphuric, 
nitric,  &c),  it  is  rapidlv  converted  into  the  acetic  ether  of 
isoborneul,  CH3.COOC,0Hlf,  from  which  the  solid  alcohol, 
isoborneol,  CjoH,-. OH,  is  readily  formed  by  the  action  of 
alcoholic  potasti.  '  The  reaction  occurs  equally  well  whether 
the  eamphene  be  of  natural  origin  or  formed  from  bornyl 
chloride  or  from  pinene  hydrochloride. 

Isoborneol  differs  from" borneol  in  several  marked  ways. 
more  particularly  in  readily  losing  the  elements  of  water, 
reproducing  the*  parent  hydrocarbon;  thus  heating  with 
zinc  chloride  or  diluted  "sulphuric  acid,  readily  forms 
eamphene,  under  conditions  where  pure  borneol  is  not  all 
acted  upon.  Borneol  melts  at  203 3— 204°,  isoborneol  at 
212°;  owing  to  extreme  volatility,  the  melting  point  must 
be  determined  iu  a  sealed  capillary  tube ;  for  the  same 
reason  the  boiling  point  cannot  be  determined  ;  that  of 
borneol  is  212".  The  solubilities  in  benzene  and  petroleum 
ether  are  different  :  and  various  differences  in  melting  point, 
&c  .  are  observed  in  the  case  of  corresponding  pairs  of 
derivatives,  such  as  the  phenylurethanes.  chloral  compounds, 
bromal  compounds,  formic  and  acetic  esters,  and  methylene 
ethers.  On  the  other  hand,  by  oxidation,  each  gives 
ordinary  camphor,  melting  at  177°,  and  boiling  at  207° — 
208°,  and  yielding  an  oxime,  melting  at  116°— 119°.  When 
isoborneol  is  dissolved  in  methylic  or  ethylic  alcohol  and 
warmed  with  sulphuric  acid,  the  methylic  and  ethylic  ethers 
are  respectively  formed,  boiling  at  192,  and  203 — 204; 
borneoi  is  unacted  upon  under  similar  conditions.  Iso- 
borneol is  present  to  some  extent  in  the  crude  borneol 
obtained  by  the  reduction  of  camphor. — C.  B.  A.  \\  . 


The  Occurrence  ofCamphtne  in  Ethereal  Oils.     J.  Beitram 
and  H.  Walbauni.     J.  prakt.  Chem.  1894,  49,  15—19. 

Camphene  is  distinguished  from  all  the  other  terpene  iso- 
merides  by  its  solid  form,  and  by  being  converted  into 
isoborneol  acetic  ether  by  treatment  with  glacial  acetic 
acid  and  a  little  sulphuric  acid.  By  means  of  this  latter 
reaction,  its  presence  has  been  detected  in  various  essential 
oils,  the  fraction  passing  over  between  155°  and  IGo.or 
thereabouts,  being  treated  with  these  acids,  and  the  i  n- 
dissolved  hydrocarbons,  &c.  separated.  On  adding  water 
to  the  acid  solution,  an  oily  fluid  separates,  largely 
consisting  of  isoborneol  acetic  ether,  and  furnishing  iso- 
borneol on  saponification  with  alcoholic  potash.  In  this 
way  citronella  oil  was  found  to  contain  notable  quantities  of 
eamphene,  not  so  easily  separated  as  solid  hydrochloride  by- 
dissolving  in  ether  and" saturating  with  gaseous  hydrochloric 
acid.  Oil  of  ginger  (Zingiber  Officinale  lioscoe),  Kesso 
oil  (from  Japanese  valerian  roots),  and  camphor  oil  were 
similarly  found  by  this  mode  of  treatment  to  contain,  inter 
ulia,  small  quantities  of  eamphene. — C.  B.  A.  W. 


Presence  of  Camphene  in  Essence  of  Lavender. 

(i.  liouchardat.     Bull.  Soc.  Chim.  11,  1894,  147—150. 

By  the  distillation  of  large  quantities  of  essence  of  lavender, 

the  author  obtained  a  small  quantity   of  liquid   boiling  at 

165°— 170°  C.  from  which,  by  means  of  the  hydrochloride, 


Composition  of  Essences  of  Fir  Needles.     J.  Bertram   and 

H.  Walbaum.  Arch,  der  Pharm.  231,  '-90- 
The  fragrant  principles  of  these  essences  is  the  acetic 
ether  of  la_>vo-horneol,  identical  with  the  synthesized  pro- 
duct. Each  species  contains  a  certain  number  of  terpenes. 
When  the  essence  is  distilled,  the  borneol  acetate  is  decom- 
posed, and  the  acetic  acid  liberated  causes  the  polymerisation 
of  a  part  of  the  terpenes.  The  following  table  gives  the 
composition  and  physical  properties  of  the  principal 
essences : — 


Origin. 


Density 
at  15°. 


Rotation 
((  =  100).( 


Composition. 


Needles     of     nljics 
fata. 


Cones      of      abies 

pectin 
Abies 


:  ■.        vulgaris  . 


Pirn's         ptnnilis 
Uaenkr. 


Fr.i's       sni       r>s 

Swi  lisb). 
Pinus      silvestris 
(German). 


OS75        -  20=  10' 


0-854 

0-907 

0-8SS 


0-S72 

Irvs,; 


-  20°  of 


21     111' 


+  10°  40 
+  10° 


Ltevn-pinene,  hevo-liino- 
nene,   borneol   acetate 
r"  per  cent.),  sesqui- 
ter|>'  ii 

Lsevo-picene  and  lsevo- 
dimai  ene. 

Lcevo-pinene,  borneol 
acetate  (8*6  per  cent.), 
and  sesquiterpene. 

L.  -  pinene,  1.  -phellan- 
drene,  dipentenp, 

borneol    acetate 
cent.),   and   sesquiter- 
pene. 

Ii.  -  pinene,  1.  -  pLeHan- 
drene,  silvesfcrene, 

borneol  acetate,  sesqui- 
terpene. 

Dextro-pinene,  d.-silves- 
trene,  borneol  acetate. 

D. -pinene.  d.-silvestrene, 
dipentene,  sesquiter- 
pene, borneol  acetate. 


The  authors  have   also  prepared  the   following  ethers  of 
dextro-borneol  : — 


Ether. 


Boiling 
Point 
under 

10  mm. 


Formate 

Acetate  (lasvo) . 

Propionate 

Butyrate  

Valerate 


Rotary 

Power      Density 

lOOmm.)     ;lt-3°C- 


Re- 
fractive 
Index  ,d 
at  115° 


90°  C. 

+  31° 

9S° 

-  3S-  20' 

lfW-no0 

+  2-° 

120°— 121° 

.J 

128°— 130c 

+  20° 

1-013 
0  991 
0  979 
0966 
0-956 


1-46035 
1-46133 
I  ■  I6S80 
!  - 1628  ' 


-L.  T.  T. 


.4  -V(  w  Derivative  from  Coto-bark.     G.  Ciamiciau  and 
P.  silber.     Bcr.  27,  S41— S50. 

In  the  course  of  manufacture  of  cotoine  by  E.  Merck,  of 
Darmstadt,  a  substance  was  isolated  apparently  novel. 
After  crystallisation  from  petroleum  ether  it  melted  at  68°, 
and  gave  numbers  on  analysis  leading  to  the  formula 
('i;II.ii  ;  further  investigation  showed  that  its  relationship 
to  paracotoine  i-  indicated  by  the  occurrence  in  the  latter 
of  the  group   CCH:)(CH,02'),  represented   in  the  former  by 


.  tSB-l.  I 
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(',11 , ;  i'.,'..   that    the  new   bodj   i  -    phony  I  g  i 

nliu'li  in  i  i  is  converted   iota  ■  dioxj  meth 

|.li.n\  l  group. 

The    new    bodj   (phonylcumaline)  it   readilj   solubli    in 
etbi  r,  icctio  bc  d,  and  ohloroform,    Meth}  lie 

alcohol    dissolves    il    Frcelj   .it    il rdinarj   temperature, 

but  a  good  deal  crystallises  out  again  al  0°,  Warm  pctro 
loom  ether  dissolves  ii  to  some  considerable  extent.  It 
melts  under  bo  I  illises  from  solutions 

therein  in  thin  plates      \    itie  anhydride  Forma  no  acetyl 
derivative;  nor  is   tny  methoxyl,  &c.  indicated  by  Zcisel's 
teat;  so  that  w)  hydroxyl,  ethoxyl,  or  methoxyl  is  present 
i-  •  Various    substitution    derivatives 

are  described,  e.g.,a  bromo-derivative,  i ',,  t  Ultrt  >_.,  and  .1 
nitro-derivative,   r„ll.i  Ni  •_.!<  t,  j    the   actions   ol    phenyl 
hydraxinn,  caustic  potash,  hydrochloric  acid,  and  methyl 
iodide  (in  presence  of  alkalis)  have  also  been  studied. 

— C.  K.  A.  W. 


Oeeurrenci  of  TrigontUin  in  the  Suds  of  Pisum  Sativum 
and   Cannabis  Sativa,     EE.  Schul/.e   and    S.    Frankfurt. 

B  t  27,  Tf.'J— 770. 

TaiOONKLLrN,  C:II;N(>.,  ha-  been  found  !>v  .lalms  to  be 
identical  with  Hantxsch's  synthetic  methylbetaVne  of  nicotic 
aeid,  and  to  occnr  in  the  seeds  of  Trigonella  fa  num  gra  cum. 
Schulxe  found  it  in  ordinary  pins  (Visum  Sati win), and  the 
anthors  have  obtained  it  from  hempseeds  ( <  'annabia  Sati 
It  forms  two  anrochlorides ;  one  melting  without  decom- 
position at  198  .  and  indicated  by  the  normal  formula. 
I'-II-Ni  tj,  llt'l.  AnClj ;  the  other  crystallising  in  fine  needles 
melting  at  is.;  ,  and  indicated  by  the  formul  1  4  1  O-11-N't ),). 
:i  I1CI.  3  AuCl..  The  platinocbloride  can  crystallise  either 
anhydrous,  or  with  I  molecules  of  water.  The  quantity 
present  in  hempseed  is  very  small. — ('.  R.  A.  W. 


The  Alkaloids  of  the  Papaveraces  ;  Codeine.  W.  Goehlich. 

Arch,  der  Pharm.  231,  235. 
1'li k  autlior  has  repeated  and  amplified  some  of  the  experi- 
ments of  various  chemists  who  have  examined  codeine  salts 
and  derivatii  es.  He  di  scribes  the  hydrobromide,  bydriodide, 
sulphate,  chromate,  acetate,  salicylate,  chloraurate,  chloro- 
platinate,  and  chloromercurate.  By  the  action  of  phos- 
phorus pentachloride  in  chloroform  solution,  the  chlorocodide 
of  Matthiessen  and  Abler  Wright  is  obtainable  in  purer 
condition  than  by  the  action  of  hydrochloric  acid ;  it 
crystallises  from  petroleum  spirit  in  sparingly  soluble  scales, 
melting  at  IIs  ;  and  forms  a  chloro-aurutc.  fusible  at 
171  — ITU  .  Alcoholic  potash  in  sealed  vessels  at  [20  — 130 
transforms  chlorocodide  into  apocodeine  .-  but  neither 
sodium  and  alcohol,  nor  tin  and  hydrochloric  acid 
avail  to  remove  the  chlorine.  Concentrated  sulphuric 
acid  converts  codeine  into  a  sulphonated  derivative,  the 
sulphocodide  of  Anderson;  diluted  acid  forms  the  "amor- 
phous isomeride  of  codeine"  described  by  Armstrong;  this 
the  author  has  obtained  in  crystalline  crusts,  Fusible  at  180  : 
it  gives  the  same  col, ear  reactions  as  codeine,  but  is  pre- 
cipitated by  sodium  carbonate.  The  author  regards  ii  as 
identical  with  the  "  psen  locodeine  "  of  Mirk,  and  describes 
the  hydrochloride,  sulphate,  chloraurate.  and  chloroplatinate. 

Psendocodeine   contains  a  methyl  group,  but  differs  from 

codeine    in    not    containing   a    hydroxy!    gn  up,   so   that   it 
neither  reacts  with  acetyl  chloride  nor  with  acetic  anhydride. 

— c.  1;   \".  w. 


Carpaine.     .1.  J.  L.  van  Kyn.     Arch.  Pharm.  231,  184. 

The  best  mode  of  extraction  of  this  alkaloid  is  to  digest  the 
finely  powdered  dry  leaves  of  carica  papaya  with  alcoholic 
hydrochloric  aeid,  and  subsequently  with  alcohol  ;  after 
evaporating  the  extract  to  a  syrup  it  is  treated  with  watery 
aeid,  whereby  chlorophyll  remains  undissolved.  1  he  watery 
solution  is  treated  with  ether  to  remove  resin,  and  then  with 
Boda  and  ether  so  as  to  dissolve  out  the  alkaloid  in  the 
usual  wa\  The  yield  is  about O- OS  per  cent  ol  the  weight 
of  the  leave-  Carpaiuc  is  very  bitter,  perceptibh  even  in  a 
dilution  of  1  in  100,000.     It  is  insoluble  in  v.  eadily 

Soluble    in    various    organic    solvents,   e.g.,  in   .">•:>  tim 
weight  of  benzene;  in  '.»  times  of   absolute  alcohol,  and  of 


in     103  Ol    |>eli  Oil  'Mil  .  ■     . 

its  "  disulphide 

olublc  in  ill  proportions,     It  m<  Il 
121    and  0  in  be  sublimed  with  1  tton,     Iti 

■  irj    power    does    not 
[°]i.  =  1  -i  "'     Carpaine   give-  no  coloui  reaction  with 

( ids,  nor  « ith  -ii!;.  ,„,„ 

bichromati  ited  bj   the  Formula, 

(',,11  .M).       It    precipitates    with   gold  chloride,    plai 
chloride,  potassium  iodomercurati  omolybdtc 

phosphotungstic  acid,  picric  acid,  and  tod 
iodide  solution.  Various  of  it-  -alts  are  described;  thi 
eliloroplaim.it,>,  ,-i 1 1. .1 .,  1 1 1  .,ie,  hydrochloride,  hydrobromide, 
bydriodide,  sulphate,  and  nitrate  i  arpaioe  appears  to  be 
1  ondarj  base,  as  its  compound  with  ethyl  iodide  is 
decomposed  bj  potash,  forming  ethyl  carp&ine — 

.     11     i    11   ,\i. 

This  base  is  crystallisable  from  alcohol  ;  it  melts  at  '.il  ,  and 
combines  with  ethyliodide  forming  a  crystallisable  ethyl 
carpaim  ethiodide,  not  decomposed  by  soda,  but  acted 
by  sil\ei  chloride,  and  silver  oxide,  forming  further  teraan 
ammonia  derivatives.  Carpaine  is  not  acted  upon  by 
benzoyl  chloride,  nor  by  acetyl  chloride ;  with  nitrous  acid 
it  forms  a  nitroso  derivative,  <  ,,II.,i  HI  l)N(  >_,  crystallisable 
in  colorless  prisms,  BOluble  in  alcohol. — C.  H.  A.  \V 


Alkaloids  from  the  Seeds  of  Lupinus  Albus.     A.  Bold 
Arch,  der  Pharm.  231,  321. 

Thk  autlior  has  extracted  two  isomeric  alkaloids  from 
these  seeds.     The  lirst  is  a  solid  melting  I      rerj 

soluble  in  water,  alcohol,  and  chloroform,  less  so  ii 
very  sparingly  so  in  light  petroleum.  Its  aqueous  soil 
is  strongly  alkaline  and  becomes  turbid  at  the  boiling  point. 
The  alkaloid  has  a  strong  odour  of  sperm,  anda  hitter  taste, 
The  hydrochloride  gives  a  yellow  precipitate  (soluble  to  a 
blue  solution  in  ammonia)  with  phosphomolybdic  acid,  a 
brown  precipitate  with  a  potassium  iodide  solution  of  iodine, 
white  precipitates  with  Meyer's  reagent  and  with  phospho- 
tungstic a  en  I,  ami  yellowish-orange  precipitates  with  bromine 
water   and    Dragendorffs   reagent.     It    is   im  rards 

polarised  light.  The /i-/,/(  ee/i/o;-/,/e.C,iU,.IN.,i>,  HCI  +■  2Ha0 
forms  deliquescent  prisms  soluble  in  alcohol  and  melting  at 
10a  — 10?  C.  The  hydriodide  forms  yellow  anhydrous 
crystals  melting  at  17;i— 180°  C,  the  platinochtoridr. 
orange  needles  melting  with  decomposition  about  200  ;  the 
aurochloride,  orange  needles  melting  at  182" — 183;  the 
thiocyanate,  +  aq.,  large  crystals  melting  at  12:: — 124'  ; 
the     metkiodide     crystals     melting    at     237  -    -        the 

tribromide,  ClsHMNjO,  Hi,,  orange  crystals  melting  at 
123 — 124  ;  and  the  picrate,  oxalate,  and  tartrate  well 
formed  crystals. 

The  second  alkaloid  is  a  liquid  which,  when  kept  over 
sulphuric  acid,  deposits  large  prisms  which  are,  however, 
so  deliquescent  that  they  could  not  be  isolated.  Its  solu- 
tions are  dextrorotatory.  The  hydrochloride,  +  2  aq. 
forms  colourless  prism-  soluble  in  alcohol  and  in  water, 
insoluble  in  ether,  and  melts  at  132  — 1 33  ,  orinanhydn 
prisms  melting  above  135  .  Alcoholic  potash  decomposes 
it,  yielding  a  substance  differing  from  the  original  alkaloid. 
The  hydriodide  forms  crystals  melting  at  Is  i  185° j  the 
platinocbloride   (<      il    \  ".   HCl)3Pbt 

needles  or  prisms  melting  with  decomposition  at  I2ie — 
125°  :  the  aurochloride,  yellowish-red  crystals  melting  about 
199 — 20O  :  the  thiocyanate  +■  aq.  yellow  crystal 
at  18:5  —  18-1  ,  and  the  metkiodide  melts  at  231—2 
This  alkaloid  is  probably  identical  with  Hagen's  lupanine. 
Both  alkaloids  are  tertian  monatomic  bases  and  both  toxic, 
though  in  different  degrees. — I..  T.  T. 


Active  Principle  ofCicuta   Virosa  Grains.     J.  Frapp, 
Petersburg.     Arch,  der  Pharm.  231,  -'12. 
Ox   treating   the   -  a    weak   alkaline  solution  and 

distilling  with  wall  liaic  aldehydi 

obtained  ;   but  the  nature  of  the  toxic  principle  could  not  be 
mined. — C.  If-  A.  W  - 
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A  Studs   of.Eserine.     A.  Petit  and  M.  Polonovsky.     Bull 

Soc.  Chim.  1S93.  9,  1008—1015. 
I-i:i:i\k  melts  at  105  —106  ,  not  at  69   as  is  very  generally 
stated.     Its  rotatory  power  is  as  follows: — In   chloroform, 
"a  =    —  82    :    i»    98    per    cent,    alcohol,    aD  =  —  89°;     in 
.  lie,  a„  =  —  120:  ;  in  toluene,  o„  =  —  120  . 
Since  the  salicylate  is  the  only  salt  of  those  heretofore 
known  that   is  not  very  deliquescent,  and  since  eserine  has 
iiderable   therapeutic  value,  the  authors  have  prepared 
the  following  -alts:  — 

'  '*  e.— This  is  prepared  by  mixing  ethereal 

itions   of  .serine  and  of  benzoic  acid,  and  evaporating 

ether,   when   the   new   salt   separates    in   short  white 

prisms;  it   is  not  deliquescent,  and  it  melts  at   115 lit',. 

It  is  very  soluble   in  water  (1:4  at  IS)  and  alcohol  yielding 
i!  solutions. 

Eserine  metacresotole — 

C15HslN3Oj.C6H,(OH)(CH3)COOH. 
Phis  is  made  by  mixing  ethereal  eolations  of  eserine  and  of 
tacretotic  acid,  when  the  nen-  salt  is  precipitated  iu  the 
form  of  small  white  prisms.     It  melts  at  156' — 157°,  and  is 
sparingly  soluble  in  water  (1-7  grms.  in    100  cc.  at   l.j  ); 
solution  i-  neutral.      1  his  salt  does  not  deliquesce. 
Eserine   hydrogen  titrate,  prepared  as   a  precipitate  by 
mixing  ethereal  solutions  of  eserine  and  of  citric  acid,  and 
tartrate,    mode    by    dissolving    eserine    iu 
tartaric  acid   and  crystallising  over  sulphuric  acid,  are  both 
very  deliquesi  ent. 

An  investigation  into  the  chemical  nature  of  eserine  has 
led  to  the  following  conclusions  :—(.!.)  Eserine  is  a  mon- 
.  tertiary  base.  (2.)  Only  one  of  the  three  nitrogen 
atoms  imparts  a  basic  character  to  eserine.  (3.)  One  of  the 
nitrogen  atoms  is  attached  to  a  CH3  group,  (4.)  The 
nitrogen  atom  of  this  substituted  group  does  not  appear  to 
be  the  same  as  that  which  fixes  alkyliodide  in  such  com- 
pounds as  eserine  methiodide.  (5.)  The  grouping  X  —  CO  —  C 
-  probably  present  ((5.)  The  second  oxygen  atom  appears 
to  be  of  a  phenolic  character. 

The  authors  suggest  the  constitutional  formula — 
e,sNl;N2(OH)(CO)(NCH3) 
as  representing  the  above  conclusions. — A.  G.  B. 


The  Volatile  Hydrocarbons  of  Essence  of  Valerian. 
Oliviero.  Bull.  Soc.  Chim.  H,  1894,  150 — 152. 
The  author  has  examined  the  more  volatile  portions  (boiling 
below  l<r  C. )  of  essence  of  valerian.  In  these  he  found  a 
lavo-rotatory  camphene  boiling  at  157°,  melting  above  0°, 
giving  a  rotation  [a]D  =  -  213  and  yielding  a  hydro- 
chloride having  a  rotation  [a]„=  +  10°;  and  also  a  Irevo- 
ttory  terebeuthene yielding  a  kevo-rotatory  hydrochloride 
of  rotation  [o]D  =  —  25°.  A  sm;.ll  quantity  of  a  citrene 
is  also  present.  As  considerable  quantities  of  valeric  acid 
are  obtained  during  the  steam  distillation  of  the  valerian 
roots,  the  author  suggests  that  the  camphene  may  very 
probably  be  derived  from  a  borneol  valerate  present'  in  the 
root— L.  T.  T.  

Essence  of  Ylang-Ylang.    A.  Reyehler.     Bull.  Soc.  Chim. 

11,  1894,  407—412. 
Gai,  (Comptes  rend.  76,  14S2)  states  that  this  sub- 
stance distils  between  160  and  30u°  C,  without  leavino- 
ai,y  r,  -i  In-,  contains  no  aldehydes  and  yields  on  saponifi- 
cation benzoic  acid  and  a  mixture  of  alcohols  insoluble 
in  water  and  boiling  between  1703  and  200°  C,  but  the 
nature  of  which  he  did  not  determine.  Fliiekiger  and 
Convert  in  1881  (Arch.  d.  Pharm.  [3],  18,  24],  state 
that  benzoic  acid  is  only  present  in  this  essence  iu  very 
small  quantities,  and  that  it  is  accompanied  by  a  phenol 
and  an  aldehyde  or  ketone.  The  author  believes  these 
itors  to  have  been  working  on  different  mate- 
rials, as  two  preparations,  oleum  Ananae  odarati&simx 
lade   ■   the  I'hilliplne  Isles,  and  oleum  Canangx,  a  li 

obtaii  ]  from  Java,  the  Indies,  or  Reunion,  go 
under  the  same  name.  He  is  therefore  examining  the 
former  or  true  Ylang-Ylang  again.  He  obtains  two  chief 
fractions  boiling  under  2::      :■•  mm.  pressure   at  100c — 112 


C.and    130°— 145°  C.  respectively.     The   fraction  of  lower 
boiling  po.pt  yields   on  saponification    large  quan ties    , 
benzoic  acid  and  an  alcohol  of  the  formula  C,  ,U    V  , 
sembhng  and  either  identical  or  isomeric   with  geraniol    to 
which  the  author  gives  the  provisional  name  of  fhS 

of  0-886  oH-  "TV  23_3°  ,m"-  PreSSUre- fms  «* 
of  0  886  of  15    and  has  at     5    the  refractive  coefficient 

t   -i.loo.     1  he  rotary  power  is  fal     —  _  -vi   -      n    i 

,  n/n  L  •  m^1'01;  b0,1,u«t  »,0I,lt  ;l-pl,e:lls  to  contain  a 
urpene,  but  is  still  under  investigati6n.  He  has  not  been 
able  to  obtain  any  aldenyde  from  this  essence.— L.  T.  T. 


Bulgarian  Essence  of  Roses.  W.  Markownikoff  and  \ 
Keformatsky.  .Soc.  Ph.  Ch.  de  St.  Petersburg,  1892,  9. 
Without  knowing  of  Eckart's  work  on  this  subject  '( this 
Journal  1892,  265)  the  authors  have  investigated  the  com" 
position  of  Bulgarian  rose  oil.  The  substances  exan  i  d 
were  derived  from  three  different  sources,  and  were  viscous 
-..I ,ds  eonta.mng  paraffin-like  crystal-  and  melting  at  about 
"  C  .     They  were  all  kevorotatory.     The  stearoptene 

was  separated  by  frcezrag  out.  Of  the  residual  eleeoptene 
the  greatest  part  boils  about  222°— 222  -5  C  and  is  »,, 
alcohol  of  the  formula  CMHa. ».  It  takes  up  two  atoms  o 
bromme.  indicating  the  presence  of  one  double  linking  and 
appears  therefore  -  to  belong  to  the  allyl  -cries  °The 
acetate  Ck,H  O.COCH,  is  a  very  mobile  colourless  liquid 
having  an  odour  quite  different  from  that  of  the  alcohol  ■ 
the  alcohol  (which  the  authors  term  rosea/)  has  no  action 
on  ammomaca  silver  nitrate.  It  is  oxidised  by  potassium 
permanganate  to  a  tnhydnc  alcohol  C,0H,,(OH),  which  is 
soluble  in  water,  sparingly  so  in  alcohol  and  in  ether  The 
triacetate  is  a  yellow  liquid  of  aromatic  odour  which  is  not 
viscous  at  -  10  ,  and  is  insoluble  in  water,  soluble  in  ether 
and I  in  alcohol  With  HI  at  I80°-200°  a  hydrocarbon 
C  jt.H^  is  tormeu. 

The  stearoptene  C18H3,  is  a  crystalline  solid,  becomes 
viscous  at  34  and  melts  at  36-5°-36-8°.  It  is  a  hydro- 
carbon of  the  paraffin  series. — L.  T.  T. 


Extract  of  the  Root  of  Aspidium  Filix.     A.  Ehrenbere 

Arch,  der  Pharm.  231,  345. 
This  root  contains  an  acid  (already  described  under  various 
names  ;  and  an  oil  to  which  it  probably  owes  its  vermifugal 
properties.  This  oil  only  appears  in  the  root  in  the  autumn 
It  is  a  yellow  liquid  of  penetrating  odour  and  acid  reaction  ■ 
has  a  specific  gravity  of  OS5-086,  boils  with  partial  decor.,: 
position  between  140°  and  350°  C.,  and  distils  with  steam. 
100  kilos,  of  root  gathered  m  the  autumn  yielded  40  -rms  of 
he  essence.  Robert  finds  that  as  a  medicine  a  small  dose  of 
his  essence  kills  the  principal  species  of  worms.  Subjected 
to  fractional  distillation  it  yielded  propionic,  butyric  and 
eapro.c  acids,  leaving  a  residue  consisting  of  the  hexvlic  and 
octyhc  ethers  of  butyric,  caprylic.  and  pelargonic  acids  The 
essence  also  contains  small  quantities  of  aromatic  alcohols 
and  of  c.neol,  to  which  its  properties  as  a  vermifuge  are 
probably  due.— L.  T.  T.  n 


Pyrazolone  Reactions.     E.  v.  liotheiiburg.     Ber.  27,  ?82. 
See  under  XXIII.,  page  765. 


Conicine  and  Nicotine.     G.  Heut.     Arch,  der  Pharm.  231 
376. 

See  under  XXIII.,  page  767. 


PATENTS. 


Manufacture  of  Geraniol  from  ( 'itronella-oil.     J.  Bertram. 

Leipzig.  Germany.      ling.  Pat.  13,401,  July  10,  1- 
The  investigations  conducted  by  the  patentee  have 
that   citronella-oil  contains  pinene,  camphene,  and  dipen- 
tene,  a-  well   a-   citronell-aldehyde   (citronellom 
The  oil  contains  also  a  consideral  le  amount  of 
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identical  with  geraniol,  the  aromatic  constituent  of  palma 

■  miii in  oil,     accompanied    bj    small 

quantities  of  fatty   acid  esters  o(  geraniol  and  of  sesqucter- 

irsl  claim  i-  embodied  in  the  following  paragraph  :— 

The  citronelldn  above  referred  to  in  removed  by  shaking 

citronella-oil  t  100  kilos.)  w ; 1 1 »  concentrated  sodium  t >i  - 1« !  - 

\u.  i   cooling,  the  oil  is 

separated    by    pressure    or    -uction    from    the   bisulphite 

compound,  and  it  is  boiled  with  potassium  hydrate  (6  kilos  i 

alcohol  ('J."i  kilos.  I,     Vftcr  distilling  off  the 

alcohol,  and  driving  over  the  oil  with  a  current  ol  Bteara, 

rauiol  is  purified,  b}  fractional  distillation  in  vt 
with  steam.     It'  it  he  not  desired  to  recover  the  oitronellon, 

heated  withonl  previous 
treatment  with  potassium  hydrate  (10 — 15  kilo-.i  dissolved 
in  alcohol  (50  -70  kilos.)  for  about  three  hours,  and  tli  • 
residual  oil  treated  as  already  described. 

bsen  has  shown  |  Vnnalcn,  157,  232)  thai  geraniol 
forms  crystalline  compounds  with  the  chlorides  and  nitrates 
of  calcium  aud  magnesium.  The  patentee  claims  also  the 
these  for  the  purification  of  crude  geraniol;  e.g., 
equal  parts  of  powdered  calcium  chloride  and  of  erode 
genaniol  are  mixed  ;  the  oil  is  separated  from  the  r<  suiting 
solid  mass  by  pressure,  suction,  or  centrifugal  action.  The 
-  then  washed  with  ether,  light  petroleum  spirit. 
chloroform,  &c  .  and  the  geraniol,  regenerated  by  trt  atmenl 
with  water,  is  purified  by  distillation  in  attend. — A.  B.  I.. 


Improvements  in  B  Holding  or  Containing  Poisons 

or  Poitonovs  Liquids.      R.  II.  Quine,  l'eiidletou.  Lanca- 
shire.    Eng.  Pat.  14,553,  July  28,  1893. 

-  -  under  I.,  page  713. 


Improvements    in    the    Manufacture    of    Compounds  fur 

Alimentary  and  Medicinal  Purposes.  J.  Y.  Johnson, 
London,  from  C.  F.  Boebringer  and  Soehne,  Waldhoff, 
Germany.     Eng.  Pat.  15,714,  August  IS,  1893. 

\  further  improvement  in  the  process  described  in 
Bng.  Pat.  sis  of  1893  (this  Journal,  1893,  370).  The 
improvement  is  as  follows  : — After  the  albumen  solution 
has  been  heated  on  a  water-bath  for  about  5  hours  with 
SOda-lye,  tartrate  of  iron,  and  tartrate  of  sodium  (lor.  cit.), 
a  current  of  steam  is  gassed  into  the  liquid  until  it  has 
attained  a  temperature  of  96  C.  Subsequently,  without 
-topping  tie  current  of  steam,  smali  quantities  of  tartaric 
acid  or  of  hydrochloric  acid  are  introduced  until  the  solu- 
tion has  a  perfectly  neutral  reaction;  additional  quantities 
of  acid  are  added  after  the  lapse  of  a  few  minutes  until  the 
solution  is  distinctly  acid.  When  the  solution  becomes 
clear  it  is  allowed  to  cool,  filtered,  aud  the  filtrate  heated  at 
92  C.  with  ammonia  (I  part  of  3U  per  cent,  ammonia  for 
every  10  pans  ol  albumin);  the  further  treatment  has 
already  been  described.  The  claim  is  for  the  introduc- 
tion of  acid  into  the  hot  solution  and  the  separation  thereby 
of  unchanged  albumin  and  other  extraneous  matter. 

—A.  R.  I.. 

Manufacture  of  Esters,  Phenol,  and  other  Elhers  by 
Mtans  of  Aromatic  Sulphonic  Acids.  F.  Krafft  and 
A.  Roos,  Heidelberg,  Germany.  Km:.  Pat.  619o, 
March  27,  1894. 

Tuts  specification  relates  to  an  extension  of  Eng.  Tat. 
21,938  of  1892  (this  Journal.  1893,  4fil1  to  the  manufacture 
of  esters  of  acids  and  phenols. 

By  boating  sulphonic  esters  (he.  eil.)  with  carbozylic 
acids  the  esters  of  the  latter  and  free  sulphonic  acids  are 
obtained.  If,  forexample.  a  continuous  stream  of  a  mixture 
of  acetic  acid  and  ethyl  alcohol  be  added  to  jS-naphthoI  sul- 
phonic acid  heated  to  125° — 135°  C,  the  distillate  nil] 
contain,  besides  acetic  acid  aud  alcohol,  ethyl  acetate  and 
water,  the  sulphonic  acid  being  regenerated.  The  reaction 
Jakes  place  in  two  stages,  thus  : — 

»H      C.H5.OH  =  (  10H-SO..OCjH    -  H.o 

II    +  CH  .('<ii  in  4 
C,  Hr.SOj.OH  -  1  II    i  OOC.H3 


For  Ihe  mauufactu I  esters  ha  ng-p 

itmenl  no  ■  >  tx    1  ffecti  d   in  1  uum  -o  tb  11 

added 
mixed  with  the  alcohol-,  whilsl 
introtl  .  h . 

jtion  of 
those   compounds   belonging   principally    to   the   aromatic 
■  lich  sulphuric  ai  id   ■  •  101    t  b      led  be* 
a  sulphonating  agent.     The   numerou 

henols,  naphthoic 
ihols,  hydroxy  a 
into  esters  by  the  pr..  ■.-.-.-    \    1:    1.. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

A    A'eio   Photographic    Printing   Paper.     Artigues.    IJulI. 
i  1  acoui  igement,  1894,  93—94. 

Prepared   by  coating  paper,  first,  with  a  substratum  of 

gelatin,  and  then  with  a  very  thin  film  of  hunp-bbn 
other  suitable  pigment.  1  For  use  it  is  sensitised  by  soaking 
for  a  short  time  in  a  .'1  per  cent,  solution  of  potassium 
bichromate,  and  subsequently  dried.  The  sensitised  paper 
will  remain  in  good  condition  for  several  days,  and  the 
whole  of  the  colouring  matter  may  be  removed  from  its 
surface  bj  -imply  washing  with  warm  water.  Hut  after 
exposure  behind  a  negative  in  the  usual  way,  more  or  less 
of  the  pigment  adheres  to  the  film,  according  to  thl 
of  illumination  received.  After  exposure,  the  print  is 
soaked  in  cold  water,  suspended  vertically  by  its  upper 
edge,  and  developed  by  gently  pouring  over  it  boH 
and  front")  a  thiu  cream  of  fine  white  sawdust  (previously 
boiled  and  washed  with  water)  and  water,  at  a  temperature 
of  'J7  ('.  The  gentle  friction  thus  applied  to  the  print 
suffices  to  remove  the  non-adherent  portion  of  the  co 
matter  from  its  surface.  When  development  is  deemed  to 
be  complete,  the  print  is  washed  two  to  three  times  in 
cold  water,  passed  through  an  alum  bath,  again  washed, 
and  finally  dried.  The  prints  thus  obtained  are  permanent, 
and  are  stated  to  possess  a  depth  and  delicacy  of  half-tone 
unattainable  by  any  other  process. — II.  T.  P. 


PATENT. 

Improvements  in  or  relating  to  Colours  for  and  Colouring 
Photographs  and  other  Articles.  F.  G.  1).  IScacham, 
Bristol.     Eng.  Pat  1  1,024,  July  20,  1SJ:S. 

Colours,  such  as  will  stand  wet  processes,  as  "  enamelling," 
" opalines,"  &c,  after  use  of  mordant,  or  which  wil 
for  ordinary  processes  without  a  mordant,  are  prepared 
from  alizarine  eol  nirs  dissolved  in  water  and  ether,  with 
addition  of  acetic  acid,  fused  potassa,  borax,  a  bichromate, 
'■  kreosote,"  and  tartar.  The  folic  .wing  ingredients  and  pro- 
portions are  recommended  :  1  dram  of  colour;  C  oz.  water. 
I  I  /..  ether.  40  drops  acetic  acid,  i  scruple  fused  potassa, 
"10  drops  boric  acid," 'Jo  dr  rnple  borax. 

and  1|  grains  tartar.  When  the  photograph  is  to  be 
treated  by  wet  processes,  a  mordant  bath  is  u-ed,  containing 
solution  in  6  oz.  water  of  1  dram  potash  and  1  scruple  resin, 
for  stock  solution  ;  of  which  for  use  1  oz.  is  taken  to  8  oz. 
water.  A  second  bath  is  used  containing  •_'  .  parts  potassium 
bichromate  and  3  parts  tartar  to  20  to  30  parts  water. 
Details  are  given  of  the  manipulation  required,  and  in 
respect    to    spotting   or   re-touchiii<_'  is  made  to 

Eng.  Pat.  2390  of  1891  (this  Journal,  1891,793).  Iron 
salts  may  be  u-ed  to  darken  the  colours,  either  applied  by 
a  brush  or  as  a  bath.     Tin   salts  1  I  in  the  same 

manner,  or  added   to   the  colour  employed.     In  colouring 
lantern   slides  and  transparencies,  solution  of  gum  arabie. 
starch,  or  dextrin  may  I  part  required 

to  "be  left  white.  The  film  is  hardened  by  a  bath  of  chrome 
alum.     The  gum  varnish   maj  _raphs, 

back  and  front,  the  gum  or  like  substance  being  m'xed  to 
the  consistence  of  cream  with  equal  parts  water  and  alcohol, 
a  few  drops  of  carbolic  acid  being  added. — E.  S. 


i 
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XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

Improremads  m  or  Connected  with  Blast,,,,,  ami  Blasting 

Cartridges.     J.   Macnab,  London,  and   J.   Dickson,   St. 

Albans.     Eng.  Pat.  9688,  May  15.  1893. 
The  object  of  this  invention  is   to  prevent  biown-out-shots 
and  the  dangerous  tousue  of  flame  which  is  forced  out  and 
often  causes  an  explosion  of  the  fire-damp  and  coal-dust  of 

the  mine.  .,«.».  , 

The  improvements  consist  essentially  111  the  employment 
of  a  metallic  device  composed  cf  two  strong  discs  of  mild 
steel  which  arc  the  full  diameter  of  the  cartridge  case  and 
are  connected  rigidly  together  by  a  strong  metal  rod.  A 
hole  in  one  of  the  discs  serves  for  the  introduction  of  the 
powder  into  the  cartridge,  between  the  discs,  and  the 
subsequent  insertion  of  the  fuse. 

Hermetically  sealed  tubes  containing  solutions  of  ammonia 
or  ammonium  nitrate,  for  the  purpose  of  cooling  the  flame, 
may  be  attached  to  the  connecting-rod  of  the  device  prior 
to  charging  the  cartridge  with  the  explosive.  The  device 
acts  beneficially  bv  offering  longitudinal  resistance  to  the 
force  of  explosion,'  thus  relieving  the  strain  on  the  tamping 
and  preventing  blown-out  shots.— \\  .  M. 


Improvements  in  Explosive  Compounds.  A.  ^  .  NewtOD, 
London.  From  A.  N'obel,  Paris.  Eng.  Pat.,  ll,64o, 
June  13,  1893. 
Tire  inventor  makes  a  smokeless  explosive  by  incorporating 
nitromannitc  with  nitrocellulose,  alone  or  in  combination 
with  other  substances.  When  dry  nitrocellulose  is  used, 
the  nitromannite  is  dissolved  in  acetone  and  then  the  nitro- 
cellulose is  added  and  thorough  incorporation  effected  by 
malaxation  or  kneading,  and  then  the  plastic  mass  can  be 
formed  into  suitable  grains  or  cords  by  known  means. 

When  wet  nitrocellulose  is  employed,  then  the  nitro- 
mannite  is  mixed  with  a  volatile  solvent,  not  miscible  with 
water,  such  as  methyl  nitrate,  methyl,  ethyl,  or  amyl  acetates 
in  such  quantity  as  to  permit  of  easy  incorporation  by  what 
is  known  as  the  water  method  of  I.undhohm  and  Sayers 
tthis  Journal.  764,  1890),  or  the  nitromannite  may  first  be 
mixed  with  dinitrobenzene,  mono-  or  di-  nitronaphthalene, 
\c.  and  when  such  mixture  is  heated  on  a  water  bath  it 
easily  incorporates  nitrocellulose  and  a  celluloidal  explosive 
is  obtained.— W.  M. 


An  Improved  Still  or  Retort,  chiefly  to  be  Used  for  a 
Distillation  Process.  V.  Edwards,  Kichmond  Hill,  Surrey. 
Eng.  Pat.,  13,56",  July  12,  1893. 
The  inventor  claims  the  use  of  a  flat  bottomed  copper 
flask,  tapering  towards  the  top  in  place  of  the  usual  glass 
flask  employed  in  Kjeldahl's  process.— W.  M. 


length  by  the  miner  before  using,  in  order  to  ascertain  if 
by  any  accident  any  particles  of  powder  had  escaped  into 
the  same.''  These  objects  are  attained  by  the  special 
manner  in  which  the  paper  wrapper  is  cut  and  rolled.  The 
drawings  accompanying  the  specification  show  the  manner 
of  carrying  out  this  invention. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

yew  Form  of  Mercury  Air  Pump.     G.  W.  A.  Kahlbaum. 

Per.  27,  1386—1394. 
This    modification    of    the    mercury  "air-pump    is    more 
especially  intended  for  use  in  distillation  experiments  under 
diminished   pressure.     The   mercury  passes   down  the  fall- 
tube  F  into  a  reservoir  V,  from  which  it  is  again  elevated 


Improvements  relating  to  Electric  Fuzes.     F.  W.  T.  Brain, 

Cinderford.     Eng.  Pat.  14,091,  July  21,  1893. 
The  chief  feature  in   this  invention   is  the  substitution  of 
silver    or    platinum    for    copper   phosphide   in    the    firing 
mixture,   which   usually    consisted   of   potassium    chlorate, 
antimony  sulphide,  and  copper  phosphide.— W.  M. 


Improvements  in  Miners-  Squibs.    J.  R.  Lowell  Plymouth, 

Pa.,  U.S.A.  Eng.  Pat.  8097,  April  24,  1894. 
"  This  invention  relates  to  mining  squibs,  and  it  has  for  its 
object  to  provide  an  improved  squib  of  this  character, 
which,  while  very  simple  in  construction,  at  the  same  time 
provides  a  perfectlv  safe  one,  which  can  be  easily  inspected 
«o  as  to  avoid  the  danger  of  premature  explosion,  lo  this 
end  the  main  and  primary  object  of  the  present  invention 
is  to  form  a  mining  squib  having  a  perfect  roll-closure  at 
one  end  to  prevent  the  powder  from  working  into  the  match 
portion,  and  at  the  same  time  to  provide  a  squib  wherein 
the  match  portion  thereof  can  be  easily  untwisted  its  entire 


To  the 

distilling 
up] aratus- 


by  means  of  a  water  pump,  which  cau-es  it  to  ascend 
through  the  pipe  H,  H.  so  that  the  supply  reservoir  K  is 
kept  refilled  as  required.  To  avoid  introduction  of  water 
vapour,  it  is  desirable  to  place  phosphoric  anhydride  in  a 
receptacle  between  the  water-pun.,,  and  the  mercury.  By 
means  of  the  pressure-gauge  M,  the  P«Ss™f  in  the 
distillation  apparatus  is  readily  measured.— <_.  1».  A.  \\  . 
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Condeni  l  .1    Walter. 

Chem   1894,  49,  1 1 


.1.  l'nikt. 


I  \-i  i  id  of  a  Liebig'a  oondonser,  an  arrangement  it  in  many 
cases  more  coovenieot  when  the  cooling  water  in  contaim  d 
in  n  coil,  8co.  placed  in  the  interior  ol  the  babe  ot  chamber 
Into  which  the  vapour  is  led.  For  many  purposes  it  is  aol 
necessary  thai  the  vapour  should  be  condensed  in  contact 
with  glass,  : l i -•  I  ni  suah  oases  a  metal  condensing  arrange- 
ment   i-   convenient.      Fig,    l    indicates   the   Bection   of  o 


Fig.  2. 


Kg.  1. 


stellate  form,  where  the  cooling  water  enters  and  leaves  at 
the  top  by  the  connections  r,  f;  the  cooling  surfaces  being 
mostlv  lateral  tubes  uniting  tlie  ends  of  the  rays,  and  also 
the  central  tube  f.  l'ig.  -  represents  a  worm  form,  which 
for  a  small  condensing  arrangement  may  be  constructed  by 
coiling  np  about  120  cm.  of  metal  tubing;  copper  answers 
well,  especially  if  tinned  or  coated  with  nickel,  the  outer 
diameter  of  the  pipe  being  about  3,  and  the  inner  diameter 
about  2  mm.  The  cooling  water  enters  at  A  and  leaves  at 
B,  or  oice  versa,  the  condensed  liquid  dropping  out  through 
m.  Arrangements  of  this  description  may  be  conveniently 
adapted  to  extraction  apparatus,  such  as  Soxhlet's,  and  the 
various  modifications  thereof  subsequently  introduced  by 
others,  or  they  may  be  used  as  dcphlegmators,  or  as  con- 
densers for  fractional  distillation  by  passing  water,  Sec.  at 
a  given  temperature  through  the  coils.  For  special  pur- 
poses, where  the  cost  is  not  prohibitive,  silver  or  platinum 
tubing  may  be  employed,  or  copper  plated  with  gold,  &c. 

— C.  K.  A.  \V. 


iVetr  Apparatus  for  Fractional  Distillation.     E.  Varenne. 
Bull.  Soc.  Chim.  11,  1894,  289—292. 

Thk  condensing  column  is  formed  of  elements  entirely 
separated  from  one  another,  but  communicating  by  means 
of  two  tubes  connecting  each  consecutive  pair;  one 
traversed  by  the  vapour,  the  other  bringing  back  the  liquid 
condensed  (Fig.  1).  A  number  of  comparative  trials  of  the 
efficiency  of  this  arrangement  (six  bulbs)  as  compared 
with  that  of  the  apparatus  of  Savalle,  Le  Bel-Henninger 
(15  plates),  and  of  Claudon-Morin  respectively,  gave  the 
values, 

Apparatus  of  Savalle l'> 

Le  Bel-Heiminger l'fifi 

Claudon-Morin rss 

K.  Varenne l-083 

Theoretical  coefficient 1'025 

thus  indicating  a  high  degree  of  superiority  of  Varenne's 
arrangement. 
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Fig.  2. 


The  larger  sized  arrangement  is  thus  more  effective  than 
the  smaller  one  :  Fig.  9  represents  this  industrial  form  of 
the  apparatus. — C.  B.  A.  \V. 
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The  Ebuliioscope  and  Us  Use  for  estimating  Alcohol  in 
Beers.  H.Tornoe.  Bull.  Soc.  Cbim.  U,  1894,  115—120. 
The  author  employs  a  Blight  modification  of  the  ebuliioscope 
lal  and  Maligand,  in  which  the  movable  scale  is  replaced 
ions  on  the  thermometer  stem  itself.  The  author 
has  proved  that  the  amount  by  which  the  boiling  point  of 
water  is  lowered  by  the  presence  of  a  given  quantity  of 
alcohol  is  independent  of  atmospheric  pressure,  but  varies 
sensibly  according  to  the  form  and  size  of  the  apparatus. 
Employing  ebuUioseopcs  of  like  shape  and  size  these  varia- 
tions may  be  reduced  to  neligable  quantities.  The  tables 
prepared  for  use  with  the  ebuliioscope  being  based  upon  the 
results  of  experiments  with  mixtures  of  alcohol  and  pure 
water,  it  was  found  that  when  this  apparatus  was  used  with 
beers,  the  percentage  of  alcohol  found  was  always  slightly 
higher  than  that  found  by  the  distillation  method.  This 
difference  was  clearly  due  to  the  extract  present  in  beer,  but 
Raoult's  work,  showing  that  the  lowering  influence  on  the 
boiling-point  of  non-volatile  substances  in  solution  is  in- 
versely as  the  molecular  weights  of  such  substances,  seemed 
to  point  to  any  such  direct  action  of  the  extract  (with  its  high 
average  molecular  weight  1  being  far  too  slight  to  account 
for  the  differences  observed.  The  difference  was  always 
found  to  be  least  when  the  proportion  of  alcohol  was  largest, 
and  greatest  when  the  extract  matter  was  large.  The  author 
points  out  that  in  the  ordinary  distillation  method  the 
distillate  is  made  up  to  the  original  weight  of  the  beer,  and 
and  the  gravity  then  taken.  Thus,  the  percentage  of  alcohol 
found  is  not  the  percentage  on  the  water  in  the  beer,  but  on 
the  water  plus  the  solid  extract,  whilst  the  ebuliioscope 
result  is  the  percentage  on  the  water  in  the  beer,  and  should 
be  corrected  for  the  solid  extract.  Based  on  these  con- 
siderations, and  on  the  fact  that  the  solution  of  a  given 
quantitv  of  solid  extract  in  water  or  in  a  mixture  of  water 
and  alcohol,  causes  the  same  increase  in  specific  gravity  in 
each  case,  the  author  has  devised  a  means  by  which  both  a 
correct  estimation  of  alcohol  and  also  an  estimation  of  the 
solid  extract,  may  be  easily  and  rapidly  made  by  help  of 
the  ebuliioscope.  If  Sb  represents  the  specific  gravity  of 
the  beer,  Sp  that  of  the  mixture  of  water  and  spirit  in  the 
beer  (which  serves  as  a  solvent  for  the  extract)  and  S  the 
specific  gravity  of  a  hypothetical  solution  of  the  solid 
extract  in  a  weight  of  water  equal  to  the  combined  weight 
of  the  water  and  alcohol  in  the  beer,  we  get  the  formula 
Sb  -  Sp  =  S  -  1  or  S  =  1  +  Sb  -  Sp. 

The  ebuliioscope  reading  gives  the  percentage  of  alcohol 
to  water,  and  from  this  number,  by  reference  to  a  specific 
gravity  table  of  aqueous  alcohol,  Sp  can  readily  be  obtained. 
Sb  is  readily  determined  and  S  is  therefore  obtainable.  An 
approximate  gravity  table  of  aqueous  solutions  of  solid 
extract  may  be  easily  constructed,  and  by  its  help  S  will 
■.live  the  soiid  extract.  This  number  may  then  be  used  to 
correct  the  alcohol  estimation.  By  this  means  both  the 
alcohol  and  the  solid  extract  in  a  beer  may  be  estimated  in 
about  20  minutes. — L.  T.  T. 


furnace  to  the  heat  to  he  measured.  The  test-piece  is 
considered  to  be  melted  when  it  is  so  much  softened  that 
the  poiut  bends  over  and  touches  the  surface  of  the  plate, 
which,  with  a  little  practice,  can  be  readily  determined. 

The  standard  mixture,  or  Xo.  1  at  the  lower  end  of  the 
scale,  has  the  following  composition  . — Silica,  65 ;  alumina, 
8'3:  ferric,  oxide,  6*7  ;  lime,  10'6;  potash,  76  per  cent. 

Its  melting-point  is  1,150  C  ,  while  that  of  Xo.  20,  the 
least  fusible  number  of  the  series,  is  1,700J  (near  that  of 
platinum),  giving  a  range  of  5503,  which,  divided  over  the 
intermediate  ones,  gives  a  difference  of  28!)'  between 
consecutive  numbers,  so  that  collectively  they  represent 
the  higher  portion  or  gold-platinum  series  of  the  Prinsep 
pyrometer.  Until  lateiy,  the  extension  of  the  scale  down- 
wards had  not  been  satisfactorily  effected  ;  the  most  ready 
method  of  lowering  the  fusibility  of  the  s*andard  mixture, 
namely,  the  partial  replacement  of  lime  by  oxide  of  leal 
being  objectionable,  on  account  of  its  volatility  as  well  as 
its  liability  to  reduction  when  exposed  to  furnace  gases. 
E.  Cramer  has,  however,  found  that  w  hen  half  an  equivalent 
of  silica,  corresponding  to  8  per  cent,  in  the  above  mixture, 
is  replaced  by  the  boric  acid,  the  melting-point  is  reduced 
by  190°  to  960°  C,  or  that  of  silver,  so  that  the  silver-gold 
series  of  alloys  can  be  equally  replaced. 

The  new  material  is  a  glass  made  of  the  following  mix- 
ture : — Crystallised  borax  193  parts,  marble  50  parts,  china 
clay  52  parts,  sand  96  parts,  melting  at  960°.  When  mixed 
with  No.  1  in  such  proportions  as  to  vary  the  contents  of 
boracic  acid  by  one-twentieth  of  an  equivalent,  a  scale  of 
numbers  differing  in  melting-points  from  each  other  by  1 9 
is  formed,  which,  to  maintain  the  uniformity  with  the 
original  series,  are  numbered  from  01  to  010,  the  latter 
being  the  most  fusible.  The  author  of  the  note  points  out 
that  these  tests  are  likely  to  be  of  value  in  studying  the 
distribution  and  utilisation  of  heat  in  boiler  flues,  as  they 
can  be  more  easily  used  than  calorimeters  or  pyrometers. 
The  test-pieces  are  made  by  the  Royal  Porcelaiu  Works, 
Berlin,  in  two  sizes,  about  2\  and  4  inches  high. 


The  Determination  of  High  Temperature  by  Fusion  Tests. 

C.  Schneider.      I'h'land's  tech.  Kundseh.  1894,54;  Proe. 

Inst.  Civil  Eng.  isy4,  116  [ii.],  103—104. 
The  use  of  verifiable  test  pieces  for  the  determination  of 
high  temperatures,  introduced  by  the  late  Prof.  II.  Seger, 
has  been  found  to  be  of  great  value  in  ceramic  manufac- 
tures, where  the  heat  to  be  measured  is  higher  than  the 
melting-points  of  "the  metals  in  ordinary  use.  The  sub- 
stances used  for  this  purpose  are  analogous  in  composition 
to  porcelain  glazes  containing  silica,  alumina,  ferric  oxide, 
lime,  and  potash,  in  varying  proportions,  the  mixtures 
becoming  more  refractory  as  the  silica  is  increased.  The 
different  ingredients  being  thoroughly  incorporated  into  a 
paste,  which  is  moulded  into  taper-pointed  pieces,  either 
cones  or  three-faced  pyramids,  having  a  number  corre- 
sponding to  the  composition  impressed  upon  one  side. 
When  required  for  use,  a  series  of  the  air-dried  cones  (ten 
or  a  dozen  of  different  numbers,  in  the  case  of  a  preliminary 
experiment)  are  placed  upon  a  plate  of  burnt  fireclay,  being 
made  to  adhere  by  slightly  moistening  their  bases  and 
rubbing   upon  the   plate,   which   is   then   exposed   in  the 


INORGANIC   CHEMISTRY.—  QUALITAT1  VE. 

Hydrogen  Dioxide  in  Atmospheric   Air  and  in   Aqueous 
Deposits  therefrom.   J    v.  X.  llosva.    Ber.  1894,  27,  920. 

See  under  XVIII.  J}.,  page  753. 


INORGANIC   CHEMISTRY.— 
QUANTITA  TI  VE. 

Corrections  to  be  applied  in  Titrating  Liquids  containing 
Suspended  Matter.  E.  Lenohle.  Bull.  Soe.  Cheni., 
H—-12,  1*94,  336—345. 

When  a  liquid  containing  matter  in  suspension  is  filtered 
and  titrated,  the  result  is  too  high  in  reference  to  the  actual 
tluid  present,  unless  the  bulk  of  the  suspended  matter  is 
taken  into  account.  If  V  be  the  volume  of  liquid  +  solid 
matter,  and  P  that  of  the  suspended  solids,  the  result  of  the 
analysis  is  calculated  on  V  —  P  instead  of  on  V.  By  filter- 
ing off  a  known  quantity  and  titrating,  and  adding  this 
volume  of  water  to  the  residue  and  repeating  the  operation 
two  figures  are  obtained,  respectively  A  and  B,  from  which 
the  true  value  may  be  deduced.  Thus  the  percentage 
richness  of  a  sugar-beet  juice,  reckoned  en  clear  liquid  + 
pulp,  is — ■ 

A-I, 
V  (A -11 ) 

when  V  is  the  volume  of  liquid  +  pulp  operated  on,  and  I,  that 
of  the  liquid  filtered  off  for  the  titration.  When  a  vacuum 
pump  is  not  at  hand,  and  a  filter  has  con  to  be  used 

of  considerable  volume,  the  method  may  be  modified  by 
making  three  determinations;  first,  a  given  quantitv  of 
fluid  is  filtered  off  and  titrated,  giving  the  \  alue  A  as  before  ; 
the  filter  paper  and  adherent  pulp  are  then  put  back,  and  as 
much  water  added  as  will  bring  the  whole  to  the  original 
volume,  so  that  the  solid  matter  present  is  now  greater  than 
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PRICES  OP  COMMODITIES  IN  ENGLAND. 


Number 

of 
Article 


1 
2 
3 

4 
5 
6 

7 
S 
9 

10 

11 

12 

13 

11 

15 

16a 

16b 

17 

18a 

18b 

19a 

19b 

20 

21 

22 

23 

21 

25 

26 

27 

28 

29a 

29b 

30a 

30b 

31 

32a 

32b 

33 

34 

S6a 

35b 

36 

37a 

37b 

38 

39 

40a 

40b 

41 

42 

43 

44 

45a 

45b 


Silver 


d. p. ounce 

sh.  p.qtr. 

sh.p.saek 

sh.  p.qtr. 


..sh.  p.  ton 
..sh.  p.  cwt. 
...d.  p.  81hs. 


AVERAGE    PRICES 


1867-77     1878-87     1884-93 


58} 


Wheat,  English  gazette 

„       American     

Flour,  town  made  white 
Barley,  English  gazette 

Oats,  „  

Maize,  American  mixed 

Potatoes,  good  English    

Rice,  Rangoon  cargoes    

Beef,  prime  by  the  carcase 

,,    middling...  „ 

Mutton,  prime  ,, 

„        middling  ,,  >, 

Pork,  avg.  (large  &  small)    ,,  „ 

Bacon,  Waterford sh.  p.  cwt. 

Butter,  Friesland,  finest ,, 

Sugar,  West  Indian  refining , 

„      beet,  German,  88  p. c.  f.o.b.        „ 

,,      Java,  floating  cargoes , 

Coflee,  Ceylon  plantation,  low  middl.    ,, 

„      Rio,  good  channel    „ 

Tea,  Congou  common d.  per  lb. 

„    average  import  price ,, 

Iron,  Scotch  pig    sh.  p.  ton 

,,    barscommon   £  p.  ton 

Copper,  Chili  bars ,, 

Tin,  Straits ,, 

Lead,  English  pig , 

Coals, WallsendHettoninLondon  sh.  p.  ton 

„      average  export  price ,, 

Cotton,  middling  Uplands d.  p.  lb. 

„      fair  Dhollerah „ 

Flax,  St.  Petersburg  12  head  best  £  p.  ton 
„    Russian,  average  import    ...         ,, 

Hemp,  Manilla  fair  roping , 

„        St.  Petersburg  clean  ,, 

Jute,  good  medium , 

Wool, merinoP. Phillip, avg. fleece  d.  p.  lb. 
,,        „    Adelaide,  avg.  grease  ,, 

„      English,  Lincoln  hall  hogs         ,, 

Silk,  Tsatlee  sh.  p.  lb. 

Hides,  River  Plate,  dry    d.  p.  lb. 

„  ,,  salted ,, 

Leather,  crop  hides,  30 — 45  lbs.  ,, 

Tallow,  St.  Petersburg,  Y.C sh.  p.  cwt. 

,,        town „ 

Oil,  palm £  p.  ton 

„    olive £  p.  tun 

„    linseed £p.  ton 

Seeds,  linseed    sh.  p.  qtr. 

Petroleum d.  p.  gallon 

Soda,  crystals    sh.  p.  ton 

Nitrate  of  soda sh.  p.  cwt. 

Indigo,  Bengal,  good  consuming. ..sh.  p.  lb. 

Timber,  hewn,  average  import    ...sh.  p.  load 

,,        sawn  or  split,  avg.  import        „ 

45  Commodities      

Average  Index  No.  for  1893 
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54$ 
56 
46 
39 
26 
32$ 
117 

10 

69 

50 

63 

55 

52 

74 
125 

23 

24 

23$ 

87 

64 

Hi 

17} 
69 

8} 
75 
105 
20$ 
22 
12$ 

9 

6} 
46 
48 
43 
35 

19 

21} 
9? 

19} 

23 
9 
7 

16 

45 

45 

39 

50 

30 

60 

12$} 

92 

14 

n 

60 
54 


44} 


40 
43£ 
34$ 
31$ 
21 
25 
102 
8 
55$ 
46 
64i 
53 
49 
71 
116 
17 
18 
21$ 
78" 
52 

61 
12} 
46 

5$ 
55 
89 
14 
16} 

9 

6 

33 
34 
35$ 
26$ 
15 
18$ 
8| 
11} 
15 


15 

41 

35$ 

32$ 

40 

23 

46 

Si 
62 
12$ 

6 
47 
47 


35| 


32 
35 
29 
27$ 
19 
22$ 
77 
7 
49 
40 
57 
46 
44 
65$ 
106 
13} 
13} 
16} 
86 
66 
5} 
11 
43$ 
5} 
51 
95 
12} 
"4 
9J 
51 
3} 
30$ 
30 
35 
27 
13} 
15$ 
7 

104 

13$ 

5$ 
14 
39 
28$ 
26$ 
38 
20$ 

5} 
57 


Index 
Numbers 


(1867-7; 
=100.) 


58-6* 


42$ 

44$ 


26/4 
27/6 
26 
25/7 
16/9 
20 
65 
6/2 
48 
39 
53 
42 
50 
68 
106 
14} 
15 
17} 
103 
81 
51 
9-81 
42/4 
5 
44 
85 
91 
19$ 
9-98 
4f 
3i9e 
34 
31$ 
26 
24 
13 
12} 
6 

10} 
12$ 
5$ 
ii 
13 
48 
30$ 
28$ 
36 
20$ 
42 
4 
58 
9} 
5$ 
38 
43 


48 
50 
54 
66 
72 
61 
56 
62 
81 
78 
84 
76 
96 
92 
85 

[-62 

61 

123 

1 53 

61 
61 
59 
81 
48 
89 
80 
51 
53 

|  67 

1 64 

68 

1 60 

52 
54 

J65 

81 

j-87 

72 
72 

J69 

32 
62 
66 
76 

In 


...  Total     3061 


68 


•  Silver  compared  with  60-84d.per  ounce,  being  the  parity  between  gold  and  silver  at  1 :  15J, 
and  not  included  in  the  general  average.        T  Petroleum  average  from  1873—77  only. 
Bh.  =  Shillings.  a.  =  Pence.  qtr.=  Quarter. 
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EXPLANATORY    NOTES. 


The  Diagram  gives  the  course  of  prices  in  England  according  to  my  India 
Numbers  of  45  commodities  (before  1846  only  31  principal  commodities)  It 
formed  part  of  my  paper  on  "  Prices  of  Commodities  and  the  Precious  Metals, 
a,nd  was  first  published— with  movements  up  to  1886— in  the  Journal  of  the  Royal 
Statistical  Society.  The  commodities  comprise  the  following,  some  of  the  more 
important  articles  being  represented  by  two  descriptions  :  Wheat,  flour,  barley, 
oats,  maize,  potatoes  and  rice,  beef,  mutton,  pork,  bacon  and  butter,  sugar,  coflee 
and  tea,  iron,  copper,  tin,  lead  and  coals,  cotton,  flax,  hemp,  jute,  wool  and  silk, 
hides,  leather,  tallow,  palm-oil,  olivo-oil,  linseed-oil,  petroleum,  soda,  nitrate, 
indigo  and  timber. 

The  hidex  Numbers  have  been  constructed  in  the  following  manner:  ine 
average  prices  of  the  11  years  1867-77— which  in  the  aggregate  are  equivalent  to 
the  average  of  the  25  years  1853-77— were  called  100  in  the  case  of  each  com- 


modity and  the  percentage  variation  was  calculated  for  each  year;  for  instAnc 

JidLed  as  of  equal  value.     By  the  test  »f  q-^/ties-acconi.ng  to  ihe  xmpor^ 
of  each  article-the  result  was  found  to  be  perfectly  reliable. 

AUGUSTUS    SAUERBECK,    P.S  - 

3,  Mooblatk  Street  BoiLDOraB,  1 


IE     PRICES     OF     GENERAL     COMMODITIES     IN     ENGIiAfcD. 

(AVERAGE    OF    1867-1877    BEING    100.) 

£    Compiled    by    Augustus    Sauerbeck,    F.S.S.    x~c>o 

ftgj  s       8»  1856  1859  1860  .',v,'/   1862  1863  fSfrt  1865  1866  1867  1868  186$  1830  1811  1872  1873  1874  1875  1876  1877  1878  1879  i88i\l88l  188?  188$  188*  1885  1886  1887  1888  1889  1890  1891  1892  1893  1891  189S  H-J(>  1897  1898  1899 


lculated  for  each  year ;  for  instance 
jtr  eijal  to  100.  average  price  in 
->re  the  average  point)  and  average 
*nt.  below  the  average  point).  The 
a.r  were  added  together  and  divided 
he  figure  thus  obtained  formed  the 
instance  1803,  total  numbers  of  45 
9  per  cent,  below  the  average  point, 
tetif-al  mean,  all  articles  being  con- 
ntities — according  f>  the  importance 
effect !y  reliable. 
SAUERBECK,  F.s.S., 
>moate  Street  Buildings,  London. 


Average  Prices  of  all  Commodities  in  each  year, 
Average  of  1867-77  being  100. 
-'    Average  Prices  of  10  years  ending  with  the  year  named,  viz. : 

Dotted  line  in  1852  =   82,  being  Average  of  the  10  years  1843-1852. 

„       1873  =  102,      „  „  „       .     „         1864-1873. 

„       1893=   71,      „  „  „  „        1884-1893. 

This  dotted  line  gives  the  best  picture  of  the  gradual  movement  of  the  average 

prices  of  whole  periods  as  the  fluctuations  from  year  to  year  are  obliterated. 


ENTERED  AT  STATIONERS*  HALL. 


Julj  SI,  1804, 


THE  JOURNAL   OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


nl  firgl  bj  tlit-  lull,  of  the  Biter,     After  admixture,  a  portio  i 
of  liquid  is  filtered  ofl  d,  giving  the  valuo  B, 

the  filter  now  used  being  the  duplicate  of  the  former ■ 

ultancouslj    from  the  same  sheet).     This  bo d 

filter  nnd  pulp,  &c,  is  put   buck  as  before,  water  added  to 

the   original    volum  i,  and,   after   mixing,   a  t li ir. :   portion 

filtered  ofl  anj  convenient  filter  paper  I  and  ti 

ng  the  result  C.     If  L  be  the  volume  taken  for  titratioi 

tal  volume  of  fluid  ami  pulp,  8tc. 

tted   an,   the  required  percentage,  r,  is  given  by  the 

cquatio 

Al     I:    \    h_B)  -  -' A) 
\      i„  \    .   I  ;  -  2A( 

Another  variation  is  obtainable  by  direct lj  measuring 
the  bulk  of  the  filter  papi  r  by  noting  the  water  its  duplicate 
displaces  on  introduction  into  a  burette;  preferably  with  a 
suction  pump  arrangement  to  eliminate  air  bubbles. 

— C,  R.  A.  W. 


Volumetric    Method  of  Estimating  Phosphoric   Acid. 
A.  !•'.  Holleman.    Zeits.  anal.  Chem.  33,  185—186. 

In  a  paper  published  by  the  author  in  the  "  Recueil  des 
travaux  ohimiqui  b  di  -  Paj  -  Bas,"  vol.  12,  l .  he  describes  a 
volumetric  metho  1  for  the  determination  of  phosphoric  acid 
depending  upon  the  precipitation  of  the  phosphoric  acid 
a  solution  of  a  phosphate,  M  Ill'ti..  as  silvcrphos- 
phate,  Ag  PI  b.  b\  a  standard  solution  <>f  silver  nitrate, 
when  sodium  acetate  is  present  to  fix  the  nitric  arid 
liberated  bj  the  reaction.  The  excess  of  silver  nitrate  is 
then  titrated  bj  Volhard's  method  with  a  solution  of 
potassium  thiocyanate.  The  method  lias  been  recently  tested 
by  van  Ryn  in  the  author's  laboratory  with  solutions  eon- 
taioiog  known  quantities  of  calcium  phosphate,  Ca  (PO 

solved  in  nitric  acid,  equivalent  to  front  94-9  t:>  190'U 
mgrm.  of  PsOs  in  50  cc.  of  the  solution.  A  table  is  given 
showing  that  the  results  obtained  are  good,  except  when  a 
considerable  excess  of  the  silver  solution  has  been  added 
ml  to  17 "3  and  II  G  CC.  respectively  of  one-tenth 
normal  thiocyanate  solution),  the  results  beiug  then  too 
high.— H.S.  P. 


I    Wic   Method  of  Performing  SMosing's    Process  for 
Estimating   Nitric    Arid.    ']..    L.    de  Koninck.     Ziats. 

anal.  Chem.  33,  -"»'— 205. 

KB    I     shows    the    apparatus     which     is     designed    to 
simplify   the  process,    and    especially   to    prevent    a    back 

Fiff.  1. 


rush  up  the  deliver]  tube  into  the  flat  I       I  l.   .'. 
Bask  is  a  fractional  distillation  flask   of  from 

capacity.     The  side  tul I  this  flat!     i  bent  upwur< 

i  pi.-. t 

opi  n.  d  and   dosed    by  a  clip.     I 
tube   is  of  Biuall   i  i  through 

.....Hi-  hour  stopper  fitting  iol 

ring  of  cork  is  slipped  over  this  di  I  which 

a   wire   is   fastened  to  hold   the     m  dl   funm  I    firm.     The 
deliver}  tube  is  so  long  thai  the  diffi 
its  upper  and  lower  bends  is  from  75  to  80  om,     li 
end  is  constructed  as   shown   in  Pig.  2;  a  | >e  of  tubing 


open  at  both  ends,  G — 7  cm.  in  length  and  7—  9  mm.  internal 
diameter  is  fused  upon  the  end  of  the  delivery  tul 
cork  of  about  10  mm.  thickness,  and  with  four  radiating 
grooves  cut  in  it,  is  slipped  over  the  upper  part  of  the 
vertical  tube.  The  delivery  tube  passes  into  and  rests  upon 
the  bottom  of  a  small  crystallising  dish,  which  contains 
enough  mercury  to  cover  the  opening  of  the  delivery  tube 
where  it  is  fused  into  the  vertical  tube,  but  not  enough  to 
reach  to  the  cork.  The  dish  is  stood  in  a  large  vessel  filled 
with  water.  The  tube  in  which  the  nitric  oxide  i-  collected 
and  measured  is  placed  over  the  vertical  tnbe,  and  rests 
upon  the  cork,  and  so  does  not  dip  into  the  mercury.  A 
free  communication  between  the  water  inside  and  outside 
of  the  tube  is  allowed  along  the  grooves  cut  in  the  cork. 
Y\  hca  the  gas  is  generated  in  the  flask  it  easily  breaks 
through  the  thin  layer  of  mercury  which  covers  the  mouth 
of  the  delivery  tube  and  rises  up  the  vertical  tube  into  the 
collecting  tube.  If,  on  the  contrary,  a  back  pressure  is 
formed  into  the  flask,  only  the  mercury  rises  up  the  tube, 
but  owing  to  its  length  it  never  enters  the  flask.  This  can 
tlso  be  provided  for  by  a  long  delivery  tube  dipping  into 
mercury,  but  in  that  case  when  the  gas  i-  evolved  rapidly 
there  is  a  risk  of  bubbles  escaping  at  the  side  of  the  collect- 
ing tube. 

Fig.  3  shows  a  convenient  form  of  trough  for  cooling  the 
gases  to  the  temperature  of  the  roo.n.  and  reading  off  their 
volumes  in  the  collecting  tubes.  A  is  a  right-angled  square 
trough  made  of  zinc,  lacquered  on  the  inside  to  prevent  the 
action  of  any  mercury  accidentally  introduced.  1:  is  i 
lengthening  of  the  trough  at  one  corner  to  allow  of  the 
tubes  being  easily  laid  down  and  tided.  C  is  a  cylindrical 
deepening  in  the  bottom  of  the  trough,  into  which  the 
tubes  are  placed  to  cool  and  to  permit  of  the  lms  coi 
in  them  being  read  off  at  the  atmospheric  pressure.  I)  is 
a  small  glass  window  for  reading  the  volume  of  ga-  through. 
F.  is  an  overflow  pipe  to  allow  of  a  constant  stream  ol 
water  being  sent  through  the  trough. 

lu    carrying    out    an     analysis    the    author    I 
Grandeau's    modification    (Grandeau,    Analyse    chimiquc 
applique   a   I'agriculture)    of    comparing    the    volumes   of 
nitric    oxide    yielded    under    the    pame    conditions    by    the 
sample  under  examination  and  by  a  known  quantity  of  a  pure 
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nitrate.  He  conducts  the  operation  in  the  above  described 
apparatus  as  follows: — 40  cc.  of  concentrated  solution  of 
ferrous  chloride  (containing  200  grrns.  of  iron  per  litre)  are 
poured  into  the  flask,  followed  by  40  cc.  of  hydrochloric 
acid  (sp.  gr.  11),  and  the  side  tube  is  also  filled  with 
hydrochloric  acid  up  to  the  funnel.     The  delivery  tube  is 


Fig.  3. 


then  attached  and  the  contents  of  the  flask  boiled  until  all 
the  air  is  expelled  from  it.  A  collecting  tube  of  100  cc. 
capacity  is  then  placed  over  the  delivery  tube,  and  10  cc. 
of  a  solution  of  pure  potassium  nitrate  (containing  exactly 
40  grnis.  of  this  salt  per  litre ;  10  ce.  of  this  yields  from 
95 — 100  cc.  of  nitric  oxide)  are  poured  into  the  funnel.  The 
flame  is  then  withdrawn  to  establish  a  slight  vacuum  in  the 
flask,  and  the  solution  is  then  allowed  to  flow  into  the  flask 
until  the  funnel  is  nearly  empty.  The  funnel  is  then  rinsed 
twice  with  10  cc.  of  hydrochloric  acid  (sp.  gr.  1-1)  which 
is  each  time  allowed  carefully  to  flow  into  the  flask.  The 
flask  is  then  again  boiled  and  the  nitric  oxide  evolved 
collected.  The  boiling  is  continued  until  bubbles  of  gas 
cease  to  enter  into  the  collecting  tube.  The  collecting  tube 
is  then  put  on  one  side  and  another  put  in  its  placj. 
The  sample  to  be  analysed  is  then  treated  in  the  same  way. 
As  much  of  it  is  taken  as  will  yield  about  the  same  volume 
of  gas  as  the  pure  nitrate  ;  and  after  this  a  second  control 
analysis  with  the  solution  of  pure  nitrate  is  made.  All  the 
tubes  are  then  placed  in  the  cooling  trough  and  the  volumes 
of  gas  they  contain  read. 

As  many  as  eight  or  nine  experiments  may  be  made 
with  the  quantity  of  ferrous  chloride  here  given,  and  still 
more  if  it  be  regenerated  in  the  flask  by  adding  some  con- 
centrated stannous  chloride  through  the  funnel.  Care  must 
in  this  ease  be  taken,  (1)  that  an  excess  of  stannous  chloride 
is  not  added,  as  this  may  lead  to  the  formation  of  ammonia  ; 
and  (2)  that  the  funnel  and  tube  are  afterwards  well  rinsed 
with  hydrochloric  acid  so  as  to  remove  every  trace  of 
stannous  chloride  from  them.  The  number  of  tests  that 
can  thus  be  made  is  only  limited  by  the  tendency  of  the 
salts  to  crystallise  out. — K.  S.  P. 


The  Estimation  of  Nitrates  in/  Means  of  the  Nitrometer. 
E.  Henry.     Bull.  Soc.  Chim.  1894,  11— 12,  24—27. 

The  method  of  estimating  nitrates  by  the  action  of  sulphuric 
acid  and  mercury,  making  use  of  the  nitrometer,  of  the 
form  Fig.  1  for  liquids  or  Fig.  2  for  solids,  for  the  purpose  of 
measuring  the  nitric  oxide  evolved,  may  give  inaccurate 
results  unless  certain  precautions  are  observed.  Nitric 
oxide  being  slightly  soluble  in  sulphuric  acid,  the  least 
possible  quantity  of  acid  must  be  used  for  washing  out 
the  funnel.  When  restoring  equilibrium  at  the  conclusion 
of  the  reaction  the  level  of  the  mercury  in  the  tube  b 
should  be  arranged  at  a  little  less  than  one-seventh  below 
the  level  of  the  sulphuric  acid  in  tube  a  so  that  there  is 
a  slight  depression  in  the  latter  branch.  Equilibrium  Is 
then  restored  by  pouring  small  quantities  of  acid  into  the 
funnel  and  admitting  them  into  the  tube.  This  operation 
is  also  continued  until  the  nitrometer  has  cooled  down  to 
the  surrounding  temperature. 


A  comparative  experiment  with  a  pure  nitrate  is  recom- 
mended in  order  to  estimate  the  effect  of  the  solubility  of 
nitric  oxide  in  sulphuric  acid  of  the   formation   of  small 


Fig.  1. 


Fig.  2. 


quantities  of  nitrous  oxide,  and  of  the  sulphuric  acid  being 
more  viscous  than  the  water  with  which  the  tube  was 
graduated. 

For    solids    the  form  Fig.  3    is    recommended  as   more 
suitable  than  form  Fig.  2,  the  body  to  be  analysed  being  intro- 

l'ig.  3. 


duced  into  the  stoppered  funnel,  dissolved  in  sulphuric  acid 
or  in  a  little  water,  and  then  sulphuric  acid  added,  and  the 
solution  admitted  into  the  tube. 

The  author  considers  it  preferable  to  keep  the  pressure 
in  the  tube  below  that  of  the  atmospheric  pressure  in  order 
to  diminish  the  error  due  to  the  solubilitv  of  the  gas. 

—J.  G.  W. 

Estimation  of  Ammonia   in  Ammoniacal  Liquor,  and  in 

other   Liquids   containing  Sulphur  or    Cyanogen,    uith 

Litmus  as  an  Indicator.  E.  Henrv.     Bull.  Soe.  Chim. 
1893,  9,  1118. 

To  avoid  the  inconvenience  caused  by  the  decolorisation 
of  the  litmus  by  bvdrosulphuric  ard  hydrocyanic  acids — 
which,  notwithstanding  the  presence  of  excess  of  alkali 
in  the  retort,  come  over  with  the  ammonia  and  dissolve 
in  the  standard  acid  during  the  process  of  estimating 
ammonia — the  author  adds  basic  lead  acetate  to  the 
ammoniacal  liquor  to  be  analysed.  Fixed  and  volatile 
acids  are  thus  precipitated. — A.  G.  B. 
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Valuation  "l  Zinc  Dust,    n   Bach.     Zoits.  augcw.  Chein 
189-1  -".'■-'. 

F.  Mi-.m-i;  (Zeits.  angew.  I  hem     B  ,1894);  this  Journal, 
\  .1  ■■  i  |  i  - 9  leviaed  a   mi  tbod   for  the  \  aluation  of 

lino  dust.     The  method  now   di  tbi  author  is  the 

Bame  in  prim  iple  as  thai  of  Meyi  r,  but  does  not  necessitate 
the  use  of  speoial  apparatus.     (See  also  this  Journal,  189 
65) 

A  weighed  quantity  ol  liuc  dust  is  introduoed  into  a 
glass  in  of  150  ec.  capacity  ond  mixed  with  water;  the 
ii  i  closed  by  means  of  a  doublj  bored  caoutchouc  stopper 
through  which  two  tubes  benl  il  right  angles  pass.  One 
dips  below  the  surface  of  the  liquid  contained  in  the 
jar,  whilst  the  other  tube  terminates  just  below  the  stopper. 
Within  the  jar  there  is  also  a  small  cylinder  containing  an 
excess  of  acid,  The  g  is  delivery  tube  is  connected  with  a 
flash  containing  10  per  cent,  soda,  and  the  evolved  hydrogen 
U  collected  and  measured  in  a  burette  of  SAO  cc.  capacity 
divided  into  0' 5  cc.  The  particular  form  of  burette  employed 
is  that  described  bj  I'inette  (Chero.  Zeit.  1890,  l  142).  The 
longer  tube  is  connected  with  .i  carbonic  anhydride  appa- 
ratus, iiikI  the  lost  named  gas  passed  through  the  jar  until 
the  whole  of  the  air  is  expelled.  \  burette  filled  with  soda- 
lye  is  now  connected  to  the  gas-delivery  tube,  and  the  jar 
tipped  so  that  a  portion  of  the  sulphuric  acid  contained  in 
the  small  cylinder  comes  into  contact  with  the  zinc  dust, 
and  tin'  evolution  of  hydrogen  commences.  As  one  burette 
is  not  of  sufficient  capacity  to  contain  the  whole  of  the 
evolved  hydrogen  from  I  grm.  of  zinc  dust,  a  second  one 
must  be  attached,  which  can  be  accomplished  without  any 
loss  if  it  be  done  at  a  moment  when  there  is  a  pause  in  the 
evolution.  When  all  the  acid  has  been  mixed  w-iih  the 
zinc  dust  and  the  evolution  of  g is  has  ceased,  carbonic 
anhydride  is  passed  through  the  apparatus  until  the  volume 
of  the  pis  contained  in  the  burette  no  longer  increases, 
or  the  ums  contained  in  the  jar  is  driven  out  by  filling  it 
with  water.  The  burettes  arc  finally  placed  in  a  large 
cylinder  of  water,  the  temperature  and  pressure  noted,  and 
the  volume  of  hydrogen,  duly  corrected,  calculated  as  metallic 
zinc. — A.  R.  L. 


\oiesonthe  Cupellalion  of  Bismuth-Silver  Alloys.     E.  A. 
Smith.     Proc.  Chem.  Soc.  U94  [139],  117. 

Tiik  loss  of  silver  in  the  eupellation  of  lead  silver  alloy  s  has 
been  the  subject  of  a  lame  number  of  exp<  rimerits  at  various 
lines,  but  comparatively  few  results  have  been  published 
on  the  loss  of  silver  in  the  eupellation  of  bismuth-silver 
alloys. 

The  present  experiments  were  mule  to  ascertain  whether 
the  loss  of  silver  by  eupellation  was  the  same  when  varying 
quantities  were  employed  with  a  constant  ratio  of  bismuth 
id  the  place  of  lead,  and  also  to  find  the  loss  of  silver  when 
cupelled  with  a  gradually  increasing  ratio  of  bismuth. 

I  lie  bismuth  and  the  silver  employed  were  specially 
purified. 

The  temperature  was  slightly  lower  than  that  usually- 
adopted  in  the  eupellation  of  lead-silver  alloys. 

Mr.  Humbly  concluded  thai,  provided  a  constant  ratio  of 
lead  and  silver  be  employed,  the  loss  of  silver  very  slightly 
increases  according  to  the  decrease  in  the  weight  "f  the 
silver  cupelled. 

The  author  finds  I  hat  a  very  much  greater  lo-s  takes 
place  under  the  same  conditions  when  bismuth  is  present 
instead  of  lead,  although  the  ratio  of  the  loss  appears  to  be 
about  the  same. 

The  results  confirm  the  fact,  already  known,  that  an  in- 
creasing ratio  of  lead  or  bismuth  produces  an  increasing 
loss  of  silver,  the  loss,  however,  being  very  much  greater 
in  the  case  of  bismuth. 

As  the  loss  of  silver  by  volatilisation  during  eupellation 
is  altogether  inconsiderable,  unless  the  temperature  at  which 
the  operation  has  been  conducted  Iks  been  much  too  high, 
the  loss  is  evidently  due  to  the  fact  that  silver  is  absorbed 
by  the  cupel. 


Quantitati        I  I  /  i  - , .  .r . 
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'      i      om  Reactions.     B.  v.  Bothi  iiburg,     n  i    27, 

l!""""     "f     the     pi  i.i  oloi la-s     i  root     sul 

antip;  : „  substituted    N  II    groups,    give 

yellowish  brown  to  chi  tj  ma   with  I 

ide       Silver    niti  preoip  I  ilci    ol     var; 

compositions ;  a  ,,..   ,„,(  r(.(|. 

Until  alkahs  and  acids  dissolve  pi 
Nitrous 
n\    or    orange    c  Jour,    nn  l     bem  ild<  hyd      furnisbei 
s""  ,.u  ves,  wh  n  I  igen  in 

the  i  ;i      roup  is   uol 

ii.i  Irogen  In  this  group.     Diazo    talts  in  alkaline  solution 

i  iud  Is.     i  i  cidising  agents 
even  u  tions  on  pyrazolom  5,1 

l»  in  :  usually  destn  red.     C    It.  A.  \\ . 


Compounds    of    the    Sugars    with     Polyhydrk    Phenols. 

E.  Fischer  and  »'.  L.  Jennings      Ber.  27,  1355  -1362, 
Although  the  alcohols  of  the  fatty  series  i  tacl  with  certain 
sugars,  forming  glucosides  (this   Journal,   1894,    167),  it    is 
found     that    the    monohydric  phenols    do    not.       When, 
however,    the    polybydric     phenols    are     submitted     t  i 
treatment  analogous  to  th  il  already  described  in  the  ca  i 
the  fatty  alcohols  (lor.  nt.i,  compounds  are  obtained  which 
differ  according  to  the   nature  of   the    phenolic   compound 

employed.     The  authors  describe  compounds  of  ai  lb  a 

glucose,  and  other  carbohydrates  with  resorcinol,  which  are 
amorphous  colourless  compounds.     Thi    |  u  technical 

interest  attaching  to  these  compounds  is,  however,  that  they 
are  found  to  give  beautiful  colour  reactions  when  treated  in 
alkaline  solutions  with  certain  oxidising  agents,  such  as  had 
peroxide,  mercuric  oxide,  and  silver  oxide.  The  most 
beautiful  of  thesi  n  ictiona  is  that  with  Fehling's  solution, 
which,  although  not  quite  so  delicate  aid  somewhat  less 
convenient  than  Molisch's  reaction  (Monatsh.  clam.  7 
19.S).  is  recommended  as  a  confirmatory  method 
supplementary  to  the  latter.  The  method  of  carrying  out 
the  test  is  as  follows  :-  -To  about  2  ce.  of  the  dilute aqui 
solution  of  the  substance  to  be  tested,  0"2  grill,  "f  resorcino! 
is  added  and  the  mixture  saturated  with  gaseous  hydro- 
chloric acid  at  0  .  If  the  quantity  of  carbohydrate  present 
is  small,  the  test  is  now  allowed  to  remain  at  the  ordinary 
temperature  for  12  hours,  but  if,  on  the  other  hand,  the 
amount  of  carbohydrate  is  considerable,  one  hour  sulliees. 
The  liquid  is  diluted  with  water,  au  excess  of  caustic  soda 
added,  and  it  is  warmed  with  Fehling's  solution,  of  which 
latter  only  a  few  drips  are  taken  when  the  amount  of 
carbohydrate  is  small.  A  reddish-violet  very  characteristic 
coloration  ensues;  it  is  fugitive  after  a  time  when  the  liquid 
is  highly  diluted.  Iuso'.uble  carbohydrates  such  as  starch 
are  triturated  with  water,  and  after  the  addition  of  resorcinol 
the  cooled  mixtute  is  saturated  with  gaseous  hydrochloric 
acid.  The  reaction  has  been  found  to  answer  for  the 
detectiou  of  small  quantities  of  saccharose,  lactose, 
maltose,  dextrin,  gum.  glycogen,  starch,  and  cotton  wool, 
besides  being  available  for  the  simpler  sugars  I  pentoses  and 
hexoscs)  ]   normal  urine  also  exhibits  the  reaction. 

Compounds  with  other  phenols  are  described  in  the  pap«-r, 
which  have  only  a  purely  scientific  interest. --A.  R.  L. 
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Employment  of  ••  Micro- Chemical"  Reagents  in 
Analytical  Chemistry.  First  Communication.  W.  Lenz. 
Zeits.  Anal.  Cbem.  33,  193—20  >. 

The  Estimation  of  the  -Ethereal  Oils,  particularly  in 
Cloves  ami  Mace. — The  author  having  known  for  some 
time  that  a  solution  of  equal  parts  of  water  anil  crystallised 
-odium  salicylate  was  an  excellent  clarifying  and  pre- 
servative reagent  for  microscopic  preparations,  and  having 
also  noticed  the  peculiar  solvent  properties  of  this 
solution   upon   various    ethereal   oils,   especially  of  oil   of 

loves,  was  led  thereby  to  use  it  in  the  analytical 
determination  of  oil  of  cloves.  He  first  of  all  describes 
his  method  for  extracting  ethereal  oils  by  water  alone, 
which  is  as  follows  : — From  10 — 20  grms.  of  the  material 
to  be  examined  are  placed  in  a  tubulated  retort  of  about 
200  cc.  capacity,  the  long  neck  of  which  is  bent  to  a  right 
angle  at  about  the  middle.  Enough  water  is  added  to  the 
material  to  make  a  thin  "slurry,"  the  neck  of  the  retort, 
which  ascends  to  the  bend  and  then  dips  downwards,  is 
bed  to  a  condenser,  and  steam  is  then  passed  through 
the  mixture  in  the  retort  by  means  of  a  tube  passing 
through  the  tubulus.  The  contents  of  the  retort  are  at  the 
same  time  heated  by  a  gas  flame  so  regulated  that  the  volume 
of  liquid  is  kept  constant.  The  particles  of  material  may 
be  prevented  from  being  carried  up  the  sides  of  the  retort 

j  the  addition  of  about  10  cc.  of  pure  olive  oil  to  the 
contents  of  the  retort.  The  distillation  with  steam  is 
maintained  until  the  distillate  is  tasteless  and  odourless,  and 
is  without  a  trace  of  oily  particles  passing  over.  The 
volume  of  distillate  in  the  author's  experiments  was 
about  500  cc.  The  whole  of  this  can  be  collected  in  a 
separating  funnel.  Sodium  chloride  is  added  to  it  nearly  to 
saturation  (150  grms.  XaCl  to  500  cc.   of  distillate),  and  it 

s  then  shaken  repeatedly  with  ether  until  the  residual 
liquid,  after  expelling  the  ether,  has  no  smell  of  the  ethereal 
oil  sought  for.  The  author  found  three  shakings  with 
ether— first  with  from  50 — 100  cc,  then  with  50  cc,  and 
again  with  50  cc. — quite  sufficient.  To  the  ethereal  solution 
sufficient  fused  calcium  chloride  (about  20  grms. ;  so  mu^h 
-hould  be  added  that  the  particles  of  calcium  chloride  are 
only  bound  together  and  not  liquefied  by  the  water 
extracted)  and  it  is  then  allowed  to  stand  at  least  three,  and 
better,  four  days.  The  clear  water-free  ethereal  solution  is 
transferred  to  a  tared  flask,  and  the  flask,  containing  the  cal- 
cium chloride,  rinsed  out  with  water-free  ether.  The  ether  is 
then  expelled  at  a  temperature  not  exceeding  3u°  C.  by 
passing  a  stream  of  dry  air  through  the  flask  until  the 
smell  of  ether  is  gone  and  the  weight  of  the  flask  remains 
constant.  When  necessary,  the  evaporation  of  the  ether 
may  be  done  in  a  dark  place,  or,  instead  of  air,  a  stream  of 
dry  carbon  dioxide  or  hydrogen,  &c,  may  be  used. 

The  author  then  describes  the  results  he  has  obtained  by 
u-ing  an  exactly  neutralised  solution  of  equal  parts  of 
sodium  salicylate  and  water,  instead  of  water  alone,  for 
extracting  the  ethereal  oils  from  cloves.  He  used  10  grms. 
of  powdered  cloves  in  each  experiment,  and  extracted  the 
oils  from  this  amount,  in  one  series  using  water  alone  and 
in  another  the  sodium  salicylate  solution.  The  neutralisa- 
tion of  the  sodium  salicylate  is  necessary  because  the 
commercial  salt  generally  contains  a  trace  of  free  salicylic 
acid,  which  is  volatile  and  would  pass  over  with  the 
ethereal  oils.  The  percentage  of  eugenol  (the  actually 
valuable  constituent  of  oil  of  cloves)  in  the  oils  obtained 
was  determined  by  separation  as  benzoyl-eugenol  according 
to  Thorns'  method  (Zeits.  anal.  Chein.  30,  78). 


Oils. 


Eugenol. 


Percent.  Per  Cent. 

Hi   trrms.    of    cloves   distilled    with    water     !lt  WOO  14  m 
ded— 

(2)  17-49  14U9 

i.  of  cloves   distilled  with   sodium     (1)  20'20  16'17 
-alleviate  yielded — 

(2)  13-70  16-70 


From  this  it  is  seen  that  the  salicylate  distillation  yields 
nearly  2  per  cent,  more  oil  and  more'than  2  per  cent,  more 
eugenol  than  the  water  distillation.  The  oil  from  the  water 
distillation  contained  7'J-44  per  cent,  of  eugenol,  and  the 
oil  from  the  salicylate  distillation  contained  84 ■;,•_>  !>er  cent< 
eugenol.  Thorns  (,1'harm.  Zeitung,  35,  609)  found  from 
7C-8  to 90- 64  per  cent,  of  eugenol  in  various  samples  of  oil 
of  cloves.  Schimmel  and  Co.  have  informed  the  author 
that  they  find  that  a  good  oil  of  cloves  contains  about 
80  per  cent,  of  eugenol.  They  also  told  him  that  the  yield 
of  oil  from  100  kilos,  of  Amboina  cloves  was  from  19 — 20 
kilos.  The  perfect  drying  of  tho  ethereal  extract  is  very 
important  in  the  above  process.  Although  the  amount  of 
total  oil  varied  somewhat  considerably,  the  percentages  of 
eugenol  showed  more  agreement,  but  the  highc-t  percentages 
of  eugenol,  both  in  the  case  of  the  water  distillation  and 
salicylate  distillation,  were  obtained  when  the  ethereal 
solution  had  stood  four  days  instead  of  three  days  with 
calcium  chloride. 

In  order  to  explain  the  action  of  the  sodium  salicylate, 
a  series  of  experiments  were  next  made  on  the  extraction 
of  the  ethereal  oil  of  mace  (which  is  almo-t  insoluble  in 
sodium  salicylate)  from  powdered  mace.  10  grms.  of  the 
sample  were  distilled  with  water,  with  sodium  salicylate 
solution,  and  further,  with  50  per  cent,  solutions  of  potassium 
acetate  and  calcium  chloride  respectively,  in  order  to  show 
if  the  larger  yield  of  oil  were  not  obtained  on  account  of 
the  increased  temperature,  due  to  the  raising  of  the  boiling 
point  above  1003  by  the  salts  in  solution.  The  results 
obtained  were  as  follows: — 

Per  Csnt.  of  Oil 
of  Mace. 

Water  distillation 6*70 

Sodium  salicylate  distillation S'4* 

Potassium  acetate        , it- 71 

Calcium  chloride  cc" 

The  oil  from  the  salicylate  distillation  was  found  to 
contain  only  a  very  minute  trace  of  salicylic  acid.  It  is 
seen,  therefore,  that  in  this  case  also  a  much  larger  yield  of 
oil  is  obtained  when  sodium  salicylate  is  used.  This  result 
must  therefore  be  ascribed  to  the  solvent  action  of  this 
reagent  upon  the  plant  tissue  and  cells  containing  the 
ethereal  oils,  which  thereby  sets  free  the  oil  and  allows  it 
to  be  carried  over  by  the  steam.  It  is  this  same  solvent 
action  upon  tissue  which  makes  sodium  salicylate  useful 
in  microscope  work  as  a  clarifying  medium. —  H.  S.  P. 


Lard.     Samelsou.     Zeits.  anal.  Chem.  1894,  33,  189 — 192 

The  author  finds  that  the  YVelnian  reaction  is  unreliable 
as  an  indication  of  adulteration  with  eotton-seed  oil,  as  he 
obtained  a  faint  blue  reaction  with  undoubtedly  pure  lard. 
He  also  found  this  reaction  less  sensitive  than  the  Becchi 
nitrate  of  silver  test.  Becehi's  test,  it  is  however  admitted, 
does  not  react  with  superheated  cotton-seed  oil.  Gantter's 
sulphuric  acid  test  he  also  finds  unsatisfactory  for  detecting 
admixture  with  vegetable  oils.  He  concludes  that  no  reliable 
test  for  vegetable  oils  in  lard,  is  known,  and  considers  that 
the  iodine  absorption  number  is  the  thing  most  to  be 
depended  upon  as  an  indication  of  adulteration  in  lard. 

— H.  S.  P. 


Estimation    of  Fat   in    Cheese.      S.    Bondzvuski.      Zeits. 
anal.  Chem.  33,  186—189. 

This  is  an  adaptation  of  the  Werner-Schtnid  method  of  fat 
estimation  in  milk  to  testing  cheese.  A  quantity  of  the 
finely  rubbed-up  cheese  (the  weight  that  should  be  taken  is 
not  stated)  is  brought  into  a  glass  tube  such  as  is  used  in  the 
Werner-Schmid  method  of  estimating  fat  in  milk,  and 
20  cc.  of  hydrochloric  acid  of  sp.  gr.  1-1  arc  added,  and 
the  contents  of  the  tube  are  warmed  gently  over  wire-gauze 
until  the  cheese  dissolves  and  the  melted  fat  rises  in  a  layer  to 
the  surface.  The  tube  is  then  cooled  and  about  30  cc.  of  ether 
are  added.  The  fat  dissolves  at  once  in  the  ether.  The 
contents  of  the  tube  are  then  allowed  to  stand  at  40°  C. 
until  the  acid  solution  and  the  ethereal  layer  have  become 
sharply  separated.      The  volume  of  the  ethereal  solution 
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m  read,  20  eo.  i  I  Ll   an  tbi  d  pipetted  oil   iota  i  tan  d 

Erlenuieyer  flask,  and   the  fat  i tai I  in  it  weighed  iftet 

expelling    the    ethei        in    companion    with    tl"'   Boitldel 

exti  •  hod,  this   pi  >■•  l   i ery   g I    results. 

In  two  Emmeothnlet  oheesea  1 1 ■ .-  author  round  81*5  per 
cent,  and  32  -  G  pei  oent.  respectively  of  fat.     II.  S.  r. 


Optical  Titration  of  Mannitol.    .1.   \    Mull,  i .     Bull.  Soc, 

Chim.  U—12,  1894, 
l\  ordei  lo  obtain  an  optical  method  of  assaying  wines  for 
mannitol,  this  sugar  was  isolated  from  various  natural  wines 
coutuiuing  it,  ami  earefullj  compared  with  mannitol 
manna;  the  thi    two  was  clearlj  demonstrated. 

Solutions  ol  mannitol  inwntei  are  inactive  towards  polarised 
light,  but  beconi  active  on  further  addition  of  certain  salts, 
such  as    arsenates    and   borate-,  or   tin-  -  corre- 

sponding therewith.  A  saturated  borax  solution  gives,  with 
a  given  quantity  of  mannitol,  u  rotatory  action  varying  with 
the  temperature  j  with  2  oi   mannitol  per  50  cc. 

an    increase   of    temperature    gives   an    augmentation    in 
i  of  about  O'-l  per  degree.     Having  due  regard  to 
this  correction,  the  foil  iwing  table  may  be  used  to  deter- 
mine the  mannitol  present  in  SO  cc.  of  fluid  saturated  with 
.  . — 


Polar!  metric 

Mannitol  in 

J    Pofcuimetric 

it  ion. 

Mannitol  In 

GO  i  -■. 

o-o 

Grms. 

s-o 

Grms. 

l-o,  hi 

10 

1-080 

20 

20 

1-160 

so 

0-]  !•'. 

SO 

1-240 

« 

0-193 

40 

1-324 

(CM 

3(1 

1-413 

1*0 

0-29S 

40 

1-602 

10 

>\".u 

10 

1-613 

so 

0-S06 

20 

1  ■  726 

so 

0"**3 

30 

1-846 

40 

00    . 

40 

1  966 

0-662 

50 

i  106 

•:■" 

0-625 

5-n 

2-250 

10 

•- 

10 

2-3S3 

a> 

0-751 

20 

2-439 

0-814 

SO 

2-571 

i" 

40 

2-742 

60 

2-976 

ine  and  -V 


G.  Heut. 
376. 


Arch,  der  Pharm.  231, 


sulphuric  aeid  in  the  pi  I    pbenolpbthalein,      A* 

- n    thi   red  ooloration  disappears  (showing  the  ueutrali 

■ation    of  th 

■  I  w Ith  litmus  as  ii  I.    I     l . 


Act  tim      I  nod  R.  Gi 

Hull.  Soc.  Ind.  Mulhousc,  I  116. 

undei  I  v.,  page  . 

Notes  on  thi  Examination  of  Lyman  F.  Kebler. 

J.  franklin  Inst  13", 

V. .   niitl,  r  Ml,  page  74">. 


These  figures  are  apt  to  be  modified  by  (be  presence  of 
certain  kinds  of  inactive  organic  matter,  more  especially 
glycerol.  In  applying  them  to  wine,  the  liquid  should  be 
precipitated  by  basic  lead  acetate,  and  the  filtrate  treated 
with  sulphuretted  hydrogen,  and  concentrated,  preferably 
onlv  to  such  an  extent  that  the  mannitol  present  dors  not 
1  2 "5  to  3  grms.  per  50  ce.  Sugars  capable  of 
fermentation,  if  present  in  the  original  wine,  must  be 
previously  fermented  away. — C.  R.  A.  \\  . 


CowcTNE  is  differentiated  from  nicotine  by  its  odour,  its 
Crystalline  hydrochloride,  and  by  the  greater  difficulty  of 
obtaining  with  it  precipitates  with  the  ordinary  reagents. 
Conicine  instantly  turns  au  alcoholic  solution  of  phenol- 
pbthalein reti,  whilst  Ot  do  so.  The  author 
uses  this  reaction  as  a  means  of  estimating  these  two 
alkaloids  when  mixed.     The  mixture  is  titrated  with  normal 


ANAL  YTIC  i/.  AND  SCIE  YTIFIC   VOTES. 

Compounds  of  Hydrogen  Cyanidi  with  the  Am  ides  oj 
Sugars.     VST.  v.  Miller,  J.  f  lochl,  and   R.  Strauss        Bei 

27,  12 

Condensation  products  of  the  Bugars  with  aniline  and 
paratoluidioe  were  tir-t  prepared  by  II.  Scbiff  (Annalen, 
140,  128;  154,  30),  but  they  were  only  obtained  in  the 
crystalline  form  some  years  later  by  Sorokin  <.l.  1'rakt. 
Chem.  [2],  37,304). 

The  authors  have  discovered  the  fact  that  the  anilides  of 
the  sugars,  of  which  glucose  anilide — 

CILoii   CHOH   ,(  II. m    II 

is  the  prototype,  combine  with  hydrogen  cyanide.     Anilido- 
glucose    cyanide,    CH-,OH[CH.OH    ,CH(CN)NHC6H 
obtained  by  adding  an  excess  of  aqueous   hydrocyanic  acid 
to  a  solution  of  glucose  anilide  at  the  ordinary  temperature, 

and  allowing  the  mixture  to  remain  in  a  cool  place.  Needle- 
shaped   crystals  separate   out  after  a  while  ;   the  compound 

melts  at  166  1GS  .     Toluidoglucose  cyanide  melts  at  I! 

anilidogaluctose    cyanide    melts    at     138   :  toluido 
cyanide  melts  at    U."> — 1 !'.    ;   and  anilidolevulose   cyanide 
melts  at  13 1D. 

The  hydrazone   and  oxime  of  glucose  were  found, 
none   of  the   eonditions    tried,  to   combine  with   hydn 
cyanide. — A.  K.  I.. 

The  Influence  of  Moisture  on  Chemical  Action.     II.  Brere- 

ton  Baker.     Proc.  Chem.  Soc.  1S91  [139],  111—113. 

Since  the  publication  ol  a  former  note  (this  Journal,  l- 
553),  further  investigations  of  the  actions  described,  have 

been  made.  Sulphur  trioxide  does  not  combine  with  highly 
purified  lime:  but  a  trace  of  moisture  brings  about  vivid 
incandescence.  Dry  copper  oxide  is  also  without  action  on 
sulphur  trioxide.  Purified  and  dried  lime  does  not  decom- 
pose dried  ammonium  chloride,  which  may  be  sublimed 
from  the  mixture  without  evolving  any  ammonia.  Purified 
and  dried  nitric  oxide  gives  no  brown  fumes  with  dried 
oxygen,  but  a  trace  of  moist  air  causes  them  to  appear  a! 
once.  A  mixture  of  purified  and  dried  hydrogen  and 
chlorine  can  be  exposed  to  daylight  for  four  days  without 
more  than  three-fourths  of  the  gases  combining.  Ammonium 
chloride,  heated  in  a  vacuum  in  a  soft  glass  tube,  lea-. 
residue  of  ammonia  gas  ;  but  w  hen  dried  and  heated  in  a 
hard  glass  tube,  no  gaseons  residue  is  obtained.  Separation 
of  dried  ammonia  and  hydrogen  chloride  gases  takes; 
when  plates  with  opposite  electrical  charges  are  introduced 
into  the  mixture  though  the  action  cannot  be  electrolytic, 
since  discharge  i-,  under  the  circumstances,  impossible. 
Similar  separation  was  noticed  with  air  and  with  a  mixture 
of  dried  hydrogen  and  oxygen.  Electric  discharge,  when 
not  of  high  tension,  will  not  pass  in  dried  gases ;  but  the 
high  tens; 

for  the  low  tension  discharge  to  pass  afterwards.  With 
regard  to  the  influence  of  moisture,  ir  appears  that  what 
holds  for  chemical  combination  holds  also  for  electrical 
discharge,  and  tl  great  significance  in  the  apparent 

similarity  in  the  I 

In    thi  I  which    followed,  Dr.  Armstrong  spoke 

of   Mr.  Baker's   result-  as     '  great    value  and   as  calculated 
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to  convince  all  of  the  important  influence  exercised  by 
moisture  in  promoting  very  many  chemical  changes  ;  he 
had  lon^  been  satisfied  that  the  presence  of  ar  electrolyte 
was  essential  to  every  chemical  change,  and  that  water  was 
•  \  ice  because  it  gave  rise  to  an  electrolyte.  It  was  now 
important  to  ascertain  whither  other  substances  besides 
water  could  condition  the  formation  of  electrolytes  and  thus 
co-operate  in  producing  change,  and  to  determine  what 
their  nature  was;  probably  water  was  one  of  wry  few  sub- 
stances able  to  act  in  this  manner,  if  indeed  it  were  not  the 
only  one.  In  the  case  of  hydrogen  and  chlorine,  there  was 
reason  to  think,  as  Mr.  Shenstone  had  indicated,  that  some 
substance  other  than  water  was  also  essential  to  the 
occurrence  of  chansre. 

He  was  glad  to  hear  Mr.  Shenstone  say  that  he  was  not 
yet  satisfied  that  pure  oxygen  can  be  ozonised  ;  his  state- 
ment that  more  ozone  was  obtained  from  dried  oxygen 
mi"ht  be  regarded  as  evidence  that  water  influenced  its 
formation  ;  the  amount  of  ozone  finally  obtained  depended 
on  the  amount  destroyed  as  well  as  on  the  amount  originally 
formed,  and  if  both"  its  formation  and  destruction  were 
influenced  bv  moisture,  it  might  well  be  that  one  action 
was  more  directly  influenced  than  the  other  when  but  very- 
little  moisture  was  present.  If  the  destruction  took  place 
the  less  rapidlv  the  less  water  present,  the  amount  finally 
obtained  would'  be  the  greater  the  more  carefully  the  oxygen 
was  dried. 

Regarding  the  decomposition  of  ammonium  chloride  by 
heat,  although  moisture  would  promote  its  decomposition, 
the  absence  of  moisture  would  not  have  the  effect  of  making 
it  a  stable  substance  at  all  temperatures  ;  it  might  be 
expected  that,  if  dry,  it  would  decompose  when  heated  suffi- 
ciently, but  would*  not  dissociate :  in  other  words  there 
would  be  no  re-formation  of  ammonium  chloride  under  such 
conditions. 


#rto  Sooks. 


Analyses  of  Twelve  Thousand  Prescriptions.  Com- 
piled bj  W.  Mautinhale.  Joint  Author  of  the  Extra 
Pharmacopoeia.  London:  H.  K.  Levis,  13G,  Grower" 
Street,  W.C.     1894.     2s.  f,d. 

This  little  work  is  dedicated  to  the  General  Council  of 
Medical  Education  and  Registration,  of  the  L'nited  Kingdom. 
The  Index  of  the  seventh  edition  of  the  Extra  Pharmacopoeia 
was  the  basis  on  which  the  analyses  were  compiled,  and  the 
last  column  of  figures  indicates  the  pages  of  the  work 
referred  to.  The  figures  are  statistics  of  the  frequency  of 
use,  not  only  of  the  official  preparations  (printed  in  italics), 
but  also  of  unofficial  medicaments,  so  that  if  carefully 
examined,  they  indicate  not  only  the  preparations  which 
might  be  deleted  should  the  Medical  Council  think  fit,  but 
also  those  which  might  be  made  official,  ctEtcris  paribus,  on 
account  of  their  being  frequently  prescribed. 

The  analyses  are  of  the  last  12,000  medical  pre- 
scriptions dispensed  antecedent  to  the  1st  ultimo,  in  six 
pharmacies  in  typical  positions  in  the  United  Kingdom, 
2,000  at  each  centre.  There  are  2,000  from  the  compiler's 
own  pharmacy,  and  10,000  from  the  pharmacies  of  friends 
in  Aberdeen,  Bournemouth,  Carlisle,  Cork,  and  Ox:'ord. 


Handworterbuch     i>er      Pharmacie.        Herausgegebcn 

von    A.  Brestowski.       Wien    uud   Leipzig:    >>  llhelm 

Braumilller.       K.  u.  K.   Hof-     und   Universitats   Buch- 

handler.     1893.     London:  H.   Grevel   &   Co.,  33,   King 

Street,  Covent  Garden. 

Volume  II.  of  this  Dictionary  is  now  continued  with  Parts 

15  and  16.  which  have  just  appeared.     Part  15  commences 

with   the   unfinished   subject   "  Mioeralwasser,"   and    ends 

with  that  of  "  Niederschlag,"  which   is  contmnea  into  aud 

ended  in    Part   16.     Part  16  concludes  with   an  article   on 

•'  Pa*ta  "  or  Pastes,  which  will  be  continued  into  Part  1  7. 


Tabeixakiscbe    Uf.bersicht     veer    die    Kcnstli. -hen 

OrGABISCHKN     FaKBSTOFFE     VXD    IHKE    AxWKNDDKG    IN 

Farbbbki   lxd   Zetjgdrbck.     Von  Dr.  Adolf  Lkiinf. 

Herausgeber   der   Fiirber-Zeitung.       Fiinlte    Lieferung. 

Berlin:   Verla2   von   Julius    Springer.     1894.     Loudon: 

H.  Grevel  &  Co..  33,  King  Stre.  t,  Covent  Garden. 
This  work  has  now  reached  the  issue  of  Part  V.,  containing, 
besides  all  the  requisite  tests  of  the  dyes  described,  also 
the  methods  of  application,  solubilities,  powers  of  resistance 
&c,  with  a  column  containing  beautifully  dyed  aud  printed 
illustrative  specimens. 

Part   V.  commences  with  "  Malachite  green      and  ends 
with  Cyauosine  B.     (This  Journal,  1894,  429.) 


Watbe  Ynvlysis.    A  Practical  Treatise  on  the  Examination 

of  Potable  Water.     Bv  J.  Alfred  Wanki.y;;  and  E.  T. 

Chapmaic      Ninth   Edition.     By  J.  Ai.fuei.   \\  anklyn. 

London:  Kegan  Paul,  Trench,  Triibner  &  Co.,  Limited. 

1894.     5*. 
A   ninth   edition  of  this  work  is  now   issued,  the  eighth 
having  become  exhausted. 


Die  Chemische  Industrie  alt  der  Coluaibischen 
Weltausstelluxg  zc  Chicago  und  i.n  den  Vereinig- 
ten  Staatex  vox  Nord-America  im  Jahre  1893. 
Bericht  dem  Kimiglich  Preussischen  Staatsminister  und 
Minister  der  Geistlichen,  Cnterrichts-  und  Medicinal- 
angelegenheiten,  Herrn  Dr.  Bosse,  ersiattet  von  Dr.  Otto 
X.  Witt,  Professor  der  Chemischeu  Teshnologie,  an  der 
Konigl.  Teehnischen  Hocbschule  zu  Berlin.  Berlin  : 
R.  Gaertner's  Verlagsbuchhandlung.  Hermann  Heyfelder. 
1894.  London :  H.  Grevel  &  Co.,  33,  King  Street, 
Covent  Garden.     Price  5s. 

8vo  volume,  bound  in  cloth  and  containing  148  pages  of 
subject-matter,  preceded  by  a  short  preface  and  table  of 
contents.  An  introduction  describing  the  occasion,  and 
the  various  reasons  for,  and  the  nature  of  the  great  World's 
Pair  at  Chicago,  more  especially  with  reference  to  the 
chemical  industries.  The  following  departments  and 
subjects  of  that  portion  of  the  exhibition  devoted  to  the 
chemical  industries,  are  treated  of  and  generally  described. 
I. — Fuel  and  Heat-producing  Agents  at  the  Columbian 
Exhibition  and  in  the  United  States.  A.  Natural  Gas  and 
Petroleum.  Refining  Petroleum.  B.  Natural  Products 
more  or  less  related  to  Petroleum.  C.  Coals  and  Coke. 
D.  Wood  as  Fuel.  II. — Chemical  Industries  involving 
Inorganic  Chemistry.  A.  The  Raw  Materials  of  the  Acid 
and  Alkali  Industries.  B.  Acids  and  Alkalis.  C.  Artificial 
Manures.  D.  Glass.  E.  Glass  and  Pottery.  F.  Chemical 
Apparatus.  G.  Chemical  Preparations.  III.— Chemical 
Industries  involving  Organic  Chemistry.  A.  Industries 
relating  to  Dry  Distillation.  B.  The  Manufacture  of  Dye- 
stuffs.  C.  Dyeing  and  Calico  Printing.  D.  Textile 
Fibres.     E.  Fats  and  Soaps. 


Nature's  Hygiene.  A  Systematic  Manual  of  Natural 
Hygiene,  containing  a  detailed  Account  of  the  Chemistry 
and  Hygiene  of  Eucalyptus,  Pine,  aud  Camphor  Forests, 
and  Industries  connected  therewith.  Bv  C.  T.  Kingzett. 
Fourth  Edition.  Loudon  :  Bailliire,  Tiudall,  and  Cox, 
King  William  Street,  Strand.     1894.     Price  10s. 

The  third  edition  of  1888  (this  Journal,  188S,  459)  having 
been  for  some  time  out  of  print,  the  author  has  now- 
brought  out  a  new  one.  This  fourth  edition  is  the  result  of 
a  very  careful  revision  of  the  third,  and  also  of  the  addition 
of  a  chapter  on  some  new  developments  of  bacteriological 
science  (in  relation  to  the  subjects  of  Phagocytosis  and 
Immunity).  A  further  chapter  on  Alimentation  and  Foods 
has  been  added,  and,  moreover,  the  results  of  the  author's 
recent  investigations  of  the  Chemistry  of  the  Aerial 
( txidation  of  Turpentines  and  other  Essential  Oils.  The 
author  acknowledges  the  help  rendered  by  his  assistant, 
Mr.  D.  Homforay,  B.Sc. 
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I'm.     Labor  >  roR\     i i         \    Manual    of    Pwu 

(  bemistrj  for  Collegei  and  Sohools,  specially    m 
for    Agricultural    Students.     By    A.    II.  Church,  M.A., 
P.R.S       Seventh    Edition,  revised.      London      Gurnej 
and  Jackson,  i .  Paternoster  Bow.     1894.     P 
Bvo.    volume,   bound   in   oloth,   and  containing    Prefa 
i     |e  of  t  ..in-  itter,  illus 

trated  with  •-".'  irood  engravings. 

An  alphab  of  subjects,  and  a  list  of  apparatus 

required  In  the  student   in  Following  the  course  advocated 
in  tin'  work,  complete  the  same, 

It   i-  announced  that,  besides  a  careful   revis of  the 

M\th    edition,    tins,  the    Bcvcntl  an    additional 

Lesson  on  Soils,  which  is  now  introduced  in  Part  I  ,  whilst 
tain  improved  Quantitative  Methods  appear  in  Part  III. 
Three  processes,  now  lapsed  and  obsolete,  have  been  allowed 
to  disappear  from  the  volume;  these  are  the  citric  acid 
method  for  determining  phosphorus  pentozide,  the  old 
ess  of  extracting  fat  from  milk  residues,  and  the 
sulphuric  acid  method  for  the  isolation  ol  indigestible 
fibre. 

The  text  is  sub-divided  as  follows:  —  1.  Chemical 
Manipulation.  Preparations  and  Experiments.  II.  <^uali- 
tative  Analysis.  111.  Quantitative  Analysis.  Analysis  of 
Manures,     Analysis  of  Soils.  Waters,  and  Poods, 

The  volume  is  strongly  bound  in  a  good  waterproof 
cover. 


Crane  ftrporu 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Join  mil.) 

( 'in  mi  in  Tariff  Ch  im.i:s — continui  d. 

(This  Journal,  June  1S94.  p.  672. 1 


Articles. 


Rates  of  Dutv. 


5         ',&       /'*.  and  iloi 

All  "surar  above  No.  li>  Dutch  standard  in 
colour,  and  all  refined  sugars  and  molasses, 
N.o.l'..  >.i  whatever  kinds,  grades,  or 
standards. 

syrups,  and  molasses  of    all  kinds. 
N.M.I'.,  the  product  of  the  sugar-cane   or 
beetroot.  N.t.S..  and  aUimita 
or  substitutes  therefor. 

up   and 
corn  syrup,  or  any  syrups  containing  any 
admixture  thereof,  a  specific  duty  of. 
Surar  candy,  brown  or    white,  and 
tionery.  including  sweetened  . 
peel,  and  pop-cora. 
Liquorice  paste,   and  liquorice  in    rolls  and 

..ticks. 

Holass  -m- 

facCnre  of  cane-sugar  from  the  juice  of   the 

cane,  when  imported  in  the  original  packages 

from  the  district  where    produced    in  the 

country  where  the  cane   was    grown,    and 

which  has  not  beensul  less 

tig   or    mixture    after  leaving  the 

country  fr.in  which  originally  shipped.    The 

n  which  imported  when  of  wood  to 

roe. 

•t.  a     Per  rail.    1J  cents. 
lie  duty  of. 
Alien  testing  by  pola  -  than 

5  than  35°,  a  specific  duty 
of. 
For  each  degree  or  fraction  of  a  dej 
than  II   . 


Per  lb. 


id  I'tl  I. 


Per  degree  addi- 
tional 1  ecu;. 


<  in  v i.i  in    l  in ii  i    i  ontinued, 


1    '  :  manufactured 

Fireworks 

Ifle,  nnil  pit  .,  fridges 

Blasting  and  mining  powder 

on.     and 
powd'  rdcr. 

I 

■  res, 

itea 

nil  "i  her  articles  I  hi 

not  .specially  provided  for. 


. 


Per  lb. 


„ 

I  cat. 

I  r  !/. 


The  following  are  free  :— Acids  nsed  tl.r  medicinal. 
i  .  or  manufacturing  purposes  not  specially  provided 
for  in  this  Act ;  alum  in  bulk  only  ;  aluminium  and  its  salt-  ; 
ambergris;  ammonia  and  its  -alls;  aniline  salts 
bulk,  and  alizarine  ;  aniline  oil,  annatto  ;  antimony  ; 
arsenic  ;  asphalt ;  bismuth  ;  blood,  albumen,  and  tannic 
acid  ;  bones,  crude. 

United  Si  i  1 1  -. 

Customs  Decisions. 

Hydrated  oxide  of  iron  is  dutiable  at  25  per  cent. 
ad  valorem  under  paragraph  76,  N'T. 

Magnesite  bricks  of  the  kind  used  in  furnaces  for  the 
smelting  of  lead  ores  tire  dutiable  at  1*25  dols.  per  ton 
under  paragraph  93. 

A  compound  known  as  eucalyptol  camphyline  is  dutiable 
at  25  per  cent.  u<l  valorem  under  paragraph  76,  N.T. 

Coffee  substitute  put  op  in  papers  and  in  tins,  and  com- 
posed of  a  mixture  of  chicory-root,  beet-root,  oil,  syrup, 
and  other  ingredients,  is  dutiable  at  I  cents  per  pound 
under  paragraph  321,  as  substil  iffee. 

Crude  oleio  or  oleic  acid,  a  fat  oil  of  animal  origin,  chiefly 
and  commonly  used  in  soap  making,  and  in  its  condition  as 
imported  fit  only  for  such  uses,  is  entitled  to  free  entry 
under  paragraph  599. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Irox  Mixing  in  Northern  Spain. 

Mr.  Victor  de  Larrea,  Acting  British  Consul  at  Bilbao, 
in  the  annual  commercial  report  of  that  consular  district  for 
the  year  1S93.  gives  the  following  particulars  of  the  mining 
of  iron  ore  in  Spain,  special  reference  being  made  to  the 
Biscay  district: — 

There  is  no  doubt  that   in  Spain  there  yet  exist  abundant 
-  of  minerals,   particularly   of  iron  ore,  which  being 
far  inland  remain  unworked,  partly  from  want  of  easy  means 
of  conveyance  and  partbj  from  want  of  enterprise. 

The  total  number  of  the  mines  registered  in  Spain  is  over 
15,000,  of  which  only  about  2,000  are  worked. 

The  province  of  Biscay,  however,  still  gains  very  con- 
siderable profits  from  its  rich  iron  ore  mines,  as  may  he 
deduced  from  the  fact  that  in  1893  of  a  total  production  in 
Spain  of  5,497,110  tons,  the  consular  district  of  Bilbao  was 
responsible  for  4,918,650  tons;  whilst  in  lS'.i2,  out  of  a 
total  for  Spain  of  5,405,170  tons,  the  consular  district  of 
Bilbao  furnished  4,573,560  tons. 

The  exportation  of  iron  ore  from  Bilbao  to  the  United 
Kingdom  iu  1S93  was  over  3,000,000  tons,  and.  as  tl 
foreign  import    of  iron  ores  into  the    United    Kingdom  was 
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4,065,863    tons    (3^684,083    tons    from    Spain    and   441, "SO 

from    other  countries),  it  appears   that   shipments   of 

i   ores  made  up  84  per  cent,  of  the  importation  from 

Spain   and  7a  per  cent,  of  the  total   foreign  importation  of 

iron  ores  in  the  United  Kingdom  in  J893;  and,  calculating 

tbe   yearly  production  of  iron  ores  in  the  United    Kingdom 

to  be  14,000,000  tons,  it  would  appear  that  Bilbao  supplies 

tl  the  fifth  part  of  the  iron  ores  yearly  consumed  in  the 

United  Kingdom. 

With  regard  to  the  output  of  iron  ore  in  Biscay,  and  the 
very:  considerable  quantities  exported  for  the  last  16  years 
at  "the  rate  of  3,000,000  tons  to  4,000,000  tons  per  annum, 
the  question  has  often  been  raised  as  to  how  long  the 
mines  may  he  expected  to  continue  this  yield.  This  is 
.  nly  a  matter  very  difficult  to  forecast,  but  it  may  be 
rved  that  the  number  of  mines  yielding ■  good  quality 
ores  is  becoming  smaller,  with  the  inevitable  result  that  in 
the  course  of  time  the  exportation  will  decrease  and  the 
quality  deteriorate. 

The  forms  of  the  iron  ore  deposits  in  the  province  of 
Biscay  are  simple  and  practically  on  the  same  geological 
horizon,  a  circumstance  which  adds  materially  to  a  ready 
comprehension  of  them.  They  are  bedlike  in  form  generally, 
and  appear  with  an  exposed  surface,  or  simply  covered  by 
shale,  or  overlaid  by  heavy  beds  of  lime-lone. 

The  deposits  are  all  quarried,  and  for  quarrying  opera- 
tions the  explosives  used  are  powder  and  dynamite. 

Tbe  number  of  men  employed  in  the  working  of  the  iron 
ore  mines  in  the  province  of  Biscay  is  estimated  at  12,000. 
— (.To.  1398,  Foreign  Office  Annual  Serief.) 

Opium  Adulteration-  in  China. 

The  following  note  on  the  subject  of  opium  adulteration 
is  taken  from  the  commercial  report  for  1893  of  Mr.  1!.  W. 
Hurst,  Her  Majesty's  Consul  at  Ta-'nan  : — 

Sesamum  seed  cake  is  now  quite  out  of  use  for  opium 
adulteration,  being  supplanted  by  "  Tientsin "  cake,  a 
repulsive  preparation  of  boiled-down  skins  and  all  kinds  of 
refuse  of  a  "  gelatinous  "  nature,  to  which,  in  boiling,  has 
been  added  opium  pod,  stalk,  husk,  &c. — in  fact,  anything 
that  would  impart  to  it  the  taste  or  smell  of  opium. 

It  is  used  for  the  adulteration  of  opium  in  increasing 
proportions  ;  last  year  two  or  three  parts  of  the  cake  to 
seven  or  eight  of  opium  ;  this  year  three  or  four  parts  of 
the  cake  to  six  or  seven  parts  of  opium.  The  price  in  1892 
averaged  from  17  dols.  per  cwt.  to  25  dols.  per  cwt.  ;  this 
year  34  dols.  per  cwt.  to  42  dols.  per  cwt.  It  is  imported 
under  the  name  of  "  medicinal  cake "  mostly  by  foreign 
vessel-,  but  to  some  and  to  an  increasing  extent  also  by 
junk.  The  poorer  classes  buy  a  mixture  of  nearly  equal 
parts  of  opium  and  "  Tientsin  cake." 

The  cake  is  sold  by  the  dealers  with  each  chest  of  opium 
sold,  the  adulteration  being  done  by  the  wholesale  dealers 
in  prepared  opium,  and  again  by  the  retail  dealers. — 
(.V,,.  1401,  Foreign  Office  Annual  Series.") 


GENERAL  TRADE  NOTES. 
Petroleum  Discoveries  in  the  Caucasus. 

The  Bulletin  du  Musee  Commercial,  in  its  issue  for  the 
2nd  June,  states  that  discoveries  of  petroleum  were  made 
some  t'me  ago  in  the  Northern  Caucasus,  and  especially 
in  the  district  of  Grosnoje;  later  soundings  have  given 
very  remarkable  results. 

DuriDg  the  month  of  October  1893  soundings  were  made 
in  this  district  to  a  depth  of  440  ft.;  the  results  obtained 
were  very  go  i  1     -  n  gards  quality  and  quantity. 

According  to  Hie  Journal  de  In  Chambre  tie  <  ommerce 
de  Constantinople  this  experiment  was  an  innovation,  for 
hitherto  wells  of  little  depth,  like  those  sunk  at  Baku,  had 
been  i 

The  yield   of  the  wells  referred  to  was,  for  a   period   of 

200,1  I  0  pouds,  or  about  3,280  tons.     This  yield 

wculd   [robably   bave   betn  larger   it',  owing  to  the  manner 


in  which  the  pipes  were  connected,  a  large  quantitv  of 
water  coming  from  the  tipper  beds  of  soil  had  not  mixed 
with  the  naphtha. 

The  product  was  gathered  in  a  reservoir  built  in  the 
ground,  and  representing  a  capacity  of  10,000  tons;  its 
further  treatment  showed  that  it  contained  a  greater  pro- 
portion of  lighting  oil  and  a  smaller  proportion  of  residues 
than  liaku  petroleum. 

More  recently  two  other  wells  have  been  opened  by 
another  firm,  with  diameters  of  20  and  9  ins.,  and  new 
soundings  are  now  being  suggested.  Carriage  will  be 
effected  by  the  Vladikavkaz-Petrovsk  railroad. 

The  Match  Monopoly  in  France. 

The  Economiste  Francois  for  the  2nd  June  publishes 
the  following  particulars  of  the  results  of  the  match 
monopoly  of  1893,  taken  from  the  report  of  the  general 
direction  of  State  manufactures.  There  were  manufactured 
28,422,242,550  matches  (27.000,377,050  of  wood  and 
1,415,865,500  of  wax)  ready  to  be  delivered  for  sale.  The 
cost  of  manufacture  was  3,394,270  francs ;  the  average  cost 
for  manufacture  was  therefore  119-42  francs  per  million 
matches.  The  general  cost  price  of  the  matches  ready  for 
sale  comes  to  194*59  francs  per  million  matches,  which  are 
sold  wholesale  for  about  900  fraDcs.  The  regie  expended 
last  year  6,349,006  francs.  It  sold  wholesale  or  into  the 
warehouses  29.340,192,390  matches,  corresponding  to 
receipts  aggregating  25,S74.542  francs.  The  profit  on  the 
manufacture  of  matches  was  therefore  19,500,000  francs, 
to  which  should  be  added  the  increase  in  the  capital  of  the 
regie,  which  gives  a  net  profit  of  20,072,456  francs. 

The  Mineral  Statistics,  1893. 

The  official  mineral  statistics  for  the  year  1S93  have  just 
been  completed  and  issued  by  the  Home  Office.  Taking 
the  returns  in  alphabetical  order,  we  find  the  quantity  of 
alum  clay  or  bauxite  was  8,740  tons,  as  against  7,322  tons 
in  1892 — entirely  raised  in  Antrim,  Ireland.  Of  aluminium 
there  are  only  two  makers  in  the  United  Kingdom,  and  no 
details  are  procurable  of  their  production.  Alum  sbale  is 
raised  in  Yorkshire  only,  from  a  bed  lying  between  two 
seams  of  the  Stanley  Main  bed  of  coal,  and  the  quantity 
was  2,115  tons,  against  2,922  tons  in  1892.  Antimony  ore 
is  mined  in  Cornwall,  but  none  was  raised  last  year,  and 
only  very-  small  quantities  in  previous  years.  Arsenic  is 
produced  in  Cornwall  and  Devonshire,  the  quantity  last 
year  being  5,976  tons,  as  against  5,114  tons  in  1892.  Of 
arsenical  pyrites  the  quantity  was  3,036  tons,  as  compared 
with  4,497  tons.  The  quantity  of  barytes  (mainly  sulphate) 
was  22,343  tons,  again  -t  24,247  tons  in  1892,  the  principal 
districts  being  Northumberland,  Shropshire,  and  Ireland. 
Of  bismuth  there  is  only  one  producer,  and  no  returns  are 
given.  Bog  ore,  chiefly  used  for  gas-purifying,  is  exclusively 
obtained  in  Ireland,  the  quantity  last  year  being  1 0,747  tens, 
against  15,363  tons  in  1892.  Of  clays,  not  including 
ordinary  clay,  the  quantity  was  3,065,208  tons,  against 
3,103,852  tons  in  the  previous  year.  Of  coal,  the  total 
quantity  mined  last  year  was  164,325,795  tons,  as  compared 
with  181,786,871  tons — tbe  decrease  being  attributable,  no 
doubt,  to  the  coal  strike.  There  is  only  one  mine  raising 
cobalt  and  nickel  ore,  and  it  is  closed  at  present.  Copper- 
mining  is  an  industry  which  the  repoit  says  is  "rapidly- 
decreasing  in  Britain,"  the  oulput  having  fallen  from 
210,000  tons  in  1863  to  a  little  over  5,000  tons  in  1893,  and 
6,265  tons  in  1892.  Our  imports  of  copper  come  from  various 
parts  of  the  world,  but,  as  for  many  years  past,  principally 
from  Spain  and  the  United  states,  the  latter  country  send- 
ing 37,761  tons,  and  Spain  48,709  tons  last  year.  The  total 
quantity  of  copper  obtained  by  smelting  in  ihe  United 
Kingdom  last  year  was  69,810  tons,  against  78,346  tons  in 
1892.  Of  fluorspar  tbe  quantity  was  215  tons,  compared 
with  171  tons.  Of  gold  ore  there  was  raised  4,489  tons, 
••'elding  goid  valued  at  7,657/.,  as  against  9,990  tons  and 
9,168/.  in  1892.  All  the  mines  are  at  Dolgelly.  Of 
gypsum  the  output  was  143,486  tons,  against  147,540  tons 
in  1892.  The  aggregate  quantity  of  iron  ore  raised  last 
year  was  11,203,476  tons,  against  11,312,675  tons  in  the 
previous  year.      The    quantity   of  iron   ore   imported   was 
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1,01  compared  with  8,780,503  tona  in    I8S 

note  that   thori 
blosl    in   18118,  making   6,976,990  tons   of   pig    iron    from 
i  »■».-"-  ina  of  coal, 

igainal 
tona  the  year  before,     The  quantity 
luced  was   B88  lbs.,  as   against   929  Iba.  in    1892,  1 1 1 ._• 
output  of  tbia  mineral  having  decreased  greatly 
« inr    production  of    lead   ore   waa     10,808    tons,  yielding 

m~  compared  « ith    10,02  I  tons  ol 
and  99,510  tona  ol   lead  in  1892.     The  principal  •  t  i  - 1 1  i<-t- 
arc   Durham,  the   I >lo  of   Man,  Flintshire,  nnd  Derbyshire. 
Oar  imports  of  lead  and  lead  "re  were  9,857  I 
18,217  tons  ''i    1892,  aud  our  >xpirt-  of   British   pig   lead 

■  is,  against  39,178  tons,  and  of  lead  ahei  ts,  p 

s,  against  1  8,98  I  tona  in  Is'.ij.      I  hesi 
ia  addition  to  18  836  tons  i   last 

year,  against  l  S.613 
yields  lignite,  the  quantity  being  3,264    tons,  against    1,247 

:        I  .:;  16  ton-. 

pared  with  6,078  tona  iu  1892,  whereas  our  imports  of  this 
nun  tr  were  121,773  tons,     Of  ochre,  umber, 

:|   ton-,   ngainst    13,131    tons    i" 

■  :  shale  was  raised,  chiefly  in  Scotland,  to  thi 

of  1,956,520  tons,  ngainst  2,089,937   tons  in   the  previous 

Linlithgow  shire  and  Edinburghshire  are  the  principal 

districts.    Of  petroleum  (found  onlj  in  North  Staffordshire 

on  a  scale  worthy  of  being  recorded)  we  produced  26   loos, 

nsl  t^  tuns  in  IH92.  The  total  of  phosphate  ol 
was  :;.r!i ii i  tons,  as  against  12,200  tons  in  1892,  the  in< 
iog  imports  of  cheaper  foreign  materials  having  serious 
effects  upon  tlii*  Bedfordshire  and  Cambridgeshire  industry. 
tinr  output  of  salt  last  year  was  1,924,029 tons,  as  com- 
pared with  1,956,524  tons  in  the  previous  12  months.  Of 
silver,  all  produced  from  argentiferous  lead  ores,  the 
quantity  was 274,100 oz.  t  If  slates  the  quantity  was  138,993 
tons,  against  lis.-jii  tons  in  isnj.  Sodium  is  made  by  four 
firms,  but  do  returns  are  given.  Strontia  sulphate  is  dug 
from  -shallow  pits  in  Gloucestershire  and  Somersetshire,  the 
quantity  being  5,812  tons,  as  against  5,066  tons  in  1892. 
Of  tin  ore  we  produced  13,688  tons,  against  14,356  tons,  the 
jield  ol  tin  being  8,837  tons,  as  compared  with  9,270  tons 
in  1892.  Our  imports  of  tin  were  671,162  cwt.,  compared 
with  I.    the   previous  year,     due    mine   only,  iu 

Cornwall,  yields  uranium,  the  quantity  being  25  tons, 
against  37  ions  in  1892;  and  one  mine  only,  also  iu  Corn- 
wall, raises  wolfram,  last  year's  output  having  been  ■}■>  tons. 
against   125   tons  -  Of    zinc   ore    our   output    was 

23,754  tons,}  ielding  380  tons 

and  9,349  to  vely  in  1892. —  Ironmonger. 

English   \no  German  Chehii  m.  Industries. 

The  report  on  technical  education  presented  in  .July, 
1891,  to  the  Manchester  Whitworth  Institute  by  the  depu- 
tation which  was  appointed  by  the  council  of  the  Mam! 

ol  to  visit  the  technical  schools  and  institu- 
tions in  England  ami  on  the  Continent,  was  remarkable  for 
the  st  itemerits  made  therein  respecting  the  laek  of  efficient 
technical  instructors  in  certain  of  our  industries.  It  added  : 
— "The  forethought  of  Continental  Governments  in  this 
respect  (viz.,  the  supply  of  properly  qualified  teachers), 
may  be  compared,  in   several  very  int  ad  striking 

directions,  with  our  own  want  of  prevision.  For  instance. 
when  this  council  has  required  the  services  of  a  competent 
instructor  for  the  chemical,  dyeing,  ami  calico-printing 
classes,  it  has  been   found  indispensable    to  i  who 

has  been  trained  in  a  foreign  Technological  Institution  for 
that  import  n    of  its  work;  aud   it   is  well   known 

that  many  of  our  leading  firms  experience  almost  insuper- 
able difficulty  in  finding,  amongst  our  own  countrymen, 
that  combination  of  scientific  with  practical  knowledge,  by 
which  alone  they  can  hope  to  compete  with  their  Continental 
rivals.'' 

This  is  sun  ly  very  severe  condemnation  of  our  want  of 
system  iu  training  competent  teachers  and  assistants  tor  the 
chemical  trade  of  this  country.  Indeed,  it  is  partly  due  to 
this  negligence  that  Germany  has  succeeded  in  building  np 
a  very  extensive  trade  in  chemicals  and  chemical  compounds 
of  all  descriptions. 


I'   we  take  the  export  trade  of  this  countrj    in  alkali. 

bleaching     mat,  manure, 
in.  licinul 

in. i  le    lie,  |      ;,,,|,.r 

is.    The  ap  the   rallies 
uxpoita  ii,  the  _\.  .a  ■  n.,i,,  d  — 


parutioiiH. 

1,819.03 


!,119,791 


Alkali 

1  522.4IS 

parat 
Manure  (chemical) 2,111,350        2,137,811 


The  figures  relating  to  chemical  i  i  small 

expansion,  but  tb lealingwith  the  export  of  alkali  and 

materials    ii  |  here 

was  a   -mall   spurt   in   the  years    1890-92,   but   last   year's 
trade    was    only    fractionally   better   than    t! 
regards  alkali. 

1  >ii    tl  dealing  with 

Germany's   exports,   we   find   th  |    her 

shipments  to  thi'                  f  the  follow:  :oinparing 

1889    with    1891,    the    latest     year    for  which    figures    are 

available  : — 


Alum 

Soda  calcined 


Metr     i 

from        238  to 

-       .  1,137 

:U7.;  to  21,464 

G21  to  1",'.>I7 


Aniliu    a  18,191 

Saltpetre  1 1,379  to  t- 

'  Metric  i  at  t'l  lbs.  avoirdup 

It  is  significant  that  our  exports  to  Germany  have 
decreased  in  the  case  of  bleaching  powder  from  34,555 
metric  centners  to  28,451  centners;  from  278,396  to  198340 

metric  centners  iu    thi  sulphate  of  ammonia;   from 

34,001   to  12,264  metric  centners  Sir  catechu  :  from  27  i 

to  19,526  metric  centners  for  cinchona   bark;  from   22 
to  14.1HO  metric  centners  for  carbolic  acid.     The  list  could 
be  further  extended,  but  it  is  sufficient  to  show  that  in  many 
lines  of  chemical  industry  we  bu  -ing  ground  with 

Germany,  while  that  country    has  gained  the  trade.     The 
comparisons  quoted  above  are  1889  with  1891. 

In  some  lines  Germany  has  an  absolute  monopoly  . 
instance,  in  manufacture  of  kieserite,  which  is  made  exclu- 
sively in  that  country.     The  chemical  trade  of  Germany  in 
many  articles  is  sufficiently  strong  to  disregard  the  Customs 
barriers  raised  by  other  countries  in  the  shape  of  protective 
tariffs.     When  a  foreign  country  imposes   duties  on  art 
of  her  chemical  industry,  these  do  not  lose  their  sphere  of 
trade  ;  the  foreign  country  simply  pays  the  duties  be 
cannot  do  without  German  chemicals. 

It  would  be  very  interesting  to  inquire  how  it  is  that 
Germane  hos  been  able  to  occupy  this  strong  position.  The 
answer  is  partly  to  be  found  in  the  superior  system  of 
technical  training,  as  applied  to  this  industry,  pursued  in 
Germany,  aud  partly  to  some  natural  advantages.  The 
fact  that  her  system  of  trai:  ior  to  our  own  must 

be   admitted  when  we  have  to  go  to  a  .  I   try  for  a 

competent  person  to  teach  the  art  of  dyeing  and  calico 
printing  to  our  own  operatives.  L*p  to  the  present  the  cost 
of  production,  so  far  as  labour  is  concern,  d,  lias  been  rather 
favourable  to  German  manufi  In  England,  according 

to  Mr.  Charles  Booth  it  hem.  Tr.  .lour..  341,  p.  351), 5 per 
cent,   of    the    p.  n    our   chemical   iudu-try 

receive   under  20*.  per  week  ;  25  per  cent,  earn  from  t 
but    under  25s.;  20   per  cent,  receive   from  25s., but   less 

c  2 
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than  30.-.  :  25  per  cent,  earn  from  30s.,  but  under  35s.  ; 
15  per  rent,  from  35s.,  anil  less  than  45s.  j  -« bile  the 
remaining  1"  per  cent,  receive  45.--.  and  upwards.  In 
America  we  know  that  most  of  the  employes  engaged  in 
making  chemical  preparations  (compounded)  receive  from 
in.,  a  week, while  those  engaged  in  the  manufacture 
of  dvestuffs  earn  from  32s.  to  3/.  and  even  more  (this 
Journal.  1894,  557 ).  Iu  Germany  it  is  undoubtedly  less,  as 
the  cost  of  living  is  much  cheaper  than  iu  England  or  the 
United  States,  although  it  is  known  that  the  tendency  of 
\  ears  has  teen  to  increase  the  cost  of  living  iu  Germany 
— more  especially  in  the  principal  towns. 

Although  Germany  has  been  extending  her  foreign  trade- 
in  this  respect,  yet  it  does  not  follow  that  her  manufacturers 
have  been  proportionately  successful  in  obtaining  good 
pecuniary  results.  Indeed,  so  far  as  statistics  are  available, 
the  reverse  appears  to  be  the  case.  Out  of  85  factories,  no 
fewer  than  24,  or  28 '23  per  cent,  of  the  whole,  have  yielded 
no  dividend  for  some  years;  four  have  pail  a  maximum 
dividend  of  2\  per  cent.,  or  4  71  of  all  the  companies; 
7,  or8'25  per  cent,  of  all  the  companies,  have  paid  a 
maximum  dividend  ranging  from  2]  to  5  per  cent.  ;  8,  or 
9 "41  per  cent.,  have  paid  a  maximum  dividend  of  from 
5  to  7i  percent.:  22,  or  2.V  88  per  cent.,  have  paid  a 
maximum  dividend  of  from  7i  to  10  per  cent.;  while  13,  or 
15-29  per  cent.,  have  declared  dividends  of  from  10  to 
15  per  cent.,  7,  or  8  24  per  cent.,  have  paid  a  dividend  of 
more  than  15  per  cent. — Chemical  Trade  Journal. 

Manganese  (  >i;e  in  Virginia. 

Some  very  fine  manganese  ore  has  recently  been  found 
on  the  Glenmore  property,  about  two  miles  from  White 
Sulphur  Springs,  Va.,  and  the  deposit  or  series  of  deposits 
has  been  traced  on  the  surface  outcrop  for  nearly  two  miles. 
The  first  carload  of  the  ore  taken  out  was  shipped  to  the 
Carnegie  Steel  Company,  Pittsburg,  and  was  settled  for  on 
the  following  analysis:  Iron,  0-200  per  cent.;  manganese, 
49'964  per  cent.  As  no  deduction  was  made  for  phosphorus, 
it  is  safe  to  assume  it  to  have  been  below  the  Bessemer 
limit.  Other  analyses  of  samples  of  this  ore  give  an 
average  of  about  0-1  per  cent,  phosphorus,  and  from  1  per 
cent,  to  3  per  cent,  silica  ;  the  manganese  going  up  to 
55  per  cent.,  and  iron  sometimes  down  to  a  trace.  This  ore 
i*  pure  enough  for  chemical  manufactures,  and  as  the  amount 
of  it  seems  to  be  very  great,  it  promises  to  be  a  very  important 
finel.  Some  200  or  300  tons  of  the  ore  are  now  being 
shipped  to  the  Carnegie  Steel  Company,  which  pays  from 
28  to  30  cents  per  unit  for  the  manganese  and  0- 06  cent, 
for  the  iron.  Such  ore  would,  however,  be  worth  much 
more  to  the  chemical  manufacturers  than  to  the  steelmakers 
on  account  of  its  remarkable  freedom  from  iron  and  its 
high  contents  in  manganese.  For  the  information  concern- 
ing this  important  find  we  are  indebted  to  Mr.  Win.  X. 
Page,  manager  of  the  Gauley  Mountain  Coal  Company,  at 
Ansted,  W.  Va. — Engineering  and  Mining  Journal. 

Artificial  Citric  Acid. 
For  some  considerable  time  there  have  been  rumours  of 
the  artificial  production  of  citric  acid  from  a  sugar  solution, 
bv  growing  in  it  a  fungus.  The  new  method  has  been  the 
subject  of  prolonged  experiment  in  a  chemical  factory  in 
Alsace  well  known  for  the  many  synthetic  products  that 
have  been  brought  into  commerce  by  it.  The  news  of  the 
discovery  has  created  much  uneasiness  in  the  West  Indies 
—notably  in  Dominica — where  the  preparation  of  concen- 
trated lime-juice  for  citric  acid  manufacture  is  an  industry 
of  some  importance.  The  uneasiness  has  been  allayed 
somewhat,  however,  by-  a  letter  read  by  Dr.  Alfred  Nicholls, 
of  Dominica,  from  a  London  drug  firm,  in  which  the  opinion 
is  expressed  that  the  experiments  are  not  likely,  within  the 
near  future,  to  reach  a  stage  at  which  they  would  become 
dangerous  to  the  lime  industry.  This  letter  appears  in  the 
current  issue  of  the  Keiv  Bulletin, in  which  is  also  printed 
a  communication, dated  L3th  June,  from  the  British  Ambas- 
sador at  Berlin  on  the  same  subject.  Sir  E.  B.  Mulct  states 
that,  according  to  information  which  he  has  received  from 
the  Imperial  German  Foreign  Office,  the  director  of  the 
chemical  works  at  Tnann,  in  Alsace,  states  that   the  result 


of  the  experiments  in  the  production  of  citric  acid  from 
sugar  solution  increases  the  prospect  of  ultimate  success,  but 
that  certain  difficulties  have  been  encountered  which  must 
lie  overcome  before  there  can  be  any  question  of  the 
mercantile  utilisation  of  the  process. — Chemist  and  Druggist. 


The  Export  or  Tinctures  and  Essences. 

Concessions  hij  the  Board  of  Inland  llecenue. 

The  following  general  order.  No.  15,  1KU4,  dated 
June  18th,  1894,  containing  further  regulations  on  the 
subject  of  lh«  exportation,  on  drawback,  of  tinctures  and 
flavouring  essences,  has  recently  been  issued  by  the  Board 
of  lulaud  Revenue  : — 

The  attention  of  the  service  is  directed  to  the  following 
changes  in  the  existing  regulations  affecting  the  exportation 
of  tinctures  and  flavouring  essences  : — 

1.  Tinctures  and  flavouring  essences  may  be  exported  in 
bottles  or  metal  canisters,  holding  any  quantity,  packed  in 
cases  each  containing  not  less  than  two  liquid  gallons. 
Essences,  however,  in  bottles  not  exceeding  4  oz.  each,  may- 
be packed  iu  1-gallon  cases,  but  no  consignment  less  than 
2  gallons  can  be  exported.  The  bottles  or  canisters  may  be 
of  different  sizes,  but  the  number  of  such  sizes  that  may  be 
packed  in  a  case  is  not  to  exceed  three.  Tinctures  and 
essences  may  be  packed  in  the  same  ease. 

2.  Jars,  covered  with  wicker-work,  containing  not  less 
than  two  and  not  more  than  five  gallons,  and  iron  drums 
holding  not  less  than  two  and  not  more  than  ten  gallons, 
may  be  enported  without  being  cased,  but  a  wooden  tally 
showing  the  distinguishing  particulars  required  to  be  branded, 
or  inscribed  on  a  case,  must  be  affixed  securely  by  wire  to 
the  neck  of  each  jar  or  drum. 

3.  The  exporter  must  set  apart  the  bottles  or  canisters 
intended  for  each  case,  grouping  each  size,  so  that  the 
officer  may  conveniently  count  them  and  test  their  contents. 
When  metal  canisters  are  used  they  must  not  be  finally 
corked,  or  otherwise  closed,  until  the  officer  has  fully 
satisfied  himself  that  the  contents  correspond  with  the 
specification  in  the  notice  to  pack. 

4.  The  quantity  of  tincture  or  of  flavouring  essence  in  any 
bottle  or  canister,  whether  to  be  invoiced  by  weight  or 
otherwise,  is  to  be  ascertained  by  imperial  measure. 

The  exporter,  in  his  notice  to  pack,  must  specify  the 
following  particulars  against  each  different  size  of  bottle  or 
canister  :  — 

(«.)  The  quantity  in  bulk  to  the  nearest  thousandth  part 
of  a  gallon  which  each  bottle  or  canister  contains.  And  as 
to  bottles  not  exceeding  four  ounces  each,  the  to'.al  contents 
of  six  such  bottles  may  be  declared. 

(6.)  The  total  number  of  bottles  of  each  size. 

(c.)  The  total  quantity  in  bulk  gallons  and  parts  of  a 
gallon. 

(rf.)  The  alcoholic  strength  at  proof. 

(e.)  The  proof  gallons  and  parts  of  a  gallon. 

5.  Whenever  practicable  the  officer  should  check  the 
bulk  quantity  by  the  ordinary  standard  impeiial  measures 
provided  by  the  exporter.  When  the  quantity  in  any  bottle 
cr  canister  does  not  correspond  to  the  recognised  imperial 
measure,  as  a  gallon,  quart  (0-250  gallon),  pint  (0-125 
gallon),  or  half-pint  (0-0G2  gallon),  graduated  glass 
measures,  which  will  be  supplied  to  supervisors  on  appli- 
cation to  the  principal  of  the  laboratory,  are  to  be  used, 
and  the  quantity  checked  to  the  thousandth  part  of  a 
"allon.  The  calculations  for  drawback  are  to  be  regulated 
by  the  order  of  February  4,  1893,  whether  the  bottles  or 
canisters  be  measured  singly  or  in  groups  of  six. 

6.  When  the  number  of  bottles  in  any  consignment  tloes 
not  exceed  100,  the  officer  is  to  measure  1  in  every  25. 
When  it  exceeds  that  limit,  then  1  in  every  50  after  the 
first  100.  When  canisters  are  used  the  measurement  of 
not  less  than  1  in  1 0,  and,  if  jars  or  drums,  not  less  than 
1  in  5,  should  be  checked.  A  larger  proportion  of  bottles 
may  be  measured  should  the  officer,  from  any  exceptional 
circumstances,  consider  it  necessary. 

7.  Spirits  of  nitre  need  no  longer  be  sampled  in  each 
consignment.  This  preparation  however,  should  be  frc- 
quentlv   sampled,   but    when    of    the   same    strength    one 
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iv  Dumbi  r  "i  oonsignn  i  m-.   on  1 1>«- 
day,  and  belonging  to  it"-  same  export  ifHcient 

porter   should,   as   a   general    rule,   eotei    on 
separate   forms   preparations   packed    in   any   eoDsigninent 
which   earrj    different   rates  nf   allowances   foi    waste, 
which  are  not  sohedulcd  as  entitled  to  an)  such  allowance 
li    m  tient,  however,  they   may,  in   tb 

small     onsignments,  be  shown  In  separate  groups  on  the 
Mini,-  form,  and  in  cither  case  the  allowance  claimed   musl 
stated     •Chemist  and  Druggist. 

Coai    IN   [bklahd. 

During  the  past  18  months  boring  operations  have  been 

ii  'l  on  al  Dungann under  the  direction  of  Mr,  l> kid 

Munro,  to  prove  the  existence  of  coal.  The  work  "as 
bronght  to  a  successful  issue  this  month,  when  s  Be  im  of 
bituni  il,  5  ft.  11  in.  in  thickness  a  i  die 

depth  :ii  which  the  bi am  w:is  discovered  is  189  yards  from 
the  surface.     Arrangements  will  be  made  by  the  Dungannon 
Collieries  Company,  Limited,  for  working   the  coal  at   an 
eurlj  date.     The  company  own  1,800  acres  of  land  in  the 
ghbourhood,  and  the    engineer  is  of  opinion  that  coal 
un  ler  the  whole  of  this  area.     A  stratum  of  red  sand- 
stone intervenes  between  the  Borface  and  the  coal  measures. 
■tiral  Tratie  Journal. 

Tin   Nitrate  os  Soda   Market. 

The  market  opened  in  January  at  9*.  per  cwt.  as  the 
value  of  arrived  cargoes,  and  9s.  l  ',</.  to  i)s.  So.  lor  spring 
arrival,  holders  being  in  a  very  confident  mood. 

The   actual    consumption    in    Europe  tor   the    half-year 

amounts   to    588,000   ton],   <^t'  which   tin*   Continent   look 

3  tons  and  the   United  Kingdom  85,000  tons.     This 

represents  an  increase  of  1 1   per  cent,  on  the  Continent  and 


it)  per  cent,  in  the   United   Ivingd    n  J  with  the 

same  period  Insl   year     Su 

pale.l  ill  our  circ 

■option 

Iii  the  I  i: 

rate  of  abi  il  per  am  um. 

consumption   in    I  monthi 

of  the  past  thi 


ooo 

Whilst   ih     consumption   for  the  twclvt    months  ending 
.•'.mil  June  1892,  1893,  and  1894  I 


1892. 


Continent  

United  Kingdom 

United  States 

aents  for  the") 

same    period    line  - 

) 


1894 


■  ;i 

114. 

lol.o  n> 

111 

"00 

.iioo 

•  i00 

s  17,000 

9  iT.ilOO 

ilOO 

Nitrate  of  Soda. 
Shipments,  Consumption,  Stocks,  and  Prices,  from  1887  to  1891. 


1888. 


iv,,,. 


1892. 


■ 


Shipments  from  South  American  ports  to  all  parts  fur  the  six 

months  ending  80th  June. 
Do.  for  the  12  months  ending  30th  June 

m  30th  June 

Stocks  in  United  Kingdom  porls :  — 


Tons 


715,000 

i  i- 


330.000 
809,000 
138,000 


Wi.noo 

907.000 

1404,000 

180,000 

1S88. 


Liverpool Tons       3.500 

London 2.500 

Ont  ports „  1,000 


1890. 


1893. 


1894. 


8,000 
2.300 
7,700 


8,000  2,000 

1.700  2,700 

7,800  2.300 


12,000 


1- 


17,000 


^ 


Stocks  in  Continental  ports  on  80th  limn 

Consumption  iu  United  Kingdom  for  the  six  months  ending 
until  J 
Do. in  Continent       do.       do 

Do.  in  United  Kingdom  for  the  12  months     do 

Do.  in  Continent  do.       do 

Do.  in  United  Slates  do.        do 

Do.  in  the  World  do.       do 


Tons 


supply  on  30th  June  (including  the  quantity  afloat  tor 
Eurojieand  Stocks  in  tinted  Kingdom  and  Continent) 

Price  on  30th  June p^,.  rfat. 


30,000 
73,000 

340,000 
105,000 

I-.-,. 

045,000 

190.000 
9s. 


95,000 

91,000 

495.000 

123,000 

700, 

75,000 

251.000 

-• 


107,000 

• 

84.000 

85,000 

493.000 

503,000 

114,000 

eM.000 

100,000 

100,000 

SCO.OOO 

301.000 

• 

S».3d. 

Bs.ua. 

—  \V.  Montgomery  &  Co.'s  Circular. 
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Thk    Br\..u.   Siiin.i.Ai    INDUSTRY. 

The  French  Consul  at  Calcutta,  iu  a  report  upou  the  present 
condition  of  the  Indian  lac  industry,  states  that  the  finest 
descriptions  of  stick  lac  are  found  in  Assam  and  Bengal, 
that  coming  from  the  former  country  being  a  very  important 
article  of  trade.  Lac  from  Burmah,  which  is  chiefly  pro- 
i laced  in  the  upper  districts  and  the  Shan  States,  is  sent  to 
Calcutta  to  be  worked  up.  Burmah.  it  is  stated,  is  in  a 
position  to  supplj  endless  quantities  of  lac,  as  the  vast 
forests  there  contain  many  descriptions  of  trees  adapted  to 
its  development.  The  districts  of  the  Punjab  and  Mysore 
are  large  producers  cf  lac.  which  is  chiefly  used  at  the  place 
of  production,  its  inferior  quality  rendering  it  unfit  for 
exportation.  Then  come  Bengal,  Oudh,  Scinde,  and  the 
(  entral  Provinces.  According  to  quality,  it  is  either  sent  to 
Calcutta  to  he  melted,  or  to  certain  towns  of  the  interior, 
such  as  Hyderabad  and  Mirzapore,  for  working  up  into 
bangles  and  other  articles.  There  are  large  numbers  of  lac 
factories  iu  India,  but  most  of  them  are  of  little  importance, 
and  only  turn  out  products  of  very  second-rate  quality.  The 
methods  of  manufacture  vary  according  to  district.  In  hat- 
making,  a  mixture  of  lac,  mastic  pounce,  and  other  resins, 
dissolved  in  alcohol,  is  used  to  stiffen  silk  hats,  and  iu  litho- 
graphy lac  is  used  in  connection  with  the  preparation  of  the 
ink.  Mixed  with  resin  and  certain  colouring  material  it 
makes  sealiug-wax.  Lac  alsu  enters  into  the  composition  of 
numerous  varnishes.  In  adding  to  a  solution  of  lac  in 
alcohol  a  yellow  clear  substance  such  as  gum  gutta,  saffron, 
&e  .  a  liquid  is  obtained  which  gives  to  copper  and  other 
metals  the  appearance  of  gold,  while  still  preserving  their 
brightness.  The  quantity  of  lac  exported  in  1S92-93 
amounted  to  125.216  cwts.  valued  at  7,7S7,oS3  rupees.  In 
the  preceding  year  the  value  amounted  to  7,444,460  rupees. 

-Ibid. 


Imports  op  Oils  for  Month  ending  30th  .Ii  \i. 


BOARD  OF  TRADE  RETURNS, 

Summary  of  Imports. 


Articles. 


Metals 

Chemicals  and  dyestufls 

Oils 

Eaw  materials  for  non-textile  in- 
dustries. 

Total  value  or  all  imports 


Month  ending  30th  June. 


1893. 


1894. 


£ 

£ 

1,719,400 

1,727,878 

401,202 

461,124 

554,143 

633,748 

3,402,S45 

4,362,931 

31,869,598 

34,250,03! 

Summary  of 

Exports. 

Month  ending  80th  June. 

Articles. 

1893. 

is;>4 

Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  ot  all  exports 


£ 
2,934,051 
748,734 
B.670,898 


£ 

2,02(1,433 

735,366 

2.337,341 


Articles. 

Quantities. 

Values. 

1893.     !      1894. 

1893. 

1894. 

£ 

3,323          3.%5u7             4.436 

700           3,573         29.5S9 

119,509         97,838       141,357 

11,161,480    11,046*972       172,352 

1.7:;s             2,228          41,139 

£ 
39,63  9 
122,538 
103.s.'5 
172.043 

Other  articles  . .  Value  £ 
Total  value  of  oils... 

2.4-10            2,351          49.701 

33,671  ,       33.790          37,968 

77,511 

37,254 
70,74) 

•• 

554,143 

633.748 

Imports  op    Raw    Material   for   Non-Textile 
Industries  for  Month  ending  30tii  June. 


Articles. 


Quantities. 


Values. 


1894. 


1893. 


1894. 


Bark, Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 
Arabic 


Lac,  4c 

Gutta-percha 

Hides,  raw : — 
Dry 


Wet 

Ivory 

Manure : — 
Guano Tons 

Bones 

Nitrate  of  soda...       „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Liuen  rags Tons 

Esparto ,, 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn , 

Staves „ 

Mahogany Tons 

Other  articles Value  £ 


5.S49 

456,492 

21,655 

4,448 

12,090 

8,279 

29.450 

41,012 

791 

2,265 
2379 

4,557 

27,811 

64,399 

1,223 

15.3SS 

17,692 

101,518 

183,117 

1,282 

190.0S3 

453,380 

7,854 

4.004 


Total  value  . 


18,785,271 


17,909,155 


£ 

2,481 

9.547 

310,013 

71,634 

2  1,723 

230  S78 

4,470 

10,901 

10.450 

58,215 

3,168 

22.97S 

43,888 

87,268 

44,098 

85,736 

1,215 

33,201 

S.S38 

8,999 

3,063 

12,703 

9,678 

40,952 

29,919 

55,595 

15,520 

00,105 

1,030 

10.794 

17.66S 

6S.950 

21.6S1 

100,849 

159,300 

20,907 

270,850 

260,177  ; 

4,457 

817 

231,694 

839.S75 

745.043 

972.842 

20,637 

6,118 


34,987 
32,027 
819.728  ' 


£ 

4,li)0 
45,716 
244,373 

9,533 
54,737 
20,9:12 

104,862 
88.3SS 
42,026 

17,209 
13,503 
91,957 
49.356 
16,124, 
10,450 
76.6S1 

110,533 
39,416 

339.355 

477,834 
1.625,142 
67,215 
49,041 
700.182 


3,402,845      4,362,931 


Besides  the  above,  drugs  to  the  value  of  63,797?.  were  imported, 
as  against  50,725/.  in  June  1893. 
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[atroaos  o»  Chemicals   im'  Dykstbffo  >  < ■  1 1   M< 

in    Jim 


Article!. 

Quant  i  tlra. 

Values. 

IV... 

18M. 

1893. 

1891. 

a 

£ 

B,907 

S3.UJ 

13,281 

Hark  (Unnora',  4c.)    ,. 

11,209 

30377 

s.j.'.: 

5,976 

•• 

•• 

i  18 

n 

2.532 

MS 

Cutch  and  gamtuer  Tons 

1,743 

27364 

•• 

•• 

U.558 

25.7  IS 

•• 

•• 

27.212 

14,787 

•• 

•• 

3,312 

4847 

;.;- 

2,250 

33,729 

Nitrate  of  potash  .      „ 

18,281 

19,401 

2,404 

2309 

81,089 

134.101 

8 1.7'.'.i 

Other  articles. . .  Value  £ 

1  18,059 

Total  value  of  chemicals 

" 

401,262 

l«4  124 

Exports  oi    Misorllankoui    \  -  I 

III     .ll    M    . 


IMPORTS  OP  MKTAL8  FOR  MONTH  ENDING  30TII    JcKE. 


Articles. 


Quantities. 


Values. 


1893. 


1894.  1893. 


1894. 


Copper  :— 
Ore Tons 

Begulua „ 

Unwrought  ....      „ 

Iron: — 
Ore „ 

Bolt,  bar,  Ac. ...      „ 

Steel,  unwrought . .      „ 

Lead,  pig  and  sheet      „ 

Pyritea , 

Quicksilver Lb. 

Silver  ore Value  £ 

T.n Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


£ 
38362 


£ 
45,136 


7.646  7,891 

11,068  :,:«!       261,683        152,464 


1317 

875,615 

7.814 

603 

H013 

53335 

698,820 

3532 1 
4323 


5,620 


83,148       224,701 


158369 

251*18 

301376 

4,9  U 

71,068 

16317 

570 

4361 

4,420 

107.771 

139,187 

52,587 

01367 

675,355 

62341 

53,564 

269,616 

272,446 

41,888 

143,680 

4,140 

78,952 

71,602 

.. 

160,191 

176.9H 

Quantities. 


Artloles. 


ISM 


Qunpowder Lb. 

Military  atom..  Value  £ 

Candles Lb, 

Caoutchouc Value  £ 

Cement Tons 

Product*  of  coal   Value  £ 

F.arthenwure 

Stoneware 

Glans:  — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather :— 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.  Yds. 

Painters' materials  Yal.£ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


Total  value  . 


48,883 


6359. 

16  887 
12371 

036 1 

82,882 
5,160 
57,041 


I-    ■ 


\  aloes. 


£ 

.. 

.. 

117.172 
6.3S1 


7,761 


10,656        121,945 
22,447 
1,430 


1.792.500 

75,176 

1,584 

19,464 


60,791 
139349 
134,181 

34,748 


£ 

■ 
13,1.10 

■ 

67.520 

112.71" 
25,900 
52370 


2,670398     2387341 


Exports  of  Metals 

Month 

(other 

ENDING 

than  Machinery)  for 

30TH    J  l  NE. 

Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1891. 

1.719,400     1.727378 


Brass Cwt. 

Copper : — 
Unwrought ., 

Wrought , 

Hiied  metal 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead 

Plated  wares...  Value  £ 

Telegraph  wires        „ 

Tin Cwt. 

Zinc 

Other  articles  . .  Value  £ 

Total  value 


10,081 

61,123 

37,012 

35,90S 

20,128 

28,163 

19,096 

.. 

.. 

296361 

260,157 

1344 

5,091 

.. 

•• 

• 

13338 

" 

£  £ 

35,835 


147334 

101.340 
54387 

176,571 

51,167  523*3 


51,783 
95393 


28274 

11,2  >i 


14311 

56.083 


_ 
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Expobts  of  Dbugs  axd  Chemicals  fob  Month  ending 
:;orn  Jtjne. 


Quantities. 

Values. 

Articles. 

1893. 

1S94. 

1893.     1 

1 

1894. 

451,371 
154,434 

■:r,905 

4119,703 
I'G.fill 
33,895 

£ 
151,397 

65.574 
169,414 

77,565 
J-.'.  J*  I 

119,Mi 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

58369 

-- 

87JU826 

•• 

7i:'.;yi 

I 

iHontftlp  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

ArPLI  CATIONS. 

11.9CO.  G.  W.  Brown  and  W.  R.  Skinner.  Improve- 
ments in  apparatus  for  evaporating  and  condensing,  and 
for  beating  feed-water  for  steam  boilers.     June  20. 

11,991.   W.  Evans.     See  Class  XVIII.,  1?. 

12,880.  G.  A.  Barnard.  Improvements  in  apparatus  for 
cooling  or  condensing  fluids.  Complete  Specification. 
July  3. 

Complete  Specifications  Accepted. 

1893. 

12,941.  L.  Maiche  and  C.  Maiche.  Improvements  relat- 
ing to  the  purification  of  water  and  to  apparatus  therefor. 
June  27. 

14,840.  M.  Julien.  Apparatus  for  effecting  the  intimate 
mixture  of  liquids,  semi-liquids,  or  liquefied  matters.  July  4. 

14,900.  E.  C.  Buik.  Improvements  in  apparatus  for 
absorbing  gases.     July  1 1 . 

15.724.  J.  Harper.  An  improved  apparatus  for  assisting 
in  the  drying  of  hops.     July  18. 

16,151.  P.  J.  Worsley,  W.  Windus,  and  B.  Bracey.  See 
Class  VII. 

24,266.  H.  S.  Keating.  An  improvement  in  hydrometers, 
saccharometers,  and  such  like  instruments.     July  11. 

1894. 
7235.  1).   McGill.     An   improved  method  of  and  means 
for  the  compression  of  air  or  other  gases.     July  1 1. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

1 1,801.  J.  Calderwood  and  J.  Hodges.  Improvements  in 
treating  paraffin  scale.     June  18. 

11,810.  J.  II.  Lamprey.  Improvements  in  apparatus  for 
the  rapid  and  economical  production  of  ozone.     June  19. 

12,048.  W.  H.  Biggs  and  R.  R.  Greenhow.  Improve- 
ments in  the  manufacture  of  artificial  fuel  from  anthracite 
coal  <laek  and  similar  substances.     June  22. 

12,663.  E.  Hermite,  C.  F.  Cooper,  and  E.  J.  Pater  son. 
An  improvement  in  the  purification  of  gas.     June  29. 

12,761.  \V.  P.  Thompson.— From  E.  Scott,  United  States- 
A  new  or  improved  combustible  material  and  process  of 
manufacturing  the  same.     July  2. 

12,888.  J.  C.  Fell. — From  M.  M.  Armstrong,  United 
States.  Method  of  smokeless  combustion  of  fuel,  &c. 
Complete  Specification.     July  3. 

13,114.  E.  Dans.  Improvements  in  the  manufacture  of 
heating  and  illuminating  gas.     July  6. 

13,299.  J.  B.  Taylor.  Improvements  in  the  manufacture 
of  fuel.     July  10. 

13,385.  B.  H.  Thwaite.  An  improved  process  for  gener- 
ating combustible  gas  and  in  apparatus  therefor.     July  11. 

Complete  Specifications  Accepted. 

1893. 

12,355.  \V.  Young.  Improvements  .in  the  production  of 
illuminating  gas  from  mioeral  oils,  and  in  apparatus  there- 
for, and  for  producing  water-gas.     June  27. 

12,389.  W.  1!.  Hartridge.  Improvements  in  and  relating 
to  the  manufacture  of  fuel.     June  27. 

13.126.  W.  Young.  Improvements  in  the  production  of 
illuminating  gas  and  by-products  from  liquid  hydrocarbons, 
and  in  apparatus  therefor.     July  4. 

13,163.  H.  M.  Caldwell  and  J.  E.  Tatham.  Improve- 
ments in  and  apparatus  for  distilling  or  cracking  and 
gasifying  hydrocarbon  oils  and  the  like.     July  11. 

14,545.  J.  Smith.  Improvements  in  the  production  of 
illuminating  gas.     July  18. 

15,432.  R.  H.  Laird  and  W.  H.  Laird.  Improved 
apparatus  lor  vaporising  oil.     July  18. 


1894. 


8588.    A.    G.    Glasgow, 
apparatus.     July  4. 


Improvements    in    water-gas 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Complete  Specification  Accepted. 
1893. 

16,769.  F.  W.  Clark.  An  improved  method  or  process 
for  the  extraction  of  naphthalene  and  other  hydrocarbons 
from  coal-tar  and  similar  substances.     July  1 1. 


IV.— COLOURING  MATTERS  and  DYES 
Applications. 

11,739.  E.  vonSalis.  Improvements  in  the  manufacture 
of  bases  applicable  for  the  production  of  substantive  cotton 
dyes.     June  18. 

11,709.  W.  Krauth.  A  process  for  the  production  of 
l-phenyl-3-methyl-5-pyrazolones.     June  18. 
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18,145    I     Levinstein  and  Co.,  I.im  ,  and   I    Levinstein. 
Improvements    in   and   connected    with    »i 
matters,    Juni 

19,814.  i  >.  [mray.  From  rhe  Society  ol  Chemical 
[udustry  in  Basle,  Switierland.  Manufacture  of  polyoxy- 
thionine  colouring  matters  dyeing  on  mordant!.  Complete 
Specification.     June  S3. 

18,691,  A.  Ashworth  and  J.  Burger,  Improvements  in 
the  production  of  oew  colouring  matters.    June  29. 

19,748.  ll.  I  -  Newton  -FromThe  Farbenfabriken  vormals 
!•'.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion  of  colouring  matters,     June  BO. 

18,156  C  !'•  Abel. — From  A.  Fischeeser  and  Co., 
Germany.  Manufacture  of  uaphthylendiamine  sulpho 
acids.     J  u  1  \  6. 

18,903.  C.  D.  Abel.  From  A.  Fischesser  and  Co., 
Germany.  Manufacture  of  a  new  i,  B-amidonaphtboldi- 
sulphu  acid  from  I,  8-naphthyleudinminetrisulpho  acid. 
July  7. 

18,960.  0.  [mray.— From  Goerlich  and  Wichmann,  &  Co  . 
Germany.  An  improvement  in  the  manufacture  of  yellow 
pruasiates  from  the  rhodanalkalis.     July  9. 

18    C.  D.  Abel. — From  The   Vctien  Gesellschaft  ffir 
Aniliu  Fabrikation,  Germany.     Production  of  fast  dyi 
mordanted  fibre.     July  11. 

13,577,  J.Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  relating  to  the 
manufacture  of  nitrosamines.    July  13. 

Complete  Specifications  Accepted. 
1893. 

1  1,207.  <  >.  [mray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  anil  liruuing.  Improvements  in  the  production 
of  colouring  matters  from  meta-amidopheuol-plitlialeines. 
June  87. 

15,969.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
amidonaphtholsulphu  acids  and  colouring  matters  there- 
from.    June  87. 

15,404.  G.  Tobias.  Preparation  of  a  new  8-naphthyl- 
aminesulphonic  acid  by  means  of  the  salts  of  fi-naphthyl- 
annne  and  /S-naphthylsulfaniin  acid.     June  27. 

16,199.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  2 . 7-aniidonaphthol- 
disuluho  acid  and  of  colouring  matters  derived  therefrom. 
duly  IS. 

16,780.  11.  E.  Newton. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  or  production  of  colouring 
matters  and  materials  therefor.     July  11. 

17,141.  H.I-..  Newton. — From  the  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
sulpho-acids  of  the  naphthalene  series.     July  18. 

17,141a.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Mayer  and  Co.  The  manufacture  or  production 
of  sulpho-acids  derived  from  0,-napbthylamine,  /3^-disulpho 
acid.     July  18. 

17,14  1b.  II.  E.  Newton. — From  The  Farbenfabriken 
vormals  F  Bayer  and  Co.  The  manufacture  or  production 
of  a,-naphthylnmine  8,a3/34-trisulpho-acid,  and  of  other 
sulpho-acids  derived  therefrom.     July  18. 

17,141c.  H.  E.  Xewton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  sulpho-acids  derived  from  naphthalene  e^&a,  (or  a.,fl3a,) 
trisulpho-acid  or  analogous  sulpho-acids.     July  18. 

17,478.  B.  Willcox.— From  The  Badische  Anilin  und 
Soda  F'abrik.  The  manufacture  and  production  of  new 
colouring  matters  and  leuco  compounds  related  to  the  indigo 
series,  and  of  new  materials  therefor.     July  11. 

17,.">72.  B.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Improvements  in  the  manufacture  of  beta- 
mcthyleurhodine.     July  18. 

18,958.  A.  Bang.— From  G.  A.  Dahl.  Processes  for  the 
production  of  dyestuffs.     July  18. 


1  HO  I 


J.(     I     Dm  i.i.   ii    I     Hnguonio,  and   A.  .1.  .1. 
in.      Manufacture  of  new    violet,   blu 

■til.-  colouring   matters   foi    dyeing    cotton, 

'J  7. 


V.— TKXTILKS.  COTTON,   WOOL,  SILK,   Ktc. 

Ami  cations. 

11,754.    W.     I       Heys.— From    (..    Malard,     Fra 
Improvements  in  the  process  of  and  apparatus  for  scouring 
■nd  degi  p,  ciflcation.    June  18. 

rhompson      From    P.    C.     D.    Castle, 
mj       See  I  lass  XIV. 

Complete  Specipicatio>.s  Accepted. 

1893. 

16,179.  VI  l  and   I.    Ingham.     Improvements 

in  the  method  and  apparatus  for  colour-classing  and 
designing  for  the  manufacture  of  textile  good*.     Jui 

16,698.  E.  .1.  (i Iwin.     Improvi  1   treatment  of  textile 

fabrics    and   production    of    mal  for   use   as 

tracing  cloth.     Julv  1  1. 


VI.— DYEING,  CALICO  PRINTING,  PAPFP. 
STAINING,  and  BLEACHING. 

Applications. 

12,303.  H.  H.  Lake.— From  La  Societc  Bonnet,  Ramel, 
Savignv,  Giraud,  and  Manias,  France.  Improvements 
relating  to  the  printing  of  fabrics.     June  85. 

12,600.  H.  Baines.  A  new  or  improved  manufacture  or 
production  of  a  single  or  multi-coloured  list  or  selvedge  on 
piece-dyed  cloths.     June  28. 

12, 722.  C.  H.  Smith.  Improvements  in  bleaching  calico, 
cloth,  aud  other  woven  fabrics.     June  30. 

19,762.  M.  Kalisch,  W.  A.  Rosenberg,  and  J.  Entwistle. 
Improvements  in  the  manufacture  or  production  of  cloths 
in  variegated  colours.     July  8. 

12,866.  M.  Cockroft.  Improvements  in  apparatus  for 
dyeing  stockings,  gloves,  and  other  fabrics.     July  3. 

13,210.  H.  W.  Sanderson.  Improvements  in  and  relating 
to  the  printing  of  textile  fabrics.  Complete  Specification. 
July  7. 

13,443.  C.  D.  Abel.-  From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.      See  Class  IV.     July  11. 

Complete  Specifications  Accepted. 

1893. 

13,579.  J.  Rhodes,  jun.,  and  A.  B.  Perkins.  Improve- 
ments in  apparatus  for  dyeing  stubbing  or  slivers  of  fibrous 
material.     July  11. 

16,038.  T.  P.  Miller.  Improvements  in  apparatus  for 
treating  fibrous  materials,  yarns,  or  threads  with  mordanting, 
preparing,  dyeing,  or  other  liquids.     July  11. 

1894. 

8964.  J.  W.  About.  Method  of  bleaching  paper  pulp  or 
other  flocky  substances.     July  4. 

11,077.  K.  Hoffmann.  Improvements  relating  t>  dyeing 
wool  with  chromium  lakes.     July  1  1. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

11,859.  G.  Bamberg.  Improvements  iu  the  manufacture 
of  silieati  of  soda  and  carbonate  of  soda,  and  in  apparatus 
for  that  purpose.     June  19. 

11.966.  J.  Brock.  V.  C.  Driffield,  and  F.  W.  Wright. 
Improvements  in  and  apparatus  for  effecting  the  decompo- 
sition of  gases  by  means  of  porous  or  catalytic  material, 
more  especially  intended  for  use  iu  the  production  of 
chlorine  from  hydrochloric  acid  gas  and  air.     June  20. 

11.967.  J.  Brock,  V.  C.  Driffield,  F.  W.  Wright,  and 
T.  Davies.  Improvements  in  apparatus  for  effecting  the 
decomposition  of  gases  by  means  of  porous  or  catalytic 
substance,  more  especially  intended  for  use  in  the  produc- 
tion of  chlorine  from  hydrochloric  acid  gas  and  air. 
.Tune  20. 

11.968.  J.  Brock,  V.  C.  Driffield,  A.  Carey,  and  G.  Ogg. 
Improvements  in  apparatus  relating  to  the  manufacture  of 
chlorine.     June  20. 

11,988.  G.S.Albright  and  J.  J.  Hood.  Improvements 
in  the  preparation  of  sulphur.     June  21. 

12,086.  H.  B.  Angel.  Improvements  in  the  manufacture 
of  bicarbonate  of  soda.     June  22. 

12.218.  H.  Y.  Castner.  Improvements  in  the  manu- 
facture of  cyanides.     June  23. 

12.219.  H.  Y.  Castner.  Improvements  in  the  manu- 
facture of  cyanides.     June  23. 

12.384.  I.  A.  F.  Bang  and  M.  C.  A.  Ruffin.  Manufacture 
of  anhydrous  stannic  acid.     June  26. 

12.034.  F.  Hamer.  The  production  of  nitric  acid,  NHOs, 
and  the  nitrates  of  soda,  of  potash,  and  of  lime.     June  29. 

12.675.  A.  Staub.  Improvements  relating  to  the  manu- 
facture of  sulphuric  acid,  and  to  apparatus  therefor. 
June  29. 

12,708.  G.  Dalton  and  T.  B.  Provis.  See  Class 
XVIII.,  C. 

12,881.  H.  H.  Lake. — From  L.  Sternberg,  United  States. 
Improvements  in  apparatus  for  obtaining  ammonia  and 
ammonia-salts  from  nitrogenous  organic  matters.  Complete 
Specification.     July  3. 

13,199.  C.  Easpe.  Improvements  in  the  manufacture  of 
soluble  metallic  phosphate  compounds.     July  7. 

13,202.  H.  Wilcox.     See  Class  XIII. 

13,315.  W.  McD.  Mackey  and  J.  F.  Hutcheson.  Im- 
provements in  the  manufacture  of  ammonia.     July  10. 

Complete  Specifications  Accepted. 

1893. 

12,927.  A.  Witscherlich.  Process  for  utilising  the  lyes 
of  sulphite  cellulose  products  obtained  in  such  process, 
and  apparatus  employed  for  that  purpose.     June  27. 

13,406.  R.  Haddan. — From  Compagnie  Electro-ehimique 
de  St.  Beron.  Improvements  in  or  relating  to  the  treatment 
of  sodium  chloride,  and  to  the  method  of  utilising  the 
product  in  the  manufacture  of  white  lead,  soda,  chlorine,  and 
their  derivatives.     July  18. 

16,151.  P.  J.  Worslev,  W.  Windus,  and  B.  Bracey. 
Improvements  iu  or  connected  with  pumping  and  absorbing 
chlorine  gas,  and  apparatus  for  use  therein.     July  4. 

17,846.  II.  W.  Crowther  and  E.  C.  Rossiter.  Improve- 
ments in  the  manufacture  of  sulphocyauides.     July  18. 

1894. 
10,589-  O.  Imray. — From  P.  Gredf.     Process  for  treating 
blast-furnace  gases   for   the   extractiou   of     alkaline    and 
ammonium    compounds,    iodides,    and    iodire     therefrom. 
July  11. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

12,056.   R.   M.   Wight.     Improvements   in  machinery  or 

apparatus  tor  use  iu  the  manufacture  of  sheet  gias-. 
June  22. 

12.291.  VY.  Hassall  and  H.  W.  Saasom.  Improvements 
relating  to  fire-places  for  pottery  and  other  like  kilns. 
June  25. 

12.7S9.  J.  T.  Newell.  An  improved  method  of  decorating 
glass,  earthenware,  and  metallic  substaneea     July  2. 

13,017.  1'.  Shelley.  Process  of  decorating  pottery, 
glass,  or  similar  goods.     Complete  Specification      July  5. 

13,290.  H.  B.  Barlow.— From  J.  J.  Power,  United 
States.  Apparatus  for  blowing  and  moulding  in  srlass. 
July  10. 

13,293.  T.  W.  Twyford.  Improvements  in  means  for 
uniting  or  counecting  together  earthenware  and  other 
non-metallic  articles,  structures,  and  objects.     July  10. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

11,973.  J  Stow.  An  improved  method  of  preparing 
concrete.     JuDe  21. 

12,233.  A.J.  B.Ward.  Non-slippery  pavements.  Com- 
plete Specification.     June  23. 

12,350.  W.  Bruch.  A  new  or  improved  hydraulic 
cement.     June  26. 

12,811.  J.  Pfeiffer.  Improved  process  for  the  manufac- 
ture of  artificial  sandstone.     July  2. 

13,029.  S.  J.  Beamau  and  J.  Deas.  Improvements  in 
furnaces  for  burning  sludge,  slurrv,  and  like  materials. 
July  5. 

13,198.  J.  H.  Lester.  Improvements  in  treating  certain 
waste  materials  to  produce  valuable  products,  such  as 
plaster  or  stiffening,  weighting,  and  whitening  materials 
therefrom.     July  7. 

13,607.  R.  Y.  Ardagh.  Improvements  in  the  manufac- 
ture of  wooden  blocks  for  paving  and  flooring.     July  14. 

Complete  Specifications  Accepted. 

1893. 

17.322.  A.  McLean  and  C.  W.  Wilson.  Improvements 
relating  to  the  manufacture  of  artificial  stone.     July  18. 

1894. 
9958.  H.  Maurer.     An  improved  process  of  manufacturing 
porous  bricks.     July  4. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

11,797.  E.D.Kendall.  Improvement  in  the  method  or 
process  of  treating  gold  and  silver  ores,  and  a  composition 
of  matter  for  the  same  purpose.  Complete  Specification. 
June  18. 

12,171.  W.  A.  Jenkin.  A  method  for  the  removal  of 
arsenic,  antimony,  and  bismuth  from  copper  liquors  by  means 
of  an  iron  salt.     June  23. 

12,311.  H.  T.  Barnett.  Improvements  in  and  connected 
with  the  distillation  of  zinc.     June  26. 
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12,389.  0     Kl  or   improved  process  for  i 

duoing  roil,  ,i  bats.    ( lompleti  Sp  runeS 

18,879.  I  W  MoKenna  Improved  process  for  renewing 
old  st  Complete  Specification.    July  8. 

18,088.  .'  I. akin  and  C.  H.  Puce,  [mprovements  in  the 
manufacture  of  wrought  iron,     .1 

13,048.  .1.  Bedford,  [mprovements  in  tin-  manufacture 
of  steel.     Julj  5. 

l.i.  1st.  T.  Hampton.  Improvements  in  the  manufacture 
of  steel,    Jul]  7. 

13,262.  \  V,  Newton.  -From  A.  Nobel,  Franca.  Im- 
provements in  TOlding  ami  soldering  metals.    July  '.'. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

I39:t. 

1  5.J-J7.  C,  .1.  Bagley,  I..  Roberts,  and  the  Moor  Steel  and 
Iron  Co.,  Lira.  Improvements  in  the  means  employed 
for  re  heating  slabs  or  steel  or  iron,    Jnly  11. 

15,152.   I.  C.  Broadwell.     Improvements  in  i sesses  of 

eoating  metals  with  aluminium  or  it*  diluent  alloys. 
June  '-'7. 

I  Maddison.     Improvements  in  the  manufacture 

of  iron  and  steel  article-.     June  27. 

i  Allen  ami  C.  Davoy.  [mprovements  in 
apparatus  for  the  manufacture  of  cast  iron  and  steel. 
July  4. 

16,421.  11.  Sohneider,  [mprovements  in  the  manufacture 
of  armour  plates  anil  the  like,  and  apparatus  therefor. 
June  97. 

l.    C.   Moldenhauer.     A    process   for  precipitating 
ous  metals  from  solutions.     July  11. 

93,619.  R.  B.  Besemfelder.  [mprovements  in  the  method 
of  separating  metals  from  ores,  and  from  other  mixtures  or 
insoluble  substances  therewith.     July  11. 

84,900.  K.  Weinberg,  R.  Carrick,  and  J.  G.  Johanson. 
Improvements  in  the  elimination  of  the  oxides  of  zinc,  iron, 
and  copper  from  cobalt-oxide,  and  apparatus  therefor. 
July  18. 

1894. 

1472.  A.  II.  Bell  and  ('.Carter.  An  improved  apparatus 
for  precipitating  gold  and  silver  from  cyanide  solutions. 
June  -7. 

So<7.  A.  A.  Aelcerman.  An  improved  process  for  the 
manufacture  of  hard-face  armour  plate.     July  18. 

10,993.  W.  P.  Thompson.  —  From  E.  Bertraml  and 
( >.  Thiel.  Improvements  in  the  manufacture  of  steel. 
July  1 1 . 

11,148.  W.  P.Thompson.  —  From  (  >.  Nicolai.  An  im- 
proved flux  for  use  in  soldering  aluminium  and  other 
metals.     July  IS. 

11,574.  II.  R.  Muller  and  F.  i ).  Miiller.  A  means  or 
apparatus  for  producing  pure  castings.    July  is. 


13,358.   II    II   Laki       I  I.  I.    Itobi  rU,  1 

[mprovements    reliitii  ...  laratui 

•  r.      (  lompll  tO  Hi 

W.    A.    II.    Buckland,     An    in 

■  'ion. 

13,377.  P.   .1  l  i. mi    II .   i 

Improvemi  ate  in  ipp  iratus  fot 

■    in 

13,499.  A.    Sindii      I  Improve nts   in   pi 

nn.l   appai  mposition   of    alkali 

salt*.      Complete    Specification  [uly    12.       :■ 

applii  12,  i  893,  being  in  in 

Norwaj . 

Complete  Specifk  » m  ■-   Ai  •  i  i-ikd. 

189:i. 

14,056.  W.ll.  Longsdorf.     [mprovements  in  electrolytes 

for  primary  batteries.     Jul\    1- 

15,355.  II.   S.   Pyne   and  R.  Thompson.     An  improved 

electric  battery.     .Inly  4. 

15,610.  I',  c.  II. lily  and  M.  Guthrie.  Improvement* in 
apparatus  tot  the  electrolytical  decomposition  of  brine  ami 

other  liquids.     June  27. 

16,851,    \.i.  ntzsch.     Impro  material  for 

electrical  purpose-  and  method  of  prod  a  -lily  11. 

1894. 

3G74.  W.  H.  Longsdorf.  -From  G.  Hewett-  Improve- 
ments in  primary  gahauic  batteries  and  in  the  liquids  used 
therein.     July  11 . 

81)61.   II.  Carmichael.      Improved    apparatus    and  process 

for  electro-chemical  decompositions,     duly  18. 

9761.  T.  Craney.    Improvement-  in  electrolytic  apparatus. 

June  27. 

9949.  T.  Craney.  Improvements  in  electrolytic  apparatus. 
June  27. 

10,169.  G.R.Iilot.  Improvements  in  plates  for  secondary 
voltaic  batteries.     July  4. 

10,853.  J.Y.Johnson. — From  La  Society  L'Accumulatenr 
Fulmen.      Improvements     in    electrical    accumulators    or 

storage  batteries.     July  1 1 . 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

12,046.  A.  Schrmschieff.  Improvements  in  secondary 
batteries.     June  21. 

12,4?:!.  C.  P.  Shrewsbury.  F.  I..  Marshall,  J.  Cooper,  and 
J.  I..  Dobell.  Improvements  in  or  connected  with  electric 
batteries.     June  27. 

12,650,  R.  M.  Drake  and  J.  M.  Gorham.  Improvements 
in  storage  battery  plates.     June  29. 

12,993.  A.  Cruiekshank.  Improvements  in  the  electro- 
lytic separation  of  gold  from  ores.     Jul)  4. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

11,832.  J.  McDonald.— From  E.  J.  Pearson,  Australia. 
Improvements  in  the  manufacture  of  soap.     June  I 'J. 

11,885.  H.  Perl.  Improvements  in  and  connected  with 
soap  pieces.     Complete  Specification.     June  19. 

12,072.  J.  P.  F.  Field.  Improvements  in  and  relating  to 
the  manufacture  of  soap  for  foundry  and  other  purposes. 
June  22. 

12,367.  J.  van  Ruymbeke  and  W.  F.  Jobbins.  Process 
of  and  apparatus  for  obtaining  glycerine  and  other  products 
from  soaprnakers'  spent  lyes.  Complete  Specification- 
June  26. 

12,782.  W.  M.  Walters.  Improvements  in  the  manufac- 
ture of  soaps.     July  2. 

12,836.  C.  X.  Wilson.  Improvements  in  the  method  of 
and  apparatus  for  extracting  and  refining  wool-fat  from 
spent  wool-scouring  liquor.     J  uly  :t. 

13,104.  F.  Heilbron.  Improvements  in  or  applicable  to 
soap  in  tablets,  cakes,  or  bars.  Complete  Specilication. 
July  6. 
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Comtietk  Specifications  Accepted. 
1893. 

16,987.  W.  Spindler  and  C.  Stautz.  Improvements  in 
extracting  oil  from  oil-containing  plants  and  fruits,  and  in 
the  production  of  fodder  from  the  residual  matter.    July  18. 

1894. 

9179.  A.  Wendtland.  An  improved  process  for  remov- 
ing the  green  colour  from  paraffin,  vaseline,  and  lubricating 
oils,  which  have  had  that  colour  imparted  to  them  by  bodies 
containing  oxygen.     July  4. 


XV.— AGRICULTURE   and   MANURES. 
Complete  Specification  Accepted. 

1894. 

11,297.  G.  H.  Richards.  A  new  or  improved  apparatus 
for  vaporising  compounds  or  compositions  for  use  in  horti- 
culture.    Julv  18. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 


J.   Protheroe.     A  new  manufacture  of  paint. 
Improvements  in  the  manufacture 


12,299.  A. 
June  25. 

12.595.  W.  B.  Priest. 
of  white  lead.     June  28. 

12.S72.  F.  Evers.  Improvements  in  or  relating  to  rust 
preventive  compositions.     July  3. 

13,004.  J.  ClaseD.  A  new  or  improved  binding  medium 
for  size  colours  and  method  of  manufacturing  the  same. 
Complete  Specification.     July  4. 

13,145.  L.  E.  Josset.  Improvements  in  and  in  connection 
with  luminous  paint.     July  6. 

13,198.  J.  H.  Lester.     See  Class  IX. 

13,202.  H.  Wilcox.  Improvements  in  or  relating  to  the 
manufacture  of  white  lead  and  nitrate  of  ammonium.  July  7. 


Complete  Specification  Accepted. 

1894. 

10,424.  P.  F.  Johnson.  Improvements  in  the  manufac- 
ture of  plumbago  or  graphite,  commonly  called  black  lead. 
Julv  4. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

12,911.  P.  C.  Hewitt.  Improvements  in  glue-making 
machinery.     July  3. 

12,914.  R.  Haddan.— From  E.  Avellis,  Germany.  Im- 
provements relating  to  the  colouring  of  greased  leather. 
July  3. 

13,195.  T.  H.  L.  Bake  and  H.  A.  Leverett.  Improve- 
ments in  tanning  skins  and  hides.  Complete  Specification. 
July  7. 

13,345.  W.  P.  Thompson.— From  P.  C.  D.  Castle,  Ger- 
many. Improvements  in  the  manufacture  of  gum  or  size 
applicable  for  use  with  cotton,  wool,  silk,  lineu,  or  other 
textile  fabrics.     July  10. 

13,369.  P.  C.  Hewitt.  Improvements  in  clarifying  or 
removing  impurities  from  glue  and  other  substances. 
July  10. 

13,414.  A.Herrmann.  An  improved  process  for  colouring 
tanned  hides  by  means  of  smoke.  Complete  Specification. 
July  11. 

13,596.  J.  P.  O'Donnell. — From  J.  A.  Schweitzer,  France. 
Improvements  in  the  manufacture  of  artificial  whalebone 
from  parchraentised  skin.     July  14. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

11.871.  J.  Wetter.— From  J.  D.  Riedel  and  Co.,  Germany. 
Improvements  in  and  connected  with  sweetstofEs  or  sweeten- 
ing materials.     June  19. 

12,074.  W.  H.  Percy.  Improvements  in  sugar  boiling 
and  in  apparatus  foru.se  in  connection  therewith.     June  22. 

12,408.  A.  M.  Clark From  La  Sociute   Gallet,  Gibou, 

ct  Cie.,  France.  Process  for  the  purification  of  caramel 
produced  from  sugar,  molasses,  glucoses,  and  other 
saccharine  matters  generally.     June  26. 

13,155.  0.  Imray. — From  K.  Folsche,  Germany.  Process 
anil  apparatus  for  the  systematic  washing  of  impure  sugar. 
July  6. 

Complete  Specifications  Accepted. 

1894. 

S4G3.  B.  Lach  and  H.  Beuies.    Process  for  purifying  and 
decolourising  saccharine  juices  and  solutions.     July  4. 
943C.  E.  Hiibner.     Improvements  in   the  manufacture  of 

-,,r  and  the  like  from  molasses   and  in   centrifugal 

.    for  use  therein.     June  27. 

C     D.    Abel. —  From   L.    Konig. — A   process   for 

i_^   and  bleaching  dissolved   or  fused   amylaceous 

;.     June  27. 


whit- 
app;.. 
9.    4 

de-„.l  ... 
in  i        .i 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

12.196.  A.  F.  Spencer.  Improved  preparations  to  he 
used  in  brewing  and  in  the  treatment  of  finished  beer. 
June  23. 

12,295.  P.  C.  Vivien.  Improvements  in  or  relating  to 
apparatus  for  distilling,  rectifying,  and  condensing  alcoholic 
aud  other  vapours.     June  25. 

13,153.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
An  improvement  in  the  purification  of  alcohol,  spirits,  and 
the  like.     July  6. 

13,364.  C.  Raeh.  Apparatus  for  the  preparation  of 
wort.     July  10. 

13,492.  R.  Zdarck.  Improvements  in  the  manufacture  of 
alcohol.     July  12. 

Complete  Specifications  Accepted. 

1893. 

14,373.  R.E.Evans.  Improvements  in  syruis,  extracts, 
wines,  beers,  mineral  waters,  and  other  liquids.     June  27. 

16  692.  F.  H.  Collins.  Improvements  in  apparatus  for 
regulating  the  temperature  of  fermenting  liquids.     July  18. 


10,043.  J.  T.  Council. 
of  hops.     June  27. 


1894. 
Improvements  in  the  treatment 
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XVIII— i  in  \iisi  k\   of  ROODS,  SANITARY 
CHKMISTBT,  ™.  IMMMl  I   PASTS. 

Applications. 

A. —  <  'hrnn.stry  of  Foods. 

13,690.  H.Wilson.      Improvements  in  apparatus  for  the 
preservation  "i  perishable  articles  of  food  and  the  purifies 
il  die  air  in  closed-up  places.    June  30. 
[8,003.    II.  H    I  From  I'.  Delangle,   1  ■  ince.      [m 

Food  preparations.     .Inly  I. 
13,031    II.  !..<'.  Paulsen.     Improvements  in  and  relating 
'[ir    preservation   of    Eood.      Complete     Specification, 
.inly  5. 

18,387.  T.   II.    I.    Bake  and  H,   A.   Leverett.     Improve 

ments  in  apparatus  for  preserving  animal  and  vegetable  < 1 

and  other  substances.    July  13. 


14,580    v  McDougall      Improvements  in  covering  lead 

■  i    n  it.  i    ml   ..Mi.  i    potable   liquid-  from 
contamination  with   lead  "I    i tael   therewith. 

-1i.lv    1H. 

i    S.  Quilliam,     Neworimpi  tary  material. 

July  4. 

in,     Improvements  in  and  apparal 
ting  town  refuse,  oi  excrementitious  ot   like  matter,  and 
ag  useful  products  therefrom,    .inly  18, 
ivemi  "i-  i.i  iln 
sewage  and  waste  waters.    .Inly  11. 

16,948.  .1.   P.. mm  In   and  W.  Cbattaway.     Improvi 
in  tin-  ventilation  "l'  newer*,  and  in   treating  the  foul  g 
therein,  and  apparatus  therefor.    Julj  18. 

1894. 

■ri7;i'.>.   it.    i      Sayei       Improvements   in   dry   closets   in 
which  heal  i-  employed  to  desiccate  the  soil.    July  n. 


B. — Sanitary  Chemistry. 

11,991.  W.  Evans.  Improvements  in  apparatus  for 
cleansing  an;',  filtering  sewage  and  impure  liquids,  ami  for 
Is  or  precipitated  matters  from  liquids 
geuerallj .     Juno  21. 

I  £,893.  II.  !■:.  Newton.— From  The  Pinhoe  Patent  Refuse 
Destructor  Co.,  Australia.  Improvements  in  ap|iaratus  for 
destroying  garbage  and  house  refuse.     Julj  :'■• 

12,903.  Count  Heinrich  von  Packler.  Improved  means 
for  purifying  and  disinfecting  air  and  for  consuming  dele- 
terious gases  ::"'l  vapours.    Complete  Specification.    July 3. 

18,171.  I''.  W.  Lacey.  Improvements  in  apparatus  for 
the  treatment  of  towns'  refuse.     Julv  7. 


C. — Disinfectants. 

12,176.  J.  R.  Carruthers.  Improvements  in  preparing 
ami  packing  arsenic  or  other  materials  for  use  in  dipping 

animals,  destroying  weeds,  and  for  like  purposes.      June  23. 

l2,7os.  ("..  Dalton  aud  T.  B.  Provis.  A  method  of  utilis- 
ing certain  by-products  of  iron  and  copper  sulphides,  and 
oth.r  iron  and  copper  ores  for  the  production  of  persulphate 
of  iron  to  be  used  as  a  disinfectant  for  the  purification  of 
Bewage  and  for  other  purposes.     June  30. 

13,067.  A  Blackie  and  E.  A.  White.  Improved  prepara- 
tions for  dipping  sheep  or  other  animals,  for  destroying 
erms  or  injurious  growths  and  parasites  on  plants,  aud  for 
analogous  purposes.     July  5. 

13,093.  F.  M.  Spence.  Improvements  in  disinfecting 
powders.     July  6, 

Complete  Specifications  Accepted. 
A.— Chemistry  of  Foods. 

1893. 

15,lfi9.  II.  I..  Uoulton  and  A.  W.  Manger.  Improve- 
ments in  and  relating  to  the  softening  and  purifying  of 
water  and  apparatus  therefor.    July  11. 

15.434.  II.  B.  Briggs.  Improvement  in  the  manufacture 
of  condensed-milk  preparations.     July  11. 

15.435.  H.  15.  Briggs.  Improvement  in  the  manufacture 
of  condensed-milk  preparations,  invalids'  and  children's 
foods.     July  11. 

B. — Sanitary  Chemistry. 

1893. 

10.45S.  A.  P.  Hope.  Improvements  in  the  treatment  of 
sewage  or,  analogous  foul  waters  or  matters  for  effecting  the 
disinfection  and  purification  thereof.     July  4. 

13,305.  R.  0.  Tanner.  Improvement*  in  the  treatment  of 
sludge.     July  4. 


C. — Disinfectants. 

1893. 
15,914.  S.  Quilliam       S  W  III.,  H. 

1891. 

10,18s.  A.  J.  Bruit.     From   1'.    Saase.     Improvements 
in  insecticides.     Julv   I. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

12,978.  R.  Munch.  Improvements  in  the  manufacture 
of  albumenised  paper.     July  4. 

12.9S1.  C.  A.  P.  F.  Tschofcn.  Improvements  in  rolls  or 
coils  of  perforated  paper.     July  I. 

13,139.  S.  llahn.  A  process  of  manufacture  of  films 
imitating  mother-of-pearl.     Complete  Specification.    July  6. 

Complete  Specifications  Accepted. 

1893. 
12,927.  A.  Mitscherlich.     See  Class  VII. 
16,947.  A.  Yockney.     Improvements  in  the  manufacture 
or  treatment  of  paper.     July  18. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
and  EXTRACTS. 

Applications. 

11.774.  O.  Imray.  —  From  The  Farbwerke  vormals 
Mcister,  Lucius,  and  Brining,  Germany.  Manufacture  of 
mandelate  of  antipyrine.     Juni 

11,952.  C.  D.  Abel. — From  Haarmann  and  Reimer, 
Germany.  Process  for  the  manufacture  of  vanilline  from 
eugenol  and  isoeugenol  respectively.     June  20. 

12,174.  The  Peptine  Maltine  Co.,  Lim.  Peptonised 
extract  of  malted  and  other  cereals.     June  23. 

12,504.  A.  Hommel.  An  improved  process  for  the  pro- 
duction of  purified,  sterilised,  liquid  hoemoglobin.     Juue  27. 

12  796.  I  W.  Fletcher.  Improvements  in  cinchona 
preparations.     Complete  Specification.    July  2. 

12,980.  C.  D.  AbeL— From  The  Fabriques  de  Produits 
Chimiques  de  Thann  et  Mulhouse,  Germany.  Improve- 
ments in  the  manufacture  of  artificial  musk.     July  4. 
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-\   11.    E.     Newton.  —  From    the     Farbenfabrikeu 

ronnals  1'.  Bayer  and  Co.,  Germany.      The  manufacture  or 

■clic-n    of     chemical     compounds    containing    iodine. 

.ll.lv  4. 

CoMrLKTK.    SPECIFICATIONS    ACCEPTED. 
1893. 

lf>,70K.  H.  I.  Newton.  — From  The  Farbenfabriken 
ronnals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  chemical  compounds.     July  11. 

16,949.  O.  lmray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  caffeine- 
sulpbonates.     Julv  11. 

21.853.  J.  H.  Haum.  Improvements  relating  to  the  pro- 
duction of  pyro- catechine.     July  18. 


1894. 

S675.  C.  I).  Abel.— From  C.  Pieper. 
the  production  of  dextrins  and  leiocomes. 


Improvements  in 
June  27. 


13,193.  11.  A.  Fardell.     A  method  of  producing  photo- 
graphs in  colours.     July  7. 

13,196.  J.  Joly.     Improvements  in  or  relating  to  photo- 
graphing in  colours.     July  7. 


Complete  Specification  Accepted. 

1893. 

1S,237.  F.  Edwards.— From  R.  Reissner  and  G.  C.  F. 
Hauser.  Improvements  in  the  process  of  making  photo- 
graphic films.     July  18. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

11,872.  1!.  J.Crowley.  A  process  of  obtaining  chemical 
copies  of  paintings,  pictures,  engravings,  and  prints. 
June  19. 

32,269.  A.  B.  Chatwood.  Improvements  in  photography. 
June  25. 

12,269.4.  A. B.  Chatwood.  Improvements  in  instruments 
for  and  methods  of  measuring  the  actinic  intensity  of  light 
for  photographic  and  other  purposes.  Filed.  July  12. 
Date  claimed  25  June  1894. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

12,084.  D.  Hickie  and  G.  F.  lieutcer.  Improvements  in 
explosives.     June  22. 

12,649.  I).  Hickie  and  G.  F.  Beutner.  Improvements  in 
detonators.     June  29. 

12,716.  E.  G.  Kott.  Improvements  in  or  relating  to 
Inciter  matches.     June  3(1. 

13,256.  T.  Hawkins,  S.  H.  Hawkins,  and  H.  Hawkins. 
Improvements  in  explosives.     July  9. 

13,276.  H.  Priester.  Improvements  in  igniting  compo- 
sitions for  safety  matches.     July  9. 

13,506.  H.  H.  Lake.  —  From  The  Dynamit-Actien- 
Gesellschaft  vormals  A.  Nobel  and  Co.,  Germany.  Im- 
provements relating  to  the  manufacture  of  explosives. 
July  12. 
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NOTICES. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  liule  27  sanctioned  at  the  Annual  ' 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st  next,  and  also  those  elected  after  the  date  of  this 
notice  who  do  not  pay  subscription  for  1894,  will  be  requited 
to  pay  an  entrance  fee  of  one  guinea.  In  accordance  with 
the  sunie  rule  the  Life  Composition  Fee  will  he  L'"/.,  instead 
of  15/.  as  heretofore  aftcrtbe  1st  January  nest. 
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Backers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Hankers  of  the  Society  that  they  shall 
subscriptions  from  Hankers  in  town  and  country; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works,  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  SroTTiswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


CHANGES  OF  ADDRESS. 


Notice  is  hereby  given  that  the  next  List  of  Members 
will  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  election 
should  communicate  with  the  General  Secretary. 


Benjamin,  Dr.  M.,  1,0  Bond  Street;  689,  West  End 
Avenue,  New  York  City,  U.S.A. 

Blackwell,  G.  G.,  l/o  Irwell  Chambers  West ;  The  Albany, 
Oldhall  Street,  Liverpool. 

Cameron,  Jas.,  l/o  Polmont  ;  c/o  the  British  Explosives 
Syndicate,  Limited,  Pitsea.  Essex. 

Dukes,  T.  Wm.,  l/o  Cape  Town  ;  c/o  P.  T.  Petersen  and 
Co.,  P.O.  Box  210,  Johannesburg,  S.A.R. 

Dyson,  S. ;  Journals  to  c/o  F.  Dyson,  2,  Exchange  Place, 
Middlesbro'. 

Emmens,  S.  H.,  l/o  San  Francisco  ;  Amador  City,  Cal., 
U.S.A. 

Gray,  Win.,  l/o  Hull;  Cliff  House,  Barton-on-Humber. 

Hall,  Allan  T. ;  Journals  to  c/o  Sissons  Brothers  and  Co., 
Limited,  Hull. 

Higgins,  E.  Longnet,  l/o  Ealkner  Square  :  e/o  United 
Alkali  Co.,  Limited,  Muspratt's  Works,  Widnes  ;  and 
(Journals)  79,  Bedford  Street  South,  Liverpool. 

Hodgson,  Wm.,  l/o  Victoria  Buildings  ;  3,  Barton  House, 
Manchester. 

Ivatts,  H.  K.,  l/o  Forest  Gate;  13,  Harrow  Road,  East 
Ham,  E. 


i,     Salisbury     Villas 


.larvis,  Talbot,  l/o  Tonbridge  ;  Castle  Lodge.  Bedford. 

Mackenzie,  T.    K.,   l/o    Motherwell ;   4,    Ethel   Terrace, 
Mount  Florida,  Glasgow. 

Philip,    Arnold,    l/o    Richmond ; 
Cleveland  Road,  Barnes,  Surrey. 

Procter,    C.    (of    Somerset   House) ;    Journals    to    :'..','> 
Upland  KmimI.  Dulwich,  S.E. 

Rawlins,  T.  Beilby,  l/o  Pollokshields;  Strathclyde  Works, 
I   Kinning  Park,  Glasgow. 

Tilden.   Prof.    \V.   A.,   F.R.S.,  l/o  Birmingham;  9,  Lad- 
|   broke  Gardens,  Notting  Hill,  W. 

Watmough,    B.,    l/o    Leeds;  c/o    Brotherton   and    Co., 
I   Calder  Vale  Chemical  Works,  Wakefield. 

White,     H.,     lo     Rotherham ;    43,    Woodstock     Road, 
Sheffield. 

White,  .1.  Walwyn,  l/o  Halebank  ;  Public  Hall,  Widnes. 
Whitehead,   Jas.,  l/o   Rochdale;  1,   Parkin  Lane,  Mel- 
thain,  Huddersficld. 

Woodham,  K.  G.,  l/o  Withington ;  5,  Lethbridge  Road, 
Southport. 

Wyld,   Jno.,   l/o   Friziughall ;  Nechells  Park    Chemical 
Works,  Birmingham. 


CHANGES   OF  ADDRESS   REQUIRED. 


Carswell,  T.  R.,  l/o  Day  House,  Day  Street,  Newcastle- 
ou-Tyne. 

Chadwick,  L.  N.,  l/o  Ivy  Lawn,  Ponders  End,  Middlesex, 


Erratlm. 

(June  No.,  1894,  p.  573.) 

The  changes  of  address  of  Messrs.  Aldrick,  Brotherton, 
Hopkins,  Horrocks,  Ray,  Robinson,  and  Sexton,  were 
inadvertently  inserted  among  the  names  of  members  elected 
on  June  22nd. 


lontion   £>rcttQiu 


The  Chemicax  Society's  Rooms,  Burllngtox  House,  W. 


Chairman  :  B.  E.  R.  Xewlands. 
Vice-Chairman :  C.  C,  Hutchinson. 


Committee: 

E.  J.  Bevan. 

S.  Kideal. 

\V.  G.  Blagden. 

A.  Gordon  Salamon 

E.  Grant  Hooper. 

A.  Shearer. 

T.  A.  Lawson. 

Wm.  Thorp. 

R.  Messel. 

T.  Tyrer. 

11.  de  MosenthaL 

Frank  Wilson. 

E.  O'NeiL 

Hon.  Local  Secretary  :  John  Heron, 
74,  North  (side,  Clapham  Common,  S.W, 
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i  .  i:.  ALDER    WRIGHT,  D.S<  .  (Lojto.  .   B  Si 

i,  i  i;  s. 

Ml  mil  a  Ol     «  '..Mill  l  i  i  l       'l     i  in      I.'  •'  »S    i'l 

mi    Nniin    ..|    Cm  mi.   w     I  m.i  -i  i;r. 

CllARLKS    ROKLEl    ALDBR    WrIOBT    w.is    bOTB    ill     1844 

.ii  Southend,  and  was  the  uild   of    Bi 

Wright,  a  civil  engineer  .1   -  «,   od   the 

ordnance  Btirvey,  who  w.i-  ■  man  of  great  intelli 

r,  and  singular  individuality  of  views.     He  himself 
undertook  the  education  of  Ins   son,   and   even   taught 
himself  Greek   that  he  might   imparl  a   knowled 
that  language  to  his  boy.     Thus  it  came  about  thai  the 
preliminary  training  of    Aldei  Wright,  whilst  conducted 
upon  a  broad  literary  basis,  «as  distinctly  designed  as 
thai  of  an  engineer.     But  the  subject  of  this  menu 
otherwise    inclined,    for    he    soon    and    unmistakeably 
manifested  an  enthusiasm  for  experimental   chen 
Little  wonder  that  on   passing  from   liotne  to   Owens' 
College   (.1861),   inheriting   as   lie   did   the   intellectual 
force  .md  individuality  of    his  father,  together  with  a 
faculty    for  hard  work, — he  should   excel    with  ease   in 
everything  he  took  in  hand.     Charles  Romley  Wright, 
as    he    was    better   known   ill   the   college   <lays,  was   not 
only    a    well-known    and     distinguished     figure     in     the 
chemistry    classes    and    laboratory    under     Boscoe,    hut 
almost   equally  so  on  the  physical,   mathematical,  and 
classical  sides  of  the   college.     He  even  .listing 
himself    in    the    Greek    Testament    and    Hebrew 
classes. 

In   those  early  days  of  the   older   <)"  I  e.  the 

„e  Union  was  started,  and  though  usually  t. 
little  part  in  debates,  none  of  his  old  fellow-Students 
who  heard  it  will  forget  a  remarkable  lecture  and  its 
remarkable  illustrations  and  argument,  party  read  and 
partly  delivered  by  him,  on  phrenology  and  mesmerism. 
The  first  piece  of  original  research  prosecuted  by 
Wright,  took  place  in  the  laboratory  of  Roscoe,  on  the 
Cham  Sunlight    (1866).      This    icscarch 

completed.  Wright  whilst-  awaiting  the  advent  of  a 
suitable  post,  occupied  himself  at  home  with  scientific 
work  and  in  the  construction  of  a  chemical  balance. 
Every  part  of  this  instrument  he  constructed  himself. 
grinding  his  own  knife  edges,  &c.  The  balance  still 
remains  and  works  to  perfection.  It  is  an  example  of 
patieuee.  mechanical  ingenuity,  and  skill.  Just  as  it 
ompleted,  the  post  of  chemist  at  the  Weston  works 
of  the  Runcorn  Soap  and  Alkali  Co..  Limited,  became 
vacant  through  the  retirement  of  Mr.  .1.  W.  Kynaston, 
and  Wright  was  elected  to  fill  it  (JS66).  Here  he 
quickly  developed  as  a  chemical  engineer  as  well 
investigator,  notwithstanding  the  very  considerable  load 
of  physical  pain  he  had  now  frequently  to  bear,  in 
consequence  of  a  weakness  of  the  hipjoint,  which  was 
gradually  giving  evidence  of  more  serious  trouble. 

As  the  result  of  the  energetic  work  refeircd  to.  in  this 
short  year  in  a  chemical  factory,  several  papers  of 
considerable  technical  imp. .nance  eventually  appeared 
in  the  Journal  of  tin    Chemical   S  '      ind  the 

Chemical  News  (J#'J7}.  The  first  w;:s  on  the  Pr 
Loss  of  Soda  in  the  Alkali  Manufacture,  the  others  were 
a  scries  of  articles  on  "  Losses  in  various  brand 
the  Alkali  Manufacture  and  Allied  Matters."  Wright 
now  left  Runcorn  for  London,  and  became  assistant  in 
the  laboratory  of  Dr.  Bernays  at  St.  Thomas'  Hospital. 
During  that  brief  period  his  energies  were  chiefly 
engaged  in  a  series  of  letters  and  communications  to 
the  <  'hemical  A*,  its  on  methods  then  in  vogue  for 
testing  alkalis,  and  kindred  subjects.  Later,  in  conjunc- 
tion with  Matthiessen  (1868-9),  •  ••  -mm  in  his 
laboratory  at  the  St.  Mary's  Hospital  Medical  School, 
a  series  of  four  papers  was   contributed   to   the    . 


■  0 

AI...111  ilii-   period  too 
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1-71   to  tl  • 

in     t  Ti.  m  51      Slary'i 

Hospital    M 

ing     important    1 
published    bj    him.      Nine    papers    .•>.    Dei 
Morphine  and  Codeine,  to  tbi    B         -  1  —  7"  1   74); 

six    papers    ,,n     1  : 

and    their    Anhydrides    on     Natural     Alkaloids,    to    the 

Cllclu.      - 

Narcotine.  Cotarnine  ami  Hydro-cotan  1  hem. 

Four   memoirs   on    Alkaloids  ol   the 
Aconites,  to  the  Brit.  Assoc.  (1877-79).     Thi 
on    Alkaloids   of   the 
(1878-79).     time  Aei.l  in  Mult:.!: 
(1878).      Sweet    Principle   of    Smilai  la,  to 

the  Chem.   So<         381).     During  riod  an 

important  series  of  pa]  mtributed  on   Inorganic 

! .-try  ami  Physical  and  stry,  among 

which     may     1»      recorded     the  S  Heat     of 

Hydrogenium,"  (conjointly   with   1 
I'. U.S. 1    (1873        "Chemical    '■  icompanying 

Iron  Smelting"  (1874);    Relation!  Lffu  tyand 

Structural  Formula   (1874  une  memoii 

the  1>.  a  of  Chemical  Terms  of 

Electro-Motive  Force  to  the  I'hil.  Mag.  and  /'< 
Phys.  Soc.  <  l-s77   85  1  ■.  four  Reports  10  the  Chem,  -^oe.  on 
Researches  on  some  Poiuts  in  Chemical  Dynam  1  -  1  1878- 
Amongst  a  mass  of  work  of  technological  interest, 
the  following  items  may  be  cited  :  "  I'y 
of  Copper,  Iron  and  Sulphur,"  to  Soc    oi    in-  1  I 
scries  of  articles   in  "  JtifuspraWs  1'  in  Coal 

Tar  Distillation  and     Products,  &c  75);  another 

series  on    "S  ~  ilphur,   and   Sulphuric    Acid,"    in 

Thorpe's  Dictionary  (1898) ;  foui   I 

and  their  Industrial  Applications,"  delivered  at  the  Royal 
Inst.  (1878)  ;  articles  in    "  / 

oulron,  Stei  mnionium   Solu- 

tion audits  Use  in  Waterproofing  P  Soc. of 

Arts  t  Hs-i  1  :  three  « antor  lectun  -  nofacture  of 

Toilel  -  hemistry  of 

Soap;"    "Fluid    Specific    Gravity   Determination    for 
Practical  Purposes;"  "(  ertain  Aluminium  Alloys 
this  Journr-1  IE  85  and  1892  '  ;   nine  mem  I  ertain 

Ternary  Alloys,"   to  Royal    Soc  '  >f  his 

books, "  The  Threshold  of    -  1  book  for  boys 

and  general  readers,  a  long  life  may  be  predicted;  and 
a  very  useful  one  of   the   work  on   "  Oils,  Fats,    and 
Waxes."  Lien  now  a  considerable  number  of  Wright's 
-Titrations  have  been  omitted  from  reference  here. 

Dr.  Wright  was  an  original  member  of  the  Physical 
Society  and  of  the  Institute  of  Chemistry  He  had  also 
been  a  member  of  the  Council  of  the  Chemical  Society. 

For  some  time  past  Dr.  C.  R.  A.  Wright,  n 
life  had   known    more    or   less   of   pair,  and  infu 
had   become    subject    to    the   gr.;  1  lopment   of 

diabetes   mellitus.      More   serious    t.-:-.  lency    bad    been 
successfully    resisted    up   to   the    : 
death,  about  a  year  ago.      This  bereavement,  however, 
proved  a  terrible  trial  to  him,  and  tat  he 

had  shown  -  _  late.    No 

serioe.-  ivere   howi 

Monday  the  23rd  of  July.     1 
25th,  he  became  comatose,  and  passed  quietli 
in  the  afternoon  of  that  day.— W    - 
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Dk.  HERMANN  JULIUS  GRUXEBERG. 
Pbesedest     of     the    Cologne     Section     of    the 

\u;llS     DEOTSCHEB     IKGENIECKE.        MemreR    OF 

i  .mm  ii     i>es     Yereins     an     Warring    der 
Interesskn    der     Chi  m.    Imhsikie    Dectsch- 

UKBS,    CoMMKRZlENKAlll    DER    SxAET    K     IN.    &C. 

In  the  death  of  Dr.  Hermann  J.  Griineberg,  on  June  1st, 

German   chemical    industry    has   lost  one   of    its  most 

distinguished  representatives,  and  iu  future  discussions  of 

the  Society  fertile  Protection  of  the  Interests  of  German 

Chemical    Industry,    reported  so  fully    iu  their    organ, 

"  Die  Chemische  Industrie"  Dr.  Griineberg  will  now  be 

greatly  missed,   and  yet  more  the  great  knowledge  and 

counsel  invariably  associated  with  his  name. 

Hermann  Julius  Griineberg  was  born  on  the  11th  of 

April  1S27,  at  Stettin,  and  was  the  sou  of  Aug.  Wilhelm 

Griineberg,   an   organ-builder   iu   that  city.       He   soon 

manifested  a   love  for   natural   science,  and   was.   after 

leaving  school,  placed  under  the  care  of  Dr.   Kitter,  a 

noted   pharmacist,  of  Stettin,  and  thus  we  have  another 

prominent   example   of   the  way  in   which  the   German 

Apotheke   has   so  often   proved   to   be    the   nursery   of 

scientific  greatness  in  the   Fatherland.     Later  on.  H.  J. 

Griineberg  entered  the  works  of  the  chemist,  G.  Garbe, 

as  a  volunteer.     He  then  went  to   Hamburg,  and  again 

entered   an   Apotheke  and  worked   there  for   1  J,   years, 

engaged   in  the   making   of    all  kinds    of  preparations. 

Alter  doing  military   service,  by  entering  the   Military 

Apotheke  in  Stettin,  he  commenced  to   make  a  definite 

manufacturing  study  of  white  lead,  and,  only  at  the  age 

ot   23   he  stuted,  with  some  friends,   a  small   factory. 

This  venture  did  not  succeed,  and  having  now  lost  his 

patrimony,  he  accepted  the  invitation  of  Ross  of  Gothen- 

berg  to  go  and  assist  him   in  his  white  lead  works  in 

Sweden.     He   returned   in  1854   to  Stettin,  to   join  his 

brother-in-law,  Herr  Klee,  in   founding    another  white 

lead   works.     Meantime   the   Crimean  war  had  broken 

out,  and  a  vigorous  demand  for  saltpetre  arose.     This 

led  Griineberg  to   devise  a  process  for  making  artificial 

potassium  nitrate  by  acting  upon   sodium   nitrate   with 

carbonate  of  potash,  and  this  process  was  started  in  the 

works  originally  designed  for  white  lead  making.     The 

demand  for  saltpetre  still  increased,  and  a  second  works 

was   started   by   Klee  and  Griineberg  at   Bredow,  near 

Stettin,    and    thereafter    a    third    at    Altdamm.      The 

Crimean    war   over,  this  abnormally  vigorous   trade  in 

saltpetre  fell.      But    Griineberg   now  possessed  means, 

and  thus  assisted,  he  determined  to  complete  his  studies, 

and  whilst  doing  so  in  Berlin,  he  kept  well  in  touch  with 

those    who    conducted    the   white    lead    and    saltpetre 

factory,   and   took   occasion   to   consult   his  professors, 

Mitscherlich  and  Rose,  on  the  theory  of  the  processes, 

and  sought  all  possibilities  of  improving  them. 

In  a  subsequent  treatise  on  white  lead,  Mitscherlich 
spoke  most  highly  of  the  product  of  Griineberg's  firm. 
The  great  demand  for  saltpetre  being  over,  Griineberg 
proposed  a  new  scheme  for  Klee's  factory,  viz.,  the  use 
of  the  lixiviate  of  the  ashes  of  beetroot  in  the  production 
of  ferrocyanide  of  potassium,  &o,  and  in  consultation 
with  Heinrieh  Rose  he  managed  greatly  to  benefit  his 
brother-in-law's  firm,  and  also  himself  to  prove  an 
excellent  student.  Later  on  he  sojourned  in  Paris,  and 
heard  the  lectures  of  Boussingault,  Paytn.  Regnault, 
Dumas,  Fremy,  and  others.  In  185s,  Griineberg  visited 
England  and  Scotland,  and  saw  some  of  the  factories 
here,  returning  to  Germany  later  on,  rich  in  knowledge 
and  experience.  In  journeying  through  Cologne  he  non- 
met  for  the  first  time  his  future  partner,  Julius  Yorster. 
Later  on  the  two  determined  to  start  a  saltpetre  factory 
in  one  of  the  Rhine  provinces,  and  seeing  that  an  old 
iron  foundry  was  for  sale  at  Kalk,  by  Cologne,  they 
purchased  it,  and  in  1808  there  was  founded  the  chemical 
works  under  the  firm,  afterwards  so  well  and  widely 
known,  of  "  Vorster  and  Griineberg."  Iu  I860  Griirje- 
berg  actually  found  time  to  go  to  Leipsic  and  take  his 
Ph.D.  degree,  and  the  same  year  he  was  married.    With 


such  a  life  of  unremitting  work,  study,  and  experience 
behind  him,  no  wonder  he  carried  his  firm  forwards,  and 
steadily  advanced  to  prosperity  ;  and  being  a  man  of 
great  enterprise  and  wisdom,  it  could  be  no  matter  of 
surprise  either,  that  his  counsel  was  sought  in  and 
around  the  city  of  Cologne,  which  he  had  now  made  hi- 
home.  Rut  besides  the  untiring  energy  thus  manifested, 
and  which  eventually  proved  too  much  for  physical 
endurance,  Dr.  Griineberg  possessed  an  eminently  kind 
and  benevolent  heart,  and  so  it  happens  that  the  news  of 
his  death  has  brought  sorrow  not  only  to  those  within 
the  boundaries  of  the  Fatherland,  but  to  many  beyond 
those  boundaries.  In  this  country  the  name  of  Griine- 
berg is  chiefly  and  most  widely  associated  with  that 
masterpiece  of  technical  skill,  his  continuous  ammonia 
still,  which,  furlher  improved  by  Simon,  of  Manchester, 
is  known  as  the  SimonGriineberg  still ;  and  the  writer 
can  testify  to  the  exceeding  kindness  with  which  Dr. 
Griineberg,  in  1886,  received  him  in  Cologne,  and 
showed  and  explained  to  him  the  construction  and  work- 
ing of  this  apparatus.  Of  this  truly  great  and  good  man 
and  citizen,  the  Kijlnischer  Zeitung,  of  July  4th,  thus 
expresses  itself : — "  Dr.  Hermann  Griineberg  hat  zu  den 
seltenen  Miinuern  gehort,  die  keinen  personlichen  Feind 
haben,  weil  alle  ohne  Unterschied  der  politischen  und 
confessionellen  Richtung  sich  vor  einer  Personlieh- 
keit  beugen,  die  ihre  gliinzenden  Gaben,  ihr  umfassendes 
U'i-^en,  ihreu  grossen  Reichthum  mit  einer  nie  versie- 
genden,  alles  erwarmendeu  Bescheidenheit  und  Liebens- 
wiirdigkeit  in  den  Dienst  des  Gesammtwohls  ihrer 
Mitburger  stellt.  Sein  Leben  undWirken  wird  in  Kiiln 
nie  vergessen  werden. — W.  S. 
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I -GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Artificial  /■'  '-■  D.  Branson, 

.1    I  ranklin  tost.  137,  1894,  81—98. 
Sis,  i    artificial   refrigeration    beoamc   a   practical  success, 
many  have  endeavoured  to  devise  a  method  of  supplying 

the  means  of  effecting  it  from  i  central  stal 

■.mi  or  more  costlj  attempts  have  been  made  in  various  towns, 
including  London,  Paris,  \. ■»■  York,  Boston, Louisville, and 
Nashville,  They  have  all,  more  or  less,  proved  failures. 
Messrs.  Rtarr,  Xhornbur  ;h,  and  Branson  toolt  up  the  matt 

some  five  j  ind,  after  careful  exper uts,  devised 

a  system  which   has  been  put   in  uil  operation  at 

Denvi  r  and  St.  Louis,  in  the  I  aited  States, 

The  Denver  plant  1ms  now  been  working  for  four  years 
uninterruptedly,  although  thi  plant  has  been  twice  enlarged 
and  the  distributing  mains  extended.  The  St.  Louis  plant 
has   beei  a  for  three  years,      l  ntil 

the  introduction  ol  n  central-station  system,  only  tfa  ise 
who  had  to  effect  refrigeration  on  a  large  soale  could 
afford  to  install  the  neceasarj  plant,  and  thus  dispense  with 
the  use  of  tec  as  a  cooling  agent.  The  deliverj  ol  the  ice, 
i;  to  large  consumers,  is  one  of  the  main  items  of  cost, 
whilst  td  small  consumers  it  is  by  far  the  largest  item. 

The  system  of  refrigeration  adopted  by  the  author  and 
bis  colleagues  is  thai  known  as  the  "direct-expansion 
system."  iii  which  liquid  anhydrous  ammonia  under  pres- 

B  is  admit  led  into  a  eoil,  known  .is  the  "  expansion -coil." 

where   it    expands   and   becomes   gaseous,      The   gaseous 
anhydrous  ammonia  is  then  absorbed  by  weak  Liquor  am- 
monia, until  the  latter  i-   saturated.     The  latter   is   then 
passed  on  tons  parator  or   -till,  and  anhydrous  ammonia 
driven  off  ami  re-liquefied  for  us,-  again  in  the  expansion- 
coil,  the  weak  Liquor  ammonia  left,   being  again   used   for 
absorption.      In    the    present    central-station   system,   the 
liquefying,  absorbing,  and  separating  are  done  at  the  station, 
and  the  "  expansion  "  in  the  refrigerating  chamber  of  the 
customer,  so  that  there  is  no  loss  of  cooling  power  in  trans- 
ion.     The  liquid  anhydrous  ammonia  is  sent  out  from 
the  central    station    usually  at    a  pressure  of    150  lb.  per 
square  inch,  at  summer   temperatures,  along  a  service  main 
called  the  "  liquid  line."       Branches   from   this  lead   to   the 
expansion  coils  in  the  customer's  refrigerating  chambers, 
through  speeial  valves.     The  temperature  in  the  chamber  is 
automatically  controlled  by  an  ordinary  thermostat,  which 
operate-  an  electric  regulator,  the  current  being  supplied  by 
a  dynamo  and   storage  battery   at   the   central   station.     A 
variation  of    1  .  up  or  down,  is  usually  allowed,  although  in 
some  eases  it  is  only  \  .      The   anhydrous  ammonia  vapour 
from  the  expansion-coil  is  led  back  to  the  central   station 
through  a  second  pipe-line,  known  as  the  "  vapour  line,"  to 
he  there  absorbed.     A  third  line  of  pipes  is  provided,  termed 
the  "  safety  hue,"  which  is  one  of  the  features  of  the  system. 
It   is  connected  through  cocks,  which  are  ordinarily   kept 
shut,  with  the  liquid  and  vapour   lines,  near  their  connec- 
tions with  each  expansion-coil,  and  also  in  the  man-holes 
at  street  crossings.     In  evenl  of  any  repairs,  alterations, or 
additions  having  to  be  made,  the  cocks  ou  the  liquid  and 
vapour  lines  are  closed,  and  those  on  the  safety  line  opened. 
A  vacuum  is  maintained,  by  means  of  a  pump  at  the  central 
station,  in   this   line,   so   that    the   ammonia  vapour  in   the 
expansion-coil  flows  back  to  the  stati  in,  and  loss  i-  avoided; 
and  the  coil  ciii   In-   opened  without    any   ammonia  vapour 
escaping.      In   a    similar  manner,  any  section  of  the  mains 
can  be  cut  into  for  repairs,  connections,  &c,  by  aid  of  the 
cock  in  the  street  man-holes.    Lately  the  safety  line  has  been 
made  sufficiently  large  to   serve  as   a   temporary  substitute 
for  either  the  liquid  or  vapour  lines  during  any  alterations, 
thus  avoiding  the  necessity  for  even  a  single  hour's  stoppage, 
By  careful  experiments  on  the  making  of  joints,  all  leakage 
of  ammonia  has  been  overcome. 

The  demand  for  the  cooling  medium  varies  largely  under 
the  daily  and  yearly  differences  of  temperature  with  a'l 
refrigerating  plants,  and  with  a  central-station  plant  it  is 
tenfold.  The  plant  must  he  capable  of  meeting  the  largest 
demand,  and  must  consequently  be  lightly  loaded  when  the 
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its   internal   surface  being  known.     Thi  ring  the 
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dnls.  per  mile,  according  to  the  construction  of  tbi 
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machines,  nn.l  capabli  of  supplying  two  or  three 
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not    exceeding    two    miles    from     the    lirst.     The     limiting 
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ing  gas.— R.  B.  I'. 

Utilisation  of  Has/.    Carbonic  Acid  <■ 

A.  Mar'cet.      'Iran-.  In-t.  Brewing.  7,  199—223. 

v      ■  tder  XVII., 


Tin-    Prevention    of    Bumping   hi    Boiling   or   Dii 
Liquids.     V.  Gernhardt.     Bet.  27,  90  I. 
See  under  XXIII.,  jiwje  - 


PATENTS. 


Improvements  in  thi  Construction  of  Tai  R  ■•, 

for  the  Precipitation  of  Sewage,  and  for  lib.   P 
B.  C.  Ives,  Derby.     Eng.  Pat.  13,411,  July  11,  l£ 

ider  W  HI.— B.,pagt   -   2. 

Apparatus  for  Effei  ting  tin-  Intimate  Mi  /  of  I. 
S  mi-Liquids, or  Liquefied  Matters.  M.  Julien,L 
Eng,  Pat.  U.spi.  Augusl  -J,  1893. 

Tin      apparatus    is    principally     intended    fur    mixing 

constituent   element-  of  artificial  butter,  so  as  to  fore 

homogeneous    product    resembling  genuine   butter,   ami 

may    also    be    used    fur    mixing    or    emulsifying     ;': 

miscible  liquids,  or  semi-liquids.     The  different  consl  I 

arc  supplied    in  regulated  proportion;  to  the  cylinder  I; 

means   of    pumps   worked   by   variable    throw-i 

The   cylinder  II  is   traversed   by  a   piston-rod  I. 

diameter,  provided  with  ..  strong  n 

and  with  its  lower  end   perforated  at  n  and   i  in, - 

side   inlets  bi.     Th-  roughly-mixed  constituents  entei 

cylinder   II  1\  the  inlet  A,  forcing  the  necked  piston-rod  I 

upwards,  and  thus  bringing  the  orific 

leather  packing:   tl  i-liquid    mas-  is    discharged    into 

these  inlet-  under  gi     i'  i  ■■  issure,  and  a  thurough  mixn  _ 

emulsifying  takes  plac  .     The  product  i-  led  a- 

cooled  or  solidified  in  anj  well-known  manner.      ! 

K  i-  regulated  hj  istable  collai 

pressure  is  I  the  orifices  m  remain  below  the 

leather  packing  outside   the   cylinder   II.     In   a 

arrangement,   a  group   of  nozzles   may   be  arranged   in  a 
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ArpAi:Aiis  fob  Mixing  Liquids  ajjd  Semi-Liquids. 

closed  casing,  so  that  the  jets   issuing  therefrom  may  mix 
and  produce  the  required  product. — E.  G.  C. 


Improvement      in    Earthenware     and    oilier    Pipe-Joints. 

B.  Ewing,  London.     Eng.  Pat.  14,926,  August  4,  1893. 
The  improvements   made   by   the    inventor   are  upon  the 
class  of  joint-   described  in   specifications,   Eng.  Pat.  3191, 


August  B2,  1877,  J.  Bobbins  ;  and  Eng.  Pat.  9028,  May  31. 
lt^'J,  A.  Ramsden  ;  which  have  cupped  or  recessed  collars 
and  annular  grooves  or  double-sided  sockets. 

In  the  socket  end  an  annular  groove  A  is  formed,  with 
inner  wall  li  shorter  than  the  outer  wall  C,  and  the 
bottom  wall  projects  at  an  acute  angle  from  the  line  of  the 
body  of  the  pipe,  so  that  the  [da-tie  material  used  for 
cementing  the  joint  is  locked  in  a  tapering  space  1>.  between 
the  two  adjacent  end  spaces.  The  outer  side  of  the  spigot 
end  is  scored  on  the  circumference  at  A,  as  is  also  the  inner 
pan  of  the  adjacent  socket  end.  thus  holding  the  cement, 
which  is  packed  into  the  mouth  of  the  socket]  enabling  the 
joint  to  withstand  a  great  strain. — V.  C. 


Improvements  applicable  to  Bottles  or  other  similar  Vessels 
used  for  containing  Poisonous  Substances.  A.  Ueed, 
Sheffield.     EDg.  Pat.  15,609,  August  17,  1893. 

A  mki  u.lic  band  fastened  round  the  neck  of  abottle  supports 
a  vertical  rod  or  wire  terminating  in  a  ring  or  loop,  so  that 
a  bottle  containing  poisons  and  provided  with  this  attach- 
ment may  be  distinguished  from  other  bottles.  The  wire 
ring  attached  to  its  vertical  support  and  standing  over  the 
mouth  of  the  bottle,  mav  also  serve  as  a  funnel-holder. 

" — E.  G.  (  . 

An  Improvement  in  Compound  Asbestos  and  other  Fibn  us 
Packings.  A.  E.  H.  Eield,  Loudon  Street,  Middlesex. 
Eng.  Pat.  15,622,  August  17,  1893. 

Relates  to  packing  of  the  kind  in  which  asbestos  or  the 
like  is  disposed  in  layers  with  cement  and  caoutchouc  strips 
or  rod-  to  form  a  compound  packing.  The  improved  pack- 
ing has  thin  perforated  sheets  of  lead  or  white  metal  intro- 
duced between  the  layers  of  fabric,  so  that  during  the 
rolling  and  pressing  operations  the  fabric  is  forced  into  the 
holes,  and  causes  the  mass  to  cohere. — E.  G.  C. 


iVeio  or  Improved  Process  or  Means  for  Connecting  Metal 
to  Earthenware  or  China.  W.  li.  II.  Drayson,  London. 
Eng.  Pat.  23,654,  December  8,  1893. 

See  tinder  IX.,  page  811. 


Improvements  in  Carbonic-Acid  Pressure  Apparatus  for 
1  essels  from  which  Liquids  are  Retailed.  X.Browne, 
London.  Erom  P.  Beck,  Augsburg,  Bavaria,  Germany. 
Eng.  Pat.  1926,  January  29,  1894. 

The  apparatus  is   intended  to  supply  carbonic  acid  gas  to 

beer-barrels  and  the  like,  in  quantity  corresponding  to  the 

I   amount  of  liquor  drawn  off.     The  apparatus  consists   of  a 

I   cast-iron  reserroir  containing  carbonic  acid,  and  provided 

with  a  reducing  valve,  the  upper  surface  of  which  is  in  free 

j   communication  with   the  brrel.     When  liquid  is  drawn  oft 

the  pressure  inside  the  barrel   is  reduced,  and  permits  the 

reducing  valve  to  lift  and  open  a  small  outlet  for  the  escape 

of  carbonic  acid  gas  into  the  barrel  by  a  side  passage  until 

equilibrium  is  established.     A    safety-valve  is  provided  to 

prevent  the  pressure  in  the  barrel  becoming  excessive 

— E.  G.  C. 

An  Improved  Mouth  Blow-Pipe  for  the  use  of  Gasfttters 
and  others.  \V.  James,  Birmingham.  Eng.  Pat.  2370, 
February  3,  1894. 

A  bi'lb  or  vessel  is  placed  between  the  two  ends  of  an 
ordinary  mouth  blow-pipe,  and  is  filled  with  sponge,  cotton- 
wool, or  other  absorbent.  This  absorbent  is  saturated  with 
benzoline,  naphtha,  or  any  suitable  spirit,  so  that  when  the 
blow-pipe  is  being  used  part  of  the  spirit  passes  in  the  shape 
of  vapour  with  the  breath  and  forms  the  necessary  gas. 

— L.  T.  T. 

Improvements  in  lleceptacles  or  Tanks  for  the  Storage  of 
Compressed  Air,  Gas,  and  Volatile  Liquids.  W.  Timmis, 
Pittsburg,  IS. A.     Eng.  Pat.  6681,  April  3,  1894. 

Two  concentric  cylinders  are  connected  to  one  another 
by  lugs,  so  that  a  small  space  is  left  between  their  sides  and 
ends;  they  are  further  secured  by  stay-rods.     The  cylinders 
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ir.  beated  to  .1  high  tempemture  in  ■•  ■!  while  in 

thai  condition  molten  metal  of  n  high  density,  Bneh  us  lead, 
nto  the  ani  'I"-  two  en 

is  to  completely    All  i<      \\  hi  a   1  cool,  the 

wall-  contraet   so  as  to  fill  up  lb  il  and 

ever}*  opening  01  Joint  through  which  leakage  might  take 
place.     'I'M?,   form  ol  it  will   BUBlo 

high  pressure,  and  in  Ihe  1  [plosion  there  will  be 

n  mere  rupture,  analogous  to  that  which  ta  - 1 1 1 1  a 

oopper   boiler,       II  illj     '  lapted    to 

-1. 1  air.  but   it  mav   be   used    for   other 
purposi  --i.e.   ' 


Impr<  n   Apparatus  for  Testing   Gas  Cylinders. 

1  and  li  ish  1  >xj  mj .  Limited,   Pol- 

mndie,    and  II.     Bi  Pat,    79 1  1, 
Vpril  - 

I'm  figure  shows  the  apparatus  in  sectional  elevation,  con- 
a  cylinder  A,  provided  with  a  slightly  enlarged 


■  a.     I  he  U|  nder 

...lla- 

rubber   tube,  « hioh  oan  be  Infl 

supported  iii,-ii 

latter  is  k.  pt  in  place  by  m 

der  C.     \'. 
underpressure  i  1  to  the   ring  i    by  means  ol 

thr.  1  -I    ami     pipe     I,    tl 

il\   t<>  form  a  1 
expansion  ol  the  cylii 

ol  thecolum 
gaugi     I  plinder   by  0    pipe    K       A 

three-waj  cock  \l  is  provided  on  the  pipe  connection  K 
thai  1 :  glass  may  be  discharged  and 

be  bromj  1 


Imp  Seating  Apparatus        E  for 

ering  and  other   Purposes.     II.   H,    Lake,   I 
From  li   A.  II'  ul.  at 

Max    19,    I 

This  patent  consists  in  the  addition  to  the  petroleum  b     1 
lamp  of  an   extern  il   metal  chimi 

just  above  tlar   vaporising  or   superheating  tube. 

The  ol  1  ^  is  tu  obtain  a  more  regular  and  int 

heating  of  tlii-  superheater,  and  so  attain  a  more  regul  li 
intense  flame.— 1..  I .  T. 


II.-FUEL,  GAS.  AND  LIGHT. 


Elt  cii  ic  Heating. 


Zeits.   f.   Klektrotech.  u. 
1894,  8—10. 


Elektro 


Apparatus  fob  Testing  Gas  CyUNDKB?* 


Until  recently  it  lias  been  generally  assumed  that  heating 
by  electricity  is,  on  acconnt  of  its  cost,  of  little  practical 
But  our  present  experii  trie  welding) 

throws  doubt  on  this  assumption,  and  the  question  is  one 
which  must  be  settled  bj  experiment  and  measurement.  It 
is  true  that  electrical  energy  is  more  expensive  than  thermal 
energy  derived  directly  from  combustion.  Hut  tin 
has  to  be  applied  to  the  body  which  we  wish  to  heat 
in  this  transference  the  advantage  lies  with  the  electrical 
form,  for  the  losses  by  conduction,  connection,  and  radiation 
are  very  much  smaller.  The  question  therefore  takes  the 
form:  Which  in  the  end  is  more  economical,  eli 
energy,  which  is  dear,  but  convenient  and  adaptable  ;  or 
thermal  energy,  which  is  cheap,  but  wasteful  in  its  applica- 
tion? Few  data  are  available  for  preparing  an  answer  to 
this  question.  J.  I..  Roberts  has  recently  made  a  useful 
contribution  (Elect.  Engineer,  Jan.  17,  1894)  to  our  know- 
ledge of  the  subject;  but  the  writer  does  not  regard  his 
results  as  decisi  re,  more  especially  because  he  has  not  fully 
taken  into  account  the  economies  which  are  nowadays 
realised  in  furnaces.  The  writer  quotes  from  Bohrbeck  the 
following  data  respecting  the  metals  which  chiefly  interest 
electricians,  viz.,  iron,  copper,  and  platinum  : — 

According  to  Wagner,  16o •  7.">  kilos.  0f  coke  are 
required  for  the  production  of  100  kilos,  of  iron.  According 
to  Hering,  1,060  kilos,  of  coke  are  required  for  the  produe 
tion  of  100  kilos,  of  96—  98  per  cent,  refined  copper 
(English  process).  In  the  old  Muhlbach  furnaces,  when 
ores  containing  13  per  cent,  of  copper  are  smelted,  691 
kilns,  of  coke  are  employed  in  producing  100  k 
copper.  With  these  results  he  compares  the  expenditure 
(from  the  smelting  to  the  final  preparation  of  the  electro- 
lytic copper)  in  the  Bessemer-copper  process.  This  amounts 
to  only  30(1  kilos,  of  coke  for  100  kilos,  of  pure  copper.  In 
order  to  melt  1  kilo,  of  platinum  300  litres  of  coal-gas  and 
100  litres  of  oxygen  are  required.  As  regards  the  relative 
cost  of  furnaces  and  other  plant,  the  writer  is  of  opinion 
that  the  cost  of  the  electrical  plant  would  be 
or  slightly  greater  than,  that  of  the  usual  combustion 
plant ;    but   the  working   expenses   would  be  smaller  and 
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the  hygienic  advantages  would  be  very  great.  Finally, 
dd  be  borne  in  mind  that  in  smelting  operations 
carbon  plays  a  double  part,  namely,  iu  the  reduction  of  the 
on'  and  in  the  production  of  the  temperature  requisite  fir 
this.  In  the  former  function  it  is  undoubtedly  111010 
economical  than  the  electric  current.  In  the  latter  function 
iblyisnot;  and  it  is  in  this  direction  that  fruitful 
applications  of  the  electric  current  must  be  sought. 

—  1).  E.  .T. 


On  tin  Efficiency  of  Healing  by  Electricity  as  compared 
iri/h  Heating  by  Combustion.  A.  Wilke.  Zeits.  f.- 
Elektrotech.  u.  Elektroehem.  1S94,  2—3. 

The  writer  describes  and  discusses  certain  experiments 
made  by  .1.  L.  Roberts  (  Electrical  Engiueer,  189  1,  Jan.  17), 
with  the  object  of  measuring  the  relative  efficiency  of  tins,. 
iwo  methods  of  heating.  Roberts  heated  masses  of  metal 
(rods  of  platinum  and  iron)  to  a  red  heat,  first  by  combus- 
tion methods  ami  then  by  the  electric  current,  lie  also 
heated  brass  turniugs  by  both  methods  up  to  the  melting- 
point.  When  the  substance  was  heated  by  a  flame,  the 
energy  expended  was  calculated  from  the  loss  of  weight  of 
the  combustible  and  the  (known)  corresponding  calorific 
power:  when  electrical  energy  was  used,  the  energy  ex- 
pended was  calculated  from  the  current  and  electro-motive 
force.  The  amount  of  heat  transferred  to  the  metallic  mass 
was  determined  by  a  simple  calorimetric  experiment  (by  the 
well-known  method  of  mixtures).  In  the  Erst  series  of 
experiments  a  platinum  rod,  5  cm.  long  and  2  mm.  thick, 
was  heated  in  the  flame  of  a  spirit-lamp  burning  absolute 
alcohol.  The  wick  of  the  lamp  could  be  covered  with  a 
glass  rap  :  and  it  was  weighed  before  and  alter  the  heating.. 
This  was  effected  by  holding  the  platinum  rod  by  means  of 
tongs  in  the  hottest  part  of  the  flame:  as  soon  as  it  became 
red-hot  it  was  drooped  into  the  calorimeter  (a  glass  beaker). 
The  complementary  experiment  was  made  by  holding  the 
rod  or  wire  in  copper  clamps  and  passing  a  current  through 
it  until  it  again  became  red-hot.  The  results  showed  that 
less  than  0 '  5  per  cent,  of  thermal  energy  produced  in  the 
flame  was  transferred  to  the  bar;  whereas  90  per  cent,  of 
the  energy  was  utilised  in  the  electrical  method. 

In  the  second  series  of  experiments  an  iron  bar  weighing 
about  a  kilo,  was  heated,  first  by  means  of  well-dried 
charcoal,  and  then  electrically  by  a  Thompson-Schweiss 
apparatus.  In  the  former  case  about  -J  per  cent,  of  the 
thermal  energy  produced  was  transferred  to  the  bar;  in 
the  latter  ease  about  88  per  cent. 

In  the  third  series  of  experiments  brass  turniugs  were 
heated,  first  by  means  of  charcoal  and  then  in  a  specially- 
constructed  electric  furnace.  The  efficiency  was  li  per 
cent,  in  the  former  case  and  about  85  per  cent,  in  the  latter 
case. 

When  coal  is  burned  under  the  Poiler  of  an  electric 
installation,  about  10  per  cent,  of  the  thermal  energy 
reappears  as  mechanical  energy,  and  about  9  per  ceut.  as 
electrical  energy.  We  thus  see  that  in  the  end  about  8  per 
cent,  of  the  original  thermal  energy  of  the  coal  can  be 
utilised  in  electrical  methods  of  heating  ;  whereas  only  1  to  2 
per  cent,  can  be  utilised  in  direct  combustion  methods.  It 
is  evident  that  the  experiments  above  described  were  of  a 
somewhat  crude  nature  ;  but  they  show  sufficiently  well  that, 
even  in  respect  of  efficiency  and  economy ,  electrical  methods 
of  heating  are  deserving  of  careful  consideration. — D.  E.  .1. 


Natural  Gas:  it*  Composition  and  Origin.  The  Origin 
of  Petroleum.  "Researches  upon  the  Phenomena  <>/' 
Oxidation  and  Chemical  Properties  of  Gases."    Parts  4, 

5,    and    (i.      F.    C.    Phillips.     Amcr.    ('hem.    Jour.    16, 
406  -  129. 

1.  77o  Composition  of  Natural  (lus. — The  material 
the  author  has  principally  worked  upon  has  been 
natural  gas,  as  supplied  in  Allegheny  by  the  Allegheny 
Heating  Company.  It  is  the  product  of  many  wells 
scattered    over    a    considerable  area,   and   represents    the 


average  composition  of  an  enormous  volume  of  gas.  From. 
1880  to  1S92  no  important  differences  in  its  composition 
have  been  observed,  although  Occasionally  the  odour  of  the 
higher  paraffins  has  been  more  strongly  marked  than  usual. 
Gas  from  various  localities  in  Pennsylvania,  New  York, 
[ndiana,  Ohio,  and  British  Columbia  has  also  been 
examined. 

In  the  accompanying  table  (I.)  of  analyses  will  be  found 
the  author's  results,  collated  with  nine  results  of  the  work  of 
others,  and  these  may  be  compared  with  the  analyses  of 
Russian  natural  gases  shown  in  Table  II.  The  absence 
of  hydrogen,  carbon  monoxide  ("nearly  always  stated  to- 
occur  in  natural  gas  "),  the  defines,  and  sulphur  compounds 
is  maintained,  but  only  after  a  most  elaborate  search  for 
them,  by  the  author.  It  is,  however,  to  be  noted  that  gas- 
from  Western  ( Ihio  and  from  Canada,  which  is  said  to 
contain  sulphur  compounds  iu  considerable  quantity  (see 
also  this  Journal,  1894,  507),  was  not  examined  by  the 
author.  Except  in  the  case  of  a  "  gas-well  "  near  Canons- 
burg — where,  after  passing  the  gas  through  water  for  several 
1  hours,  a  feeble  Nessler  reaction  was  obtained, — ammonia 
was  never  found  in  the  gases.  Upou  the  authority  of 
S.  A.  Ford,  of  the  Edgar  Thompson  Steel  Works,  a  case  is- 
reported  where  masses  of  solid  ammonium  carbonate  were 
blown  out  of  a  well  by  the  pressure  of  the  gas. 

The  paraffins  are  chiefly  methane,  with  traces  of  the 
higher  hydrocarbons  of  the  series. 

Nitrogen  and  carbon  dioxide  are,  on  the  other  hand, 
probably  always  present. 

2.   The  origin  of  Natural  Gas   and  of  Petroleum. — The 

author  inclines  to  the  original  hypothesis  put  forward  by 
the  geologists  to  account  for  the  formation  of  these  sub- 
stances in  nature  ;  or  rather,  from  a  study  of  the  phenomena 
of  the  slow  decay  of  vegetable  matter  under  water  in  the 
absence  of  air,  he  puts  forward  a  modification  of  this 
hypothesis,  considering  that,  after  the  first  somewhat 
sudden  and  tumultuous  evolution  of  gas,  vegetable  tissue 
under  the  above  circumstances,  relapses  into  an  extremely 
slow  and  long  continued  process  of  decay.  This  process 
may,  as  he  shows,  be  artificially  imitated,  and,  as  he  main- 
tains, is    the  only  one    known    which   yields  a  gas  at  all 

|  similar  iu  composition  to  that  found  in  nature.  Thus,  the 
gas  at  first  given  off  consists  of  CO.,,  18-23;  CH4,  0'30; 
H,  62-24  ;  N,  19-23  ;  while  that  given  off  in  the  succeeding 
very  slow  process  was  CH4  only. 

The  hypothesis  of  Mcndeleeff  is  objected  to,  mainly  on 
the  grounds  that  practically  no  free  hydrogen  is  found  in 
natural  gas,  though  this  would  be  the  case,  were  it  the 
product  of  the  reaction  of  superheated   steam  upon  metallic 

I   carbides.     Moreover,  natural  gas   contains  neither  defines- 

|  nor  carbon  monoxide,  yet  paraffins  alone  cannot  be  pro- 
duced by  any  known   method  of  reacting  upon  iron  carbide 

<  with  steam.  The  author  found  the  gas  evolved  by  the 
action   of  dilute    sulphuric  acid  upon    ferromanganese    to 

1  contain  G  per  cent,  of  defines. 

With  regard  to  Engler's  hypothesis,  it  is  pointed  out  : 
firstly,  that  chemically,  the  gases  obtained  by  Engler,  by  dis- 
tillation of  menhaden  oil  and  of  oleic  acid,  arc  very  different 
from  natural  gas,  contaii.ing,  as  they  do,  from  25  to  38  per 
cent,  of  carbon  monoxide,  and  from  12*5  to  2-9  per  ceut. 
of  defines,  while   the   paraffins   are   correspondingly  low  - 

i  secondly,  that  it  is  very  difficult  to  point  to  any  known, 
chemical  method  or  any  natural  process  (such  as  solution 
in  water)  by  means  of  which  some  of  the  constituents  of 
of  such  a  gas  might  have  been  abstracted,  so  that  the- 
residual  gas  might  have  come  to  resemble  natural  gas,  as- 
shown  ;   thirdly,   it  is  pointed   out   that  animal   tissues  are- 

'  not  capable  of  a  two-stage  decomposition,  such  as  is. 
indicated  above  for  vegetable  tissues,  but  when  decay  once 
sets  in  it  is  rapidly  carried  on,  and  without  intermission,  to 
their  complete  destruction. — E.  R.  B. 
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Paraffins 


Pittsburgh, 

I 
Grounds, 


('. 


lllll-llll 


o. 


Ps  QtCrS 
&  I         S, 

I     ^    I. 

I'itlsliurgh. 
Pa, 


lim-iKl 


7.:-  12 


100-00 


lim-i-i 


Baden,  Pa. 


IS.  16. 

In.l.  Salt  well. 


17. 

British 

Columbia. 


The  paraffins  contained  in  tin 
samples  have  the  following 
position  by  weight : — 

Carbon 


Hydrogen. 


7-S0 

0T,2 

0 

0 

Trace 

o 


6-30 
0-20 

0 
0 
0 
0 


0 
3-61 
0 
0 
0 
0 


u-70 
0 

o 

0 

o 

98-90 


12"(2 
li- II 
0 
0 

c 
o 


6-00 

0 

H 
0 
0 


7-Hi 
0-30 

0 

0 

•  ' 

0 


0-14 

ii 
0 
0 
0 


100-00 


100-00 


100-C0 


100-00 


100-00 


7.V  iii 


76-40 


76-80 
24-20 


75-51 
24-40 


23-52 


uvroo 


100-00 


100-00 


75-40 


7:. -II 
24-56 


75-23 
24-77 


100-00 


Nbs.  1,2,S.  1,5,6,7.8,  14,  are  cited  from  Etepor        G        Bnrveyof  Pennsylvania,  1886 ;  the  remaining  analyses  are  by  the  author, 
were  made  at  the  wells  in  all  cases.except  those  of  Kokom<  iver. 


II.  Analyses  or  Natubax  Gi- 

i  m,,-i  i  \    Ki  ssi  m). 

i. 

- 

3. 

i. 

5. 

6. 

' 

Carlson  monoxide 

(  arbon  dioxide 

Olefines 

Methane 

Hydrogen 

Nitrogen 

Oxygen 


o 

0-95 
411 

(,o-4., 

0-M 
2-13 


0 

s-sa 

93-07 
0-93 
0-49 


0 

S-50 

1-26 

92-24 

0 


100-00 


0 
2- 17 


0 
411 


0 

oa 


0 

0 

0 

0 

.. 

85-39 

97-67 

1-90 

■  • 

0 

" 

0 

0 
96  '57 

00-8 

" 

•• 

1-53 

2'9 

" 

160-W 

100-00 

100-00 

100-00 

»  -.  I,  !  3,4,  5, and 6:  natural  gas  from  the  Caspian  region.    Communicated  to  the  author  by  M.  Beliamin  of  Messrs.  Nobel  Bros., 
No,  4 is  t'i!e*rcsult  of  a  partial  analysis.     \   -  7  and  9  :  cas  from  deep  boringsal  '  ng*  (Bedson  ;  this  Journal    7     • 
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Liquid  Fuel.     E.  X.   Henwood:     J.  Soc.  Arts,  42, 
703—704. 

I'm:  author   now    contributes    further    remarks    upon    this 
supplementary  to  those  he  made  daring  the  dis- 
ssion  upon  Mr.  Stockfleth's  recent  paper  (see  this  Journal, 
1894,    - 

1.  He  does  not  agree  with  Stockfleth's  opinion,  that  the 
most  primitively  constructed   pulverisators  answer  as  well 

the  more  complicated  kinds:  on  the  contrary,  the 
atomiser  he  employs  upon  his  yacht  "  Ruby,''  which  is 
one  delivering  the  oil-fuel  as  vapour,  is  practically  noiseless, 
and  effects  considerable  economy.  He  further  states  that 
the  great  "  roar  of  the  blast  "  is  "  extremely  detrimental  " 
both  on  vessels  on  the  Caspian  and  on  the  locomotives  on 
the  Great  Eastern  Railway. 

2.  According  to  Stockrleth  the  results  of  atomising  the 
oil  by  the  use  of  compressed  air,  "  do  not  materially  differ 
from  those  obtained  with  steam  "  :  in  the  author's  experience 
■complete  combustion  is  not  obtained  with  compressed  air, 
much  soot  being  deposited  in  the  boiler-tubes. 

3.  With  regard  to  tire-box  arrangements,  the  author 
prefers  to  remove  the  fire-bars,  to  entirely  close  the  front  of 
the   furnace,    and   to  lead  the  air-supply  through  a   pipe 

I  assing  down  the  funnel ;  by  this  procedure  heated  air 
supports  the  combustion,  the  entire  surface  of  the  fire-box 
may  be  utilised  for  heat  absorption,  and  the  further 
advantages  are  obtained,  that  the  stokehole  is  perfectly 
<*lean,  and  should  any  water,  shipped  during  a  heavy  sea, 
find  its  way  here,  it  cannot  reach  the  heated  surfaces  of  the 
■closed-in  combustion  chamber. 

4.  The  author  considers  the  Petersen's  "  compound  tube 
water-tube  boiler "  especially  suited  to  the  requirements  of 
liquid  fuel,  on  account  of  the  largely  augmented  heating 
surface  of  the  tubes,  and  other  advantages  by  which — in 
the  author's  opinion — "  it  surpasses  all  others  of  every 
kind." 


5.  The  committee  of  Lloyd's,  the  author  states,  having 
approved  of  the  oil-fuel  system,  there  can  no  longer  be  any 
question  raised  as  to  its  safety.  Last  year's  unsatisfactory 
results  on  the  Clyde  are  stated  to  have  been  caused  by 
"crude  arrangements." — E.  R.  B. 


Estimation  of  the  Secondary  Products  containing  Nitrogen 
formed  during  Combustion  in  the  Air.  L.  I.  de  X.  Ilosva. 
Bull.  Soc.  Chim.  11,  1894,  272—280. 

It  is  well  known  that  nitrous  and  nitric  acids  are  among 
the  secondary  products  of  combustion,  and,  if  the  body 
burnt  contains  hydrogen,  ammonia  also.  The  author 
endeavours  to  show  the  relation  between  the  quantity  of 
these  products  formed  and  of  the  substance  burnt.  The 
substances  experimented  upon  were  hydrogen,  carbon 
monoxide,  coal-gas,  wood-charcoal,  and  coke.  Oil  was 
excluded  because  much  ammonia  is  evolved  during  heating 
previous  to  combustion. 

The  determinations  included  estimation  of  the  nitrogen 
present  in  the  three  forms  of  nitrous  acid,  nitric  acid,  and 
ammonia.  Iu  the  case  of  gases  the  time  of  combustion  for 
8 — 9  litres  was  2 — 3  hours.  The  charcoai  and  coke  required 
8 — 10  hours  for  burning,  and  in  this  time  a  certain  amount 
of  atmospheric  nitrogen  would  become  oxidised  to  nitrous 
and  nitric  acid-.  A  blank  experiment  served  to  determine 
this  amount  of  nitrogen,  which  was  subtracted  from  the 
total  found.  A  source  of  error  was  traced,  in  that  part 
of  the  ammonia  formed  during  the  burning  of  charcoal  and 
coke  is  derived  directly  from  the  substance,  and  not  from 
atmospheric  nitrogen.  In  fact,  in  every  way  the  results 
with  charcoal  and  coke  were  less  satisfactory  than  in  the 
case  of  gases :  for  with  the  latter  the  modifying  influence 
of  external  heat  is  excluded. 

The  results  iuav  be  tabulated  as  follows  : — 


I.  By  burning  1  cubic  metre  of  the  gases.     (The  products  are  given  in  grms.) 


HXO, 


HXn, 


MI, 


Nitrogen 


Contained       Contained 

in  Oxidation  iu 

Products.         Ammonia. 


Total 

Nitrogen. 


Coal-gas 0"0212  0*1484  0'0033  0-0401 

Hydrogen 0-0215  0-1088  0'0026  00299 

Carbon  monoxide O'OSOO  0'Oltifi  ..  ..     I        0'0181 


0-0027 
0'0021 


0- mis 
0-O32J) 
0'01S4 


II.  By  burning  1  kilo,  of  the  same  gases. 


HNO, 


HXO, 


SB, 


Nitrogen 


Contained        Contained 
in  Oxidation  in 

Products.         Ammonia. 


Total 
Nitrogen. 


Coal-gas 

Hydrogen 

Carbon  monoxide, 


o-otos 

0-2408 

0-0399 


0-2854 
1-1411 

0-U132 


ii-iid.3 
0-0287 


11-0771 
0  328B 
0-0147 


0-0032 
0-0236 


0-0823 

0-3522 
011117 


III.  By  burning  1  kilo,  of  wood 

or  of  coke. 

Nitrogen 

Total 
Nitrogen. 

HNOj               11  No. 

Nils 

Contained 
in  Oxidation 

Products. 

Contained 

in 
Ammonia. 

■Wood-charcoal  heated  to  600°  C.  for  two  hours 

0-1085 
0-1589 

0-1122 

0-8882 
»■  U86 

0-624) 

»  7-74                 0'1190 

0-4461                 0-1279 

0-0278 

0-1560               0*1756 

0*6481               0-7671 
0-3679                0-4953 
0*0229                0-0229 
0-1289                0'3045 
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I\'. — Equivalent    values   ol    the    products    of    t ibustion 

:•  nitrogen.     (This  table  shows  the  proportion 
istible  betwteu   the  nitrogen   prcaenl  in 
the  three  forms.) 


SO        mi 




Hydrogen 



W<                                  i  ■  ■  i  . 
H   od-chareoa)  heated  to 
Ooke  '      


■J- 1 

I'l 

I'll 

1*0 

I'll 

li-l 

10'9 

1-0 

i  ■:>:. 
I  i 


l-OO 
■  t-77 


These  figures  prove  : — 

l.  That  in  burning  equal  volumes  of  hydrogen  and  coal- 
the   sanir   weight   of    nitrogen    is    transformed    into 
ammonia. 

5.  Thai   with  equal  volumes  oi  hydrogen  and   coal 
almost   equal  weights  of  nitrous  acid  are   formed,  but  with 
carbon  monoxide  -'.  times  as  much. 

:j.  Iu  burning  equal  weights  of  the  gases,  by  far  the 
largest  amount  of  nitrogen  is  combined  in  the  case  of 
hydrogen,  less  than  one-fourth  of  this  amount  with  coal- 
gas,  and  scarcely  a  twentieth  with  carbon  monoxide. 

4.  That  in  burning  wood-charcoal  or  coke  the  ammonia 

i-  not  produced  from  atmospheric  nitrogen,  but  as  .<  direct 

omposition  product  of  the  substance ;  it  would  otherwise 

difficult  to  understand  why  the  weight  of  ammonia  should 
vary  according  to  the  heat  prei  iously  applied.  Probably,  as 
R  result  of  the  true  combustion  of  charcoal  and  coke,  only 
oxygen  compounds  of  nitrogen  are  formed,  the  weight  of 
these  being  fairly  constant,  and  the  difference  shown  iu  the 
table  for  coke  being  due  to  experimental  error. 

.">.  In  burning  coal-gas  and  hydrogen  the  sum  of  the 
nitrogen  equivalents  (see  Table  IV.)  of  the  acids  is  14 — 13 
times  as  great  as  that  of  ammonia;  iu  the  case  of  coke  the 
equivalents  of  the  acids  also  surpass  that  of  ammonia,  the 
reverse  being  the  case  with  charcoal. 

6.  Except  with  carbon  monoxide,  more  nitrogen  is  always 
present  as  nitric  than  as  nitrous  acid. 

7.  It  appears  that  the  maximum  of  oxidation  products  is 
Formed  in  burning  gases  when  the  heat  of  combustion  is 
least,  while  ammonia  is  formed  in  larger  quantity  as  the 
heat  of  combustion  increases. 

Ih.  above  results  give  us  a  new  basis  for  estimating  the 
quantity  of  nitrogen  compounds  contained  in  the  air  which 
Can  serve  as  plant  food.  The  author  concludes  that 
approximately  2,900  metric  quintals  (1  metric  quintal  = 
100  kilos.)  of  combiued  nitrogen  pass  annually  into  the  air 
iu  the  form  of  secondary  products  of  combustion,  and 
become  available  tor  the  nourishment  of  plants.  This 
figure  is  many  hundred  times  less  than  that  given  by 
Boussingault,  Lawes,  Gilbert,  Chabrier,  and  Bineau. 

Doubtless  the  amount  of  this  nitrogen  varies  greatlv  in 
tlifferent  regions  of  the  earth.  In  the  author's  opinion,  the 
nitrogen  present  in  the  air  combined  with  oxygen  is  in  the 
form  of  nitric  peroxide,  with  perhaps  small  amounts  of 
trioxide.  It  is  very  probable  that  nitric  peroxide  is 
responsible  for  many  of  the  effects  hitherto  attributed  to 
atmospheric  ozone.  The  phenomena  of  the  deeolorisation 
•of  certain  colouring  matters  by  gaseous  products  of  com- 
bustion, which  is  generally  attributed  entirely  to  sulphur 
dioxide,  is  possibly  also  partly  due  to  nitric  peroxide. 

— R.  B.  B. 


Electrical  Heating  by  Induced  Currents.     Zeits.  f.  Elektro- 
tech.  u.  Llektrocheni.  1894,  93. 

See  under  XI.,  page  816. 


l'\  I  EN  I-. 

Improved  enabling   a    Person  to  Breath 

I  Air  white  surrounded 

m  l"  lug  Suffoi  at,  d  by  I  i   mp. 

C.  A.   Uh,   \.  wport,   Salop.     I  ■  i  ,h  19, 

I  iti—  consists  nl  a  hood  to  fit  i  i  dia- 

rubber  or  other  soft  mat.  i 

i  rubber  with  an  o 
the  bottom,  which  is  stretch  •  the  head,  and  then 

closes    rou  id  I  of    india-rubbei 

light  metal,  and   conveniently  formed  to  carrj  on  the  arm. 
are  inflated  with  ah    underpressure.     These  are  conni 
with  the  head  i.i,e,.  by  india-rubber  tubing,  the  whole  b 
fitted  with  the  necessarj  vah 

' -I. 

Impro  onnectcd  with    Burners  for   Hydro- 

carbon a  B.    Lehming,   Berlin.     Eng.   Pat. 

August  L':l.  i- 

WlTB    tie     view    of   removing   liability  of  explosion,  either 
b)  ignition  ol  thi   bodj  ol   petroleum  vapour  in  the  lai 
reservoir,  or,  it  the  lamp  i-  upset,  by  the  passage  of  oil   to 
tie-  ivick,  the   patentee   proposes  to  surround  the  wick  with 
a  metal  tube  reaching  nearly  to  the  bottom  ol  the  reservoir. 
Thi-  tube  i-  detachable,  and  i-  attached  to  the   main  1 
of   the   burner  (which    is   constructed   accordingly)   by   a 
bayonet  or  cone  connection,  so  as  to  tie  approximately  air- 
tight.     By  this   means  only   the   small   quantity    of   vaj 
above  the  oil   in  this   tube   is  in  contact  with    the  wick,  and 
should  the  lamp  be  upset,  the  greater  portion   of   the   oil  is 
effectually  prevented  from  flowing  out  through  the  bui 

—I..  T.  T. 

Improvements      in     Round      Humers    fur     Mineral     Oil. 
I..  Sepulchre,   Herstal,  near   Liege.     Eng.   Pat. 
September  9,  1893. 

Tins  invention  consist-  in  introducing  into  round  d 
burners  a  second  cone  outside  the  one  usually  present.  The 
second  cone  is  of  the  same  height,  or  slightly  higher,  than 
the  usual  cone,  aud  is  intended  to  cause  a  second  or  addi- 
tional current  of  air  to  impiuge  on  the  outside  of  the  flame. 
It  is  claimed  that  additional  brilliancy  of  flame  is  thns 
obtained.     Various  forms  of  coues  are  shown. — L.  T.  T. 


Improvements  in  and  relating  to  Incandescent  Gas  Lighting, 
M.  Bernsteiu  and  A.  Silbermann,  Berlin.  Eng.  Bat. 
7372,  April  13,  1894. 

I  HE  claim  of  this  patent  is  for  a  luminous  body  for  incan- 
descent lamps,  consisting  of  a  series  of  superposed  inverted 
cones  of  varying  diameter,  made  of  ehamotte  or  kaolin,  or 
a  mixture  of  the  two,  and  impregnated  with  a  fluid,  leaving 
on  heating  a  residue  of  magnesia,  and  called  the  "  illuminat- 
ing fluid."  These  cones  are  arranged  on  a  rod,  above  a 
Bunsen  burner,  so  that  the  edges,  which  are  bevelled  and 
made  particularly  porous,  form  au  inverted  cone  just  above 
the  tube  of  the  Bunsen.  The  cones  may  either  be  solid  or 
perforated.— L.  T.  T. 

A  icYew  or  Improved  Composition  for  so-called  Incandescers 
for  Oil,  Gas,  or  other  Lamps.  E.  H.  Medhurst,  London. 
From  L.  Chandor,  St.  Petersburg.  Eng.  Bat.  10,427, 
May  29,  1894. 

Tins  composition  consists  of  55  parts  by  weight  cf  powdered 
porcelain,  15  parts  of  asbestos,  15  parts  magnesium  oxide, 
10  parts  of  chalk,  and  (5  part-  of  silicate  of  soda  or  potash. 
The  first  four  constituents  are  made  into  a  paste  with  the 
silicate,  and  this  paste  is  moulded  into  the  desired  shape, 
and  dried  in  a  drying  oven.  This  composition  is  said  t< 
highly  incandescent,  and  cheap. — L.  T.  T. 
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III -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Tar  of  the  Hurl;  of  Populus  Tremula.     X.  Phanna- 
koffsky.     Jour.  Ph.  Ch.  russe,  6,  423—429. 

The  tar  is  a  dark-coloured  thick  liquid  of  acid  reaction. 
For  the  neutralisation  of  1,000  gnus,  of  it,  about  liO  gnus. 
of  K3C03  are  required.  Fractional  distillation  gave  the 
following  results  : — 


Temperature. 


100°— 150°    150'— ls3      185°— 210     210  —260 


Distillate        from') 
10011).  of  tar i 


3*45 


12'3 


11 


23 


Tempera  tun 

260"— 300° 

Above  3G0° 

Solid  Fraction. 

Distillate         from) 
1001b.  of  tar $ 

4*0 

W6 

15 

The  first  two  fractions  form  a  yellow  oil.  which  turns  red 
on  standing.  The  fraction  boiling  above  :SG(r  C.  deposits  a 
green  mass  slightly  soluble  in  alcohol  and  ether,  very  soluble 
in  carbon  bisulphide  and  benzene,  and  decomposing  at 
2-10:  C.  The  rest  of  the  fraction  forms  a  dark-red  mass, 
very  soluble  in  alcohol.  The  substance  is  deposited,  in  the 
amorphous  state,  from  this  solution  on  cooling ;  the  super- 
natant alcohol,  however,  preserving  its  red  colour,  which,  iu 
reflected  light,  is  green.  On  treating  the  mass  with  ether, 
a  green  substance,  similar  to  the  one  previously  mentioned, 
is  obtained.  The  whole  of  the  tar,  and  especially  the  first 
four  fractions,  are  acid.  On  treatment  of  these  fractions 
with  potassium  carbonate,  the  salts  of  valerianic,  propionic, 
formic,  and  benzoic  acids  are  obtained.  The  presence  of 
the  last-named  acid  is  due  to  the  deposit  of  populin, 
C13H;i  M  <  -II  O),  contained  in  the  bark.  The  various 
fractions  were  washed  with  caustic  soda,  and  the  solutions 
obtained,  decomposed  by  the  addition  of  sulphuric  acid,  in 
order  to  separate  the  acids  from  the  phenols.  The  re-distil- 
lation of  the  last  fraction  boiling  above   360'  C.  yields  two 


fractions,  the  one  being  liquid,  and  containing  a  few  crystals 
only,  showing  a  bright  colour  and  strong  fluorescence  ;  the 
other  forming  a  compact  deposit  of  fluorescent  crystals, 
with  very  little  adherent  oil.  Both  fractions  placed  in  the 
dark,  in  an  atmosphere  of  carbonic  acid,  turned  brown  after 
some  time,  preserving,  however,  their  fluorescence.  The 
fractions  boiling  above  270°  C.  deposit  crystals  of  paraffin, 
amounting  to  about  2  per  cent,  of  the  tar.— C.  O.  W. 


The  Ethyl  Phenols.     A.  Behal  and  E.  Choay.      Bull.  So,-. 
Cliim.  1894,  11,  206. 

Tins  investigation  was  undertaken  in  order  to  identify  the. 
C8-compounds  occurring  in  creosote  with  the  ethyl  phenols. 
The  ethyl  phenols  were  obtained  from  ethyl-benzene,  pre- 
pared according  to  Friedel  and  Craft's  method,  by  convert- 
ing it  successively  into  nitro-,  amido-,  and  diazo-compcunds. 
By  boiling  the  latter  with  water,  the  corresponding  phenols 
were  obtained.  Ortho-ethyl  phenol,  a  liquid  boiling  at 
203  to  201  C,  specific  gravity  1-0371  at  0°  C.  ileta- 
ethyl  phenol,  a  liquid  crystallising  at  about  —  4'  C,  boiling 
at  214r  C,  and  of  a  specific  gravity  1-0250  at  0°  C.  Para- 
ethyl  phenol,  melting  at  46"  C,  boiling  at  215°  to  216'  C, 
and  of  a  specific  gravity  1  -0403. — C.  O.  W. 


Present  State  of  the  Petroleum  Industry.     M.  P.  de 
Boissieu.     Bull.  Soc.  Chim.  H,  1894,  4.Vi. 

Crude  petroleum  varies  very  greatly  in  its  chemical  nature, 
and  its  technical  treatment  correspondingly  varies ;  more- 
over, the  increasing  number  of  products  obtained  from  it, 
and  their  augmented  purity,  has  of  late  years  necessitated 
modifications  and  elaborations  of  the  processes  employed  ; 
the  author  has  therefore  contrasted  the  state  of  the  art  as 
practised  in  different  countries  and  with  different  oils. 

1.  America. — The  first  fractionation  of  the  crude  petro- 
leum is  conducted  iu  cylindrical  stills  of  500 — 600  barrels 
capacity,  made  of  J" — |"  steel  plate,  and  set  horizontally 
in  brickwork,  like  ordinary  boilers. 

After  leaving  the  stills  the  vapours  are  conducted  through 
long  iron  tubes  kept  as  cool  as  possible  by  abundance  of 
water,  for  it  is  found  that  the  losses  during  refining  are 
greatly  diminished  by  adopting  this  method  and  by  thus 
working  with  properly  cooled  distillate. 

At  the  works  of  the  Standard  Oil  Company  at  Bavonne, 
near  New  York,  six  fractions  are  collected  at  this  first 
distillation,  as  shown  by  the  following  tabular  statement : — 


\  i. 


N >f  Fraction. 


Specific  Gravity. 


Destination  of  Fraction  and  its  Products. 


Light  naphthas  TJptoO"705. 


<*.  Sold  as  it  is,  as  crude  naphtha. 

b.  Sold  after  re-distillation  by  steam. 

<*.  Fractionatrd  into  sasoliu,-  isp.  lt.  ifi;:-:,;— iri;7;,)  and  naphtha 
(sp.gr.  0*676— 0*720). 

</.  Fractionated  into  many  products:  cymogene,  rlugolene,  gaso- 
line.  li.u-lit  naphtha,  naphtha  for  lighting  and  heating,  and  heavy 
naphtha  (substitute  for  turpentine). 

Heavy  naphthas    0*705  to0*744 Fractionated  into  benzine  (added  to  heaviest  fraction  of  No.  1) 

and  light  distillate. 

Extra  heavy  naphthas    (light     0*744to0*765 Mixed  in  certain  proportions  with    5.  and  refined;   the  product 

distillate i.  being  "export  oil"  (flashing  point  21°  to  24°  =  69-8 to  75 '2  P.). 

"  Water  white"  0*765  to  0*795 After  refining  is  white  lighting  oil. 

"Heavy  distillate" 0*7W  h.  0*823 

"Slops" 0*825  to  tli'- point  when  oil     c.  Sold,  as  gas  oil,  to  toe  gas  companies. 

turns  very  brown.  />.  Added  to  the  crude  petroleum  next  to  he  distilled. 


Residue. 


f*Tar.. 

LCoke. 


This,  while  still  boiling-,  is  pumped  into  a  vessel  where,  upon  cool- 
ing, it  separates  into  :— 

Treated  subsequently  for  paraffin  and  lubricants  ;  and 


The  refining  of  lighting  oils  is  carried  out  in  large 
reservoirs,  constructed  of  iron  plate  lined  with  lead,  the 
funnel-shaped   bottoms   of   which   terminate  in    cocks   for 


drawing  off  the  waste  liquors.  To  the  oil,  which  is  kept  in 
a  state  of  agitation  by  a  current  of  air,  and  the  temperature 
of  which   does   not  exceed    15°,  there   is  added,   little   by 
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little,  nne  lmlf  of  the  sulphuric  acid  to  be  rued,  and  the 
ition  i-  continuod  at  long  as  the  temperature  riiea,  when 
the  mud-like  waste  acid  ("sludge'*)  n  drawn  off.  The 
operation  ia  repeated  with  the  second  hall  ol  the  aeid 
waste  acid  being  now  merely  coloured  l!  canbouseda 
l!i('  now  straw-coloured  oil  is  thoroughly 
washed  bywater,  which  is  forced  into  thi 
a  tube  which  passes  all  round  the  upper  part  of  the  reservoir, 
and,  when   acidity  lias   almost   d  sappi  ired,  a  solution  ol 

la,  of  IS  li.  i>  introduced  with  agitation,  The  oil  is 
n.  i«  conducted  to  the  settling  tanks,  where  it  maj  b 
wanned,  to  assist  the  clarifying,  by  worms  suitably  placed. 
Many  woiks,  however,  prefer  to  filter  through  sawdust  01 
coke-dust,  as  there  is  risk  of  colouring  the  oil  yellow  bj 
warming  it.  In  some  works  the  oil  is  washed  after  the  treat- 
ment with  alkali.  I  lilute  ammonia  is  sometimes  used  as  alkali. 
Tin"  soda  solution  employed  is  about  1  per  cent.,  and  t lie 
acid  about  1  .")  per  cent,  of  the  volume  of  the  oil  to  bo  refined, 

'l'lio  verj  sulphurous  Lima  oils  are  treated  by  the 
Standard  <  >il  Company  at  Whiting,  near  Chii  igo,  by  two 
recently  invented  processes.  The  first  of  these  consists  in 
passing  the  vapour  of  .rude  oil  over  copper  oxide,  while 
with  the  second  the  crude  oil  is  distilled  in  the  ordinary 
way,  and  the  distillates  so  obtained  are  redistilled  from  stills 
containing  copper  oxide,  the  si  ill-contents  being  kept 
violently  agitated  during  the  distillation.  This  process  is 
supplanting  the  other  :  both  require  a  large  excess  of  copper 
oxide.  The  residue,  consisting  of  tar  and  copper  sulphide, 
is  drained,  filter-pressed,  and  calcined,  little  heat  being 
required  for  the  latter  operation,  when  the  oxidation  has 
once  set  in. 

M.'si  of  the  by-products  are  utilised;  thus,  the  gases 
given  off  at  the  commencement  of  distillation  are  used  as 


fuel,  and  s.,  also  are  the  heai  v  ,.iis.  no)  used  f..i  tl 

-  and  par  dim.     Sulphur. mi  mixed 

with  water  and  ■  irated  from  the  dilute  acid,  which 

is  then  employi 

Sulphuric  acid    is   recovered    from    sulphur   derivatii 
petroleum  l>\  • 

1  'tiler    acid     Hid    alkaline    I 

ordinary  methods. 

2,     /.'n   rid       In    oontl  |  i  ii.. I.  inn    in- 
dustry   with    the    American,  the    following    fundat 
differences  are  to  be  noted:— 

(«.)    The    Russian    industry    is    in    the    hands    of    many 
owners,  whili   tin   Standard  Oil  Company  produi 

cent,  of  the  Am.  i..'  in  petroli  urn. 

(''■)  Most  an  oil  is  raised  in  a  small  b 

around  Baku,  while  there  ar.-  several  American  oil-field 

ipart. 
rally   the    oils    differ  greatly  ;    the    Russian 
containing  no  paraffin,  practically  no  sulphur,  and  very  little 
leiim  spirit,  l. in,  with   great  constancy,  10  per  cent,  of 
lighting  oil  an.]   10  per  cent,  of  lubricating  oil.     Further,  it 
is  made  up  of  uaphthenes  and  a  small  quantity   of  aron 
hydrocarbons,   while  American  petrolenm  is  composed  of 
fatty   hydrocarbons,  and  varies  considerably   between  oils 
rich  in  light  products,  such  as  those  ••!  the  Washington  and 
MacJDonald  1  ,.  Ids :  nils  rich  in  heavy  products,  sneb  a~  i 
of  Bradford  ;  and  sulphurous  oils,  such  as  the  Lima  oils. 

(</.)  The  mi  itcd   in  the  distillation 

petroleum  is  also  different. 

i  irdinary  Baku  crude  oil  has  a  specific  gravity  of  0-868 — 
35,  a  flashing  point  of  ..       ind  a  firing  point  of 

45  —57  ,  and  is  separated,  at  the  first   distillation,  into  the 
fractions  indicated  by  the  following  tabul  i  at  :  — 


No. 

Name  of  Fraction. 

Gravity, 

Flash-Point. 

Products  ai                    be  Fractions. 

1 

O-7IS-0-7G0 

Under  28° 

Export  forbidden  by  Russian   Government    (being  a  i 
product  containing  substances  flashing  under  28  ). 

2 

0-7B0— 0-860 

28"- 

as  mixed  or  kept  separate  according  to  kerosene  n 
Usually  " Russian  kerosene "has  specific gravity 
ami    flashing    point      28    i  ■•  K . .   -          No.   1    ).      Unlike    the 
American  parauel  products,  never  contain  substances  flashing 

from  -J"  —25  . 

8 

0-S6C— 0-875 

Above  100° 

Generally  mixed  with  7,  the  whole  constituting  liquid  fuel.    With 
asoecially  desijrnedlamp  is  excellent  iUuniinant.    Also  highly 
suitable  for  gas-makine,  ..n  account  ol  high  content  of  aromatic 
hydrocarbons.    (100  kilos.  !--;'■•■  2,100  cnb,  ft.  ol   gas  a',  times 
stronger  tin                   -                   This  fraction  constitutes 
16—18  per  cent,  ef  the  production. 

4 

0-892    0*896 

1J3'— 1GS' 

Lubricating  oil  with  viscosity  =  2  "  24— 2"  C6  and  firing  point  of 

171    -ls| 

5 

ne  oils,  >"o.  1  

0*906— 0*903 

170°— 175 

Lubricating  oil  witl                 6    5  and  firing  poiut  210°— 214°. 

6 

0*911— 0*912 

205 

Lubricating  oil  with  viscosity  9"  to  11"  and  firing  point  231 

7 

.. 

.. 

1.  Liquid  fuel. 

1.  Mixed  with 3:  the  product  being  used  as  liquid  fuel  and  in  gas 

manufacture. 
3.  Caulking  of  ships. 
i.  Briquette-making. 
5.  Constituent  ^i  waggon  grease,  Ac. 

The  majority  of  the  works  only  turn  out  lighting  oil  ;  and 
their  residuum,  known  as  "  Mazout,"  is  taken  in  hand  by 
the  makers  of  lubricating  oil. 

Baku  crude  petroleum  only  contains  from  33  to -In  per 
cent,  of  lighting  oil :  by  very  careful  manipulation,  however, 
the  percentage  may  be  raised  to  41  per  cent.,  though  the 
average  practice  of  the  Baku  works  barely  exceeds  38  per 
cent.     The  yields  therefore  are  : — 

1.  Spirit,  Ac ■> 

-i.tinir  oil 

3.    '  Muz   ii!  " ,,,.       go 

100 

"  Mazout  "'  yields  : —  — 

5]  indie  oil 12—13 

6.  Machine  oil -J7— -js 

•  •.  Cylinder  oil 4—5 

(J.  Tar  and  c  >ke 1 7— i  t 


Tlie  most  important  improvement  which  has  been  intro- 
duced into  the  distillation  process  is  the  employment,  which 
is  becoming  very  general,  of  apparatus  which  can  be  kept 
constantly  charged.  Great  advantages  are  presented  by 
this  method  over  the  old  intermittent  charging,  with  its 
occasional  spontaneous  ignition  of  the  vapours  of  "  Mazout  " 
when  the  still  was  emptied,  its  injuries  to  the  still  through 
the  latter  being  alternately  exposed  to  lii'li  and  to  low 
temperatures,  and  its  waste  of  the  time  necessary  for  cooling 
the  still,  before  it  was  safe  to  re-charge  it  with  fresh  crude 
oil  of  initially  low  boiling  point. 

Several  continuous  methods,  all  based  on  the  same 
principle,  have  been  proposed  ;  that  of  Intkistch,  one  of  the 
m..-l  recent,  being  conducted  as  follows: — 

A  number  of  stills,  of  like  capacity,  and  each  provided 
with  its  own  heating  and  steam-injecting  apparatus  and 
condensing  plant,  axe  arranged  in  file  and  connected  up,  so 
that  the  overflow  of  the  lirst  is  the  supply-pipe  of  the  second, 
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anil  so  on.  The  first  still  is  fed  from  :i  large  tank,  placed 
above  it,  and  containing  the  stock  of  crude  oil.  In  this 
tank  i<  a  worm,  through  which  passes  the  hot  overflow  oil 
from  the  last  still  :  the  crude  oil  entering  the  first  still  is 
therefore  warm. 

The  temperature  and  the  rate  of  oil-flow  are  carefully 
regulated,  with  the  result  that  each-  >till  yields  constantly  a 
distillate  of  a  given  density.  The  results  are  excellent  and 
the  apparatus  very  manageable.  Refining  is  conducted 
much  a>  in  America. 

Several  attempts  have  been  made  to  manufacture 
benzene,  anthracene,  and  other  aromatic  hydrocarbons,  from 
Baku  petroleum,  especially  in  connection  with  the  manufac- 
ture of  iras  from  this  petroleum,  and  the  author  himself 
conducted  experiments,  in  1891,  at  St.  Denis  (see  Bull.  Soc. 
Chim.  1S92 — 3),  whereby  he  was  able  to  show  a  production 
of  BO  per  cent,  benzene,  at  40  frcs.  per  100  kilos.;  but  the 
heavy  fall  in  price  of  this  substance,  from  120  frcs.  in  1891 
to  50 — 60  frcs.  per  100  kilos,  at  the  present  time,  and  the 
anticipation  that  still  further  reduction  will  take  place  in 
the  price,  has  deprived  this  work  of  the  commercial 
importance  it  would  otherwise  have  had.  (This  Journal, 
1892,  101.) 

3.  France. — Here  crude  oil  is  distilled,  by  the  naked 
flame,  into  fractions  with  the  following  densities  : — 

1.  Up    to  0' 725      =  15  per  cent,  of  the  charge. 

2.  0-725  to0"740-j 

3.  0-740  to  0-810  f   =  70  „  „ 
l     U.ove    0-SlO^ 

5.  Residue  of  tar    =  15  „  „ 

The  tar  is  submitted  to  "  cracking,"  in  special  retorts 
("black  pots"),  hy  which  means  about  75  per  cent,  of 
useful  hydrocarbons  are  obtained  from  it.  while  the  loss 
(:ras  and  coke)  is  about  25  per  cent.  After  rectification, 
the  bulk  of  these  hydrocarbons  are  obtained,  as  an  oil  of 
sp.  gr.  0  78G. 

The  author  acknowledges  his  indebtedness  to  the  report 
of  MM.  Kiche  and  Roume,  who  in  1892  investigated  the 
state  of  the  American  petroleum  industry,  at  the  instance 
of  the  French  Ministry  of  Commerce  and  Industrv. 

— E.  E.  B. 


Asphalt  Paving.  Report  to  the  Department  of  Public 
Works,  Philadelphia,  U.S.A.  (Pamphlet.)  1894.  (This 
Journal,  1893,  265.) 
Ax  investigation  has  recently  been  made  by  a  committee  of 
experts  to  decide  upon  the  merits  of  different  kinds  of 
asphalt  for  street  paving.  The  comparative  tests  carried 
out  for  the  purpose  of  the  investigation  are  here 
abstracted. 

The  work  was  divided  into  three  groups — 
1.  Chemical  Examination. — On  account  of  the  abstention 
of  certain  asphalt  companies  who  were  invited  to  offer 
their  raw  materials  for  examination,  only  two  distinct  kinds 
of  asphalt  and  their  corresponding  paving  mixtures  were 
exhaustively  dealt  with.  The  following  table  affords  a 
comparison  between  the  two  varieties  : — 


Petroleum  in  Sumatra.  J.  Soc.  Arts,  42,  "04. 
The  petroleum  deposits,  discovered  in  the  province  of 
ji<at,  at  the  north  of  the  island,  and  along  the  coast  of 
the  Malacca  Straits,  are  being  rapidly  developed.  The 
Xetherlands-Indian  Government  have  granted  318  square 
miles  of  concessions  to  Dutch  and  English  capitalists,  but 
only  the  former  are  at  work. 

The  wells  are  put  down  close  to  the  coast,  where  there 
is  an  excellent  harbour.  The  costs  of  transit  and  of  ship- 
ment are  not  heavy,  the  quality  of  the  oil  is  very  good, 
and  it  is  believed  that  this  portion  of  the  island  is  very- 
rich  in  petroleum.  Sumatra  may  therefore,  before  long, 
enter  into  competition  with  Russia  and  with  America  as  to 
petroleum. — E.  R.  B. 


Befiued 

Trinidad 

Asphalt. 

Refined 
Bermu 
Asphalt. 

1-373 

Bitumen  soluble  in  carbon  bisulphide — 

61-507% 

97"J2 

:;r.-.i 

1-BO 
1-28    „ 
11-66 

:;■:'»; 

Porl  ion  i  if  total  bitumen  soluble  in  alcohol 

8-34°  . 

„           „             „               „         ether.. 

sr.;;; 

0-65  :' 

l'37  7o 

7-98 

17-S0°'o 

12-81] 

410   F. 

18*308 

Evolution  of  sulphuretted  hydrogen  nt . . . 

f  None  at 
'   ■:;;   r. 

160    P. 

113    V. 

192    F. 

150    F. 

The  sample  of  Trinidad  asphalt  is  rather  better  than  the 
average  {if.  Sixth  Annual  Report  of  Inspector  of  Asphalts 
and  Cements,  Washington.     This  Journal,  1S93,  267). 

2.  Mechanical  Tests. — Mixtures  of  the  asphalts  under 
examination  were  prepared  by  heating  the  asphalt  and  the 
appropriate  quantity  of  oil  to  300°  E.,  and  adding  the 
mineral  ingredients,  which,  like  the  moulds,  rammers,  &c, 
were  all  kept  hot.  The  mixtures  prepared  in  this  manner 
were  filled  into  cement  briquette-moulds  and  kept  for  24 
hours  at  various  temperatures.  The  mixtures  were  made  up 
with  the  following  proportions  : — 


Trinidad. 


Bermudez     Berinudez 
No.  1.  No.  -'. 


Asphalt 


"  Oil  residuum  " 
troleumoil.) 

(heavy 

pe- 

2-5 
5S-0 
23 '  2 

3-S 

1-0 

75-0 

i-o 

60-0 

Mi  i '  1 

lOO'O 

1(10-1 

too-] 

The  following  is  a  record  of  the  results  of  experiments 
with  these  mixtures  :  — 

Tensile  Tests. 




Trinidad.  '  B'™»Jez 

Bermudez 

No.  -J. 

Lb.  rer 
Sq.  In. 
HG-5 

.::.  "5 

19'0 

Lb.  per 

Sq.  In. 

S99-0 

116-5 

20-0 

Lb.  tier 
Sq.  In. 

201-0 

14 '5 

Compression  Tests. 

Lb.  per 
Sq.  In. 
1,027-5 

517'5 

LI),  per 
Sq, In. 

Lb.  pi 
Sq.  In. 
1,750-0 

667'5 

The  conclusions  drawn  from  all  these  data  may  be 
summarised  as  follows  :  — 

1.  Bermudez  asphalt  is  nearly  pure  bitumen,  containing, 
moreover,  a  large  proportion  of  "petrolene"  (the  portion 
soluble  in  a  solvent  such  as  petroleum  ether).  In  these 
respects  it  is  said  to  he  better  than  Trinidad  asphalt. 
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2.  Tho  small  proportion  of  mineral  nun.  r  In    Bermudci 
asphalt  makes   it  capable  of  yielding  a  target  amoo.nl  of 
paving   mixture    than  does  an   equal   weight   of    Mb 
asphalt.   The  noteworth)  amount  ol  organic  non  bituminous 
matter  in  Trinidad  asphalt   cause*  il  to  di 
in  streel  gutters,  more  readily  than  Bermudei  asphalt. 

I,  Mixtures  mode  with  Bermudei  asphalt  have  a  greotei 
meehanical  -n,  ngth  than  corresponding  mixtures  containing 
Trinidad  asphalt.— B,  H. 


\  |  I    imposition   auA  Origin,     Thi   Origin 

froleum.     V-  C.  Phillips.     Amer.  Chem.  -lour.   16, 
106. 

S     under  II..  page  790. 


Aeidimelric  Estimation   of  Naphthalene,  Acenaphthtne, 
a-  and  $-Xaphthol,  frc.    F.  VY.  KOster.     Ber.  27,  HOI. 
.■   \  \1 1 1.,  page  841. 


Liquid  lin  I. 


E.  N.  Henwood.     J.  Soc.  Art-.  42,  703. 
under  II.,  page  792. 


PATENT. 

Improved  Process  for  the  Extraction  of  Naphthalene  and 
other  Hydrocarbons  firoffl  Cpul-Tar  and  similar  Sub- 
stances. V.  W.  Clark,  South  Norwood  Hill,  Surrey. 
Kng.  Pat  16,769,  September  6,  l- 

I  M.-TAR.or  preferably  the  distillate  obtained  in  the  process 
paratiog  pitch  from  coal-tar.  is  mixed  with  naphtha  or 
other  light  hydrocarbon  and  passed  through  an  evaporator, 
which  is  maintained  at  a  sufficiently  high  temperature  to 
expel  the  solvent  containing  the  naphthalene  and  other 
hydrocarbons.  The  naphtha  is  coin  eyed  by  a  suitable 
carrier,  such  as  air.  into  a  condenser,  the  pitch  remaining  in 
the  evaporator  being  drawn  off  into  suitable  vessels,  whilst 
the  naphtha  containing  the  hydrocarbons  is  collected  iu 
other  receptacles.  When  coal-gas  is  used  as  a  carrier  its 
illuminating  power  is  iucn  astead  of  being  passed 

through  0  condenser  it  ma\  be  conducted  through  main-  to 
places  where  it  is  to  be  used  for  lighting  purposes.  The 
apparatus  employed  comprises  an  evaporator,  wherein  the 
liquid  to  be  distilled  runs  through  inclined  tubes  surrounded 
by  a  heating  medium  and  a  condenser,  and  means  for  circu- 
lating a  carrier,  such  as  air.  through  the  evaporator  and 
condenser. — D.  B. 


IV -COLOURING  MATTERS  AND  DYES. 

Brasilin  and   Hscmaioxylin.     J.  Herzig.     Monatsh.  Chem. 

15,  139—146. 
Iiv  methylation  brasiliu  furnishes  a  trimethyl  derivative. 
which  gives  rise  to  mcuo-acetyl-trimethyl  brasilin,  when 
treated  with  acetic  anhydride  and  sodium  acetate.  Tetra- 
methyl  brasilin  can  be  similarly  produced  b\  heating  the 
trimethyl  ether  with  solid  caustic  alkali  and  methyl  iodide 
in  -ealed  tubes  :.t  130 — 140  C,  or  with  alcoholic  potash 
and  methyl  iodide  for  7 — 8  hours  in  the  water-bath.  When 
purified  it  melts  at  137  — 13s  ,  and  cannot  be  made  to  yield 
an  acetyl  derivative. 

In  similar  fashion,  hematoxylin  furnishes  a  terra-methyl 
derivative,  which  by  acetylation  gives  rise  to  mono-acetyl- 
tetramethylhamatoxyliu,  melting  at  17t  — 180°,  and  by 
pushing  the    methylation  -         the   utmost,  to  penta- 

methylh.ematoxylin,  melting  at  144: — 147°.     In  examining 


i tacts  ol   this  ■  lass,  /•  i  furnishes 

m    method  irptj    the 
methoxyl  gi                  at. 

I'r.\  ions  n   all     by   methj '  show    that    both 

i    brasilin   h.-h.i-  l  Ither 

similarities  (alkyl  derivatives)  an  which  are 

only  noticed  in  p  t" 

xanthone.  Baeyer  has  also  she  and 
eosin,  with  respect  to  h  bydroxj  I 

the  substani  •-  ol   the  xantl  R     Meyi 

further    pointed    out    that     tliioran,    thi 

body  ol  pel  titutiou  to 

xanthone.  In  future  studies  ol  brasiliu  and  bssmatoxylin, 
the  circumstance  must,  then,  1"-  evei  kept  in  view,  that  in 
these  snbstanci  -  we  have  compounds  similarly  constituted 

in  all  probability  to  xanthone  or  Quorao,  -C.  I:.  .\.  W. 


Synthesis  of  Gentisin.    St,  v.  Kostanecki  and  .1.  Tarabor. 
Monatsh.  Chem.  15,  1—8. 

Gemimv  C    II    ''.the   colouring   matter  ..f  gentian   I 

boiling  with  hydi  forming  genti- 

1  i  which  three  hydroxy!  groups  are  found  to 

be  present  ition;  the  parent  body,  gentisin,  only 

containing   two.     On  metby  -  a  mono- 

methyl  ether,  the  same  snl  ng  formed  by  at 

goasly  tre  itinggentisein,  two  methyl  .-roup-  bring  introduced 
during  the  process  ;  in  either  case  the  third  hydroxy]  group- 
istituted  bj  acetylation  or  ben/.oylation,  yielding 
the   same   product,   whether   gentisin   or   gentisein  be  thi 
starting  point.     I  In   fusion    with 

breaks  up,  forming  phloroglucol  and  hydro. piinone  carbonic 
acid,  whence  the  constitution  of  gentisein  must 
the  trihydroxyxanthone — 

0 


(HI 


(HI 


CQ  (HI 


The  reproduction  of  gentisein,  which  dyes  upo^  alumina' 
mordants,  from   these  two  decomposition   pri  some- 

what  difficult,  most  of  the  materials  becoming  carboni- 
bj  carefully  working  with  small  quantities  at  a  time,  using 
acetic  anhydride  as  water-withdrawing  agent,  the  authors 
have  succeeded  in  synthesising  a  sufficient  quantity  for 
identification.  By  careful  methylation  gentisein  has  been 
converted  into  a  monomethyl  ether,  identical  in  all  respects 
with  gentisin  ;  as  yet  the  data  extant  are  not  sufficient  to- 
decide  whether  the  methyl  group  thus  introduced  is  situated 
at  position  No.  ■  '•  01  No.  ",  but  it  appears  to  be  at  one  of 
the  two— C.  R.  A.  W. 


Smite  Reactions  of  Orliiotoliditi, .     H.  Schiff  and  A.  Ostro- 

govich.  Annalen,  278,  37.'.— 379. 
When  benzidine  dihydrochloride  is  boiled  in  dilute  aqueous 
solution  it  is  partially  converted  into  monohydrochloride, 
which  is  sparingly  soluble.  This  reaction  does  not  take 
place  with  tolidine  dihydrochloride,  and  the  authors  only- 
succeeded  in  obtaining  tolidine  monohydrochloride  by  boil- 
ing equimoleeular  proportions  of  the  dihydrochloride  and  of 
sodium  acetate.  In  the  case  of  the  phenylene  and  tolylene 
diamines  this  reaction  produces  the  hydrochlorides  of  the 
mono-acetyl  derivatives  of  the  bases.  (H.  Schiff,  Ber.  25, 
2210.)  The  method  which  gave  the  best  result  w:. 
dissolve  45  grms.  of  tolidine  dihydrochloride  in  120  cc.  of 
water,  mix  this  whilst  hot  with  a  hot  solution  of  ;  3  grms. 
of  anhydrous  sodium  acetate  in  GO  cc.  of  water,  and  boil  for 
two  hours,  when  the  reaction  becomes  almost  complete.  The 
monohydrochloride  is  puriiied  by  recrystallisation  from 
water,  "and  forms  colourless  shining  plates,  which  redden  in- 
die air  and  arc  soluble  in  cold  water.  When 
heated  to  2Ui  C.  the  compound  becomes  coloured,  and 
decomposes  without  melting  above  300c  C.  The  dihydro- 
chloride decomposes  without  melting  above  34"  ( 
boiling  the   monohydrochloride  with  acetic  anhy<lride   it  is 
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converted  into  dihydrocMoride  and  diacetyltolidino,  which 
melts  at  3<M  C,  corr.  311°  C.  Equimolecular  proportions 
of  the  monohydrochloridc  aud  of  sodium  acetate  give 
tolidine  when  boiled  in  aqueous  solution.  The  authors 
were  unable  to  obtain  the  hydrochloride  of  iuono-aretyl- 
tolidine,  nor  were  they  able  to  produce  mono-aeetyl-tolidiue 
by  boiling  tolidine  with  dilute  acetic  acid.  The  mono- 
hydrochloride  treated  in  the  cold  with  potassium  cyanate 
gave  tolidine,  and  COa  was  evolved,  but  no  urea  derivative 
was  formed.  With  chlorocarbonic  ether  the  monohydro- 
chloride  gives  dihydroehloride  and  tolidine  diurethane, 
melting  at  H'o  C.  Compared  with  benzidine,  tolidine 
behaves  as  a  much  weaker  base,  and  with  regard  to  the 
acetate  and  the  monohydrochloride  of  the  latter  the  authors 
assume  that  these  salts  are  dissociated  in  aqueous  solution. 
In  support  of  this  view  as  regards  the  hydrochloride  they 
point  out  that  on  boiling  its  aqueous  solution,  hydrochloric 
acid  is  given  off  aud  tolidine  crystallises  out  on  cooling. 
As  regards  the  solubilities  of  the  mono-  aud  dihydro- 
chlorides,  the  latter  dissolves  in  IT- 34  times  its  weight  of 
water  at  12;  I '..  whilst  the  former  at  the  same  temperature 
requires  112  '4  times  its  weight.  Hence  the  hydrochlorides 
of  benzidine  are  about  five  times  more  soluble  at  ordinary 
temperatures  than  those  of  tolidine.  The  method  of 
separating  the  monohydrochloride  is  proposed  as  a  means 
of  purifying  tolidine,  and  attention  is  called  to  the  fact  that 
the  solubility  of  this  sait  is  less  in  brine  than  in  pure  water. 

— T.  A.  L. 


Condensation    of  Aldehydes    with  a-3  aphthaquinone    and 

a-Naphthaquinol.     J.   Wurgnft.     J.   prakt.    Chem.   [2], 

49,  551—552. 
WHEN  a  mixture  of  a-naphthaquinol  (2  mols.)  and  benzal- 
dehyde  (1  mol.)  is  dissolved  in  glacial  acetic  acid  and 
saturated  in  the  cold  with  hydrochloric  acid  gas,  the  solution 
soon  becomes  dark  red,  and  after  4  hours  golden  lustrous 
crystals  separate.  These  on  analysis  are  found  to  have 
the  empirical  formula  CsH19C10j,  HX).  The  same  com- 
pound being  obtained  by  the  action  of  benzotrichloride  on 
a-naphthaquinol  in  glacial  acetic  acid  solution,  it  appears 
that  the  phenomena  are  similar  to  those  observed  by 
Doebner  (Annalcn,  217,  227)  on  the  formation  of  aurin  ; 
the  new  compound  may  be  regarded  as  tetrahydro.r ydi- 
naphthylphenylcarbin  chloride.  By  varying  the  conditions 
a  non-chlorinated  product  of  a  similar  colour  may  be 
obtained;  it  is  the  anhydride  of  a  tetrahvdroxydinaphthyl- 
phenylcarbinol,  C6H5C(OH).[ClnH5(OH)»]2.  The  acetyl 
derivative  (found  C  =  76-25  ;  H  =  4-3  per  cent.)  melts 
at  246°,  and  is  converted  into  the  original  colouring  matter 
by  acids;  the  acetyl  derivative  of  the  leuco  base,  which 
latter  is  very  difficult  to  prepare,  gave  on  analysis 
C  =  79  •  24  ;  H  =  4  •  4  per  cent. 

Cnminol  and  nitrobenzaldehyde  yield  similar  derivatives. 

a-Xaphthaquinone  reacts  with  benzaldehyde,  forming  a 
red  dyestuff,  the  constitution  of  which  is  at  present 
uncertain.  It  gave  C  =  77-0;  H  —  3-75;  CI  =  5 "83  per 
cent. 

a-naphthaquinone  does  not  react  with  benzotrichloride  in 
glacial  acetic  acid  solution. — A.  R.  L. 


Preparation   of  Quinoline.     J.  Walter.     J.   prakt.   Chem. 
[2],  49,  549—550. 

According  to  Skraup's  instructions  for  preparing  quinoline 
(Monatsh.  2,  141),  nitrobenzeue  (24  grins.),  aniline 
(38  grms.),  and  glycerol  (120  grtns.),  are  mixed  with 
sulphuric  acid  (100  grms.)  in  a  flask  of  2  litres  capacity, 
and  the  mixture  heated  therein  on  a  sand-bath,  a  reflux 
condenser  being  attached.  The  large  flask  is  rendered 
necessary  because  of  the  tendency  of  the  reacting  mixture 
to  froth.  The  author  finds,  however,  that  when  the  nitro- 
benzene is  heated  to  boiling  in  a  globular  flask  connected 
with  a  reflux  condenser  anil  provided  with  a  dropping 
funnel  into  which  latter  the  mixture  of  glycerol,  aniline, 
and  sulphuric  acid,  previously  heated  on  the  water-bath,  is 
introduced  in  portions  and  dropped  therefrom  into  the 
boiling  nitrobenzene,  the  frothing  is  entirely  repress!  •'.  and 


it  is  possible  to  work  with  double  the  quantities  of  reagents 
above  mentioned  in  a  flask  of  800  cc.  capacity.  The  addi- 
tion of  the  mixture  of  aniline,  glycerol  and  sulphuric  acid  to 
the  nitrobenzene  should  extend  over  a  period  of  f  hour. 
If  a  large  amount  of  material  is  being  operated  upon,  it  is 
best  to  prevent  the  separation  of  the  liquid  into  lavers  1>\- 
a  mechanical  mixing  arrangement.  When  all  the  re 
have  been  mixed  the  boiling  point  is  found  to  be  157° — 160:; 
the  whole  is  then  maintained  in  gentle  ebullition  for  two 
hours,  after  which  the  boiling  point  sinks  to  138' — 140°  by 
of  the  formation  of  water.  The  unaltered  nitro- 
benzene is  then  removed  by  passing  a  current  of  air 
through  the  liquid.  In  working  on  a  technical  scale 
enamelled  iron  boilers  are  used.  The  product  is  now 
made  alkaline  and  distilled  in  a  current  of  steam  from 
a  capacious  cast-iron  pot. — A.  K.  L. 


Aurin.     J.    Herzig   and   Th.  v.  Smoluchowski.     Monatsh. 
Chem.  15,  73—84. 

Aurin  and  acetyl  aurin  have  been  examined  by  several 
experimenters  with  varying  results.  The  authors  conclude 
from  their  own  observations  that  aurin  is  C19H14O3 ;  but 
on  acetylation  the  elements  of  water  are  taken  up,  so  that 
acetylaurin  is  derived  from  C19H160.|.  On  saponification 
this  reproduces  C,3Ii1403.  Acetyl  aurin  contains  three 
acetyl  groups,  but  no  hydroxyl  group ;  on  reduction  it 
gives  rise  to  triacctyl  leucaurin.  Aurin,  they  regard  as 
possessing  the  structure — 

C— CH(C6H4.OH)2 

CH  ,/\  CH 


-C.  1£.  A.  W. 


CH  11      J  CH 
C.OH 


(Comparison  between  the  Coloured  and  the  Colourless  Deri- 
vatives of  Di-  and  Tripherylmeihane.  A.  Kosenstiehl. 
Bull.  Chiui.  1894,  11,  213. 

1.  The  colourless  leueaniliue  is  converted  into  coloured 
magenta  by  the  substitution  of  hydrogen  by  some  electro- 
negative (acid)  radical — 

(XH, .  C6H4)3  =  C-H         ( KH3 .  C6H3)3  -  C-Cl 
Leucaniline.  Magenta. 

2.  The  compounds — 

(( -,JI5) ,      C  -H  and  (C6H5)3  =  C  -CI 

however,  being  both  colourless,  it  follows  that  the  amido 
groups  of  magenta  must  contribute  essentially  to  the  colour- 
ing of  this  compound.  The  assumption  that  this  action  of 
the  amido  group  is  due  to  its  chemical  function,  as  opposed 
to  that  of  the  electro-negative  radicals,  is  thus  borne  out. 

/C3H30 

r.  / 


3.     [(XO-). .  CGH3]2 
/ 


\ 


is      colourless, 


C3H,0 


II 


[(NO;)2.C6H3],=C<  pos 

\Na 


ossesses  a  rich  blue  colour. 


Further,  trinitrotriphenylmethane  is  colourless  ;  the  sodium 
salt  (XO;.C6Hj)3  C— Na  is  coloured.  Also  in  this  case 
the  opposite  chemical  functions  of  the  nitro  group  and  of 
the  sodium,  coincide  with  the  appearance  of  colour  in  the 
compound. 

4.  In  sulphonated  colouring  matters  the  free  colour  acid, 
in  contradistinction  to  the  previous  observation  (above), 
is  coloured,  and  the  alkaline  salts  are  colourless.  It  appears 
therefore  that  the  introduction  of  the  sulpho  group  into  the 
molecule  suspends  the  basic  character  of  the  amido  group 
present. 

5.  In  magenta,  as  in  all  coloured  compounds  of  the  same 
order,  the  amido  groups  occupy  the  para-position  towards 
the  methane  carbon  atom.     Only  two   of  the  three  phenyl 
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groups  require  the  nmido  ^roup   In   para  position.       I 

third  1 1 ■ . •  >  i  .•■ mi ii.nl.>  group  al  .ill.     i  >nc  am  .1" 

i  r,  ulreadj  '"ill.  tec  the  chi  a 

...  i,  quired  foi     I"    I ation  ol  colour*  .1   It  |  rti  o 

...id,-,  although    onrj    thow  matters   are  of 

prai  l   which  possess  al   leasl  i«..  phi 

substituted  in  tin'  ii.ua  positi 

.-,.  I,,  order  to  convert  tripheoylmcthane  into  colouring 

matters,  at  leas)  one  "I  the  phenyl  groups  must   )•<•  Bubsti 

d  in  the  para-position  bj  eithei  NHj,  OH,  oi  N  <  i . .  and 

i  ntom   inii-i   be  in  combination  with  a 

radical  of  respectivelj  opposite  chemical  functions.  This 
maj  bo  expressed  by  the  formula— 

A 

(-)'--<Z>-v--'(t) 
it 

in  which  A  inn!  1!  maj  in-  phenyl  groups  substituted  in  ihe 
para  p.  sition  or  not,  r  and  r1  representing  radicals  of 
chemically  opposite  functions.  With  i«.>  para-substituted 
phenyl  groups  the  formula  becomes — 


[(») 


\ / 


].-»' 


A 


\ 


,(i) 


7.  In  amido  derivatives  of  this  class,  influences  weakcn- 
ing  the  antagonism  between  Nil     ami  CI  al-..  weal 
dyeing  properties  of  the  compounds.    For  this  reason  excess 
of  acid  or  base  weaki  as  the  colouring  p. .war  of  these  dyes, 
whether  sulphonated  or  not.    C.  O.W. 


yaphthaielns  of  Substituted  Amidophenols.     V.  Ulzer  aud 
A.    Holler.   '.Mitt.  k.  k.  Tech.  Gew.   Museums,  4,  1894, 

179—i-i. 

molecule  of  naphthalic  acid  and  two  molecules  of 
dimethyl-m-amidophenol  were  mixed  with  an  equal  weigh! 
of  anhydrous  zinc  chloride,  ami  heated  for  from  four  to 
live  hours  in  an  iron  crucible  at  from  190  to  210°  C. 
The  melt  was  boiled  with  water  to  extract  the  zinc  chloride, 
the  residue  collected  on  a  filter  ami  washed  with  hoiling 
water.  It  possessed  a  high  metallic  lustre  after  being  dried. 
The  substance  so  obtained  was  treated  with  dilute  ammonia, 
the  solution  filtered,  and  tin-  residue  dissolved  in  hot  50  per 
cent,  alcohol,  with  addition  of  some  hydrochloric  acid.  (  In 
cooling,  some  resinous  matter  separated  out,  from  which  the 
■solution  was  poured  off.  The  latter  was  then  evaporated 
until  the  alcohol  had  almost  entirely  been  expelled,  when, 
on  cooling,  the  solution  formed  a  pulpy  mass,  on  the  sur- 
face of  which,  on  re-heating,  the  colouring  matter  separated 
out  in  the  fore  of  a  semi-solid  cake.  This  was  separated 
from  the  mother- liquor,  which,  on  further  concentration, 
yielded  some  more  colouring  matter,  hut  of  inferior  purity. 
The  dyestuff  thus  obtained  is  purified  by  precipitating  its 
aqueous  solution  with  .  tustic  -...la,  shaking  the  precipitate 
with  ether,  and  precipitating  the  base  from  it-  ethereal 
solution  in  the  form  of  the  hydrochloride  by  shaking  it 
with  hydrochloric  acid.  Dietbyl-tn-amidophenol  yields  a 
similar  dye  as  dimethyl-m-amidophenol,  but  the  yields  are 
very  unsatisfactory.  The  fact  of  naphthalic  acid  producing 
rhodomines  is  a  further  proof  that  dibasic  acids,  thecarboxyl 
groups  of -which  are  in  peri-position  (1 :8),  are  capable  of 
the  same  reactions  as  orthodicarboxylic  acids.  The  formula 
of  the  above-described  colouring  matter  is  then 
xnalogous  to  that  of  ordinary  Rhodaminc. 


<    ll.-NK., 
/    >° 

<  xi:. 


" 


i 


i  K  w. 


upon    Dyi  I   '    lout        I;,  p    oi   lb, 
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Improvements   in   the    Production    of    Colouring     '/ 
m  Meta-amidophcnolphthaleim        O.   Iinray,  Londi 
rbworkc   vormals  Mei 
i .;.', "  Hoechst-on-the-Maine,   Germany,     Hog    Pal 
1  1,207,  Julj  22,  1893. 

Ki  o  colouring  matters  soluble  in  water  are  produced  l>y  • 
densing  alkj  lated  nt-amidophenolphthaleioes  n  ith  secondary 
and  tertiary  bases,  such  as  byl- and  mono-ethyl- 

anilini  thyl 

ae,  dimethyl-  or  dicthyl-anilin  pro- 

duced from  the  letra-alkylated  m-am 
are  bluer  than  those  from  the  dialkylated  derivatives. 
Xhe  condensation  is  effected  by  means  of  phosphorus  oxy- 
chloride,  and  the  following  example  gives  the  quantities 
employed.  About  15  to  20  kilos,  of  cthylbenzylaniline  are 
mixed  with  10  kilos,  of  tctra-etbyl-m-amidophenolphtbal. 
and  i  kilos,  of  phosphorus  oxycbloridc  are  gradually  add.. I. 
The   ..  ai  -ili. H  violi  ut.  and  in  Arder  to  complete 

it,  the  melt   i-   I  -o    c.  tor  an   hour,  then  dis- 

solved in  dilute  hydrochloric  acid,  and  the  colouring  matter 
is  precipitated  from  the  filtered  solution  with  salt.  It  forms 
when  pure  a  dark  nd-browu  powd  oluble  in  water, 

alcohol,  and  glacial  acetic  acid,  and   dyes  cotton    monl 

with  tannin  in  shades  fast  to  soap.     In  order  to  obtain 
condensation    products    from    primary    amines    it    is 
necessary   to  boil  the  components  together.     Obtained  In 
this    way   the   compound    from    I  m-amidophenol- 

phthalelne   and  aniline  melts  at  222    O,  from  o-loluidine  at 
l7'.i    I'.,  and  from  p-toluidine  at  196   C.     These  are  ah 
colourless  substances,  and  arc  precipitated  from  their  - 
tions  in  mineral  acids  by  sodium  acetate. — T.  A.  L. 


Improvements  in  the  Production  of  Green  and  Bluish- 
Green  Colouring  Matters.  0.  Imray,  London.  From 
"  The  Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hoechst-on-the-Maine,  Germany.  Eng.  Pat.  14,671, 
July  31,  1893. 

Tins  is  an  extension  of  Eng.  Pat,  12,796  of  1888  (this 
Journal,  1889,  7nl),  and  claims  the  preparation  of  colouring 
matters  of  the    Patent  ries.     The-.-  are  the  -nlphonic 

acids  of  Ri-hydroxydibenzyldiamidotriphenyl  carbinol,  m- 
hydroxydibenzyldiamido-di-o-torj  Iphen:  I  carbinol,  and  m- 
hydroxy-tetrabenzyldiamidotriphenyl  carbinol,  which  arc 
obtained  according  to  the  process  described  in  the  above- 
patent  from  symmetrical  m-amidodibenzyl- 
diamidotriphenylmethane,  symmetrica]  m  -  amid... lib.  nzj  1- 
diamidodi-o-tolylphenylmethane,  and  nt-amidotetrabenzyl- 
diamidotriphenylmethane,  or  from  benzylaniline,  benzyl-o- 
toluidine,  and  dibenzylaniline,by  sulphonating  the  bydroxy- 
bases   ol.tain.il  therefrom  and  the  lcuco- 

sulphoi.ic  acids.  An  alternative  method  is  to  condense 
m-hydroxybenzaldehyde  with  the  sulphonic  acids  of 
benzylaniline,  ben/y  1-e-toluidine,  or  of  dibenzylaniline,  and 
after  sulphonating,  to  oxidii  thus 

produced  to  the  blue  colouring  mat  lets  (sec  also  this 
Journal,  1890, 286).— T.  A.  L. 


/       Manufacture    or    Production    of  Dye  stuffs.     II.    E. 

Newton,    Loudon.      From   "  The   l'arb.nfabriken  vormals 

F.    I5a\er   and    Co.,"    l.lberfcld.    Germany.      Eng.    Pat. 

15,045,  A  893. 

These  colouring   matters,   which   belo  class   of 

ing  the  nitroso-deriv- 
atives  adary  and  tertiary  amine!  iy lated  or 

benzoylated   t.2)-amido  oapbthols, and  ctlyremov- 

ing  ii  not,  as  may  be  desired.     .\ 

•   (1 . 2)-acetamidonaphthol  and  37  kilos,  ol 


• 
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nitrosodiinethylaniline  hydrochloride  in  300  kilos,  of  alcohol 

■  cacid  is  heated  to  60  —100    C.     When  the  citroso- 

isappeared  Ihs  melt   is  poured  into  water 

and  the  dyestufl  salted  out.     It  dissolves  to  a  blue  solution 

in  water,  and  dyes  a  reddish-blue  on  cotton  mordanted  with 

tannin.     If  tbe  acetyl-gronp  be  removed  by  boiling  with 

colouring  natter  is  obtained  which  dyes  mordanted 

cotton  a  greenish-blue,  and  in  general  the  colouring  matters 

.d  according   to  this  invention  are  of  a  redder  shade 

when  thev  contain  an  acid  radicle  than  after  saponification. 

— T.  A.  L. 

Improvements  in  the  Manufacture  or  Production  of 
Naphthylamine-sulpho  Acids.  11.  K.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Erg.  l'at.  15,223,  August  9,  lSi>3. 

By  sulphonating  with  fuming  sulphuric  acid  the  two  acids 
numbered II.  and  III.  (i.e.  (1.4. 3')- and  (1 .4.2')-naphtbyl- 
amine  disulphonic  acids')  of  Ger.  Pat.  41,957,  at  a 
temperature  of  50' — 100°  C,  two  new  o-naphthylamine 
trisulphonic  acids  are  produced,  the  new  sulphonic  acid 
group  entering  the  molecule  ortho  to  the  amido  group. 
The  -;ifflt  acids  are  produced  from  the  /3  and  5  Cleve  acids  ; 
the  former,  which  is  (1.3')-naphthylamine  sulphonic  acid, 
giving  (1 .2.4.3')-naphthylatuine  trisulphonic  acid  ;  and  the 
latter,  which  is  (1.2')-naphthylamine  sulphonic  acid, 
yielding  (1 .2.4.2')-naphthylamine  trisulphonic  acid.  The 
quantities  employed  are  as  follows  : — One  kilo,  of  Cleve's 
5  acid  is  stirred  into  3'5  kilos,  of  fuming  sulphuric  acid 
containing  25  per  cent,  of  anhydride,  the  melt  being  kept 
cool.  The  temperature  is  then  raised  to  50° — 60°  C.  until  a 
sample  dissolves  easily  in  water.  After  cooling,  1  kilo,  of 
70  per  cent,  anhydride  is  added  and  the  melt  heated  to 
80' — 90;  C.  until  a  test  gives  no  coloration  with  diazotised 
sulphanilic  acid.  The  melt  is  then  limed,  the  calcium  salt 
converted  into  the  neutral  sodium  salt,  and  the  acid  sodium 
salt  is  precipitated  by  adding  hydrochloric  acid.  On  treat- 
ment with  a  mixture  of  nitrouE  and  nitric  acids  naphthol 
yellow  S  is  formed. — T.  A.  L. 


The  Manufacture  or  Production  of  Amido-naphthol-sulpho 
Acids  and  Colouring  Matters  therefrom.  H.  E.  Xewton, 
London.  From  "  The  Farbenfabriken  vormals  F.  Bajer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  15,269, 
August  10,  1893. 

The  two  amido  naphthol  sulphonic  acids  described,  of 
which  one  is  new,  contain  the  amido  and  hydroxyl  groups 
in  the  (1.1')  or  peri  position.  They  are  obtained  by  fusing 
with  caustic  alkalis  the  (1.4'.  1')-  and  the  (1.3'.l')- 
naphthylamine  disulphonic  acids.  In  the  case  of  both  these 
acids  the  sulphonic  acid  group  in  the  peri  position  to  the 
amido  group  is  replaced  by  hydroxyl  yielding  (l.I'.4'> 
amido -naphthol  sulphonic  acid  and  (1 .1'.3')  -  amido- 
naphthol  sulphonic  acid.  Of  these  the  former  has  already 
been  described  in  Eng.  Pat.  4613  of  1893  (this  Journal, 
1894,  244),  and  no  claim  is  made  to  it  or  to  the  colouring 
matters  therefrom.  The  starting  point  for  the  (1 . 1  .•'•'>- 
acid  is  ( 1 .  l'.3')-naphthvlamine  disulphonic  acid,  which  is 
prepared  by  sulphonating  acetylated  (1  .l')-naphthylamine 
sulphonic  acid,  removing  the  acetyl  group,  and  separating 
the  (1 .1'.  3')-naphthvlamine  disulphonic  acid  from  the 
isomeric  (1 .2.1')-naphthylamine  disulphonic  acid  by  the 
difference  in  solubility  of  the  sodium  salts,  that  of  the  latter 
acid  being  much  less  soluble.  The  constitution  of  the  new 
(l.l'.3')-acid  has  been  determined  by  removing  the  amido 
group  by  the  hydrazine  method  and  converting  the  disul- 
phonic acid  produced  into  its  sulpho-chloride.  The 
naphthalene  disulphonic  chloride  so  produced  melts  at 
138  C,  which  is  the  melting  point  of  the  (1 .3)-sulpho- 
chloride  prepared  by  Armstrong  and  Wynne.  As  already 
mentioned,  when  the  (1  .l'.3')-naphthylamine  disulphonic 
acid  is  fused  with  caustic  potash  it  is  converted  into 
(l.l'.3')-amidc-naphthol  sulphonic  acid,  which  can  be  used 
for  the  preparation  of  dyestuffs  by  combining  it  with  various 
diazo  and  tetrazo  compounds  in  the  usual  manner. 

— T.  A.  L. 


Production  of  Para-etho.ri/-  and  of  Para-ntethoxy-phenyl 
succinimides.  O.  Imray,  London.  From  The  Farbwerke 
vormals  Meister,  Lucius,  and  Binning,  Hoechst  a  Main, 
Germany.     Eng.  I'at.  15,327,  August  11,18 

p-F.tho.ry- phenyl -succinimide, — 
CH—  CO. 
I    "  \*- 

ch.— ay 


/>X.C„HJ.OC.H5 


prepared  by  beating  together  in  molecular  proportions, 
succinic  acid,  and  (o)  _p-amido-phenetol  hydrochloride,  or 
(/>)  p-acet-amido-phenetol,  and  subsequently  recrystallisingf 
the  product  from  hot  alcohol.  It  forms  colourless  or  slightly 
yellow  prismatic  needles  which  fuse  at  155°  C. 

p-Metho.ryphenyl-succinimide. — This  substance  resemble* 
the  preceding,  and  is  prepared  in  a  similar  manner  from 
p-amido-anisol,  or  acet-p-amido-anisol.  Melting  point, 
165   C  — II.  T.  P. 


Improvements  in  the  Production  of  lodo-derivatices  of  the- 

niinide  and  of  Substituted  Succinimides.     O.  Imray, 

London.     From  The  Farbwerke  vormals  Meister,  Lucius, 

and  Bt iining,   Hoechst    a  Main,   Germany.      Eng.   Pat. 

15,328,  August  11,  1893. 

Thh  process  in  general  consists  in  adding  a  strong  solution- 
of  iodine  and  potassium  iodide  to  the  succinimide,  dissolved 
in  warm  glacial  acetic  acid.  On  cooling,  the  iodo-derivative 
separates  out  in  the  crystalline  state.  The  iodo-derivatives 
of  succinimide,  and  of  /j-ethoxy-  and  ;>methoxy-phenyl- 
succinimide,  are  described. — H.  T.  P. 


Preparation  of  a  New  $-naphthylaminesulphonic  Acid  and 
of  d-naphthylawine,  and  the  Preparation  of  Salts  of 
fi-naphthi/lsulfamine  Acid  from  the  former.  G.  Tobias, 
Berlin.     Eng.  Pat.  15,404,  August  12,  1893. 

By  the  action  of  sulphuric  acid  on  /3-naphthol,  the  product 
of  the  reaction  is  not,  according  to  the  inventor,  /3-naphthyl 
sulphate,  hut  (2.1  V/3-uaphthol  sulphonic  acid.  By  heating 
it  under  pressure  with  ammonia  it  is  converted  into  /3-naph- 
thylamine  sulphonic  acid,  which  on  further  heating  yields- 
/3-naphthylaruine.  When  the  salts  of  /J-naphthylamine 
sulphonic  acid  are  heated  they  are  converted  into  the- 
corresponding  salts  of  /3-naphthyl  sulphamic  acid  which  are- 
decomposed  by  mineral  acids  yielding  /3-naphthylamine. 
As  to  the  properties  of  the  (2.  l)-/3-naphthol  sulphonic  acid, 
the  sodium  salt  dissolves  easily  in  80  per  cent,  alcohol  or  in, 
water,  whdst  the  potassium  salt  forms  sparingly  soluble 
scales.  Both  ^alts  are  stable  when  heated  in  neutral  solutions, 
but  the  acid  is  rapidly  decomposed  when  an  excess  of  a 
mineral  acid  is  present.  A  neutral  solution  of  the  acid  gives 
an  indigo-blue  coloration  with  ferric  chloride.  By  the  action- 
of  diazobenzene  sulphonic  acid  on  a  strong  solution  of  the 
sodium  salt  in  presence  of  sodium  carbonate,  the  sulphonic 
acid  group  is  eliminated,  and  there  results  sulpho-benzene- 
azo-/3-naphthol.  When  the  sodium  salt  is  heated  with  4 — 5 
times  its  weight  of  a  20  per  cent,  ammonia  solution  for 
10 — 20  hours  to  220; — 230:  C,  /3-naphthylamine  sodium 
sulphonate  is  produced,  together  with  a  little  /3-naphthyl- 
amine. The  free  acid  crystallises  in  scales  or  needles,  and 
the  sodium  salt  also  separates  from  water  or  can  be 
precipitated  by  means  of  salt.  It  forms  a  yellow  crystalline 
diazo  compound  which  on  boiling  with  dilute  sulphuric 
acid  Yields  /3-naphthol  sulphonic  acid,  and  on  conversion 
into  dichloro-naphthalene  it  yields  the  1  ■  2  isomer,  melting 
at  34c  C.  When  the  sodium  salt  is  heated  to  230°  C.  the 
following  conversion  takes  place  : — 

CoHsNHjSI  »3Na  =  C10HrXHSO3Na. 

This  salt  is  soluble  in  water,  and  can  be  precipitated  by 
adding  salt.  Mineral  acids  decompose  it,  forming  /3-naph- 
thvlamine.  It  is  claimed  for  the  3-naphthjlamine  made  in 
this  way,  that  it  is  free  from  dinaphthylamine  and  from 
naphthol. — T.  A.  L. 
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Production   oj    S         I  itnaphtylene-diamine-sulpho 
mid    of    Colouring     '/  ■  derived    thi 

S.  Pitt, Sutton.     Prom  I.,  i  issolla  and  (Jo.,  Frankl 
thc-Maine,    Germany.      Eng.   Pat,    15,444,    lugusl    14, 

Thi    acids    are    obtained   bj    nitrating   and   reducing    tbc 

1 1    .1,  i  ivativea  of    (1.8')     and    l  i    '       a  iphthylamine 
acids,    when   derivatives  ol    (1.4)-  oaphthylein 

diamine    ore    obtained    which    cau    i ployed   for   the 

man  tincture  of  dyestuffs  by  ci  mbining  them  with  diazo 
,,r  [el  impounds.      Other  dyestuffa  oed   by 

r!      .,..,  ty]  compound  and  this  with  a 

diazotisable  amine  such  as   a-naphthylamine  or  y-amido- 
aaphthol   sulphonic  acid,  rediazotising,  combining  with  au 
.'  or  phenol,  and  finally  saponifying  the  product.     The 
acetylation  of  the  naphthylamine  sul]  discarried 

by  heating  the  sodium  salt  with 

iduct  thus  obtained  is  nitrated  in  sulphuric 
acid  by  adding  nitro-snlphurio  acid.  On  diluting  with 
water  and  adding  Ball  the  Bodium  salts  of  the  nitro  acids 
are  precipitated,  that  from  the  (1.2')- acid  crystallising  in 

lies,  whilst  the  ( l  .8')-  acid  crj  stallises  in  rhombic  plates. 
Bol  It     Baponified    by    mineral   acids   and   the 

( 1 .4.2'  or  3')-  nitro-naphthylamioe  sulphonic  acids  obtained 
dye  wool  a  greenish-yellow  from  an  acid  bath.  In  order 
to  reduce  the  avid-,  thej  are  gradually  added  to  a  boiling 
mixture  of  iron-borings,  water,  and  acetic  acid.  When 
the    solution  lias    become   colourless    the   dissolved    iron   is 

ipitated  with  soda  and  the  new  acids  are  precipitated 
from  the  nitrate  by  adding  hydrochloric  acid.  The  acids 
will  combine  with  diazo  compounds,  or  the  acids  themselves 
may  be  diazotised  and  combined  with  phenols  and  amines. 
In  the  latter  case,  if  a  diazotisable  amine  be  employed  and 
the  ii zo  compound  be  first  saponified,  a  tctrazo  compound 
.is  produced  when  treated  with  nitrous  acid.     The  following 

i, pie  gives   the  quantities  employed  for  the 

.e  of  the  dyestuffs  referred  to  in  the  patent.     The  6 
compound  obtained   from   .10  12    kilos,   of   (1.4.3')-  amido 
tnaphthalide   sulphonic  acid   by   means   of  7    kilos,   of 
sodium   nitrite  and   'J  4  kilos,  of   hydrochloric  aeid,  is  added 

i  alkaline  solution  of  ( 1 .4)-  oaphthol  sodium  sulphonate. 
The  dyestuft  which  separates  is  filtered  off  and  boiled  with 

litres  of  10  per  cent,  soda-lye  until  a  sample  mixed 
with  acetic  aeid  gives  a  bluish-violet  colour.  After  adding 
hydrochloric  acid  and  cooling  to  0  C  .  it  is  rediazotised  by 
the  addition  of  7  kilos,  of  sodium  nitrite,  and  the  sparingly 
soluble  brown  diazo  compound  is  added  to  an  alkaline 
solution  of  38  kilos,  of  fl-naphthol  disulphonic  acid  !■'. 
The  colouring  matter  which  separates,  dyes  wool  a  deep  blue 
from  an  acid  bath. — T.  A.  1.. 


Manufacture  and  Production  of  New  Arid  Colouring 
Matters.     1!.   Willcox,  London.     From   "  The  Badische 
Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Germany.     IOng. 
Pat.  16, 170.  August  30,  18H3. 
Tms    is    an    extension    of    Eng.    Tat.  .14*7   of  1893    (this 
il,   1894,   145),  referring  to  the    production  of  acid 
by     condensing     the     nitroso    derivatives     of 
dialkylated  m-amido-phenol   with   a-naphthylamine   mouo- 
snlphonic  acid-,      similar  dyestuffs  can  be  obtained 
from  the  sulphonic  acids  of  aniline,  toluidine,  and  0-naphthyl- 
amine,    especially    when    condensed     with     diethyl-    and 
dimethyl-m-amido-phenol.     The  acids  most  suitable  for  the 
purpose  are.  p-  and  m-sulphanilic  acid,  aniline  disulphonic 
toluidine-m-sulphouic  acid,  the  so-called  a-,   0-,  y- 
and  S-S-naphthylamine  mono-sulphonic  acids,   ^-naphthyl- 
amine disulphonic  acid  G,  and  (2 . 4' .  2')- 0-naphthylamine 
disulphonic    acid.       About   69   kilos,  of  nitroso-diethyl-m- 
0  kilos,  of  crystallised  sodium  sulphanilate 
and  6  kilos,   of  80  per  cent    acetic    acid,  are    heated  on   the 
water-bath  for  about   12   hours.     The  melt   is  then   diluted 
with  1,000  litres  of  hot   water,  alkali   is  added  to  neutralise 
1  cater  part  of  the  acid,  and  the  dye  Is  precipitated  with 
ind   washing  with   brine  it  is  pressed 
and  dried.     It  dyes  wool  from  an  acid  bath,  giving   bluish- 
violet   shades  fast   to   light  and  alkalis   and   dyes  on  very 
evenly.— T.  A.  I.. 
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from  .1  0  n   in 

ution      III     v  wton,  1,0 
I-  irbenfubrikcn   vormi 

<..  mii  inj       i  ng    Pal 

'   ■ 
treating   di 

■  !  with  alkali (ha 

formation 

amine-  react    in  ray,   and 

describes  the  pr<  paration  of  azo  and  az  .\ 

"-.  m-,nndp-niti  i  [of  their  hoi 

sulph 

disulph 

with  an  exci  lilorite  and   dilul 

soda,  and  the  o  md  until  on 

with  nitrite  and  acid  I  ilouring   u. 

with  naphthol.      The  product  is   ihcli    I 

from  unaltered  p-oitraniline  by  washing  with  diluti 

chloric    acid.      I  lie   compound    is  scarcely    solubll 
and  only  slight!}  in  alcohol,  bnl  i  isilj  in  ac, 

and  chloroform,  and  i  From  the  ish- 

brown  crystals  with  a  bluish  reflex,  melting  at  221    I 
reduction   with    ammonium    sulphide   it    forms    a    dial 
compound  which,  alter  diazotisation,  combines  with  amine! 
and    phenols,    giving    substantive    azo    colouring     ma'- 
When   completely  reduced  it  yields  p-phenylene  diamine. 
By  applying  the  same  process  to  benzidine m-mono-sulph 
acid,  a  product  having  the  constitution — 

II  N— C  II      I    II       X      \— <  ,11      I    11  -Ml 
\/        I 

(.     -on 

is  obtained.     It  dyes  unmordanted  cotton  yellowish-orai 
and   can    be    diazotised  on    tin-    fibre    and    combined    with 
amines    and  phenols.      Diamido-stilbene  disulphonic   acid 
behaves    similarly    to    all. aline    oxidisil  .   and     tie- 

product  obtained  also  cm.s  \c!lowi-h  orange  .-lades  on 
cotton.  The  oxidising  agents  mentioned  an  hypochlorites 
or   ammonium  persulphate,  hypobrom  isium  per- 

manganate, or  potassium  ferricyanide. — T.  A.  I.. 


Tin  Manufacture  or  Production  of  Colouring  Mutter*  and 
Materials  therefor.  II.  E.  Newton,  London.  From 
"The  Farbcnfabriken  7orm  lis  F.  Bayer  and  i  !o  ."  Fiber- 
feld,  Germany.     F.ng.  Pat.  16,780,  September  6,  1893. 

This    is   an    extension   of  Fug.    Pat.    SS9S    of    I 
Journal,   1894,  511),  which    referred  to   the   product 
di-alkylated   naphthalene   diamines   by    heating   a-   or   8- 
naphthylamine    sulphonic    acids    (more     especially     t 
containing  the  substituting  groups   iu  the  meta   position) 
with  a  primary  amine  and  one  of  its  salts,  with  or  withou' 
the  addition  of  benzoic  acid.     It  has  now  been  discovered 
that  certain  a-  and  3-naphtho!  mono-,  di-,  ami  tri-snlphonic 
acids    will    react    in    the   same    way,    giving    di-alfcy  I 
naphthylene  diamines   or  their   sulphonic  acids.     Thus 
(1 .3)-diphenyl-naphthylene  diamine  des  Pat. 

8898  ol  1893  •■■•■i  also  be  obtained  by  mixing  1  kilo,  of 
(1 .3)-o-naphthol  sodium  sulphonate  with  4  kilo-,  of  aniline 
and  1  kilo,  of  aniline  hydrochloride,  and  heating  the  mel: 
to  l.'iii  — 17u  C.  for  about  four  hours,  after  which 
poured  into  dilute  hydrochloric  acid,  when  the  diphenyl- 
naphthylene  diamine    •  it.  and   can   be  filtered  off. 

The  naphthol  sulphonic  acids   suitable  for  this  purposi 
the    following  :     (1.3  »H.S(  'II. 

57,910  ;    (1.3.3')   and    (1.3.2       '  OE      S      ' 

tier.   Pat.  38,281;  (1.3.1')  O10Hs.OH.(SO  H 
Pat.  45,7  76  :   (1  HI. (Si)  II 

56.05S;    (2.4.1')   C  .  II  <  Hi  the  acid    C.  of    G 

T ;     and      the      hitherto      unknown      ii>.4.i' 
t     ii,. i  ill     -  ibtained  by  boiling  the  d  p  and 

of    the   con  <3  naphthylamine    disulphonic    a 

with  water.     The   di-alkylated  naphthylene    diamines  and 
their  sulphonic  acids  p  above  arc  to  be  employed 

for  the  manufacture  of  dyestuffs   by  condensing  them  with 

C  2 
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the  nitroso  derivatives   of  secondary   or  tertiary  aromatic 
amines   in   a   similar  manner  to   that  already   described  in 
-    --    -   and    11,892   of   1893   i  this   Journal.    1894, 
rod*  631).     The  nitroso  compounds  can  be  replaced  by 
•  bodies  which  act  in  a  similar  manner,  such  as  quioone 
dichloroimide  and  its  analogues,  and  also  certain   azo  com- 
pounds.      <  »r.  in    place  of'  these,   alkylated  p-diainines   or 
-  sulphonic  acids  may  be  oxidised  together  with  the 
dipheuyl-.   di-o-tolyl-,    or    di-p-tolyl-(l  .3.4')-  naphthylene 
diamine  sulphonic  acid  in  presence  of  a  suitable  solvent  by 
means  of  an   oxidiser,  such   as   ferric    chloride,   potassium 
bichromate,  manganese  dioxide,  or  the  like. — T.  A.  L. 


The   Manufacture    and     Production  of    Xew    Colouring 
Matters   and   Leuco  Compounds    related  to    the  Indigo 
Series,    and    of  Nev>   Mali  rials   therefor.       15.  Willeox. 
London.     From  "  The  Badische  Auiliu  and  Soda  Fabrik." 
Ludwigshafen,    Germany.      Eng.  Pat.  17.472,  September 
16,  18 
The   colouring-matters    referred    to    in    this    patent    are 
<reenish-blue    dye-stuffs    which    are    carboxylated    indigo 
derivatives.     The  leuco-compounds  are   obtained  by  fusing 
phenyl  glycocoll    dicarboxylie   acid   with    caustic    alkalis. 
This  new   acid  is   produced  by   interacting  with   (1"2"3) 
amido-phthalic    acid   on   chloro-acetic   acid.       The   leuco- 
compound,   when   oxidised,   gives   a   carboxylated   indigo, 
which  can  be  used  as  a  dye,  or  sulphonated  by  treatment 
with  sulphuric  acid.       About  125  kilos,  of  the  sodium   salt 
of  (1-2 '3)  amidophthalic   acid,  and  58-5  kilos,  of  calcined 
soda  are  dissolved  in  200  litres  of  water,  then  mixed  with 
12u  kilos,  of  chloro-acetic   acid,  and  the   whole   evaporated 
on  the  water-bath.     The  sodium  salt  of  the  phenyl-glyeocoll 
dicarboxylie  acid  so  obtained  is  a   syrup,  whicli  gradually 
solidifies"     It  is  readily  soluble  in  water,  and   dyes  wool 
vellow  from  an  acetic  acid  bath.     In  order  to  convert  it 
into  the  leuco-compound,  1  kilo,  is  quickly  added  to  4  kilos, 
of  fused  caustic  potash  at  250   to  260'  C,  and  kept  at  this 
temperature  until  the  brown  colour  of  the  melt  no  longer 
increases  in  intensity.      The  melt,  after  cooling,  is  dissolved 
in  60  litres  of  cold  water,  and  the  leuco-compound  may  be 
precipitated  by  adding  hydrochloric  acid,  but  it  is  preferable 
to  separate  the  colouring-matter  directly,  by  adding  ferric 
chloride.     The  dyestuff  so  formed  is  filtered  off,  and  purified 
by  dissolving  in  ammonia  and  precipitating  with   a   mineral 
-acid.     In  order  to  produce  a  sulphonic   acid  of  this  com- 
pound,  1  kilo,  is  dissolved  in   about   10  kilos,  of    fuming 
sulphuric  acid,  containing  about  12  per  cent,  of  anhydride. 
The  melt  is  kept  at  about  65°  C.  for  five  hours,  or  until  a 
sample  is  completely  soluble  in  hot  water.     The   melt   is 
then  poured  into  100  litres  of  water,  when  part  of  the  dye- 
stuff  separates,  the  rest  being  precipitated   by   adding   salt. 
It  is  purified  by  dissolving  in  sodium   acetate,  and  re-preci- 
tating  with  a  mineral  acid.      The  sulphonic  acid  thus  pro- 
duced resembles    indigo-carmine,  but  dyes  wool  from   an 
acid-bath,    giving    rather    greener    -hades.        Still   greener 
-hades  can  be  obtained  by  more   energetic  sulphonation  by 
the  use  of  sulphuric  acid  containing  a  higher  percentage  of 
anhvdride. — T.  A.  L. 


Another  series  of  colouring  matters  is  produced  by  com- 
bining the  tetrazo  compounds  of  the  symmetrical  or  uu- 
symmetrical  formaldehyde  bases  with  (l-8'3'"l')-amido- 
uaphthol  disulphonic  acid  orwith  (2-3'*l')  ainido-naphthed 
sulphonic  acid.  The  resulting  colouring  matters  which 
dye  cotton  grey  and  bluish  grey  can  be  further  diazotised 
and  combined  with  amines  and  phenols  and  their  sulphonic 
acids  giving  very  dark  shades.  Thus  the  tetrazo  compound 
from  3-4  kilos,  of  formaldehyde-tolidine-o-amido-phenol 
when  combined  with  4-8  kilos  of  (2'3'-!')  ainido-naphthol 
sulphonic  acid  in  presence  of  sodium  carbonate  gives  a 
colouring  matter  which  dyes  unmordanted  cotton  grey. 
After  cliazotisation  and  combination  with  m-phenylcnc 
diamine,  the  colouring  matter  dyes  cotton  a  greyish  black 
which,  when  dved  on  o  per  cent,  gives  practically  a  black. 
(See  also  Eng.  Pats.  20,301  and  20,790  of  1893,  this 
Journal  L894,  32  and  146).— T.  A.  L. 


^Manufacture    of   New    Violet,    Blue,    Grey,   and    Black 
Si      tantivi     Colouring    Matters  for    Dyeing    Cotton. 
J.  C.  L.  Dnrand,  1).  E.  Hugueuin,  and  A.  J.  J.  d'Andiran, 
Switzerland.     Eng.  Pat.  9806,  May  19,  1894. 
This   is    an   extension   of  Eng.  Pat.  Nail    of    1S93    (this 
Journal    1-  74),  am  Pat.   12,704   of  1893 

;this  Journal  1893,  8241,  describing  the  preparation  of 
mixed  tetrazo  compounds  from  the  unsymmetrieal  ba-cs 
described  in  the  second  patent.  Different  colouring  matters 
are  produced  according  to  the  order  in  which  the  combina- 
tion takes  place,  so  that,  whereas  the  colouring  matter 
obtained  by  converting  formaldehyde-dianisidine-aniline 
-into  its  tetrazo  compound,  and  combining  it  first  with  (1  '4)- 
naphthylamine  sulphonic  acid,  and  secondly  with  (1"4)- 
sulpl  I  dyes   :otton  a  bluish  violet   shade, 

that  obtained  by  carrying  out  the  combination  in  the  reverse 
-order  gives  reddish  violet   shades  on   unmordanted  cotton. 


V.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Agave  Americana  Fibre.     J.  Soc.  Arts,  42,  "02. 

Agave  americana  grows  in  all  soils  in  the  Coimbatore 
district  of  the  Madras  presidency.  This  district  has  a  mean 
temperature  of  78  ',  with  maximum  and  minimum  tempera- 
tures of  97°  and  64'  respectively,  and  the  annual  rainfall  is 
21  inches,  half  of  which  falls  during  the  monsoon  (October 
to  December). 

The  plant  must  be  freely  exposed  to  the  sun,  shade 
rendering  it  unhealthy. 

The  fibre  is  extracted,  either  by  scraping  or  by  macera- 
tion from  the  old  green  outwardly-drooping  leaves  of  plants 
six  or  seven  years  old. 

Scraping  process. — Here,  the  spines,  and  about  six  inches 
of  the  apex  of  the  leaf  having  been  cut  off,  the  leaf  is  split 
longitudinally  into  four  or  five  pieces,  which  are  next  beaten 
with  a  mallet. 

The  "  pulp  "  is  then  removed  by  a  bamboo  scraper  and 
the  fibre  dried  in  the  sun.  This  fibre,  without  either  work- 
ing or  bleaching,  is  very  clean,  but  the  staple  is  not  long. 
It  is  made  into  thread,  which  is  used  in  weaving  grass 
mats. 

Mk,  ration  process. — The  leaf  is  trimmed  as  before 
but  not  split.  It  is  then  beaten  with  the  mallet  and  thrown, 
iu  bundles,  into  tanks,  where  it  is  left  for  14 — 20  days,  or 
until  the  pulp  is  quite  decomposed.  It  is  then  taken  out 
and  exposed  to  the  snn.  The  fibre  so  obtained  is  longer 
than,  but  not  nearly  so  clean  as  that  obtained  by  scraping. 

If  a  demand  arose,  there  would  be  a  large  supply,  and 
then  the  present  price  of  2  annas  per  1  lb.  would  no  doubt 
be  reduced. — E.  1!.  1'. 


PATFXTS. 


An  Improved  Fabric  for  Garments.     F.  Linnebarn,  II  a 
Germany.     Eng.  Pat.  12,390,  June  23,  1893. 

The  improvement  claimed  consists  in  knitting  or  manu- 
facturing the  fabric  in  two  layers,  the  one  of  linen  and  the 
other  of  wool,  flaked  together,  so  that  one  side  is  entirely 
of  linen  and  the  other  of  wool.  The  layer  of  linen  lying 
next  to  the  skin  keeps  it  cool,  perspiration  passing  through 
the  interstices  between  the  linen  fibres,  because  these  do 
not  absorb  it,  into  the  wool  fibres,  which  first  receive  it 
and  then  allow  it  to  evaporate  immediately.  In  this  waj 
all  drying  of  perspiration  on  the  skin  is  avoided. 

— E.  G.  P.  T. 


Improvements  in  Apparatus  or  Machinery  for   Washing 

Wool   or   other   Fibres.     J.   Dawson,    Kochdale.     Eng. 
Pat.  13,874,  July  Is,  1893. 

An  improved  scouring  apparatus  is  invented,  in  which  the 
fibre-  are   passed  through  the  liquor  by   means   of  rakes, 


I,  18M, 
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forks,  or  prongs,  mounted  upon  endless  cl  inds, 

the  special 
the  rakes  in  tlu 

the  apparatus      I  ittom  ncd  sides  of  the  wash 

bowl,  11  brush  is  employed,  approximate!)  of  the  sizo  or  si 
of  :,  cross  il    the 

Hikes.     E.  G.  P    1. 


Improvements  in  <"'  applicable  >'■  Machinery  for  Set  uring 
and    Washing  of    Wool   *ui>l   other    Fibrous   Materials. 

Pat.    15,082, 
August  .'•.  1893. 

An    invention    relating   to    improvements   upon    machines 

ribed  in  a  former  specification,  Eng.   Pat.  983,  1882, 

involving  the  use  of  plates,  -;ri.l-.  or    sieves  termed 

"  immersers,"  which  have  perforated  bottoms  and  turned-up 

ml  are  made  to  Bink  into  and  rise  out  of  the  liquor 

in  the  trough  in  which  the  fibres  operated  upon  arc  scouted. 

— E.  G.  P.T. 


Improved    Treatment   of   Textile   Fabrics  for    Stiffeninj 
.    .    /•  ■   ,./'  Material   suitable  for  I 

Tracing  Cloth.     E.  J.  Goo  tleton.     Eng.    Pat. 

-    : 

lUi:   process  of  treating   a   textile   fabric   having  a 
texture,  with  sulphuric   acid  of   US    Pw.  at  a  temperature 
..f  64    to  65    1'..  as  describe  1  iu  Eng.  Pat.  22,566,  1892,  is 
now  extended  to  loos  ,and   is  found  to 

impart  to  them  a  stiffness  and  finish  thai  renders  them 
suitable  for  use  after  washing  and  drying  without  the 
necessity  of  starching.  Sheet  material  of  a  translucent 
icter,  suitable  for  tracing  purposes,  can  also  be 
'produced  1>\  treating  a  finelj  woven  cloth,  such  as  lawn 
or  muslin,  with  dilute  sulphuric  acid  of  lis — 132  Tw.  at 
a  temperature  varying  between  C4   and  72    F. — K.  G.  P.  T. 


VI.-DYEING,  CALICO  PRINTING.  PAPEE- 
STAINING,  AND  BLEACHING. 

The  Action  nf  Light  upon  Dyed  Colours.  Bcp.  of  the 
Committee  (T.  E.  Thorpe,  J.  J.  Eummel,  W.  II.  Perkin, 
W.  J.  Russell,  W.  de  W.  Ibney,  W.  Stroud,  and 
1!.  Meldola).  Drawn  up  hv  J.  J.  Hummel.  Brit.  Assoc. 
Sect,  B.     Oxford.     1894. 

I>i  ring  th  past  year  the  work  of  this  committee  has  been 
continued,  and  a  large  number  of  wool  and  silk  patterns, 
dyed  with  various  natural  and  artifieijl  orangt   and  yellow 

colouring  matters,  have  been  examined  with  respect  to  their 
power  of  resisting  the  fading  action  of  light. 

The  general  method  of  preparing  the  dyed  patterns,  and 
the  manner  of  exposing  them  under  glass,  with  fi 
of  air  and  moisture,  were  the  same  as  already  adopted. 

The  pattern-  xposed  at    Adel.  near  Leeds,  in  the 

grounds  of  James  A.  Hir-t,  Esq.,  to  whom  the  best  thanks 
of  the  Committee  are  again  due  for  his  kind  permission. 

Kach  dyed  pattern  was  divided  into  six  pieces,  one  of 
which  was  protected  from  the  action  of  lisrht,  while  the 
others  were  exposed  for  different  periods  of  time.  I 
"  periods  of  exposure "  were  made  equivalent  to  those 
adopted  last  year,  by  exposing,  alonj;  with  the  patterns, 
special  series  of  "  standards"  dyed  with  the  same  colouring 
matters  as  were  then  selected  for  this  purpose.  The 
Btandards  were  allowed  to  fade  to  the  same  extent  a-  thosi 
which  marked  off  the  "  fading  period"  of  last  year,  before 
being  renewed  or  removing  a  set  of  dyed  patterns  from  the 
action  of  light.  The  patterns  exposed  during  the  past  year 
are  therefore  comparable,  in  respect  of  the  amount  of  fading 
which  they  have  experienced,  with  the  red  dyes  already- 
reported  upon. 


I'll.-  patterns   were  all 

ni"\ed      .in      llic 

follow  i  ,.    .Inly    :: l . 

19,   June     I 

exposure  "  thu - 

i   fading  power,  1  .'> 

were  each  oquii  four  of  tin-  first   period    in    I 

Cl  ;     bene.,     five    |i. ill.  I 

snbmitti  d  n  tint  ol  fading 

3,     7.    and    11    times    thai   ..I    the    ln-i 
selected— viz.  Jim    -  to  July   i,  i  - 
The  ii_\.  <l  and  la. I.d  pattern 

fill'    '  oka    in    such    a   maiin.  r    that    thej    • 

readil;,    I 

I  he    foil  •■!'    the 

exposure  experiments  made  during  they, 
colours  being  divided,  according  to  theii  behavioui  toi 
light,  into  th.-  follov  ing  !i'. 

The  initial  numbers  refer  to  the  order  of  the  patl 
the  |  iii-l  J.  nun  b  lit  £ 

and     Julius's    •■  lab,  llariscl  -    :ht    di  r 

in  Farbstoffen." 

The  colours   marked    thus   (.*)   appear  to   1, 
fasti  t  than  the  ri  -t  of  the  clas.-  iu  which  they  are  pi 

In   the  case  of  c  i  out  i  :  matters  requiring  morda 
particular  mordant  employed   is  indicated  in  brae! 
the  name  of  tie   dyestuff. 

Class  I.     Very  Fugitive  i 

colours  of  this  class  ha^  rapidly  that  at  the 

end  of  the  first"fading  period"  (J  ui 

only  a    \ery   faint   col  ur   remaii 

materially  altered  in  line.      At    the   end  of   the   fifth  period 

Cone  year)  all  traces  of  the  oi 

the  woollen   cloth   being  either  quite  white  or  merely  of  a. 

yellowish  or  brownish  tint. 


Book  III. 

Acid  Yellow-. 


37. 


- 


43. 


Sfitro  Colours. 

Aurantia.       Ammonium  salt   of  bexa- 

nitro-diphenylamine.     S.  and  J.  14. 
♦Brilliant    Yellow.       Sodium     sa 

dinitro  -  a  -  uaphthol  -  a-6ulphonic 
acid.      S.  and  J.  12. 
'  Xaphthol     Yellow.        Sodium     salt     of 

diuitro-a-naphthol.     S.  and  J.  9. 
*Xaphthol    "Yellow    S.      Sodium      salt 
of  dinitro  -  a  -  naphthol  -  0  -  sulphonic 
I      S.  and  J.  1 1. 
Picric  acid.     Tri-nitro-phenol.     S.  and 
J.  1. 


Wool  Book  IV. 
Mordant  Colours. 


A:o  Colours. 

1  I.     Wool    Yellow-    (Cr.).      From 

derivative  of  aniline  and  maclurin. 
S.  and  .1.  32. 


Wool  Book  III. 

Basic  Yellows. 

Direct         Cotton 
Colours. 


4.  Chryso'idine.  From  aniline  and  m- 
phenylene  diamine,    s.  and 

1.  Terra  Colta  F.  From  primulin  and 
»i  -  plienylene  -  diamine  -azo-naph- 
thionic  acid. 

9.     Direct  Orai. L-e  BE.  Constitution  not 
published. 
2C.     Tliia/.ol  Yellow.     From  a/o  3 

tive  of  dehydro  -  thio  -  toluidine- 
snlphonic  acid,  and  dehydro -thio- 
toluidine-sulphonic  acid.     S.  and 

28.     Mimosa  Yellow.     1  :  leriva- 

tive  of  primulin,  and  ammonia. 

irect     Yellow    TS.       'institution. 

not  published. 
Direct  Orange  B.     Constii.uion  not 

published. 
39.     Direct  Yellow  A>C.      Constitute* 

not  published. 
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Diphenytmethaxe  Colours. 

ill. 
Basic  Colours.     7.      Anramme.  [undo  -  tetra  -  methyl- 

diamido-dipheuyl  -  methane  -  hydro- 
chloride.    S.  and  J.  260. 


Triphenylmethane  ( 'olours. 

lours.     48.     UraninA.     Sodium  salt  of  fluorescein. 
S.  and  ,T.  315. 


Quinoline  Colours. 

Basic  Colours.     42.     Quinoline   Yellow     (sol.     in   spirit"). 
Quino-phthalone.     S.  and  J.  378. 

Acridine  Colours. 

.,  1.     Acridine     Orange     R.    extra.      Zinc 

suit      (if       tetra  -  methyl  -  diamido- 

phenyl-acridine. 
2.     Acridine  Orange  NO.      Zinc  salt   of 

tetra   -   methyl  -  diamido      acridine. 

S.  and  J.  381. 
„  3.     Phosphine.       Diamido  -  phenj  1  -  acri- 

din  •  nitrate.     S.  and  J.  382. 
„  6.    Benzoflavine.     Diamido  -  phenyl  -  di- 

methyl-aeridine  hydrochloride.      S. 

and  J.  383. 


Thiobenzenyl  Colours. 

Basic  Colours.    9.  Thioflavin    T.       Dimethyl-dehydro-tbio- 

tolnidine-methyl  chloride.     S.  and  J. 

384. 
Acid  Colour.     29.  Thioflavin  S.       Sodium  salt  of  dimethyl- 

dchvdro-thio-toluidice-svilphonic  acid. 

S.  and  J.  3S5. 
Direct  Cotton  3i.  Primulin.      Sulphonated  product   of  the 
Colours.  interaction  of  sulphur  and /)-toluidine. 

S.  and  J.  386. 


Natural  Colouring  Matters. 

Non-mordant  Colours.  I.  Aunatto.      Pulp    from    fruit    of 

Bixa  orellana. 
,,  2.  Saffron.      Stigmata  of  the  flower 

of  Crocus  sativus. 
,,  3.  Turmeric.      Rhizome  of  Curcuma 

linctoria. 

Mordant  Colours.  1.  Young  Fustic  (Al.).     Wood  of  Rhus 
cotinus. 
„  8.  Tesu  (Al.)     Flowers   of  Butea  fron- 

dosa. 

Notes. — Certain  of  the  nitro  colours  show  extreme 
sensitiveness  to  light  by  rapidly  altering  in  hue.  During 
the  first  "  period  of  exposure,"  the  rich  red-orange  colour 
of  Aurantia,  for  example,  soon  changes  to  brown,  and  the 
pure  lemon-yellow  of  Picric  Acid  changes  to  orange-yellow  ; 
in  both  cases  these  altered  colours  fade  slowly  without  any 
further  change  in  hue,  and  might  almost  be  placed  among 
the  "  moderately  fast  colours."  Brilliant  Yellow,  Martius 
Yellow,  and  Naphthol  Yellow  S  behave  somewhat  like 
Picric  Acid,  but  the  alteration  in  hue  is  much  less  pro- 
nounced. Thiazol  Yellow,  Mimosa  Yellow,  Thioflavin  T 
and  S.  and  Primulin  all  fade  rapidly  during  the  first  "  period 

ire"   to  a   yellow-buff,  which  then  appean  to  be 

ely  fast." 


<  i  uss   II      Fugitive  Colours.     (Wool.) 

The  colours  of  this  class  show  vtry  marked  fading  at  the 
end  of  the  second  "fading  period'  (July  ]  to  July  31, 
1893).  and  after  a  year's  exposure  h  -\  have  entirely  faded, 
or  only  a  tint  remains. 


Azo  I  'olours. 
Wool  Book  111. 
AcidColours.     1.  Orange  R.       From    xylidinc  -  sulphonic 

a.id  and  /3-naphthol."    S.  and  .1.  81. 
6.  I  'range  I.      From  p-sulphanilic  acid  and 

a-naphthol.     S.  and  J.  72. 
„  14.  Xarce'in.      Sodium  bisulphite  compound 

of  Orange  II.     S.  and  J.  103. 
,,  35.  Phenoflavin.      From   m-sulphanilic  acid 

and  diamido-phenol-sulphonic  acid. 
||        t  Cotton     4.  Benzo     Orange     R.       From    benzidine, 
Colours.  salicylic    and    naphthionie    acids.     S. 

and  J.  173. 
„  5.  Salmon    Red.     Sodium   salt    of  diamido- 

diphi  nvl-urea-disazo-naphthionic  acid. 

S.  and  J.  143. 
„  6.  Toluylene    Orange    R.     From    .'-tulidine 

and    in  -  toluylene  -  diamine  -  sulphonic 

acid.     S.  and  J.  197. 
„  8.  Cloth  orange.      From  benzidine,  salicylic 

acid,  and  resorcinol.     S.  and  J.  170. 

Quinoline  Colours. 

Acid  Colours.  41.  Quinoline  Yellow  S.  Sodium  salt  of 
quioo-tha'one-disulphonic  acid.  S.  and 
J.  379. 

Natural  Colouring  Matters. 
Wool  Book  IV. 
Mordant  Colours.     1.  Tesu  (Cr.). 

„  3.  Young  Fustic  (Cr.). 

„  15.  Anthracine  (Cr.).       Composition  not 

published. 
„  2.  Quercitron    Bark    (AL).       Bark    of 

Quercus  niger. 
3.  Old  Fustic   (Al.).     Wood   of  Moras 
tinctoria. 
„  6.  Flavin    (AL).      Quereetin    prepared 

from  Quercitron  Bark. 
„  7.  Persian     Berries     (Al.).       Fruit    of 

Rhamnus  saxatilis. 
„  2.  Persian  Berries  (Sn.). 

„  3.  Young  Fustic  (Sn.). 

„  4.  Flavin  (Sn.). 

„  5.  Quercitron  Bark  (Sn.). 

6.  Old  Fustic  (Sn.). 
„  7.  Tesu  (Sn.). 

N< nis. — The  fugitive  character  of  Narcein  as  compared 
with  Orange  II.,  of  which  it  is  merely  the  sodium  bisulphite 
compound,  is  very  pronounced.  The  bright  orange  of 
Flavin  with  tin  mordant  changes  rapidly  during  the  first 
exposing  period  to  an  olive-yellow,  which  may  be  regarded 
as  "  moderately  fast."  A  similar  change  is  noticed  in  the 
ease  of  Quercitron  Bark  and  Old  Fustic  with  the  same 
mordant,  the  faded  colour  of  the  latter  being,  however,  very 
dull. 

With  aluminium  and  tin  mordants  Anthracine  gives 
bright  but  very  fugitive  colours. 

Class  III.     Modekatkly  Fast  Colours.     (Wo 

The  colours  of  this  class  show  distinct  fading  at  the  end 
of  the  second  period  (July  1  to  July  31,  1893),  which 
becomes  mere  pronounced  at  the  end  of  the  third  period 
(July  31  to  August  26,  1893).  A  pale  tint  remains  at  the 
end  of  the  fourth  "  period  of  exposure  "  (August  26,  1893, 
to  February  19,  1894),  and  at  the  end  of  a  year's  exposure 
the  cclour  has  entirely  faded,  or,  at  most,  mere  traces  of 
colour  remain. 

Azo  Colours. 
Wool  Book  III. 
Acid  Colours.     2.  Orange  GT.     From  toluidine  and  /9-naph- 

thol-mouo-sulphonic   acid   S.      S.    and 

.1.  41. 
„  4.  *Mandariu  GR  extra.     From  o-toluidine- 

mono-sulphonic  acid   and   /3-naphthol. 

S.  and  J.  78. 
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olours. 


10, 

11. 

12. 
IS. 

16. 

19. 

.. 

29. 

14. 

15. 

Direct  CottOD    '-'. 

Colours. 


■ 

are!  P  unphthol 

e   III,      from   m-oitraniliDO   and 
tphtbol-disul  phonic  aci  1  R.  .  S.  and 
.1.  88. 
Dimethylanilino  Orange,     from  p-sulph- 
anilii  limethylnniline.     S.  and 

J.  74 
'  Diphenj  Ian  rom  p-sulpb- 

aoilie  acidand  diphenylamiue. 
.i   ::, 
i  in   ^        From  ;>-sulpbanUic  acid 

and  phenol.     S.  and  J.  7o. 

-sulphunilic 
acid  and  diplii  n\  1 1 it i  -  I  .1.  77. 

inol    Yellow.     From  p-sulphanilic 

5    ill  .1 .  71. 
Yellon     00.      Constitution    not 
published. 

'  !    i-t 

o-sulphonic 

s.  and  .1.  7'.'. 
•Curcui 


N.       From    p-toluidine 
i  ill   and  diphenylamine. 


10 


k  l  \ . 
Mordant    Colour. 


84.  Mordant  Yellow  (Cr.). 
not  published. 


Acid  t  'olours. 


Triphenylmethane  Colours. 


Auroti:i.       Sodium   salt   of   tetra-nilro- 
phenol-phthalein.     S.  and  .1    311. 


ATaJural  Colouring  Mu'< 
v,       Book  l\. 

Mordant  Colours.  5.  Weld  (Al.).     Reseda  luteola  (.whole 
plai 

Notes. — The  following  colours  become  somewhat  duller 
and  apparently  darker  during  the  first  and  second  periods 
of  exposure: — Diphenylamine  Orange,  Metanil  Yellow, 
Fast  Yellow  X.  A/.o-tlavin  S,  Acid  Yellow  00,  and  Aurotiu. 
This  appearance  is  only  observed  when  the  patterns  are 
examined  "underhand,"  i.e.,  by  looking  down  into  the 
fabric  :  when  they  are  examined  "  overhand,"  i.e..  by  glancing 
along  the  surface,  a  normal  fading  of  the  colours  is  observed. 
This  darkening  is  probably  due  to  the  presence  of  the  di 
pheoylamine  group  in  the  first  four  colours  mentioned. 
and  to  the  presence  of  the  nitro  group  in  the  ease  of 
Aurotin,  of  which  the  alteration  in  hue  reminds  one  of  the 
change  occurring  in  picric  acid  yellow,  though  it  is  less 
pronounced. 

Mordant  Yellow  with  aluminium  and   tin  mordants  gives 
colours  which  mav  well  be  classed  with  the  fast  colours. 


Nitre  of   Di- 

phcnylaminc  Orange.    S.  and  J.  101. 

i  mi   S.     Same  as  CurcumeTn,  but 
more  highly  nitrated.     S.  and  J.  102. 
* .     Bromine    derivative  ol    Metanil 

Yellow. 
1'ersian    Yellow    i  stitutiou    not 

published. 
Salmon     Red.        Constitution    not    pub- 
ed. 
( Irange    K.      From    tolidine,  j8- 
oaphthylamine-disulphonic    acid     R 
aud  phenol   (ethylated).     S.    and   J. 
202. 

i  Irange    G.      From    benzidine, 
/3-naphthyIamine-disulphonic    acid   H 
and  phenol  ,  ethylati 
Toluylene    Orange    G.      From    tolidine, 
o-cresotinic   acid,   and     m-toluylene- 
diamine   sulphonic    acid.     S.    and   J. 
19G. 
Carbaxol    Yellow.     From    diamido-car- 
bazol  ana   salicylic   acid.     S.  and  J. 
181. 
"Cotton    Yellow    (i.       Sodium    salt    of 
diamido-diphenyl-un  dicylic 

acid.      S.  and  .1.  14  I. 


:utiou 


<   i  I  ss    1 \  .      I 

the   fourth   "  pi  i  od  ol   ■ 
which  at   the  end  of  t! 

tint. 


<  olours. 


//  I      ours. 

■  !-/!- 

sulpl 

-   and  J.  19. 

Nitrazin    >  •  ,f     di- 

nitro  dixylyl-p-sulphi 
dioxytartaric  acid. 

1        vrs. 

Acid  Colours.  23.   "Acid  Yellow.     Scdium   -  ilt  of  amido- 

azo-1  S.  and 

.1.  21. 
24.  *Fast  Yellow.     Sodium  -alt   of  araido- 

azo-toluene-di-i  id.     S.  and 

.1.  22. 
,,  25.   Brilliant    Yellow    S.      Sulphonated    di- 

phenylamine Or.mg.-.     >.  and  .1 
Milling    "i  -titution  not 

published. 
,,  ill.   'Milling     Yellow.        From    /3-naphtbvl- 

amine-o-sulphonic  acid   and    sal 

acid. 
Titan  Yellow  R.     From  thio-p-tolnidine 

sulphonic    acid.       (Constitution    not 

publisl 
Chrysamin     R.  tolidine    acd 

salicylic  acid.     S.  and  .1.  195. 
13.  Cresotin  Yellow  11.     From  o-tolidine  and 

o-cresol-carboxylic  acid. 
C  hrysophenin.     Ethylated  Brilliant  Yel- 
low from  diamido-stilbene-disulphonic 

acid.     S.  and  .1 
Cresotin     Yellow    (J.      From     benzidine 

and  o-cresol-carbcxjlic  acid. 
Diamine  Yellow  X.      From   ethoxy-ben- 

zidine,    phenol,    and    salicylic     acid 
thylated  i.     S.  and  -l    i 
Chrysamin     <i.       From    benzidine    :.nd 

salicylic  acid.     S.  and  .1.    IC6. 
« I  )riol    Yellow.      From     debydro-thio-p- 

tolttidine-sulphonic  acid  and  salicylic 

acid.     S.  and  .1 
Titan  Yellow  Y.     From  thio-p-toluidine 

sulphonic    acid.        Constitution    not 

published. 


■  Cotton   11. 
Colours. 

12. 


16. 


17. 


19. 


21. 


38. 


\v    ]  Btfok  IV. 
Mordant  C 


12.  Chrome  Orange  (Cr.).  Constitution 
uot  published. 

Yellow  for  wool  AF  (Cr.).  Consti- 
tution not  published. 

Chrome  Jtution 

not  published. 


13. 


20. 


Oj-yketone  Colours. 

Mordant  Colo.irs.  25.   Galloflavin  ,  •  product 

of  gallic  u  1  J.  242. 

26.  Alizarin  Yellow  A.  (Cr.).     Tri-oxy- 

benzophenone.     S.  and  J.  237. 

,\    .-  I  V 

int  Colours.  2.  Persian  Berries  (Cr.). 
8.  VYcld    S 
Notes. — In    Palatine  th   the    firs' 

example  of  a  colour  fas:  to  light,  the   manufacture  of  which 
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Direct  Cotton 
Colour-. 


S.  and  J.  251. 


been  aba-.;  .  ssibly  some  difficulty  or 

netted  with  its  manufacture  may  account  for 
\h.<  circunisl 

iw  for  wool  AF.  applied  with  aluminiam  mordant, 
is  very  fugitive,  while  Chrome  Orange  seems  quite  us  fast  a- 
with  chromium.      Chrome  yellow  with  aluminium  rj 
may  1"%  classed  as  a  "  moderately  fast  "  colour. 

Galloflavin    with    aluminium    and    tin    mordants   gives 
fugitive  colours,  more  especially  with  aluminium. 

--  V.     Vi:r,v  Fast  Colours. 

Tin-    colours  of  this  class   show   a  very  gradual  fading 
during  the  different  periods,  and  even  after  a  year's  exposure  j 
a  moderately  good  colour  remains. 

A  '-  ■ '  -   i    ':<>nrs. 
.  HI. 
Direct  Cotton     20.  Curcumin    S.     Sodium  salt    of    azoxy- 
Colour-.  '   stilbene-disulphonic    acid.       S.  and 

J.  10. 
„  33.  Mikado    Orange    3   HO.       Constitution 

not  published.     S.  and  J.  18. 
„  35.  Mikado  Orange  GO.     Constitution  not 

published.     S.  and  J.  18. 

Azo  Colours. 

Acid  Colours.     13.    Orange   GG.      From    aniline   and  0- 
naphthol-disulphonic  acid  G.     S.  and 
J.  28. 
Wool  Bo*  IV. 

Mordant  Colours.   10.  "Alizarin    Yellow     R    (Cr.).     From 
p-uitraniline     and    salicylic    acid. 
S.  and  J.  35. 
„  17.  'Anthracene  Yellow  C  (Cr.).      Con- 

stitution not  published. 
„  18.  *Diamond   Yellow    It   (Cr.).     From 

o-amido-benzo'ic  acid  and  salicylic 
acid.     S.  and  J.  231. 
„  19.  *Alizarin  Yellow  GGW  (Cr. ).    From 

m-nitraniline   and    salicylic    acid. 
S.  and  J.  34. 
„  21.  *Gambine  Yellow  (Cr.).     Constitu- 

tion not  published. 
22.  *Diamond    Yellow    G   (Cr.).     From 
?n  amido-benzoic  acid  and  salicylic 
acid.     S.  and  J.  230. 
„  £3.  *Flavazol   (Cr.).     From  p  tcluidine 

and  salicylic  acid. 
14.  Brilliant   Yellow.      From  diamido-stil- 
bene-disulphonic    acid   and    phenol. 
S.  and  J.  149. 
1.1.   Hessian    Yellow.       From    diamido-stil- 
hene-disulphouic   acid  and   salicylic 
acid.     S.  and  J.  151. 
„  37.  Chloramine Yellow.    Oxidation  product 

of  dehydro-thio-toluidine   sulphonic 
acid. 

Orykitone  Colours. 

Mordant  Colours.  9.  *Alizarin     Orange    W     (Cr.)     (AI.). 
B-nitro-ali/.arin. 


Natural  Colouring  Mutters. 

Mordant  Colours.  4.  *Flavin  (Cr.). 

6.  *Quercitrou  Hark  (Cr.). 

7.  *\Veld  (Cr.). 

„  8.  *()ld  Fustic  (Cr. >. 

„  16.  *Xanthaurin  (Cr.).     Composition  not 

published. 
NOTKS.— The  brownish-red  given  by  Alizarin  ( Irange  W 
with  chromium  mordant  becomes,  during  the  fir-t  "fading 
period,"  distinctly  bluer  in  shade,  and  hence  apparently 
darker;  thealteied  colour  then  fades  so  slowly  that  even 
after  a  year's  exposure  the  faded  enlour  appears  almost  as 
dark  as  the  original. 


The  azo  colours  in  this  class  which  have  been  dyed  on 
chromium  mordanted  wool  leave,  at  the  end  of  a  year's- 
exp  sure,  faded  colours  of  greater  body  and  fulness  than 
those  applied  without  mordant;  this  is  no  doubt  due  to  the 
inferior  fastness  of  the  latter,  the  faded  colours  of  which 
are  covered  with  a  thin  layer  of  perfectly  bleached  fibres. 

All  the  artificial  azo-mordant-colours  in  this  class  were 
fixed  with  aluminium  as  well  as  chromium  mordant,  and 
found  to  be  equally  fast  to  light.  They  were  also  applied- 
with  a  tin  mordant,  but  only  in  a  few  eases  were  satisfactory 
level  colours  thus  obtained,  ami  these  seemed  to  be  inferior 
to  those  applied  with  an  aluminium  mordant,  in  point  of? 
brilliancy  as  well  as  of  fastness  to  light. 

Si ik  Patterns. 

Most  of  the  foregoing  colours  were  also  dyed  on  silk,  and 
tbi  patterns  were  exposed  to  light  along  with  those  on> 
wool  The  relative  fastness  of  the  various  colours  was, 
for  the  most  part,  the  same  as  on  wool,  the  differences 
observed  being  too  unimportant  to  necessitate  a  special 
classification  for  silk.  In  Class  IV.,  Y'ellow  for  wool 
A  F  (Cr.)  proved  to  he  much  more  fugitive  on  silk,  whereas 
Chrvsamin  R  and  G,  Titan  Y'ellow  K  and  Y',  Oriol,  Oresotin, 
Y'ellow  I!  and  G,  and  Chrysophenin  appeared  to  be  some- 
what faster.  In  Class  HI.  the  same  remark  applies  to 
Cotton  Yellow  G. 

The  Indian  dyestnH  Kamala  was  an  additional  one 
applied  to  silk,  and  found  to  belong  to  the  fugitive  classy 
being  very  little  faster  than  Annatto. 

General  Observations. 

The  first  thing  which  strikes  one  when  examining  these 
orange  and  yellow  patterns  is  the  comparatively  large 
number  of  satisfactorily  permanent  colours. 

In  the  more  or  less  fugitive  class  are  to  be  found  all  the 
ba-ic  colours,  all  the  nitro-phenols,  with  the  exception  of 
Palatine  Orange,  and  all  the  bright  yellows  derived  from 
the  natural  colouring  matters  by  means  of  aluminium  and 
tin  mordants,  with  the  exception  of  those  obtained  from 
Weld.  Comparatively  few  azo  colours  are  met  with  in 
this  group. 

The  marked  alteration  in  colour  from  yellow  to  orange 
shown  in  the  case  of  picric  acid  has  long  been  known,  and 
is  ascribed  to  a  reducing  action  of  the  light.  The  equally 
striking  change  from  orange  to  brown,  shown  by  Aurantia„ 
does  not,  however,  seem  to  have  been  previously  recorded. 

Bv  far  the  largest  number  of  yellows,  ranging  from  "mode- 
rately fast  "  to  "  very  fast,"  are  to  be  found  among  the  azo 
colours.  Specially  important  are  those  in  which  salicylic  acid 
is  a  constituent  element,  since  not  only  does  this  impart  to  the 
colour  the  power  of  forming  more  or  less  stable  lakes  with 
chromium  and  aluminium  mordants,  but  it  appears  frequently 
to  give  the  colours  the  quality  of  fastness  to  ligbt,  even 
when  no  mordant  is  applied.  It  is  a  fact  of  some  import- 
ance that  the  colours  obtained  with  aluminium  are  practi- 
cally as  fast  as  those  fixed  with  chromium,  since  the  first- 
named  mordant  gives  much  brighter  and  purer  yellows. 
The  tin  mordant,  so  useful  in  the  production  of  the  most 
brilliant  orange  and  yellow  colours  obtainable  from  the 
natural  colouring  matters,  seems,  however,  to  be  of  little  or 
no  advantage  in  connection  with  most  of  these  azo-mordant- 
colours,  no  doubt  because  they  are  susceptible  to  the  reduc- 
ing action  of  the  mordant  usually  employed  for  wool — viz., 
stannous  chloride. 

Yery  interesting  in  point  of  fastness  to  light  are  the 
azoxv  colours,  ami  although  unfortunately  apt  to  dye  wool 
somen  hat  irregularly,  giving  speckled-looking  colours,  they 
are  admirably  adapted  for  silk  and  cotton. 

Another  interesting  little  group  is  that  which  includes. 
Tartrazin,  a  colour  not  only  noteworthy  for  its  fastness  to 
light,  but  also  because  of  its  brilliancy  and  purity. 

The  fastness  of  alizarin  orange  is  worthy  of  special 
mention,  for  it  is  probably  greater  even  than  that  exhibited 
by  most  other  colours  of  the  alizarin  group,  and  it  shows, 
the  peculiar  darkening  action  exerted  by  the  light,  probably 
in  consequence  of  the  presence  of  the  nitro  group. 

It  is  remarkable  how  few  really  fast  yellows  are  derived 
from  the  natural  colouring  matters,  and  these  are  chiefly 
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the  olive-ycllowa  obtaiuod   with  chromium   mordant,     The 

id   nl  the  same  time  bright,  natural  yellows  are 

Weld,  .iM.l  -in.  i  now  of 

lilt  tion  has 

become  extn 

fortunate   tb  beon   able   to 

it    b\    efficient    substitutes,    bo   far,   al    li 
permanency  lowarda  light  ia  concerned, 
(inr  experiments  nave  already  abundantly   proved  that 
ipulur   opinion   that   the  coal  tar  dyi 

l  more  or  li  colooi     -  entirely 

falsi.';  indeed,   ii    is  perfectly  safe  t"   assert  thai   coal-tar 

is  the  source   from  which   the  greatest   number  of  colours 

fas)    in   light   are   ucrived   at   the   present  time,  and   this 

-|i,  cially  true  of  the  red  and  yellow  colours. 


On  llu-  Influenced/ the  Structure  of  the  Textile  Fibres  upon 

the  Absorption  of  Colouring  Matters.     G.  V   (. 

Mitt.  k.k.  Tech,  Gew.   Museums,   1894,4   '  '•  ■">   undo 
163. 

of  the  structure  of  the  textile  fibre  upon 
the  behaviour  of  the  latter  in  the  process  of  dyeing,  has 
i  been  investigated,  although  it  is  well  known  that 
different  kind-  of  wool  show  marked  differences  on  dyeing, 
which  is  also  the  case  with  the  various  cellulose  fibre-, 
particularly  flax,  which  are  much  more  difficult  to  dye  than 
cotton.  Of  the  various  fibres,  cotton  being  most  easily 
obtainable  in  a  structureless  "disorganised"  form,  the 
experiments  were  first  trU-d  with  this  mat  rial.  The  "  dis- 
organised" cellulose  was  prepared  by  dissolving  Swedish 
Alter  paper  in  Schweitzer's  reagent,  and  reprecipittiting  with 
an  avid.  Tlio  cotton  used  was  pure  surgical  waddiug.  The 
••  dyes  employed  were  benzopurpurin  -i  I!  and  benzoazurin 
I,,  the  first  being  chemically  pure,  the  sei  indof  '  ipercent. 
strength.  All  the  dye-trials  were  made  simultaneously,  and 
under  the  same  conditions,  so  that  the  colorinietric  examina- 
tion of  the  residual  dye-baths  at  once  revealed  which  of  the 
two  forms  of  cellulose  employed,  had  taken  up  more  of  the 
colouring  matter.  Carrying  out  these  experiments  with 
benzopurpurin,  cotton  was  found  to  absorb  more  of  the  d_\e 
than  precipitated  cellulose,  whilst  ill  the  case  of  ben/.o- 
asurin  the  latter  took  up  as  much,  or  but  very  slightly  hss 
than  the  former.  I  hi  a  similar-  experiment  with  methylene 
blue,  the  cotton  had  absorbed  distinctly  less  of  the  dye  than 
the  precipitated  cellulose,  but  the  latter  was  again  found  to 
take  up  less  tannic  acid  than  the  former.  These  results  are 
therefore  not  availablefor  any  definite  conclusions  regarding 
the  influence  of  structure  upon  the  absorption  of  colouring 
matter.  It  is  possible  that  the  solution  of  the  cellulose  in 
the  ammoniacal  solution,  is  accompanied  by  some  chemical 
change,  so  thai  the  structureless  body  precipitated  from  this 
solution  by  acids  cannot  be  considered  the  chemical  equiva- 
lent of  ordinary  cotton.  A  repetition  of  these  experiments  with 
merceri-ed  cotton  and  precipitated  and  mercerised  cellulose, 
revealed  the  fact  that  the  former  absorbed  much  more  dye 
than  the  latter.  In  all  cases  the  dye  was  found  to  be  much 
better  fixed  by  the  cotton  than  by  the  precipitated  cell u 
In  order  to  test  wind  in  a  similar  manner,  weighed  quantities 
of  wool  and  wool  dust  prepared  from  loose  wool,  were  dyed 
under  the  same  conditions  with  cyanine  B.  The  powdered 
wool  was  found  to  absorb  much  less  dye  than  the  ordinary 
wool  fibre,  and  also  in  this  ease  the  dye  was  faster  to  wash- 
ing upon  the  latter.  Soft,  woolly  asbestos  fibre  was  converted 
into  a  line  powder,  and  both  fibre  and  ponder  were  dyed 
with  benzopurpurin  under  the  same  conditions.  The  result 
of  this  experiment  showed  that  powdered  asbestos  takes  up 
very  small  quantities  of  benzopurpurin,  while  fibrous  asbestos 
absorbs  even  more  of  the  dye  than  mercerised  precipitated 
cellulose.  Altogether  these  experiments  prove  that  the 
fibrous  struet ure  of  textile  materials  not  only  favours  the 
absorption  of  larger  quantities  of  dyestuff,  but  also  favours 
the  better  fixation  of  the  latter  upon  them. — C.  ( >.  W. 


I  New  t  'ompoundf,  .'         ■   »/»■»  the 

Fibri .    i . 
1894  (-1,  5  aiel  - 

K  > '  i  ■  in  bisulph 

ortbo-nitrophenj 

Ml    nil,!    II 
'!  I  il   ,,, 

V  i 

a  [i  ist'  «  i. 
heating  it  ah         0°  C,  the  fa         li  <  >n 

adding   alkalis   to   ita   aq 

formed.     I  soda 

of  28    Be  'li  ,i  ill;   was  found 

erisation,  solutions  of  bom  16  to 
18     He-   i  10  to  IS  per  cent.  Na(  IH)   are  often    ised.     In 

ither  pad, led  with  the  solul 
indigo  Bait,  and  thi  i  bj    printing  with  a 

mi   '  of  British  gum  thickening,  and  360 

part-  of  caustic  soda  at  40    Bi  (35  per  cent.  NaOH),  or  thi 

:"ii  of  the  in  ligo  sail  i-  suitably  thicken,, l,  print 
the  calico,  and  the  latter  subsequently  passed  through  caustic 
Ided  or  printed  with  indigo  >alt  should 
not  be  exposed  to  1 1  _r 1 1 1  before  developing  the  blue.  After 
developing,  thi  pieces  are  washed,  Boured,  again  washed  and 
dried.     Thi  blue  obtained  is  of  a  and  very  fast  to 

rubbing.  From  20  to  25  grms.  of  indigo  salt  per  1,000  cc. 
of  padding  liquor  or  printing  colour  produce  light  blue,  from 
200  to  800  grins,  dark  blue.  Addition  of  neutral  sjhs  to 
the  caustic  soda,  although  minimizing  its  mercerising  in— 
fluence.  is  detrimental  to  the  blue.  Schlieper  and  Ba 
well  known  Turkey-red  discharge  styles  on  indigo,  may  be 
produced  with  thi-  indigo  salt,  by  padding  the  oiled  cloth 
with  a  mixture  of  aluminium  bisulphite  and  indigo  salt,  and 
drying.  On  subsequent  printing  with  caustic  soda,  discharge 
of  the  alumina  mordant  and  development  of  the  blue  take 
place  simultaneously,  and  the  Turkey-red  is  subsequently 
produced  upon  these  pieces  in  the  usual  manner,  or  Tut  I 
red  cloth  is  padded  with  the  indigo  salt,  dried,  printed  with 
caustic  soda,  dried,  steamed,  soured,  washed,  soaped,  again 
washed  and  dried.  The  last-named  method  is  also  applica- 
ble in  combination  with  all  those  dye-,  the  lakes  of  which 
are  not  decomposed  by  caustic  soda,  or  the  pieces  may  he 
prepared  with  naphthoi,  and  printed  with  a  iliazo-compound 
and  indigo  salt  simultaneously,  dried  and  passed  through 
caustic  soda.  Combinations  with  tannin  lakes  are  obtained 
by  padding  with  a  mixture  of  tannic  acid  and  indigo  salt, 
'Irving,  printing  with  caustic  soda,  passing  through  tartar 
emetic,  washing  and  dyeing  with  a  ba-ic  dye.  Also  com- 
binations with  "  t  ixidati  hi  aniline-black  "  are  possible,  and 
many  other-.  —  C.  O.  VY. 


The  Constitution  »f  Turkey-lied  Oils.     P.  Juillard. 
Bull.  Soc.  Cl.im.  11,  1894,  286. 

See  under  XII.,  payi 


PATENT. 
Method  of  Bleaching  Tapir  Pulp  or  other  Flocki/  Sub- 
stances.      .1.  W.  Abom,    Stockholm.      Eng.    Pat. 
May  5,  1894. 

.See  under  XIX.,  page  834. 
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YII.-ACIDS.  ALKALIS.  AND  SALTS. 

The   Mamtfactu         .:    A'     ning  of  Carbon  Bisulphide  at 
Zalatna  (Hungary).     J.  Farbaky.     Zoits.  angew.  Chem. 
■      ,  226—231. 

in  retort*  n  (.Figs.  1  to  3)  of  elliptical  section, 
by  20  ...  and  1 ',  in.  thick,  are  used.  They  are 
provided  with  a  jacket  of  refractory  material,  in  which 
four  4  in.  fines  0  (Fig-  1)  are  arranged  to  ensure  the 
uniform  heating  of  the  retort.  The  part  y  of  the  brickwork 
also  consists  of  refractory  material  (firebricks  >.  the  rest  of 
ordinary  bricks  5  (Figs.  1  and  3).  The  openings  at  6, 
through  which  the  coal  is  fed  into  the  retorts,  are  provided 
with  lids  and  water-joints.  The  sulphur  is  added  through 
the  opening>  at  c,  while  the  openings  d  serve  for  the  cleaning 
out  of  the  retorts.  The  firebars  are  arranged  as  shown  at 
r  (.Fig.  1),  the  flue  gases  passing  through  f  into  the 
chimney  (Figs.  2  and  3).  The  iron  retorts  before  being 
brought  into  use  are  lined  with  a  refractory  coating  by 
placing  within  them  a  jacket  of  sheet  iron  of  about  2  in. 
-  -  iiameter  than  that  of  the  retort.  The  annular  space 
between  jacket  and  retort  is  then  filled  with  a  warm  liquid 
mixture  of  the  dust  of  fireproof  bricks  and  treacle.  To 
prevent  warping  or  bending  outwards  of  the  sheet  iron,  it 
-  fported  by  wooden  wedges  or  blocks.  The  inner 
■  of  the  jacket  is  then  filled  with  medium-sized  pieces 
of  limestone  and  the  retort  heated  for  two  or  three  days. 
After  this  time  the  refractory  lining  is  converted  into  a 
hard  mass,  and  the  wooden  wedges  often  charred.  The 
lime  is  then  removed  without  disturbing  the  iron  jacket 
which  is  read'ly  destroyed  in  the  first  working  of  the 
retorts,  when  its  debris  and  that  of  its  supports  can  be 
removed.  Each  of  these  retorts  has  an  average  lifetime  of 
eight  months,  during  which  it  produces  about  86  tons  of 
carbon  bisulphide.  If  the  retorts  are  not  provided  with  the 
refractory  lining  described,  they  only  last  from  1|  to  3 
months.  (.See  this  Journal,  1889,  118.)  When  used  for 
the  first  time  the  retorts  are  moderately  heated  for  about 
12  days,  and  are  then  filled  through  the  opening  b  with 
pieces  of  charcoal  ahout  2  in.  in  diameter.  The  heat 
being  now  raised,  and  whilst  fumes  aprear  at  the  end  of 
the  condenser,  sulphur  is  added  through  short  funnel- 
shaped  tubes  placed  in  openings  c  (Fig.  1).  The  sulphur 
is  added   in  powder  or  in  lumps  cf  about  i  in.  diameter. 

Fig.  I. 


the  retorts  is  carried  on  in  the  following  manner: — The 
retorts  are  filled  with  charcoal  (which  takes  about  five 
minutes),  they  are  then  heated  for  two  hours  without 
adding  &nj  sulphur.  Next  the  sulphur  is  fed  in — a  process 
continuing  for  the  next  20  hours.  Two  hours  before 
adding  another  charge  of  charcoal  the  feeding  in  of 
the  sulphur  is  stopped.  Throughout  these  24  hours  the 
temperature  of  the  retort  is  maintained  evenly  at  bright 
redness,  live  men  attend  to  two  furnaces.  At  least 
once  every  fortnight  the  retorts  are  chared  cf  ashes  and 
coal  dust.  During  this  operation  tube  d  connecting  the 
retort   and   condenser   is  closed   with  a    plug   to   prevent 

Fig.  2. 


The  openings  c  are  then  closed  with  clay  plugs.  For  every 
90  lb.  of  charcoal  contained  in  the  retorts  400  lb.  of  sulphur  are 
added,  and  this  weight  of  sulphur  produces  from  250  to  3U0  lb. 
of  crude  bisulphide.  The  charcoal  used,  before  being  added, 
is  well  dried  and  ignited.  Nevertheless  it  still  contains 
hydrogen  and  oxygen,  which  in  the  process  cause  formation 
of  sulphuretted  hydrogen  aDd  other  gases.  Charcoal  made 
from  beech-wood  is  preferable  to  that  made  from  pine  wood, 
e  owing  to  its  higher  specific  gravity  the  retorts  will 
hold  more  of  it  and  consequent!}-  require  fewer  charges. 
This  means  a  considerable  saving  of  time,  as  two  hours 
before  adding  fresh  charcoal,  the  feeding  of  sulphur  into 
the  retort  is  stopped  in  order  to  have  all  the  sulphur  in  the 
retort  converted  into  bisulphide,  and  so  to  prevent  losses 
while  the  charcoal  is  being  added.     The  daily  working  of 


possible  explosions.  The  waste  charcoal  withdrawn  from 
the  retorts  is  allowed  to  fall  into  water  to  prevent  the 
bisulphide  contained  therein,  from  evaporating.  It  is  then 
dried  and  sieved  and  used  over  again.  The  condensation 
of  the  carbon  bisulphide  takes  place  in  the  bell-shaped 
receivers  /;  (Figs.  2  and  3)  which  are  arranged  in  a  pan  / 
filled  with  water  and  acting  as  a  condenser.  These  receivers, 
of  which  four  are  used  for  each  retort,  have  a  capacity  of 
from  0-32  to  0-384  cubic  metres.     They  are  provided  with 

Fig.  3. 


lids  of  from  20  to  10  cm.  diameter,  resting  in  water-lute 
grooves,  which  are,  however,  filled  with  a  mixture  of  water 
and  fine  sand.  The  bisulphide  distils  from  the  retort 
through  the  pipe  d  into  the  condensers  k.  Any  vapours 
not  condensed  there,  first  pass  through  the  boiler-shaped 
vessel  n,  which  is  about  9  ft.  long  and  2  ft.  in  diameter, 
and  travel  then  through  three  U-shaped  tubes  which  are 
kept   cool  in  a  water-tank.    From   these  tubes  a  pipe  is 
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I  mi. i  iiii  tli  ;i  downward  bend  at  its  end, 

and  si  sine  jug   is  placed  underneath  it  in  order  to  colled 
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The  erode  bisulphide  contains  from  6  to  10  per  cent,  of 

ilyed  sulphur.  It  possesses  a  brownish  colour  and 
penetrating  smell.  It  is  purified  by  distillation  from  an 
iron  still  y  (Fig.  4).  6  ft.  high  aud  about  the  same  in 
diameter.  The  still  is  enclosed  in  a  wooden  jacket  and  the 
space  between  filled  with  cinders.  The  distillation  tempera- 
ture of  48    C.  is  raised  by  means   of  steam  injected  into  the 

e  under  the  still,  forming  a  false-bottom  f,  or  by  an 
improved  process  it  is  passed  through  /'  and  the  pipe  h 
directly  into  the  still  y.  The  bisulphide  vapours  pass  through 
.r  into  a  system  of  four  |J-tube  condensers,  the  distillate  being 
collected  under  water.  ;  is  an  opening  for  filling  as  well  as 
for  cleaning  the  still.  The  still  being  charged  with  from  40 
to  la  hk.  of  crude  bisulphide,  steam  at  about   S  lb.  pressure 

Imitted  into  the  jacket.  Two  hours  afterwards  tin-  dis- 
tillation begins,  preceded  by  a  hissing  noise,  due  to  the  rush 
of  sulphuretted  hydrogen  which  is  at  first  evolved.  The 
distillation  takes  ahou*  six  hours.  The  removal  of  the 
residual  sulphur  from  the  still  is  a  very  disagreeable  opera- 
tion, resulting  in  suffering  to  the  workmeu  from  headache, 
vomiting,  fits  of  weeping,  pains  in  the  limbs,  general 
weakness  of  body  and  mind,  and  especially  loss  of  memory. 

se  affections  may  develop  into  actual  insanity.  To 
protect  the  workmen  from  the  bisulphide  vapours,  tbe  still  y, 
after  the  distillation,  is  filled  three-fourths  full  with  water. 
and  the  latter  is  heated  to  boiling  by  means  of  directly 
injected  steam,  which  is  admitted  through  A.  After  about 
20  hours'  boiling  ail  bisulphide  is  driven  off,  and  the  sulphur 
is  now  easily  removed  from  the  still.  This  recovered 
sulphur  is  subsequently  used  again  in  the  manufacture.  The 
bisulphide  drawn  from  the  condensers  is  stored  under  water 
in  iron  tanks  hi. 1, ling  from  30  to  80  hk.  of  it.  It  is  sold  in 
iron  drums  holding  100  or  500  kilos,  each.  In  the  former 
12.  in  the  latter  2-5  litres  of  air-space  are  allowed  foi 
expansion  of  the  carbon  bisulphide. — C.  O.  W. 


The  Function  of  Calcium  Chloride,   and  the   Formation 
and  Constitution  of  the  "  Stiff  Charges  "  in  the  H 
Manganese     Recovery     Pro  ess.      J.    Wiernik.      Zeits. 
angew.  Chem.  1894,  257—263. 

It  is  well  known  that  the  addition  of  more  than  1-5  mols. 
of  lime  to  every  mol.  of  manganese  chloride  greatly 
facilitates  the-  oxidation  of  manganese  solutions  by  means 
of  air.  The  drawback  of  using  an  excess  is  that  such 
large  quantities  of  lime  are  likely  to  produce  stiff  cl 
It  is  here  that  the  beneficial  influence  of  calcium  chloride 
comes  in.  Solutions  containing  2-5  to  3  mols.  of  calcium 
chloride  may  be  safely  treated  with  the  above  e\ 
lime,  and  the  resulting  mud  will  be  better  oxidised  without 
having  recourse  to  excessive  blowing,  and  settles  better 
than  mud  obtained  under  other  circumstances.  The 
explanation  of  the  process  cannot  be  given  with  certainty. 
The  explanation  propounded  by  Lunge  and  Zahorsky  (this 
Journal,  1892,  ss2).  in  which  stress  is  laid  on  the  solvent 
action  of  calcium  chloride  on  lime  and  manganese  peroxide, 
and  on  the  more  rapid  formation  of  calcium  manganite 
from  such  a  solution  by  the  action  of  air,  is  likely  to  be  the 
correct  one. 

Determinations   of    the   relative    quantities   of  calcium 
chloride   and  lime  which   maybe  present   in  a   man 
chloride  solution  without  producing  stiff  chaises,  show  that 
at  a  temperature  of  60    I',  the  quantity  ol  lilnride 

should  not  fall  below -2-4 — 2-5  mols.,  and  the  lime  ought 
not  to  exceed  1  ■  7  mols.  for  every  mcl.  of  manganese 
chloride. 

It  is  not  new  to  practical  men  that  the  setting  of  the  stiff 
charges  in  the  oxidiscrs  may  be  avoided  by  powerful 
blowing.  The  anther  tixe~  the  period  at  which  the  charge 
is  likely  to  stiffeu,  at  the  beginning  of  the  oxidation  pro- 
cess, and  finds  that  tl.e  danger  is  great  before  the  lapse  of 
li  hours  after  completed  precipitation  of  the  mai.j 
hydrate.  At  this  juncture  30 — 35  per  cent,  of  the  manga- 
nese is  oxidised  ;  but   the  greatest  danger  may  be  expected 
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with  an  oxidation  of  35  —39  per  cent.     When   the    oxida- 
tion ha?  advanced  to  55 — 65   per  cent.,  the   conditions  for 
charge  are  no  longer  present. 
Judging  from  the  period  of  its  formation,  the  proportion 
.  f  Mni  i  to  Mni  >.-  in  :i  stiff  charge  i-  _  mols.  of  the  former 
to   1    of  the  latter,   or   perhaps   5:3.     Lime  will   be   also 
among  the  constituents,  but  not  calcium  chloride  or  calcium 
iride,  as   assumed  by   Post.     The   determination   of 
the  composition  of  a  stitY  charge  by  means  of  analysis  is  a 
difficulty  which  the  author  has  not  surmounted  to  his  own 
satisfaction.     As  a  likely  composition  he  mentions  41  •  64 
per  cent.  Mm  >.  35*51  per  cent.  MnO.,,  32*85  per  cent.  C  ii  K 
equal  to  2MnO.lMnOj.2CaO,  or  to  M03O4.2CaO.-H.  A. 


The  Decomposition  of  Tartaric  and  Citric  Acids  by  Sun- 
light. '  W.  Seekamp.     Annalen,  278,  ^Ti — 374. 

Liebig  observed  that  manganese  peroxide  decomposes  a 
tartaric  acid  solution  with  separation  of  carbonic  acid  and  a 
substance  which  reduces  enpric  salts,  that  malic  acid  when 
similarly  treated  yields  aldehyde  and  carbonic  acid,  and  citric 
acid  forms  acetone  and  carbonic  acid  (Annalen,  113,  1 ).  The 
author  has  investigated  the  action  of  sunlight  on  solutions 
of  two  of  these  acids,  containing  in  addition  uranium  oxide, 
and  finds  that  a  decomposition  similar  to  that  observed  by 
Liebig  occurs  after  an  exposure  of  several  months.  In  the 
the  tartaric  acid,  the  solution  contains  5  per  cent. 
of  the  acid  and  1  per  cent,  of  uranium  oxide.  It  is  noticed 
that  shortly  after  insolation,  gas  is  evolved,  and  the  liquid 
becomes  green  owing  to  the  reduction  of  the  uranium  oxide. 
After  several  months  the  solution  was  distilled,  and  the 
distillate  contained  aldehyde.  After  removing  the  aldehyde, 
the  solution  showed  an  acid  reaction,  and  was  neutralised 
with  freshly  precipitated  lead  hydrate,  which,  on  decom- 
position with  sulphuretted  hydrogen,  yielded  unaltered  tar- 
taric acid,  malic  and  succinic  acids.  The  mother-liquor,  after 
removing  the  excess  of  lead,  reduced  cupric  salts,  but  no 
definite  compound  having  this  property  could  be  separated 
from  the  solution.  A  barium  salt  obtained  from  the 
solution  consisted  probably  of  propionic  acid,  but  the 
quantity  was  too  small  for  analysis.  The  author  considers 
that  the  reaction  takes  place  as  follows  : — Tartaric  acid  is 
decomposed  first  into  oxalic  acid  and  a  substance,  C2H40., 
which  reduces  cupric  salts.  The  oxalic  acid  then  splits  up 
into  carbonic  acid,  carbonic  oxide,  and  water,  and  the 
carbonic  oxide  liberated  reduces  the  tartaric  acid  to  malic 
acid,  and  this  further  to  succinic  acid  ;  at  the  same  time 
part  of  the  malic  acid  decomposes  into  aldehyde  and  oxalic 
acid,  and  the  succinic  acid  gives  propionic  acid  and  carbonic 
acid. 

The  same  phenomena  are  observed  in  the  case  of  solutions 
of  citric  acid  containing  uranium  oxide.  Gas  is  evolved,  the 
solution  becomes  green  and  has  a  peculiar  smell,  and  gives. 
after  several  months,  acetone  on  distillation.  The  decom- 
position is  represented  by  the  equation — 

C  II  m-  --  1    ll,n  +  C,IL04  +  CO. 

but   the   further   products  of  the   reaction  have  not  been 
investigated. — T.  A.  I.. 


i 


Utilisation  of   Waste  Carbonic  Acid    Gas   in  Brewi  ties. 

A.  Marcet.     Trans.  Inst.  Brewing,  7  and  8,  199. 

.See  under  XVII.,  page  825. 


Yellow  Prussiale  of  Potash  and  the  Detection  of  Hydro- 
cyanic   Acid     in     the    Presence   of  perrocyanides.     W. 
Autenrieth.     Arch.  Chem!  Fharm.  213,  99. 
See  under  XXIII.,  page  s4:<. 


A   Problem  in   Electro-chemical   Economy.     A.   W.     Zeits. 
f.  Elektrotech.  u.  Elekrochem.  1894,  95. 

See  under  XI.,  page  817. 


PATENTS. 

.1/  /  proved  Method  of  and  Apparatus  for  Producing 
uic  Acid  Gas.  II.  Lane,  Birmingham,  and  J. 
Pullman,  London.  Eng.  Pat.  12,995,  May  3,  189  1. 
A  in  is  passed  into  an  iron-lined  clay  retort,  set  vertically  in 
a  heating  chamber,  and  charged  with  charcoal.  The 
carbonic  oxide  produced  passes  through  a  valved  tube 
into  a  horizontal  retort,  heated  by  gases  from  the  first- 
mentioned  heating  chamber,  so  as  to  traverse  a  layer  of 
copper  oxide  (for  instance').  The  outlet  tube  for  the  car- 
eid  gas  formed,  has  a  valved  outlet  to  the  air,  beyond 
which  it  is  connected  to  a  blower,  and  the  outlet  tube  from 
this  has  set  into  it  a  tube  leading  back  to  the  vertical 
retort.  The  inventors  allege  that  when  the  carbonic  oxide 
is  converted  into  carbonic  acid  by  passing  through  the 
copper  oxide,  it  is  "  considerably  amplified  in  volume,  the 
relative  proportion  of  nitrogen  being  lessened."  Part  of 
the  gas  is  allowed  to  escape  into  the  air,  and  "  the  remainder 
of  the  mixture  is  forced  back  to  and  through  the  first  retort. 

— E.  S. 


Improvements  in  or  connected  icith  Apparatus  for  the 
Manufacture  of  Chlorate  of  Potash  by  Electrolysis. 
E.  Hurler,  Liverpool.  Eng.  Pat.  15,396,  August  12, 
1S93. 

Tin:  solution  of  potassium  chloride  is  electrolysed  in  a 
metallic  vessel,  which  forms  the  cathode.  This  is  coated 
inside  with  a  mixture  of  Portland  cement,  salt,  sand,  and 
water,  which  forms  a  porous  diaphragm.  The  anode 
consists  of  a  sheet  or  sheets  of  platinum.  The  cells  so 
arranged  may  be  connected  in  series  or  used  separately. 

—J.  H.  C. 


Improvements  in  Apparatus  for  the  Electrolytical  Decom- 
position of  Brine  and  other  Liquids.  F.  G.  Bailey  and 
M.   Guthrie,  Liverpool.     Eng.   Pat.   15,610,   August   17, 


1S93. 


See  under  XL,  page  818. 


Improvements  in  or  connected  with  Pumping  and  Absorb- 
ing Chlorine  Gas,  and  Apparatus  for  use  therein. 
P.  J.  W01  slcv,  W.  Windiis,  and  B.  Bracev,  Bristol.  Eng. 
Pat.  10,151,  August  26,  1893. 

Chlorine,  and  especially  dilute  chlorine,  such  as  that 
resulting  from  the  "  Deacon,"  and  other  processes,  is  well 
dried  before  presenting  it  for  absorption  by  milk  of  lime 
or  other  agent,  since  the  inventors  have  found  that  chlorine 
gas  in  a  dry  condition,  does  not  act  readily  on  ordinary 
metals,  and  can  therefore  be  pumped  by  an  ordinary  air- 
compressor. 

The  chlorine  is  passed  through  a  lead  or  earthenware 
vessel  charged  with  coke  or  the  like,  over  which  a  flow  of 
sulphuric  acid  is  maintained.  The  gas  has  exit  through  a 
liquid  seal,  at  the  upper  part  of  the  desiccator,  into  a  pipe 
connected  to  a  pump  of  ordinary  construction,  which,  as 
well  as  the  inlet  and  outlet  valves,  may  be  made  of  metal. 
Or  the  )iump  cylinder  and  piston  may  be  lined  with  ebonite, 
and  india-rubber  valves  may  be  used.  The  lubricator 
should  be  a  pure  mineral  oil  not  acted  upon  by  chlorine  gas. 
The  pipes  and  distributor  may  be  of  cast  iron  or  earthen- 
ware. The  distributor,  placed  near  the  bottom  of  the 
absorbing  tank,  is  a  system  of  pipes,  slotted  on  the  under 
side,  so  that  the  gas  may  rise  through  the  absorbing  liquid 
in  bubbles  or  fine  streams.     An  agitator  is  provided. — E.  S. 


Improvements  in  tin-  Methods  of  Effecting  the  Electrolysis 
of  Saline  Solutions.  L.  A.  P.  and  H.  E.  A.  Lienard, 
Paris.     Eng.  Pat.  6040,  September  22,  1893. 

See  under  XL,  page  S18. 


Till:   Jol'KNAI,    i)l.'    Till'.    S.  hi  I    n     OK    .   Ill    dKIAI,    IMMSTKY. 
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Improvement  in  Electrolytii  Apparatus.     T  I  raney,  Bay, 
i    8.A.     Eng.  Pat.  9761,  M  ij  18,  1894. 

.v .  under  \  I.,  pajri  BIO. 


/'  traction 
Iodines, 


Treating    Blai '     Fui  <      •  i   /■»■    <A« 

Alkaline   and   Ammonium    Compounds, 

and    Iodine    therefrom.     0.    Imiav,    London. 

Gredt,   Esch-sui  Abiette,  Belgium.     Eng.  Pat. 


I,  Mbj  81,  1894 

See  undi  r  X.,  page  - 16. 


'Will.— GLASS.  POTTERY,  AND 

ENAMELS. 

PATENTS. 

Improvements  in  the  Manufacture  of  Earthenware  or 
Porcelain  Filters  and  Analogous  Articles.  A.  da  S. 
Prado,  Paris,  and  B.  Medina-Sunturio,  Houilles,  France. 
Bng.  Pat  14,182,  July  21,  1893;  date  of  first  foreign 
application,  February  17,  1893. 

Tiik  inventors  have  departed  from  the  ordinary  method  of 
moulding  or  casting  filters  and  analogous  articles,  and  in 
lieu  of  such  processes  they  compress  the  materials  of  which 
the  articles  are  made  round  a  core  of  fusible  material,  snch 
as  a  metallic  alloy.  The  core  i-  provided  with  three  or 
more  projections,  whirl,  serve  to  keep  il  in  place  and  which 
provide  a  channel  of  escape  for  the  fusible  material  of  which 
the  core  is  composed,  when  the  article  is  placed  in  the 
furnace.  The  materials  used  for  the  filter  or  other 
analogous  article  are  such  as  are  usually  employed,  e.g., 
kaolin,  clay,  asbestos,  and  the  like.  The  materials  are 
compressed  in  a  moist  -tate,  but  not  in  the  condition  of  a 
paste.  The  core  may  he  composed  of  various  materials, 
almost  anything  which  melts  or  vaporises  or  bums  away 
when  heated  may  be  employed,  provided  that  it  be 
practically  incompressible.  Besides  alloy.-,  sawdust  with 
at.  charcoal,  and  even  ice  are  described  as  suitable 
materials. — V.  t '. 


oi  tinfoil  or  othei  flexible  m  iti  rial,  and  a  composition  m  ide 

-  ,  iwdi  i .  in. id,  up  I    ■  teuej  oi   tn  acle  « ith 

entine  u  I   '    ;la  e."     The  composition  ia  applied  with 

itula  1 1  the  openings  of  the  stencil  plates,  and  the 

i  •  is  then  fired.     If  tbi  i  which  the 

t.i   be  produced   is  irregul  i  ia  carved   ! 

«:i}  s,  the  -i i  ii  applied  to  i  ized   pa| 

is  transferred  from  the  damped  paper  t.>  the  glass  or  «  i 

V.  < 


Process  of  Producing  Intensely-Brilliant  Pictures,  Orna- 
mentations, Inscriptions,  or  Drawings  by  Colour-Print- 
ing  <M  Glass,  and  with   a  Baching  Stamped  in  Relief. 

A.  (iorlitz,  Zurich.     Fug.  l'at.  7844,  April  20,  1894. 

The  design  or  inscription  is  first  engraved  on  a  printing- 
plate,  for  which  rubber  is  a  suitable  material ;  the  design 
being  engraved  positively,  that  is  to  say,  in  the  same  way 
as  that  in  which  it  will  be  afterwards  seen.  The  plati 
then  coated  with  varnish  colour,  and  pressed  upon  a  glass 
plate.  The  glass  plate  is  strewed  with  bronze-powder, 
sheet  aluminium,  or  other  suitable  material,  the  portions 
forming  the  design  or  inscription  remaining  empty,  and 
being  therefore  transparent.  The  glass  plate  is  then 
placed  in  a  frame  having  a  backing  of  strong  paper-board, 
..ii  the  front  face  of  which  is  mounted  a  brilliant  sheet  ot 
tinfoil  or  tinplate,  provided  with  prominent  squares  placed 
in  suitable  positions.  The  design  isthus  shown  by  a  brilliant 
reflected  light  visible  through  the  transparent  part  of  the 
glass,  the  other  portion  of  the  glass  forming  a  backing 
ped  in  relief. — V.  ('. 


Improvements  in  the  Production  of  Enamelled  Letters  and 

(in.    Stoneware,   and    other 

es.     C.  Bodan,  London.      Eng.  Fat.  11,513,  Jane 

1 '-','  I  i 
Heretofore  raised,  enamelled  writing  and  designs  in  relief 
on  glass  have  been  produced   by  means  of  a  brush  and  thin 
mel-paint.       I  preferably 


IX.-BOTLDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Asphalt   Paving.     Report   to   the    Department   of  Public 
Works,  Philadelphia,  1  .S.A.     1894.    (This  Journal,  1893, 

under  III.,  page  796. 


PATENTS. 


Vi  or  Improved  Process  or  Means  for  '  onnecting  Metal 
tn  Earthenware  or  China.  \V.  B.  II.  Drayson,  London. 
Eng.  Fat.  23,654,  December  8,  1893. 

Tut:  process  is  applicable   more  particularly  to  thi 
don  of  lead  pipes  with  the  earthenware  o      losel   basins  or 
lavatory  basins.      The  portion  of  the  earthenware  with  which 
connection   is   to   be    made  being  nnglazed,  or  the 
having    been    removed,    it    is    coated   with    plumbago,    and 
placed  in  an  electrolytic  bath,  whereby  a  firm  metallic  coat- 
ing is  obtained.     The  lead  pipe    is  then    soldered    to  this 
coating  by  a  plumber's  "  wiped  "  joint.      By  this  mean- 
avoided  the  imperfect  joints  made  with  india  ruhl 
washers,  or  putty. —  V.  C. 


Artificial  Lumber  or    < ''imposition    Material.     J.  C.  Fell. 
From   C.A.Smith,  Minneapolis,  U.S.     Fog.   Far. 
April  3,  1894. 

The  new  material  is  produced  in  the  form  of  boards  of 
great  strength,  inflexible,  and  suited  n>r  all  climates,  not 
swelling  or  warping,  and  capable  of  taking  a  high  polish. 
The  boards  are  made  up  of  layers  of  paper  and  wood, 
secured  by  adhesive  material.  The  central  strip  or  body  of 
the  board  consists  of  sheets  of  wood  laid  end  to  end.  above 
and  below  which  arc  thinner  sheets  or  veneers  of  wood 
having  the  grain  transverse  to  the  direction  of  the  grain  of 
the  thicker  sheets.  The  thinner  sheets  or  veneers  are  pro- 
vided with  serrated  edges,  which  provide  a  large  surface  for 
the  thin  and  even  spreading  of  a  quick-drying  adhesive 
material,  which  serves  to  weld  the  whole  into  a  firm  mass. 
On  either  side  of  the  nucleus  or  body,  consisting  of  the 
••  sheets  "  and  the  "  veneers  "  of  wood,  are  thick  sheets  of 
paper,  thick  heavy  straw-  or  pulp-board.  Before  using,  the 
whole  is  subjected  to  great  pressure,  thereby  disseminating 
the  adhesive  material,  and  subsequently  dried  and  heated 
in  a  kiln.  The  finished  material,  although  inflexible,  can 
be  worked  by  ordinary  i  arpenter's  tools. 

By  the  employment  of  suitable   materials,   the  composite 
board  mar  lie  maile  waterproof,  or  fireproof,  or  both. 

—V.  C. 


ment  of  Fire- 
Stone.     Eng. 


Improvements  in  the  Manufacture  and  Treat 
proof  Plastic  Material  for  Cement.  1!. 
Pat,  8549,  April  30, 

Tins  improvement    relate-  I  scribed  in  Eng. 

Pat.  16,780  this  Journal,  1891,  932),  and  cons 

in   adding  pearlasb,  potash,  soda,  or  sodium  silicate  to  the 
petroleum  or  other  inflammable  oil  whi  is  a  flux  in 

the   manufacture    of   the   cement.     About    7    cwts.    of   the 
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pearlash.  No.  is  mixed  with  1  civt.  of  the  rlux,  and  the  whole 
is  then  mixed  with  about  one  ton  of  the  raw  material,  which 
:-ts  of  granite,  slate,  shale,  clay,  or  similar  substances. 

—V.  c. 

.4m  Improved  Process  of  Manufacturing  Porous  Bricks. 
H.  Maurer,  New  York.  Eng.  Pat.  9948,  -May  22, 
1894. 

Poeods  bricks  have  formerly  been  made  from  clay  and 
straw,  hut  the  inventor  rinds  that  a  better  quality  is  produced 
by  employing  the  dung  of  animals  which  feed  upon  straw  or 
hay.  E  |iial  parts  of  dung  and  clay  make  a  good  hard 
brick  ;  five  parts  of  duns  to  three  of  clay  make  a  good  soft 
brick. 

The  improved  brick  has  strength  sufficient  for  use  in  all 
the  ordinary  ways,  and  is  especially  adapted  for  fire-proofing 
and  for  interior  use  in  all  places  where  nails  and  screws  are 
needed. — V.  C. 


X.-METALLURGY. 

Tlu  Austin  Process  for  the  Treatment  of  Pi/ritic  Minerals 
bj  Fusion.     Bull.  Soc.  Chiui.  11,  189  I,  448. 

The  precious  metals  are  often  associated  with  sulphurous 
ores,  especially  in  minerals  obtained  from  deep  mines,  and 
such  minerals  often  lend  themselves,  where  the  accompanying 
sulphides  are  those  of  copper,  lead,  or  iron,  or  where  these 
may  be  cheaply  added  to  the  mineral,  to  a  fusion  process,  by- 
means  of  which  a  matte  of  sulphides  may  be  obtained  ; 
such  matte  collecting  the  precious  metals,  formerly 
diffused  over  a  large  bulk  of  ore,  into  a  relatively  small  bulk. 
In  this  way  many  ore-deposits — for  example,  several  in 
Transylvania,  Sweden,  and  North  America,  which  are 
either  refractory,  relatively  poor,  or  remote  as  to  locality — 
may  be  concentrated  into  a  bulk  capable  of  justifying  the 
cost  of  transit  to  a  metallurgical  centre,  and  so  be  utilised. 

At  the  present  time  this  production  of  matte  is  always 
accomplished  by  aid  of  heat  derived  from  the  burning  of 
coke,  charcoal,  anthracite,  &c.,  the  price  of  which  therefore 
dominates  the  problem. 

Mr.  Austin  proposes  to  employ  as  source  of  heat,  elements 
other  than  carbon,  and  which  are  to  be  found  iu  the  mineral 
itself  or  in  others  in  the  immediate  locality- ;  for  example,  by- 
means  of  pyrites  only  as  fuel,  he  smelted  mattes  from  the 
refractory  argentiferous  and  auriferous  quartz  ores  of 
Colorado,  Montana,  and  Arizona,  which  he  was  able  to  send 
to  New  York,  Baltimore,  &c,  to  be  worked  up. 

The  possibility-  of  this  procedure  has  been  questioned, 
for  it  has  been  pointed  out  that  iron  pyrites  (FeS;*)  only 
yields  2,253  calories,  and  copper  pyrites  but  1,700. 

Mr.  Austin's  replyto  these  criticisms  has  been  reproduced 
in  the  Bergu.  Huttenm.  Zcit. 

Iron,  sulphur,  and  arsenic  give  out  light  and  heat  during 
oxidation,  if  the  duration  of  the  reaction  is  sufficiently- 
shortened ;  there  is  therefore  no  reason  why  pyrites — a 
compound,  as  it  is,  of  two  combustible  bodies — should  not, 
with  suitable  plant,  furnish  the  heat  necessary  iu  metal- 
lurgical operations  ;  similarly,  both  blende  and  galena 
may  be  employed.  The  rationale  of  the  operation  is  as 
follows : — Iron  sulphide,  burning  at  a  high  temperature,  in 
presence  of  strongly  heated  silica,  yields  a  very  fusible  slag 
of  ferrous  silicate,  while  the  excess  of  the  sulphides  produces 
a  matte  which  collects  the  gold  and  silver.  The  necessary 
attendant  conditions  are  :  a  sufficiently  high  temperature  at 
the  tuyeres;  sufficient  amount  of  hot  air-blast  to  prevent 
chilling  the  furnace ;  a  sufficiently  open  charge  to  allow  of 
free  circulation  of  the  blast.  The  furnace  is  therefore 
peculiar  from  the  fact  that  it-  atmosphere  is  always  an 
oxidising  one.  Part  of  the  S  escapes  as  SOj,  and  carries 
away  some  heat;  but  this,  according  to  Austin,  is  small 
compared  to  that  lost  by  the  CO  and  C(X  in  the  ordinary 
(C)  process  of  matte-making. 


Pyrites  (FeS2)  loses  an  atom  of  S  at  a  dull  red  heat  (700  • 
SO  that  only  FeS  is  present  in  the  zone  of  fusion,  and 
Austin  considers  that  the  theoretically  maximum  temperature, 
T,  attained,  at  or  near  the  tuyeres,  when  the  theoretical 
quantity  of  blast  acls  upon  the  charge,  is  shown  by  the 
expression — 

=  2  ag  +  atq 
2  DC  -  C 

where  a  =  heat  of  combustion  of  each  element  tFe  and  S)  ; 
g,  their  weights  ;  o  tq,  heat  introduced  by  the  blast,  of 
weight  q,  at  temperature  t ;  2ur,  the  sum  of  the  products  of 
the  specific  heats  of  the  products  of  combustion  by  the 
corresponding  weights  i  Fel  K  S(  ),,  N)  ;  and  C,  specific'  heat 
of  FeS. 

Taking  the  temperature  of  the  blast  at  400:,  Austin  finds 
T  =  3,553°.  Of  the  total  heat,  11  per  cent,  is  contributed  by 
the  blast. 

It  is  considered  that  the  co-efficients  employed  by  Austin 
are  somewhat  high,  but  yet,  seeing  that  the  internal 
temperature  of  the  furnace  ought  not  to  exceed  1,500°,  there 
remains  a  large  balance  of  heat;  one  certainly  sufficient  to 
heat  the  silica  and  to  fuse  both  slag  and  matte.  The 
comparative  utilisations  of  the  heat  may  be  estimated  by 
contrasting  the  total  calories  evolved  by  the  combustible  in 
question  with  those  remaining  in  hand  after  allowing  for  the 
raising  to  1,500  ,  of  the  volatile  products  of  combustion. 

Taking  FeS  +  30  =  FeO  +  SO.  (34-5  +34-6-11-9) 
=  57-2  calories  or  1,298  calories  per  1  kilo,  of  FeS  are 
evolved  :  the  heat  introduced  by  the  blast  being  deducted. 
Hence,  for  heatiDg  the  slag  (FeO,  SiO;)  and  the  matte, 
there  remains — 
1,29S  -  1,500  [0-7272       0'1553  +  1-82(N)  x  0-2438]  = 

lu4  calories  =  ^N  or  35  per  cent,  of  the  total  heat  in- 
volved, or,  including  the  heat  (11-9  calories)  introduced  by 
the  hot  blast,  46  per  cent.  Taking  now  the  case  of  carbon. 
In  burning  to  CO.;,  3,600  calories  are  available,  and  to  OO, 
—  69  calories;  so  that,  supposing  that  at  the  tuyeres  in  a 
lead  or  copper  smelting  furnace,  45  per  cent,  burns  to 
CO.,,  and  55  per  cent,  to  CO,  there  would  be  available, 
0-45  x  3,600  -  0-55  x  69  =  1,852  calories,  or  a  little  less 
than  20  per  cent,  of  the  calorific  value  of  the  carbon 
involved. 

Greater  possibilities  are  therefore  shown  by  the  pyrites 
furnace. 

The  advantages  of  the  Austin  process  may  be  summarised 
as  follows  : — 

1.  -V  means  of  melting  very  refractory  mineral  without 
the  necessity  of  using  mattes  containing  either  lead  or 
copper;  iron  pyrites  serving  both  as  melt  and  fuel. 

2.  Saving  cost  of  preliminary  roasting. 

3.  Saving  cost  of  transit  of  fuel. 

4.  Itilisation  of  deposits,  unworkable  otherwise. 

5.  The  greater  heat  at  disposal  allows  of  use  of  more 
siliceous  slags :  hence  diminution  in  the  weight  of  the 
charge  and  saving  of  labour. 

The  principal  disadvantage  is  the  necessity  of  employing 
fuel  to  heat  the  blast,  and  this  fuel  is  additional  to  that 
which  will  be  consumed  in  blowing,  if  there  is  no  waterfall 
available.  Austin  estimates  the  consumption  of  fuel  for 
this  purpose  at  5  tons  for  the  air  necessary  to  melt  1,000 
tons — a  very  trifling  matter. 

The  process  undoubtedly  possesses  the  greatest  interest, 
and  appears  to  have  before  it  a  brilliant  future.  Its  field 
would  he  still  further  enlarged  if  the  escaping  sulphurous 
gases  were  utilised. — E.  R.  B. 


The  Interaction  of  Sulphide  with  Sulphate  and  Oxide  of 
Lead.  J.  B.  Hannav.  Proc.  Chem.  Soc.  1894,  151. 
(This  Journal,  1894,  c"39.) 

Ix  this  paper  the  author  examines  the  equations  suggested 
by  Percy  to  accouut  for  the  smelting  of  lead  iu  the  rever- 
beratory  furnace.  The  two  main  reactions  which  are 
supposed  to  occur  are  usually  represented  by  the  equations 
PbS  +  PbS04  =  2Pb  +  2S02,  and  PbS  +  2PbO=>3Pb  +  So.. ; 
and  although  Percy  relies  on  the  first  as  representing  what 
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takes  place,  be  also  says  thai  a  mixture  .,'  the  sulphate  and 

oxide  reduces  the  anlpfa  I  ■  ■  i-  thai  :i ch 

.  omplex   reaction    taki  nco   mctalli 

«lui.   Formed,  attacks   the  remaining  sulphate,  pn 
litharge,  which   in   it-  turn  reacts  with  the  sulphide,  whili 
.nil,,-  hi  ili.'  sulphide  is  removed  bj   being  dissolved  in  the 
metallic  lead,  and  some  is   volatilised  a-  the  volatile  com 
pound  PbS  '  '       rhe  result  varies  according  ti 
and  the  method  o(  mixing  the  substances       I  hi    following 
equations   correspond    with    tin-    results    the    author  has 
obtained  : — 

Lead   Bulphide  and   Bolphate   mixed   in  moli 
proportions  ami  verj  finel)  gTound,  and  brought  to  calm 
In -ion  : — 

12PbS  f  P.'l'hso,      11  Pi,  i  2PbS  + 


> 


2PbS  +  BPbSO 


Hard 
I   PbS,0        I6SI  I 


Fume. 
3-1  s  per  cent  of  lead  was   obtained  instead  of  76-3.  us 
required  bj  Percy's  question.     When  the  sulphide  of  lead 
i-  in  small  pieces  the  reaction  yields   more  lead,  but  other- 
wise pursui  -  a  similar  course  : — 

(8.)   laPbS   ■    ISPbS04  =  UPb  +  2PbS  a. 

iPbO  -  SPbSOj  •    I'll-       ri'S_n    t 


With  excess  of  sulphate  the  result  is  : — 

i:i.)  15PbS  •   l'Jl'hso,       l5Pb  +  3PbS   l 

4Pbi  -  PbO)  +  PbSj02  +  21  - 


On  fusing  lead  sulphide  and  adding  solid  sulphate,  the 

result  is: — 

i.i   3PbS  +  3PhSo,  =  3Pb  +  2PbO  +  PbSj02  4  ISO, 


On   fusing  the   sulphate    and  adding  solid   sulphide,  the 
result  is  : — 

(5.)   lal'bSO,  +  5PbS  =  l2PbO  +  4PbSO,  + 

4P1.S.O 


The  temperature  in  this  last  case  was  mueh  higher  owing 
to  the  high  melting  point  of  the  lead  sulphate,  and  thus  a 
larger  amount  of  lame  was  produced. 

On  mixing  sulphate  and  oxide  in  the  proportions  which 
ought  to  form  lead  and  sulphur  dioxide,  as  by  the 
equation  :  — 

12P1.S  -r  Gl'l.so,  +  i-2PbO  =  30Pb  +  18S( ' 

no  such   result   was   obtained,  but  the  reduction  took  this 
form  :  — 

PiPbS  +  GPbSO,  -;-  lL'PbO  =  16Pb  +  PbS  + 

4PbO  +  4(PbS.PbO)  +  Phst),  +  li- 


The  author  has  shown  in  another  paper,  that  the  sulphide 
and  oxide  do  not  react  to  form  lead,  hut  combine  together 
to  form  the  substance  PbS.  PbO,  which  is  the  basis  of  lead 
slags. 

Roberts  Austen  said,  in  discussion,  that 
Mr.  Hannay's  statements  presented  themselves  under  two 
main  aspects.  It  might  be  well  either  (1)  to  test  the 
accuracy  of  hi-  views  as  to  the  action  of  atmospheric  air  on 
sulphide  of  lead,  or  (21  to  endeavour  to  obtain  evidence  as 
to  the  existence  of  volatile  gaseous  compounds  of  sulphide 
of  lead.  The  speaker  had  adopted  the  latter  course.  He- 
stated  that  he  had  understood  Mr.  Efannay  to  say  distinctly, 
that  if  a  mixture  of  sulphide  and  sulphate  of  lead  were 
heated  strongly  no  reaction  ensued  ;  hence  Prof.  Austen"s 
appeal  in  favour  of  the  accuracy  of  certain  of  the  equations 
which  were  given  by  Percy  and  accepted  by  metallurgists. 
He  was  glad,  however,  to  find  that  Mr.  Ilannay  did 
maintain  this  extreme  view.  Prof.  Austen  had  experi- 
mentally confirmed  the  fact  that  the  following  equation  is 


• 
..  iv  important  point,  a 

but  he  li.i  1  pointed  "Mi  mi  i 
that    both    tin-    equation    and    lln  Ii    ha-    hill" 

repn 

i  .  udothcrmic,  and  in  ' 
explanation  bad 
form  had  to  he  imported   into  the 

eli.lolh.rnne    ,  quatioi  00     whieh 

would   be  I,  -.  likely  to  tal  .   low  than 

ire.     In  ile  i 
interact  ion  I  irbon  an.  I   tl  of  iron,  il 

probable  that   the  iron  earhi  l  an   important   | 
whieh  certain!)  pointed  to  the  p  tion 

on  the  pai  inds  in  the  metallurgy 
of  lead.     The  well-known  statement, "  that  the  volatilisation 

of  sulphide  of  lead  i-  promi  Ii  as 

proceed  fn.ni  the  combustion  of  fuel,"  a  statement  a 

by   I '     i  l.t   well  he  taken  a-  a   Btai 

point.     There    could    be     no    doubt    that    when     galen 
stronglj  In  ited         -   porcelain  tube  between  two  plug 
asbestos  in   a   current  of  Bulphor  dioxide,  the 
volatilised,  and  is  driven  right  through  the  plugs,  CI 
on  the  other  side  of  them.     Such  experiments  wen 
in   the  School   of   Mines   laboratory,  tl, 
carefully   measured  by  the  aid  of  a  thermocouple,  and  it 
w.i-   found  that  at    a   temperature   of    I 

2  per  cent  of  its  weight  in  sulphur  die 
in  2C;  while  \t  grms.  of   galena   lost    .;7-7    per   cent,   in 
nitrogen   in    'Jo'.     At  a  Still    higher   temperature,  1,431    i 
9   grms.   of    galena   lost    .'ai"J    per    cent,   of   its    weight    in 
sulphur  dioxide  in  2C ;  while  9  gnu-,  of  galena  lost  : 
per  cent,  of  its  weight  in  nitrogen  iu  'Jo'.     This  result,  show- 
ing the  volatility  of  galena  in  ordinarily  pure   nitrogen,  was 
not  a  little   surprising  :  hut  Mr.  Rose   had  made  a  perfectly 
independent  experiment,  the  result  of  whieh  quite  confirmed 
the  volatility  of  galena  in  nitrogen.     Prof.  Austen  had 
ascertained  the  fact  that  at  1,200    galena  maybe  rapidly 
distilled  in  vacuo,  and,  so  far,  he  had  been  unable  to  obi 
any  evidence  iu  favour  of  the   view  that   sulphur  di- 
promotes    the    volatilisation    of   lead   sulphide   more   than 
nitrogen   does,      lie    had,   however,  tried   a  further  experi- 
ment.    A  kind   of  air   thermometer   was  arranged,  with  a 
porcelain   tube   for   a  bulb,  in   which   a   certain  amount   of 
galena   was   placed    in    an   atmosphere  of   sulphur  dioxide. 
The   tube  was  then   heated   strongly,  and  the  expansion   of 
the  gas  carefully  measured  by  mean-  of  a  moving  indi 
mercury   in  a  horizontal  capillary  tube.     The  presence  of 
galena  produced    no  abnormal    change    in    the    volume 
sulphur  dioxide  such   as  might   be  expected  to   occur   if  a 
gaseous  compound    of   sulphur  dioxide   and   galena    » 
formed.     It  should    be   remarked,    however,    that    sulphur 
dioxide  alone  appears  to  exhibit  contraction  about  1,000% 
and    the    cause    of  this    fact    is    being   examined;  hut  the 
presence  of  galena  did  not  increase  the  observed  condec 
tion.     Metallurgists    would     welcome    the     proof    of    the 
existence    of   gaseous   compounds    of    lead    sulphide ;  but 
although    Mr.   Hannay    had    undoubtedly    shown   that    the 
whole  metallurgy    of   lead    should   be  further  investigated, 
the    existence,    composition,    and   nature   of    the    volatile 
compounds  could  not,   as  yet.   be  considered  to  be  estab- 
lished. 

Mr.  Kose   had  tried  to  isolate  the   supposed  compound 
PbSjOj  by  means  of  Deville's  hot  and  cold  tubes,  gal. 
being  heated  to  about  1,250    iu  a  stream  of  sulphur  dioxide, 
but  had  been  unsuccessful,  the  sublimate  on  the  cold  tube 
consisting  entirely  of  lead  sulphide.    It  was  to  he  remembered 
that  several   substances,  such  as  ozone  and  oxide  of  silvi 
whieh,  although   more  or  less  unstable  at   moderate   tem- 
peratures, could  exist  at  a  white  heat,  had    been  prepared 
in  this  way,  and  the  method  had  appeared  to  be  the  most 
likely  one  to   succeed  in  effecting  the  isolation  of 
The  failure  was  therefore  not  without  significance. 

Mr.  II.  t  .  Jenkins  said  that  lead  sulphide  (galena] 
easily  volatile   in   a  vacuum  at  a   temperature  only  a  few 
degrees  above  its  melting-point.     In  a  current  of  sulphur 
dioxide  the  rate  of  volatilisation  v  .id  be  expected, 

much  increased,  but  a  similar  current  of  nitrogen  gave  even 
better  results  than  sulphur  dioxide.     Very  careful  experi- 
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meats  were  made  with  mixtures  of  galena  ami  sulphate  of 
lead,  but,  although  some  of  the  products  resembled  those 
that  Mr.  Hannaj  had  described,  yet  the  evidence  obtained 
did  not  point  to  the  existence  of  a  volati'e  compound 
PbS  '  ' ...  In  some  cases  only  the  acting  compounds  were 
:  iii  others  the  experiments  were  performed  in  an 
atmosphere  of  sulphur  dioxide  in  the  presence  of  furnace 
gas.  Metallic  lead  was  only  seen  as  a  separate  product  in 
the  latter  case.  But  it  was  found  that  pure  metallic  lead 
is  capable  j(  decomposing  sulphur  dioxide,  forming  sulphur 
and  oxide.  Experiments  were  still  in  progress  with  a  view 
.11  quantitative  knowledge  of  the  change.  The 
existence  of  volatile  lead  compounds  would,  if  proved, 
offer  an  easy  explanation  of  the  cause  of  lead  fume,  but  in 
view  of  the  volatile  character  of  well-known  compounds  of 
lead  at  furnace  temperatures,  much  more  experimental 
evidence  than  has  yet  been  afforded  is  needed  to  demonstrate 
the  formation  of  new  compounds. 

Dr.  Armstrong  said  the  experiments  which  he  had 
witnessed  certainly  favoured  the  conclusion  that  sulphur 
dioxide  exercised  a  specific  effect  in  volatilising  lead 
sulphide;  but  assuming  that  the  evidence  that  combination 
took  place  was  satisfactory,  he  could  not  regard  Mr. 
Hannay's  observations  on  the  extent  to  which  volatilisation 
took  place  as  satisfactory  determinations  of  the  composition 
of  the  volatile  compound;  such  a  compound  would  probably 
be  dissociable,  and,  if  so,  it  was  not  to  be  expected  that  the 
gas  and  galena  would  pass  over  and  be  collected  in  exact 
molecular  ratios.  The  strongest  evidence  was  undoubtedly 
that  derived  from  passing  air  into  molten  galena ;  the 
manner  in  which  galena  volatilised  and  passed  away  as  lead 
sulphate  under  such  conditions  was  extraordinary,  and  still 
more  remarkable  was  the  fact  that,  as  llr.  Hannay  stated, 
just  half  the  lead  was  obtained  in  the  metallic  state. 
Experiments  made  in  his  laboratory  under  Mr.  Hannay's 
direction  had  given  this  result,  and  it  was  certainly  a 
remarkably  coincidence  if  the  result  were  but  accidental. 
It  appeared  to  him  that,  although  Mr.  Hannay  could  not 
be  held  to  have  established  his  point,  he  had  called  attention 
to  peculiarities  in  the  behaviour  <>t  lead  sulphide  which  were 
of  great  interest  to  metallurgists,  and  that  he  bad  clearly 
made  out  a  case  for  inquiry. 

Mr.  Hannay,  in  reply,  said  that  he  was  glad  to  find  it 
was  now  recognised  that  the  simple  equations  of  the  text- 
books did  not  adequately  represent  the  faets,  and  that 
nearly  all  the  furnace  reactions  of  lead  compounds  were 
very  complex.  As  to  the  volatility  of  the  sulphide  and  the 
formation  of  a  definite  compound  with  sulphur  dioxide,  this 
conclusion  was  based  on  the  action  of  air  on  molten  galena, 
an  action  which  always  proceeded  in  the  same  manner,  and 
■was represented  by  the  equation  2l'bS  +  O.,  =  Pb  +  PbS .  SO.,, 
as  exactly  one-half  of  the  galena  is  reduced  to  lead  and  left 
in  the  metallic  state,  and  one-half  is  volatilised  with  the 
sulphur  dioxide.  Whether  this  was  a  definite  compound 
or  a  mere  chance  volatility  in  molecular  proportions  was 
a  question  which  might  still  admit  of  experimental  investi- 
gation, and  it  was  to  be  hoped  that  some  of  those  who  had 
spoken  would  carry  the  work  further.  As  >howing  that 
sulphur  dioxide  when  set  free  in  intimate  contact  with 
molten  galena,  does  act  in  a  special  manner,  it  might  be 
stated  that  while  nitrogen  and  hydrogen  gases  passed  at 
the  rate  of  1  litre  in  three  minutes  through  the  molten 
sulphide,  carried  over  the  galena  as  vapour  at  the  rate  of 
3  5  grms.  per  litre  of  gas  passed,  air  under  the  same 
conditions  carried  over  5  •  2  grms.  per  litre.  Now  if  the 
amount  carried  over  by  the  nitrogen  of  the  air  were  the 
same  as  that  carried  over  by  pure  nitrogen,  there  is  a  large 
excess  carried  over  by  the  sulphur  dioxide  (formed  by  the 
combination  of  the  oxygen  of  the  air  with  the  sulphur  of 
the  galena),  and  this  excess  is  present  in  nearly  the  pro- 
portion indicated  by  the  formula  PbS. SO;  or  PbS2( >_..  All 
the  evidence  pointed  to  the  fact  that  when  sulphur  dioxide 
was  formed  in  intimate  contact  with  molten  galena,  every 
molecule  of  sulphur  dioxide  rendered  volatile  one  molecule 
of  galena,  and  subsequently  deposited  it  on  cooling.  The 
ity  is  so  profoundly  modified  by  temperature,  that 
experiments  are  not  comparable  unless  carried  out  at  the 
temperature,  a  result  difficult  to  obtain;  but  Mr. 
hoped  that   I'rof.  Roberts-Austen  would  test  the 


matter  and  lay  down  accurate  data  for  future  work,  as  all 
statements  of  temperature  had  hitherto  been  only  the 
roughest  approximations. 


Hempel's  Experiments  on  Zinc  Smelling  in  Blast  Furnaces. 
Bull.  Soc.  Chim.  1894, 12,  248—252. 

The  reduction  of  the  zinc  oxide  in  a  blast  furnace  is  quite 
possible  if  access  of  air  be  prevented,  either  by  using  steam 
or  an  excess  of  carbonic  acid.  The  results  achieved  in  the 
lead  furnaces  employed  in  the  llarz  district  prove  this 
assertion.  On  account,  however,  of  tho  volatility  of  zinc, 
the  furnace  gases  carry  away  large  quantities  of  this  metal, 
and  in  order  to  avoid  enormous  losses,  it  becomes  necessary 
to  precipitate  it  from  the  gases.  The  usual  means  for  this 
purpose  are  insufficient  in  this  ease,  but  the  problem  has 
been  solved  by  submitting  the  gas  to  centrifugal  action,  when 
the  volatilised  metal  is  obtained  in  the  form  of  bead-like 
granules  at  a  temperature  of  about  500 '  C.  The  experiments 
were  carried  out  with  a  mixture  of  1  part  of  oxide  of  zinc, 
0-05  part  of  limestone,  and  3  parts  of  coal.  This  mixture, 
heated  in  a  crucible,  gave  a  coke-like  mass,  containing  about 
22' 7  per  cent  of  zinc  and  49"  7  percent,  of  carbon.  This  pro- 
duct was  treated  in  a  small  furnace  working  with  a  cold  blast 
and  provided  with  a  Tarn's  hopper  for  feeding  in  the  charge. 
The  furnace  gases  were  passed  through  a  centrifugal  venti- 
lator, making  1,500  revolutions  per  minute,  and  then  travelled 
through  a  vertical  condensing  flue.  The  pyrometer  indicated 
a  temperature  for  the  gas  of  470  C,  and  a  eontent  of  4  per 
cent,  of  carbonic  acid  was  found.  After  some  hours  working 
only  little  zinc  dust  was  found  near  the  ventilator,  more 
being  found  on  the  top  of  the  condensing  flue.  Most  had 
beeu  carried  away.  This  small  quantity  of  zinc  found  near 
the  ventilator  proves  that  the  condensation  of  the  metallic 
vapour  can  only  be  carried  out  successfully  at  temperatures 
below  470°  C.  Experiments  made  by  passing  currents  of 
different  gases  at  varying  speeds  over  the  surface  of  zinc  at 
a  white  beat  demonstrates  the  fact  that  the  formation  of 
zinc  dust  depends  upon  the  dilution  of  the  metallic  vapours 
as  much  as  upon  the  chemical  nature  of  the  diluent  gases. 
These  experiments  further  showed  that  the  zinc  is  volatile  at 
a  temperature  very  little  above  its  melting  point,  i.e.,  about 
500°  below  its  boiling  point.  This  explains  why  zinc 
smelting  in  a  blast  furnace  where  the  fused  metal  is 
necessarily  in  contact  with  considerable  volumes  of  gases, 
leads  to  the  formation  of  zinc  dust.  The  condensation  of 
volatilised  substance  results  in  the  formation  of  soiid  massee 
or  coherent  liquids,  only  if  the  dilution  of  the  volatilised 
substance  by  indifferent  gases,  does  not  exceed  a  certain 
limit.  Contrary  to  general  opinion  the  reduction  of  the 
oxide  of  zinc  takes  place  much  below  the  boiling  point  of 
the  metal.  These  faets  suggested  an  attempt  to  manufacture 
very  dense  zinc-grey  by  the  use  of  a  polygonal  screen  or  jacket 
against  which  the  condensed  metallic  dust  would  be  thrown. 
17  a  kilos,  of  the  above-mentioned  coke-zinc  were  used. 
Between  furnace  and  ventilator  1,010  grms.  of  zinc  dust 
containing  72  per  cent,  of  zinc  were  deposited;  from  the 
ventilator  2,370  grms.  containing  90  per  cent,  of  zinc  were 
obtained;  in  a  bag  behind  the  ventilator  458  grms.  contain- 
ing S2  per  cent,  of  zinc  were  collected.  The  escaping 
gases  were  free  from  zinc,  and  contained  from  1-8  to  4  per 
cent,  of  carbonic  aeid.  The  rest  of  the  zinc  not  accounted 
for  above  was  absorbed  by  the  lining  of  the  furnace.  This 
shows  that  it  is  possible  to  manufacture  zinc-grey  of  high 
density  in  a  blast  furnace  and  to  collect  it  by  means  of  a 
ventilator.  An  interesting  experiment  was  made  by  adding 
to  the  coke-zinc  an  argentiferous  lead  ore  and  ferric  oxide. 
The  latter  is  either  reduced  or  scorified.  All  the  lead  and 
silver  distil  with  the  zinc.  From  ores  rich  in  lead  and 
silver,  these  metals  can  therefore  be  obtained  partly  in  the 
metallic  state,  partly  in  the  form  of  dust,  and,  if  a  satisfac- 
tory method  for  the  treatment  of  this  dust  can  be  found,  it 
is  "evident  that  the  whole  process  would  become  of  con- 
siderable practical  importance.  For  the  partial  separation 
of  these  metals  distillation  was  tried.  The  distillation  of  the 
dust,  however,  offering  great  practical  difficulties,  it  was 
submitted  toa  pres=ure  of  100  atmospheres,  whereby  it  was 
obtained  iii  the  form  of  solid  blocks,  the  volume  of  which  is 
f  one-tenth  that  of  the  original  dust.     On  distilling  the 
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Work*  without    addition  of  carbon   very   pun-  sini 
extent  of  two  third!  of  theii  w<  ighl  was  obtained.    The 
residue  contained   -  i(  l  ,  1 1  •  6  .   I  ■  CaO,  0  6  :  Zn, 

S,  8*1  ;  l'l.s  t  Ag.s,  foa. 
This  residue,  if  the  proportion  of  silver  present  besufBcii  nt, 
rim  In  Miv  satisfactorily  treated  bj  the  usual  pro 
The  distillation  of  the  compressed  <ln~t  ii  preferable  to  the 
distillation  of  tine  oxide  with  carbon,  as  there  is  evolution 
of  do  gnu,  and  therefore  do  lo-s  of  metal  from  this  sourer. 
There  is  also  a  saving  of  space  and  fuel,  owing  to  thi 
ductivity  of  the  compressed  metal  being  much  greater  than 
thaj  hi  the  dost  From  the  above  il  follows  thai  the 
treatment  of  zinc  ores  in  blast  furnaces  requires  three 
operations:  (it  manufacture  of  zinc  dust,  deposited  by 
centrifugal  force;  (9)  compression  of  the  sinodust;  (8) 
refining  of  the  sine  •  I u ^ t  by  distillation.  The  ores,  sulphides, 
or  carbonates  must  bo  well  roasted.  Ferruginous  ores 
should  be  reduced  as  much  as  possible  with  a  reducing 
Bame.  Calcined  fluxes  would  have  to  be  used  which, 
together  with  bituminous  coal,  are  mixed  with  the  ore  and 
coked  in  an  Appolt  furnace,  from  which  the  red-hot  coked 
mixture  is  at  once  transferred  to  the  blast  furnace.  The 
gases,  cooled  to  50  C,  pass  subsequently  through  one  or 
entrifugal  ventilators  provided  with  polygonal  jacki  ts. 
No  tn. ire  than  4  per  cent  of  carbonic  acid  should  be  con- 
tained in  the  gases.  The  distillation  is  carried  out  in 
crucibles  of  Bhghtly  greater  diameter  than  that  of  the 
cylindrical  blocks  of  compressed  dust. — (  .  <  I.  \\\ 


On  Areio  Alloys  of  Copper  (  Duana  Metal).    G.  v.  Knorre. 
Zeits.  angew.  Chem.  1894,  238. 

Thk  speeitie   gravity  of   this  metal   is  8-077  al  lt;°('..  its 
tensile  strength  58  k.  per  sq.  rum.,  its  coefficient  of  el  isti 
city  48  k.  per  sq.   mm.,  its   elongation  under  tensile   strain 
II  percent,  in    100mm.  of  original  length.     The  analysis 
nt  this  alloy  gave  the  following  figures  : — ■ 
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According  to  the  statement  of  the  makers,  cadmium  is 
■ntial  component  of  this  alloy,  but  analysis  showed  it 
to  be  free  from  this  metal.  I  In  the  other  hand  the  makers 
do  not  mention  the  presence  of  aluminium  in  the  alloy. 

The  analysis  of  a  tube  gave  the  following  figures  :  — 
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showing  that  it  consisted  of  an  alloy  of  brass  and  lead,  to 
which,  on  melting,  ferro-manganese  had  been  added  as  a 
reducing  agent. — C.  O.  W. 


PATENTS. 

Separating  and  Purifying  Metals.    J.   A.  Mays,  Flamp- 
stcad.     En'g.  Pat.  8964,  May  4,  ]  - 

Thk  claim  is  limited  to  the  separation  of  metals  from 
molten  lead  by  the  use  of  molten  zinc  or  an  alloy  of  zinc. 
The  molten  lead  containing  gold,  silver,  or  other  substances 


to  be  sepai  it<  I  i    m  ide  t"  pass  in  minute  partioles  through 
the  molten  tine  or  sine  alloy,  when  the  lead  is  purified,  and 
I,  sec,  are  retained  In  the  rino,     I  In-  reactions  ma) 
I"-  effei  in    the  a  d   ol  i    bj   thai  of 

centrifugal  force     .i    II   i 


Improvements  n  tin  Uanufactun  ■■/  Metallu  Alloy  or 
Compounds.  R,  rlowarth,  Wolverhampton.  Eng.  Pat. 
15,117,  Au 

Fob   the   purpose    of    thoroughly   alloying   iron, 
tungsten,  ,,,  a]e  „,,!,  /ui,.,  without  loss  of  the 

latter  metal,  the  mixture  is  heated  to  and  maintained  at  a 
red  heat  in  a  flanged  crucible,  which  is  capped  with  an  iron 
collar,  so  arranged  that  by  means  of  a  cottar  a  lid  may  be 
firmly  pressed  into  contact  with  the  crucible.  The  cover 
is  luted  on,  an. 1  the  crucible,  which  should  be  nearly  filled,  is 
mad  of  plumbago.  The  time  required  for  heating  must 
be  determined  by  experiment.  When  the  alloy  is  required 
for  further  mixture  the  metal  may  be  allowed  to  solidify  in 
the  pot,  and  may  be  subsequently  broken  up. — YV.  G.  M. 


Improvement-,  in  I; j  ,,/-  ( ;..ii,,i,j  Metals  with  Alumi- 
nium or  its  Diluent  Alloys.  E.  C.  Broadwell,  Philadel- 
phia.     Eng.  Pat.  15,152,  August  8,  1893. 

Thk    metals   to  1 oated  are  first  cleaned,  then  covered 

with  a  flux  containing  some  halogen  compound  of  an 
electro-negative  metal.  Mich  as  tin  chloride,  and  then  dipped 
in  a  bath  of  molten  aluminium  or  alloy. — J.  H.  C. 


Improvements  in  Apparatus  for  the  Manufacturi  of  Cast 

Iron  and  Steel.     C.  Allen   and  C.  Daw,  Sheffield.    Eng. 
Pat.  lo,S75,  August  22,  1893. 

A  storing  and  mixing  vessel  for  liquid  metal  is  described, 
the  cross  section  of  which  is  rather  more  than  a  half- 
circle;  it  is  provided  above  with  a  covered  movable  channel, 
which  can  be  detached  when  not  in  use,  for  the  feeding  of 
the  metal  into  the  mixer  from  ladles  brought  alongside,  and 
at  one  side  is  a  tap-hole  which  may  be  brought  into  use 
by  tilting  the  vessel  and  opening  a  protected  plug.  The 
whole  vessel  is  mounted  on  rollers  and  fitted  with  hydraulic 
machinery  adapted  to  communicating  transverse  oscillating 
motion  to  it,  while  along  the  centre  of  the  bottom  is  a 
longitudinal  ridge  to  aid  in  the  mixture  of  the  fluid  contents. 
At  either  end  are  detachable  flues,  placed  in  the  axis  of 
oscillation,  and  connected  with  regenerators,  which  serve  to 
maintain  the  fluiditv  of  the  contained  metal  when  necessary. 

— W.  G.  M. 


A  Process  for  Precipitating  Precious  Metals  from 
Solutions.  ( 1.  Moldeuhauer,  Frankfort-on-Maine.  Eng. 
Pat.  16,561,  September  2,  189:i. 

Alljiimvm  is  employed  instead  of  zinc,  and  in  the  presence 
of  free  alkali  or  earthy  alkali,  for  precipitating  gold  from  a 
cyanide  solution.  This  results  in  an  important  economy  of 
cyanide  of  potassium  which  is  continually  being  regenerated 
as  shown  by  the  following  equations  :  — 

GAuKl'y.  4-  6KHO  +  2A1  +  3H20  = 

6Au  +  ijKCy  +  6HCy  +  6KHO  -   A1,0  and 


6Au  -  6KCy  +  6HCy  -  6KHO 
6Au  +  I2KCy  -  6KH.0  -  A   '  \ 


—J.  H.  C. 


Improvements  in  the  Method  of  Separating  Metals  from 
Ores  and  from  ot!i,r  Mixtures  of  Insoluble  Substances 
therewith.  E.  1!.  Besemfelder,  Grosse  Mochbern.  Silesia. 
Kug.  Pat.  23,619,  December  8,  1893. 

Thk  dry  ores  are  exposed  to  heat  under  pressure  in  contact 
with  ammonium  chloride  or  a  similar  salt.  Anv  excess  of 
reagent  and  the  volatile  products  are  distilled  or  sublimed 
and  condensed   in    a     suitable    receiver    and    subsequently 
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The  fixed  residue  is  heated  with  a  solvent  such 
as  water  and  the  solution  as  well  as  the  insoluble  portion 
are  subsequently  dealt  with.  The  heat  and  pressure  may 
rarj  within  considerable  limits,  thus,  iu  treating  the 
strontiaD  residues  from  the  de-saccharisatiou  of  molasses 
one  part  of  the  dried  and  pulverised  residue  is  mixed  with 
two  parts  of  ammonium  chloride,  placed  in  a  suitable 
rotating  vessel  and  heated  for  one  hour  to  350"  C.  under  a 
pressure  of  from  3  to  6  atmospheres.  The  volatile,  soluble, 
and  insoluble  parts  obtained  as  above  are  then  separately 
treated  and  purified  by  known  means. — J.  H.  C. 


An  Improved  Apparatus  for  Precipitating  Gold  and  Silrer 
from  Cyanide  Solution.*.  A.  H.  Bell  and  ('.  Carter, 
Ibapah,  Utah.  Eug.  l'at.  1472,  January  23,  1894. 
The  solution  it  made  to  rise  up  against  and  between  move- 
able and  stationery  zinc  surfaces  which  are  kept  bright  by 
friction  against  each  other.  The  particles  of  zinc  so 
removed,  pass  into  the  solution  together  with  the  precipi- 
tated gold  and  silver  which  are  collected  in  a  settling 
chamber  and  taken  out  at  suitable  intervals. — J.  H.  C. 


Improvements  in  Furnace  and  Apparatus  for  Working 
Gold,  Silver,  Copper,  and  other  Ores.  C.  A.  Allison, 
London.  From  J.  J.  Storer,  F.  Martin,  and  G.  O.  Eaton, 
Helena,  T.S.A.  Eng.  Pat.  G2G3,  March  28,  1894. 
[n  this  specification,  a  vertical  shaft  with  an  inner  lining 
has  at  its  summit  a  series  of  fire-places  with  charging  doors 
and  with  fire  bridges  leading  into  a  central  chamber, 
through  which  the  finely  divided  ore  passes  as  it  falls  from 
an  upper  feeding  channel  down  the  main  axis  of  the  shaft. 
The  ore,  stayed  for  a  moment  by  the  resistance  of  the 
gaseous  currents,  has  time  to  become  ignited,  and  in  falling 
through  the  shaft  the  oxidation  may  become  complete. 
If  it  contain  insufficient  sulphur  to  supply  the  necessary 
additional  heat  for  complete  roasting,  the  ore  may  be  mixed 
with  carbonaceous  material.  The  fire-places  are  provided 
with  separate  flues  to  carry  away  smoke  at  the  time  of 
lighting :  these  are  then  closed,  and  an  artificial  draught 
produced  by  a  fan,  draws  down  the  shaft  the  products  of 
combustion,  with  the  ore  which  is  afterwards  added.  At  the 
bottom  the  roasted  ore  may  fall  into  a  trough  of  water 
running  through  zig-zag  condensing  chambers,  along  which 
it  is  conveyed  by  a  revolving  screw  to  the  exit  door.  Or  it 
may  fall  upon  a  dry  hearth,  the  gases  passing  through  a 
water-spray  condensing  chamber  for  the  recovery  of  dust. 
Or  it  may  be  received  upon  the  hearth  of  a  reverberatory 
furnace,  provided  with  a  separate  grate,  so  that  the  roasting 
and  smelting  are  accomplished  in  the  same  furnace,  the  gas 
here  also  being  passed  through  depositing  chambers.  In 
whatever  way  the  ore  is  received,  and  the  dust  is 
primarily  recovered  from  the  'gases,  the  latter  pass  from 
the  depositing  chambers  through  the  exhaust  fan,  iu  which 
they  are  again  thoroughly  admixed  with  spray,  produced 
by  the  action  of  the  fan  upon  water  introduced  for  the 
purpose,  to  an  escape  shaft,  the  lower  part  of  which  is  filled 
with  lattice  or  cob-work  of  wood  for  the  interception  of  the 
last  traces  of  finely  divided  material  which  would  otherwise 
escape. — W.  G.  M. 

Improvements  in  Melting  Furnaces.  F.  X.  Dantzenberg, 
jr.,  Crefeld,  Konigshof,  Germany.  Eng.  Fat.  6983,  April 
7,  1894. 
A  vessel  lined  with  fireclay  is  suspended  from  pivots,  so 
that  it  may  be  tipped  up  on  a  horizontal  axis.  On  one  side 
is  a  blast  chamber  communicating  through  tuyere  holes  with 
the  interior  of  the  vessel,  and  on  the  opposite  side  is  a  tap- 
hole  on  the  bottom,  connecting  by  a  bent  channel  in  the 
fireclay  walls  with  an  outer  tap-hole  half  way  up  the  side  of 
the  containing-vessel.  The  material  to  be  melted  may  be 
placed  (with  fluxes)  in  alternate  layers  in  this  crucible,  and 
when  melted  is  poured  off  from  below,  free  from  admixture 
with  slag  or  dross.  When  the  substance  to  be  fused  should 
nat  come  in  contact  with   fuel,  it  may  be  contained  in  an 


inner  liner  with  apertures  beneath,  through  which  the  liquid 
mass  may  find  its  way  to  the  tap-hole.  The  tapping  is 
effected  by  tilting  the  whole  vessel  in  such  wise  that  the 
tap-hole  is  on  the  under  side. — W.  G.  M. 


Process  for  Treating  Blast  Furnace  Gases  for  the  Extrac- 
tion of  Alkaline  and  Ammonium  Compounds,  Iodides, 
and  Iodine  therefrom.  From  0.  lmray,  London.  ;P.  Gredt, 
Esch-sur-Abzette,  Belgium.  Eng.  l'at.  10,589,  May  31, 
1894. 

Fohnace  gases  are  passed  through  pipes  of  about  3  \ards 
diameter  and  25  yards  length,  set  in  pairs  in  basins  wherein 
either  added  or  condensed  water  furnishes  a  water  seal,  this 
water  being  pumped  up  from  time  to  time  into  a  receiver 
constructed  iu  the  upper  part  of  the  pipes  and  provided  with 
a  perforated  bottom,  from  which  the  liquid  falls  as  a  fine 
rain,  carrying  the  dust  with  it,  and  soluble  matters  in 
solution.  There  is  another  connected  set  of  pipes  placed 
horizontally,  through  which  the  partially  purified  gases 
pass.  The  lye  drawn  off  is  evaporated  in  basins,  "  heated 
by  the  same  purified  gases,"  and  when  concentrated, 
"containing  on  average  0'75  per  cent,  of  iodine,"  is  run 
into  an  alembic  suspended  in  a  stove  in  which  refractory 
bricks  are  set  with  open  spaces  forming  channels,  to  which 
gas  and  air  are  admitted  through  a  number  of  openings, 
"  in  order  by  their  combustion  to  heat  the  bricks  and 
alembic  to  a  white  heat."  The  vapours  and  gases  formed, 
containing  ammonium  compounds  and  cyanides,  are  passed 
into  sulphuric  acid,  and  the  gases  which  escape  from  the 
receiver  are  taken  to  a  Glover  tower,  where  hydrochloric 
acid  and  cyanides  are  recovered.  The  mass  remaining  iu 
the  alembic  is  dissolved  in  water,  and  the  solution  is 
fractionally  crystallised  to  separate  calcium  chloride, 
potassium  chloride,  and  potassium  iodide,  from  which  latter 
iodine  is  obtained  by  known  processes. — E.  S. 


Improvements  in  the  Manufacture  of  Steel.  W.  P.  Thomp- 
son, Liverpool.  From  E.  Bertrand  and  O.  Thiel,  Kladno, 
Bohemia.     Eug.  Pat.  10,923,  June  5,  1894. 

Two  or  more  open-hearth  furnaces  are  placed  in  cascade 
position  on  different  levels.  They  may  contain  acid  or 
basic  linings,  according  to  circumstances.  In  the  upper- 
most furnace  the  silicon  and  some  of  the  carbon  are  removed  ; 
the  contents  are  next  tapped  into  the  middle  furnace  ^being 
thus  separated  from  the  acid  slag  first  produced)  and  here 
the  metal  is  dephosphorised.  It  is  lastly  run,  freed  from 
the  phosphoretic  slag,  into  the  lowest  hearth  to  receive  the 
recarbonisiug  charge  prior  to  tapping  finally.  Two  furnaces 
ou  the  same  level  may  be  used  to  treat  different  materials 
simultaneously,  and  the  contents  of  the  two  mixed  on  the 
hearth  of  a  third  and  lower  one,  for  the  addition  of  spiegel 
and  ferro-manganese. — W.  G.  M. 


XI -ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Electrical  Healing  In/  Induced  Currents.     Zeits.  f.  Elektro- 
tech.  li.  Electrochem.  1894,  93. 

A  vessel  of  suitable  heat-resisting,  and  preferably  non- 
conducting, material  is  constructed  with  a  deep  indentation 
in  the  bottom.  Into  this  indentation  is  inserted  the  single 
primary  coil  of  a  coreless  transformer  T.  Within  the 
vessel  is  a  ring  of  lead,   or,   as  in  the  figure,   of  carbon 
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nents,  which  becomes  heated  bj   the  induced  ourti 
flowing  In  them  when  a  suitable  current  it  |.n>-iil  thi 


the  primary  coil.  [f  the  vessel  !>■•  made  ol  metal  it  "ill 
itself  ael  as  ;i  seoondan  conductor,  and  no  additional  ring 
of  lead  or  carbon  will  be  needed-  -W.  G.  M. 


Th(    -li'ii  of  Electro-Chemical  Investigations.    F.  Oettcl. 

Zeits.  f.  Elektrotech.  u.  Blektrochem.  1H94,  35—57, 
Hi  ■  mi  in,,  tin  Fact  thai  the  simple  application  of  Faraday's 
law  can  seldom  be  made,  except  "Inn  the  period  of  elec- 
trolysis i-  wry  short,  owing  to  secondary  reactions,  such  as 
the  formation  of  per-sulpburic  acid  in  decomposing  copper 
sulphate,  or  of  that  of  acid  and  ozone  in  the  water  voltameter, 
or  as  tbe  decomposition  of  nitric  acid  in  the  electrolysis  of 
copper  nitrate,  the  author  urges  that  a  new  era  will  com- 
mence for  electro-chemistry  when  electro-chemical  reactions 
are  studied  with  the  aid  of  the  ampere-meter  and  the 
balance,  as  a  new  epoch  began  for  chemistry  with  the 
quantitative  examination  of  chemical  phenomena.  Since 
physical  conditions,  such  as  concentration  and  temperature 
of  solution,  current  density,  and  rest  or  motion  of  i  b 
trolue,  have  so  great  an  influence  on  the  reactions  of  the 
bath  that  they  may  sometimes  be  made  oxidising,  reducing, 
or  neutral  by  a  \ariation  of  these  conditions,  it  is  necessary 
to  record  complete  details  in  describing  a  research  if  the 
lull  value  of  the  work  is  to  be  assured.  In  studying  electro- 
chemical reactions,  tin-  current  should  he  measured,  and 
from  this  the  theoretical  result  of  the  operation  should  be 
calculated  according  to  Faraday's  law  j  if  then  by  weighing 
or  titration  this  result  is  reached?  it  may  he  concluded  that 
no  secondary  reactions  have  occurred.  Hut  if  there  be  a  ! 
difference  beyond  the  range  of  experimental  error,  and  this 
difference  is  found  to  recur  on  repeating  the  experiment,  a 
further  examination  must  he  made  into  the  uature,  condi- 
tions, and  extent  of  the  by-reaction.  Such  secondary 
reaction  may  result  from  electrolysis  of  new  products 
formed,  or  by  their  chemical  interaction.  For  technical  i 
purposes,  tin  conditions  yielding  the  highest  return  for  | 
current  expenditure  must  he  determined.  For  small 
installations  a  copper  voltameter  may  he  used,  made  by 
immersing  weighed  copper  plates  or  concentric  cylinders  in 
a  beaker  containing  a  solution  of  1">  guns.  I  H>(  I,  +  5  grins,  of  ! 
concentrated  1  I.St  I,  and  .">  gnus,  of  alcohol  in  loo  ce.of  water, 
the  liquid  being  agitated  by  a  gentle  stream  of  hydrogen. 
Tbe  current  to  be  recorded  by  this  voltameter  may  range 
fromO'06  to  2-0  amperes  per  sq.  dm.,  the  result  being  1-181 
grins,  of  copper  deposited  per  ampere  hour.  F'or  larger 
operations  an  ammeter  should  be  employed.—  W.  G.  M. 


-i/.  a  l.ir  target  sum  would  have  lo  he  written  oil  lor 
repain  sod  depreciation,  and  the  coal  would  amount  to 
20  to  :io  times  the  ram  named.  But  even  such  instal- 
lations m  would  be  demanded  by  ebenrical  works  could  be 
run  more  oheaply  bywatai  than  by  -i  no.  \  i  oase  In 
point,  potassium  chlorate  tiai  recently  grown  into  an  im- 
portant product,  owing  lo  its  u-,-  in  the  I  ■  of 
safety  tueifer  matches,  I  b  -  tall  was  iir-t  made  exclusi  i 
in  England,  thee  German  manufacturers  entered  the  field, 
andnowal  l  kilos,  out  of  the  1  2  million  kilos, 
required  annually  arc  made  by  the  Sociiti  lTElcctrochi 
(of  Paris')  at  their  work-  in  Vallorb 
absorption  of  2,000  h.p.  ofwatei  power  produces  the  I 
by  the  electrolysis  of  potassium  chloride,  at  ..  selling  i 
of  1 16—120  mark*  pi  An  estimate  of  the  cost  of 
production  show-  thai  thi-  must  yield  a  handsome  profit, 
an  1  thai  therefore  tin-  price  might  be  lowered  to  a  degree 
which  would  exclude  i (petition  t'i German  manufac- 
turers. Meanwhile  a  larger  installation  with  water-power 
equal  to  6,500  lip.  ha-  been  made  at  Mansboe  in  Daleearlia 
(Sweden);  and  here  the  promoters  (Superphosphai  Aktien 
geseUschaft)  estimate  the  cost  per  h.p.  at  one-tenth  of  that 
required  in  England.  The  transference  of  thi-  one  small 
industry  is  of  itself  unimportant;  hut  it  behoves  chemical 
manufacturers,  in  countries  where  water-power  is  not  avail- 
able, to  watch  the  progress  of  electro-chemical  methods,  and 
to  be  prepared  to  meet  the  competition  of  countries  in 
which  inaccessibility  and  other  disadvantages  i-  far  more 
than  counterbalanced  by  the  natural  advantage-  of  a  high 
available  water- pressure. — W.  ti,  M. 


.1  Problem  in  Electro-Chemical  Economy.     A.  W. 
Zeits.  f.  Electrotech.  u.  Electrochem.  1894,  9J — 90. 

Tin:  perfecting  of  electro-chemical  processes  is  likely  to  result 

in  the  transference  of  many  manufactures  to  mountainous 
countries  where  water-power  is  available.  The  actual  cost  of 
1  h.p.  as  produced  by  water  and  by  steam-power  is  with 
difficulty  determined  with  accuracy,  owing  to  the  uncertainty 
of  many  factors  ;  but  for  large  installations  it  is  certainly 
greatly  in  favour  of  the  water-power.  Houston  and  Kennedy, 
allowing  only  2|  per  cent,  for  depreciation,  arrive  at  a  cost 
of  12  m.  per  h.p.  per  annum  for  uninterrupted  work  at  the 
Niagara  i20,000-h.p.  installation.     For  steam  plant  of  this 


Electrolytic  Copper  Deposition  in  the  Stolbi  rg  Lead 
Works.  E.  Cohen.  Zeits.  F.  Elektrotech.  u.  'Elektro- 
chem. 1894,  .'.n—55. 

The  ore  to  be  treated  contained  7  —8  per  cent.  Cu,  10  per 
cent.  1'b,  and  0*05  per  cent.  Ag  ;  besides  thi-,  a  matte  was 
produced  containing  15 — 20  per  cent.  Cu.,  5  per  cent.  I'b., 
and  0-0-4  per  cent.  Ag.  The  Marchcsc  process  was  tir-t 
tried,  in  which  the  matte,  cast  into  thin  slabs  and  slowly 
cooled,  served  as  anode  in  a  bath  of  cooper  and  ferrous 
sulphates,  the  ferric  sulphate  formed  being  afterwards 
reduced  by  causing  it  to  attack  fresh  regains  ^tliis  Journal, 
1885,  600).  Two  Siemens-Halske  dynamos,  of  the  type 
CF  17,  gave  a  current  of  430  amperes  and  :i.3  volts  at  700— 
800  revolutions ;  the  current-values  per  bath  being  30 
amperes  per  square  metre,  and  1  volt.  In  calculating  the 
profit  to  be  expected  from  the  installation,  the  adverse  effect 
of  the  large  stock  of  copper  locked  up  in  the  bath-  was 
considered  to  be  far  more  than  neutralised  by  the  increased 
value  of  the  pure  copper  deposited  (vide  Trans.  Inst.  C.E., 
82,  416).  At  first  the  process  worked  satisfactorily,  but  in 
a  few  days  the  pressure  requirements  of  the  bath  slowly- 
increased  (in  one  case,  up  to  5  rolls),  owing  to  the  separa- 
tion of  sulphur  on  the  anode  preventing  contact  of  the 
liquid  with  the  next  layer ;  next,  the  honeycombed  anodes 
crumbled  and,  falling  to  the  bottom  of  the  baths,  produced 
short  circuits.  Polarisation  was  at  tirst  combated,  but 
without  success,  by  intermittent  working ;  then,  as  it  was 
ascribed  to  the  formation  of  Pbl .).,,  the  copper  percentage  in 
the  anode  was  increased  and  that  of  the  lead  reduced  ;  but 
neither  this,  nor  an  alteration  of  the  iron  percentage,  was 
effectual.  The  deposited  copper  also  contained  traces  of 
Sb,  Bi,  I'b,  Fe,  Zn,  and  S.  Leaden  anodes  were  next  sub- 
stituted for  matte,  using  the  same  electrolyte,  which  lasted 
longer,  owing  to  the  non-extraction  of  iron  from  the  anodes, 
but  polarisation  was  produced  by  the  peroxidation  of  the 
lead,  so  that  the  initial  voltage  of  1  •  7  had  to  be  raised  to 
2*15,  while  only  6o  per  cent,  of  the  theoretical  yield  of 
copper  was  obtained.  To  prevent  this  peroxidation,  sulphur 
dioxide,  formed  by  burning  sulphur,  was  blown  with  air  into 
the  bath.  The  resistance  was  unaffected,  but  the  yield  of 
copper  was  increased,  and  the  metal  was  of  high  quality 
(99*984  per  cent.  Cu).  t  me  objection  to  this  process  was 
the  excessive  quantity  of  sulphuric  acid  formed,  which  dis- 
solved too  large  a  proportion  of  the  anode,  and  caused 
crystallisation  to  L  in  the  vats.     The  products  of 

roasting  copper   sulphide  ores  was   too  dilute,  but   before 
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erecting  muffle-furnaces  to  obtain  a  more  concentrated  | 
sulphur  dioxide  gas,  the  Siemens-Halske  process  was  brought  | 
out,  and  received  a  trial. 

The  installation  of  this  process  (see  this  Journal,  1892, 
53  1 1  was  entrusted  to  Dr.  Hopfner  in  1888.  Carbon  anodes 
were  used,  and  the  anodes  were  in  separate  compartments 
with  parchment-paper  walls,  so  that  the  anode  and  cathode 
liquids  were  kept  distinct.  Thus,  while  copper  was  deposited 
Dii  the  cathode,  the  ferrous  salts  in  the  solution  were  per- 
oxidised  at  the  anode  by  the  S04  liberated  j  so,  when  the 
copper  had  been  deposited  from  the  cathode  liquor,  this 
was  transferred  to  the  anode  cells,  where  the  iron  was  per- 
oxidised.  It  was  next  passed  over  copper  matte,  where  it 
acted  as  follows  :  — 

j  H;S04  +  Cu.,S  +  2  Fe,  (S04)3  = 
2  CuSU4  +  4  FeS04  +  x  ILS04 

and  was  then  available  for  the  cathode  compartments.  The 
regeneration  was  effected  either  by  mixing  the  ore  and 
liquid  in  rotating  vessels,  and  allowing  the  fine  deposit  to 
settle  before  use,  or  by  running  the  liquid  over  the  ore  in 
vats  with  several  superposed  false  bottoms.  The  baths  first 
employed  were  lead-lined  wooden  vessels,  2-2m.  x  1  m. 
x  1  m.,  and  had  each  15  anodes  consisting  of  rows  of 
carbon  rods  1  cm.  thick  and  45  cm.  long,  and  16  cathodes 
(80  cm.  x   80  cm.  x   1  mm.). 

At  Hiipfner's  recommendation,  the  anodes  were  joined  up, 
bv  passing  the  ends,  to  the  distance  of  3  or  4  cm.,  through 
holes  in  a  perforated  copper  strip,  and  then  coating  the 
projecting  ends  and  the  strip  with  copper  electrolytically. 
The  vats  were  placed  terrace-wise,  and  the  cathode  liquid 
circulated  from  end  to  end,  the  anode  liquids  being  trans- 
ferred through  the  series  with  the  aid  of  glass  siphons 
regulated  by  screw  clips.  Air  was  blown  into  the  anode 
ceils,  to  equalise  the  oxidising  action  of  the  current.  The 
siphons  were  not  found  to  act  well,  any  failure  on  their 
part  causing  an  overflow  from  the  anode  to  the  cathode  cell. 
The  parchment  became  swollen  and  very  tender  after  a  few 
days'  use,  and  the  carbons  simultaneously  became  very 
fragile,  so  that  at  the  slightest  provocation  they  crumbled, 
and  the  accumulated  fragments  at  the  bottom  of  the  cell 
broke  the  parchment  membranes.  Thus  resistance  increased, 
and  in  nine  days  the  voltage  required  rose  from  0  •  98  to  1  ■  75. 
At  this  time  Siemens  and  Halske  had  introduced  a  new 
bath  (see  Hcepfner's  patent,  this  Journal,  1891,  839),  in 
which  16  cells,  separated  by  parchment  paper  supported  by 
a  wooden  frame,  contained  alternately  anodes  and  cathodes. 
Siih- channels  permitted  communication  between  like  cells, 
so  that  the  two  circulations  could  be  kept  up.  Air  was 
blown  into  the  anode  compartments,  and  the  anodes  were 
carbon  rods,  as  before.  The  result  of  a  three-months'  trial 
showed  no  improvement  in  working  ;  but  when  a  membrane 
was  broken,  the  whole  apparatus  had  to  be  taken  to  pieces, 
in  order  to  replace  it;  while  the  rupture  of  membranes  and 
crumbling  of  carbons  frequently  required  this  to  be  done. 
Possibly  the  breaking  of  the  carbon  may  be  due  to  the  use 
of  a  voltage  of  1  ■  8  where  only  1  volt  was  recommended, 
owing  to  the  evolution  of  gas  within  the  pores  of  the  carbon. 
The  Stolberg  Company  have  now  finished  experimenting  in 
this  direction. — W.  G.  M. 


On  the  Efficiency  of  Healing  by  Electricity  Hi  compared 
with  Healing  bu  Combustion.  A.  Wilke.  Zeits.  fur 
Elektrotech.  u.  Elektrochem.  1894,  2. 

See  under  II.,  page  790. 


PATENTS. 

Improvements  in  Secondary  Electric  Batteries.  The 
Lithanode  and  General  Electric  Company,  Limited,  and 
J.  T.  Niblet,  both  of  London.  Eng.  Pat.  13,217,  July  6, 
1893. 

Tin  invention  relates  especially  to  "  solid  secondary  electric 
batteries,"  such  as  that  described  in  Eng.  Pat.  14,411  of 
1890  (this  Journal,  1891,  839).  In  this  case,  lithanode 
materials  are  placed  in  the  spaces  for  active  material,  and 
the  formation  of  lithanode  proceeded  with.  Crystals  of 
magnesium  sulphate  may  be  added,  and  afterwards 
dissolved  out,  so  as  to  leave  pores  or  interstices. 

Or  the  cell  may  be  constructed  with  alternating  electrodes 
of  spongy  lead  and  lithanode  with  diaphragms  or  separators 
between  of  porous  clay  or  asbestos,  or  of  inert  perforated 
material.— E.  T. 


Improvements  in  or  connected  with  Apparatus  for  the 
Manufacture  of  Chlorate  of  Potash  by  Electrolysis. 
F.  Hurter,  Liverpool.     Eng.  Pat.  15,396,  August  12,  1893. 

See  under  VII.,  page  810. 


Improvements  in  Apparatus  for  the  Eleclrolytical  Decom- 
position of  Brine  and  other  Liquids.  F.  G.  Baily  and 
M.  Guthrie,  Liverpool.  Eng.  Pat.  15,610,  August  17, 
1893. 

The  apparatus  is  designed  to  prevent  the  mingling  of  the 
substances  formed  at  the  two  electrodes  by  the  supply  of 
fresh  electrolyte  and  the  removal  of  the  decomposed  or 
modified  liquid.  The  electrolyte  is  fed  into  the  cell 
continuously  at  points  lying  between  the  electrodes,  and 
overflows  are  arranged  near  to  or  behind  them.  To  assist 
in  preventing  the  admixture  of  the  products  formed  at  the 
electrodes,  the  electrolyte  around  each  is  confined  by  a 
porous  or  perforated  screen,  through  which  the  electrolyte 
flows  from  the  centre  towards  the  electrodes,  the  rate  of 
flow  being  such  as  to  prevent  diffusion. — J.  H.  C. 


Improvements  in  the  methods  of  effecting  the  Electrolysis  of 
Saline  Solutions.  L.  A.  P.  and  H.  E.  A.  Lienard,  Paris. 
Eng.  Pat.  6046,  September  22,  1893.  (Under  Inter- 
national Convention.) 

The  electrodes  are  placed  horizontally,  the  anode  upper- 
most, a  porous  partition  being  placed  between  them.  This 
partition  is  of  peculiar  construction,  and  specially  devised 
so  as  to  afford  the  greatest  possible  obstacle  to  re-combina- 
tion and  solidification,  and,  at  the  same  time,  the  greatest 
possible  electric  conductivity. — J.  H.  C. 


Improvements  in  Primary  Galvanic  Batteries,  and  in  the 
Liquids  used  therein.  W.  H.  Longsdorf,  London.— 
From  G.  Hewitt,  Mew  York,  U.S.A.  Eng.  Pat.  3674, 
February  20,  1894. 

A  double  fluid-cell,  in  which  the  central  electrode  consists 
of  several  carbon  plates  clamped  together  at  the  top  by  an 
aluminium  bolt  and  nut,  and  furnished  with  a  binding 
screw.  The  bolt  passes  also  through  separating  pieces  of 
aluminium  sheet,  which  cause  the  immersed  part  of  each 
carbon  plate  to  be  separated  from  its  neighbours  by  about 
-J^  in.  The  depolarising  solution  is  made  as  follows  : — 
Seven  parts  of  sulphuric  acid  are  added  to  eight  of  a 
saturated  solution  of  crude  sodium  nitrate.  The  crystals  of 
sodium  sulphate  formed  are  removed,  and  to  the  liquid 
remaining  one-seventh  part  of  water  is  added.  In  the 
outer  or  zinc  cell  the  sodium  sulphate  separated  as  already 
described  may  be  used,  or  in  its  place  common  salt.  In 
either  case  a  small  quantity  of  bisulphate  of  mercury  is 
added,  and,  if  found  better,  a  little  sulphuric  acid. — E.  T. 
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Improvements  in  or  in  Connection  with  Apparatus  for  the 
Electro  Depot  on  oj  Metals  M  Alexander,  Berlin. 
iii;v  Pal  -'.H7,  May  4th,  1894. 

Iki   poles  of  the  batter}   i  •  »o  ae  to  allow   the 

articles  to  be  treated,  to  resl  direotij  upon  the  cathode,  or 
on  a  wire  netting  supported  direotij  bi  it,  instead  o(  being 
suspended  from  it  bj  separate  wires  as  is  usually  done.  The 
points  of  contact  arc  changed  by  shifting  or  turning  as  may 
be  required.  The  arrangement  can  be  readilj  carried  out 
in  the  form  ol  stages  at  different  levels  In  deep  baths. 

—J.  II.  C. 

Method  of  Bleaching  Paper  Pulp  or  other  Flocky  Sub- 
stances,   J.  W.  Abom,  Stockholm.    Eng.  Pat.  8964,  May  5, 

1894. 

See  under  XIX.,  page  B84. 


Improvements  in  Electrolytic  Apparatus.    T.  Craney,  Bay, 
I  .s.A.    Kng.  I'm.  y;t'.i,  Mu>  is.  ism. 

A  LOlta  tank  constructed  preferably  of  boiler-plate,  is  divi- 
ded by  a  longitudia]  partition  iuto  two  compartments 
communicating  al  the  ends.  A  screw  is  provided  to  insure 
continual  circulation  of  the  liquor.  In  each  compartment  is 
u  row  of  cylindrical  vessels  perforated  through  all  but  the 
upper  portion,  the  perforated  part  being  over-wound  with 
asbestos  sheet  to  form  a  porous  diaphragm  \  and  that  again 
with  a  "  wire  screen  "  to  act  as  cathode.  Inside  this  vessel 
is  a  second  one  of  much  smaller  diameter,  also  perforated, 
and  containing  carbon  to  act  as  anode.  The  outer  cell  is 
closed  in  round  the  anode,  and  provided  with  an  inlet  pipe 
reaching  nearly  to  the  bottom,  and  an  outlet  pipe  projecting 
from  the  imperforated  portion,  and  passing  through  a 
Staffing  box  in  the  wall  of  the  tank  to  communicate  with  a 
drain  pipe  outside.  This  cutlet-pipe  serves  both  to  carry 
away  any  overflow,  and  to  lead  away  the  gases  formed. 
The  whole  is  carried  on  an  iron  cage,  and  is  easily  removable. 
The  action  is  continuous,  any  cell  becoming  faulty  can  be 
removed  without  disturbing  the  rest,  and  be  replaced  by  a 
good  one.  The  apparatus  is  designed  more  especially  for 
the  electrolysis  of  common  salt. — E.  T. 


Improvements  in  Electrolytic  Apparatus.     F.  Craney,  Bay, 
I.S.A.      Kng.  Pat.  9949.  May  82,  1894. 

Tins  apparatus  also  is  for  the  electrolysis,  more  especially  of 
common  salt.  The  outer  vessel  is  a  long  shallow  tank  con- 
structed preferably  of  boiler-plate.  Iuto  this  dips  a  dish  or 
tray  of  iron  wire,  the  middle  portion  being  most  deeply 
immersed,  and  the  sides  sloping  gradually  upwards  till  they 
are  above  the  surface  of  the  liquid.  This  is  supported  from 
the  sides  of  the  tank  by  numerous  suitably  shaped  iron  bars 
and  is  covered  by  a  layer  of  sand,  cotton,  fibrous  asbestos 
or  other  material,  which,  while  very  suitable  for  use  as  a 
porous  diaphragm,  requires  mechanical  support.  An  earth- 
enware cover  fitting  over  the  dish,  converts  the  latter  into  a 
closed  second  compartment.  A  layer  of  carbon  granules 
over  the  porous  material  forms  the  anode,  and  makes  elec- 
trical connection  with  the  dynamo  by  numerous  earthenware 
tubes,  forming  part  of  the  cover,  which  contain  gas  carbon 
electrodes.  Gases  are  drawn  from  the  anode  compartment 
by  means  of  a  fan.  and  arrangements  are  made  for  keeping 
up  a  continuous  circulation  of  the  liquid.  The  iron  wire 
tray  forms  the  cathode. — E.  T. 


Improvements  in   Plate.- for  Secondary  Electric  Batteries. 
ges   Bene  Blot,  i'aris,  France.     Eng.   l'at.   10,169, 
MaySS,  1894. 

An  improved  construction  of  accumulator  batteries  of  the 
PlantS  type,  wherein  two  narrow  ribbons  of  lead,  trans- 
formed in  advance,  are  wound  together  lengthwise  on  a 
stout  strip  of  antimonial  lead,  of  the  same  width  as  core. 
Both  ribbons  are  of  embossed  or  grooved  lead,  and  one  in 
addition  is  furnished  with  corrugations  to  allow  free  pene- 
tration of  the  electrolyte.     A  number  of  these  flat  bobbins 


are  mounted  in  a  lead  frame  to  form   i  plate,  the  bobbins 
being  slightly  apart  I  og,  and  thi 

bment  bi  tag  audi   bj  lag    oi  tl re,  •  •  bid 

Mil  to  the  frame, 

In   another  construction  ■  numbet   of  strips  of  "  trans- 
formi  1 "  li  I  together  and  a  suppoi  made 

li\  casting  lea  l  round  them.     I  be  itrips  may  in  this  ca 
alternately  grooved  "  transformed  "  lead,  ami  smooth  hard 
antimonial  lead,  which  latter  will  irrenl   into  the 

active  material  when  all  the  lead   of  the   tir  ■ 
practically  eaten  through. —  E.  T. 


Improvements    in     I   ■   ■  ical    Accumulators    ••* 

Batteries     3.   IT.  Johnson,  l loo.     l-'rom   La  Si 

■■  I.'Aecumiilateur  Fulmen,"    Paris,   Prance.     Eng.   Pat. 
10,858,  June  1,  IK94. 

To  prevent  the  cases   n  Bheaths  of  perforated  celluloid,  or 

Such  mali  rial,  as  that  In  which  accumulator  plates  are  -'ime- 
times  enclosed,  from  swelling  and  bulging  out   at  the  i 
these  latter  are  at  places  connected  by  ~t r I j . ~   or  block-  oi 
celluloid,  passing   through  the  electrode  and  cementi 
them.     In  some  cases  small  split  keys  are  pnt   thi 
and  electrode,  and  their  projecting  end-  expanded  "r    sep- 
arated, so  as  to  hold  the  si  case  in,  and  prevent 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTUKE. 

Pea-Nuts   and    Pea-Nut    Oil.     U.S.    Consular    Reports, 
July  1S94,  Vol.  45  [166]  378-  389 

A  report  on  pea-nuts  and  pea-nut  oil,  as  regards 
occurrence,  modes  of  extraction,  exports,  prises  and 
methods  of  production,  and  utilisation  of  residues  and 
refuse,  in  the  following  countries  : — Algiers,  Bordeaux, 
Marseilles,  India,  Mozambique,  and  Senegal.  (This 
Journal,  1894,  530— 531.) — W.  S. 


Pea-Nut   Oil.    U.S.  Consular  Beports,  through   "Chemist 

and  Druggist,"  August  IB,  1894. 

The  report  of  the  American  Consul  at  Marseilles  contains 
some  further  facts  concerning  the  manufacture  of  pea-nut  oil, 
an  oil  which  is  largely  coming  into  use  for  various  economic 
purposes  (see  also  t lii-  Journal,  1894,530).  Extraction  of  oil 
from  pea-nuts  is  rapidly  increasing,  no  fewer  than  1 7  factories 
being  at  present  engaged  in  the  industry,  and  the  quantity 
of  nuts  imported  at  Marseilles  for  this  purpose  during  1S93 
exceeding  by  314,000  metric  quintals  (69,224,400  lb.) 
the  importation  for  1892.  The  general  method  of  pro- 
ducing the  oil  is  as  follows  : — On  arriving  at  the  factory 
the  pea-nuts  are  first  placed  in  a  machine  of  the  nature  of  a 
"  winnower,"  in  which  all  outside  dirt  and  other  foreign 
substances  are  removed.  Having  been  thus  superficially 
cleansed,  the  nuts  are  conveyed  by  an  Archimedean  screw 
to  the  shelling-maehine,  where  they  are  deprived  of  the 
shells.  Thence  the  nuts  fall  into  the  first  triturating- 
uiachine,  consisting  of  a  pair  of  east-iron  rollers,  where 
they  are  coarsely  ground,  and  at  the  same  time  any  foreign 
bod'ies,  stones.  &c.,  are  by  an  ingenious  arrangement 
rejected.  From  this  machiue  the  meal  passes  to  another, 
where  it  is  atrain  ground  finer,  and  thence  into  a  long 
hexagonal  case  forming'  a  sieve,  through  which  the  fine 
meal  passes,  while  the  coarse  is  sent  back  to  the  rollers 
a»ain.  The  meal  is  then  pressed  in  "scourtins"  made  of 
horsehair,  a  pressure  of  2,850  lb.  to  the  square  inch 
being  exerted  and  left  on  for  an  hour,  which  is  sufficient 
to  extract  all  that  can  be  obtained  in  the  first  yield. 
The  meal  is  then  removed  from  the  "  scourtins."  ground 
lond  time,  heated  to  a  temperature  of  about  70    I 
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:  .),  anda  second  pressing  is  effected.  If  oil  of  a 
ut>  quality  is  required  the  nuts  are  crushed  only 
once,  partially-ground  cuts  yielding  a  smaller  but  finer 
product.  The  yield  varies  according  to  the  quality  of  the 
nuts.  Mozambique  nuts  produce  about  50  per  cent,  in 
the  first  pressing,  and  the  value  is  from  70  f.  to  95  f.  per 
100  kilos.:  the  second  pressing  yields  about  12  percent., 
the  value  of  which  is  from  45  f.  to  50  f.  per  100  kilos. 

The  oil  is  largely  devoted  to  the  manufacture  of  white 
soap,  for  which  it  is  highly  prized.  It  is  also  used  as  salad 
oil  and  in  the  composition  of  margarin.  Large  quantities 
are  also  sold  as  olive  oil,  principally  in  the  United  State- 
A  smaller  amount  is  used  for  illuminating  purposes. 
The  cake  left  after  pressing  is  particularly  rich  in 
nitrogen  and  forms  an  excellent  cattle  food,  and  commands 
a  price  of  13  f.  per  100  kilos,  if  made  from  shelled  nuts. 


The  Constitution  of  Turkey-Red  Oils.     P.  Juillard. 
Bull.  Soe.  Chim.  11,  1894,  280—286. 

The  different   products  formed   by  the  action  of  sulphuric 
acid  on  rieinoleic  acid  are  as  follows  : — 

1.  Rieinoleic  sulphuric  acid,  OH.SO.,.O.C,7H.,.:CO.:H,  is 
a  dibasic  acid,  stable  only  in  dilute  solution,  concentrated 
solutions  readily  decomposing  into  sulphuric  and  rieinoleic 
acids.  It  has  the  characteristic  property  of  forming  aeid 
salts  when  treated  with  solutions  of  almost  any  salt,  e.g.,  on 
agitating  its  solution  with  potassium  chloride,  acid  potassium 
"  ricino-sulphate "  and  HCT  result.  The  corresponding 
sodium  salt  was  formerly  erroneously  described  as  diri- 
cinolein-sulphuric  anhydride. 

2.  Dihydroxystearo  sulphuric  acid — ■ 

OH.SO„.0 


OH 


\ 
/ 


CirH-aCO-H 


almost    always    accompanies    (1)    and    possesses    similar 
properties 

3.  Dibasic  diricinoleic  acid — 


.  C,-H.,f '( I  II 
0< 

\C,TrI:iX 


A  thick  liquid  soluble  in  alcohol.  Its  methyl  and  ethyl 
salts,  however,  are  almost  insoluble  in  alcohol,  and  on 
this  property  is  based  a  method  of  separation  of  this  from 
other  acids,  particularly  from  isoricinoleic  acid.  It  is  very 
stable,  and  is  not  saponified  by  boiling  alkalis. 

4.  Monobasic  diricinoleic  acid — 

OH .  CiyHsjCOjC^H^COoH 
This   is   the   first  member   of   the   series  of   polyricinoleie 
acids  having  the  general  formula — 

OH(C17H3;CO,,)  .nCi;H3.2C02H 
When  castor  oil  is  treated  with  sulphuric  aeid,  in  the 
proportions  of  one  part  acid  (98  per  cent.)  to  eight  parts 
of  castor  oil,  the  product  consists  almost  entirely  of  these 
polyricinoleie  acids,  while  with  a  larger  proportion  of 
sulphuric  acid,  isoricinoleic  and  dibasic  diricinoleic  acids 
chiefly  result. 

5.  Dh.rystearic  acid,  C^II^O.,,  is  found  in  small  quantity 
in  crude  isoricinoleic  acid,  it  melts  at  66° — 68°  C,  and  is 
very  soluble  in  alcohol  and  ether. 

f..  A  solid  acid  which  melts  at  70°  C,  and  is  soluble  in 
alcohol  and  ether,  answers  to  the  formula  CfliH7,07,  and 
appears  to  be  a  molecular  compound  of  dihydroxystearic 
and  rieinoleic  acid. 

7.  Isoricinoleic  acid,  CHH.40,. — An  oily  liquid  soluble 
in  alcohol  and  ether.  It  is  distinguished  from  rieinoleic 
acid  by  its  solubility  in  petroleum  ether ;  and  appears  to  be 
a  ketonic  aeid  with  formula — 

CH3(CH.: >.-, .  CH: .  CO .  CH;(CH:-)„C(  ).H 
or,  perhaps — 

CH3(CH.,)5CO.CH.,.CTI,.(CH;),COiII. 


Experiments  made  with  the  Turkey-red  oils  resulting 
from  the  action  of  sulphuric  acid  on  oleic  acid  and  olein, 
have  shown  that,  starting  from  oleic  aeid,  the  first  product 
is  hydroxystearosulphurie  acid  OH .  SO?.  OC17H;)  ,C'(  ).,H,  from 
which  is  formed  hydroxy-stearic  acid  t  )H.(  ,7HHCO.,H.  In 
an  analogous  manner  to  rieinoleic  acid,  this  acid  condenses 
to  form  polyhvdroxystearic  acids. 

Olein  treated  in  the  cold  with  sulphuric  acid  yields  two 
acids,  one  mono-,  the  other  dibasic,  which  appear  to  be 
addition  products  of  sulphuric  acid  and  olein.  They  arc 
soluble  in  water,  and  readilv  form  sodium  and  potassium 
salts.— K.  B.  U. 


The    Analytical   Constants  of  Seal    Oil.     A.  C.  Chapman 
and  J.  E.  Rolfe.     Chem.  News,  18::4,  70,  1-2 

See  under  XXIII.,  page  843. 


Margarin  Compared  with  Natural  Butter  as  regards 
Digestibility  and  Nutritive  i'ulue.  A.  Jolles.  Monatsh. 
Chem.  15,  147—163. 

See  under  XVIII.  A.,  page  827. 


New  Method/or  Estimating  Pyhnometrically  the  Densities 
of  Soft  Fats.  Zdzislaw  Zawalkiewicz.  Monatsh.  Chem. 
15,  132—138. 

See  under  XXIII.,  page  839. 


PATENTS. 


Improvements  in  the  Treatment  of  Cotton-Seed  for  the 
Removal  of  Fibrous  Matters  therefrom  and  in  Apparatus 
therefor.  \V.  P.  Thompson,  Liverpool.  From  W.  II. 
Stead,  Geneva.     Eng.  Pat.  11,361,  June  9,  189:i. 

This  is  described  as  an  improvement  on  previous  patents, 
13,831,  1884  (this  Journal,  1885,  585),  and  10,992,  1887 
(this  Journal,  1888,433).  The  improvement  in  the  process 
is  stated  to  consist  in  the  treatment  of  the  cotton-seed,  for 
the  removal  of  fibrous  materials,  with  hydrochloric  acid  in 
a  heated  kettle,  with  constant  stirring,  adding  oil  or  grease 
when  desired,  and  separating  the  dust  by  friction  and  sieving 
with  or  without  aspiration.  The  improvement  in  the  appa- 
ratus consists  in  a  stationary  jacketed  pan  with  revolving 
stirrer  in  combination  with  a  sieving  device.  Also  in  a 
series  of  pans  one  below  the  other,  having  several  stirrers 
and  means  for  introducing  acid  at  or  near  the  top,  and 
alkali  or  oil  in  the  lower  parts  of  the  single  pan  or  the  lower 
portion  of  the  series  of  pans,  whereby  the  lint  can  first  be 
destroyed  by  the  acid  and  then  the  acid  neutralised  prior  to 
its  arrival  at  the  sieving  arrangement. — E.  G.  P.  T. 


Improved  Inspissated  Oil  for  Electrical  Insulating  Pur- 
poses, and  Method  of  producing  same.  A.  Geutzsch, 
Vienna,  Austria.     Eng.  Pat.  16,597,  September  4,  1893. 

This  is  said  to  be  a  new  article  of  manufacture,  prepared 
by  letting  water  containing  salts  in  solution  (such  as 
carbonate  of  lime,  carbonate  of  magnesia,  magnesium 
hydroxide,  sulphate  of  lime,  oxide  of  iron)  drip  from  a 
suitable  height  into  the  oil  or  fat,  placed  in  a  suitable  boiler, 
and  retained  at  a  temperature  of  more  than  100^  C,  until 
the  desired  consistency  is  obtained  for  such  inspissated  or 
"  concentrated"  oil. — J.  C.  C, 


An  Improved  Process  for  Removing  the  Green  Colour 
from  Paraffin,  Vaseline,  and  Lubricating  Oils,  which 
have  had  that  ('•■lour  Imparted  to  them  by  Bodies  con- 
taining Oxygen.  A.  Wendtland,  Berlin,  Germany.  Eng. 
Pat.  9179,  May  9,  1894. 

To  illustrate  the  process,  paraffin,  vaseline,  and   lubricating 
oils,  which  have   undergone   a   preliminary  purification  by 
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sulphui  taki  n  u  nu  example      i 

the  duh  is 
thoroughly  hum. I  with  soap  Bolution   in   a   n^ely-dividcd 
oonditiuo,  in  a  manner  dMoribed   in  detail.     Thi 
solution  is  then  separated  bj  settling  or  by  oentrifngal  force, 
ami  the  purified  prodnots  washed   with    hoi   water   and   a 

wlution  of  barium  chloride.  The  Boap  solution  con- 
tains  the  oolouring  matter;  the  ratty  acids,  being  separated 
by  dilute  mineral  acid,  maj  be  used  again.  In  connection 
with  this  treatment,  a  method  of  bleaebing  the  paraffin  or 
vaselines,  &c  .  which  have  assumed  a  green  colour  through 
being  treated  with  bone-black,  is  described,  "  by  means  of 
.1  treatment  with  methyl  or  ethj  I  alcohol,  aldehydes,  ketones, 

in.  r  before  or  after  the  treatment  with  bone-black." 

— J.(    c. 


XIII -PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A.}— PIGMENTS,  PAINTS. 

PATENT. 

Improvements  in  the  Manufacture  of  Plumbago  or  Graphite, 
commonly  called  Black-Lead.  V.  V.  Johnson,  Liverpool. 
Eng.  Pat.  10,424,  May  29,  1894. 

Gb  uin  n:  orushedand  passed  through  a  sieve  of  from  120  to 
l  SO  meshes  per  inch,  is  stirred  into  a  saturated  solution  of 
alum  or  aluminium  sulphate  at  212  I'. ;  steatite  is  then  added, 
and  more  water  if  required.  After  mixing,  excess  of  watt  r 
is  evaporated  until  a  consistency  suited  to  grinding  in  a 
chilled  steel  or  other  mixer  is  obtained.  More  graphite 
may  here  he  added  ;  then,  after  thorough  grinding,  the 
material  may  be  compressed  into  cakes  for  household  use, 
or  is  ready  for  the  manufacture  of  pencils  or  crucibles. 
The  average  formula  for  the  mixture  is:  graphite,  80;  stea- 
tite, soapstone,  or  talc,  14  ;  alum,  6  ;  but  this  varies  with  the 
purpose  to  which  the  material  is  to  he  applied.  When 
Beveral  different  kinds  of  graphite  have  to  be  employed,  the 
richest  in  oarbon  is  tirst  mixed  into  the  alum  solution.  Hy 
this  process  graphites  previously  regarded  as  incapable  of 
being  compacted  are  utilisable,  and  are  improved  in  polishing 
power ;  for  pencils,  the  material  may  he  hard  without  being 
brittle,  and  black  without  being  soft  ;  while  crucibles  made 
from  the  treated  graphite  are  at  ouce  harder,  more  durable, 
ami  lighter.— W.  G.  M. 


(5.)— RESINS,  VARNISHES. 

An   Investigation  of  the   Resins:  The    Hum    Benzoin    of 
Siam.     F.  Ludy.     Arch.  d.  l'harm.  231,  461. 

Tins  substance,  whose  exact  botanical  source  is  unknown, 
contains,  according  to  various  authors,  benzoic  and  cinna- 
mic  acids,  styrolene,  and  vanillin  ;  while  the  present  in- 
vestigator finds  in  it  two  alcohols — henzoresiuol  and 
siaresinotannol — combined  with  benzoic  acid,  traces  of  a 
very  aromatic  benzoic  ether,  vanillin  (0-15  per  cent.),  and 
benzoic  acid. 

Siaresinotannol  (Cl;H ,,<>,!  is  obtained,  as  an  »mor 
phous  brown  mass,  by  dissolving  the  gum  benzoin  in  dilute 
soda,  precipitating  the  sodium  derivative  of  benzoresinol  by 
ether,  and  evaporating  the  filtrate.  It  forms  a  potassium 
derivative  (CjH,  ,<  >,K  +  HsO),  and  an  acetyl  derivative 
(CijH,jOs.COCHj),  both  amorphous.  Nitric  acid  yields 
with  it  picric  acid  when  concentrated,  and  when  dilute 
phlobaphene. 

1!\  precipitating  the  ethereal  extract  of  this  gum-benzoin 
with  petroleum  ether,  the  benzoates  of  benzoresinol  and 
siaresinotannol  are  readily  obtained,  and  of  the  following 
composition  : — Benzoic  acid,  38 "20  per  cent. ;  benzoresinol, 
51  percent.;  siaresinotannol,  otj- 7  per  cent. 

Siam  benzoin  therefore  differs,  as  to  its  composition,  from 
Sumatra  benzoin. — E.  B.  I!. 


PATENT. 

Improved  Insulating  '/■  icalPurpo* 

Method  oj  Producing  same.     V.  Gentzsch,  Vienna,    Bug. 
Pat,  16,851,  September  7.  i 

A mi  \,.  to  this  i  n  veil  lien  mineral  resins,  moi 

••',  asphalt,  and  amber,  are  subjected  todistilhtl 

l  still   to  a  temperature  ol    100.     Ifter  the  mass  has 

been  heated  until  :  i  e.  it  is 

allowed  t"  cool.  In  thai  condition  it  is  of  pliable  con- 
sistency, and  may  either  be  used  alone  or  inoorporati  d  «  ih 
other  substances  for  insulating  cables,  sui  as,  fats, 

the  proportions  of  these  being  from  30  to  70  per 
cent.  By  tins  method  the  inveuloi  proposes  to  remove 
those  snbstanci  -  presi  nl  in  foi       i  i  bich  pr«  i 

deteriorate  the  insulating  properties, —  1).  II. 


XIV.-TANNING.  LEATHER.  GLUE,  AND 
SIZE. 

Leather  and  Glove-making  Industry  in    Spain.     J.  Soc. 
Arts,  42,  1894,  766—767. 

Skin-  use.l  for  the  manufacture  of  gloves  in  Spain  are 
kid  for  the  first  quality  and  lamb  for  the  second  quality 
The  United  States  Consul  at  Cadiz  says  that  the  si 
placed  in  a  lime-water  hath  for  four  or  five  days,  after 
which  they  are  taken  out  and  extended  upon  a  bench 
called  caballete,  and  with  a  curved  knife  that  has  no  cutting 
iiown  as  the  descurnadnr,  are  depilated,  then  turned 
over,  and  by  means  of  another  knife  of  dull  edge  the  Besfa 
is  cleared  from  them.  After  this  the  -liin~  are  worked  with 
another  unsharpened  knife,  then  stamped  with  a  rammer 
and  rasped  again.  Thej  are  then  put  into  a  bran-water 
bath  until  they  float  on  the  surface,  when  they  are  taken 
out  and  the  bran  removed  by  means  of  a  slightly  .-h 
knife,  which  is  passed  over  the  skin  from  side  to  side. 
When  thus  cleansed  tin  \  are  placed  in  a  large  earthen 
vessel  containing  beaten  yolks  of  eggs  and  "heat-flour,  and 
agitated  for  a  short  time,  then  alum  solution  is  poured  into 
this  bath  in  the  proportion  of  three  pounds  for  every 
24  skins.  In  this  wash  they  are  macerated  with  the  feet 
for  two  or  three  hours,  after  which  they  are  taken  out, 
washed,  pressed  to  remove  the  water,  and  placed  to  dry. 
The  skins  are  prepared  for  colouring  by  rasping  and 
softening  them,  placing  them  upon  a  lead  table,  and 
saturating  them  with  urine  or  potash.  Aniline  dyes  are 
employed  to  produce  the  colours,  and  the  brilliancy  is 
obtained  by  means  of  polishers.  Kussia-leather  is  some- 
times used  for  making  gloves.  Its  preparation  commences 
like  that  of  the  common  leather,  by  removing  the  grease 
and  depilating  the  skins  with  lime.  They  are  afterwards 
macerated  in  a  bath  of  fermented  rye-flour  dissolved  in 
water,  and  they  are  kept  in  this  bath  for  two  days.  They 
are  then  cleaned  and  washed  in  running  water.  The 
tanning  is  performed  by  employing  the  bark  of  the  birch, 
pine,  or  willow  trees,  in  which  decoction  the  skin-  are 
submerged  and  agitati  d  twice  a  day  for  a  fortnight  and 
sometimes  for  as  long  as  six  weeks.  After  this  they  arc 
rubbed  and  scraped  upon  boards,  and  once  cleaned, 
extended  on  a  table,  arid  impregnated  on  the  flesh  side 
with  the  oil  of  birch-bark  tar,  and  then  immediately 
stretched,  in  order  to  give  them  the  necessary  flexibility, 
saturated  with  this  oil,  the  hair  -ide  is  bathed  with  a 
solution  of  alum,  then  dried,  and  a  tinted  cylinder 
over  it.  It  is  now  ready  for  colouring.  The  red  colour  of 
Russia-leather  is  obtained  by  boiling  red  sandalwood  and 
logwood  in  lime-water,  containing  a  small  quantity  of 
carbonate  of  potash  and  oxide  of  -odium,  which  infusion  is 
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poured  into  sacks,  formed  by  two  skins  sewn  with  the  hair 
side  inwards.  The  liquid  is  kept  iuside,  until  it  penetrates 
the  skiu.  The  colour  can  also  be  applied  with  a  brush, 
the  skin  continual  coats  of  the  infusion  named 
\\  hen  the  skins  are  coloured,  the  ordinary  methods 
are  proceeded  with,  to  soften  and  polish.  Knapp-leather 
is  prepared  by  two  methods :  the  first  consists  in  sub- 
merging  the  skin  in  a  bath  containing  5  per  cent,  of 
lime,  where  it  is  kept  until  well  impregnated,  then 
taken  out  and  left  to  drip :  it  is  afterwards  placed  in 
another  bath,  composed  of  3  to  5  per  cent,  of  potash  soap, 
in  which  it  is  tanned.  The  second  method,  by  which 
better  results  are  obtained,  consists  in  mixing  an  alum 
solution  with  the  soap,  thus  obtaining  a  compound,  in 
which  the  skin  is  kneaded;  after  this  it  is  washed  and 
dried.  The  Knapp-leather  obtained  by  means  of  the  alum 
soap  has  a  white  surface,  and  is  soft  and  agreeable  to  the 
touch.  White  leather  is  prepared  from  kid,  goat,  and 
sheep  skins,  by  submitting  them  to  the  preparatory 
operations  of  tanning,  lime  being  employed  for  cleaning 
and  depilatiou.  The  skins  are  well  washed,  to  remove  the 
grease,  and,  with  the  object  of  effecting  this  and  of 
swelling  them,  they  are  placed,  after  being  cleansed,  in  a 
bath  of  oat-water,  where  they  are  kept  for  two  or  three 
days  ;  they  are  then  taken  out,  washed,  and  wrung  out  by 
twisting.  They  are  then  immediately  put  into  the  tanning 
bath,  which  is  composed  of  750  grins,  of  alum,  30  grms.  of 
marine  salt,  and  about  22  litres  of  water  for  every  In 
skins.  To  operate  with  it,  a  hot  mixture  is  placed  in  a  tub, 
and  when  it  begins  to  cool,  a  skin  is  submerged  in  it  once 
or  twice  until  it  is  well  soaked  ;  it  is  then  taken  out  and  the 
others  treated  in  the  same  way.  They  are  then  placed, 
without  drying,  one  over  the  other,  and  are  left  for  two  or 
three  days.  They  are  afterwards  twisted  and  hung  up  to 
dry  on  long  poles,  called  pertigas.  During  this  drying,  the 
skins  become  wrinkled  ana  very  rigid.  In  order  to 
lengthen  them  and  to  remove  the  wrinkles,  they  are  rubbed 
longitudinally  against  the  convex  part  of  a  curved  bar. 
The  preparation  of  glove-leather  requires  especial  tanning, 
every  operation  being  performed  in  an  exceedingly  careful 
manner,  so  that  the  skins  may  be  completely  cleaned, 
softened,  and  given  that  elasticity  necessary  to  adapt  them 
to  the  form  of  the  hand,  and  to  always  preserve  their  grain 
intact.  The  preliminary  operations  of  preparing  this 
leather  are  the  same  as  those  indicated  for  white  leather, 
the  tanning  being  different.  When  prepared,  they  are 
introduced  and  macerated  with  the  feet  in  a  bath  composed 
of  wheat-flour,  yolk  of  egiis,  alum,  marine  salt,  and  water 
in  a  sufficient  quantity  to  form  a  sort  of  a  light  paste, 
which  acts  in  the  following  way.  The  flour  swells  the 
skin  by  the  combination  of  its  glutinous  parts  with  the 
alum  absorbed  by  it,  the  yolk  of  the  eggs  acts  not  only  by 
its  albumin,  but  also  by  the  oil  which  it  contains,  and  gives 
to  the  skin  the  softness  and  resistance  necessary  for  leather 
intended  for  gloves.  Once  well  soaked  in  this  paste,  the 
skins  are  taken  out,  and,  after  drying,  slightly  moistened 
and  stretched  as  rapidly  as  possible.  They  are  then  placed 
by  dozens  inside  a  cloth,  and  pressed  by  the  feet,  to  soften 
them.  They  are  then  submitted  to  the  polisher,  by  whom 
they  are  stretched  and  polished.  This  operator  removes 
the  last  vestige  of  flour  which  may  remain.  They  are  then 
whipped  and  beaten  to  give  them  softnesss.  When  the 
leather  is  intended  for  the  manufacture  of  embroidered 
gloves,  it  is  polished  with  a  glass  polisher  on  the  hair  side, 
or  covered  with  a  light  bath  of  albumin,  Senegal  gum,  or 
soap.  A  dozen  tanned  kid-skins  cost  from  about  20s.  to 
25s.,  and  these  will  make  from  20  to  21  pairs  of  gloves. 
A  dozen  tanned  lamb-skins  cost  about  the  same,  but 
will  make  from  44  to  48  pairs  of  gloves. 


PATENT. 


Improvements  in  the  Art  or  Process  of  Tanning  Hides  or 
Skins.  W.  Zahn,  Newark,  U.S.A.  Erjg.  Pat.  24,463, 
December  19,  1893. 

To  produce  a  waterproof,  soft,  and  elastic  leather,  in  quality 
superior   to   those  produced  by  other  systems   of  tannage, 


the  skins  prepared  as  usual  for  tanning  are  left  for  from  one 
to  three  hours  or  more,  according  to  their  thickness,  in  a 
weak  (J,  per  cent.)  solution  of  chromic  acid,  and  are  then 
drained.  They  are  now  transferred  to  a  bath  of  ehromo 
alum  (or  other  chromic  oxide  salt)  containing  70  or  80  lb. 
of  the  salt  per  1,000  lb.  of  skin  and  sufficient  water  to 
cover  the  latter.  Here,  with  the  aid  of  a  paddle-wheel,  the 
sulphide  of  an  alkali  or  alkaline  earth  is  mixed  in  with  the 
solution,  with  the  result  that  the  chrome  alum  is  converted 
into  a  basic  salt ;  and  the  chromic  oxide  reduced  from  the 
chromic  acid  in  the  skin,  forms  chromium  hydrate.  In 
from  10  to  lj  hours  the  hides  may  be  removed  from  this 
bath,  washed,  aDd  finished  in  the  ordinarv  manner. 

— W.  G.  M. 


XV.-MANURES,  Etc. 

The  Volumetric  Estimation  of  the  Soluble  Phosphoric  Acid 
in    Superphosphates.      W.    Kalmann    and   K.    Meissels. 
Mittd.  k.  k.  tech.  Gew.  Museums,  4,  1894  (4,556),  174. 
See  under  XXIII.,  page  842. 


A  Problem  in  Electrochemical  Economy.     A.  W.     Zeits.  f. 
Elektrotech.  u.  Klektrochem.  1894,  95. 

See  under  XI.,  page  817. 


The  Determination  of  Phosphoric  Acid.  W.  J.  Williams, 
F.  Iiergami,  and  U.  Terne.  J.Franklin  Inst.  137  126, 
129,  and  138. 

■See  under  XXIII.,  page  842. 


PATENTS. 

Improvements  in  the  Treatment  of  Sewage  Sludge.     R.  C. 
Tanner,  Chester.     Eng.  Pat.  13,305,  July  8,  1893. 

See  under  XVIII.  IS.,  page  832. 


A  Fish  Extract  or  Essence,  and  in  Utilising  the  Residual 
or  Waste  Products  Resulting  from  the  Production  of  the 
same.  W.  Knebel  and  F.  E.  Sahlfeld,  both  of  Hannover, 
Germany.     Eng.  Pat.  15,595,  August  17,  1893. 

See  under  XVIII.  A.,  page  829. 


XVI.-SUGAR,  STARCH.  GUM,  Etc. 

Phoma  Betie,  the  Beetroot -destroying  Organism.      Frank. 
Zeits.  Ver.  Riibenzuck.-ind.  44,  264. 

TriE  author  contends  that  this  pest,  which  was  observed 
during  1893  in  almost  every  part  of  Germany,  is  not 
identical  with  '*  Sporidesmimn  putrifaciens"  or  "  Peronos- 
pera  Schachtii,"  which  Kiihn  recognised  20  or  30  years 
ago  as  the  cause  of  the  core-rot  (compare,  however,  Holl- 
rung;  this  Journal,  1894,  264). 

It  is  now  positively  established  that  the  organism  exists 
in  the  seeds,  and  may  be  the  cause  in  some  instances  of 
mildew  in  the  young  beetroots.  The  threatened  infection 
by  Phoma  Bet:e  is  only  to  be  avoided  by  disinfection,  a 
fact  likewise  recognised  by  Hellriegel  and  Klarson.  As 
observed  by  Hellriegel,  carbolic  acid  is  effective  as  a 
disinfectant,  but   it  weakens  the  germinative  power  of  the 
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I  he  H-.'  of  the  following  mixture  is  recommended 
i  opper  sulphate  i  i  kilot.)  is  <ii~^. .1  v.- 1  in  water  (100 
litres  >,  hin I  into  the  solution  is  stirred  the  paste  resulting 
from  1  kilos  of  freshly-slaked  lime.  With  ibis  liquid  tin- 
seeds  are  thorough!)  moistened  and  allowed  to  remain 
therewith  fot  IS  hours,  when  the)  are  washed;  thoro 
washing  prior  to  sowing  is  unnecessary,  it  ig  well  in  the 
ease  of  fields  Infected  with  I  1  sprinkle  the  boiI  « ith 

tho  ahovi  bed  mixture]  winch  doi  1  the  roots 

in  any  way  1  if  any  diseased  roots  ore  discovered  it  is  best 
tn  remove  them..— A.  R.  1. 


Estimation  of  Sugar  in    Beetroots.     Kroeker.     Zeits.  Ver. 
Kuhenziick.-iml.  44,  329. 

Tnr  :iiiilu>r  finds  that  both  cold  and  warm  digestion  of  the 
rum-,  as  also  when  sufficient  basic  lead  acetate  was  added 
to  the  juice  tn  produce  alkaline  reaction,  leads  to  results 
which  are  too  high.  Cold  alcoholic  digestion  yields  too  low 
results  |  warm  alcoholic  extraction,  however,  gives  the  same 

values  that  are  obtained  by  SehciMci '-  extraction  process. 

—A.  K.  1.. 


Galvanised  Iron  Sugar-Moulds  with  an  Internal  Coaling 

V..  Donath.  Zeits.  angew.  Chem.  1894,  939. 
Tmk  drawbacks  attending  the  use  of  japanned  ami  gal- 
vanised  sugar-moulds  have  been  successfully  overcome  in  a 
new  mould,  which  is  made  of  galvanised  iron  provided  with 
an  internal  coating.  This  coating  consists  of  a  strong 
solution  of  sodium  silicate  mixed  with  china  clay  and  cither 
finely-ground  dolomite  or  a  mixture  of  chalk  ami  ma 
The  moulds  are  coated  with  this  mixture  ami  dried  at  abi  "t 
60  C.  In  using  these  moulds  for  the  first  time  they  should 
■he  tilled  with  crude  sugar-liquor  (massecuite)  ;  subsequently 
they  can  be  used  for  refined  liquor.  It  appears  that  the 
small  quantity  of  lime  contained  in  the  former  renders  the 
coating  resistant  to  the  action  of  water.  This  coating  of 
the  moulds  is  renewed  from  time  to  time.— C.  0.  W. 


Evaporation   anil    Boiling  of   Sugar-Liquor  (Beetroot- 

i/tuce).  J.  Lexa.  Zeit.  Znckerind.  li.ihm.  18,  258 — 275. 
The  author  criticises  adversely  several  portions  of  the  latest 
edition  of  Stohmann's  Handbutk  der  Zueker-fabrikatUm. 
Stohraann  is  said  to  have  erroneously  described  the  Rillienx 
multiple-effect  evaporating  apparatus  first  constructed  in 
l  he  author  further  asserts  that  I'eclct,  Otto,  Walk- 
hoff,  and  Stammer  have  all  completely  misunderstood 
liillieux'  drawings  and  his  description. — A.  R.  L. 


The  So-called  Scum  Fermentation  in  the  Javanese  Sugar 
Factories.  Prinsen  Gurlings.  Zeits.  Ver.  Rubeuzuck.- 
ind..  44,  297. 

TriE  above-named  phenomenon  consists  of  a  decomposition 
of  the  degration  product-  resulting  by  the  action  of  lime  at 
the  boiling  temperature  on  invert  sugar;  it  must  therefore 
specially  relate  to  the  decomposition  of  gluciuie  acid,  which 
latter  in  the  free  state  or  in  hot  acid  solution  decomposes 
into  acetic,  formic,  and  humic  acids  together  with  carbonic 
anhydride.  The  gluciuie  acid  can  be  destroyed  by  rendering 
the  thick  liquor  or  green  syrup  faintly  acid  with  sulphurous 
or  phosphoric  acid  and  boiling,  the  scum  being  subsequently 
skimmed  off.  It  is,  however,  preferable  to  prevent  the 
formation  of  gluciuie  acid,  and  this  can  be  accomplished  by 
defecating  the  cane-juice  with  2 — 3  per  cent,  of  lime  at  a 
temperature  not  exceeding  60°,  and  saturating  with  cold 
carbonic  anhydride,  whereby  the  saccharine  and  likewise 
the  invert  sugar  is  decomposed.  Practical  experiments  on 
a  large  scale  showed,  however,  that  when  either  alternative 
is  adopted  scum  fermentation  no  longer  occurs. — A.  K.  I.. 


lining  about  •.>:  per  cent  of  .  jtion 

heated  in  an  open  .lish  foi  half  an  hour  at  180  .  The  liquid 
after  dilution  now    showed,  on  being  heated  with  ' 

t    of 
sugar  inverted.     The  expi  rimenl  was  t 

ime  glycerol  diluted   with   10   per  c<  i  I  the 

quantity  of  inverted  sacchai  I    l  bj  the 

this  caso7'3  per  rent.     In  a  thinl  experiment,  in 
which  tho  glyoeroj   was  dilated  with  90  percent   ol  n   l 
15*8  per  cent,  of  inverted  saeoharose  was  indicated,     When 
tbo  sugar  was  dissolved   in  the  last-mentioned  glyi 
taining  20  per  c  Idi  d  water,  and  the   tolntion 

heated  in  a  l. in.  ,  at  120  —  l 

that  more  than  6  I  p.r  cent  ol  the  ingar  was  inverted,  Bj 
beating  a  Bolntion  of  sugar  in  aqoeoos  glycerol  contained  in 
a  I.intu.  r's  Bask  several  hours,  the  product  was 

la'vo-rotatory  and  of  a  ilark  colour,  showing  that  consider- 
able decomposition  had  taken  place.  Phe  levolose  had 
probably  undergone  reversion  to  some  i 

Win  ti  heated  with  glycerol  towh  ut.  of  water 

has  been  added,  •  .le.xtrin  "  does  not  appear  to  he  converted 
into  maltose,  bill  a  partial  conversion  of  maltose  into 
dextn  the   redui 

power  and    decn  i  i     in    the   rotator]    |  the   inver- 

of  milk-sngar  also  attains  a  higher  limit  than 
that  of  maltose,  but  i-  nevertheless  far  from  complete. 
Raffinose  i-  dtered  by  aqueous  glycerol  at  ordinary 

pressure,   but  when   heated   with   it  in   a   Lintner'-    flask   at 
123      considerable    inversion    takes    place.      Taking    into 
account   the  fact  revealed  by  these  experiments,  viz.,  that 
glycerol  containing  10  per  cent,  of  added  water  ha-  a  greater 
hydrolytic    power    than    the  original   substance    containing 
only    a    slight    amount    of  water,    ami   that    an    addition    of 
20  per  cent,  of  water  still  further  enhances   the  hydro 
power:  also   the    well-known   fact   that    glycerol 
with  water  at  the  ordinary    temperature,  ami  again  parts 
with  it  when  heated,   the  author  suggests  that  it  is  perhap 
this  water  of  hydration  in  " statu  nascendi"    which   b 
about  the  hydrolysis  of  the  sugars.  —A.  1{.  L. 


Comparatice  Defecation  Experiments  with  Beetroot-Juice. 
A.  Herzfeld.     Zeits.  Ver.  Rubenzuck.-ind.  44,  2 

According  to  the  author  the  beetroot-juices  employed  in 
1893  were  better  than  those  of  1892,  and  when  the  former 
were  heated  at  90=  C.  for  a  long  time,  only  a  slight  amount 
of  invert  sugar  was  formed.  The  juices  were  treated  at 
90  C,  in  suitable  apparatus  provided  with  mechanical 
agitators,  with  slaked  lime  or  with  caustic  lime,  and  then 
saturated.  The  experiments  show  that  the  use  of  milk  of 
lime  of  20  Beaume,  which  is  the  plan  adopted  in  practice, 
is  free  from  reproach,  whilst  defecation  with  dried  slaked 
lime  may  render  the  saturation  difficult;  it  is,  however, 
shown  that  dry  defecation  proceeds  quicker,  better,  and 
more  completely,  and  also  renders  possible  a  quicker  satura- 
tion, probably  because  in  consequence  of  the  formation  of 
calcium  saceharate  more  lime  is  dissolved.  These  results 
are  not.  however,  to  be  regarded  as  final,  but  will  be  con- 
firmed by  comparison  with  other  methods  of  moist 
defecation.  Experiments  in  which  the  defecation  was 
conducted  in  the  cold  yielded  very  good  liquors  free  from 
invert  sugar,  but  the  nature  of  the  mud  obtained  in  t 
cases  increases  the  difficulty  of  filtration  to  such  an  extent 
as  to  render  the  process  an  impossible  one. — A.  R,  L. 


The  Inrertice  Action  of  Gh/cerol.     E.  Donath.     J.  prakt. 

Chem.  [2],  4-9,  546—548. 
Refined  siiL'ar  was  dissolved   in  ten   times  its    weight  of 
pare  commercial  glycerol  of  sp.  gr.  1*2556  at  17-5    (thus 


Purification     and     Decolorising     of    Beetroot-Juice     and 
Sugar  Solutions.      Steffen  and  Dracker.     Sucr.  indigene, 

43,  501. 

The  liquor  from  the  filter-presses  is  cooled  to  30 — 35  C. 
and  treated  with  Si  i.  until  it  contains  1 — 2-5  grms.  per 
litre  :  the  cold  solution  is  then  filtered  over  1 — 2  per 
cent,  of  animal  charcoal,  the  filtrate  neutralised  with  lim.- 
or  other  bases,  ami  after  mechanical  filtration  the  liquor 
is  boiled.  Even  when  animal  charcoal  is  entirely  dispensed 
with,  the  liquor  is  said  to  be  so  pure  and  colourless  that 
"  refined  massecuite  "  can  be  directly  obtained  from  it. 
The  green   syrup  from  the  latter,   moreover,   possesses   the 
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ordinary  quality  of  that  obtained  in  the  refinery.     The  same 
results  can  be  obtained  by  similarly  treating  refinery  syrups 
or  -olutions  of  raw  sugars  bv  the  above-described  process. 
"  —A.  R.  L. 

Tables  showing  the  Amounts  of  Coal  and  Steam  required 
in  the  Manufacture  of  Sugar.  Claasen.  Zeits.  Ver. 
Kiibenzuck.-ind.  44,  173. 

These  tables,  which  the  author  has  calculated  for  the  coal 
and  steam  required  for  the  evaporation,  boiliDg,  and  warm- 
ing of  the  juice  (not  for  the  entire  need  of  the  manufacture), 
i  at  a  glance  the  efficiency  of  the  various  evaporating 
and  heating  plants,  and  are  therefore  of  great  value  for  com- 
parative calculations.  The  values  are  not,  of  course,  of 
universal  application,  but  generally  by  means  of  a  calcula- 
tion the  amounts  of  steam  and  coal  required  for  any 
description  of  apparatus,  as  well  as  the  cost  of  the  same,  may 
be  approximately  arrived  at.  The  important  fact  revealed 
1>\  the  tables  is  that  in  multiple-effect  plant  an  increase  in 
the  number  of  members  beyond  4,  or  at  most  5,  is  not 
attended  with  profit,  and  that  such  evaporating  plant  as  that 
of  Rillieux  and  of  Lexa  may  be  classed  among  the  most 
efficient. — A.  R.  L. 

Fermentation  of  Molasses.  J.  Effront.  Monit.  Scieut. 
8,  161. 
The  author  arrives  at  the  result  that  the  non-fermentation 
of  the  whole  of  the  sugar  present  in  molasses  is  to  be  traced 
to  the  presence  of  certain  bacteria.  The  action  of  these 
can  be  arrested  by  treating  the  molasses  with  a  sufficient 
quantity  of  antiseptic  agents  or  acids,  which  must  not,  how- 
ever, be  also  enough  to  arrest  the  fermentation  of  the 
yeast. 

For  this  purpose,  tannin  (25  grms.)  is  added  to  molasses 
(100  kilos,  diluted  to  18"  Balling'*)  ;  after  subsiding,  the  clear 
liquid  gave  the  normal  yield  of  alcohol.  Picric  acid 
(U.i — 30  grms.)  to  molasses  (100  kilos.)  also  gave  good 
results ;  it  must,  however,  be  used  with  great  caution  on 
account  of  the  poison  which  it  imparts  to  the  residues. 
The  simplest  and  most  convenient  substance  to  remove 
these  bacteria  appears  to  be  egg-albumin  ;  the  quantity 
obtained  from  three  to  four  eggs  is  sufficient  for  100  kilos, 
of  molasses.  Alumina  and  also  hydrofluoric  acid  serve 
the  same  purpose. — A.  1!.  L. 


Gravimetric  Methods  for  Estimating  Sugars  by  their 
<  'upric  Reducing  Power.  I..  Grunhut.  Chem.  Zeit. 
18,447. 

See  under  XXIII.,  page  845. 


PATENTS. 
Improvements  in   the  Method  of  Separating   Metals  from 
Ores  and  from  other  Mixtures  of  Insoluble  Suhstemces 
therewith.    E.  R.  Besemfelver,  Grosse,  Mochbern,  (Silesia. 
Eng.  Pat.  23,619,  December  8,  1893. 

.See  under  X.,  page  815. 


Process  for  Purifying  and  Decolorising  Saccharine 
Juices  and  Solutions.  B.  Each  and  H.  Benies,  Vienna, 
Austria.     Eng.  Pat.  8463,  April  28,  1894. 

The  process  consists  in  treating  the  saccharine  juices  and 
solutions  (1)  with  the  products  obtained  by  heating  to 
incandescence,  with  exclusion  of  air,  animal  refuse  (blood, 
flesh,  hide,  horn,  hair,  See.),  mixed  with  5  per  cent,  of 
carbonate  of  potash,  carbonate  of  soda,  caustic  potash,  or 
eau-ticsoda  ;  or  (2)  with  the  waste  products  resulting  from 
the  manufacture  of  ferrocyanide  of  potash. — A.  R.  L. 


*  In  the  Balling  areometer  d  =  ,"()(J  _  -  where  d  =  specilie  gravity 

and  n  =  weight  of  water  displaced  when  the  instrument  sinks  to  a 
certain  division  of  the  scale.    In  cases  of  liquids  lighter  than  water 

the  formula  becomes  <l  —  ^k.u..a 


Improvements  in  the  Manufacture  of  ^Yhite  Sugar  and 
the  like  from  Molasses,  and  in  Centrifugal  Apparatusfor 
use  therein.  E.  Hiibner,  Domagliee,  Bohemia,  Austria. 
Eug.  Pat.  9436.  May  12,  1894. 

The  patentee  claims  a  process  for  the  manufacture  of  white 
sugar  and  the  like  from  molasses  in  centrifugal  machines 
fitted  with  plates  disposed  radially,  or  in  parallel  positions 
with  perforated  cylinders,  these  plates  being  fitted  with 
Sanges  to  regulate  the  dimensions  of  the  cells  thus  formed. 
The  drum  of  the  centrifugal  is  charged  with  molasses,  and 
iuto  it  is  led  a  jet  of  steam  from  a  pipe.  The  general  con- 
struction and  combination  of  the  several  parts  of  the 
apparatus  employed  is  also  claimed.— A.  R.  L. 


A  Process  for  Deodorising  and  Bleaching  Dissolved  or 
Fused  Amylaceous  Materials.  C.  D.  Abel,  London. 
From  L.  Konig,  Berlin,  Germany.  Eng.  Pat.  9674 
May  17,  1894. 

Ozone  or  ozonised  air,  prepared  by  passing  oxygen  or  air 
through  apparatus  in  which  there  is  a  silent  electrical  dis- 
charge produced  by  alternating  high-tension  currents,  is 
blown  from  fine  apertures  through  the  liquid  (solutions  of 
soluble  starch,  dextrin,  or  gum)  ;  or  the  latter  is  passed  in 
fine  streams  through  a  space  charged  with  ozone.  The 
quantity  of  ozodb  employed  is  such  that,  after  acting  once 
or  several  times  on  the  liquid,  it  is  mostly  absorbed ;  the 
action  is  continued  until  the  desired  effect  is  produced. 

—A.  B.  L. 


Improvements  in  the  Production  of  Dextrins  and  Leiocomes. 
C.  L).  Abel,  London.  From  C.  Pieper,  Berlin,  Germany. 
Eng.  Pat.  9675,  May  17,  1894. 

This  invention  relates  to  a  process  of  obtaining  dextrins 
and  leiocomes  from  starch  by  the  action  of  ozone  or  of 
ozonised  air.  The  starch  (purified  amylum,  fecula,  &c.) 
is  impregnated  in  the  usual  manner  with  acid — preferably 
hydrochloric  acid — and  allowed  to  dry.  It  is  then  heated 
in  suitable  roasting  apparatus  provided  with  inlet  and 
outlet  tubes.  While  thus  heating  the  starch  to  the  usual 
temperature  to  convert  it  into  dextrin,  a  current  of  dry  or 
moistened  ozone  is  passed  into  the  cylinder  through  the 
said  inlet  or  inlets,  leiocome  being  produced.  The  principal 
reaction  takes  place  while  the  material  is  giving  off  aqueous 
vapour.  Dextrins  and  leiocomes  prepared  by  the  above 
process  are  said  to  be  clearer  and  brighter  than  those  at 
present  in  the  market ;  besides  which  they  have,  when 
dissolved,  a  pleasant  odour  and  taste  instead  of  the  well- 
known  repugnant  odour  given  off  under  like  circumstances 
by  the  ordinary  commercial  products. — A.  R.  L. 


XVII .—BREWING,  WINES,  SPIRITS,  Etc. 

The  Specific  Character  of  the  Fermentative  Functions  of 
Yeast  Cells.  A.  J.  Brown.  Proc.  Chem.  Soc.  1894 
[141],  159. 

The  usually  accepted  view  as  to  the  cause  of  the  exhibition 
of  the  fermentation  functions  of  yeast  cells  is  that  it  is  a 
starvation  phenomenon  brought  about  by  want  of  free 
oxygen  during  the  life  of  the  cells  in  a  fermentable  liquid; 
or,  more  briefly,  that  it  is  a  phenomenon  of  "  life  without 
air."  This  view  was  originated  by  Pasteur,  a  full  account 
of  the  experimental  results  which  led  him  to  formulate 
this  theory  being  given  in  Chapter  VI.  of  his  "  Etudes  de 
la  Biere." 

In  a  paper  on  the  influence  of  oxygen  on  alcoholic 
fermentation  (this  Journal,  1892,  257),  attention  was  called 
by  the  author  to  the  fact  that  some  of  the  experimental 
results  described  appeared  to  be  contradictory  to  Pasteur's 
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theory.  Further  work  on  this  aubjeol  has  led  him  to  iliiuk 
that  ■  review  ol  the  expi  rimenta  on  which  Pasteur's  theory 
rests,  in  conjunction  with  the  results  of  some  of  1 » ■  —  own, 
will  aol  be  out  of  place  at  the  present  tints. 

Pasteur's  experiments  maj  bo  divided  into  two  classes, 
one  containing  expei  iraonts  whioh  appear  to  hare  suggested 
his  theory,  the  other  containing  experiments  undertaken 
for  the  purpose  of  proving  its  truth.  It  is  not  proposed  t" 
discuss  the  experiments  in  the  first  «-■  1 : i  — • ,  as.  although  they 
demonstrate  most  important  faots  regarding  the  life  and 
growth  of  yeast,  tho]  afford  no  proof  that  fermentation  is 
a  oonsoquenoe  of  "  life  without  air." 

The  attempted  proof  of  this  theory  lies  in  those  experi- 
ments   by     which     Pasteur    determines,    under    varying 

conditions  of  aSrati the  proportion  of  the  weigh)    ol 

the  yeast  formed  to  the  weight  of  sugar  fermented,  This 
ratio,  or  proportion,  of  yeas)  to  sugar  is.  Pastern  considers, 
ait  expression  of  fermentative  power  ;  and  when  considering 
the  ratios  established  by  different  experiments,  he  tr 
them  as  comparable  with  each  other.  By  thus  comparing 
fermentative  powers  of  yeast  cells  under  varying  conditions 
of  aeration,  he  arrives  at  the  conclusion  that  when  aeration 
i-  porfect,  fermentative  power  ceases,  and  when  aeration  is 
reduced,  fermentative  power  increases  :  the  proof  ol  Pasteur's 
theory,  indeed,  re-is  upon  this  conclusion. 

As  so  much  turns  on  Pasteur's  interpretation  of  the 
experimental  results  by  which  he  determines  fermentative 
power,  it  is  desirable  to  test  it  us  thoroughly  as  possible. 
The  ratio  of  yeast  formed  to  sugar  fermented  in  any 
experiment  is  an  expression  of  fermentative  power j  but 
if  it  is  found  desirable  to  compare  fermentative  powers 
determined  horn  the  results  of  two  or  more  experiments, 
it  becomes  necessary  to  make  sure  that  either  tlie  total 
fermentative  power,  or  some  known  fraction  of  it,  lias  been 
.measured  in  eaeh  ease,  otherwise  no  true  comparison  can 
be  made. 

If  the  amount  of  yeas)  formed  during  fermentation  were 
in  direct  proportion  to  the  sugar  fermented,  the  ratio  of 
yeast  to  sugar  would  remain  constant,  however  much  or 
little  sugar  were  available  ;  but  experiments  mad,  by  tin 
author  show  conclusively  that  such  is  not  the  case.  The 
amount  of  sugar  available  during  fermentation  is  a  factor 
that  lias  but  little  influence  on  yeast  increase  ;  there  is,  in 
fact,  no  direct  proportion  between  weight  of  yeast  formed 
awl  sugar  fermented.  In  order  to  show  that  the  total 
fermentative  power  of  yeast  has  not  been  measured  in 
Pasteur's  experiments,  a  fermentation  was  carried  on  under 
aerobic  conditions  until  the  sugar  originally  present  was 
decomposed.  Afterwards,  using  the  principle  of  over- 
crowding as  a  means  of  preventing  reproduction,  the 
crowded  cells  were  ted  with  more  sugar.  Feeding  was 
carried  on  at  intervals  until  the  yeast  had  fermented  three 
times  the  amount  ,>f  -agar  originally  present  at  the 
beginning  of  the  experiment,  but  no  increase  in  the  weight 
of  yeast  took  place.  Thus  the  fermentative  power  of  the 
yeast  was  found  to  he  at  least  threefold  what  it  would  have 
been  if  determined  in  the  manner  adopted  by  Pasteur. 

Apart  from  the  fact  that  Pasteur  fails  to  prove  the  truth 
of  his  theory  by  comparing  fermentative  powers,  his 
hypothesis  is  further  weakened  by  the  fact  that  none  of 
the  results  of  his  experiments  are  contradictory  to  a 
hypothesis  opposed  to  his.  The  aerobic  and  anaerobic 
life-history  of  yeast,  as  demonstrated  by  Pasteur,  can  be 
accepted  without  the  truth  of  his  hypothesis  regarding 
fermentation  being  admitted.  There  is  no  prima  facie 
reason  why  the  fermentation  functions  of  yeast  cells  should 
not  be  exercised  independently  of  the  cells'  environment, 
so  far  as  the  presence  or  absence  of  free  oxygen  is  con- 
cerned; and  nothing  in  Pasteur's  experiments  contradicts 
this. 


Utilisation  of  Waste  Carbonic   Acid  Gas  in   Breweries. 
A.  Marcet.  Tr  in-.  Inst.  Brewing  7,  199—223. 

Tuts  paper  gives  a  historical  sketch  of  the  development  of 
the  plan  ijirst  carried  out  at  Guinness'  Brewery  in  1890)  of 
collecting  and  compressing  the  carbonic  acid  produced  in 
breweries  during  fermentation  and  a  description  of  the 
apparatus  and  methods  employed,  i  SeealsoXXHI.,page8  u.  i 


I'h.'  quantity  of  carbonic  acid  evolved  during  fermentation 

i-  approximately  equal  in  weight  to  the  alcohol  produced. 

ilutioo  of  carbonic   a,  id  begins  in  breweries 

irs,  in  distilleries  about   c  t,,  k   noun  alter 

"  pitching,"  and  for  somi  U  tho  evouil 

rapid  and  regular  enough  to  allow   i;  be  drawn  oil 

bj   tli r.ving  In  air. 

If  air  is  drawn  into   the  Ci  _'ot  rid 

of  bj    i  -i ial    i>  I  "r  collecting  tie-  gas  the 

ordinary  parachute   oi    tkimmer  i-  used  with   raising  ami 
.  allowing  it  to  be  kept  jusl  ahovi   I 

ol   the  carbonic  acid  in  the  vat  is 

aodby  an  ordinary  collodion  air  balloon  which  floats 

on  the  surface   of  the   carbonic  acid.      The  collection  is 

stopped  a-  - i  as  the  evolutii E  gas  becomes  slow. 

The  cc  1  is  of  a  three  stage  type,  the  gai 

being  purified  after  the  first  stage  (15  lb.  compression)  by 
pissing  through  water,  Btrong  BUlphurie  acid,  and  a  weak 
solution  of  permanganate  of  potash,  6*01  purification  100 
lb.  of  carbonic  aeid  require  5J  lb.  of  sulphuric  acid 
of  potassium  permanganate  and  ,  oz.  of  sodium  carbonate. 
The  pressure  in  the  third  stage  reaches  about  go 
atmospheres, and  from  tbi-  the  gas  passes  to  the  condensing 
coils  cooled  by  water  and  is  liquified.  The  intermediate 
collecting  vessel  and  the  are  suspended  on  Baiter's 

balances  so  that  the  attendant  can  at  once  see  when  they 
are  full,  i  Ibtained  in  this  way  the  gas  has  a  purity  of  99- j 
per  cent.,  and  is  odourless.  The  receivers  or  cylinders  are 
made  of  mild  steel  and  at  lid  drawn  or  lap  welded. 

They  are  tested  to  3,000  lb.  on  the  square  inch,  the  normal 
filling  pressure  at  ordinary  temperatures  being  about  750 — 
800  lb.  In  some  tests  male  a  year  or  two  ago  by  the 
Scotch  and  Irish  Oxygen  Co.  of  Glasgow,  vessels  of  this 
type  tilled  with  oxygen  at  1,800  lb.  to  the  square  inch  were 
allowed  to  fall  35  ft.  on  to  iron  blocks  and  otherwise 
severely  treated  without  damage  further  than  beuding  and 
slight  loss  of  shape. 

The  cost  of  the  liquid  gas  (inclusive  of  labour  and  interest 
on  capital)  is  about  3f.  10s.  and  its  selling  price  at  present 
about  18/.  per  ton. 

The  liquefied  carbonic  acid  is  now  being  used  for  raising 
beer,  in  place  of  the  ordinary  pumping-ensine.  A  reducing 
valve  is  attached  to  the  cylinder,  reducing  the  pressure  to 
about  4  lb.  per  square  inch,  or  whatever  pressure  is 
required  to  raise  the  beer  from  the  cellar  to  the  tap.  An 
air-tight  connection  is  nude  to  the  top  of  the  barrel  and 
the  pressure  not  only-  id-  the  beer  up  in  good  condition 
but  is  said  to  improve  it  as  the  level  gets  lower  iu  the  barrel. 
The  antiseptic  qualities  of  the  gas  and  its  freedom  from 
germs  also  make  its  use  preferable  to  that  of  the  ordi- 
nary beer-engine.  Liquid  carbonic  acid  has  been  found 
advantageous  in  bottling  beer,  beer  thus  bottled  maturing 
in  three  days  in  place  of  three  weeks.  It  is  also  used  for  a 
variety  of  purposes  from  aerating  water  and  bread  to 
hardening  armour  plate-. 


CCCltO  SA 


i      l»y  re 


IVAPORArOFt 


conoetisefi 

Diagram  ob  CrcxB  as  Hi  fiuof.iintiv.  Machinb. 

The  author  considers,  however,  that  one  of  its  most  im- 
portant uses  will  be  in  refrigerating  machini  s.  The  accom- 
panving  diagram  will  explain  the  character  of  the  apparatus 
and  cycle  of  operations.     The  principle  of  the  machine  is 
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of  course,  the  same  as  that  of  the  ammonia  or  ether  refri- 
gerating  machines,  and  the  degree  of  cooling  can  be  regu- 
lated by  the  pressure  under  which  the  liquefied  gas  is 
evaporated,  and  it  is  equally  easy  to  cool  water,  say  from 
70°— -30  F.,  or  to  maintain  brine  at  say  +  10°  F.  or 
—  10  ]■'.  Under  35  atmospheres  pressure,  for  instance, 
liquid  carbonic  acid  boils  at  30  F.  The  surfaces  of  the 
evaporator  coils  are  so  proportioned  that  all  the  liquid 
which  enters  the  lower  end  of  the  coil  is  evaporated  by  the 
time  it  reaches  the  top  end.  and  thus  the  maximum  efficiency 
is  obtained.  It  has  been  said  that  as  carbonic  acid  will  not 
liquefy  at  temperatures  above  87°  F.  (its  critical  poinO  its 
iible  duty  as  a  refrigerant  in  the  tropics  would  be  very 
low.  Experience  with  machines  of  considerable  power 
using  condensing  water  at  90  — 9.5  has,  however,  shown 
the  Toss  of  efficiency  to  be  very  slight,  and  40  or  50  carbonic 
aeid  refrigerating  machines  are  working  satisfactorily  in  the 
tropics.  The  carbonic  acid  refrigerating  machine  has  the 
advantage  over  the  ammonia  or  ether  machines  that  a  leak 
is  not  so  unpleasant  or  dangerous. 

In  the  discussion  T.  W.  Thorpe  stated  that  in  his  brewery 
about  1  ton  2  cwt.  of  liquid  carbonic  acid  was  obtained  from 
600  barrels  of  wort,  and  that  the  actual  cost  of  collecting 
and  compressing  was  \d.  per  lb.,  a  second  J<f.  per  lb.  being 
paid  as  royalty-  In  their  case  glass  coverings  over  the 
tuns  had  been  introduced  without  any  deterioration  of 
vigour  of  fermentation,  and  with  increased  freedom  from 
germs.  The  Aerated  Bread  Company  used  their  liquefied 
carbonic  acid  for  raising  their  bread.  Sir  A.  S.  Haslam 
was  not  prepared  to  admit  that  there  was  no  particular 
falling  off  in  efficiency  in  the  carbonic  acid  gas  machine  at 
temperatures  at  or  above  its  critical  point.  The  critical 
point  of  carbonic  acid  is  31  C.  (88°  F.),  and  of  ammonia 
117'  C.  (or  232  F.V  At  68"  F.  the  latent  heat  of  vaporisa- 
tion of  ammonia  is  540  and  of  carbonic  acid  63°,  whilst  at 
86°  that  of  ammonia  is  524:,  and  of  carbonic  acid  only 
19°.  He  considered  therefore  that,  at  least  at  high  tempe- 
ratures, the  ammonia  machines  must  be  more  economical 
than  the  carbonic  acid  machines.  The  ammonia  machine 
too,  only  required  a  pressure  of  90  to  150  lb.  (according  to 
the  temperature  of  the  condensing  water)  while  the  car- 
bonic acid  machines  would  require  from  900  to  1200  lb. 
pressure.  He  believed  1  ton  of  coal  with  an  ammonia 
machine  would  do  as  much  work  as  li  tons  with  a  carbonic 
acid  machine.  Dr.  Sykea  believed  the  relative  economy  of 
workinff  of  the  ammonia  and  carbon  dioxide  machines  to 
be  about  equal. 

In  replving  to  the  discussion  the  author  showed  a  curve 
the  pressure  produced  in  the  cylinders  by  increased  tempera- 
ture. At  1133  F.  the  pressure  was  only  about  half  that  at 
which  the  cylinder  was  tested.  In  the  tropics,  where  in  the 
sun  a  temperature  of  160°  F.  might  possibly  be  reached,  the 
pressure  was  of  course  considerably  increased,  but  experience 
showed  that  even  then  there  was  practically  no  danger. 
Referring  to  the  loss  of  efficiency  above  the  critical  point 
of  the  liquefied  gas  he  said  that  a  large  machine  to  make 
four  tons  of  ice  per  day  had  been  run  for  a  week  with  the 
cooling  water  at  100°  F.  There  was  of  course  a  loss  of 
efficiency  (as  was  the  case  whatever  material  was  used), 
but  it  was  far  less  than  they  had  been  led  to  expect). 
These  machines  were  working  satisfactorily  in  the  tropics, 
in  some  places  side  by  side  with  ammonia  machines,  so  that 
any  excessive  loss  of  efficiency  would  have  been  at  ouce 
detected. — L.  T.  T. 


Jorgensen's  laboratory  and  also  by  A.  K.  Miller  at  Ardwick 
Brewery,  Manchester,  with  absolutely  pure  cultures  proved 
that  one  single  species  can  carry  through  both  the  primary 
and  secondary  fermentation  and  give  excellent  beer. 
W.  1!.  Wilson's  practical  experience  at  Coomhe's  Brewery 
fully  confirmed  these  results.  On  the  other  hand,  careful 
experiments  were  conducted  by  the  author  in  conjunction 
with  Holm  aud  F.  Petersen,  in  his  own  laboratory  and  in 
breweries,  with  Van  Laar's  composite  yeast  (obtained  from 
Van  Laar's  Burton  Company)  and  with  mixtures  of  culture- 
\easi  types  which  had  already  been  tried  singly.  These 
experiments  showed  that  in  worts  pitched  with  these 
composite  yeasts  the  ratio  of  the  two  types  altered  as  the 
fermentation  proceeded,  one  type  gradually  increasing  with 
the  gradual  suppression  of  the  other  and  weaker  type. 
Sometimes  this  suppression  was  almost  complete  in  one 
fermentation,  in  others  it  was  but  partial,  but  continued  to 
total  extinction  when  the  yeast  from  one  fermentation  was 
used  to  start  succeeding  ones.  The  author  concludes  that 
"  Van  Laar's  composite  yeast  is  not  able  to  preserve  the 
constancy  of  ratio  between  the  species  of  which  it  is 
composed,  but  has  to  be  renewed  continually  if  wanted  to  be 
kept  unaltered."  His  experiments  show  that  in  some  eases 
if  type  a  and  type  6  of  yeast  each  give  satisfactory  results 
in  a  brewery,  a  mixture  of  those  types,  in  the  same  brewery 
and  under,  as  far  as  can  be  seen,  identical  conditions,  gives 
unsatisfactory  results.  Thus  the  "  one  species  pure  yeast  " 
system  both  gives  thoroughly  satisfactory  results,  and  is 
much  more  certain,  regular,  and  reliable  than  the  "  com- 
posite yeast"  system  advocated  by  Van  Laar. 

The  author  also  upholds  Hansen's  claim  to  be  the  first 
to  cultivate  and  investigate  really  pure  yeast  cultures 
containing  only  a  single  species. 

In  the  discussion  on  the  paper,  Tanqueray  said  his  own 
experience  showed  that  where  a  large  quantity  of  pure  one- 
species  yeast  was  used  in  pitching  with  the  ordinary  yeast 
of  the  brewery  it  would  crowd  out  the  old  yeast,  and  if, 
after  a  short  time,  a  second  charge  of  the  same  pure  yeast 
were  introduced,  it  would  entirely  replace  the  old  yeast. 
This  both  confirmed  and  extended  Jorgensen's  results. 
G.  H.  Morris  disclaimed  any  desire  on  the  part  of  English 
brewers  to  depreciate  Hansen's  work.  He  would  like  to 
see  more  attention  paid  to  the  chemical  composition  of  the 
wort  at  different  stages  and  under  different  conditions,  and 
especially  to  their  carbohydrate  composition.  His  own 
experience  was  that  each  variety  of  pure  yeast  had  one 
definite  limit-attenuation,  below  which  no  further  fermen- 
tation took  place  with  that  yeast  in  a  reasonable  time.  He 
would  like  to  see  more  definite  figures  brought  forward  to 
prove  that  the  single-cell  pure  yeast  gave  a  true  secondary 
or  after  fermentation.  Dr.  Sykes  said  since  the  meeting  of 
the  Institute  in  January  last,  his  own  actual  observation 
had  compelled  him  to  reverse  the  views  he  then  expressed 
and  admit  that  single-cell  pure  yeast  could  be  successfully 
used  and  did  produce  beer  satisfactory  as  regards  both 
flavour  and  after  fermentation.  Fellowes  did  not  consider 
the  evidence  regarding  secondary  fermentation  was  satis- 
factory. Whilst  Wilson  was  obtaining  good  results  with 
single-cell  yeast,  others  were  equally  satisfied  with  the 
results  from  composite  yeast.  In  replying,  the  author 
pointed  out  that  the  results  described  by  Tanqueray  of 
the  crowding  out  of  the  old  yeast  by  pitching  with  pure 
single-cell  yeast  may  prove  useful  in  all  cases  where  a 
period  of  transition  from  the  old  to  the  new  yeast  is 
desired. — L.  T,  T. 


Hansen's  System  of  Pure  Yeast  Culture  in  English  Top 
Fermentation.  A.  Jorgensen.  Trans.  Inst.  Brewing,  7, 
2->7—  254. 
In  this  paper  the  author  upholds  Hansen's  system  of 
employing  "  pure  yeast "  from  one  cell  against  Van 
Laar's  "composite  yeast"  or  yeast  composed  of  two 
selected  tvpes.  The  one  type  of  pure  yeast  has  now  been 
proved  to  be  successful  both  in  extended  experimental 
brewings,  and  also  in  practice  in  many  breweries  on  the 
Continent  and  in  England.  Secondary  fermentation  takes 
place  regularly  and  normally,  and  does  not  need  the 
presence  of  a  second  type  of  yeast.     Experiments  made  in 


Affinity-Constants  of  Weak  Acids.     R.  W.  Wood.     Amer. 

Chem.  J.   16,  313 — 325.     (Compare  this  Journal,  1894, 

515.) 
The  author  has  continued  his  experiments  on  the  action  of 
various  substances  in  retarding  the  fermentation  of  starch 
by  diastase.  By  employing  a  new  constant-temperature 
bath,  several  possible  sources  of  error  are  eliminated.  He 
has  investigated  the  effects  of  changes  of  temperature  on 
diastatic  action,  and  finds  that  55r  C.  is  the  most  favourable 
temperature.  The  retarding  influence  of  acids  is  due  to 
the  presence  of  hydrogen  ions  and  from  his  measurements 
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on  weak  Midi  be  has  1 n  able  to  caloulate  their  affinity 

constants,  which  agree  fairlj  well  with    th stained  bj 

t  isi».iid  from  the  measurement  of  electrical  conductivity, 

in'  neutral  lodiutn  salts  ol  the  weak  aeida  have  also  a 

strong  inhibi  .  .  probabl]   due  in  I  bi 

hydroxy]    ions    formed    bj    the    hydrolytic 

dissociation  of  tin'  salt.     The  author's  method  does  not 

apply    to    the     -:ilt-    of    exceedingly     weak     soids,    and 

consequently  no  satisfactory  i iparison  can  be  made  with 

the  numbers  obtained  bj  Shields.  The  action  ot  salts  on 
the  corresponding  acids  obeys  the  law  of  mass  action.  In 
conclusion  the  author  points  out  that  the  method  which  be 
has  adopted  may  be  applied  to  tin-  determination  of  the 
relative  affinities  of  tin-  organic  bases.-  J.  S. 


< 'imposition  and  Analysis  of  Yeast.      I'.  Guiohard.     Bull. 
Soc.  Cbim.  1894, 11, 
See  under  XXIII.,  page  S44. 
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Improvements  in  the  Process  of  and  Apparatus  for  Drying 
Distillers'  Washes  mid  the  like,  and  for  Removing  the 
Ands  therefrom.  Actien  Mashinenbauanstalt,  vonn. 
Venuleth  and  Ellenberger,  Darmstadt,  Germany.  Eng. 
Pat  11,153,  June  :,  1S93. 

Tiik  production  of  feeding-cake  from  distillers'  wash,  &c, 
usually  involves  the  evaporation  of  large  quantities  of 
water.  The  object  of  this  invention  is  to  do  away  with  that 
expensive  operation  as  tar  as  possible,  by  making  use  of  a 
process  of  precipitation  and  filtration.  For  this  purpose 
the  wash  is  raised  to  boiling,  treated  with  alum  (1  lb.  to 
3,000  galls.)  to  precipitate  the  dissolved  albuminoids,  and 
tillered  through  an  improved  filter-press.  The  latter 
consists,  as  usual,  of  a  row  of  cells  and  intermediate  pairs  of 
filter-plates  separated  Ivy  ribbed  frames.  The  wash  is 
supplied  by  a  common  main-pipe  simultaneously  and 
independently  to  all  the  cells  ;  and,  moreover,  each  filtering 
partition  is  fitted  with  a  separate  discharge-cock.  In 
consequence  of  this  arrangement,  filtration  is  rapid  and 
uniform  at  all  points  of  the  press;  and  the  veils  maybe 
made  much  wider,  and  therefore  the  press-cakes  thicker, 
than  usual.  When  the  cells  are  filled  with  insoluble 
matter  a  further  portion  of  water  is  expressed  from  the 
same,  by  admitting  air  at  high  pressure  to  every  alternate 
filtering  partition,  and  the  press-cakes  from  the  frames  are 
finally  completely  dried  in  any  convenient  manner.  The 
water  thus  mechanically  removed  from  the  wash,  carries 
with  it  the  bulk  of  the  organic  and  inorganic  acids,  and 
other  valueless  substances  originally  present.  The  cake 
being  deprived  of  these  bodies,  becomes  correspondingly 
richer  in  albuminoids,  &c,  and  compare-  very  favourably 
with  cakes  produced  in  the  usual  way. — H.  T.  P. 


Improvements  in  tin-  Manufacture  of  Yeast  and  the 
Distillation  of  Spirits.  L.  Lederer,  Dalston.  Eng.  Pat. 
12,837,  June  30,  1893. 

Thk  special  points  of  the  process  are  :  (1)  The  use  of  green 
malt  for  saccharifying  purposes  ;   (2)  the  employment  of  a 
previously-prepared  "  fermenting  medium  "  :  (3)  the  carry- 
ing out  of  the   whole  of  the  operations,  fermentation  and 
distillation  included,  without  removal   of   the  grains.     The 
fermenting  medium   is   prepared  by  making  a  strong  mash 
of  equal  parts  of  green  malt  and  rye  at  62i — 6jJ  C,  allow-  I 
ing  the  mixture  to  acidify  for  20 — 24  hours  at  48°  0.,  and 
finally  pitching  it  at  20* — 24'  C.  with  fresh  distillers'  yeast.  | 
In  about  TO — 12  hours  the  temperature  rises  to  34° — 35°  C., 
and  the  y>  ast  is  ready  for  use.      The  main  mash  is  made  in 
the  usual  way  in  an    apparatus   consisting  essentially  of  an 
ordinary  mash-tub,  into  which  a  framework  carrying  a  rota- 
tory stirring  arrangement,  and  heating  and  cooling  coils,  can   J 
be  lowered.     Haw-  grain  I  maize.  Sec. ),  if  used,  is  soaked  and 
boiled  prior  to  its   admixture  with   the  cold  mash  of  green 
malt,   &c.,  and   saccbarificatiou   is   allowed   to   proceed  at  ! 
65     C.  for  15—30   minutes.     The  mash  is  then  cooled  to 
35°  C.,  mixed  with  the   above  fermenting  medium,  further 


I    to    -'-  i'n,_-  uh.       In 

the    latter,  the  liquid  is  diluted  until  it  mi 
gallons    per    iu   lb,   ..I   grain    used,  and    acidified    with 
it.). 
i       ,east  which  Itimmed  oil',  washed  i 

itation  « iili   v.aicr,  and   is  I  !••  be  pw 

The  fermented   mash   is  distilled  in  the  usual  way  lor  the 

production  ot   -pint.       It  Is  dial I  that   tin-  | . 

economical  and  rapid  (the  whole  operation,  distillation 
included,  requir  |  than  the  older  ones;  and  that 

a  much  higher  yield  of  whiskey,  rectified  spirit.  See.,  of 
excellent  quality  may  he  obtained  bj  a  single  distillation, 
without  having  recourse  to  rectification. — H.  I.  P. 


nts  in  the   Clarification   and    I  ■<   <,f 

Syrups,  Extracts,  Wines,   Beers,  Mineral  Waters,  mid 
other  Liquids.     R.  E.  Evans,  Stratford-on-Avon.      Bog, 

l'at.    I  1,878,  du   • 

THE  inventor's  claim  is  for  an  improved  clarification 
'  II.  .ted  by  using  aluminium  hydrate,  either  alone  or  ill 
conjunction  with  gelatin,  isinglass,  algin,  albumin,  or  other 
materials. 

The  liquid  to  he  treated  is  mixed  with  a  suitable  quantity 
freshly  prepared  aluminium  hydrate;  or  alum  is  first  added 
and    then    a   judicious  quantity    of   carbonal  h  to 

precipitate  the  alumina.  Th.  clarification  may  be  materially 
assisted  by  the  addition  of  gelatin,  isinglass,  Ssc. — abont  one 
part  for  every  part  of  alumina.— L.  de  l\ 


Improvements  m  Apparatus  fdr  the  Preparation  of  Malt. 

K.  K.  1'.  Schmicdccke  and    K.  ( I.  Gade,  Berlin,  Germany. 
Eng.  Pat.  1717,  January  86,  le>J4. 

Ax  improved  system  of  pneumatic  malting.  The  ger- 
minating grain  is  contained  in  a  horizontal  cylinder,  fie.  to 
rotate  on  a  fixed  tubular  axis,  through  which  the  necessary 
air  is  supplied.  The  central  tube  is  provided  with  air-outlet 
holes  only  on  one  half  of  its  circumference,  and  is  sur- 
rounded by  a  second  tube,  from  which  radiate,  like  the 
spokes  of  a  wheel,  a  series  of  perforated  air-conveying 
pipes.  The  outer  tube.  &c,  rotates  with  the  cylinder  and 
serves  as  a  species  of  slide-valve,  air  being  admitted  to  the 
pipes  only  during  their  passage  oyer  the  apertures  in  the 
fixed  axis.  Normally,  the  said  apertures  face  downwards, 
resulting  in  air  being  supplied  to  the  pipes  as  they  revolve 
below  the  axis  (and  consequently  are  submerged  in  the 
malt)  ;  but  the  latter  may  be  set  at  any  angle,  according  to 
the  degree  of  aeration  desired.  A  throttle-valve,  mounted 
inside  the  axis,  and  capable  of  beiug  slid  to  any  desired 
point,  serves  to  divert  the  bulk  of  the  air-current  to  any 
particular  section  of  the  cylinder  which  may  happen  to 
become  overheated.     H.  T.  P. 


Improvements  in  Carbonic  Arid  Pressure  Apparatus  for 
Vessels  from  which  Liquids  are  Hetailed.  N.Browne, 
London.  From  P.  Beck,  Augsburg,  Bavaria,  Germany. 
Eng.  Pat.  1926,  January  29,  18y4. 

See  under  I.,  page  788. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(-1.)— CHKMISTKY  OF  FOODS. 

Margarin   compared    with    Natural    Butter    as    regards 
Digestibility  and  Nutritive  Value.     A.  Jolles.     Monatsh 

Chem.  15,  147—163. 

Various  statements    have    been    made  as    to  the  relative 
values  of  margarin   and  genuine  butter  as  foodstuffs,  the 
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genera]  outcome  of  which  is,  that  whilst  there  is  not  much 
to  choose  between  the  two  as  regards  digestibility  and 
nutritive  value,  butter  has  a  slight  advantage  over  margarin 
in  these  respects.  The  author  has  tarried  out  a  long  series 
of  observations  with  a  dog  fed  during  four  consecutive 
periods  with  butter  and  margarin  alternately  :  the  urine  and 
-  being  collected  and  examined  for  fatty  matter, 
nitrogenous  constituents,  &c,  so  as  to  obtain  the  data  for 
determining  how  much  fatty  matter  passed  unassimilated 
through  the  animal  under  each  set  of  conditions  as  to  feed- 
ing. In  the  first  and  second  periods  more  fat  and  less 
carbohydrates  were  given  ;  in  the  third  and  fourth,  less 
fatty  matter  and  more  carbohydrates  ;  the  fatty  matters  being 
butter  in  periods  1  and  3.  and  pure  margarin  in  periods 
2  and  4.  The  various  articles  of  food  (wheatmeal,  sugar, 
&c.)  were  carefully  analysed  and  made  up  into  dog- 
biscuits,  so  that  the  amounts  of  the  different  kinds  of  food 
constituents  consumed  during  each  period  were  accurately- 
known.  In  this  way  it  was  possible  to  trace  out  during 
each  period  the  proportion  of  proteids,  fat,  non-nitrogenous 
matters  (starch,  &c),  and  mineral  constituents  (ash),  which 
were  either  digested  and  assimilated,  or  passed  out  undigested 
in  the  fteces.  So  far  as  fatty  matters  were  concerned, 
97  to  98  per  cent,  was  uniformly  digested,  whether  butter  or 
margarin :  the  figures  obtained  during  the  four  periods 
respectively  were  as  follows  (in  grms.)  : — 

Period. 


II. 


III. 


IV. 


Contained  in  food 52"12 

„  s 0'79 

Digested 5f3S 

Percentage  digested 98*4 


12-14 

3G-S4      j 

a-86 

f05 

tl"N 

S.vtii 

H7-9 

:>7-i 

37-3B 

t-a 

Scj-14 
97-3  . 


Hence  the  conclusion  is  drawn  that  under  similar  condi- 
tions of  feeding,  butter  and  margarin  have  practically 
identical  coefficients  of  digestibility  and  nutritive  value. 

— C.  R,  A.  W. 


The  Proteids  of  the  Kidney-Bean  {Phaseolus  vulgaris). 
T.  B.  Osborne.  Seventeenth  Annual  Heport  of  the  Con- 
necticut Agricultural  Experiment  Station,  1893, 186 — 210. 

"  The  kidney-bean  contains  two  globulins  characterised  by 
great  solubility  in  very  dilute  saline  solutions,  and  by  yield- 
ing precipitates  with  acids,  soluble  in  sodium  chloride 
solutions.  One  of  these  globulins,  phaseolin,  probably 
forms  about  20  per  cent,  of  the  seed,  and  has  the  following 
composition  : — C  52-58  per  cent.,  116 ■  8-1  per  cent.,  X  16-47 
per  cent.,  S  0-  50  percent.,  O  23-55  per  cent.  The  other 
proteid,  phaselin,  is  much  more  soluble,  remaining  in  solution 
after  the  pbaseolin  has  separated.  It  is  slowly  coagulated 
by  heat  at  temperatures  varying  with  the  amount  of  salts 
preseDt  and  the  rapidity  of  heating.  It  is  precipitated  by- 
acids,  on  prolonged  dialysis  yields  insoluble  or  albuminate 
modifications,  and  has  more  nearly  the  properties  of  a 
globuliu  than  of  any  other  recognised  class  of  proteids.  Its 
elementary  composition  is:  C'51'6  per  cent.,  II  7'02per 
cent.,  N  14-65  per  cent.,  S  0-49  percent.,  O  26*24  percent. 
In  addition  to  these  globulins,  the  extracts  were  found  to 
contain  an  extremely  small  amount  of  proteose." — H.  T.  P. 


The  Proteids  of  Cotton-Seed.  T.  B.  Osborne  and  C.  G. 
Voorhees.  Seventeenth  Annual  Report  of  the  Connec- 
ticut Agricultural  Experiment  Station,  1S93,  211 — 217. 

Considerable  practical  difficulties  were  encountered  in  this 
investigation,  and  the  results  are  by  no  means  complete.  So 
far  the  authors  have  found  that  the  proteids  of  cotton-seed 
comprise: — 1.  A  very  small  proportion  of  a  substance 
resembling  proteose.  2.  About  16  per  cent,  of  a  globulin 
(styled  edestin)  similar  in  composition  and  probably- 
identical  with  the  vitellin  existing  in  the  seeds  of  wheat, 
maize,  hemp,  flay,  &c,    Edestin  is  soluble  in  saline  solutions 


and  has  the  following  composition  :—C  51  "71  per  cent., 
HG-86  per  cent.,  X  18-64  per  cent.,  S  0-62  per  cent., 
O  22- 17  per  cent.  3.  A  proteid  soluble  in  weak  potash,  but 
not  in  salt  solutions.  4.  A  nitrogenous  substance  insoluble 
in  either  of  the  above  solvents.  The  total  nitrogen  of  cotton- 
seed is  distributed  among  these  various  proteids  in  the 
following  proportions :— Proteose,  2  per  cent.;  edestin, 
42-3  per  cent.;  alkali  -  soluble  proteid,  44-3  per  cent.; 
insoluble  proteid,  11-4  per  cent. — H.  T.  P. 


Normal  Chlorine  in  Spring  Waters.     R.  Haiues. 
J.  Franklin  Inst.  137,  134—139. 

It  is  probable  that  the  amount  of  "  normal  chlorine " 
naturally  existing  in  spring  waters,  as  distinguished  from 
that  due  to  contaminating  influences  arising  from  the  life 
and  occupations  of  man,  will  be  found  to  be  fairly  constant 
in  the  waters  of  any  particular  locality,  as  has  been  found 
in  Massachusetts,  where  the  matter  has  been  under  investi- 
gation for  several  years. 

It  has  been  shown  that  the  amount  of  normal  chlorine 
decreases  regularly  from  the  sea-coast  inland.  Waters, 
free  from  all  contamination,  near  the  coast  contain  about 
0-65  part  of  chlorine  to  100,000,  and  in  the  western  part  of 
the  State  about  0-10  part  to  100,000. 

Lines,  called  "  isochlors,"  have  been  plotted,  passing 
through  places  of  equal  amount  of  chlorine  in  normal 
waters,  and  as  these  preserve  a  general  parallelism  to  the 
coast-line,  it  is  reasonable  to  attribute  the  decrease  of 
normal  chlorine  to  the  diminishing  effect  of  the  sea-air. 
From  recent  investigations  it  is  probable  that  a  similar  set 
■  if  lines  can  be  found  for  New  Jersey  and  Eastern  Pennsy  1- 
vania.  In  the  present  paper  the  vicinity  of  Philadelphia, 
east  of  the  Delaware  River,  is  alone  under  consideration. 
Ten  suitable  sources  of  water  were  found,  from  which  21 
samples  were  taken  and  analysed.  It  is  probable  from  these 
that  the  normal  chlorine  of  this  district  approximates 
closely  to  0-20  part  to  100,000.  The  chlorine  was  deter- 
mined by  the  usual  volumetric  method  with  silver  nitrate 
and  potassium  chromate,  but  with  the  improvements  and 
corrections  described  by  Hazen  (Am.  Cheiu.  J.  11,  409), 
which  are  re-described. — R.  B.  P. 
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Improvements  in  or  relating  to  the  Manufacture  or 
Preservation  of  Condensed  Milk.  C.  Ekin  and  W.  H. 
Thew,  both  of  London.  Eng.  Pat.  14,894.  August  3, 
1893. 

According  to  this  invention,  levulose  or  maltose,  or  a 
mixture  of  both,  is  used  instead  of  cane-sugar  in  the  manu- 
facture of  condense!  milk  or  condensed  peptonised  milk. 

The  inventors  claim  the  preparation  of  a  product  which 
does  not  cause  dyspepsia.  In  other  respects  the  manufac- 
ture of  the  peptouised  article  is  carried  out  as  set  forth  in 
the  specification  of  W.  H.  Thew,  Eng.  Pat.  1313  of  1884. 

— L.  de  K. 


Improvement  in  the  Manufacture  of  Condensed  Milk 
Preparations.  H.  B.  Briggs,  Loudon.  Eng.  Pat.  15,434, 
August  14,  1893. 

According  to  this  invention,  levulose   is   substituted   for 

cane-sugar  in  the  manufacture  of  condensed  milk,  and  used 

to  the  extent  of  about  25  per  cent. 

The  inventor  claims  that   thus  a  more  soluble  and  easily 

digestible  product  is  obtained. — L.  de  K. 


Improvement  in  the  Manufacture  of  Condensed  Milk 
Preparations.  Invalids'  and  Children's  Foods.  H.  B. 
Briggs,  London.     Eug.  Pat.  15,435,  August  14,  1893. 

According  to  this  invention,  invert  sugar  is  substituted 
for  cane-sugar  iu  the  manufacture  of  condensed  milk  and 
farinaceous  food  preparations. 

The   inventor   claims   the    preparation   in  this   wise    of 
articles  of  easier  digestibility. — L.  de  K. 
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A  Pith  Extract  01  I  and  in  Utilising  the  B 

11  /  tutting  from  tlit  Production  of  flu 

tame.     \\  .  htnebel  and  I'.  S.  Sahlfeld,  bolhoi  Hannover, 
Germany.     Bug  Pat  1  igusl  17,  l- 

Tmk  preparation  of  an  alimentary  fluid  fit  and  the 

utilisation  of  the  waste  product-  for  manure,  is  tbepi 
object  nf  this  invention. 

l-'i-h.  after  being  deprived  of  beads,  tails,  entrails,  tins, 
-kin*,  tcales,  and  otber  uneatable  parts,  are  reduced  to 
small  pieces,  mixed  with  a  Bailable  quantity  of  water,  and 
cooked  in  ii  close  vessel  by  means  of  Bteam,  the  temperature 
being  raised  to  160°— 170s  C.  When  all  the  soluble  parts 
have  been  extracted  by  the  water,  the  liquid  i-  first  ]>  issed 
through  .i  sieve,  and  after  Bkimming  off  the  fatty  matter,  it 
constitute-  the  Bsh-ossence,  which  maybe  used  ai 
either  alone  or  in  conjunction  with  oilier  nutritious  sub- 
stances.   The  waste  parts  ,.i  the  fish,  together  with  what 

remains  OU  the  sieve,  are  used  for  manure,  after  being  first 
mixed  "iili  a  suitable  amount  of  lime,  clay,  or  similar 
diluent.  —  L.  <lc  K. 


(fl.)— SAMTAKY  CHEMISTBi   AND  WATER 
PURIFICATION. 

The  Purification  of  Effluents.     H.  Schreib.     Zeits.  angew. 
Chem.  1894,  233. 

Tiik  author  opposes  the  generally  entertained  notion  of  the 
solvent  action   of  lime,  used   as  a   sewage  precipitant,  on 


the  suspended  organic  matti  -  that  the    time 

treatment  ■  -   !t-  in  a  decrease  of  the 

organic   ma  ilution,  so   thai   it    such  ■    dissolving 

action  of  lime  for  organic  man.  I   is  mora 

than    counterbalanced    by    the    precipitation     of    or:' 
matter  which  ta  ibtain 

further  informarj n  tin-  were 

tested  by  I  m  during  tl 

of  time  at  C.    The  esl  nation 

of  the  organic  matter  in  a  purified  effluent  i-  liabli 

error-    if    the   residue   on    ignition   bi  with 

ammonium  carbonati 

solutii  thoul   previously  treating  them 

with    carbonic    ai  id.      The  effluents    experimented   upon 

were — 

Organic  Hatter. 
ins  in  MX)  i  ec. ..    B7  mg 

. .  i .  - 
ll      •  liold  ..    35 

I  -:il  mixture  „  . .  LOS 

The  purification  obtained  in  the-.  the  above- 

mentioned  lime  treatment  is  Table  I.     In  orJei  to 

te-t   the  precipitating  power  of  lime  for  organic  mal 
apart  from  it-  solvent  power  with  r.  gardto  suspended  organic 
matter,  the  above  effluents  in  a  second  series  of  experiments 
were  first  filtered  and  then  subjected  to  the  lime  treatment. 
The  results  arc  shown  in  Table  II. 


Table  I. 


Organic  Matter  m  Grins,  in  1,000  cc. 


Matter  n  moved  in  Grms.  in 

1.000  cc.  Iii  (inns,  or 


:..n  o(  Effluent. 


Starch-works' effluent : 
.  Unpuriucd  . . . 
1. 

(.Purified 


(  Unpurined  . 
(.Purified  ... 


.  I'npuritied 
(.Purified  ... 

{Unpurified 
Purified    .. 


Cardboard-works'  effluent : 
(Unpurified 


H 


(Purified  ... 

(Unpurified  . 

Purified  .... 

i  Unpurified  . 

''(Purified  .... 

(Unpurified  . 

'IPurified  ... 


Mixture  of  manufacturing  and  house- 
hold etlluc     • 

i.urified 

IPurified 


11. 


{l*npurified  , 
Purified  .... 


(Unpurified  , 
(Purified  .... 


In 

Suspension. 

In 

Solution. 

Total. 

In 

Suspei 

in 

Solution. 

Total. 

1,000 

320 
0 

1180 
831 

12250 
833 

[       320 

! 

115 

221 

61Q 

710 
510 

1,820 

510 

>       010 

17" 

R 

520 

423 

1.1115 

125 

1-75 

1,070 

170 

215 
0 

355 
525 

800 

525 

2  15 

30 

275 

•  '11 

113 
0 

SIS 

310 

760 
510 

115 

105 

250 

211 

180 
0 

2K' 
112 

12.i 
112 

\         ISO 

12- 

.. 

155 
0 

135 
S80 

530 

[•         155 

155 

310 

225 

200 

0 

310 

235 

510 

21)5 

| 

75 

275 

-71 

235 

0 

595 
533 

830 

535 

}     - 

00 

■'.5- 

180 
0 

750 

960 
700 

t         180 

1 

80 

. 

711 

11." 
0 

77* 
605 

y      lis 

120 

315 

1,036 
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Table  I. — cunt. 


Description  of  Effluent 


Towns'  effluent : 

1  Unpmilied 

(.Purified 

{lupurifieJ 
Purified 

Mixture  of  manufacturing  and  housi  - 
hold  effluents  : 

.  I  npurilied 

(.Purified 

C  Cnpurified 

15.] 

(.  Purified 

(  Vnpurified 

16.] 

Cl'iiriticit 


Organic  Matter  in  Grms.  in  1,000  cc. 


In 
Suspension. 


1,165 

0 
820 

0 

0 
550 

0 
270 

0 


In 

Solution. 


16n 
130 
215 
17S 

575 

-■ 

745 
9S5 
925 


1,325 

130 
435 
175 

3,595 

S85 

1,600 

745 

1,253 

B25 


Organic  Matter  removed  in  Grms.  in 

1,000  cc.  In  Grms.  of 


In 

Suspension. 


1,165 


220 


3,020 


II, 
Solution. 


VII 


190 


305 


ICO 


Total. 


1,195 


855 


CaO  in 

1,0011  cc. 


2.80 


308 


S5S 


Tablk   II. 


Description 
of 

a. 

Purified 
by  Filtration. 

b. 

Purified  with  Lime 

without  previous 
Filtration. 

c. 

Purified  with  Lime 

after  Filtration. 

riffereuce 
between  b  and  c. 

Effluent. 

Loss  on        Degrees 
Ignition.      absorbed. 

Loss  on 
Ignition. 

1  I 
absorbed. 

Loss  on 
Ignition. 

Degrees 

Loss  on         Degrees 
Ignition.      absorbed. 

930                     5>S0 

B35                 2vt 
640                   "17 

7-3 
495 
415 
545 

87 
275 
24" 
525 
233 
115 
170 
430 
6S5 

2ti7                  -  50 

211                  -  45 

—  in 

-17 

2.              „              „            

710 

555 
615 
240 
435 
310 
595 
340 
160 
215 
575 
1,050 

243 

1S5 

209 
58 
179 
118 
270 
269 

70 

221 

378 
435 

S.              ,.              .,            

123 
525 
510 
112 
280 
235 
535 

2:'.:, 

ISO 
175 
385 

745 

160 
22 1 
214 

30 
137 

96 

26a 

109 

45 
118 

172 
308 

4.                  „                 „               

224 
217 

35 
US 

97 
249 
117 

S3 
119 
157 
S14 

-  20 

-  25 

-  5 
+    5 

-  10 

-  62 

-  15 

-  5 
+  45 

-  60 

-  78 

±     0 

G.                    „                .,                

7.                    „                „                

+    3 

-  1 
-19 
+    1 

-  13 

10.            „                „            

-  52 

13.          „                        

9 

+     1 

15.            „                „             

-  15 

16.            „                              

+    6 

These  results  show  that  in  the  direct  purification  an 
effluent  is  obtained  containing  almost  invariably  a  greater 
amount  of  organic  matter  in  solution,  as  is  the  case  when 
the  purification  has  been  preceded  by  filtration.  This 
shows  that  lime  to  some  extent  does  dissolve  suspended 
organic  matter,  but  the  statement  that  by  the  lime  treat- 
ment the  total  quantity  of  organic  matter  in  solution  is 
increased,  is  without  foundation. — C.  O.  W. 


The  Removal  uf  Pathogenic  Bacteria  from  Drinking-  Water 
In,  Sand- Filtration.  G.  W.  Fuller.  Tech.  Quart.  1693, 
6  [•»],  273—285. 

Th  \t  sand-filters  properly  worked  are  effective  in  removing 
bacteria  from  drinking  water  is  shown  by  the  investigations 


of  P. Franltland,  who  found  an  average  removal  of  9"- 6  per 
cent,  of  the  bacteria  in  unfiltered  Thames  water,  after 
filtration.  At  the  experiment  station  at  Lawrence, 
Massachusetts,  intermittent  filtration  through  sand  was 
found  to  effect  the  removal  of  97-3  per  cent,  of  the 
bacteria  in  the  original  water  taken  from  the  city  supply. 
When  river-water  containing  more  than  ten  times  as  many 
bacteria  as  did  the  city  supply,  was  filtered  experimentally 
in  the  same  manner,  a  filtrate  containing  as  low  a 
number  of  bacteria  as  in  the  former  experiment  was 
obtained.  Three  of  the  species  of  bacteria  most  prominent 
in  the  river-water  were  not  present  in  the  filtered  water, 
B.  coli  communis  being  one  of  these.  That  the  water  was 
not  always  completely  sterile  appears  to  be  due  to  the  fact 
that  bacteria  found  access  to  it  after  its  filtration,  through 
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the  outlet  pipes  and  undei  drains,  Intermittent  filtration, 
according  to  the  method  thus  experimentally  employed, 
would  be  too  costlj  fbi  prai  t.i<  &l  pur|  the  ami  an 

water  filtered  pel  a lid  ool  ozceod  250, I  gallons  daily. 

Am  elaborati     eries  ol  experiments  was  ca 1  out  to 

rtain  whether  ordinary  sand-filter*  carefully  worked 
etent  to  remove  bacteria  applied  in  large  nnmhers 
us  pare  cultivations  An  example  of  the  method  of 
experiment  ultimately  adopted,  maj  be  quoted.  A  pure 
cultivation  of  a  bacterium  was  prepared  of  such  strength 
dint  l  oe.  oontained  on  an  average  20,000,000  bacteria. 
This  solution  was  applied  to  the  filters  in  the  proportion  of 

u  part  to  3,000  parte  of  water  at  intervals  or  om.-  or  two 
Iioiir-,  according  to  Hie  rate  of  filtration.  Every  cubic 
centimetre  of  water  which  entered  the  filter  contained  on 
an  average  6,000  bacteria  in  addition  to  the  water-bacteria 
normally  present.  The  amounl  of  organic  matter  in  the 
water  was  increased  as  little  as  possible,  so  thai  direct 
comparison  could  be  made  with  the  water  in  its  uninocolated 
condition.  Using  B.  prodigiosus  for  the  purposes  of  this 
investigation,  the  following  results  were  obtained  : — 


Depth ot  Killer   Rate  of  Filtration 
I..  |.\,.i  IGalls.  n 

hi  reeu 


Wen 
Nun. I 
Bacteria 
applied. 


Percent. 




2,400,000 
1,800,000 


8,060 
6,220 


B9*M 
90#96 


99-83 


0-5 

1.100,000 

1 

320,000 

l 

in  i.ooo 

2 

21,000 

4 

4,000 

C 

1.600 

As  a  practical  outcome  of  the  experiments  carried  out  at 
Lawrence,  a  filter  :!i  acres  in  area,  and  having  a  capacity  of 
5  million  gallons  per  day  has  been  constructed,  which  is 
remarkable  from  the  fact  that  it  is  worked  intermittently, 


the   oxidatii      thus    induced   aiding    the   n  Ihi 

orgoi  imulali  satthi 

It  ba  iti  .1  tli.it  it  i-  pra  n 

oicallj  remoi  i 

t.ria  in  the  unfiltered  watei      1 


With  regard  to  to  the  elficiency  of  the  surface  layer  of  a 
Biter  (considered  in  Berlin  t  i  be  the  most  important  portion) 
it  is  found  that  the  numherof  bacteri  i  in  the  filtered  water  is 
bul  slightly  influenced  by  the  removal  of  the  surface 
during  the  scrapings  of  the  filter  which  are  periodically 
necessary  to  prevent  choking.  There  is  certainly  a  slight 
increase  in  the  number  of  bacteria  in  the  filtered  wati  I 
after  acraping,  but  it  only  amounts  to  a  small  fraction  of 
1  per  cent. 

Practice  differs  concerning  the  selection  of  sand  for  the 
construction  of  filters.  Im  Germans;  it  is  usual  to  wash  out 
the  liner  particles,  but  this  is  not  done  tit  the  Lawrence  ex- 
periment station  mow  under  consideration.  Samuelson,  the 
chief  engineeei  of  the  Hamburg  Waterworks,  states  that 
the  best  filtering  sand  is  one  consisting  of  particles  uni- 
formly approximating  to  adiameterof  1  nun  Experience 
at  Lawrence  shows  however,  that  finer  particles  than  this 
are  useful  in  tilling  up  interstices,  and  the  following  canon 
has  been  arrived  at  : — "  The  effective  size  of  a  sand  is  con- 
sidered as  the  maximum  diameter  of  the  finest  It)  per  cent. 
of  the  grains."  Th  ■  size  of  the  sand  grains  from  the  best 
filters  at  Laurence  lies  between  0*2  and  0-3  mm.  That  it 
is  the  upper  part  of  the  filter  which  does  the  greater  part  of 
the  work  of  purification,  is  shown  by  the  following  table, 
containing  the  figures  given  by  a  filter  that  had  been  in 
operation  for  about  li  mouths. 


I'M  I   \  I  - 

/»!/'(  I  /    •  S 

/■'mi//  11,//,,      or  l/ii'/.  /  {feeling  '//<   Di 

and  Pm  </  \    P,  ll  ■[ 

Pat.  |  27,  1898. 

An:  ther  with 

such  as  en  emulsion 

the  sewage  bj  means  of  strain.     After  this  rreati 
it  1  \i\  am  precipitation  pi 

'  —J.  I 

Improvements  relating  In  !/„■  Purification  ■■■    Fl 
Apparatus  therefor.     L.  and  C.  Maichi     B 
France.     Eng.  Pat.  12,941,  July  I,  189 

Tin:  inventors  hvj  claim  to  a  process  for 
which  consists  in  destroying  the  germs  and  • 
employment  of  lime,  then   rendering  the  wati 

precipitating  the  lime  with    carbonic  a.  id.      A 

for  mixing  the  lum-  water  and  water  to  be  purified,  is 

■Ml  claimed. — .1.  <  .  I 


Improvements  in    the  Purification   oj    v 
tike  Waste  Liquids,  and  in  Apparatus  em\ 
W.  E.  Adeney,  Monkstown,  co.  Dublin,  and  v. 

■'own.  I'll.  Dublin.     Eng.  Pat.  13,154,  .1 

Tin    |  tend  and  i: 

invei  ■  patents   3312   and    18,983 

10,929  of  1891   (this  Journal    1891,1021   a 

They  now  treat  the  effluent  of  settled  - 
with    sodium    manganate    (i — ,"i  grains    to    " 
about   7  grains  to  thi 
m  nitrate  (2  to  3  grains  to  the  gallon  ,  tin 
being  then   subjected  to  the  action  of  bacteria  and 
micro-organisms. 

'I  he  plant   employed  is  quadruplicate,  each   unit   com- 
prising (1)  a  deep  tank,  narrowing  at  the  bottom  to 
an   axiallj    located  sump   hole,  to   the   bottom    of  which 
reaches  (3)  a  pipe  connected  with  (4)  a  chamber  in  which 
a  partial  vacuum  can  be  produced.    The  foregoing 
ment    permits   of   the   collection,   in   the    i 
chambers,  of  the  solid   sewage,  of  the  three  precipi-. 
producid  by   the   three   reagents   employed 

si:  produced  by  the  bacterial   action.     Ni  .    the  top  of 
each  tank     -  overflow,  leading  to   (6     a  widi    pipe 

which  :t:    its  turn  extends    nearly  !■>  the  botl 
tank  ;  this   allows  of  the  How   ol  liquid  from  the  first  to  the 

lank,  from  the  second  to  the  third,  and  bo  on, 
reagei  Is  ei  t<  i  the  stream  in  the  conduit  between  I 
An  equal  distribution  of  the  upward  (low  of  liquor  in 
tank-     -  tred   by  mem-  of  spreading  arms    n   , 

plnced  horizontally  near  the  end  of  the  affluent  pij 

The   products  obtained  are  (from  tank   No.    1)    1,   solid 
■  settlings,  which  are  drained  and  dried,  beicg  same- 
times  mixed  with  a  little  manganese  oxyhyd  ent 
putrefaction    during   the   process  :  2    (from    tank 
manganese  ox \  hydrate  which    is  dried  and    . 
manganate  manufacture;  3  (from  tank  No.  3),  aluminium 
hydrate  and  basic  sulphate,  which  is  recovered  at 
by  treatment  with  sulphuric  acid.   This  prcci 
gets  richer  in  manganese  (carried  over  from  tank  . 
then  fused  with  sodium  hydrate  and  nitrate  to  obtain  so 
manganate  and  alumiuate. 

The   author-  have   further  found   that  the  • 
iron  and  m  as  obtained  by  treating  manganiierous 

iron  ore-  with  sulphuric  acid,  maybe  substiioti  halo 

of  alumina   in  tank  3  and   the  precipitated   basic  hydr.. 
and    carbonates  recovered  by   subsequent  treatment  with, 
sulphuric  acid. 
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When  sewage  contains  much  or  very  carbonaceous 
inic  matter,  it  is  well  to  add  the  aluminium  sulphate 
•<  iron  and  manganese  equivalent)  before  the  sodium 
manganate,  increasing  its  amount  to  1C — 30  grains  pet 
gallon.  Waters  containing  much  acid  or  alkaline  trade 
effluent  require  to  be  preliminarily  neutralised  by  chalk  or 
by  mineral  acid,  according  to  circumstances. 

A  further  claim   in   this  patent  relates  to  an  automatic 
machine    for    supplying    regularly     definite    amounts    of 
nt.  whether  liquid  or  solid. — E.  R.  B. 


Improvements  in  the  Treatment  of  Sewage  Sludge.     R.  C. 
Tanner.  Chester.     Eng.  Pat.  13,305,  July  8,  1893. 

Thkse  improvements  consist  in  breaking  up  pressed  sludge 
cakes  in  a  pug  mill,  to  the  under  side  of  which  is  attached 
a  perforated  cone,  through  which,  by  the  rotation  of  a 
conical  screw,  the  material  is  forced  to  fall  down  in  a  ver- 
micular condition  on  to  a  travelling  belt  which  carries  it 
into  a  hot  chamber,  where  it  is  dried  and  is  fit  for  immediate 
use  as  a  manure,  or  for  carbonisation  to  obtain  ammoniaeal 
liquor  and  other  by-products. 

The  machinery  which   the  inventor  proposes  to  employ  is 

scribed  in  Eng.  Pat.  2218,  1859.— J.  C.  C. 


Improvements  in   the  Treatment  of  Sewage  am!  other  Fail 
Waters.     R.    C.    Tanner,   Chester.      Eng.    Pat.    14,642, 
July  31.  1893. 
V  SOLUTION  of  persulphates  of  iron  or  a  mixture  of  proto- 
and    persulphates   of    iron    is   evaporated   to   dryness   aud 
mixed  with  bleaching  powder.     The  sewage  is  treated  with 
this  mixture  after  having  been  made  alkaline  with  lime. 
-J.  C.  C. 

Improvements  in  the  Construction  of  Tanks  <>r  Receptacles 
for   the  Precipitation   of  Sewage,  and   fur  like  Purposes. 
.   .  Ives.  Derby.     Eng.  Pat.  13,411,  July  11,  1893. 

Ix    the    figure.  A    is   the   tank,  terminating   at   its    lower 

extremity  in  an  inverted  cone,  with  or  without  the  sump  11. 

-  the  sludge   suction-pipe.     The  sewage  enters  the  tank 

through  the  pipe  F,  directly  over  the  sump  B  (finally  flowing 


Improvements  in   and  in  the  Production  of  Compositions 

adapted  to  he  used  in  the  Tieatment  of  Sewage  and  other 
Foul  Waters.  C.  A.  Burghardt,  Manchester.  Eng.  Pat." 
14,801,  August  2,  1893. 

The  patentee  produces  a  new  composition  or  cake  contain- 
ing ferric  sulphate,  ferric  chloride,  aluminium  sulphate,  and, 
in  some  cases,  sodium  sulphate,  for  the  treatment  of  sewage 
and  other  foul  waters.  The  new  product  principally  diners 
ti. .tn  that  claimed  in  his  patent,  Eng.  Pat.  13,316  of  1892 
(ibis  Journal,  1893,  778),  by  the  presence  in  it  of  alumi- 
nium sulphate  and  by  the  fact  that  no  storing  process  is 
now  necessary. 

Two  methods  of  preparation  are  described  :  either  finely- 
powdered  bauxite,  or  other  aluminiferous  material,  ferric 
oxide,  and  salt  are  mixed  with  sulphuric  acid,  or  to  an 
aqueous  solution  of  aluminium  sulphate  concentrated  solu- 
tion of  ferric  chloride,  mixed  with  sodium  sulphate,  is  added. 
In  either  case  evaporation  yields  the  mass  or  cake  claimed. 

Whether  the  aluminium  or  the  iron  is  allowed  to  pre- 
dominate in  the  cake  is  determined  by  the  special  purpose 
to  which  it  is  to  be  put ;  for  "  general  domestic  sewage  " 
the  cake  should  contain  about  1 1  per  cent,  of  iron  as  ferric 
sulphate  or  chloride,  and  2 "5  per  cent,  of  aluminium  as 
sulphate.— E.  R.  B. 


Tank  for  the  Pkecipitatiox  ok  Sewai-.e,  &c. 

upwards),  by  means  of  the  cover  G',  which  is  connected  to 
distributing  arms  H,  designed  to  distribute  the  sewage  over 
the  whole  surface  of  the  tank  when  running  into  the  same, 
and   to  ensure  the  rising  of  this  sewage  uniformly  to  the 

a  arms  at  !.  At  or  about  the  top  are  overflow  arms 
it  I.  spread   out  to  assist  the  uniform  upward  action  of  the 

.   the  overflow    arms  being  I  with  an  outlet 

K  to  earry  the  effluent  away. — J.  C.  C. 


Improvements  in  and  Relating  to  the  Softening  and  Purify* 
ing  of  Water  and  Apparatus  therefor.  H.  L.  Doulton 
and  A.  W.  Manger,  both  of  Lambeth  Potteries,  Surrey. 
Eng.  Pat.  15,169,  August  8,  1893. 
The  apparatus  is  intended  to  soften  and  purify  water  by 
firstly,  removing  the  temporary  hardness ;  secondly,  re- 
moving the  permanent  hardness ;  and  thirdly,  for  removing 
the  alkalinity  when  required.  To  remove  the  temporary 
hardness  the  water  is  treated  with  lime  in  a  mixing  trough 
and  afterwards  passed  through  settling  and  filtering  tanks. 
To  eliminate  the  permanent  hardness  the  water  is  then 
treated  with  soda  or  other  suitable  reagents,  in  a  similar 
set  of  tanks,  and  finally,  to  remove  alkalinity  a  perforated 
tank  containing  suitable  reagents,  such  as  boracic  acid, 
aluminium  phosphate,  or  the  like,  is  arranged  between  the 
baffles  of  the  settling  tauks  in  such  a  manner  that  the  water 
is  subjected  to  the  action  of  such  anti-alkaline  reagents  as 
are  adopted. — E.  G.  C. 


Improvements  in  the  Treatment  of  Sewage  and  Waste 
Waters.  G.  Jarmain,  Huddersfield.  Eng.  Pat.  16,522, 
September  2,  1893. 
The  inventor  treats  charged  sewage  sludge,  the  result  of 
precipitation,  with  crude  hydrochloric  acid  to  dissolve  out 
the  iron  or  other  mineral  matter  contained  in  the  sludge. 
This  solution,  after  being  partially  neutralised,  can  be  used 
again  as  a  precipitant  for  other  sewage.  The  animal 
charcoal  after  the  extraction  is  used  as  a  filtering  medium. 

—J.  C.  C. 


Improvements  in  or  Relatinj  to  the  Disinfection  of  House 
and  other  Refuse,  and  Apparatus  therefor.     A.  T.  Boult, 
Middlesex.     Erom   F.   8.  Salberg,  Brussels,  and  M.  Neu- 
mann, Vienna.     Eng.  Pat.  4169,  February  27,  1894. 
Ix  this  patent  is  described  a  general  process,  automatic  in 
its  action,  for  the  di-infecting  aud   rendering  harmless  oi 
refuse   and  offal  of  all    kinds,   at    the  time  of  their  being 
deposited  in  all  the  various  kinds   of  receptacles  alloted  to 
their  storage.    The  several  modifications  of  these  receptacles 
(^dust  bins,  scavengers'  car's,  water-closets,  with  and  without 
water  supply,   urinals,  lavatories.   &e.)  rendered  necessary 
by  the  process  are  also  described,  figured,  and  claimed  at 
considerable  length. 

The  "  fundamental  idea"  of  the  process  "  consists  in  the 
utilisation  of  the  force  developed,  for  instance,  by  the  dis- 
cbarge into  a  scav.-vager's  cart  of  refuse  from  a  bin,  for 
working  an  apparatus  intercepting  the  dust  on  the  one 
hand,  and  on  the  other  distributing  a  disinfectant." 
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In  ■  modifloation  which  ie  applicable,  refute 

Calling  into  a  receptacle  load-  the  vanes  of  .1  shaft  disposed 
noroM  the  envitj  ol  the  receptacle,  the  shaft  then  rotates, 
and  by  a  simple  mechanism  allows  a  certain  quantity  of  a 
disinfectant  to  fall  into  the  receptacle  1  ithet  solid  or  liquid 
disinfectants  ma)  bG  employed      B  B.  B. 


DISINKl  CTANTS. 

PATENTS. 

Improvements  in    Himigants.     I.  S.  McDougall  and  J.  T. 
McDougall,  London.     Sng.  Put.  14,411,  Jul)  26,  1898. 

To  facilitate  the  combustion  of  Bulphut  and  of  curl  mi, 
when  either  of  those  substances  is  burned  as  a  fumigaut. 
the  inventors  propose  to  add  suitable  nitrates,  such  as  those 
of  potassium,  sodium, ammonium,  or  barium,  in  proportions. 
however,  not  so  high  as  to  cause  explosions.  In  practice, 
they  find  "  sulphur,  ;.'.  parts  1  nitrate  of  potassium  or  other 
nitrate  or  mixtures  of  them,  25  parts " ;  ami  "carbon,  70 
parts;  nitrates,  80 parts "  j  to  be  useful  proportions.  The 
percentage  of  nitrate  must  not  1  rceed  60  pi  r  cent,  accord- 
ing to  the  inventors.— E.  B.  U. 


improvements  in  the  Production  of  Fnsecticides,  I.  S. 
McDougall  and  .1  T.  McDougall,  London.  Eng.  Pat. 
14,412,  July  26,  1893. 

In  the  preparations,  by  means  of  boiling  water,  of  tobacco 
extraot,  to  be  used  »-  an  insecticide,  hitherto  much  of  the 
nicotine  has  been  lost  by  volatilisation;  the  patentees 
therefore  propose  to  extract  with  ver)  dilate  acid,  e.g., 
.with  16  oz.  of  concentrated  sulphuric  acid  to  100  lb.  of 
tobacco.  The  acid  employed  may  be  sulphuric,  hydro- 
chloric, nitric,  acetic,  phosphoric,  or  a  suitable  mixture  of 
them.— E.  B.  B. 


A  Aeic  Method  of  Treating  Cotton    Wont,  J.int,    Gauze, 

Wood  Fibre,    Lute,    Bandages,  Flannel,  Sponges,    and 

similar    Substances    used  for  Medical    and    Surgical 

Purposes,   in   order    to    rentier   them    Antiseptic.      M.  C. 

<  lutterliuck,  liurton-on-Trent.  .Kug.  Pat.  14,812,  August 2, 

1898. 

1'mk   substance    to    be  treated  is   placed  in  a  chamber  and 

alternately  subjected  to  the  action   of  sulphur  dioxide  gas 

and  ammonia,  era  mixture  may  be  introduced  by  volatilising 

ammonium  sulphite.     The  process  is  completed  by  driving 

out  the  excess  of  ammonia,  if  any,  by  a  current  of  dry  air. 

—J.  C  I 


Improvements  in  Sulphur  Candles   or  Fttmigators.     (  .  T. 
Kingzett,  Chislehurst,  Kent.     Eng.  Pat.  14,903,  August  3, 

The  object  of  this  invention  is  to  provide  a  means  whereby 
the  block  of  sulphur,  forming  a  "sulphur  candle"  or 
fumigator,  may  be  readily  ignited.  This  "  lighter  "  is  made 
by  steeping  or  porous  material  (such  as   muslin, 

cotton  wool,  paper,  straws,  &c.)  in  melted  sulphur  so  that 
it  becomes  coated  "  ith  it.     Combustible  material  is  naturally 
preferable    for   the   supporting   material,  but   thin  asl' 
cloth  for  example  may  be  employed,  providing  the  coating 
layer  of  sulphur  be  sufficiently  thin. 

To  use  the  "  lighters  "  these  may  be  either  wrapped  round 
the  top  of  the  candle  projecting  above  the  end,  or  the  strip 
mny  be  fused  on,  or  simply  lie  loosely  on  the  top  of  the 
candle. 

In  any  ease  the  thin  layer  of  sulphur  on  the  "  lighter"  is 
readily  set  on  tiro,  and  running  down  on  to  the  top  surface 
of  the  caudle,  fires  it  also. 

The  lighting   material  may  itself  be  used  as    a  fumigator, 
and  is  then  conveniently  made  in  a  ribbon  like  form  « 
can  be  rolled  up  as  a  candle. — K.  K.  li. 


Improved   Method   mid  Mean,  fo,    I',.  I    .,,1   ami 

other    '  and  for    rupplying    Sterilised   -I"    to 

Rooms  and  other  Enclosed  Spaci        '    Effri  at,  I'.ru--.  I-, 
'"mi.     Eng.  Pat.  15,797,  August  19,  i 

1"|     principle  recognised  in  the  i ess  is  that  a  1 

air  passing  over  a  m  ■  iii  i.  at  eon  th 

i  i.i   it  cool  iin< ,  so  that  if  < 
where  air  is  admitted   into  a  suitnbl)  elo  be  pro 

vtded  with  an  apparatui  ich  air  to  circulate  over 

ipic  surfaces,  oi  I    tore  it  obta 

the  vessel,  the  latter  will  only  contain  absolutely  sterile  air, 
not  altering  the  food  or  other  substances  stored  or  pi 

el.     It  is  prop d  to  mix  with  the  water  or  liquids 

used  fot   it  ng  the  hygroscopic  ot    moist  surfaces  oi 

zig-zags,— hydrofluoric  acid  or  fluorides,  or  other  antise]  tics 

— L.  d.   K 


\ew   or    Improved   Similar//    Paper,   Felt,  or    Analogous 
Mat, no!.     S.   Quillian,   Liverpool.      Bug.   Pat.   15,914, 

August  23, 


See  under  XIX.,  jxiy. 


Scab  Wash  or  Medicinal  Lotion  for  the  t  ure  of  Seal,  in 
Sheep.     A.  Robertson,  Oban,  N.B.      Eng     !' 
February  19,  1894. 

Tins   is   a  pastewhich  when   mixed   with  water  forms   a 
medicinal  lotion.    The  following  are  the  constituent* 
paste. 

Arsenious  acid,  320  grains  :  sulphur,  ."ito  grains;  tar 
distillate  (25  per  cent.),  1  oz.  5  drains;  carbolic  aei, I  (95 per 
cent.),  6  drams;  water.  5  drams;  caustic  soda,  1st  grain-; 
wool  fat,  240 grains;  resin,  220  grains.  The  fats  having 
been  partially  saponified  by  heating  with  part  of  the  soda 
and  water,  the  remainder  of  the  soda  and  water  together 
with  the  arsenious  acid  previously  dissolved  in  the  solution 
of  soda,  is  added  while  all  are  still  hot,  and  the  other 
ingredients  stirred  in. — J.  C.  C. 


Improvements  in  fnsecticides.  A. .!.  lioult,  London.  From 
F.  Ilaase,  Dresden,  Saxony.  Eng.  Pat.  10,188,  May  25, 
1894. 

Two  parts  of  finely  ground  quassia-wood  arc  mixed 
intimately  with  one  part  of  sugar;  the  mixture  i-  then 
triturated  with  a  slight  addition  of  some  suitable  substance, 
which  will  tempt  insects  from  some  distance,  and  at  the 
same  time  conceal  the  matter  contained  in  the  quassia- 
wood  which  repels  them  ;  such  substances  being  valerianic 
or  butyric  acids,  &c.  The  mixture  is  then  ground  with  a 
solution  of  gum-tragacanth  and  made  into  tablets,  pastilles, 
&c.— J.  C.  C. 


XIX -PAPER,  PASTEBOARD.  Etc. 


Nitrocellulose  in  Filter-Paper.     ¥..  (  tamer.     Zeits.  angew. 
Chem.  1894,  209. 

Tiik  incineration  of  filter-papers  is  a  tedious  operation 
which  may  he  obviated  when  employing  papers  consisting 
wholly  or  partially  of  nitrocellulose.  Such  papers  offer 
the  additional  advantage  of  filtering  very  rapidly,  and  of 
not  being  quite  as  hygri  -  ordinary  fi'ter-pa 

— H.  A. 
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PATENTS. 

|  Utilising    the   Lyes  of   Sulphite    Cellulose 

Products  Obtained  in  such  Process,  and  Apparatus 
Employed  for  that  Purpose.  A.  Mitscherlich,  Friburg, 
Germany.  "  Eng.  Pat.  1-2,927,  July  I,  1893. 

The  inventor  claims  a  separation  of  the  constituents  of  the 
lye  of  sulphite  cellulose  by  osmose  in  a  special  apparatus, 
and  utilises  such  constituents  for  a  tanning  material  anil  a 
cementations  material.  He  also  obtains  alcohol  by  ferment- 
ing  a  certain  portion  of  the  liquor,  and  further  obtains  a 
food  for  animals. — J.  C.  C. 


New  or  Improved  Sanitary  Paper,  Felt,  or  Analogous 
Material.  S.  (Juilliam,  Liverpool.  Eng.  Pat.  15,914, 
August  23,  189?. 

A  felted  paper  is  produced  bv  any  ordinary  process  out  of 
wool,  wool  and  cottoD,  or  sponge.  When  made,  or  nearly 
made,  it  i>  perforated,  and  then  thoroughly  indurated  with 
a  disinfectant,  such  as  "  Izal,''  carbolic  acid,  and  the  like. 

—J.  c.  c. 

Improvements  relating  to  the  Treatment  of  Paper  for 
Receiving  Printed  Impressions.  P.  M.  Iierger,  1!.  Wald- 
baur,  and  E.  F.  Worlitzer,  Leipzig-Schbnel'eld,  Germany. 
Eng.  Pat.  16,35s,  August  30,  IS93. 

I.\  this  process  barium  sulphate,  hydrate  of  alumina,  or 
calcium  sulphate,  are  precipitated  in  the  paper  itself,  and  it 
is  claimed  that  paper  treated  in  this  way  is  particularly 
suited  for  block  printing,  as  it  takes  the  ink  equally  all 
over.— J.  C.  (  . 


Method  of  Bleaching  Paper  Pulp  or  other  Flock// 
Substances.  ,T.  W.  Abom,  Stockholm.  Eng.  Pat.  8964, 
May  :..  1894. 

The  material  to  be  bleached  is  placed  in  a  receptacle  of 
wood,  stone,  or  other  non-conducting  material  which  is  not 
acted  on  by  chlorine,  and  which  is  provided  with  a  stirring 
device.  A  chloride  solution,  preferably  of  an  alkali  or  an 
alkaline  earth,  is  poured  into  the  receptacle,  and  an  electric 
current  is  made  to  traverse  it,  preferably  so  that  one  pole 
will  be  at  the  circumference  of  the  vessel  and  the  other 
near  the  centre.  The  poles  consist  of  carbon  plates.  When 
the  current  has  been  in  action  for  20  or  40  minutes  the 
contents  of  the  receptacle  are  discharged  into  another 
suitable  vessel  where  the  after  bleaching  is  carried  on 
during  10  to  20  hours.  During  the  bleaching  operation 
the  temperature  must  not  rise  to  608'  C,  or  the  hypo- 
chlorite formed  by  the  current  will  be  transformed  into 
chlorate  which  is  inert  as  a  bleaching  agent. — J.  H.  C. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Sodium   Boro- Salicylate.      V.    Adam.      Hull.   Soc.   Chim. 
1894,  11,  204. 

Bose  and  Schwartz  have  demonstrated  that  addition  of 
borax  increases  the  solubility  of  salicylic  acid.  Such  com- 
pound solutions  have  been  recommended  by  various  authors. 
However,  the  question  whether  these  solutions  contain  a 
compound  of  borax  and  salicylic  acid  has  never  been 
investigated,  although  the  existence  of  tartroborates  renders 
such  an  a-sumption  very  probable.  It  was  found  that  by 
boiling  62  grms.  (1  mol.)  of  boric  acid  with  160  grms. 
(1  mol.)  of  sodium  salicylate  in  350  cc.  of  water,  a  syrupy 
liquid  was  obtained.  If  boric  acid  is  used  in  excess  the  excess 
separates  out  on  cooling.  The  mixture,  in  the  above  propor 
tions,  of  boric  acid  and  sodium  salicylate,  reddens  litmus  and 


turns  turmeric  paper  brown,  but  the  -syrupy  solution  obtained 
on  boiling  the  mixture  has  no  action  on  these  indicators.  ( In 
evaporating  this  solution  white  opaque  masses  of  sodium 
boro-salicylate  are  obtained.  This  substance  is  very  easily 
soluble  in  water,  and  the  solutions  produce  no  precipitate- 
with  the  ordinary  reagents  for  boric  acid. — C.  O.  W. 


The  Constitution  of  the    Mercurial   Compound  of  Thymol 
Acetate.     Arch.  Pharm.  231,  123. 

Tin:  compound  possesses  the  formula — 

(C.,H.A>,Hg  +  (C,H3Os)(C10H13O)Hg. 

The  substance  contains  55  per  cent,  of  mercury. 

— c.  o.  w. 


Oil  (Otto)  of  Poses.     J.   Bertram   and   E.   (iildenneister. 
.1.  prakt.  Chem.  [2],  49,  185—196. 

Eckart  showed  (this  Journal,  1892,  265)  that  the  chief 
constituent  of  the  so-called  "  otto  of  roses  "  is  an  alcohol, 
(i(lII|S(>,  to  which  he  assigned  the  name  rhodiuol.  Markov- 
niKoff  and  Reformatzky  (this  Journal,  1894,  272)  believe 
that  rhodinol  has  the  formula  C10H.0O ;  Barbier,  however 
(Comptes  rend.  117,  1"'),  confirms  Eckarfs  formula. 

The  present  authors  were  induced  to  make  the  following 
experiments  on  account  of  the  statement  of  Mounet  and 
Barbier  (this  Journal,  1894,  60S)  that  Oil  of  Pelargoniums- 
contains  a  considerable  quantity  of  rhodinol.  They  have 
therefore  treated  the  various  geranium  oils  of  commerce 
with  alcoholic  potash,  and,  after  driving  over  the  oil  with 
steam,  fractionally  distilled  it  in  vacuo.  In  no  case  was  a 
compound  isolated  having  the  properties  of  Eckart's 
rhodinol,  but  the  fractions  which  are  said  to  coutain  rhodinol 
consist  chiefly  of  geraniol. 

The  authors  draw  attention  to  the  conflicting  statements 
regarding  the  physical  properties  of  rhodiuol.  They  have 
isolated  Geraniol  from  Bulgarian  and  German  oil  of  roses 
by  means  of  its  compound  with  chloride  of  calcium  (Jacob- 
son.  Annalen,  157,  -34),  from  "palmrosa  oil"  (Andropogon 
Schamanthus  L).  African  geranium  oil,  and  eitronella  oil. 
They  confirm  Bouchardat's  observation  that  Barbier's  licar- 
hodol  from  linalool  is  identical  with  geraniol.  The  difference 
in  specific  gravity  of  the  geraniol  from  various  sources 
(08834— 0-8801)*  may  possibly  be  attributed  to  the  ready 
oxidisibility  of  the  compound  when  exposed  to  the  air. 

The  chief  constituent  of  rhodinol,  and  consequently  also 
of  otto  of  roses,  may  therefore  be  regarded  as  geraniol,  but 
the  nature  of  the  minute  impurity  which  imparts  the 
perfume  of  roses  to  the  geraniol  is  unknown. 

In  opposition  to  the  views  of  Markovnikoff  and  Refor- 
matzky [Inc.  cit.),  the  authors  consider  that  the  stearoptene 
of  otto  of  roses  is  a  mixture  of  hydrocarbons. — A.  R.  L. 


Champacnl.     E.  Merck.     Arch.  Pharm.  231,  123. 

Cn  ami- tiA-wood  contains  an  aromatic  substance  which  is 
obtained  by  distillation  with  steam.  It  is  a  new  camphor 
of  the  formula  CrH3tlO,  which,  when  recrystallised  from 
dilute  alcohol,  melts  at  from  86  to  88'  C.  It  forms  white- 
needles  soluble  in  alcohol  and  tther,  less  soluble  in  water. 
The  pure  substance  is  odourless  and  can  be  sublimed. 

— C.  1 1.  W. 


Tiie  Preparation  of  Pure  Digilonine.     H.  Kiliani.     Arch. 

dar  Pharm.  231,  460. 
Dh.jtonine  crystallises  from  85  per  cent-  alcohol  with  the 
composition  Ci,TlnOa,  5H«0.  To  obtain  large  prisms,  it  is 
necessary  to  keep  the  saturated  solution  at  45°  for  about 
eight  hours ;  at  lower  temperatures,  minute  lamella;  are 
obtained,  and  these  are  less  pure. — E.  R.  B. 
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Vote  on  tht    Preparation  of  Free  Hydroxylamine. 

Brflhl.     Ber.  27,  184?, 
I  in  author,  in  opposition  to  Lobry  di   Bi    yn     lutes  that  he 
can  propuri   BevernJ  hundred  grins,  ol  free  hydroxy  lamine  al 
one   operation,   bj     means    of    hi~    vacuum    frnctionatin 
apparatus     |  This  Journal,  0  )     .1.  \V. 


/7i.'  Investigation  of  Saccharin.     K.  Mcfelmann.     I'hattn. 
i  .■mi. 1 1  II.  189  I.  105 

1.  Para-Acid    Determination.—  10   grins,    of    saccharin 

""I  U cot  sulphuric  acid  of  131    Tw.  are  im rsed  for 

■  hours  hi  a  briskly  boiling  water-bath,  with  occasional 
agitation.  The  decomposition  is  completed  when  a  drop, 
on  considerable  dilution  with  water,  is  free  from  a  sweel 
taste.  The  acid  solution  is  diluted  with  an  equal  volume 
p|  water,  allowed  to  cool,  and  lei  stand  over  night.  No 
precipitate  "ill  be  formed  under  these  conditions  from  pure 
saccharin,  but  in  the  presence  of  the  para-acid  the  whole 
of  it  separates  oul  on  standing  for  12  hours  up  to  three  dayR, 
<>r  nn  additiou  of  a  small  crystal  ol  the  substance.  The 
precipitate  is  filtered  off,  washed  with  a  little  water,  and 
transferred  from  the  parchmented  Blter-paper  into  a  beaker 
ai  .1  from  this  <>n  t,>  a  fresh  tilt  ir  paper  for  freeing  ii  from 
all  the  sulphuric  acid.  It  is  dried  al  100°,  separated  from 
the  filter,  and  weighed.  The  para-acid  ought  nol  to  taste 
sweet,  but  acid;  uo  sulphuric  acid  reaction  ought,  however, 
to  be  obtained.  It.-,  melting-point  is  between  270° — 280°. 
The  washing  and  weighing  of  the  precipitate  may  be  per- 
formed in  a  Gooch  crucible. 

9.  Saccharin  -  Nitrogen  Determination.  — The  filtrate 
from  the  para-acid  is  made  up  to  500  cc.  50cc,  equal 
to  1  gnu.,  are  supersaturated  with  calcined  magnesia,  and 
the  ammonia  distilled  off  without  cooling,  into  ai  tr,  of 
half-normal  sulphuric  acid,  titrating  back  with  one  quarter 
normal  caustic  potash,  using  methyl-orange  or  rosolic  acid 
as  indicator.  The  acid  consumed  is  equivalent  to  the 
nitrogen  decomposed.  One  hundred  per  cent,  saccharin 
contains  7-r.r  per  cent,  of  nitrogen.  One  per  eeut.  of 
.nitrogen  corresponds  to  13-04  per  cent,  of  saccharin. 

:t.  Determination  of  the  Total  Kitrogen  according  to 
Sjeldahl.—A  me  grm.  of  saccharin  is  weighed  off  into  a  thin 
walled  vessel  and  introduced  into  Kj.-ldahl's  decon-posi,,,- 
flask,  where  il  is  boiled  for  2  hours  with  25  cc.  of  concen- 
trated sulphuric  acid  and  D-agrni.  ofmcrcurv.  On  cooling, 
the  solution  is  diluted  with  water,  introduced  into  a  Bask  of 
l  litre  capacity,  and  further  diluted  to  about  250  cc.  Excess 
of  potassium  or  sodium  hydrate  is  now  added  along  with 
8  gnus,  of  well-washed  zinc-dust  free  from  nitrogen  (or,  if 
desired,  excess  of  potassium  sulphide  solution),  and  the 
ammonia  distdled  otT  by  boiling  for  one  hour  as  described 
under  2   . 

Commercial  saccharins  are  sufficiently  characterised  when 
proceeding  as  under  2  and  3,  and  a  gravimetric  para-acid 
determination  is  thus  obviated.  As  an  illustration  the 
following  results  were  obtained  : — 


Moisture 

Ash.  without  addition  of  sulphuric 

Dried  substani  

Benzoyl-p-sulphonic  imido  

Nitrogen  ot   tho  filtrate  than   the 

p-acid. 
Total  nitrogen 

Saccharin,  calculated  from  tho  ni- 
trogen of  the  filtrate  front  the  />- 

acid. 


-II.  A. 


Coniint  and  itt  Compound*.    .1   Schornj       Zeita,   angi 
Chom.  1894,  266     267. 

Win 

lion  and  d  Found 

in  the  dial  ,  („   v,:,t,.r. 

Tins  .ii. n  aj  be   madi 

To   this  end  the  distillate  is    neutralised  with 
hydrochloric  acid,  the  aqueous   solution  boiled  down 
an\  oily  impurities  present  decomposed  by,  | 
ing  on  a  Band-bath  until  thi 

solving  in  watci  snd  filtering,  a  clear  solution  ought  l 
obtaini  d,  bul  if  tinged,  il   may  be  pui  il  q|   ,,f 

the   cold   neutral    solution    witl mmercial   3    i 

hydro  ;en  pel  lion,      Beautiful   and  H. 

erysto  ied  nn   boiling    down    the    solution,   and 

further   crops    -■  |    by   repeated   evaporation. 

I  he  tinal  mother  liquor  contains  conbydrine  and  a  ■ 
which  may  be   -.poo., I   by  dilution  with   water,  rendering 
slightly  alkaline  with  caustii  soda,  and  snaking  with  ether, 
which  dissolvi     conbydrine,  leaving  the  new    base  in   the 
residue 

For  the  preparation  of  its  salts  an  aqueous  solution  of 
coniine  forms  the  starting-point.     Such  a  solution  maj  h. 

produced  from  conii thlori  le  by  dissolving  in  ti-.v  parts  of 

watei .  treating  with  potassium  carbonate  as  long  as  turbidity 
is  produced,  pouring  off  the  clear  liquor  (Von,  .,Um 

chloride,  and  distilling.  The  aqueous  distillate  is  a  In  per 
cent,  coniine  solution,  and  floating  on  this  is  the  | 
in  the  form  of  the  hydrate.  t*he  specific  gravity  of  the 
latter  is  0'9  at  12  ('.,  and  on  heating  above  lui  i'u  per 
cent,  of  water  separates  out,  and  anhydrous  coniine  remain-. 
This  distils  at  [68  (760  mm.  I,  and  has  a  specific  gravitv  of 
0-87. 

Purification  with  hydrogen  peroxide,  as  described,  may 
be  made  use  of  with  advantage  for  obtaining  other  alkaloids. 
— 11.  A. 

Mercuric   Phenolates   and   t  'ertain   of  their  Derivatives. 

E.  Desesquelle.  Lull.  Soc.  Chim.  11,  1S94,  263—269. 
tVaphlhol  compounds. — By  the  action  of  mercuric  chloride 
on  potassium  /3-naphthol  in  aqueous  solution,  a  compound 
has  been  prepared  answering  to  the  formula  HgCI(l  M  II 
This  substance,  which  maybe  called  mixed  chloride  and 
napbtholate  of  mercury,  and  for  which  the  author  suggests 
also  the  name /3-sublimo-naphthol,  is  soluble  in  alcohol,  tint 
very  slightly  _ soluble  in  water.  Its  alcoholic  solution  on 
cooling  deposits  colourless  prismatic  Crystals,  which,  after  a 
time,  become  coloured. 

On  pouring  a  solution  of  mercuric  chloride  (1  mol.)  into 
an  aqueous  solution  of  potassium-  or  sodium-/9-naphthol 
(2  roils.)  /3-naphtholate  of  mercury  is  precipitated.  The 
precipitate,  at  first  yellowish-white,  becomes  colourless 
after  24  hours.  The  compound  is  insoluble  in  the  ordinary 
solvents,  but  soluble  in  phenol  or  in  a  boiling  solution  of 
phenol.  Its  formula  is  Hg(OC10H7)j.  It  is°attack«d  by 
acetic  acid  with  the  formation  ol  a  mixed  acetate  anil 
0-naphtholateHgOl  »C2H,((  ><  |11ll;i,  consistin  irless 

crystals,   soluble   in    alcohol,   but   very  slightly   soluble  in 
water. 

Phenol  compounds. — The  corresponding  phenol  com- 
pounds are  not  prepared  with  the  same  ease.  The  mercuric 
phenols  hitherto  prepared  arc  amorphous  precipitates 
consi.-ting  of  mixture-  of  several  substances  and  of  various 
colours.     Many  such  are  sold  tin  i  of  which  does 

not  iu  the  least  eon,  -pond  ruth  the  formula  on  the  label. 

The  precipitate  obtained  on  pouring  potassium  pheuol 
(1  mol. 1  into  mercuric  chloride  (I  moL)  is  brick  red,  and 
contains  chlorine:  it  answers  to  no  definite  formula.  If 
the  solutions  arc  heated  before  adding  them  together,  the 
brick-red  precipitate  becomi  s  colourless  after  standing  for 
4S  hours  On  purification,  by,  crystallising  from  alcohol, 
it  is  obtained  in  the  form  of  colourless  crystals,  which  melt 
■with  decomposition  at  210  C.j  the  crystals  arc  soluble  in 
phenol  and  possess  the  formula  HgCI(OC0H  i.  This  may 
be  called  mixed  chloride  and  phcnolate  of  mercury  or 
sublimo  phenol. 

If.  at  a  low  temperature,  a  solution  of  mercuric  chloride 
(I  mol.)  be  poured   into  an  aqueous  solution  of  potassium 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Aug.al.isM. 


phenol  (2  mols.),  the  white  precipitate  so  formed  contains 
64*19  per  cent,  of  mercury  and  9 '62  per  cent,  of  chlorine. 
With  4  mols.  of  potassium  phenol  the  precipitate  contains 
59*57  per  cent,  of  mercury  and  3*42  per  cent,  of  chlorine. 

If  mercuric  chloride  solution  is  poured  into  potassium 
phenol  until  the  precipitate  which  at  first  redissolves 
becomes  persistent,  it  is  found  that  at  this  moment  one 
molecule  of  mercuric  chloride  has  been  used  for  eight  of 
the  phenrl.  On  filtering,  the  filtrate  deposits  on  cooling 
faintly  pink  crystals,  which  on  recrystallising  from  phenol 
are  colourless,  and  answer  to  the  formula  UgOH(OC6H5), 
that  is,  they  consist  of  hydroxyphenolate  of  mercury.  This 
product  may  be  also  obtained,  but  in  a  coloured  form,  by 
the  action  of  1  mol.  of  mercuric  chloride  on  4  mols.  of  potas- 
sium phenol  at  the  boiling  temperature. 

Acetic  acid  acts  on  the  hydroxyphenolate  so  as  to  yield  a 
mixed  acetate  and  phenolate,  HgO.OC.:H3(0C6H5),  con- 
sisting of  colourless  prismatic  crystals,  very  slightly  soluble 
in  water  or  alcohol,  fusible  with  decomposition  at  an  elevated 
temperature. 

Up  to  the  present  it  has  not  been  found  possible  by  the 
above  methods  to  prepare  the  phenolate  of  the  formula 
Hg(OC6Ha);.-R.  B.  B. 


The  Alkaloids  of  the  Papaverace.r.     C.  and  G.  Kcenig  and 
W.  Tietz.     Arch.  d.  Pharni.  231,  13G — 1S4. 

A.  Alkaloids  contained  in  the  Root  of  Sanguinaria 
Canadensis : — 

(1.)  Chelerythrine,  G.,H,-XO.,  +  C,H60,  exists  also  in 
the  root  of  Chelidonium  majus  and  of  Glaucium  luleitm.  It 
crystallises  in  small  rhombohedra,  which  melt  at  203°  C,  is 
soluble  in  chloroform,  with  a  blue  fluorescence,  but  less 
soluble  in  alcohol.  Acids  colour  it  an  intense  yellow ; 
ammonia  reprecipitates  the  white  base.  With  Erdniann's 
reagent,  a  yellow  coloration :  with  Frcehde's  reagent, 
yellow  colour  becoming  dirty  green ;  with  vanadyl-sulphuric 
acid,  a  red-violet  colour.  This  alkaloid  contains  two 
methoxy.groups,  and  its  formula  may  be  written — 

C^HnCOCHsX.XO,.  +  C2H60. 

It  forms  a  crystalline  hydrochloride  and  other  salts. 

(2.)  Sanguinarine,  C^H^XOj  +  H20.  —  Crystalline 
needles,  melting  at  213°  C,  soluble  in  chloroform,  alcohol, 
and  acetone.  Its  solutions  exhibit  violet  fluoresence,  and 
its  salts  are  blood  red.  The  base  itself  acquires  a  pink 
colour  when  exposed  to  air.  With  sulphuric  acid,  yellowish- 
red  colour ;  nitric  acid,  brownish ;  Erdmann's  reagent, 
orange  becoming  scarlet ;  Frcehde's  reagent,  carmine-red 
becoming  dirty*  brown ;  vanadyl-sulphuric  acid,  dark  green 
becoming  violet,  and  finally  brown.     Its  formula  is — 

C19H12(OCH3)N03 

It  forms  crystalline  salts. 

(3.)  y-Homochelidonine,  C21Hj,N05,  is  identical  with 
the  /3-homocbelidonine  extracted  by  Selle  from  Chelidonium 
majus.  Crystallises  in  small  needles  or  in  large  plates, 
which  melt  at  169°  C.  Sulphuric  acid  gives  a  violet  colora- 
tion becoming  brownish-yellow;  nitric  acid,  a  yellow; 
Erdmann's  reagent,  light  yellow,  then  violet,  and  finally 
yellow  again  ;  Frcehde's  reagent,  brown,  passing  to  violet, 
blue,  green,  and  yellow ;  vanadyl-sulphuric  acid,  violet 
becoming  greenish-blue,  and  finally  light  brown.  This 
alkaloid  contains  two  methoxy-groups. 

(4.)  B-Homochelidonine,  CslHalN05. — Crystalline  needles 
melting  at  159°  C. 

(.J.)  Protopine,  C^HjjO^,  is  also  found  in  the  roots  of 
Chelidonium  majus,  macleya  cordata,  and  escholtzia  cali- 
fornica.  It  crystallises  in  two  forms  :  from  chloroform,  in 
glassy  crystals ;  from  ether  or  acetone,  in  fine  needles. 
Both  forms  melt  at  207°  C,  and  are  insoluble  in  water. 
Coloration  with  sulphuric  acid  violet,  becoming  dirty  green  ; 
nitric  acid,  yellow ;  Erdmann's  reagent,  in  turn  yellow, 
violet,  green,  and  yellow  ;  Frcehde's  reagent,  bluish-green; 
vanadyl-sulphuric  acid,  red  violet,  passing  to  dark  blue. 

B.  The  Pbotopine  of  Chelidonium  majus. — This  only 
differs  from  that  just  described  in  a  tew  minute  details. 


C.  The  Cheleuytiirine  of  Chelidonium  majus  differs 
only  from  the   chelerythrine   of   Sanguinaria  in    forming 

salts  which  are  bright  yellow  in  colour  instead  of  orange. 

To  extract  this  Chelerythrine,  the  root  is  pulverised  and 
then  exhausted  with  boiling  alcohol  of  96  per  cent.,  after 
having  first  separated  the  other  alkaloids.  The  filtered 
liquid,  after  treatment  with  hydrochloric  acid,  on  standing, 
deposits  a  mass  of  brilliant  needles,  more  or  less  coloured, 
and  mixed  with  short  prisms — indeed,  a  mixture  of  hydro- 
chlorides. These  are  decomposed  by  ammonia  The  bases 
dissolve  in  alcohol  and  chloroform,  and  there  subsequently 
separate  rose-tinted  rhombohedra  with  a  small  quantity  of 
white  needles,  melting  at  200°,  and  very  unstable  in  the  air. 
Chelerythrine  melts  at  203°,  and  dissolves  in  acetic  ether 
with  blue  fluorescence. — R.  B.  B. 


Preparation  oj'  Quinoline.      J.  Walter.      J.  Prakt.  Chem, 
[2],  49,  549. 

See  under  IV.,  page  79S. 


The  Decomposition   of  Tartaric   and  Citric  Acids  by  Sun- 
light.    W.  Seekamp.     Annalen,  278,  373. 

See  under  VII.,  page  810. 


PATENTS. 


Improvements  in  or  connected  icith  the  Production  of 
Oxygen  from  Atmospheric  Air}  and  Apparatus  to  be 
Employed  therein.  Brin's  Oxvgen  Co.  and  K.  S.  Murray, 
London.     Eng.  Pat.  14,918,  August  3,  1893. 

In  the  manufacture  of  oxygen  from  an  absorbent  material 
under  reduced  pressure  the  oxygen  begins  to  come  off 
before  the  whole  of  the  residual  air  has  been  removed 
from  the  retorts,  &c,  and  thus  the  first  portions  of  oxygen, 
become  contaminated  with  nitrogen  and  must  be  wasted. 
With  the  view  of  minimising  this  loss  it  is  proposed, 
immediately  pumping  out  is  commenced,  to  connect  the 
retorts,  preferably  at  their  lower  ends,  with  the  oxygen 
holder,  thus  admitting  oxygen.  It  is  claimed  that  this, 
oxygen  displaces  the  air  and  enables  it  to  be  drawn  off 
with  less  loss  of  oxygen  than  is  at  present  suffered.  Auto- 
matic gear  is  described,  which  opens  connection  with  the 
oxygen  directly  the  retorts  are  put  under  vacuum  and  closes 
it  again  at  such  time  (regulatable  at  will)  as  it  is  considered 
the  air  should  have  been  withdrawn. — L.  T.  T. 


Manufacture  of  Caffeine  Sulphonates.  O.  Imray.  From 
"  The  Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hoechst-on-the-llain,  Germany.  Eng.  Pat.  16,949, 
September  8,  1893. 

A  saxt  of  caffeine  sulphonic  acid  results  when  bromo- or 
preferably  chloro-caffeine  is  heated  with  a  solution  of  a 
neutral  sulphate.  In  practice  100  parts  of  chloro-caffeine 
and  75  parts  of  sodium  sulphide  (anhydrous)  are  dissolved 
in  1,000  parts  of  water  and  the  solution  heated,  preferably, 
in  a  digester,  to  ISO0  C.  for  eight  hours.  On  cooling  the 
sulphoDated  salt  separates  out  almost  entirely.  When 
purified  sodium  caffeiue  sulphonate  forms  a.  white  powder, 
easily  soluble  in  water,  but  insoluble  in  alcohol. — H.  T.  P. 


An  Improved  Iodine  Liniment.     J.  J.  Anning,  Leeds. 
Eng.  Pat.  17,209,  September  13,  1893. 

A  solution  of  iodine   in  oleic  acid.     It  is  claimed  that  it 
will  not  stain,  and  is  readily  absorbed  by  the  skin. 

— H.  T.  P. 

A  New  Improved  Process  for  the  Manufacture  of  Anhydro- 
orthii-sulphamine  Benzoic  Acid  (Ortho-hcnzoic  Sul- 
phinide)  or  of  its  Salts  from  Commercial  Saccharin. 
A.  K.  Ling,  Wimbledon.  Eng.  Pat.  21,417,  November  10, 
1893. 
Commerciax  saccharin  consists  of  a  mixture  of  anhydro- 
ortbo-sulphamine    benzoic     and   para-sulphamine    benzoic 
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The  new  i""  pirating  them  ia  based  on 

the  tact  that  the  ortho  acid  readily  decomposes   the  QeutraJ 
salts  ol  certain  weak  acids  trie,  5cc),  and  passes 

into  solution,  whilst  the  para-acid  is  unaffected  and  rem 
undissolved  In  practice,  sodium  acetate  ma]  be  nsed  at 
the  rate  ni  ]  part  of  acetate  dissolved  in  10  parts  •  -!  - 
to  '-'  parts  of  SO  per  cent,  saccharin,  the  reaction  being 
hi  the  oolil,  or  assisted  by  heat  In 
either  case  the  cold  liquid  i-  filtered  from  the  insoluble 
para-acid.  The  filtrate  oontains  the  pure  sodium  sail  of 
the  ortho-acid,  together  with  an  equivalent  amount  of  acetic 
The  latter  may  be  recovered  bj  distillation,  and  the 
ortho-aeid  tinallv  isolated  bj  .\u\  suitable  method. 

—  II.  T.  P. 


XXII— EXPLOSIVES.  MATCHES.  Etc. 

The  Annual  Report  (Eighteenth')  ofH.M.  Inspectors  of 
Explosives  for  1893. 

Is    this   report   attention   is    called    to  the  retirement  of 

Col.    Cuiulill    from    his   position    as   inspector    on   account 

t   ill-health.    His  place  has  been  filled  by  Capt.  .1.  II. 

Thomson,  R.A. 

The  only  modification  made  in  the  lav  during  the  year 
is  the  authorising  of  the  packing  of  smokeless  powders  con- 
taining nitroglycerin  in  tin  canisters,  so  as  to  put  them  on 
the  same  footing  as  powders  composed  essentially  of  nitro- 
cellul 

The  total  number  of  factories  licensed  to  manufacture 
explosives  is  now  l'JT.  one  new  factory  having  been 
licensed  and  three  old  ones  having  ceased  to  exist  since  the 
previous  year.  The  inspectors  say  that  "  A  more  intimate 
acquaintance  with  the  properties  of  nitro-cotton,  which  lias 
Keen  brought  about  in  a  large  measure  from  its  employment 
in  the  manufacture  of  the  various  smokeless  powders,  has 
brought  to  light  the  fact  that  its  explosiveness  does  not 
depend,  as  hitherto  supposed,  on  the  degree  of  its  insolu- 
bility. All  uitrocotton,  however  soluble,  is  now  admitted  to 
be  '  explosive.'     The  therefore,  whether  collodion 

cotton,  which  is  largely  used  for  the  manufacture  of  collo- 
dion, should  be  ranked  as  an  explosive  has  again  come 
under  our  consideration,  and  we  have  decided  that  for  the 
present  there  is  no  necessity  to  bring  it  within  the  scope  of 
the  Act,  so  long  as  it  is  either  in  solution  (in  alcohol  and 
ether)  or  "et,  or  saturated  with  methylated  spirit  and  in- 
closed in  air-tight  cases,  in  any  one  of  which  states  it  is 
available  for  conversion  into  collodion.'"  The  amount  of 
foreign  nitroglycerin  compounds  suitable  for  blasting  pur- 
poses imported  during  the  year  was  576,950  lb.,  being  a 
large  decrease  on  1892,  when  the  total  was  850,000  lb. 

i>r.  Dnpre,  in  his  report  to  the  inspectors,  again  calls 
attention  to  the  liability  to  exudation  so  often  found  in  the 
samples  of  gelatin  dynamite  examined,  and  insists  on  the 
necessity  of  great  care  being  nsed  in  this  manufacture. 
Two  new  smokeless  powders,  "  Westtalite,"  consisting  of 
ammonium  nitrate  and  gum  lac,  and  '*  Von  Forster's 
Powder,"  consisting  of  gelatinised  nitrocellulose  with  a 
small  proportion  of  chalk  were  favourably  reported  on.  and 
a  "  Chlorate  "  powder.  "  Schnebelite,"  passed  the  prelimi- 
nary tests  and  is  still  under  examination.  In  consequence 
of  an  explosion  caused  by  sodium  peroxide  a  series  of 
experiments  was  undertaken  to  ascertain  how  such  an 
explosion  could  have  originated.  "  These  experiments 
clearly  demonstrated  that  peroxide  of  sexlium  by  itseli 
perfectly  stable  body,  not  liable  to  spontaneous  decomposi- 
tion, and  not  liable  to  explode  by  percussioD,  friction,  heat. 
or  by  the  addition  of  water,  although  in  the  latter  case 
much  heat  is  evolved  and  steam  produced.  When,  how- 
ever, the  peroxide  is  mixed  with,  or  even  simply  in  contact 
■with  any  combustible  substance,  it  becomes  a  highly  dan- 
gerous material,  inasmuch  as,  under  these  circumstances,  the 


i.i  i 
neon-  outbreak  of  fin  in  explosion  bi 

the  greater  or  less   intimacy  of  the  tnixtoi 
tions  suggest  I  by  tl 
with  loss  of  life  or  serious  damage  to  pi 
Peroxi 

metallic  case  nol   liabl  •   to    Injur)    ■! 
all  contact,  nr  possibi 
matters  carefully   avoided."    The  nnmber  "i   death!  from 

i  :    i\wi    in 
average  for  the  past  ten  yean  being  5'9. 

i  Iwing  in  the  ri  ]  nts  «  hich  havi 

by   mixtures  of  pots  Ipbur,  steps 

being  taken  to  prohibit  the  manufacture  or  i  i.rks 

containing  these   ingredients,  except   under  approved  con 
ditions.    The  chief  explosions  which  occurred  at  home  and 
abroad  are  described  and  discussed.     An 
is  the  burning  without  explosion  "I    4,212  lb  niton 

at  Walthani    Abbey,  and   details  gathl 

terrible  expli  sion  of  about  80  tons  of  dynamite   at   S 
tander  show  that    structural  damage  did  not  extend  beyond 
650  yards,  a  distance  only  one-third  of  that  which  has  ■■ 
kept    clear    as   a   proper    safety    tone    round 
containing   comparable   quantities    ..i    explosive    undei 
Explosives  Act.— W.  M. 


The  Inventor  of  Phosphorus  Matches.    E.  Jensch.     Zeits. 

angew.  Chem  ,  1894,  868—269. 

Bohbb,    Preschcl,    and    Irinyi    are    variously    named    as 
inventors  of  phosphorus  matches.     From  the  testimony 
still  living  college  friend,  it  appears  that  the  tor  is 

the  Hungarian,  Jauos  Irinyi.  It  was  in  1835  when  thi 
latter,  then  19  year-  old  and  a  student  at  the  Polytechnic 
School  in  Vienna,  attended  Professor  iKissn.  r-  lectures  on 
chemistry.  He  became  greatly  impressed  by  a  demons) 
tion  of  the  reaction  produced  on  rubbing  together  peroxide 
of  lead  and  sulphur.  It  struck  him  straightway  that  the 
reaction  may  be  greatly  intensified  when  substituting' 
phosphorus  for  sulphur.  Irinyi  was  not  to  he  seen  at  the 
college  for  the  next  few  days.  His  friend  wishing  to 
him  called  at  his  rooms  but  found  the  door  locked,  and  on 
giving  his  name,  received  the  unmistakeable  answer  "  Geh' 
weg  Schwab.'  ich  niach'  eine  Erfindung."  '  In  juinin;:  Ins 
friends  Irinyi  had  hi-  pockets  full  of  matche>  which  he 
struck  on  the  walls,  all  of  them  taking  fire.  He  prepared 
them  by  melting  phosphorus  in  a  concentrated  solution  of 
glue,  and  shaking  until  the  mass  became  cold  and  all  the 
phosphorus  assumed  a  finely  divided  state.  This  emulsion. 
V.  as  mixed  with  brown  peroxide  of  lead,  and  sticks  previously- 
dipped  in  molten  sulphur,  were  immersed  in  the  mixture. 
He  sold  his  invention  to  a  merchant  named  Bomer  for 
about  700/.  Irinyi  is  said  to  be  still  living  in  the  south  of 
Hungary. — H.  A. 


Erratum.— This  Journal.  July  number,  p.  7S0,  col.  I.  the 
abstract  "An  Improved  Still  or  Retort,"  &C,  should  have 
appeared  under  XXIII.,  on  page  761. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Apparatus  for   Fractional    Distillation.      M.  i  >tto.      Bull. 
D.  1894,11, 

Thf.  apparatus   consists   of  a    series 

connected  with  each  other  ou  the  top  by  wide  tubes,  and  by- 
narrow  tubes  ou  the  bottom,  in  the  ma'in  D  the 
diagram. 
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riments  with   mixtures  of _ benzene  and  toluene,  and 
methyla     hoi  and  acetone,  show  this  apparatus  to  be  vastly 


to  the  discharge-tube.  A  sufficient  quantity  of  the  liquid 
to  be  weighed  is  sucked  up  into  the  bulb  so  that  the  end  of 
the  capillary  within  the  bulb  projects  beyond  the  surface  of 
the  liqnid  when  the  instrument  is  laid  down  on  the  flattened 


Fig.  1. 


72.  I4cnu 


Fig.  2. 


portion.  After  wiping  the  end  of  the  tube,  the  pipette  and 
its  contents  are  weighed  ;  the  necessary  quantity  of  liquid 
is  then  run  out,  and  the  weight  redetermined.  For  weighing 
solid  fats  the  instrument  may  he  warmed  ;  the  error  intro- 
duced by  weighing  a  slightly  warm  liquid  in  a  small  pipette 
being  for  practical  purposes  quite  negligable. — A.  E.  L. 


superior  to  fractionating  tubes  of  the  well-known  Le  Bel- 
Henninger  type. — C.  0.  W. 


Mnl//r  for  Sugar  Assay.     II.  Schweitzer  and  E.  Lungwitz. 

(hem.  Zeit.  18,  529. 
For  the  determination  of  the  ash  in  sugar  by  incineration, 
Scheibler  recommends  the  use  of  a  small  muffle  of  platinum- 
foil  which  may  be  raised  to  a  red  heat.  F.  G.  Wiech- 
niaun's  sheet-iron  muffles  have  only  found  limited 
application  because  they  render  the  determination  too 
slow.  The  disadvantages  of  the  platinum  muffle  are  its 
costliness— a  large  sugar  laboratory  requiring  four  or  five, — 

Fig.  I. 


The    Prevention   of  Bumping    in    Boiling    or   Disli/liny 

Liquids.     V.  Bernhardt,  Ber.  27,  964— 965. 

In-   working  out  the  method  for  determining  the  molecular 

-weights  of  dissolved  substances  from  the  lowering  of  vapour 

pressure  of  their  solutions,   Beckmann   introduced  a  boiling 

iratus  the  function  of  which  was  to  promote  a  steady 

ebullition  in  the  liquid  by  disturbinc  the  thermal  equilibrium 

at  one  point  by  partial  superheating,  and   thus  preventing 

-uperheating   throughout  the  whole    mass   of  liquid.      To 

attain   this   end   Beckmann    sealed  a   short  pieee  of  stout 

platinum  wire  through   the  bottom  of  the    boiling-vessel. 

As  platinum  is  a   much  better  conductor  of  heat  than  glass, 

the    liquid    immediately    surrounding    the  platinum    wire 

becomes   partially  superheated,  and   a   steady   evolution  of 

ur  bubbles  takes  place  in  the  neighbourhood  of   the 

rl-in   wire.     Vessels  of  this  description,  however,  are 

very  apt   to    crack,   owing    to   the    unequal   expansion    of 

platinum  and  glass.     In  a  later  form  of  the   apparatus  the 

;  latinum  wire  is  sealed  in  by  means  of  the  red  Jena  enamel, 

and  the  vessel   is   thus  capable  of  standing  abrupt  changes 

,;raperature.     Whilst  using  an  apparatus   of  this  kind 

the   author  noticed  that    the  boiling   took    place,  not  from 

the     platinum     rod     itself,     but    from     the    red    enamel. 

Numerous    experiments   have    shown    that    the    expensive 

{.latinum  may  be  replaced  by  the  enamel  alone,  and  a  large 

number   of  such  flasks  made  by  Kathlcr  and    Martini,  of 

Berlin,  for  the  author,  have  given  entire  satisfaction. — .1.  S. 
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and  the  tendency  to  cause  the  fusion  of  the  ash  by  super- 
heating, the  consequences  of  which  are  well  known  to 
every  sugar-chemist.  The  muffle  devised  by  the  authors 
is  much  cheaper  than  the  platinum  muffle,  permits  of  as 
rapid,  and,  if  possible,  more  rapid  work,  and  has  none  of 
its  disadvantages.  A  >ti  ip  is  cut  out  longitudinally,  as  at 
a  and  6  (.Fig.  2),  from  a  fireclay  muffle.     On  the  two  ends 

Fig.  2. 


\pparatiis  for  Weighing  out  Liquids.     11.  Schweitzer  and 

E.  Lungwitz.     Chem.  Zeit.  18,  529. 

Tin   weighing  out  of  liquids  which  readily  volatilise,  of  fats 

and  oils,  of  fuming  acids,  &c.,  is  a  lengthy  and  inconvenient 

operation.     The  process  is,  however,  much  simplified  by  the 

!   i ii ■  te  shown   in  the  figure.     The  exhaustion, 

tes  in  a  capillary,  which  ts  bent  within  the  bulb 

pipette  towards  the  upper  portions  of  its  walls;  the 

:   side  of  the  bulb  is  flattened  in  order  that    the 

,  ,1  mi  the  pan  of  the  balance  ;  the  mouth- 

□  out  i apillary,  and  the  same-applies 


S\m 


of  the  muffle  e  d  (Fig.  1)  platinum  wires  are  stretched, 
c  ,'  and  (/  (''  (Fig.  :t>,  on  which  the  platinum-foil  efg  h 
(Fig.  2)  i^  fastened.  On  the  upper  portion  of  the  muffle  a 
hole  x  (Fig.  3)  is  cut  out     The  platinum  dishes  are  heated 
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on  the  sheet  ej  g  I',  which  may  also  1"-  "f  sheet  iron.     A 
good  draught    i-  I.- . •  1 1 1- r . 1 1 1 \  obtained  with  h   uuffli  of  this 

that    rapid    inoioeration    ol    ihe 
rendered  In   spite  of  the   large  flame  ol   Ihi 
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1  "  Acme  burner,"  the  authors  have  never  observed 
fusion  of  the  ash.  The  use  of  an  iron  plate  renders  the 
assay  more  lengthj  than  when  platinum  is  employed,  bnt 
incineration  is  just  as  complete.  A  great  saving  of  time 
io  of  pas,  in  comparison  to  the  amount  of  the  latter 
consumed  with  fireclay  muffles,  is  effected  by  employing  the 
Beit  form  of  muffle. —  A.  R.  I.. 


\         Extraction   Apparatus..    ]..    Etaix.      Bull.  Soc. 
fhiui.  11,  1894,  259—  260. 

Thk  apparatus  consists  of  an  adapter  (A),  ami  gi 
as  to  fit  into  this  (^  )  a  large  tube,  tin-  lower  end  of  which  is 
several  centimetres  below  thai  of  the  adapter,  and  the  upper 
end  of  which  opens  laterally  (C)  into  the  upper  part  of  the 


adapter.  The  tube  contains  within  it  a  smaller  tube. 
curved  to  form  a  siphon,  its  shorter  branch  communicating 
with    thi  of    the    adapter,    its     longer    branch 

descending  freely  to  the  bottom  of  the  large  tube.  To 
make  use  of  the   apparatus  the    tube  is    withdrawn  from 


wool  introduced  at  the   level 
1,1   'I"  the  siphon  (a),  and  a  little  glan  wool 

also    ph I    in    the    lowci    ■  The 

substani  ,•  into    \,  up  to  the  level  of 

the  top  of  the  siphon. 

I       extraction  in  the  cold,  irrnngc  the  apparatus  above 

rvoir,  and   below  a  dropping  funnel,  so 

thai  the  solvent  falfa  in   drops  on  to  tl 

solvent  accumulating  finally  ...vers  the  substance,  and  the 

level  of  the    liquid    being    now    above    the   curvi    of  the 

completely 

I        i    hot    extraction,    arrange    the    adapter   ab 
flask    i  B  |,    i:  l  . i ■>    upright    condenser 

( R  I.      Introduce    into   the    flask  a    volume  of  soli 
least    equal    to   the   total   capneitj   of   the    adapter.      On 
boiling  the  soh.nt,  the  vapour  liquefies  in  tbi 
and   fall  ihe    Bubstancc,   the    funlm 

being  as    before,  with    the    addition    that    the    vapour   in 
i  upwards  Berves  to  keep  at  a  boiling  tempi 

overing  the  substance. 

The    apparatus    is     made     0j     the    firm     of    Alv-rguiat, 

10,  Kuede  la  :  I'aris.— E.  1!.  li. 


New  Method  oj  Estimating  PgknomttricaUy  ll<c  Densities 
of  Soft  Fats.  Zdzislaw  Zawalkiewicz.  Monatsh.  Clicm. 
15,  138—138. 

Ix  order  to  determine  the  relative  density  at  the  ordinary 
temperature,  of  a  fat,  &c,  semi  solid  al  that  temperature,  a 
pyknometer  is  used  with  ire  con- 

nected by  means  of  india-rubber  tubing  with  two  glass 
tubes  serving  as  reservoirs,  a  and  fl,  Fig.  ■!■,  a  brass  ring 
6,  supports  these,  together  with  a  thermometer,  %  inside  a 
bell-jar,  A  A, ihe  interior.  o£  which  can  be  heated  as  required 
by  means   of  a   series  of  small  flames,  w  u\      The  bell-jar 

Fig.  I. 


rests  on  an  annular  support.  1J  13,  containing  in  its  centre 
a   vessel  kept  full  of  wati  through  from  the  outside 

reservoir  R,  as  indicated  by  the  arrows.  To  make  an 
observation,  the  supporting-rod  6j  is  raised,  the  larger 
reservoir  o  tilled  with  the  substance  to  be  examined,  and 
the  flames  ic  io  lit  ;  the  material  gradually  melts,  and 
the  pyknometer,  ultimately  tilling  it  and 
rising  up  in  the  smaller  reservoir  0,  until  an  equality  of 
level  subsists  ;   in   this   way  the   pyknometer  is  completely 
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filled  with  the  melted  substance  without  air-bubbles  ;  the 
temperature  should  not  be  more  than  some  20?  above  the 
melting  point  of  the  substance.  The  supporting- rod  Ik,  is 
then  lowered,  so  that  the  pyknometer  is  immersed  in  the 
water  some  3  mm.  deep.  The  cooling  operation  generally 
requires  1'  to  3  hours,  the  pyknometer  being  kept  full 
from  the  reservoirs,  as  the  warmer  material  contracts  iu 

Fis.  2. 


The  Qualitative  Reactions  of  Gases. 

Hi  searches  upon  the  Phenomena  of  Oxidation  and 
Chemical  Properties  of  Gases.  Parts  I.  and  II.  F. 
C.Phillips.  Amer.  Chem.  Journal  16,  163—187,  and 
16,255-277.     Parts  I.  and  II. 

In  the  course  of  an  exhaustive  research  into  the  nature, 
analysis,  and  origin  of  natural  gas  (see  page  790),  the 
author  was  impressed  by  the  comparatively  small  amount 
of  attention  which  has  been  hitherto  paid  to  the  qualitative 
analysis  of  gases  generally,  and  has  therefore  collected 
together  "  the  more  important  reactions  of  the  commonly 
occurring  gases."  These  reactions  are  classified  as 
follows  : — 

1.  Oxidation  phenomena  of  hydrogen,  carbon  monoxide 
and  hydrocarbons  in  the  presence  of  certain  finely-divided 


volume  duiing  cooling.  Finally  the  india-rubber  tul>es,  &c. 
are  disconnected,  and  the  pyknometer  wiped  and  weighed. 
If  P  be  the  weight  of  the  empty  pyknometer,  p  that  of 
pyknometer  full  of  water,  and  p..  that  of  pyknometer  full 
of  fat,  the  specific  gravity  of  the  fat  relatively  to  water  is 
d  =  ^Ep.  Thus,  samples  of  lanolin,  yellow  vaselin,  lard, 
and  butter-fat  gave  respectively  the  numbers  0-95178, 
0-88273,  0-940S3,  and  0-93175  -.it  16'.  On  examining  the 
density  of  lanolin  at  temperatures  above  and  below  its 
melting  point,  it  was  found  that  the  rate  of  expansion  was 
perceptibly  greater  in  the  semi-solid  condition  than  at  higher 
temperatures  when  completely  melted ;  the  average  diminu- 
tion in  density  per  12:  rise  of  temperature  being  about 
0-016  in  the  first  case,  and  0  •  007  in  the  second. — C.  K.  A.  \V 


PATENT. 

An  Improvement  in  Hydrometers,  Saccharometers,  and 
such  like  Instruments.  H.  .S.  Keating,  Kensington, 
London.  Eng.  Pat.  24,266,  December  16,  1893. 
The  graduated  stem  of  a  hydrometer  or  the  like,  consists 
of  a  tube,  open  at  the  top,  and  with  a  lateral  opening  below, 
so  that  when  immersed  in  a  liquid,  the  latter  has  free  access 
to  the  interior  of  the  graduated  tube,  and  the  displacement 
of  the  liquid  is  therefore  due  to  the  walls  of  the  tube  only. 
Of  course,  the  air-bulb  below  the  graduated  tube  is  closed 
as  usual.  This  form  enables  the  graduated  stem  to  be 
made  much  stouter  and  stronger,  with  a  scale  of  great 
delicacy.— E.  G.  C. 


ISORGASIC   CHEMISTRY.— QUALITA Tl VE. 

Qualitative  Detection  of  Aluminium.  G.  Neumann. 
Monatsh.  Chem.  15,  53—54. 
The  methods  usually  recommended  for  the  qualitative 
detection  of  aluminium  in  presence  of  iron  or  chromium, 
are  not  entirely  satisfactory.  The  treatment  of  the  precipi- 
tate with  caustic  soda  or  potash  to  dissolve  out  alumina, 
involves  either  the  use  of  absolutely  pure  alkali,  or  a  check- 
experiment  with  the  reagent  as  regards  alumina  and  silica 
therein  contained  ;  and  thus  renders  the  detection  of  traces 
uncertain.  Fusion  with  sodium  nitrate,  alone  or  together 
with  sodium  carbonate,  requires  a  platinum  vessel,  porcelain 
being  inadmissible.  Classen  recommends  that  the  solution 
in  hydrochloric  acid  should  be  boiled  with  excess  of  baryta- 
water  and  filtered;  the  alumina  is  precipitated  from  the 
filtrate  by  further  boiling  with  ammonium  chloride,  noting 
that  traces  of  barium  carbonate  may  be  thus  thrown  down, 
owing  to  absorption  of  CO.;  from  the  air.  The  following 
mode  of  manipulation  answers  well:  the  mixed  precipitate 
containing  aluminium,  iron,  and  chromium,  obtained  by 
means  of  barium  carbonate,  is  boiled  with  baryta-water  ; 
the  filtrate  is  acidulated  with  hydrochloric  acid,  and  pre- 
cipitated hot  with  dilute  sulphuric  acid;  the  filtrate  from 
the  barium  sulphate  thus  formed  is  then  treated  with 
ammonia,  which  precipitates  aluminium,  if  present. 

— C.  B.  A.W. 


2.  Reactions  between  gases  and  various  compounds  in 
solution  and  (at  high  temperatures)  when  dry. 

1.  From  the  experimental  investigation  of  the  oxidation 
phenomena,  which  usually  consisted  in  passing  mixtures  of 
air  with  hydrogen  (10  per  cent.),  hydrocarbons  (3  per  cent.), 
or  carbon  monoxide  (10  per  cent.)  over  palladium,  the 
following  conclusions  were  drawn  : — 

The  temperature  of  oxidation  for  mixtures  of  gaseous 
hydrocarbons  with  air  is  mainly  dependent  upon  the  solid 
bodies  with  which  the  gas  is  in  contact. 

Two  phases  may  generally  be  observed  in  the  oxidation 
process.  At  first  only  minute  traces  of  COa  are  produced, 
but  the  amount  gradually  increases  during  the  rise  of  the 
temperature  "  through  20,  30,  or  even  more  degrees,"  when 
suddenly  an  intense  reaction  takes  place. 

Oxidation,  mixture  and  environment  remaining  constant, 
does  not  always  take  place  at  the  same  temperature. 

The  oxidation  temperature  is  not  materially  influenced 
by  variations  in  the  proportion  of  hydrocarbon  to  air  in  the 
mixture.  Passing  the  air  and  gas  mixtures  over  heated 
palladium,  the  order  of  stability  (resistance  to  oxidation)  is  : 
paraffin,  acetylene,  carbonic  oxide,  olefines.  Hydrogen 
alone,  among  combustible  gases,  is  oxidised  in  the  cold. 

The  lower  members  of  a  given  homologous  series  of 
hydrocarbons  are  more  stable  than  the  upper.  "  In  all 
cases  where  air  is  in  excess,  oxidation  is  complete  (i.e., 
yielding  only  carbon  dioxide  and  water),  even  though  a 
considerable  portion  of  the  hydrocarbon  may  escape 
unchanged."  With  an  insufficient  amount  of  air  some 
carbon  monoxide  may  be  formed.  In  oxidation,  C02  and 
H;0  are  simultaneously  formed. 

As  regards  activity  of  oxidising-power,  the  order  of  the 
metals  is  as  follows: — Osmium,  palladium,  platinum, 
ruthenium,  iridium,  rhodium,  gold.  This  oxidising-power 
is  apparently  not  dependent  upon  atomic  weight.  The 
cause  of  the  oxidising-power  possessed  by  these  metals  is 
still  obscure,  for  although  the  majority  of  them  have  a 
tendency  to  produce  an  unstable  oxide  which  readily  gives 
up  its  oxygen  to  the  hydrocarbon,  yet  platinum,  which  is 
nearly  as  powerful  as  palladium  in  inducing  oxidation,  does 
not  produce  an  oxide  when  heated  iu  air.  At  a  bright  red 
heat  and  with  excess  of  air,  palladium  asbestos  is  as 
efficient  as  ignited  copper  oxide,  for  the  oxidation  of  hydro- 
carbons. Palladium  asbestos  containing  2  per  cent,  of  the 
meta!  is  nearly  as  efficient  as  that  containing  30  per  cent. 
The  statements  of  Berliner  (Ann.  der  Phys.  Wied,  n.  F. 
[35],  791)  that,  in  the  reaction  H,,  +0  =  H.,0,  the  catalytic 
action  of  Pt,  Cu,  Zn  and  Al  begins  at  a  fixed  temperature 
(which  is  for  these  metals  270°,  280°,  350°,  and  above  440^ 
respectively)  and  increases  with  rise  of  temperature,  and 
that,  at  constant  temperatures,  constant  quantities  of  H2<> 
are  formed,  are  not  confirmed  by  the  experiments  of  the 
author. 

Krause  and  Meyer  state  that,  in  the  presence  of  Hg^ 
hvdrogen  begins  to  oxidise  at  305°,  increasing  temperature 
accelerating  the  reaction.  In  contact  with  glass  only, 
hydrogen  burns  between  the  limits  605°  and  730. 

2.  Qualitative  Reaction  of  Gases. — The  recognition  of 
any  gas  in  a  complex  mixture  is  still  often  difficult ;  there 
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:.:.■  bat  few  " groups,"  like  those  of  Fresenius    in  Ihi 
of  metals,  and  tin-  members  of  these  greatlj  reseml 
another. 
The  following  groups  are  proposed  : — 
Group  I.  Hydro 
( rroup  9.  i  'arbon  monoxide. 
i  ,i  oup  :    Methane,  ethane,  propane,  See. 
Group  i.  Ethylene,  propylene,  trimethylene,  &c. 
Group  ..     \.  etj lene,  allj  lene,  Sto. 
i ,  i.  .Ml.  i;.  Sulpbureompounds;  hydrogen  sulphide,  mi  tli*  I 

snlphides,oarl 0x3  Bulphide(<  '<  )S),earbon bisulphide. 

Group  7.  Carbon  dioxide. 
Dngrouped.  Nitrogen,  oxygen. 

There  musl  be  taken  into  account,  as  well  as  the  gases 
I-,  i  manent  under  ordinary  conditions,  the  vapours  of  liquids, 
sueh  a-  those  of  benzene,  thelower  paraffins,  oleflnes,  &e. 

It   is   fbund  convenient  to  recognise,  by  their  relative 
intensities,  three  classes  oi   gas    reactions,   viz.:  (1)  those 
"lure  the  reaction   is  prompt  ami  of  quantitative  value; 
.  i!.,  between  COj  ami  ECHO  :    (2)  where  the  reaction  is 
slow,  but.  time  being  allowed,  no  less  complete;  e.g.,  the 
redaction  of  Ft(  I,  Bolutionbj  B:  (3)  where  it  is  extremely 
ir,  the  products  of  the  reaction  being,  even  then,  only 
present    in    traces;  e.g.,    the   reduction    of    IV .( 'I,,    solution 
bj  II 
For  eaeii  pas  the  author  describes  two  sets  of  reactions. 
il.)  Reaction*    •"    Solution.  —  Solutions    of    palladium 
chloride,   platinum    chloride,    gold    chloride,   silver    nitrate, 
auiiuoniacal      silver      nitrate,     iridium    chloride,    rhodium 
chloride,  potassium  rutheniate, cerium  dioxide  in  dilute  sul- 
phuric acid,  potassium  permanganate  (in  solutions — neutral, 
alkaline,  and  acidulated  with    sulphuric   acid),   potassium 
bichromate    acidulated     with     sulphuric     acid,     mercuric 
chloride,  osmic  acid,  ferric  chloride,  potassium  ferricyanide, 
ruthenium   chloride   and  faming  nitric   acid   were   usually 
employed  as  reagents,  though  occasionally  potassium  per- 
manganate crystals  in  concentrated  sulphuric  acid,  chromic 
acid,  bromine  water,  hydrogen  peroxide,  mercorous   nitrate, 
calcium  hypobromite  in  excess  of  lime-water,  sulphuric  acid 
1*8  Sp.gr.,    iodine   in    potassium    iodide   solution,  and  gold 
chloride  in  excess  oi  potassium  hydroxide  were  also  employed. 
Reactions  at   High  Temperatures. — Here  the  tem- 
perature at    which   the  gas    effects  the  reduction    of  ruthe- 
nium,     gold,    rhodium,    platinum,     palladium    and     silver 
chlorides,     silver    bromide,      silver    iodide,    and    mercuric 
iodide,  when  slowly  passed  over  each   of  these  substances 
in    a  heated   glass    tube,    is    noted.     For   hydrogen    these 
temperatures   an-    190  .    150  .  200  .  below    so  .  in   the  cold, 
270  —-.'so  ,  :;:iu  —860  .  350  — :-7u     respectively,  while,  as 
to  mercuric  iodide,  this  substance  volatilises  without  reduc- 
tion.    In  each   case  the  test  is  conveniently  carried  out  by 
passing   the   resulting  gas   (HC1,  &c.)   through   a    dilute 
solution    of   a   silver    salt,    the   furnace  temperature  being 
recorded  as  soon  as  precipitation  occurs. 

With  regard  to  the  action  of  hydrogen  upon  silver  nitrate 
•ion  the  author  corroborates  Pellet's  observation  (see 
Comptes  rend.  [78],  1132),  that  hydrogen  is  unable  to 
reduce  a  perfectly  neutral  silver  nitrate  solution,  and  that 
reaction  only  occurs  when  some  silver  oxide  is  present  as 
well.  Bussell  (.J.  Chem.  Sec.  [27],  3)  states  that  silver 
nitrate  solution  is  reduced. 

The  redaction  of  palladium  chloride  by  hydrogen  occurs 
at  the  ordinary  temperature  ;  it  is  an  exothermic  reaction  : 
thus — 

2l\Ul.  +  :,H  =  Pd,H  +  4HC1 
-('-'  x  40  cal.)  +  9-4  cal.  +  (4  x  22  cal.) 

Hence  the  heat  of  the  completed  reaction  =  17-4  cals. 

In  point  of  delicacy  this  reaction,  as  a  test  for  hydrogen,  is 
superior  to  all  others;  the  occlusion  of  hydrogen  by  the 
redn  am  has,  however,  so  far  prevented  its  use  in 

quantitative  analysis. 

Among  the  very  numerous  reactions  detailed  and  com- 
mented upon  by  the  author,  the  following  seem  to  possi  - 
particular  interest  • — 

Methane  and  all  hydrocarbon  gases  yield,  when  passed 
through  a  mixture  of  crystals  of  potassium  permanganate 
and  strong  sulphuric  acid,  carbonic  acid,  'litis  i-  a  very 
delicate  reaction. 


Ethane,  which  is  practically  identical  with  niethai 

lta    "'  flthl  mat.-, 

whereas  methane  only  slow!]  effect    redaction. 

Distinction  between  Carbon  Monoxide  and  0 
<  '■)  Pall  elds  :    with   CO  ;  CO.:  with 

(',11,  ;     no  (HI, 

(2.)  Platinum  chloride  yields      with  <  I  > .  I  <  >,    bul   nol 
immediately  l't:  with  C,H4,  no  reaction. 

:i    Vi;  Iver  nitrate  yields  :  with  CO,  Ag  and 

NH,,NO      with    oleflnes  containing  not   more  than   I 

carbon  atoms.  00  r.  action. 

(4.)  Rhodium  chloride:  with  COj  a  slow  redaction;  with 

<  '.II  | taction. 

Tsobutgleru    among  oleflnes  is  distinguished  bj  it-r.-i 
tion    ot    cerium    dioxide   and   its    absorption  of  iodine  from 

solutions  of  this  element 

Trimethylene,    a    saturated   hydrocarbon   and   therefi 
one   not   properrj    included   among   the  olciit.es,  although 
isomeric   with    them,    is  distinguished   from    thi 
proper    by    givin  otion   with  cither  osmic    acid    or 

neutral  potassium  permanganate. — E.  H.  li. 


INOROA NIC   <  IlEMIStTRY.— 
QUANTITATIVE. 

Method  and  Apparatus  for  the  Analysis  of  Zinc-Dust. 
F.Meyer.  .1.  angew.  Chem.  1894,  231.  (This  Journal, 
1894,765.) 

Fresenius'  method  of  analysing  zine-dust  by  passing  the 
hydrogen  it  evolves  with  dilute  sulphuric  acid  over  cupric 
oxide  in  a  combustion  tube  and  absorbing  the  water  thus 
formed  in  suitable  absorption-tubes,  gives  very  accurate 
results,  but  is  also  very  tedious.  Iu  the  apparatus  described 
below,  the  hydrogen  is  volumetrically  estimated.  The 
apparatus  consists  of  the  flask  A,  tap-joint  li,  three-way  tap 


C,  burette  D,  with  tap  E,  and  bottle  F.  The  tap-joint,  by 
means  of  the  three-waj  tap,  can  be  connected  either  with 
the  flask,  which  holds  about  200  cc,  or  with  the  burette. 
which  holds  4'Hi  cc.  or  by  means  of  an  india-rubber 
tube  with  the  bottle,  which  has  a  capacity  of  500  cc.  The 
capacity  of  the  burette  is  260  cc.  in  the  bulb,  140  cc.  in  the 
stem,  and  the  latter  is   divided  into  j  ccs.     According  to 


B*2 
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those  dimensions,  the  apparatus  is  adapted  for  the  analysis 
of  l  :jrm.  of  samples  of  zinc-dust  containing  from  ~~>  to  100 
percent  of  metallic  zinc,  at  a  temperature  of  from  10°  to 
C.,  and  a  barometric  pressure  varying  from  740  to 
770  mm.  Before  using  the  apparatus  all  joints  and  taps 
are  well  greased.  Then  1  grin,  of  zinc-dust  is  placed  in  the 
;lask  A,  the  latter  connected  with  the  tap-joint,  and  com- 
pletely tilled  with  water  by  placing  the  tap  in  the  position  1. 
As  soon  as  all  the  air  is  displaced  from  the  flask,  the  tap  is 
turned  into  position  II..  the  tap-joint  connected  with  the 
burette,  and  the  latter  tilled  with  dilute  sulphuric  acid 
(1  :  3)  contaiueil  in  the  bottle  F,  by  liftiug  the  bottle  and 
opening  tap  E.  The  borette  being  full,  tap  E  is  closed  and 
tap  C  brought  into  position  III.,  when  the  acid  begins  to 
run  into  the  flask.  The  hydrogen  evolved  rises  into  the 
burette,  gradually  displacing  the  dilute  acid  back  into  F. 
When  the  evolution  of  gas  has  ceased,  temperature  and 
pressure  are  noted,  the  gas  in  the  burette  brought  under 
atmospheric  pressure  by  lifting  the  bottle  F,  aud  the  volume 
of  the  hydrogen  observed.  The  percentage  of  metallic  zinc 
in  the  sample  is  then  ascertained  by  the  equation — 


Percentage  of  7.n  =  100 


V    i  -/, 
60(1  +  0-003670 


x    0-00291135. 


V  =  number  of  cc.  of  hydrogen,  measured  at  the  pressure 
b  aud  temperature  t  :  f  =  tension  of  aqueous  vapour  at  t   C. 

— C.  O.  W. 


The  Determination  of  Phosphoric  Arid.  W.  J.  Williams, 
F.  Bergami,  and  B~.  Terne.  J.  Frauklin  Inst.  137,  12G— 
123,  129—133,  and  1.38—1 10. 
These  are  three  separate  papers  on  the  Pemberton  method 
of  determining  phosphoric  acid  by  titrating  the  yellow 
precipitate  with  standard  alkali.  (This  Journal,  1894, 
176).  Mr.  Williams  considers  the  uranium-nitrate  method 
to  lie  sufficiently  accurate  for  most  purposes  on  an 
aqueous  solution  of  phosphoric  acid,  but  quite  untrust- 
worthy with  phosphatic  material  dissolved  in  mineral 
acids,  or  even  acetic  acid.  He  describes  a  series  of  tests 
made  to  compare  the  Pemberton  volumetric  method  Math 
the  ordinary  gravimetric  method,  and  concludes  from 
them  that,  if  Mr.  Pemberton's  instructions  are  faithfully 
carried  out  by  a  careful  manipulator,  the  method  is  accurate 
and  trustworthy,  but  that  with  careless  or  unskilful  manipu- 
lation the  possibilities  of  serious  error  are  great.  Mr. 
Bergami  also  describes  a  series  of  tests  made  to  compare  the 
Pemberton  method  with  the  official  one,  and  is  inclined  to 
think  the  former  the  more  accurate  of  the  two,  but  he  docs 
not  consider  the  number  of  tests  he  made  great  enough  to 
prove  the  infallibility  of  it. 

Dr.  Terne,  at  whose  request  Mr.  Bergami's  tests  were 
made,  is  of  the  opinion  that  the  Pemberton  method  is  as 
trustworthy  as  the  official  method,  and,  if  anything,  more 
accurate,  whilst  the  saving  of  time  it  effects  is  a  great 
advantage  in  a  laboratory.  He  states  that  he  has  no 
hesitation  in  adopting  it  at  the  factory  under  his  control 
(The  Baugh  and  Sons  Co.),  though  samples  for  shipment 
will,  of  course,  have  to  be  analysed  according  to  the  rules  of 
the  Association.  He  believes  the  method  to  be  of  sufficient 
interest  to  warrant  an  effort  being  made  to  get  it  adopted,  at 
least  as  an  alternative  method,  by  the  Association  of  Official 
Agricultural  Chemists. — B.  B.  P. 


The  Estimation  of  Ammonia  Inj  Means  of  the  Colorimeter. 
L.  Uosvay  de  Nagy  Ilosva.  Bull.  Soc.  Chim.  1894,  11, 
216. 

Minute  quantities  of  ammonia  can  be  most  accurately 
estimated  by  means  of  Wolff's  colorimeter  and  a  Xcssler's 
solution  prepared  bj  dissolving  2  grms,  of  potassium  iodide 
in  j  cc.  of  water,  adding  to  the  hot  solution  3  grins,  of 
mercury  iodide,  letting  the  solution  go  perfectly  cold, 
making  another  addition  of  3  grms.  of  mercury  iodide  and 
20  cc.  of  water.  The  precipitate  thereby  forming,  is 
-red  to  settle,  the  solution  filtered,  and  to  20  cc.  of  the 
clear  liquid,  30  cc.  of  20  per  cent,  caustic   potash   solution 


are  added.  This  solution,  which  is  ready  for  use  when 
perfectly  clear,  is  much  more  sensitive  than  the  one 
indicated  by  Messrs.  Hadow  and  Miller,  and  gives  a 
distinct  coloration  with  O-02  rugrm.  of  ammonia  in 
110  co  of  water.  1  cc.  of  this  solution  is  added  to  the 
110  cc.  of  water  contained  in  a  tube  of  the  Wolff  colori- 
meter. The  solutions  to  be  examined  should  not  contain 
more  than  0- 1  rngrrn.  of  ammonia  in  110  cc. 

The  colorimetric  estimation  of  nitrous  acid  is  best  carried 
out  according  to  Frommodorff 's  method  by  means  of  starch 
solution  aud  potassium  iodide.  The  solution  to  be  tested 
should  not  contain  more  than  from  0-01  to  0-04  mgrm.  of 
nitrous  acid  in  100  cc.  If  the  solution  bu  too  dilute,  the 
reaction  is  a  long  time  in  appearing,  and  it  is  also  necesscry 
to  protect  ihe  solution  from  the  light.  Preusse  and  Tiemauu's 
metaphenylenediamine  test  gives  bad  results  when  carried 
out  in  the  presence  of  free  sulphuric  acid.  A  further  draw- 
back is  the  rapid  discoloration  of  the  diamine  solution  on 
standing.  Griess'  test  gives  very  satisfactory  results  if  the 
solutions  to  be  examined  contain  not  more  than  0-05  mgrm. 
of  nitrous  acid  in  200  cc.  The  solutions  of  sulphanilic 
acid  and  naphthylamine  should  be  preserved  separately. 
The  results  are  equally  satisfactory  whether  the  reaction  be 
carried  out  in  the  cold  or  accelerated  by  heating.  The 
reagents  are  best  employed  in  solution  with  acetic  acid  ; 
sulphuric  acid  in  excess  is  liable  to  retard  the  reaction 
considerably. 

The  colorimetric  estimation  of  nitric  acid  is  only  possible 
by  reducing  this  acid  to  ammonia.  This  is  effected  by 
adding  to  the  solution  to  be  tested  from  5  to  6  grms.  of 
reduced  iron  and  sufficient  sulphuric  acid.  Subsequently 
the  solution  is  made  alkaline  with  caustic  potash,  diluted 
with  water,  and  distilled  ;  two  Feligot's  tubes,  each  charged 
with  10  cc.  of  water  and  1  cc.  of  standard  sulphuric  acid, 
serving  as  receivers.  The  results  obtaiued  may  be  as  much 
as  5  per  cent,  too  low.  — C.  O.  W. 


77ie  Volumetric  Estimation  of  the  Soluble.  Phosphoric 
Acid  in  Superphosphates.  W.  Kalmann  and  K.Meissels. 
Mitt.  d.  k.  k.  Tcclin.  Gew.  Museums,  4,  1894  (4,  5,  and  6), 
174—178. 

Tiik  method  is  based  upon  the  difference  of  the  behaviour 
of  phosphates  towards  methyl-orange  and  phenolphthalein. 
In  titrating  phosphoric  acid,  using  methyl-orange  as  an 
indicator,  neutrality  is  reached  when  the  salt  KH2PG4  has 
been  formed,  i.e.,  when  one-third  of  the  acid  has  been 
neutralised.  With  phenolphthalein,  neutrality  is  obtained 
when  the  salt  15oHP04  has  been  formed,  i.e.,  when  two- 
thirds  of  the  acid  have  been  neutralised.  Thus,  a  solution 
of  CaH4(P04)2  appears  neutral  to  methyl-orange,  but  acid 
to  phenolphthalein.  In  titrating  a  solution  of  this  salt  in  the 
presence  of  the  last-named  indicator  the  point  of  neutrality 
is  reached  by  way  of  the  reaction — 

3CaH4(PC\A,  +  SXaOH  =  Ca3(P04)2  +  4Xa.,HP04  +  SHX) ; 

in  other  words,  8  mols.  of  XaOH  are  equivalent  to  3  mols. 
of  P205.  These  facts  are  applied  in  the  analysis  of  super- 
phosphates as  follows  : — Twenty  grms.  of  the  superphos- 
phates are  dissolved  in  1,000  cc.  of  water.  One  hundred  cc. 
of  this  solution  are  titrated  with  half-normal  caustic  soda, 
using  methyl-orange  as  indicator.  Then  phenolphthalein  is 
added  and  the  titration  continued  until  change  of  colour 
occurs,  wheu  the  number  of  cc.  used  is  noted  (n).  Another 
volume  of  100  cc.  of  the  original  solution  is  then  jdaeed  in 
a  250-cc.  flask,  a  moderate  excess  of  half-normal  caustic  soda 
added,  the  flask  well  shaken,  filled  up  to  the  mark  with 
water,  and  filtered.  One  hundred  cc.  of  the  filtrate  are 
titrated  with  half-normal  acid  aud  phenolphthalein  as  an 
indicator ;  then  methyl-orange  is  added,  and  the  titration 
continued.  The  number  of  cc.  used  is  multiplied  by  2-5  (i). 
Hie  mean  of  the  sum  of  a  and  b  multiplied  by  0*0353 
then  shows  the  number  of  grms.  of  P.,0- contained  in  100  cc. 
.  of  the  original  solution,  i.e.,  in  2  grms.  of  the  superphos- 
phate. The  following  table  shows  the  results  obtained  by 
this  as  against  the  citrate  method. 
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Siuil'l  iSplitttC. 


0         unknown 

superphosphate 

BonOHwh  superphosphate. 

Origin  unknown 

Prepared  with  was!  petroleum  i 

Double  superphosphate 

.  itc  from  B 


IS'I 

11 'S 

7   7 

t  51 

0-21S3 

11-48 

S-7S 

0*2006 

IJ-40 

W7U 

[4-01 

10-10 

12-03 

i;  l:i 

IS  23 

|-.n 

— c 

O.  \V. 

77*i'  Volumetric  Estimation  of  Phosphoric  Acid, 
A  1".  Uolleuian.    Rec.  des Trav.  China,  des  Pays-Bas,  12,  1. 

in i-  method  is  applicable  lo  all  those  cases  where  the 
phosphoric  acid  is  present  in  the  fn  e  state,  or  in  combina- 
tion with  the  alkalis  or  alkaline  earths.  If  t lie  solul 
contain  alumina  or  iron,  a  correction  is  necessary.  Any 
heavy  metals  present  are  first  eliminated  bj  means  of 
sulphuretted  hydrogen.  The  method  is  i  ot  generally 
applicable  in  the  presence  of  metals  of  the  third  group. 
The  solutions  may  contain  sulphuric  and  nitric  acid,  but 
should  not  contain  any  hydrochloric  acid. 

The  solution,  if  acid,  is  exactly  neutralised  by  means  of 
a  dilute  solution  of  sodium  carbonate,  and  is  precipitated 
by  means  of  an  excess  of  standard  silver  nitrate.  The 
precipitation  is  rendered  complete b-  the  addition  of  sodium 
acetate.  The  liquid  is  then  filtered,  being  kept  protected 
from  the  light.  Subsequently  the  uncombined  silver  is 
estimated  volumetrically  in  the  filtrate. — C.  O.  W. 


ORGAN  H  ■  CHEMISTRY.— QUALITA  VIVE. 

Yellow  Prussia! e  of  Potash  and  lite  Detection  of  Hydro- 
cyanic  Acid  in  the  Presenc  ofFerrocyanides.  M~.  Auten- 
rieth.     Arc!],  Chem.  Pharm.  213,  99. 

Contrari  to  general  notions,  potassium  ferrocyanide  is 
partially  decomposed  at  ordiuan  temperatures  into  hydro- 
cyanic acid  bj  dilute  (0'  1  pur  cent)  mineral  acids,  formic 
acetic,  butyric,  lactic,  tartaric  and  benzoic  acid.  Carbonic 
acid,  sulphuretted  hydrogen,  the  phenols,  acetylacetic  ether, 
and  certain  acid  sulphones  produce  the  same  reaction  at 
temperatures  below  100  C.  At  the  same  time  a  verj 
stahle  white  ferrous  ferrocyanide,  Fe(Cy)  KcK..,  is  formed, 
which,  on  exposure  to  the  air,  is  not  transformed  into 
Prussian  blue.  The  formation  of  Prussian  blue  in  the 
preparatiou  of  hydrocyanic  acid  can  be  explained  in  two 
ways.  Either  the  sulphuric  acid  decomposes  the  ferrous 
ferrocyanide,  forming  ferrous  sulphate,  which,  in  the 
presence  of  air,  acts  upon  the  hydrocyanic  acid,  or  the 
sulphuric  acid  liberates  some  hydroferrocyanic  acid,  which 
is  converted  into  Prussian  blue  according  to  the  formula — 

7(Cy),sFejHa  -  40  =  18CyH    -   ZFeJ  I-  .  +  4H.o. 

The  action  of  the  carbonic  acid  upon  the  yellow  pntssiate 
is  accordingly — 

2FeCy«K,  -  3COj  +  311,0  = 
6CyH  +  FeKjt  FeCy,)  +■  3K,<  l  I  - 

The  gastric  juice  decomposes  the  ferrocyanide  at  1  I  C. 
Tbe  peptones  and  casein  at  38  C.  produce  only  traces  of 
hydrocyanic  acid,  large  quantities  at  a  boiling  temperature. 
Hydrocyanic  acid  not  being  retained  by  the  tissues,  it 
follows  that  yellow  prussiate  has  no  toxic  action,  as  it  is  not 
absorbed  simultaneously  with   acid*.     These  observations 


show   thai   the  iism;,i  melhi 

and  cyanides  in  the  pp  fi  rrocyanides  by  distillation 

in  a  current  of  carbonic  acid  cannot  legitimately  he  em- 
ployed. Jacquemin  proposed  to  distil  the  mixture  with 
sodium    bicarbonate,    which   doe-  ;e  ferrocy- 

anides,  and  in  this  manner  0*01  grm.  of  cyanide  maybe 
detected  in  a  10  per  cent,  solution  of  ferrocyanide.  If  the 
presence  of  mercurous  cyanide  I,  a  few  cc.  of 

sulphuretted  hydrogen  water  are  added.  MercilTOUfl  cyanide 
is  very  stable  towards  alkalis,  alkaline  carbonates,  and 
dilute  acids.  To  detect  it  in  forensic  investigations  the 
substance  is  distilled  with  tartaric  acid  and  a  concentrated 
solution  of  sulphuretted  hydrogen.  Mercury  cyanide  i- 
fairly  soluble  in  ether,  but  cannot  be  extracted  from  aqueous 
solutions  by  means  of  that  solvent. — (  .  I  >.  W. 


Camphor   nx   a    Reagent  for   Sugar.     MeitzeL     Deutsch. 

Zuckerind.  17,  -'<  I. 
Tin:  author  recommends  camphor  instead  of  o-naphthol  as 
a  reagent  for  sugar.  Camphor  is  available  for  the  detection 
of  the  smallest  quantities  of  sugar  met  with  in  commercial 
investigations,  but  is  not,  like  a-naphthol,  affected  by  the 
presence  of  small  quantities  of  nitrates. — A.  K.  L, 


ORG  A  SIC   CHEMISTRY.— QUANTITATIVE. 

The  Analytical  Constants  of  Seal  Oil.     A.  C.  Chapman 
and  .1.  It.  Bolfe.     Chem.  News,  1894,  70,  1—2- 

Tiik  usual  analytical  figures  for  oils  have  been  scantily- 
recorded  in  the  case  of  seal  oil,  and  the  authors  therefore 
give  the  following  table  for  six  samples  obtained  from 
reliable  sources.  They  also  quote  the  results  obtained  from 
a  sample  of  seal  oil  blown  for  45  hours  at  a  temperature 
of  190    I 

A  study  of  these  figures  leads  to  tbe  following  con- 
clusions : — The  specific  gravity  of  the  oil  varies  but  little 
save  in  the  case  of  the  "brown  seal,"  which  is  low  in 
specific  gravity,  probably  from  the  presence  of  much  free 
tatty  acid.  The  melting-points  of  insoluble  fatty  acids  were 
determined  by  the  capillary  tube  method,  the  point  at  which 
flow  began  being  taken.  The  iodine  absorption  was  carried 
out  as  usual  with  a  large  excess  of  iodine,  the  time  adopted 
being  five  hours.  Absorption  continued  on  increasing  the 
time,  so  that  values  of  14'i  to  151  were  obtained  after 
12  hours.  The  bromine  absorption  was  performed  by  the 
I  prescribed  by  Mills  and  Snodgrass  (this  Journal, 
■  883,435);  0-15  gnu.  of  oil  was  dissolved  in  25  cc.  of 
u-tillcd  carbon  disulphide,  excess  of  a  solution  of 
bromine  in  the  same  solvent  added, and  the  mixture  allowed 
to  stand  in  the  dark  for  15  minutes.  Addition  of  potassium 
iodide  and  titration  of  the  liberated  iodine  completed  the 
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Oil. 

1     lour. 

Sp.  Gr. 

15'  15°.      ' 

Insoluble 
Fafy 

Acids. 

Melting- 
Point  of 
Patty 

Acids. 

l..  line 
Absorp- 
tion. 

Bromine 

Absorp- 
tion. 

Tolil 

Acul 

Number. 

Saponifi- 
cation 
Equivalent. 

Free 

Fatty 

Acids 

(as  Oleic). 

Rcicherl's 

Test. 

Tale  seal.  No.  1 

Very  pale.. 

0'925S 

Per  Cent. 
93-8 

"C. 

22-0 

136*4 

77 '2 

W6 

2S0 

1-13 

0"22 

Pale  seal,  No.  2 

Wry  pale.. 

0-9249 

9.1  V, 

22  -0 

138*0 

77-6 

19-1 

2S9 

ITS 

Pale  seal.  No. S 

Very  pale . . 

0*9253 

94-2 

23-0 

uro 

79- S 
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operation.  On  increasing  the  time  of  absorption  to  one  hour 
the  bromine  absorption  increased,  6gures  as  high  as  S9  being 
obtained,  but  in  this  case  substitution  as  well  as  addition 
of  bromine  took  place,  as  was  evident  from  the  evolution 
of  hydrobromic  acid.  The  authors  note  that  the  results 
of  the  iodine  absorption  are  usually  more  regular  than 
those  of  the  bromine  absorption,  the  former  being  less 
influenced  by  slight  variations  of  the  conditions  of  experi- 
ment. The  series  of  figures  recorded  under  the  head  "  total 
acid  number "  refers  to  the  percentages  of  caustic  potash 
needed  for  the  saponification  of  the  oils.  The  results  given 
in  the  column  headed  "  Keichert's  test "  express  the 
weight  of  caustic  potash  in  grams  required  to  neutralise 
the  volatile  fatty  acids  obtained  from  100  gnus,  of  the 
oil — 2-5  grms.  being  used  in  the  experiments.  The 
determination  was  made  in  order  to  ascertain  what 
difference  is  produced  when  seal  oil  is  blown.  With  regard 
to  the  blown  seal  examined  it  is  mentioned  that  whereas 
the  unblown  oils  had  viscosities  varying  from  GO  to  61  at 
15°  C.  (rape  oil  at  the  same  temperature  being  taken  as 
100),  the  blown  oil  was  so  viscous  that  at  50°  C.  it  took 
€3  times  as  long  to  flow  through  a  standard  orifice  as  did 
the  same  volume  of  rape  oil. — 15.  B. 


Acidimelric  Estimation  of  Naphthalan;  Acenaphthene, 
o-  and  0-Naphthol,  #c.  F.  W.  Kiister.  Ber.  27,  1101 
—1105. 
This  method  of  estimation  applies  only  to  such  substances 
as  form  insoluble  molecular  compounds  with  picric  acid. 
If  naphthalene,  acenaphthene,  chrysene,  or  one  of  the 
naphthols  be  digested  on  the  water-bath  with  a  measured 
quantity  of  an  aqueous  solution  of  picric  acid  (nearly 
saturated  at  ordinary  temperatures  =  about  0- 05  normal) 
the  original  substance  gradually  disappears,  and  in  its 
place  an  equivalent  quantity  of  the  molecular  picric  acid 
■compound  separates  out  quantitatively  either  at  once  or  on 
cooling.  The  amount  of  picric  acid  in  the  original  solution 
and  in  an  aliquot  portion  of  the  filtrate  from  the  molecular 
compound  can  easily  be  determined  by  titration  with  deci- 
nornial  barium  hydroxide  (using  lacmoid  as  indicator),  and 
from  these  data  it  is  easy  to  calculate  the  quantity  of  picric 
acid  contained  in  the  precipitate.  Simple  multiplication  by 
the  equivalent  factor  then  gives  the  amount  of  naphthalene, 
&c.,  taken. 

The  digestion  on  the  water-bath  must  take  place  in 
hermetically-closed  vessels.  For  this  purpose,  the  author 
recommends  the  following  process  : — The  substance  to  be 
determined,  together  with  the  measured  volume  of  picric 
acid  of  known  strength  in  excess,  is  placed  in  a  flask, 
which  must  be  nearly  filled  with  the  solution.  The  flask  is 
then  closed  with  a  good  india-rubber  stopper,  through 
which  passes  a  tube  about  7  cm.  long.  The  tube  is  sealed 
up  at  the  lower  end,  and  about  1  •  J  cm.  above  the  sealed 
end  there  is  blown  a  small  hole  in  the  side.  When  the 
side  hole  is  just  below  the  stopper  the  air  in  the  flask  may 
be  pumped  out ;  then,  on  withdrawing  the  tube  until  the 
scaled  end  is  flush  with  the  under  side  of  the  stopper,  the 


tlask,  having  a  vacuum  in  the  upper  part,  may  be  dis- 
connected from  the  pump  and  safely  heated  in  the  water- 
bath.  The  flask  must  be  heated  until  the  reaction  is 
complete  (2  hours — 2  days),  and  frequently  shaken  during 
cooling,  in  order  to  wash  down  any  naphthalene,  &c.  which 
may  have  sublimed  into  the  upper  part  of  the  flask.  After 
standing  for  a  few  hours,  the  picric  acid  in  the  filtrate  is 
determined  by  titration. 

The  author  gives  several  series  of  test  analyses  which 
show  that  the  method  is  very  exact,  except  in  the  case  of 
/8-naphthol,  where  a  correction  must  be  introduced  owing 
to  the  solubility  of  the  molecular  compound.  For  every 
100  cc.  of  picric  acid  solution,  0-0075  grm.  of  j8-naphihol 
remains  unprecipitated. — J.  S. 


Composition  and  Analysis  of  Yeast.     T.  Guichard. 
Bull.  .Soc.  Chim.  1894, 11,  230. 

The  moisture  in  yeast  is  estimated  by  drying  the  yeast  cut 
into  small  shavings,  at  120°  C.  Pure  yeast  contains  71  per 
cent,  of  moisture.  It  loses  the  whole  of  its  moisture  over 
calcium  chloride,  and  all  but  7  per  cent,  over  sulphuric  acid. 
With  its  moisture  it  also  loses  its  fermenting  capacity. 
The  specific  gravity  of  yeast  (by  suspension  in  a  mixture  of 
alcohol  and  chloroform')  was  found  to  he  1*180  (in  a  solu- 
tion of  hyposulphite  (thiosulphate)  of  soda)  the  figures 
1-180  and  1-183  were  obtained  at  16°  C.  Water  agitated 
with  pure  yeast  does  not  reduce  Fehling's  solution.  The 
residue  obtained  on  boiling  yeast  with  alcohol  and  evapora- 
ting the  latter,  has  no  reducing  action,  but  gives  a  precipitate 
with  barium  hydrate.  Yeast  contains  always  traces  of 
starch,  amounting  to  from  0  to  2-04  per  cent.  On  ignition 
moist  yeast  yields  from  1*94  to  2*  16  per  cent,  of  ash.  The 
percentage  of  nitrogen  estimated  by  Kjeldahl's  and  the  soda- 
lime  processes  was  found  to  be  5*32  and  6-16  per  cent. 
respectively,  corresponding  respectively  to  33-25  and  38-50 
per  cent,  of  nitrogenous  matter.  This  nitrogenous  matter 
consists  of  nuclcine.  Petroleum  ether  extracts  from  yeast 
1  •  4  per  cent,  of  fatty  matter.  Starch  added  to  yeast  is 
estimated  by  boiling  for  one  hour,  with  reflux  condenser, 
10  grms.  of  the  yeast  with  100  cc.  of  dilute  (5  per  cent.) 
nitric  acid.  The  liquid  after  cooling  is  filtered,  if  necessary, 
decolorised  by  means  of  animal  charcoal,  and  examined  in 
the  polarimeter.  By  multiplying  the  number  of  degrees 
observed  by  8*52,  the  result  gives  the  percentage  of  anhy- 
drous starch  in  the  yeast ;  by  multiplying  by  9-3  the 
percentage  of  air-dry  starch  is  obtained.  The  quantities  of 
added  starch  in  commercial  yeast  range  from  6-2  to  35  per 
cent.  The  results  of  the  chemical  analysis  of  yeast  are  not 
sufficient  to  test  its  quality ;  for  this  reason  the  fermenting 
capacity  of  a  sample  should  also  be  examined.  For  the  pur- 
pose the  following  new  process  is  proposed.  An  apparatus 
is  employed  consisting  of  a  small  bulb  with  a  lateral  orifice. 
The  bulb  is  further  provided  with  a  long  vertical  tuba,  over 
which  is  placed  concentrically  a  wider  tube  divided  into 
100  cc.  This  tube  is  filled  with  water,  which  through  a 
lateral  tube,  is  displaced  by  the  carbonic  acid,  subsequently 
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developed  in  tho  test.  In  Ibi  bulb  i-  plaaed  O'Sgrn 
the  rensl  to  be  examined,  diluted  with  0-S  grm.  of  water, 
0*5  gnu.  of  sugar  dissolved  iu  r>  co.  of  water,  and  l  grot.  of 
waabed  sawdust.  The  lateral  orifice  ol  the  bulb  is  then 
closed  with  an  India-rubber  stopper,  and  the  apparatus 
placed  in  a  water  bath  at  30  C.  rhe  quantity  o(  carbonic 
aoid  is  then  observed  everj  quarter  of  an  hour  for  two  hours 
and  a  half.  The  different  readings  ma]  !«■  marked  on  a 
system  of  co-ordinates,  said  :i  curve  is  thus  obtained  rising 
rapidly  to  a  maximum  and  falling  again  with  equal 
rapidity.  The  Batter  the  turn  the  poorer  the  fermentative 
quality  of  the  yeast.  Otherwise  the  quantity  of  carbonic 
acid  evolved  I-  taken  as  ;i  measure  "l  t J i . -  quality  of  a  yeasl 
The  strongest  yeast  examined,  evolved  B6-8  co.  of  carbonic 
acid  in  two  and  a  half  hours. — C.  0.  W. 


Gravimetric   Method!  for    Estimating    Sugars    by    their 
Cupric  Reducing  Power.     1..  Qrtlnhut.    Chem.  Zeit.  18, 

it:-  -4  is 

,Fob  the  gravimetric  estimation  of  sugars  Nihoul  (Chem. 
Zeit.  17,  500)  recommends  a  modified  form  of  the  older 
paper-filtration  method,  in  which  the  collected  cuprous  oxide 
i>  weighed  as  euprio  oxide,  in  the  place  of  the  more  recent 
asbestos-filtration  method,  in  which  the  copper  is  weighed  as 
metal.  The  experience  of  the  present  author  is  that  thi 
paper-filtration  method  not  only  gives  uon-concordant results, 
hut  also  results  which  are  too  low.  Experiments  in  support 
of  this  are  described.  The  cause  appears  to  he  that  cuprous 
oxide  is  not  completely  converted  into  ouprio  oxide  by  one 
treatment  with  nitric  acid  (compare  I'aw.  Zeds.  Zuckerind. 
is:.'.  29,  294;  Allihn,  ibid.  1882,  32,878).  When  the 
ignition  is  performed  by  a  gas-flame  the  reducing  action  of 
the  latter  appears  to  have  considerable  influence  on  the 
results.  Soxhlet  asserts  (  Zeits.  Zuckerind.  1478,28,373) 
that  basic  copper  nitrate  is  volatile  at  200  .  and  in  view  of 
the  possibility  of  this  being  the  cause  of  the  low  results  the, 
the  anther  re-investigated  the  matter,  although  Nihoul's 
experiments  refute  Soxhlet's  observation.  The  author  finds, 
however,  that  it  is  possible  to  obtain  the  theoretical  quantity 
of  cupric  oxide  by  heating  the  nitrate  for  a  longtime  at 
It  is  further  shown  that  the  cupric  oxide  finally- 
obtained  contained  the  same  quantity  of  copper  as  was 
originally  present  in  the  nitrate.  (Compare  following 
abstract.!  — A.  U.  L. 

Gravimetric  Methods  for  the  Estimation  of  Sugars  hy  their 
Cupric  Reducing  Power.  K.  Nihoul.  Chem.  Zeit.  18 
881  ' 

IN  reply  to  Grunhut  (see  last  abstract)  the  author  quotes 
experiments  showing  that  the  paper-filtration  method  i- 
more  accurate  than  the  asbestos -filtration  method.  His 
contention  is  that  the  results  obtained  by  the  former  method 
are  accurate,  whilst  those  obtained  by  the  latter  are  too 
high,  on  account  of  the  retention  of  organic  matter  by  the 
asbestos-filter,  which  is  not  got  rid  of  by  ignition  in  a 
current  of  hydrogen.  As  to  the  reducing  action  of  the 
flame,  this  is  practically  nil  when  not  too  large  a  flame  is 
used  together  with  a  closed  crucible. — A.  I!.  L. 


ANALYTICAL  AXD  SCIENTIFIC  .VOTES. 

Preparation   of  Phosphorus   by  means  of  the  Reducing 

ion  of  Aluminium  upon  Phosphates  unci  on  the 
Oxidation  and  Inflammation  of  Aluminium  In/  Sodium 
Peroxide.     A.  Basset.     Bull.  Son.  Chim.  1894,11 

O.n  heating  in  a  test-tube  or  porcelain  crucible  a  quantity 
of  sodium  metaphosphate  in  contact  with  aluminium  foil,  ' 
the  metal  begins  to  fuse  at  the  same  temperature  as  the 
phosphate.  the  mixture  inflames,  and  phosphoric  anhydride 
med.  If  this  reaction  be  carried  out  in  an  atmosphere 
of  hydrogen,  a  distillate  of  phosphorus  is  obtained.  This 
reaction  may  be  shown  as  a  lecture  experiment.  The 
analytical  investigation  of  the  reaction  showed  the  latter  to 
result  in  the  formation  of  sodium  aluminate,  but  at  the  same 
time  a  compound  of  aluminium  and   phosphorus    i-  formed 


wll"'h  '«  ""'  •'• mposed  bj  heat  but  evolves  phosphoretted 

hydrogen    in    the    prase i    of   water.     This    aluminium 

phosphide  possesses  the  formula  am-   and  it   is  obtained  in 

the  pure  state  bj  bei g  aluminium  in  a  ourrenl 

phosphorus,     Bj   the  above  reaction  onlj  about  3pei 

of  the   phosphorus  contained    In  the   mei  arc 

obtained    III    the   free    Mate,    1,11 1     by    adding     si|  I     to  the 

'"■'■"■  »umos(  the  the Heal  yield  of  phosphorus  is  obtained 

ling  to  th |uatioii — 

6N  il'o     .   10A1       3Sil  i  6P 

The  same  reaction  take-  place  with  metaphosphate  of  limi 

or  less  with  all  the  other  phosphates  of  lime  excepting 

i  as  to  cans 
explosion.    Of  a  similarly  violent  character  is  the  reaction 
°etwi  tilphati  a  of  the  alkaline  earth  mi  talc 

aluminium,  which  results  in  the  formation  ol  free  sulphur. 

Sodium  peroxide  is  a  most  useful  oxidising  agent,  which, 
however,  should  be  used  with  some  caution.  Mixtures  of 
aluminium  and  sodium  peroxide  ignite  spontaneously  with 
great  violence  and  production  of  a  high  temperature. 

—CO.  VY. 

Formation  of  Sugar  in  the  Liver,     G.  Cavazzani.   Ccntralbl. 
f.  Physiol.  8,  33. 

The  quantitative  estimation  of  glycogen  and  of  glucose 
in  the  livers  of  living  and  dead  animal  shows  (in  the  case  of 
the  latter  the   relation    is  exact)   that    the    di  D   the 

amount  of  glycogen    corresponds  with  the  that 

of  sugar.  The  author  is  therefore  of  opinion,  contrary  to 
Seegen's  view,  that  the  formation  of  sugar  in  the  liver 
takes  place  chiefly  (probably  exclusively  i  at  the  i 
the  glycogen  therein  contained.  The  "formation  of  sugar 
appears  to  be  a  true  secretion  process  of  the  liver,  influenced 
by  special  nerves. — A.  li.  I,. 


£Uto  £ooksi. 


Technisch-Chemischks  Jahrbuch.  1892 — 1893.  Bin 
Berieht  fiber  die  Fortscbrittc  auf  dem  Gebiete  der 
Chemischen  Technologie  vom  April  1892  bis  April 
1893.  Herausgegebcn  von  Dr.  Rudolf  IIieheiimvnn. 
Funf/.ehnter  Jahrgang.  Mit  240  in  den  Text  gedrnckten 
Illustrationen.  Berlin:  Carl  Hermann's  Verlagr.  1894. 
London:  II.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden.     1 2s. 

For  15  years  this  Year-book  of  Chemical  Technology  has 
now  appeared.  In  this,  its  last  issue,  it  forms  a  substantia] 
8vo  volume  bound  in  cloth.  An  exceedingly  useful  feature 
in  it  is  the  "  Biicberschau,"  or  Keport  of  New  Books 
various  branches  of  science  that  have  appeared  during  the 
year.  This  report  is  well  classified,  and  deals  with  works 
on  :  1.  Physics.  2.  Chemistry.  3.  Chemical  Technology. 
4.  Mineralogy,  Geology,  and  .Mining.  5.  Miscellaneous. 
The  work  commences  with  an  elaborate  table  of  contents, 
followed  by  one  of  the  journals  of  technology  and  science 
referred  to  in  its  pages.  The  subject-matter  rills  550  pa_ 
which  are  illustrated  by  241  wood  engravings.  The 
subjects  treated  of  are  :  I.  Iron  and  Steel.  II.  The  Alkali 
Metals.  III.  dold  and  Silver.  IV.  Copper.  V.  Lead. 
VI.  Zinc.  VII.  Tin.  VIII.  Nickel  and  Cobalt.  IX. 
Tungsten,  Chromium,  Platinum  Metals,  Manganese,  and 
Mercury  X.  Chlorine,  Bromine,  and  Hydrochloric  Acid. 
XI.  Sulphur.  Sulphuric  Acid.  XII.  Oxygen,  Carbonic  Acid, 
Nitric    Acid.      XIII.     -  .  :V.     Potash    Salts.      XV. 

Ammonia  and  Cyanogen  Compounds.  XVI.  Alkaline 
Earths,  &c.  XVII.  Glass.  XVIII.  Earthenware.  XIX. 
Cement.  XX.  Artificial  Stone.  XXI.  Explosives.  XXII. 
Illumiuants.  XXIII.  Fuel.  XXIV.  Sugar.  XXV.  Starch, 
&c.   XXVI.  Wine.   XXVII.  Beer.   XXVIII.  Spirits.    XXIX. 
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Fats  Soaps,  Ethereal  Oils,  and  Besins.  XXX.  Water. 
XXXI.  Foodstuffs.  XXXII.  Manures.  XXXIII.  Organic 
\,  .,!.-.'  XXXIV.  Alkaloids.  XXXV.  Colouring  Matters. 
WW  I  Tanning.  XXXVII.  Glue  and  other  Adhesives. 
XXXVIII.  Textile  Fibres.  XXXIX.  Paper.  XL.  Photo- 
graphy. XI, I.  Apparatus.  The  work  concludes  with  an 
alphabetical  index  of  author*  and  subject-matter,  and  a 
separate,  well-classified  index  ami  list  of  patents,  under 
headings  corresponding  with  those  specified  above.  This 
index  thus  serves  also':-,  separate  and  useful  purpose,  viz., 
that  of  a  classified  record  of  patents  published  in  the  year. 


Ciiemisi  h-Technis<  his  Repertorium.    Uebursiciitlicii 

i.EORHXETE  MlTTllEM  i  SGI  \  DKB  NEUESTEN  EePIX- 
DUNGEN,  FOBTSCHRITTE  UND  Vlv  RBESSERl  Xi.EN  All 
I>EM    GEBIETE     DEB     IECBKISCI1EM     ISH     LNDDSTRI  ELLEN 

Cheque,    mil    llivwri-     ur    Maschlnen,    Appabaxe 
end  Litervter.     Herausgegeben  von  Dr.  Emil  Jacob- 
ses.     1893.     Zweites   Ilalbjahr.     Erste   llalfte.     Mit    in 
den    Text    gedruckten     lllustrationen.     1894.     Berlin  : 
11.  Gaertner's  Vcrlagsbuchhandlung.  Hermann  Heyfelder, 
SchSnebergerstr.    26,    S.W.       London:    H.    Grevel   and 
Co.,  33.  King  Street,  Covent  Garden. 
This  is  the  first   issue  for  the  second   half-year  of  1S94.  of 
Ur.   Jacobsen's    Repertory    of    Chemical    Technology.     It 
contains   reports  of  the   progress  of  the  following  branches 
of    Chemical    Industry  :— Building    Materials.     Dyestuffs, 
Dyeing,  and  Calico-printing.     Fats,  Oils,  &c.     Fermented 
Liquors.     Tanuing,    Leather,  Glue,   See.     Textiles.     Glass 
and  Potterv.     Wood.  &e.     India-rubber.     Cements,   Adhe- 
sives. &c.  "  Lakes,  Varnishes,  and  Paints.     Metals.     The 
subject-matter  covers  altogether  200  pages.     The  issues  of 
this  work  are  quarterly. 


Select    Methods     ix     Chemical    Analysis     (Chiefly 
Inorganic).     By    William    Cbookes,    F.R.S.,    Editor 

of  the  Chemical  News.  Third  Edition,  Rewritten  and 
Enlarged.  Illustrated  with  67  wood  -  cuts.  London: 
Longmans,  Green  anil  Co.  New  York  :  1.",,  Fast  16th 
Street.  1804.  21s. 
Ix  this,  the  third  edition  of  the  above-named  well-known 
work,  it  is  stated  that  such  methods  as  have  become 
thoroughly  established  since  the  issue  of  the  second  edition, 
are  now  removed,  and  replaced  by  others  which  have  been 
proposed  and  found  to  be  successful  during  the  last  eight 
vears.  It  is  also  stated,  that  it  must  not  be  assumed,  then, 
that  processes  thus  discarded  have  ceased  to  possess  value  ; 
they  are  in  some  cases  thoroughly  established,  but  the  author, 
desirin"  this  work  to  be  mainly  a  collection  of  novel  or  little- 
known"  processes— ••  Select  Methods,"— has  consequently 
removed  them.  Other  methods  have  of  course  disappeared, 
because,  being  tried,  they  have  been  found  less  effective 
than  the  substitutes  now  appearing.  The  book  is  one  of 
large  8vo.  size,  and  is  strongly  bound  in  eloth.  It  contains 
a  well-classified  table  of  contents,  C97  pages  of  subject- 
matter,  and  an  alphabetical  Index.  The  last  10  pages  of 
the  work  are  devoted  to  "  Useful  Tables  ":  1 .  Conversion 
of  Centigrade  and  Fahrenheit  Degrees.  2.  Mutual  Con- 
version of  French  into  English  Weights  and  Measures. 
3.  Relative  Values  of  French  and  English  Weights  and 
Measures.     Baume's  Hydrometer,  Twaddell's  Hydrometer, 

&c,  &c. 

The  methods  specified  are  comprised  under  the  following 
headings  and  chapters:— I.  Potassium,  Sodium,  Lithium, 
Caesium,  and  Rubidium  (Ammonium).  II.  Barium,  Cal- 
cium, Strontium,  Magnesium.  III.  The  Cerium  Group. 
IV.  Chromium,  Uranium,  &c.  V.  Zinc,  Aluminium,  Gal- 
lium, and  Iron.  VI.  Manganese,  Nickel,  Cobalt.  VII. 
Silver,  Mercury,  Copper.  VIII.  Cadmium,  Gallium,  Lead, 
Thallium,  Indium,  Bismuth.  IX.  Antimony.  Tin,  Arsenic, 
Tellurium,  Selenium.  X  Gold,  Platinum.  Palladium,  Iri- 
dium,  Osmium,   &C.     XI.  Sulphur,    Phosphorus,   Nitrogen. 

XII.  Iodine,    Bromine,     Chlorine,    Fluorine    (Cyanogen). 

XIII.  Carbon,  Boron,  Silicon.  XIV.  Electrolytic  Analysis, 
Gas  Analysis.  XV.  Miscellaneous  Processes  and  General 
Methods  of  Manipulation. 


Jahbbucti  dee  (iieiuie.  Herausgegeben  von  Richaki> 
Meter.  Bcrichl  iiber  die  Wichtigsten  Fortschritte  der 
Reinen  und  Ahgewandte'n  Chemie,  unter  Mitwirkung  von 
II.  Beckurts,  It.  Benedikt,  C.  A.  Bischoff,  E.  F.  Diirre, 
.1.  M.  Kder,  C.  Ilausserniann,  G.  Kriiss,  M.  Miircker, 
W.  Xernst,  and  1'.  Rohmann.  III.  Jahrgang.  1893. 
Braunschweig  :  Friedrich  Vieweg  und  Sobn.  1894.  15*. 
Extra  finely -bound,  16s.  C<i.  London:  II.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden. 

Tins  is  a  handsomely  and  strongly  bound  volume  of  Svo 
size,  containing  Table  of  Contents,  548  pages  of  Subject- 
Matter,  and  an  Alphabetical  Index  of  Subjects  and  Names 
of  Authors.  The  subjects  treated  of  are  : — I.  Physical 
Chemistry  (By  W.  Nernst).  II.  Inorganic  Chemistry 
(G.  Kriiss);  Organic  Chemistry  (C.  A.  Bischoff).  IV. 
Physiological  Chemistry  (F.  Riihmanu).  V.  Pharmaceuti- 
cal Chemistry  (H.  Beckurts).  VI.  Chemistry  of  Food-,  &C. 
(H.  Beckurts).  VII.  Agricultural  Chemistry  (W.  Miircker 
and  W.  Schneidewind).  VIII.  Metallurgy  (E.  F.  Diirre). 
IX.  Fuels  and  Inorganic  Chemical  Technology  (C.  Hiiusser- 
manu).  X.  Explosives  (C.  Hiiussermann).  XL  Techno- 
logy of  the  Carbohydrates  and  Fermentation  Industries 
(Marcker,  liiihring,  and  Schneidewind).  XII.  Coaltar- 
aud  Colour-Chemistry  (Richard  Meyer).  XIII.  Chemical 
Technology  of  Textile  Fibres  (Richard  Meyer).  XIV. 
Photography  (.1.  M.  Fder  and  E.  Valenta). 


Mineral  Resoi'rces  he  the  L'.xited  States,  Calendar 
Year  1893.  David  T.  Day,  Chief  of  Division  of 
Mining  Statistics  and  Technology.  Washington  :  Govern- 
ment Printing  Otlice.     1894.     50  cents. 

Large  Svo  volume,  strongly  bound  in  black  cloth.  It 
contains  a  Tahle  of  Contents  Letter  of  Transmittal,  Intro- 
duction, and  794  pages  of  subject-matter,  concluded  by  an 
alphabetical  index. 

This  well-classified  report  of  the  Mineral  Resources  of 
the  Urited  States  is  itself  a  mine  of  valuable  information, 
and  deals  with  the  following  minerals,  metals,  &c,  found  and 
exploited  in  the  United  States  of  America: — ■ 

Iron,  Gold  and  Silver,  Copper,  Lead,  Zinc,  Quicksilver, 
Manganese,  Aluminium,  Bauxite,  Nickel  and  Cobalt,  Tin, 
Antimony,  Coal,  Pennsylvania  Anthracite  (Coke),  Petro- 
leum, Natural  Gas,  Stone,  Clays,  Cements,  Soapstoue, 
Asphaltum,  Abrasive  Materials.  Precious  Stones,  Fertilisers, 
Gypsum.  Salt,  Natural  Sodium  Salts,  Sulphur  and  Pyrites, 
Fluorspar,  Mica,  Asbestos,  Mineral  Paints,  Graphite, 
Barytes,  and  Mineral  Waters. 


Crane  Report* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Canadian  Tariff  Changes — concluded. 

Free  List. 
Boric  acid  and  borax  in  bulk  of  not  less  than  25  lb., 
bromine,  celluloid,  chloride  of  lime,  cinnabar,  cobalt  ore, 
cochineal,  colours  (metallic),  copper  precipitate,  cyanide  of 
potassium,  drugs  (crude),  dyeing  or  tanning  articles 
(crude),  fertilisers  (unmanufactured),  gums,  gutta  percha 
(crude),  iodine  (crude),  iron  liquor,  lead  nitrate  and  acetate 
(iiDground),  lime  juice  (crude),  litharge,  oxide  of  manga- 
nese, nickel,  oils,  oxalic  acid,  phosphorus,  platinum, 
plumbago  crucibles,  potash,  chlorate,  bichromate,  prussiate, 
and  caustic  in  bulk  ;  potassium  chloride,  quicksilver, 
quinine,  red  liquor  (aluminium  acetate),  rosin  and  rosin  oil, 
rubber  (unmanufactured),  salt,  soda  and  its  salts,  sulphates 
of  iron  and  copper,  tartar  emetic,  turpentine  (crude), 
ultramarine  blue,  varni«h  for  ships'  use. — Board  of  Trade 
Journal. 
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I  III     Nl   l  III  111  IKD8. 

/'   ■  Xaphthalena  from  Import  Duly. 

Mr.  C.  I.,  des  Grn  II-  i  Majesty's  Charge^  d'Affa 
rh«  Hague,  in  i  despatch  to  the  Foreign  Office,  dated  the 
jTili  July,  transmits  oopj  and  translation  o!  a  decision 
'  .  S I  st,  emanating  from  the  Minister  of 
Finance,  and  published  in  the  Staalicourcmt,  to  the  effect 
that  naphthalene,  purified  or  unpotified, in  powder,  crystals, 
nr  irregular  pieces,   -  Freeol  import  doty, — Ibid. 

1  III      I    Ml  II'    M  V  I  I  -    Turn  I 

\Ye  give  below  a*  nenrlj  as  can  !»■  al  present  ascertained 

II  drugs,  chemicals,  and  other  g I-  dealt  in  by 

as  fixed  by   the  tnrilT  bill  which  has  just 
!  ference   between   the  Senate  and   the 

Congress  in  Washington,  and  will  become  law  on  August 
i  curlier  it  tlio  bill  is  signed  by  the  President.  We 
quote  these  from  the  bill  as  it  U-t't  the  Senate.  There  may 
h.ive  been  some  modifications  made  since,  bat  substantially 
«■  believe  the  table  as  we  give  it  to  be  correct. 


In.    I  mm  i,  Sural    I  -    rFi 


Present  l)ul         I 


Druyt  an!  Chemicals. 

■ 

acid 

Chromic  acid 


Citric  acid 

i           acid  or  tannin. 
Tartaric  acid 


lie' 

per  lb. 

.".  0.  ]  or  Hi. 

.. 
HI  e.        .. 

., 

10  c.      , 


!  net  iricr 
iter  slid  other  toilet  ' 
waters,    and     alcoholic    com--: 
Is  nut  specially  provided  I 

(_ 

Alumina,  alum,  alum  cake,  patent 
alum,  sulphate  of  alumina  ami 
aluminous   cake,  and  alum   in 
Is  or  ground. 

toonate  of,  raoriate  » 
i  nraoniac,  sulpl 
Blacking  of  all  kinds 

■mde.  or  borateof  soda,  or  I 

>f  lime,  refined  l«irai...  i 



Chalk,     prepared,     precipitated, 

h.  red.  an  1  a  i    ther  chalk 
prepat                                v  pn> 
I  for. 
Chloral  hydrate 


run 

- 
whatever  nai 

i  tor. 
f 


20  per  cent. 

2  c.  i>er  lb. 

4  e.      „ 

25  per  cent. 

00  c.  per  lb. 

20  percent. 

2  per  gall,  and   1 

at.  to      $2    i 
rail. 


$2    I»-r   gall, 
and 

cent. 

per  lb. 


ic.  to  i:  c. 

per  lb. 
85  per  ci  ut. 

:( c  b 

jier  lb. 
4  c.  per  lb. 

20  per  cent. 


and   ; 
ft  C.  jier  lb. 


20  and  10  and 
20  per  cent. 
24  percent. 

1  c.  to  2  c. 

per  lb. 
10  per  cent. 

20 


per  lb. 

85  C.      ..  25  c.  per  lb. 

■io  per  cent.  25  per  cent. 

II).  25  c.  per  lb. 


..nils  of  J  COc.  per  fb  to 

«jhn 25        rcellt. 

10  c  per  lb. 

50  per  cent. 


■arks.     l>eins. 

■  ilos,  bulbous 

fruits. 

rs,     dried      libivs.     dried 

-.  grains,  gums  and  gum 

•     lichens, 

-  iromatic 

- 

woods  used  expn  . 

-     any  of  the  ! 

dvanced 
alue   er   condition    by   re- 
- 

of   log- 
i      and     other     dyewoods, 
extract  of  sumac. 
Extract  of  houiliK.-k.bark 


10 


.  «0  c. 
]  PC 
(.     45 


40  e.  snd  50  c. 
r    II 

per  cent. 
7  c.  i>er  lb. 

50  )h-r  cent. 

W 


I  c.  per  lb. 


ic. 


10 


10 


Sulphu  



I  

I  

r    lish  ) 

,  sounds i 

G  i 

irintera' 

Iodoform 

I  acts   of,  in    paste, 

rolls,  or  other  to 

1  and  all  sails  thereof  .... 

eol 



i 

nque  ius   extract    of,   for 

1   tincture  of, 

Mill. 

Opium,  i  .ti  9  per 

cent.  A  opium  pre- 

pared tor  smoking. 

V  0ft*. 

All    medicinal    preparations     of 

which  alcohol  is  a  component 
part,  or  m  the  preparation  of 
whieli  used,  not  pro- 

id  for  in  this  Act. 
All   medicinal    preparations,   not 
ly  proi  idea    tor  in  this 
Act. 
Alkalis,  alkaloids,  distilled    oils. 
ial   oils,    ex| 

I    ill  combina- 
tded  for. 
pastes, 
wders,  and  all  toUet 
preparations   and    articles    of 
perfumery    no:    specially   pro- 
vided for. 
Santoninc  and  all    salts   thereof 
cent,  or  over 

:us  


Bichromate  and  ehromate  of..... 
Hydriodatc. .  >dide,  and  io  I 
Nitrate  of,  or  saltpetre,  r. 


.. 

I  C.  0 

8e. 


. 


r 


50  c. 

25  |ier  ci 
25       „ 


5" 


l< 


$2-50  per  lb. 
20  c. 


.yellow 

Oi7s. 

Alizarin  assistant,  or  Turkey  oil 

Castor  oil 

Cod-liver  oil 


3  c. 

50  c.      .. 
l  c 

5  c.  to 

per  lb. 


(  40  c.  i      - 

<      per  gall,  to  30    >3'» 

(.     percent.  ) 


'  40  c. 
perg — 
percent. 
neper  gall.       36  c.  per  gall. 


•  -seed  oil,  raw, 
Fusel  oil,  or  aniylic  alcohol 


Hemp-seed  oil  and  rape-seed  oil . . 

Olive  oil,  fit  for  salad  purp 

Peppermint  oil 

Seal,  herring,  whale,  and  other  fish 
oil. 

Paints,  Colours,  and  Varnishes. 

Baryta,  sulphate    of,  or  I 

manufactured.  \ 

Blues,  such  as  Berlin,  Pi 

Chinese. 


50  c. 
32  c 

10  per 

10  e.  per  gall. 
35  c.      ,. 
80  c. 
8  c. 


•   i  gall, 
per  gall 


$1-12  to  $6-72    )„. 

per  ton.         J  *• 
6  c.  per  lb. 


C  c.  per  lb. 


' 
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The  TJkited  States  Tariff— continued. 


Tin:  United  States  Tariff — continued. 


ut  Duty.      Future  Duty. 


white,  or  arti- 

:ne. 

rom  bone,  ivory  or 
stable. 

n  purple  . . . 

me  green,  ami 
chromium  ci 

sienna") 
and  sienna  earths,  umber  and  ■ 

is,  -     und  in  oil 

blue,  whether  dry,  in 
pulp,  or  mixed  with  water,  and 
wash-blue     containing     ultra- 
marine. 
Varnishes,    inclu  ■ 

spirit! 
varnishes  for  the  alcohol  cou-1 

lained  therein I. 

.,  ana  other  colours^] 
pins  quicksilver,  dry  or 
--round,  ill  oil  or  water,   anil  I : 

taining 
quicksilver,  bi  t  made  of  lead 

ofeoritaming  lead )\ 

id  Paris  white  

/.in  and  white  zinc") 
paint  or  pigment,  dry  or  ground  > 
moil  ' 

All  oilier  paints,  colours, and  pig-~| 
ments,  whether  dry  or  mixed, 

raid    in   waler  or  oil.  or  | 

Other      solutions,      including  )■ 

tubes,   lakes,   crayons,  smalls.  I 

and  frostings,  and  not  specially  i 

ided  for J 

£..  j'l  Products. 

Acetate  of  lead 

Litharge 

Nitrate  of  lead 


:  lb.         25  lierceut. 


25  per  cent. 


i'  c.  per  !b. 
}c.  tolic. 

per  11). 

41  c.  per  lb. 


3  c.  per  lh. 


lie. 

3  c. 


:     c.  to  Sic. 

per  lh 


3  c.  per  lb. 

3  c.      „ 


0   mg<  mineral  . 
I 


White  !i  lite  paint  and 

at  containing  lead,  dry  or 
in  pulp,  or  ground  or  mixed 
with  oil. 


IS  c.  to  2}  c. 

per  lb. 
lie  per  lb. 

11  c.  „ 

lie  „ 

He.  „ 

lie  .. 




Hydrate  of,  or  canst.    -    la  .. 

Bichromate  and 

i    or  soda  ash 

Silicate  of  soda 




Mrvelin 

Sulphur,  t.    or  * 

'-'i >' 

d . 

Tartar, cream c  t  tartar 

lis,  partly 
reli" 
Bochclle  salts 


Instil     

med 

Medicinal 

I 

- 


'(Ill 



md 

■■:■,: 


1  e.       ., 

ic.        ,. 

1  e.       .. 

\  e.         „ 

3  c.       .. 
,  e. 

4  C.            „ 

■i:>  per  cent, 
c.  to  ;  c. 
(.        per  lb. 
I  e.  peril). 

20  per  cent. 

10  per  cent. 

411  c.  per  oz. 

--  i    -in  per 

tun. 
/,  c.  |  cr  lh. 

30  c.  peroz. 
i' cent. 
'  10 

Be.       .. 

20 

1  e. 

20 

">  e. 

_  c.  per  Hi. 

11  C.       .. 

20  per  cent. 

1-",  c.         „ 

33 

I.",  e. 

:,:, 

10 

Tree 

,'    e.  per  lh. 

5  c.  per  lh. 

m  per  cent. 

HI        .. 

p.T  p.. 

r  Ci  iii. 

1'resent  Duty.      Future  Duty. 


35  per  cent,  tc  .  25  per  cent,  to 

35  per  cent.,  '     25 percent., 

and -sr  32  per  .      and       si '3- 

gall.  v    per  gall. 


,,         (  20  per  cent.  In 
12  c.  per  lh.       \     so.  perr... 


3  c.     „  ;  c.  to  ■ .-. 

per  lb. 

lie.  to  lie.      i     le.  peril,, 
per  lh.  J  ' 


!5  per  cent,  to    -    .,.-,,„.,.,.,,„. 
30  per  cent.       * 


Saccharine .  ..  25perccut. 

-agar i  c.  per  lb.  15        „ 

S  i   'a 
Castor  beans  or  seeds 50  c  per  bush.    25  c.  per  hush. 

Flaxseed  or  linseed,  poppy-seed.     30  c.         „        I  20  c.       „ 

a  .el  ither  oil  seeds,  not  specially 

provided  for. 
Garden  seeds,  agricultural  seeds,       20  per  cent.       10  per  cent. 

and  other  sei  ds,  not   specially 

provided  for. 


Miscellaneous. 

Chicory-root,    burnt    or   roasted, 

tnd  or  granulated. 
Cocoa,    prepared    ur     nianufae.  i 
tared-,  chocolate,  sweetened  ...» 
a- coco's  butterihe . . 


2  c.  per  lb. 

2  c.      ,', 
31  c.    „ 


Dandelion-root  und  acorns.   lire-        He 
pared,  and  other  articles  used 
as  coffi  '■.  or  as  substitutes. 

Starch,  including  allpreparal  iona, 
Iran  whatever  substance  pro- 
duced. 

Dextrine,  burnt  starch,  gum  sub- 
si  itute,  or  British  gum. 

Mustard,  ground  or  preserved,  in 
bottles  or  otherwise. 

Spices,  ground  or  powdered,  not 
specially  provided  for;  cap- 
sicum or  red  pepper, unground; 
and  sage 

Vinegar 

Malt  extract,  fluid,  in  casks,  in") 
bottles,  or  jugs,  solid  or  con- 
densed  ) 

Corks,  wholrj  or  partially  manu-1 
factored ) 

Matches  of  all  descriptions s 


2  c. 

lie. 
10  c. 


1  c,  2i  c.  to 
3  c.  per  lb. 

li  c.  per  gall. 

20c.  to  We. 
per  gall,  and 
to  per  cent. 
10  c.  to  15  c. 

per  lb. 

10  c.  per  gross 

to  1  c.  per 

1,000 


2  c.  per  lb. 

a  c 

.v  35  per  cent . 

3i  c.  per  111. 
li  c.        ., 


li  c       ,. 

li  c. 
25  per  cent. 

3  c,  a  c,  to 

1  c.  per  lb. 

71  c.  pergall. 
15  c.  to  30  c 

per  gall,  and 
oil  per  cent. 

•  10  c.  per  lb. 
>20  per  cent. 


The  free  li~t  is  almost  the  same  us  heretofore  as  far  as 
this  class  of  goods  is  concerned.  It  comprises  nearly  all 
crude  drugs  not  especially  named  in  the  list  quoted  above. 
Epsom  salts  and  copperas  (both  hitherto  charged  with  a 
duty  of  -^  c.  per  lb.)  are  co  be  free,  and  medicinal  coal-tar 
preparations  and  products  of  coal-tar  not  colours  or  dyes 
and  not  specially  provided,  are  also  now  admitted  to  the 
free  list.  Ginger  ale.  ginger  beer,  and  all  artificial  mineral 
waters  are  noSv  to  be  charged  at  20  per  cent,  ail  vol. 
Hitherto  13  cents  per  dozen  bottles  (if  not  exceeding 
|j  pint  i  was  charged  on  ginger  ale,  ginger  beer,  lemonade, 
soda-water,  and  similai  waters.  Xo  additional  duty  is  to  be 
levied  on  bottles. — Chemist  and  Druggist. 

United  States. 

Customs  Decision. 

Binoxide  of  barium,  otherwise  known  as  peroxide  of 
barium,   is   dutiable    at    25    per   cent,   ad   vol.    under   the 

provisions  of  paragraph  "6  X.T. 

Great  Britain. 
\<  tr  Customs  and  Mxcise  Regulations. 
An  official  publication  of  great  interest  to  the  trading 
public  has  lately  been  issued  by  the  Revenue  Departments. 
This  is  the  revised  code  of  regulations  governing  the 
dep  .-it  of  goods  liable  to  duty  in  Customs  or  Excise 
warehouses.  In  order  to  prevent  the  large  increase  of 
[.rice  to  the  consumer  which  would  ensue  from  the 
payment  of  a  duty  at  once  upon  goods  liable  thereto, 
such  goods,  on  importation  or  manufacture,  can  be  de- 
posited in  officially  approved  warehouses,  and  can  remain 
there  until  the  dealer  desires  to  clear  them  for  home 
-utnption  upon  payment  of  duty.  The  code  governing 
both  Revenue  Departments,  which  was  first  issued  in  1880, 
has  just  been  revised,  and  all  the  important  alterations 
which  have  since  taken  place  are  now  gathered  up  in  one 
publication.—*  'hemist  and  Drugyist. 
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,;/..%  /'/,'  i/.   TRADE   VOTES 

S  11  I     1 » 1  — .  n\  I  ni     in      I  I    i:i.  I  -  i  i\. 

According  to  Clio  Gazette du  Turkestan*  commcni 
has  beeo  made  with  the  working  of  ;i  rich  deposit  of  sa't 
^\  1 1 io J i  has  been  discovered  o  -i  distan  from 

i In'  eastern  side  of  Lake   Raug  Koul,  not  fat  from  the  road 
going  by  tin  he  inn  and  Kizyl-Djik  to  Moui- 

Ki'l.  At  the  present  time  the  salt  is  extracted  at  two  places, 
situated  at  a  distauce  of  from  SO  to  l'.'i  sagenes  from  each 
other.  At  these  places  the  salt  appi  ars  at  the  surface  of  the 
■  nil.  Borings  ban)  shown  that  the  places  where  the  -alt 
appears  at  the  surface  form  the  meeting  place  of  two  beds 
•  ilt  following  opposite  directions  Phe  bed  of  -alt  is  two 
.  i  three  archines  in  thickness. 

I'.n:   IM.    \l.     1    M'lliUlIM-     1\     l\li|  V. 

The  ( '<ih  nil  i  Englishman,  in  its  issue  for  the  26th  June, 
lias  tli<>  following  note  : — 

In  tin-  Royal  Botanic  Gardens  farther  experiments  were 
carried  on  last  year  in  the  cultivation  of  plain-  of  economic 
vjliii'.  Reviewing  the  work  of  the  IS  month-.  Dr.  King 
■ays  Hi.it  rheea  plants  .-till  continue  to  be  in  occasional 
demand,  and  supplies  have  been  issued  gratuitou-l\  to 
various  applicants.  Seeds  of  coca — the  source  of  the 
ansesthetic  known  as  cocaine — have  also  been  freely  given 
to  various  tea-planters,  but  Dr.  King  is  apparently  by  no 
means  hopeful  regarding  the  cultivation  of  this  plant.  In 
his  opinion,  the  alkaloid  can,  from  its  nature,  never  come 
into  very  extensive  use,  and  the  demand  tor  it  i-  at  present 
greatly  below  the  supply.  Planters  have,  however,  been 
tempted  by  the  high  prices  obtained  for  batches  of  coca 
leaves  during  recent  years,  and,  in  Dr.  King's  words,  they 
.  ha\e  been  led  into  taking  up  the  cultivation  "with  more 
enthusiasm  than  discretion."  Among  other  economic  pro- 
duets.  Cola  acuminata,  which  produces  the  kola-nut,  was 
also  in  demand  to  some  extent,  and  a  few  applicant-  outside 
of  India  were  supplied  with  the  seed  of  the  bhabar  or 
babui  grass.  The  history*  of  this  plant,  as  one  of  the 
principal  materials  used  in  the  Indian  paper-making 
iudustry.  is  given  in  brief  in  Dr.  King's  report.  It  appears 
that  it  first  attracted  his  attention  a-  a  possible  raw  material 
for  paper 2a  years  ago  in  the  North-Wesl  Provinces. 

li  Is?:;    he    sent    home    samples   to   a   paper-maker  in 

land,  who   reported   very  favourably  upon   them,  and  a 

•    later   Mr.  Routledge.  then  a  leading  authority  on 

paper,    to    whom    specimen-    were    submitted  through   the 

India  Office,  found  them  to  be  little    inferior  to  esparto  as  a 

raw  material.      Mr.  .1.  S.  Gamble,  of  the  Forest  Department, 

subsequently   discovered  that   this  grass  is    common  in  the 

forests   of  Chora    Nagpnr,  and  sampler  were   sent  to  the 

Bally    Mill,    then     the    only    paper-making    factory     near 

utta. 

The  qualities  of  the  new  grass  were  found  to  be  so 
'.lent  that  it  was  immediately  adopted,  and  it  has  since 
me  cne  of  the  most  important  raw  materials  of  the 
industry.  The  inquiries  that  have  been  received  of  lite 
from  other  countries  appear  to  show  that  India  will  soon 
lose  her  present  monopoly  in  this  product.  Dr.  King 
points  out,  however,  that  for  paper-making  purposes  the 
Japanese  paper  mulberry  tree  yields  a  fibre  far  superior  to 
bhabar.  His  efforts  to  extend  the  cultivation  of  this  tree  in 
Bengal,  where  it  can  be  readily  grown,  have  not  hitherto 
been  successful  ;  but  the  qualities  whieh  Dr.  King  claims  on 
its  behalf  should  ensure  its  eventual  adoption.  For  the 
information  of  those  who  care  to  make  the  experiment,  it 
may  be  noted  that  the  Botanic  Garden  ha-  -till  a  small 
stock  ready  for  issue  to  any  applicant  who  may  be  forth- 
coming. There  is  obviously  much  room  for  improvement 
in  Indian  paper  manufacture,  and  the  introduction  of  the 
Japan  paper  mulberry  tree  may  possibly  enable  the  mills  in 
the  country  to  approximate  somewhat  more  closely  to  home 
manufactures  in  quality  as  well  as  in  price. 

Limk-v  i  nivvrioN  in  the  Wesi  Indies. 

There  is  an  interesting  note  in  the  West  Indian  lime  in  a 
recent  number  of  the  Kew    Bulletin.     The  sour  lime-tree 


th 
lime-juice  ami  essential   oil  of  ir   in  tin-  din-; 

trade,  wai  :  '     ■  .1  into  die  w  •  si  Indian  is! 

from  the  1  1  i,y  compressing  the 

fresh  ripe  fi nit.   1.,  1  rollen      1  led  in 

the  raw  -t.n ■  com 

a  the  raw  in  ,,  ||ed. 

pan-  until  1  in  about  one  1  1  -hth  or  one  tenth 

of  the  original  balk.      When  cxp 

thud  of  the  com  Prom  the   rind  ol  the 

fresh  I-  obtained,  by  the  ecuelling  hair, 

a   fine   essence  of  limes   exported  in 

process,  which  is   a  -Ion    one,   is   performed   b-    wi 1, 

girl-.     The  task  pei  da  sured  in  fluid  ounces.     By 

distilling  the  raw    lime-juice  a  spirit   i-  obtained  known  a' 
oil  ot  limes,     The  essential  oil  of  limes  extracted  by  hand  is 
doable  than  the  oil  ol  I  the 

latter    is    injuriously   affected   by    the     heat   necessarj    in 
distillation. 

Lime-trees   were  abundant   in  Dominica  as  long  . 
1791,  but  at  that  period  tiny  appear  to  have  b» 
onJj  ■  lice  industry  appears  to  have 

been  started  in  Dominica  by  the  late  Dr.  Imray,  but  shortly 
aftei   the  lent   of  that   gentleman's  venture  the 

Mes    -   Sturgi    oi    Birmingham,  quite  independently  of  Dr. 
Imray,  and   without  any    knowledge  of   his  experiment- 
to  work  to  establish  similar  plantations  in  the  neighbouring 
island   of  Montserrat.     The   industry 
prosp  .  according  to  a 

Dominica  planter,  it  takes  ahoul   1 '  to  1  un  '. 

res  of  land  and  plant  them  with  lime-trees,  to  build  a 
lor  the  manager,  to  ereel  a  mill  with  copper  boiler-, 
to  concentrate  the  juice,  to  pay  for  superintendence,  and 
coverall  expenses  for  seven  years.  U  the  end  of  this  time 
the  estate  would  yield  10  hogsheads  of  concentrated  lime- 
juice  a  year,  worth  480/.  The  yearly  cost  of  cultivation  and 
manufacture  would  amount  to  240/.,  the  rest  being  gl 
profit. — Chemist  and  Druggist. 


Tin:  Mjlnekal  1\i.i-h:ii-  .0    Sooth   Russia. 

The  official  Messenger  of  Finances  gives  the  following 
account  of  the  mining  and  metallurgical  industries  of  the 
south  of  Russia  during  the  year  1893.  The  region  under 
consideration  comprises  the  following  private  works  and 
mines  -  Eighteen  iron  mines  in  the  government  of  Volvnia 
and  in  the  neighbourhood  of  the  villages  of  Krivyi  Uog,  one 
lignite  mine  in  the  government  of  Kieff:  five  blast-furnace 
companies,  namely,  the  Denesheffsky,  Yagodensky,  and 
Emellchinsky  in  the  government  of  Volynia,  and  the 
Glautseffsky  Company  in  the  government  of  Cherson ; 
the  Alexandroffsky  Iron  and  Steel  Works  in  the  loan  of 
Ekateriuoslav,  the  Briansk  and  Dneiper  Iron  and  Steel 
Work-  in  the  village  of  Kamen-k,  tin-  Iron  Works  of  the 
South  Russian  Dneiper  Metallurgical  Company,  also  near 
Ekaterinoslav,  and  also  the  Xovorossisk  Iron  and  Si 
Work-  at  liughesoffa.  The  district  also  includes  five 
manganese  ore  mines  in  the  government  of  Ekaterinoslav, 
in  the  neighbourhood  of  Bachmout,  and 
Karakoubsky  and  Still-ky  iron  mines  in  the  region  of 
Mariopol,   the    A  mercury   mines    and     works 

Nikitoffka,  and  tiO  coal  mines  in  the  neighbourhood  of 
Lougan-k.  The  output  of  these  work-  and  mines  during 
1893  and  IE  -        metric  tons  :  — 


Coal I         2,159-350  131,130 

Lignite 

Iron  ore 6183)4  63  107,41! 

Mangai  


The     quicksilver    mines    owued     by     '  .  :erbach 

produced  61,200  tons  of   ore,   from   which   443,169  lb.  of 

r  2 
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mercury  were  obtained.     The  iron  aud  steel  works  report 
the  following  output,  in  metric  tons  :  — 


IS92. 


L89S. 


Changes. 


Pig-iron 

Manufacture!  iron... 

Steel  rails 

Other  steel 


267,58a 
60,3*0 
110,900 

29.330 


319,176  Inc.  01.6+1 

32,5*0  Dec.  27,300 

133,771  [nc.  22,871 

27,860  Dec.   1,900 


In  the  Douetz  basin  the  coal  industry  continues  to 
develop,  but  in  1 898  the  local  demand  for  coal  considerably 
exceeded  the  supply  ;  this  is  partiallj  explained  by  the 
abundant  harvest  of  that  year  having  claimed  the  coal 
miners,  who  are  really  peasant  proprietors,  for  a  longer 
period  than  usual,  and  also  by  the  ravages  caused  by  the 
cholera.  The  dearth  of  coal  somewhat  impeded  production 
at  the  metallurgical  works  of  the  district. 

The  rapid  development  of  the  iron  and  steel  industries  of 
the  south  has  evoked  a  corresponding  growth  in  the  pro- 
duction of  iron  ores.  The  exploitation  of  the  maDganese 
mines  also  shows  remarkable  progress.  Notwithstanding 
the  temporary  check  caused  by  the  dearth  of  coal,  the  total 
production  of  pig-iron  in  the  south  of  Russia  shows  an 
increase  of  18  per  cent.,  and  of  rails  20  per  cent,  over  that 
of  the  preceding  year. 

In  April  1893  the  Donetz  Iron  and  Steel  Company 
started  building  new  works,  and  at  the  close  of  the  year 
had  erected  one  blast-furnace  with  a  production  of  10,000 
ponds  (163  tons)  of  pig  per  day.  The  furnace  is  65J  ft. 
high,  and  is  furnished  with  four  Cowper  hot-blast  stores. 
Attached  to  these  works  is  a  Schutennan  and  Cramer  coal- 
washiu"  plant  capable  of  dealing  with  325  tons  of  coal  per 
day,  and  a  set  of  42  Kernard  coke-ovens  with  a  capacity  of 
81  tons  of  coke  per  day.  The  Alexandroffsky  works  lave 
also  erected  a  new  blast-furnace,  No.  4.  with  three  Whitwell 
stoves,  and  a  set  of  62  Coppee  coking-ovens,  besides  which 
thev  have  supplemented  their  Bessemer  and  rolling  plant 
with  hydraulic  machinery,  and  lastly,  both  the  Dneiper  and 
Novorossisk  have  added  a  fourth  blast-furnace  to  their 
plant. 

In  1893,  36,872  men  were  employed  in  the  mining  and 
metallurgical  industries  of  the  south  of  Russia.  This  total 
was  distributed  as  follows  : — 13,322  in  coal  mines,  1,718  in 
iron  mines,  895  in  manganese  mines,  E9S  in  mercury  mines, 
12,618  at  iron  and  steel  works,  236  at  mercury  works,  and 
7,7>,"i  in  quarries.  There  were  206  accidents,  80  of  which 
were  fatal. — Engineering  and  Mining  Journal. 

Natural  Mineral  Waters 

The  Academy  of  Medicine  has  unanimously  adopted  the 
report  of  the  Committee  on  Mineral  Waters,  presented  by 
M.- Albert  Robin.  There  were  only  two  members  present. 
The  recommendations  are  : — !.  The  sale  of  mineral  waters 
which  have  been  decanted  or  artificially  rendered  gaseous 
should  not  be  allowed  by  the  authorities.  2.  Every  appli- 
cation to  the  Ministry  for  authorisation  should  be  accom- 
panied by  the  certificate  of  a  competent  official  that  the 
water  has  not  thus  been  already  manipulated,  and  should 
embody  the  promise  of  the  proprietor  not  to  resort  to  these 
processes.  3.  Reservoirs  should  be  hermetically  closed, 
and  should  be  emptied  at  least  every  twenty-four  hours. 
They  should  be  so  placed  that  the  spring  flows  direct  into 
the  reservoir.  Bottles  should  be  thoroughly  sterilised,  aud 
all  causes  of  pollution  during  bottling  carefully  avoided. 
4.  Notice  of  these  new  arrangements  should  be  sent  to  the 
proprietors  of  all  springs  already  authorised,  and  three 
months  should  be  given  them  io  conform  therewith. — 
Chemist  and  Druggist. 

The  Extraction  of  Nicotine  from  Tobacco-Juice. 

The  Government  Tobacco  Monopoly  are  giving  this  sub- 
ject attention,  and  they  claim  to  have  succeeded  in  obtaining 
a  product  of  high  concentration  and  uniform  quality.  They 
think  there  will  be  a  large  demand  for  it  for  the  destruction 
of  insects  in  agriculture  and  horticulture,  and  also  from 
South    America   and   other    sheep-raising    countries  as   a 


remedy  for  scab.  Several  millions  of  pounds  of  nicotine  are 
annually  sold  in  1'ruguay  and  the  Argentine  Republic,  but 
the  quality  is  very  variable.  M.  Fraysse,  a  Buenos  Ayres 
merchant,  after  making  two  journeys  in  the  countries  in 
question,  with  a  view  to  thoroughly  studying  the  matter,, 
has  just  been  appointed  special  agent  of  the  French  Govern- 
ment for  the  sale  of  the  product  at  Rio  de  la  Plata.  The 
Government  process  has  been  devised  by  M.  Schlossing. — 
Ibid. 

Chemical  Congress. 
It  is  announced  that  the  International  Congress  of  Applied 
Chemistry,  which  has  just  terminated  its  session  for  1894 
at  Brussels  and  Antwerp,  will  hold  its  next  meeting  at  Paris 
in  two  j ears  time.  The  Association  of  French  Chemists  of 
Sugar  Refineries  and  Distilleries  is  to  be  charged  with  the 
organisation  of  the  congress  in  1896.  At  the  one  just  ter- 
minated M.  F.  Dupont,  a  French  delegate,  brought  forward 
a  proposition  for  the  adoption  of  the  French  metric  litre,  to 
the  exclusion  of  the  Mohr  or  German  litre,  as  a  base  for 
gauging  and  for  the  graduation  of  chemical  instruments,, 
which  was  unanimously  carried.  The  French  Centigrade 
thermometer  was  also  adopted  by  the  delegates  io  preference 
to  the  Reaumur  or  Fahrenheit  thermometers. — Ibid. 

The  Annual  Report  (Eighteenth)  op  H.M. 
Inspectors  of  Explosives  tor  1893. 
See  under  XXII.,  page  837. 
Note. — With    reference   to  the    letter   from    the   Home- 
Office,  published  in   the  June  No.   of   this  Journal,  p.  674, 
it  will  be  seen   from  the  above  report  that   the  authorities 
have  reconsidered  their  determination   to    treat   collodion* 
cotton  as  an  explosive. 

The  Coke  Problem  in  England  and  America. 
Mr.  Jos.  1).  Weeks,  of  Pittsburg,  one  of  the  leading 
authorities  in  the  United  States  on  natural  gas,  petroleum, 
and  coke,  was  recently  commissioned  by  the  American- 
Geological  Survey  to  make  a  report  in  his  official  capacity 
as  the  expert  on  coke  of  the  United  States  Census.  He 
was  accompanied  by  Dr.  F.  L.  Slocum,  Pittsburg,  a  well- 
known  chemist  and  gas-tar  expert  :  Mr.  J.  L.  Gardener, 
gas-expert ;  aud  Mr.  W'm.  Stanton,  firebrick  manufacturer. 
The  by-product  coke-works  in  this  country,  which  have 
been  visited,  have  included,  among  others,  the  following: — 
The  West  Crook  works  of  Pease  and  Partners  ;  the  works 
and  furnaces  of  Sir  I?.  Samuelson,  M.P. ;  the  works  of  the 
Durham  Coke  and  By-products  Company,  Lanchester;  the 
works  of  the  Brymbo  Steel  Company ;  and  the  works  of 
Brunner,  Mond,  and  Co.  (Limited),  at  Northwich,  near 
Liverpool,  where  the  Semet-Solvav  ovens  are  erected. 
The  Belgian  by-product  works  have  included  the  Havreville 
and  Bois  du  Luc  collieries,  belonging  to  the  leading  coal 
company  of  Belgium,  and  possessing  the  deepest  pits  in  the 
world  (over  1,000  yards)  ;  and  the  Seraing  Collieries  of  the 
celebrated  John  Cockerill  Company.  In  Westphalia  the 
concerns  were  the  great  Krnpp  works  at  Essen ;  the 
Constantin  collieries,  No.  II. ;  the  Germauia  collieries  ;  the 
Julia  collieries ;  and  the  Recklinhausen,  No.  II.,  collieries. 
At  all  these  the  Utto- Hoffmann  ovens  are  in  use.  Admission 
was  also  obtained  to  the  Phoenix  Coke-works  at  Kuhrort, 
the  Husseuer  works  at  Gelsenkirchen,  the  Shamrock  works 
near  Bochum,  and  the  Osterman  works  at  Bochum — at  the 
two  latter  of  which  beehive  ovens  are  still  in  existence.  On 
the  question  of  yield  and  of  by-product  recovery,  Mr.  Weeks 
will  report  that  the  yield  of  coke  is  much  larger  by  the 
close  than  by  the  open  method  of  manufacture,  and  that  the 
proportion  of  by-products  recovered  is  about  as  follows:  — 
Sulphate  of  ammonia,  rather  over  1  per  cent,  in  weight 
of  the  coal  charged  ;  tar,  2i  to  3|  per  cent. ;  and  benzole, 
from  i  to  1  per  cent.,  or  slightly  more.  These  by-products 
yield, "after  paying  the  expenses  of  condensation  plant,  a  profit 
of  from  2s.  to  3s.  and  on  to  4v.  per  ton  of  coal  consumed. 
Regarding  the  alleged  deterioration  in  coke  for  blast-furnace 
purposes,  which  has  been  subjected  to  the  recovery  processes 
compared  with  that  made  upon  the  beehive-oven  principle, 
Mr.  Weeks'  report  is  likely  to  be  definite.  Although  at  first, 
in  both  Belgium  and  Germany,  a  prejudice  existed  among 
certain  of  the  pig-iron  making  firms  in  this  direction,  no 
such  prejudice  exists  now.     The   excellence  to  which  the 
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close  processes  have  been  brought  seomi  to  have  complete!) 
settled  tbia  question.  The  ironmastt  I  -  of  both  countries  arc 
in.u  convinced  thai  the  weight-bearing  and  beat-giving 
penalities  oi  the  coke  are  not  deteriorated  bj  taking  out  the 
ammonia,  tar,  and  other  waste  products,  and  the  retort  fuel 
i-  regarded  as  in  all  respects  at  good  for  ironworks'  uses  as 
iln-  beehive  product  The  almost  complete  manner  in  which 
the  retort  baa  superseded  the  beehive  ovon  in  Belgium  and 
Westphalia     two  of  the  leading  iroiunaking  of  tin' 

world  i-.  indeed,  in  itself,  evidence  sufficient  on  1 1 1 i  —  point, 
After  n  most  painstaking  enquiry,  in  the  course  of  which 
they  have  accumulated  a  vast  amount  of  information,  the 
party  have  come  fca  the  conclusion  that  there  is  Qothin 
prevent,  but  everything  to  recommend,  the  substitution  of 
the  ivtort  ami  by-product  hvimi  tnr  the  beehive  oven  now 
almost  exclusively  used   in   America.    Care  is  however, 


needed  in  building  the  ovi  us  to  proportion,  theii  design  and 

■  ''i   "i    the  coal  to  I Foi 

example,  moat  cri  the  Connell  rille 

ind  son tbei    of  the   coking  districts   of    America  ure 

i'ir  in  volatile  matter  to  tb  I  the 

applies  to  tl kin  a  country,    i 

points  of  differci might  also   be  mentioned,  which  »ill 

I1"'  I  into  consideration  by   American  builders  of 

the  new  retorts.     A.  necessity  also  exists  at  the   I 

more  careful  snd  intelligent  management  than  is 
required  in  the  beehive.  It  is  declared  to  bs  aim 
Bible  with  the  bet  hii  i  oven  to  tnaki 
American  coal,  and  little  supervision  in  the  actual  carbonis- 
ing of  the  coal  is  required.  In  tl ase  of  the  retort  or  by- 
product ovens,  Imim.  ised  supervision  must  be 
exercised  by  the  responsible  oven-manager.     Ironmonger. 
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India  : 
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Bengal  and  Burmah 32.958 

Other  possessions 2,152 
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1,259 


2,017 


6*897 

56 


n 


1,281 

1,215 

2»ir2 


1  452 


Colonies. 


Manures,     x,  .,-  ■ 
Other.       Medicines. 


Paints. 


*        Saltpetre.         Soap. 


(   Mauritius  * 
13,050  j 


Surar,  Tr™,cle 

*>*>"*■       Gtacose. 


Channel  Islands 



South  Africa 

India  : 
Bombay 

Bengal  and  Burmah  . 

Other  p  issesstans 

Australia: 
South 

Victoria 

South  Wales  ... 

Bland 

New  Zeal  m.l 

"Other  colonies 

British  North  America. 

West  Indies 

Other  possessions 


e 


8.020 


£ 

7. HI 


5,039 

80,680 


69.660 

»  .Mauritius   , 

80,304 

38,182 


18,587 

i;.im 
62*235 
20,516 

8,222 
34,620 
19,189 


7,038 


94,135 

2.:.;.-, 


£ 

4.102 

70,970 

35,809 

13.211 

15,189 
6,664 

■ 


s. 
-   B 

I 

29,741 

115,453 

9  563 

21,164 

12,527 

M.622 

•■ 

- 

2.7.il 

J 

20,506 

1,274 

21,270 

2,122 


1,97.1 


—Annual  Statement  if  Trade. 
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ANALYSIS  OF  EXPORTS  OF  PRINCIPAL  BRITISH  CHEMICAL  MANUFACTURES  FOR 
THE  YEAR  1893   TO  FOREIGN  COUNTRIES. 


Countries. 


Countries. 

Alkali. 

Bleach. 

Cement. 

Chemicals. 

Coal 
Products. 

CuSO, 

Dyestuffs. 

Manuro. 
(NH4)2SOt 

- 
122,0(12 

32,626 

15,669 

49,133 

21,976 

19,029 

19,304 
14,344 
103,092 
74,128 
9387 
8,021 
8,334 

14,798 
45,473 
977,224: 
88,945 
5.927 
S»,«82 
27,961 

£ 
55,230 

16484 

5,4 17 

80306 

13379 

20,736 

4,695 

4,273 

6,796 

15,588 

" 
S28£2t 

5,920 

£ 

9,697 

2,092 

2,365 
21,024 

1,054 

6.2C9 
5,149 

6.771 

4,791 

3,483 
f  China   } 
I     11,427 1 

178,460 

136,100 
10,502 
29,788 

32,026 

£ 
126,688 

92,580 

17,097 

286258 

188,078 

88,441 

171,200 

15522 

43,465 

48,591 

7,2115 

2,669 

4211 

I2.SS0 

123,746 

349,894 

4,094 

11,582 

11,021 

80.508 

£ 
48,996 

45.172 

8,990 

141,472 

233,640 

152,197 

277456 

.. 

49,106 
79.458 
23,410 

7,348 

58,918 

5,719 
6,203 

£ 
10,346 

8,737 

1,318 

4,128 

243,171 

17,908 

4,030 

104,926 

6309 

•• 
•  • 
2,192 

2,750 

£ 

22,548 

22,897 
17,967 
7,915 

14,746 
1567 
5,109 
7,681 

f  China  ) 
I        5.373  i 
2,140 

1,567 

80,300 

£ 
12,797 

401,038 
112,321 

208,G5t> 

124,281 

184,799 

15,245 

f    Java    > 

I      88,0 17  > 

("Foreign  ~> 
)    West    f 
;    Indies  f 

v.   luirJ 

65,957 

Other 
Manures 


Medicines. 


Paints 

and 
Colours. 


Plated 

Wares. 


Saltpetre. 


Soap. 


Sugar, 

Refined. 


Treacle 

and 
Glucose. 


Russia 

Sweden  and  Norway 

Denmark 

Germany 

Holland 

Belgium 

France 

Portugal 

Spain 

Itaiy 

Austria 

Greece 

Roumania 

Turkey 

Japan  

United  States,  E.  ... 
United  States.  W.  .. 

Chili 

Brazil 

Argentina 


£ 
79330 

61,954 

30,852 

97.042 

12365 

6,936. 

187,525 

6,111 

139/178 

58,303 


(  Foreign "\ 
1  West  ( 
)  Indies  \ 
(.     61,202 ) 


21  929 


£ 
4,622 


29,793 

4,539 

13,217 

30,794 

epm 

10,740    | 
7,093 


f  China  f  [ 
I      1736SJ 


(1,552 

7.567 

37,726 

18,202 
52,251 

18,544 


£ 

46379 

21397 
10,832 
86296 
31,852 
62,324 
93,624 
20437 
29,849 
33,629 
1,781 

6,076 

10,502 

39,656 
126,177 
5,4(12 
25,329 
40,295 
52,799 


£ 

1.473 

4,233 
SJB69 

17,002 
3,1  S3 
4,607 

4733  I 
1JI06 
4348 
2.221 
2,616 


1.972 

10,376 

4,079 
2,516 

4,907 


5.112 
1390 


1,516 


17.(1(1(1 


S.55S 

1,(178 

7,934 

9,298 

14,295 

1  4,7  98 

1,182 

14,736 

3,091 


r   China   ) 
(.      65,437  $ 


51375 

5,968 
4,745 
3,194 


80,782 
143.HS2 

5,250 
79,200 
17,491 

9,404 
78,723 

44,171 


87,921 
7,470 
2,759 
11.136 
16,912 
19,909 


219,S27 
i  Uruguay 
(.    110,074 


-Ibid. 
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Article. 


Alkali  

Ammunition :  Gunpowder 

<>1]l,  r    \>  . 
ii  bronjtc  raanufacl 

Candles 

Caoutchouc  manufactures 



China 

Copper  manufactures 



kniline 

Uisarine 

Other 



Window 

Plate,  n  ugh 

.    ,  „     other 

Manufactures 

Iron  and  steel  :  Steel, unwrooght  ... 

Iron  girders 

„  Iron  mannfactures. . 

Leather :  Dressed 

Enamelled 

Matches 

M.thylie  alcohol  (not  dutiable  I 

-     i 

..    Chem.,  essential,  perfumed 

Painters'  colours 

Paper  :  Printing  and  writing 

Boanl 

W      I  pulp 

Saltpetre 

Suirr.r:  Refined 

,.        1'nrefined  beetroot 

„        Glucose 

Varnish  (not  containing  alcohol).... 

Vinegar 



Zinc  manufactures 


nany. 

Holland. 

' 

£ 

e 

1 

I 

:-t 

l'  872 

.. 

20,124 

>;.7J7 

21,407 

7,111 

■jr..  171 

187380 

50,844 

.--'.,■127 

- 

Japm 

:'.-.."Ti 

165,981 

9,402 

11.013 
12/182 

2.111 
144,745j 

Mauri!                                     25.71.-/.: 

Peru 
Bong  8     - 

2,139 

•  • 

Spain.  . 

5.:*'5 

:<::■ 

•21.  "7* 

'. 

17.11* 

186,153 

1,476 

.. 

6.702 

505 

$8,137 

12961 

3 

11,710 

5,407 

238,483 

•• 

I  inly.  .;.-,:,/. 

118,916 

21  .v:i  17 

B.184 

,601/. 

1,17'.! 

1.107 
136,019 

12.714 
283229  i 

•• 

Sweden,  63,7552, 

353.3C9 

831,013 

4-23,11  9 

120,915 

349,442  ) 

Norway,  622998 
Canada,  6,86 

• 

311.473 

59,417 

683,055 

1  181,588 

■• 

17.27  1 

.. 

8.393 

39,445 

10,258 

•  ■ 

•  • 

Sweden, 204,060f. ;  Xorws; 

15,994 

10,748 

59,495 

167,083 

172.7:-' 

89350 

10,878 

7,090 

62819 

57.112 

31.20!' ) 

7881.;    Italy.  101,951/.; 
11  ■  -  k     _■  7,041/. 

210,416 

.;i2".i 

• 

B7.748 

19408 

O.lli;' 

Austria    IJ  ■■           S  1    den.  922!39/.,- 
N       Any.  41.192/. 

313,259 

0.711 

142221 

.. 

- 

100,235 

" 

Canada.  10,170       8                29,100*.; 
Norway,  5S8226W. 

70.112 

31,563 

13,165 

l-i 

5,99S,«'l 

1J671.1P5 

I 

2,331.771 

Austria,  81,7861. 

»..--  .       • 

118387 

742,320 

610,361 

Ci.121 

7,728 

6402390 

3070 

.. 

.      - 

21,651 

-.;_-'. 

4*551 

3,100 

.. 

258,304 

.. 

1-7,271 

72.32" 

]".4<>ri 

—Ibid. 
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-     RACT  OF  IMPORTS  OF  FOREIGN  AND  COLONIAL  MERCHANDISE  FOR  THE 

YEARS   1892   AND   1893. 


Art  kit's. 


Quiin  ill.  s. 


Value. 


1892. 


1893. 


Alk.di Cwts. 

ifactuiing  pu  posea Ton«. 

• Cwts. 

tes 

Caoutchouc •• 

ires  of  Lbs. 

Clieniico       mufactui  is  and  products Value  £ 

enware Cwts. 

Lbs. 

--  — 

Rurk.  Peruvian    Cwts. 

„    opium Lbs. 

..     i                        1 Value  £ 

j  or  tanning  stuffs  :  - 

Cwts 

Cochineal,  granite  and  dust 

i  and  Gambier Tons. 

1>     s  obtain  id  from  coal  tar Value  £ 

- Cwts. 

Kg           garancine  and  munyeet .. 

Myrobolans ., 

Safflower 

-      acb Tons. 

Va '  nia >■ 

Substances  and  extracts  unenumerated Value  £ 

Dyewoods:—  „ 

-  •  ood Tj  >ns 

unenumerated 

Galls Cwts. 

ali  kinds „ 

arabic » 

..    kowrie •• 

■;    It,  or  dye „ 

..    of  other  sorfs 

I ;  ut  ta  percha   Cwts. 

raw 



Horns  and  hoofs Tons. 

!       -    iss Cwts. 

Ivory  

Lard .. 

■ Lbs. 

Mangan  •          Tons. 

re  :— 

Manure „ 

Guauo .. 

"v  


380,337 

5,456 

'J.-..2UIP 


66.2*3 

87,703 

10,476 

5,049 

521,589 

615,115 

38,235 

•J7.ii  11 

272,163 

293,373 

3,448,727 

3,211,322 

199,801 

201  963 

30,839,525 

32,98,2,005 

106,401 

77,022 

539,210 

368,566 

318,617 

4.171 
24,913 


71,314 

66,981 

6,891 

7,000 

645,937 

449,842 

130 

32 

12.286 

11,31.1 

33,173 

34,315 

61,519 

52,300 

11,093 

21,057 

31,249 

36,121 

2,589,631 

2,656,620 

68,602 

6,3.7 15 

61,569 

77,2110 

114,833 

109,463 

1182378 

128.722 

61,569- 

77,200 

'.Hi!'.  177 

946,313 

187,507 

201,392 

6.145 

4,919 

7,407 

7,326 

1L505 

10,018 

1,239,031 

1,118,106 

)8,3S6,60l 

113.l22.su.-, 

109,823 

121.773 

63,008 

11.  '.i21 

27,874 

18,311 

119,1,61 

s.1.7  |J 

1  >  12. 

IS!  .. 

£ 

11.316 

79,101 

76,355 

i3.8S 

117.731 

121.797 

79,688 

.33,131 

2,982,412 

3.330,113 

108,160 

375,487 

1,502,291 

1.35,3.iHr. 

656,88* 

6252332 

992,288 

1,083,606 

2  10,557 

1 I02J83 

250,296 

1842991 

.832,315 

E06.282 

153,105 

121,523 

33,763 

27.226 

543,395 

530,726 

512,212 

504,313 

1,356,595 

12389,161 

10.237 

11,039 

291,076 

179,007 

315 

140 

133,730 

127,803 

459,429 

149,196 

707,086 

''-12,177 

333,533 

363,033 

63,110 

121,493 

78,066 

91,197 

2.1.31.1.3H 

2,413.259 

191,617 

169,502 

132,225 

2.35,939 

445,581 

.316.016 

303,674 

311.317 

519,511 

304,786 

2,085,257 

2,131,253 

860,280 

1,141,291 

203,057 

155,165 

94,007 

S7.663 

559,083 

177,110! 

2,233,011 

2.S0S.549 

62397,921 

6,531,112 

.311,  .315 

3552981 

236,452 

193,592 

189,433 

94,721 

A, i,-.  SI,  1891 
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1)11111' 


Mini'ir. 

Phosphate  of  limi  T 

I   li...nmi.-1-.llc.l 

Margarine Cwts. 

...  Value  l 

- 
Copper  or   and  rcgulus I 

„     unwrought 

manufactures 1 

Iron  ON ' ' ins. 

„    liars i, 

B    al.  un wrought » 

Iron  and  steel  manufactures i  >u*. 

I.,  i.i,  pic  ami  sheet Tons. 

8       roro Value  £ 


Tin 

Zinc— crude 

manufactures 

cTot  otherwise enumerated  , 
Milk,  condensed  or  preserved... 
Oil  nuts  and  kernels    


Cwts. 

Tins. 

Cwts. 

l   n-. 

Cwts. 

Tons. 

Oil  :- 

Train,  blubber,  or  sperm Ti  ns. 

Animal Cwts. 

Cocoa-nut „ 

Olive 

Palm Cwts. 

Seed Tons. 

Turpentine Cwts. 

Chemical,  essential,  and  perfumed Ll.s. 

Oil  seed  cake Tons. 

Painter's  colours  and  pigments Value  X 

Paper  and  pasteboard  (except  hanffin.^s) Cwts. 

Paper  hangings „ 

PajK-r  making  materials : — 

Raps Tons. 

Esparto  

Pulp  of  wood  „ 

Paraffin Cwts. 

Petroleum Gallons. 

Pitch  and  tar:— 

Pitch .Cwts. 

Tar Barrels. 

Pyrites  of  iron  and  copper Tons. 

Quicksilver Liis 

Rosin Cwts. 

Saltpetre 

Spirits  :— 

numerated,  unsweetened Proof.  Galls. 


Sweetened  and  tierfumed  of  all  kinds  . 


3,78 

6,483 

2>75,567 
182.782 

52,793 
379,161 

23S0J 
181,874 

65,492 

21,121 

65,067 

164,569 

20y476 

1,058    - 

22,0:s.i 

516397 

1.127,574 

:S1],S72 

•    672 
7.731 

23,032 
212367 
190,946 
552,572 
1S0,186JI85 

9<;.25l 

604,411 

1,271.271 

- :  393 

308,355 

1,591,123 
133.431 


199/ 

i.i»;.\s«i 

■ 

.  ,807 
188 

671,162 

368343 

1,005       t 
69,689 

i  123  ... 
■9,953 

;i7 

1,169.8 
30.161 
453,235 
1,392,080 

2,91' 

...II 
185,450 
215 
7'*,605 

667       i 

1072216 

012  • 
3,939 
1,570,173 

242 

1,72! 


£ 

6377,470 

2,716320 

62,186 

2,332.11s 

3,032,169 

1,102,591 
163,080 

281,317 

676353 

119,140 
191380 

702.316 
1,109.490 

244,572 
2,147,099 

214365 

981,025 

747,704 

2,446306 

• 
l,l>>i,50S 


t: 

72.719 
2,792318 

2345,639 
I35&255 

2392407 

1,009,755 

032,011 
1,458342 

492.220 

i 

'.','1,329 
2,313,312 

■ 

199,155 

2,546,760 

27,711 

60,921 

1,063,407 

• 

i 
231,751 


! 
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hot  of  Imports  of  Foreign-  and  Colonial  Merchandise  for  the  Years  1892  and  1893 — conl. 


Articles. 


Quantities. 

Valno. 

1892. 

1S93. 

1892. 

1893. 

10.920,671 

11,550,31(1 

£ 
9,061,948 

£ 

10,603,094 

16,295,6*7 

16,032,113 

10,706,909 

11,459,344 

010,1112 

584,7-17 

180.010 

176.332 

918,570 

1,235,800 

560.433 

694,502 

239,445,467 

240,340,151 

1,747,968 

• '     2,161,407 

28,197 

34,458 

123.503 

123,330 

235,029 

221.466 

611.141 

575,905 

Jsusar:— 

Refined  and  candy Cwts. 

I'nrciin.  d „ 

Holasses „ 

Glucose , 

Tallow  and  »tearine Lbs. 

Wax Cwts. 

v  ensi „ 


— Ibid. 

ABSTRACT    OF    THE    EXPORTS    OF  PRODUCE  AND    MANUFACTURES  OF    THE  UNITED 

KINGDOM  FOR   YEARS  1892  AND  1893. 


Articles. 


Quantities. 

Value. 

1S92. 

1893. 

1892. 

1893. 

5,8S5,600 

5,832,700 

£ 
2,119,440 

£ 
1,857.928 

7535,800 

7,665,800 

203,327 

194,277 

•• 

1,032,535 

1,014,614 

18,375500 

19,041 ,300 

344,298 

352,670 

1.215,307 

1,185.397 

492,615 

437,565 

902510 

744,424 

.. 

.. 

lt'i.437 

451,766 

•• 

•  • 

297,807 

419,363 

•• 

.• 

1,974,518 

2.145,652 

•• 

1,332.273 

1.275,062 

•• 

•• 

2,257,598 

2,174,224 

2,158,076 

1,684,500 

116,467 

86,051 

93,739 

83,539 

223.528 

215,982 

753,742 

639,202 

360.343 

305,781 

222,088 

194,316 

182,967 

158,126 

131.452 

145,115 

1,245,210 

1,372,681 

•  • 

124,425 

97,136 

339,134 

352,588 

2,137,811 

2,309,421 

1,013,231 

945,483 

1,013,231 

945,483 

2,739,279 

2,856,574 

21,765,768 

20,592,597 

845,822 

566,884 

2,061,444 

1,367,292 

294,582 

290,987 

729588 

682,174 

324,332 

339,996 

972597 

972,301 

108,215 

115,047 

454,537 

458,233. 

58,162 

48,871 

7'iS,510 

552,601 

112,939 

134,775 

544,067. 

606,399 

196,211 

194,513 

178,976 

158  631 

67,232 

66,193 

1522,718 

1,438,070' 

16,442,200 

17,536,600 

71 2,837 

706,677 

.. 

1,525,152 

1,433,780 

Alkali Cwts. 

Ammunition  : — 

i  hinpowder Lbs. 

All  other  kinds Value  £ 

Candles  Lbs. 

Caoutchouc,  manufactures  of Value  £ 

Cement Tons. 

Chemical  products  :— 

Dyestuffs Value  £ 

Sulphate  of  copper „ 

Unenumerated  „ 

Coal  products :  naphtha  and  paraffin „ 

Earthenware  :  china  and  bricks  „ 

i  rlaSS  :  — 

Plate Square  ft, 

Flint Cwts. 

Common  bottles „ 

Vnenumerated „ 

Leather:  unwrought 

Lucifeis  and  matches Value  £ 

Manure  (includin.tr  sulphate  of  ammonia) Tons. 

Medicines  and  drugs Value  £ 

M-  t.ils : — 

Iron  and  steel Tons. 

Copper,  unwrought Cwts. 

Copper,  wTought,  yellow  metal „ 

Copper,  wrought,  other  sorts , .  „ 

Brass „ 

Lead Tons. 

Tin Cwts. 

Zinc ,i 

Oil,  seed Tons. 

Oil  and  floorcloth Sc(.  yards. 

Painters'  colours  and  materials Value  £ 
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tCT  OV  TBI  EX!  I'Kiini  .  I-    AND  MANUFACTURES   OP  Till  'l  I  U!> 

nl. 


Paper 


Bangii  ..-* I 

Olharaortii -• 

Plated  and  Kiliw.ir.-i Value  t 

Rags  ami  other  materials  for  paper Tons. 

Salt 

Soap Cwts. 

* 

Sugar,  refined 


1  992. 

654,130 

540.799 

1,122,252 

140.905 

(74416 

361,542 

■ 

■ 

—J  hid. 


BOARD  OF  TRADE  RETURNS. 
Summary  op  Imports. 


Articles. 


Month  ending  31st  July. 


1893. 


1894. 


Metals 

£                         £ 
1,732.140                1,462,15] 

563                717 101 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  or  all  imports  .... 

£282487              4,063,668 

33,293491 

81,845,553 

Summary  op  Exports. 


Articles. 


Month  ending  Slst  July. 


1893. 


1S94. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  ot  all  exports . 


£ 
2,769,176 

642,067 

2.W7.727 


£ 

-    - 
2,141.421 


19451474  18^98,536 


Imports  of  Oils  for  Month  ending  31st  July. 


Articles. 


Quantities. 


Values. 


1883. 


1894. 


1893. 


1894. 


Cocoa-nut ,  Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  Ac Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 
Total  value  of  oils. . . 


11,109 

34,581 

£ 
14*801 

£ 

41,075 

709 

2,964 

29,676 

99,257 

104,461 

10S.J00 

12»,353 

114,203 

ii     ■• 

'.  1888480 

2,023 

2,1*7 

5USS 

45,861 

2,336 

3,426 

13463 

56,040 

76,316 

62,191 

82,498 

- 

78,949 

7-  '..117 

Imports  op    Raw   Matkriai.  for   Non-Tkztils 
Iniivstrik-  por   Month  kndi.no  81st  July. 


Articles. 


Quantities. 


1893.  1894. 


Values. 


1893.  1894. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic ,. 


Lac,  Ac 

Gutta-percha  . 

Hides,  raw  :— 
Dry 

Wet , 

Ivory 


Manure: — 
Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rairs Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt, 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn B 

Staves „ 

Mahogany Tons 

Other  articles. ..  .Value  £ 


B.458 

21,656 

:,  369 
6478 
4,496 

53.010 
1,033 

1,700 
2432 
3414 

37,250 

960 
15,054 
1S.106 
123,097 
141.097 
12,087 

• 
19,384 


Total  value . 


4,6S'.i 

19454 

8421 

6i726 

l.l".-. 


1.122 

11,621', 

-    -  ■■• 

121,512 

157440 

12,338 

3^34 


£  £ 

15.635 


B7.662 
241,488 


38.143 

108,720 

43,29s 

116431 

899 

41,231 

451 

7.332 

2,442 

9,464 

6,506 

- 

35,360 

64,334  j 

36,703 

S.347 

714S8 

90,090 

40,666 

189,796 

S.I  45 


51487 


;     - 

33,965 

29,911  .34,>#* 

87,693 

..    1 

36,31.; 

1.1.17 
11498 

67,967 
22,1 94 
11,403 
51443 

119,154 

191,787 
6,631 


185,774 

52^46  2947S 

19,620  26,602 

816,800        743928 


1482487     4,063,668 


Besides  the  above,  drugs  to  the  value  of  484791.    were  imported 
as  against  i».4S2f.  iD  July  1893. 
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Imports  op  Metals  for  Month  ending  31st  July. 

Quantities. 

Values. 

Articles. 

1893. 

1894. 

1893. 

1894. 

Copper  :— 

10,391 
11,283 

9,759 

£ 

251,773 

£ 
46.287 

100.29S 

TJnwrought  ....      „ 

3,140 

5,666 

141,190 

226^43 

Iron: — 

350,6(57 

432,807 

236,231 

294,661 

Bolt,  bar,  ic 

7,009 

3,957 

68,681 

37,117 1 

Steel,  unwrought..      „ 

730 

003 

6,613 

5,050 

Lead,  pig  and  sluit      „ 

115,471 

11,601 

157,921 

105,611 

62,041 

511,119 

112,567 

85,032 

45,000 

37.925 

3,950 

3,155 

•• 

•  • 

280,624 

166  995 

44,687 
5,744 

18,786 

4,459 

185,913 
100,606 
130,413 

169,715 

69,198 

Other  articles  . .  .Value  £ 

142,202 

Total  value  of  metals 

•  • 

•• 

1,732,540 

1452.151 

Imports  op  Chemicals  and  Dyestuffs  for  Month 
ending  31st  July. 


Articles. 


Quantities. 


1893. 


Alkali Cwt 

Bark  (tanners',  4c.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambler  Tons 

Dyes:— 
Aniline Value  £ 

Alizarin „ 

Other , 

Indigo   Cwt. 

Xitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


8,001 
45,513 

71,915 

59 
1,725 


1894. 


12,221 
31,069 
21,769 

•  • 

241 

2,550 


Values. 


1893. 


i 


.3715 

16,388 

3,1(59 


1,631 

25,312 
2.812 


£ 

6,840 

20,298 

18,083 

107,524 

380 

36,692 

15,026 

26,923 

629 

(5,396 
11,136 
41,671 


1891. 


10,582 

11,1571 

5,002 

104,411 

1,451 

51,600 

36,615 
18,528 
6,308 

23,587 
22,47s 
35,178 


Exports  op  Metals  (other  than  Machinery)  for 
Month  ending  31st  July. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

11,310 

in  170 

£ 

12,533 

160,104 

77,064 

51,621 

175,184 

108,869 

1,872,005 

38,720 

24,264 

77,305 

65,517 

12,527 

63,K53 

£ 

36,993 

62,453 

58,786 

34,425 

1 13,115  4 

93,491 

1,526,448 

50,315 

21,833 

303,483 

35,110 

9,809 

52,810 

Copper  :— 
Unwrought 

Wrought 

Mixed  metal ....      „ 

157,197          29,086 
26,935  '        22,221 
22,171          115,327 

.. 

27(5,209        228,178 
3,632            5,061 

•  a                           a. 

14,651  t         9,680 
11,552          14,816 

Plated  wares, . .  Value  £ 
Telegraph  wires         „ 

Other  articles  . .  Value  £ 

2,769,176 

2,429,516 

Kxports  of  Miscellaneous  Articles  for  Month 
ending  3  1st  July. 


Articles. 


Quantities. 


1893.  1894. 


Values. 


1891. 


126,960       118,219 


121,553        451,820 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware 

Glass  :— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds , 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Tds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


6152,100 


l,.Vis,3(H( 


42,574 


171,830 

7,705 

50,276 

19,768 

10,574 

5,513 
1,527,900 

79,054 

3,533 

51,290 


733,400 

1,516,200 

35,964 


85,548 
6,430 
42,986 
13,237 

10,627 

3,338 
1,569,600  I 

71,597 

3,937 

45,853 


£ 

11,971 


15,148 
119,611 
27,558 
'•'1.343  !     107,359 
71,954  61.128 


74,126 
26,(5*1 


83,789 

161,661 

12,362 

9,(512 
18,953 
21,898 
11,021 

101,017 
26,737 

120,111 
64,570 

120,101 

123,728 
21,969 
52,756 


77,901 

131,(5(18 

13,829 

5,110 
14,848 
21,697 

10,505 

98,435 
18,544 

71,208 
57,089 
106,606 
105,941 
21,963 
49,233 


2,157,727     2,111,121 


.  i  g  1 1  i 
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Kxihiuth    0»  Ditto*     ISO    (llKMiril  1     foil     MiiNTII    imii.iu 

Slsi  July. 


Article*. 

Quantities. 

Values. 

UBS, 

1891. 

1893. 

1894. 

is  <jm 

144,000 

e 

120/171 
173,238 
228,074 

£ 

Bleaching  materials    „ 
''lieiiiieal  manures.  Tons 

Other  articles ...       „ 

811,760 
89,928 
815,284 

•  • 

•• 

842,667 

':.".7,"'.'i 

15.20G    \\      ii  iod.      Iinprovcmouta   in  Dg  and 

distilling  apparatus.     Augti 

i.  C.  J.  D  '         bert»,and  the  Moot  Steel  and 

Iron  <  '.  .  I. .in      i kim 9ved  •  for 

the  i  waste  heal  of  furnaces  of  tin  • 

hearth  tj  pe      lugusl  10. 

Compij    >    ~.i    II      ....         \.     . 

15,209    K.l     Rberl   ind  .1     A    Wcntzel.     Improvements 
in  machines  for  compressing  gasi a  ami  the  like.    August  IS 
i.  .1.  Y.  Johnson. — From  C.  Goanelle.      Improve- 
ments  in    .  with  oil  and   othi 
July  25. 

1894. 

9958.  I    Craney.     Improvements  in   evaporating  eppa- 
ratiis.     August  B. 

9959.  T.  Craney.     Improvements   in   evaporating  appa- 
ratus.    Vug 


iHontljlp  patent  list* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Application?. 

7.  G.  Fletcher.  Improvements  in  multiple-effect 
ami  other  vessels  for  evaporating  liquids.     July  is. 

14,014.  K.J.  Barbier.  Improvements  in  or  relating  to 
condensing  towers.     July  2u\ 

1  1.1S4.  F.  Klcetnann.  Improvements  in  the  process  of 
and  apparatus  lor  heating  and  concentrating  liquids.  Com- 
plete Specification.     July  24. 

14,192.  W.  P.Thompson.  Improvements  in  separating 
mixed  gases  or  liquids  of  different  specific  gravities  and  in 
apparatus  therefor.     July  'J4. 

14,431.  W.  \\  .  Pilkington.  Improvements  in  gas  gene- 
rators or  producers  and  furnaces  and  appliances  for 
smelting  glass,  for  melting  and  heating  metals,  alkalis,  and 
other  substances,  and  for  beating  steam-generators  and  for 
like  purposes.     July  *J7. 

14.553.  N.  Teissier  and  G.  L.  A.  N'egre.  Improvements 
in  the  manufacture  of  retorts  of  refractory  material. 
July  28. 

14.554.  A.  Lawrence,  and  Bennett,  Sons,  and  Shears, 
Limited.  Improvements  in  apparatus  for  heating  and 
Cooling  liquids.     July  28. 

1 4 , 7 «"i <"> .  H.  L.  Doulton  and  L.  E.  Sanceau.  Improve- 
ments in  condensers  used  for  the  condensation  of  acid 
fumes.     August  1. 

14,767.  H.  L.  Uoulton  and  L.  E.  Sanceau.  Improve- 
ments in  the  filling  of  towers  nsed  in  the  purification  of 
aeid  and  for  such  like  purposes.      August  1. 

15,150,  B.  Dawson.  Improvements  in  gas  producers. 
Augu-t  8. 

15,200.  G.  Bell  and  G.  W.  Bell.  Improvements  in  the 
utilisation  of  the  waste  products  of  gas  and  the  like  engines. 
August  9. 


O.— FUEL,  GAS,  and  LIGHT. 
Applications. 

13,758.  F.  Mayer,  Improvements  ia  apparatus  foi 
manufacturing  gas.     Complete  Specification.     July  17. 

13,841.  A.  Scott  and  P.  McLean.  Improvements  in  and 
relating  to  fire-clay  and  metal  retorts  for  the  manufacture 
of  gas  from  coal,  oil,  tar.  or  other  material.     July  18. 

14,190.  A.  D.Shrewsbury.  Improvements  in  coke  ovena. 
July   24. 

II. 7(11.  C.  T.  Cayley.  An  improved  furnace  for  the 
manufacture  of  oxygen.    August  l. 

14,772.  J.  Lyle.  Improvements  in  block  agglomerated 
and  briquette  fuels.     August  I. 

lf,ss.">.  W.  a.  Fourness.  Improvements  in  apparatus  for 
generating  and  carburetting  water-gas.     August  3. 

14,995.  P.  Dvorkovitz.  Improvement:*,  in  apparatus  f.>r 
obtaining  gas  and  by-products  from  liquid  hydrocarbons. 
August  I. 

.1.    David.     Manufacture    of   variegated    candles 
and  apparatus  therefor.     August  7. 

15,290.  S.  B.  Boulton,  T.  li.  Haywood,  H.  E.  Uoulton, 
and  H.  Fergussoc.     Sec  Class  III. 

15,323.  J.  Schrader.  An  improved  process  for  purifying 
petroleum.     August  11. 

Complete  Specifications  Accepted. 
1893. 

10,2^0.  U.  Nobel.  Improvements  in  the  method  of  burn- 
ing and  controlling  the  combustion  of  solid  fuel,  and  iu 
healths  or  furnaces  therefor.     August  1. 

17.S11.  E.  Manufield.  Improvements  relating  to  the 
manufacture  of  gas.     August  1. 

1894. 

12,761.  W.  P.  Thompson. — From  E.  Scott.  A  new  or 
improved  combustible  material  and  process  of  manufactur- 
ing the  same.      August  8. 
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III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

13,847.  J.  Imray. — From  La  Societe  Anonyme  des 
Matures  Colorantes  et  Produits  Chimiques  de  St.  Denis 
and  A.  Haller,  France.  Process  for  purifying  benzene  by 
removing  the  thiophene  which  it  contains.     July  IS. 

15,290.  S.  H.  Boultou,  T.  B.  Haywood,  H.  E.  Bontton, 
and  H.  Fergusson.  Process  for  the  purification  or  washing 
of  coal-tar.  naphtha,  naphthalene,  mineral  burning  oils,  and 
the  like.     August  10. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

1 3.695.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  nitro- 
amidoanthraquinoue.     July  16. 

14.056.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  azo- 
colouring  matters,  derivatives  of  the  1 . 4-a-naphtholsulphonic 
acid  from  corresponding  azo-colouriug  matters  of  naph- 
thionic  acid.     July  21. 

14.134.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  the  1.4.6 
and  1 .4.7-a-naphtholdisuIphonie  acids.     July  23. 

14.135.  O.Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  a-naphthol- 
monosulphonic  acid  1 .4  from  a-naphtholcarbonate.    July  23. 

14,137.  J.  C.  L.  Durand.  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  blue  gallocyanin  colouring 
matters.     July  23. 

14,461.  G.W.Johnson. — From  Kalle  and  Co.  Improve- 
ments in  and  connected  with  the  manufacture  and  pro- 
duction of  chemical  products  suitable  for  use  as  or  for 
dyes.     July  27. 

14.600.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Production  of  methyl- 
glyoxalidine  CHN.     July  30. 

14.601.  O.  Imray. — From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Bruning,  Germany.  A  process  for  the  pro- 
duction of  fast  azo-colours  upon  the  fibre.     July  30. 

14,745.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.J. 
d'Andiran.  Manufacture  of  new  bases  and  colouring 
matters  derived  therefrom.     August  1. 

14,983.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters  derived 
from  muscarine.  Filed  August  4.  Date  applied  for, 
January  16,  1S94,  being  date  of  application  in  France. 

15,064.  J.  C.  I..  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  condensation  products 
and  colouring  matters  for  dyeing  and  printing.  Complete 
Specification.     August  7. 

15,067.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  o-napbtbyl- 
amine  sulphonie  acid.     August  7. 

15,205.  T.  II.  Shiilito. — From  J.  P.  Geigy  and  Co., 
Switzerland.  Production  of  green  and  blue  dyes  or 
colouring  matters.     August  9. 

..  J.  V.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  production  of  yellow  colour  in 
or  upon  silk  by  the  aid  of  diazo-compounds  or  nitrosamines. 
August  10. 


Completk  Specifications  Accepted. 
1893. 


Manufacture  of 


vormals 
the  pro- 

vormals 
a    norel 


The  Farbwerke  vormals 
Improvements  in  dyeing 
anturaquinone    colouring 


14,089.   H.  Goebel.     See  Class  XI. 

17.542.  ().    Imray;  —  From    The    Farbweri 
Meister.  Lucius,  and  Briiniug.     Improvements    u 
ductiou  of  oxyanthraquinone.     July  25. 

17,543.0.    Imray.  —  From     The    Farbwerke 
Meister,    Lucius,  and    Bruning. 
colouring  matter.     July  25. 

1 7 .  ">  4 1 .  O.     Imray. — From 
Meister,   Lucius,  and   Bruning. 
wool    with    sulphonie    acids    of 
matters.     July  2  5. 

18,317.  IS.  Willcox.— From  The  Badische  Anilin  nnd 
Soda  Fabrik.  The  manufacture  and  production  of  new 
disazo  dyes.     July  2.5. 

is, 374.  B.  Willcox.— From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
dyes  of  the  phenanthrene  series.     August  1. 

18,925.  J.  Y.  Johnson. — From  The  Badische  Anilin   und 
Fabrik.      Improvements    in    the     manufacture    of 
alphabetadimethyleurhodines.     August  8. 


1894. 

12,214.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry,  Basle.  Manufacture  of  polyoxythionine  colour- 
ing matters  dyeing  on  mordants.     August  1. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

13,672.  E.  Richard-Lagerie.  Improvements  in  apparatus 
for  extracting  suint  from  wool  and  other  substances.  Com- 
plete Specification      July  16. 

13,677.  E.  Richard-Lagerie.     See  Class  XII. 

14,036.  T.  Seddon  and  C.  Long.  An  improved  prepara- 
tion for  use  in  the  manufacture  of  wool,  woollen  textiles,  and 
the  like.     July  21. 

14,299.  W.  Pickstone  aud  A.  Greenhalgh.  An  improved 
thick,  soft,  absorbent  cloth.  Complete  Specification. 
July  25. 

14,363.  H.  S.  Close  and  W.  O.  Roff.  Improvements  in 
or  in  connection  with  retting  flax,  jute,  or  other  similar 
fibrous  materials,  and  eliminating  the  gummy  or  other  matter 
therefrom,  and  utilising  the  resultant  residuals.     July  26. 

14.788.  J.  S.  Lenton  and  R.  B.  Caldicott.  Improvements 
in  the  manufacture  of  textile  fabrics,  aud  in  apparatus 
therefor."     August  2. 

14,903.  T.  Burrows.  Improved  means  or  apparatus  for 
de-gumming  or  otherwise  treating  the  fibres  extracted  from 
the  plants,  stems,  or  straws  of  flax,  hemp,  ramie,  or  the 

like.     August  3. 

15,140.  A.  Gruschwitz.  An  improved  process  for  retting, 
cleansing,  and  deoxidising  textile  fibres.  Complete  Specifi- 
cation.    August  8. 

Complete  Specifications  Accepted. 


1893. 

19,095.  H.   Jacob.        New    or    improved    process 
machinery  for  imparting  a  silky  appearance  to  cotton 
other  yarns.     August  15. 


and 
and 
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19,177    T  Pickle*.      Improvement   in  the   treatment    of 
•■■>t t« 'ii  or  linen  warps  or  warp  yarns   fbt  weaving  purpo 
August  19. 

1891. 

11,754,  W   K   Heys.-  From  G.  Malard.      [mprovementa 
in  the  process  of  foi  scouring  and  dc-greasing 

1     (   25. 


i    Bellby,      \    pro 
hydn  I  from  mi  i 


i  .  n     ol 

'A. 


VL— DYEING,  CALICO  PRINTING,  PAPEB 
STAINING,  and  BLEACHING. 

APPLICATIONS. 

14,092.  F.  Barraclough.  Improvements  in  apparatus  for 
<  1  \  l- i 1 1 1: I  otherwise  treating  yarns.    July  28. 

14,136.  W.  Mather.  Improvements  in  apparatus  tor 
printing  on  paper  or  fabrics.     July  23. 

14,193.  E.  1>.  Manby.  An  improved  thickening  and 
fixing  medium  for  colours  in  calico  printing  and  'lyeiiitr  and 
padding,  also  applicable  to  finishing  purposes.     July  2  I. 

14,283.  II.  H.  Lake— From  M.  E.  Waldstein,  A.  II. 
Peter,  and  E.  Sp  >tt.  United  States,  Improvements  relating 
to  the  dyeing  of  fibre     Complete  Specification.     July  24, 

I  1,275.  .1.  Khodes,  jun.  Improvements  in  apparatus  for 
scouring  and  dyeing  slubbing  or  slivers  of  fibrous  material. 
July 

m   i  :  S    J    V''--      Improvements  in 

'or  appertaining  to  dyeing  machines.     July  26. 

14,374.  1!.  Walsh.  Improvements  in  kicrs  or  vessels  for 
bleaching  textile  fabrics.     Juh  iti. 

I4..')i;:>.  .1 .  Booth   and  L.   Thornley.     Improvemet 

apparatus  for  dyeing,  veneering,  and  washing  hat  bodies. 
July  30. 

15,017.  T.  fllingworth.  Improvements  in  apparatus  for 
steaming  textile  fabrics.     At  gusl  7. 

15,305.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.     Sei  Class  IV. 

Complete  Specifications  Accepted. 
1-  »4. 

13,210.  11.  W.  Sanderson.     Improvements  in  and  relating 

to  the  printing  of  textile  fabrics.     August  15. 


14,520.    W.   B.    M.iui.M.  From   W.   Dieterle   and    I.. 

Rohi  of  halogen 

and  n  it  rose  by  bio  win  and 

BUlphuric  Si  id.     Comp  .lion.     July 

14,856.    \    ion-Mi.-,     [mprovementa  in  i  inlphur 

from  raw  pyrites  or  from  it-  rciidiuum,  and  the 

by  pi 

1  I  Peak,  .1   Peak,  H.  Peak, and  A.G.  Haddock. 

Improvements  in  the  manufacture  of  soda  ci  \  thing 

Boda.     August  3. 

i  1,90       i      Oi   -i   and   J.    Lenhoff.  for  the 

manufacture  of  neutral  sodium  .  neutral  sodium 

sulphite,    in. I   -oiliumlioi.ii.  Hum  chloride.     Com- 

plete  Spi  cification.     August  :i. 

14,954.  J.  S  MacArthur.  Improvements  in  apparatus 
for  obtaining  cyanides.    August  I. 

14.985.  \V.  L.  Wise.- -From  Solvay  an  gium. 
Improvements  in  or  relating  to  the  maim!  treat- 
ment of  bicarbonate  of  Boda.     August  4. 

14.986.  W.  L.  Wise. — Prom  E.  Solvay,  Belgium.  Im- 
provements in  or  relating  to  the  manufacture  of  bleaching 

powder  and  other  livp  •    I. 

14.987.  W.  L.  Wise.  From  -  md  Co.,  Belgium. 
Improvements  in  or    relating  to  the  separation 

alkalis  tram    the   liquors   obtained  by   the  electrolysis 

alkaline  salts.      August  4. 


Complete  Specifications  Accepted. 
1893. 

16,760.  A.  Gordon  and  .1.  Gordon.  Improved  process 
and  apparatus  for  the  manufacture  of  cyanides.     Aug 

18,831.  VV.  Wolters.  Improvements  in  the  process  of 
concentrating  sulphuric  aciil  in  lead  vessels.     J  dy  25. 

1894. 

12,881.  II.  11.  Lake. — From  L.  Sternberg.  Improvements 
in  apparatus  for  obtaining  ammonia  and  ammonia-salts 
from  nitrogenous  organic  matters.     August  8. 


Vn.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

13,697.  L.  Lederer.  A  new  process  for  manufacturing 
sodium   persulphate,  and  for  disinfection  and  preservation 

by  means  or  persulphates.     July  16. 

14,054.  W.  Schulte  and  F.  A.  Sapp.     Improvements  in 

the  manufacture  of  cyanide  of  potassium   and  in  fun: 
for  producing  cyanide  of  ammonia.     J  uly  2 1 . 

14,134.  G.  S.  Albright  and  J.  J.  Hood.  Improvements 
in  the  manufacture  of  sulphocyanides.     July  23. 

14,315.  J.  W.  Scott.  Improved  process  of  rectifying 
sulphuric  acid  and  means  or  apparatus  therefor.     July  2  I 

14,228.  K.  W.  Enequist.  Improvements  in  the  process 
of  manufacturing  carbonic  acid  and  in  the  production  of 
by-products,  such  as  sodium  sulphate  and  magnesium 
sulphate.     Complete  Specification.     July  24. 


VLU.— GLASS,  POTTERY,  and  EARTHENWARE. 


Applications. 

13,797.  J.  Slaytor.  Improvements  in  or  relating  to 
moulds  for  casting  balls  of  irlass  or  the  like  material. 
July  17. 

14,006.  G.  Bamberg.  Improvements  in  apparatus  par- 
ticularly adapted  for  the  direct  manufacture  of  alkaline 
silicates  and  glass,  but  also  applicable  to  other  purposes. 
July  20. 

14,ols.  J.  F.  Russell.     An   improved   imitation   st 
glass.     July  21. 

14,875.  J.  C   Bailey,     rmp  thods  of  preparing 

■•  transfers  "  for  use  in  decorating  pottery  ware.     August  3. 

-      '  •!.     Improvements  relating  to  the 

ornamentation  of  porcelain,  glass,  and  the  like.     Complete 
'   Specification.     August  3. 
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Complete  Specifications  Accepted. 
1893. 
-      -  Copeland.      Improved    Beggars   for   use    in 

enamelling,    hardening    on    lustre,    and     majolica    kilns. 
Augi 

1891. 
:.  P.  Shelly.     Process  of  decorating  pottery,  glass. 
or  similar  goods.     August  15. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTAKS, 
and  CEMENTS. 

Applications. 

13,926.  J.  B.  Fillol,  E.  Hebrard,  and  L.  Loustalot.  Im- 
provements relating  to  the  treatment  of  wood  for  preserving 
and  other  purposes.     July  19. 

I'.    A.    P.    Stolte.      Improvements    in   fireproof 
ceilings  and  floors.     July  21. 

14,145.  J.  F.  Golding.  Improvements  in  the  construc- 
tion of  floors  and  ceilings.     July  23. 

14,210.  W.  W.  Hughes.  Improvements  in  or  relating  to 
drying  cement  and  other  materials.     July  '24. 

14,308.  A.  E.  Carey.  Construction  in  combinations  of 
plastic  building  materials  aud  metal.     July  25. 

14,342.  i".  11.  Brooke.  Improvements  in  bricks  for 
paving  and  the  like.     July  26. 

14,494.  W.  Tliomlinson.  Improvements  in  the  treatment 
of  slug  for  the  manufacture  of  cement.     July  28. 

14.599.  E.  Groebe.  Improvements  in  the  preservation 
of  wood.     Complete  Specification.     July  30. 

14,699.  W.  YVhittaker.  Improvements  in  fireproof  aud 
waterproof  ceilings  and  flues.     July  31. 

14,846.  L.  Mack.  Improvements  relating  to  the  manu- 
facture of  cement  from  schist  and  bituminous  marl.  Com- 
plete Specification.     August  2. 

14,934.  A.  Muirhead  and  G.  Hackford.  Improvements 
reiating  to  the  manufacture  of  artificial  stone  and  the  like. 
August  3. 

15,156.  J.  Roy.  Improvements  in  or  relating  to  the 
construction  oftireproof  floors  or  the  like.    August  8. 

15,231.  C.  Howard.  Improved  method  of  vulcanising 
and  drying  wood.     Complete  Specification.     August  9. 

Complete  Specifications  Accepted. 

1893. 

16,470.  T.  C.  Kitto.  The  asphalt  and  lead  cement 
paving.     August  15. 

1894. 

8475.  J.  I..  Kerr.  Artificial  plaster  of  Paris,  made 
from  the  lime  residue  resulting  from  the  reduction  of 
sulphate  of  ammonia.     July  25. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

13,683.  J.  P.  V.  Ploeg.  Improvements  in  or  relating  to 
the  chemical  extraction  of  copper,  silver,  gold,  and  other 
metals  accompanying  them,  from  ores  and  materials  con- 
taining them,  with  or  without  recovery  of  non-metals 
combined  with  them,  aud  recovery  of  the  chemicals  used  in 
the  process.     July  16. 


13,851.  W.  T.  Gibbs.  Process  for  the  treatment  of 
niekelifcrous  iron  ores.     July  18. 

13,868.  H.  C.  Barker  and  R.  Pearson.  Improvements  in 
the  method  of  extracting  gold  from  gold  ores,  quartz,  and 
auriferous  alluvials,  and  collecting  and  retaining  float  gold. 
July  IS. 

13,920.  J.  A.  Mays.  Process  of  and  apparatus  for 
comminuting  molten  substances.     July  19. 

14,155.  .1.  J.  Hood.  Improvements  in  extracting  metals. 
July  23. 

14,'ioG.  Dnvies  Bros,  and  Co.,  Lim.,  E.  A.  Davies,  and 
S.  T.  Thomas.  A  novel  or  improved  method  of  preparing 
metal  sheets  for  the  purpose  of  galvanising  them  or 
otherwise  coating  them  with  metal  or  metallic  alloy,  and 
apparatus  for  use  therein.     July  25. 

14,327.  A.  F.  B.  Gomess.  Improvements  in  the  manu  • 
facture  of  aluminium  and  aluminium  alloys,  and  the  electro- 
deposition  of  the  same.     July  25. 

14,481.  A.  Mieg.  Improvements  relating  to  the  manu- 
facture of  tungsten  articles  and  to  apparatus  therefor. 
July  27. 

14,49G.  C.  J.  Sandahl.  Improvements  in  the  manufacture 
of  iron.     July  28. 

14,502.  J.  W.  Dixon  aud  W.  Skinner.  An  improved 
metallic  alloy.     Complete  Specification.     July  28. 

14,547.  E.  L.  Mayer.  Improvement  in  the  treatment  of 
gold  and  silver  ores,  aud  of  auriferous  and  argentiferous 
products  derived  from  such  ores,     .luly  28. 

14,568.  J.  II.  Roberts  and  J.  Cooper,  jun.  Improve- 
ments iu  the  method  of  and  apparatus  for  hardening  and 
tempering  steel  wire.     July  30. 

14,649.  E.  Turin.  Improved  process  for  the  manufacture 
of  aluminium.     July  31. 

1  1,706.  W.  W.  Fyfe.  Improvements  in  means  for 
treating  crushed  complex  or  refractory  ores  in  process  of 
amalgamation.     July  31. 

15,225.  S.  Hufty  and  J.K.Caldwell.  Certain  improve- 
ments in  processes  of  converting  cast  iron  into  malleable 
iron  or  steel.     August  9. 

15,339.  J.  Mactear.  Improvements  in  the  obtainment  of 
precious  metals.     August  11. 


Complete  Specifications  Accepted. 

1893. 

'.iti  15.  II.  W.  G.  Fairfax.  Improved  method  of  and 
apparatus  for  hardening  aud  moulding  or  shaping  steel 
plates  and  other  articles.     August  8. 

15.507.  S.  O.  Cowper-Coles.  Improved  method  of  and 
apparatus  for  pickling  metal  articles.     August  1. 

19,235.  R.Brown.  Improvements  in  apparatus  for  treat- 
ing ores  of  precious  metals  with  chemical  agents.    August  15 . 

19,375.  W,  F.  Berner.  Improvements  in  the  manufac- 
ture or  production  of  metals  from  their  ores,  and  iu  plant  or 
apparatus  therefor.     August  8. 

1894. 

9536.  A.  G.  Fell.  Improvements  in  methods  of  treating 
lead  ores.     July  25. 

10,439.  A.  H.  Moore  and  G.  Whitlock.  Improvements 
iu  and  relating  to  the  manufacture  of  combined  iron  and 
steel  ingots.     July  25. 

11,797.  E.  D.Kendall.  Improvement  in  the  method  or 
process  of  treating  gold  and  silver  ores,  and  a  composition 
of  matter  for  the  same  purpose.     July  25. 
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XI.— BLKCTRO  CHEMISTB1    uro  EL»  I  BO 

Ml    I  ALL 1   K(l\. 

An  i  iruiuss. 

Improvements 
with  electrolytic  cells,  and  diaphragms  then 
cation.     Ju 
18,795.  W. P.  Thompson. — From   C    M.    Barber,  United 
State*.     Improvements   in   the   process    of  electro-plating, 
ami  apparatus  therefor.     July  17. 

i      .1.    Varoold       Improvements    in    apparatus 
employed  in   the  evolution  and  collection  of  hydrogen  and 
oxygen  gases  bj  electrolysis.     Julj   Is. 
1 1,827.    \-  1     B.  Gomess.     Sei  i  lass  \. 

i  1,536.  C.  F.  Parkinson  and  fl  .Gatwood.  improvements 
in  apparatus  for  h<  itiug  and  welding  by  electricity. 
Julj 

14.034.  (.'.!■:.  iiu.ll.     Galvanic  battery.     Complete 
tication.     July  31. 

14,642.  V.  I.Feeny.     From  F.  Di  P.Mohrdieck, 

I  nited  States.  Electrical  battery.  Complete  Specification. 
Julj  81. 

14,689.  F.  Tallack,  F.  W.  Tallack,  and  L.  Hendle.  Im- 
provements in  secondary  batteries.     July  31. 

14,769.  B.  W.  Hill.  Improvements  in  or  relating  to 
apparatus  for  the  production  of  sulphuric  acid  by  the  aid 
of  an  electric  current.     August  1. 

1  l,77r>.  B.  \V.  Hill.  New  or  improved  automatic  appa- 
ratus for  use  in  ami  in   connection  with  the  production  of 

sulphuric  ami  other  acids.     August  1. 

l  1,858.  J.  V.  Johnson.— From  E.  Javanx,  C.  F.  Gallois, 
and  F.  Dnpont,  France.  Improvement-  in  the  purification 
of  saccharine  juices  bj  i  li  ctrolysis.     August  2. 

l.">.'J7t*>.  M.  Kiliaui.  W.  Kathenau.  C.  Suter,  and  the 
Elektrochemische  Werke  Gesellschaft  mit  Beschrankter 
Haftttng.  Improvement- in  or  connected  with  diaphragms 
i..r  electrolytic  purpose-.  Complete  Specification.  Au- 
gust 10. 

Complete  Specifications  Accepted. 

1893. 

14,089.  H.  Goebel.  Improvements  relating  to  tlie  ma- 
nufacture of  Paris  blue  or  Berlin  blue,  and  of  Berlin  green, 
by  electrolysis.     July  25. 

14.130.  J.  Hargreaves  and  T.  liird.  Improvements  in 
the  electrolysis  of  iodide*,  bromides,  nitrates,  and  other 
silts.     July  25. 

14.131.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
the  electrolysis  of  chlorides,  iodides,  bromides,  nitrates,  and 
other  salts,  and  in  apparatus  therefor.     July  25. 

15,264.  P.  Marino.  Improvements  in  plating  metallic 
surfaces  and  also  prepared  surfaces  of  non-conducting 
substances  by  electro-chemical  deposition.     August  15. 

17,866.  L.  V7.  SchSffer  and  G.  E.  W.  Sch  iffer.  An  im- 
proved manufacture  of  electric  accumulator-.     July  25. 

1894/ 

11,604.  T.  Drake.  An  improved  method,  means,  or 
process  of  producing  caustic  soda  and  chlorine  gas,  or  caustic 
potash  and  chlorine  gas,  by  the  electrolysis  of  common  salt 
in  solution,  or  chloride  of  potassium  in  solution.     August  1. 


m.— FATS,  0IL8,  urn  SOAP  M AM  1  v  I  ri:K 

Aii  i 

I 

te  Spi  cific  men.     Julj 

18,6" 
fur  extracting  potash   from  I 
wool 

Improvements  in  or  relating 

Complete  S| 

.  W.  1 1.  Bobbins      A 

for  treating  sube 

il  2. 

14,946.   S    i:  —  ribluni  and  F.  L.  Bartelt.     Improvi 
m  soa  ible,  fish, 

and  animal  fat  -  and  oils.      August  l. 

15,086.    11.   .1.    B,    Mills.— From  .1.    11.  I    impbi  11    and 

t.    II  I,   United    States.  Improvements    in    the 

process  of  refining  and  improving  'enter,   hud,  oil-,  and 
other  fatty  matters.      August  7. 

15,22s.    .1     ().    Klimseli.     Improvements   'elating  to   the 
manufacture  of  si  August  9. 

Complete  Specifications  Accepted. 

1894. 
ll.sss.  H.  Perl.     Improvements  in  and  connected   with 
soap  pieces.     July  25. 

12,367.  J.  van   Ruymbeke  and  W.  F.  Jobbins.     1' 
of  and  apparatus  for  obtaining  glycerine  and  other  product- 
from  soapmakers'  spent  lyes.     August  1. 

13,104.  F.  Heilbron.     Improvements  in  or  applicable  to 

soap  in  tablets,  cake-,  or  bars.      August  15. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES. 
RESINS,  INDIA-RUBBER,  Etc 

Applications. 

13,873.  W.  M.  Williams.  Improvements  in  copying  ink. 
July  19. 

14,375.  T.  Frankenburg.  Improvements  in  stoves  for 
vulcanising  and  deodorising  iudia-rubber  waterproof 
garments.     July  26. 

14,407.  D.  Marcus.  Improvements  ;^  varnishes. 
July  27. 

14,593.  R.  J.  Most}  n  and  F.  Strickland.  Improvements 
relating  to  chalk  for  manual  use.     July  30. 

14,758.  <■.  C.  Dymond.  From  L.  Auerbach  and  Co., 
Germany.  Improvements  in  the  manufacture  of  water- 
colour  paints.     August  1. 

15. 251.  \V.  B.  Priest.  Improvements  in  the  manufacture 
of  white  lead.     August  10. 

15,266.  E.  van  den  Hoff.  An  improved  process  for  the 
manufacture  of  white  lead.     Augus 

15,317.  W.  11.  Priest.  Improvemeuts  in  the  manufacture 
of  lead  pigment-.     August 

Complete  Specification-  Acckpted. 

1893. 

11,972.  A.  Macdonald.  An  improvement  in  the  manu- 
facture of  sulphate  of  lead  pigment.     July  25. 
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ft  J.  Anderson,  juu.  Improvements  in  treating 
rubber  waste  for  the  separation  of  foreign  substances 
therefrom  ;  also  applicable  to  other  purposes.     August  S. 

17,581.  J.  E.  Bedford,  and  C.  S.  Bedford.  Improve- 
ments  in  the  manufacture  of  a  drying  medium  for  paints 
mid  of  oil  varnish.     July  25. 

1894. 

7463.  A.  Angell.  Improvements  in  the  manufacture  of 
oil  paints  and  compositions  from  carbonised  or  calcined 
ironstone  or  iron  ore.     July  25. 

13,004.  J.  Clasen.  A  new  or  improved  binding  medium 
for  size  colours  and  method  of  manufacturing  the  same. 
August  8. 


XIY.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

14,012.  J.  Y.  Johnson. — From  F.  Komacher  and  Diesel, 
Weise,  and  Co.,  GermaDy.  Improvements  in  tanning 
leather.     July 

14.162.  J.  Hibbert  and  E.  Roberts.  Improvement-  in 
apparatus  for  boiling  starch  and  size.     July  23. 

14,165.  J.  Hibbert  and  E.  Roberts.  Improvement-  in 
apparatus  for  boiling  starch  and  size.     July  23. 

14,697.  F.  Hartmann.  A  new  or  improved  process  for 
the  production  from  skins  or  hides  of  a  substitute  for  whale- 
bone, horn,  or  the  like.     Complete  Specification.     July  31, 

14,820.  Brooke,  Simpson,  and  Spiller,  Limited,  and  R.  J. 
Friswell.  A  new  substance  suitable  for  tanning,  dyeing, 
and  other  purposes,  and  the  processes  for  its  production. 
August  2. 

18,949.  J.  T.  Hardy.  An  improved  method  or  process 
of  fastening  the  colours  upon  and  within  coloured  leathers. 
August  8. 


Complete  Specification  Accepted. 

1894. 

13,414.  A.Hermann.     An  improved  process  for  colouring 
tanned  liides  by  means  of  smoke.     August  15. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Application. 

14,195.  W.  Davidson.     Improvements  in    apparatus    for 
sowing  artificial  manure.     July  24. 


XYL— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

14,606.  R.  H.  Hunstock.     An  improved   method   of   and 
pparatus  for  making  syrups.     July  30. 

14,842.  H.  H.  Leigh.  —  From  G.  Cambray,  France. 
Improved  process  for  the  treatment  of  the  juice  of  sugar- 
canes.     Complete  Specification.     August  2. 

14,858.  J.  Y.  Johnson. — From  E.  Javaux,  C.F.  Gallois, 
and  F.  Dupont,  France.     See  Class  XI. 

15,031.  H.  Walker.     See  Class  XXI. 

17,632.  C.  Steffen.  Process  for  purifying  and  decolour- 
ising saccharine  juices  and  sugar  solutions  generally. 
August  15. 


Complete  Specification  Accepted. 

1894. 

9054.  H.H.Lake. — From  A.  L.  Tedesco.  Improvements 
relating  to  the  manufacture  of  sugar,  syrups,  alcohol,  and 
beer.     August  8. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

14,011.  E.  Weyrnar.  Improvements  iu  the  method  of 
and  means  for  obtaining  infusions  of  hops.     July  20. 

14,741.  H.  A.  Leverett  and  A.  Martin.  A  new  method 
for  maturing  wines,  spirits,  oils,  tobacco,  or  any  other 
vegetable  production.     August  1. 

14.918.  L.  Prochazka.  An  improved  process  and 
apparatus  for  rendering  soluble  the  proteine  in  mash  and 
wort.     August  3. 

14.919.  L.  Prochazka.  An  improved  process  and  appli- 
ances for  mashing  and  brewing  in  breweries.     August  3. 

17,912.  A.  W.  Billings.  Improvements  iu  apparatus  for 
the  manufacture  of  beer.     August  1. 


Complete  Specification  Accepted. 

1893. 

9054.  H.   H.   Lake.— From  A.  L.  Tedesco.     See   Class 
XVI. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

13,667.  C.  Greenhalgh.  Improvements  in  the  manufac- 
ture of  candied  lemon,  orange,  or  citron  peel.     July  16. 

13,712.  R.  G.  Nash.  Improvements  in  or  relating  to  the 
sterilisation  and  preservation  of  milk.     July  16. 

14,015.  H.  J.  N.  Berge.  Treatment  of  potable  waters 
by  alkalinisation  and  subsequent  neutralisation  with  a  view 
to  their  sterilisation  and  purification.     July  20. 

14.179.  G.  Weddell.  A  new  and  improved  baking 
powder.     July  24. 

14,332.  E.  Howarth.  A  new  and  improved  process  or 
means  of  preserving  vegetables,  cereals,  and  farinaceous 
foods  in  a  cooked  or  partially  cooked  state  or  condition. 
July  26. 

14,433.  P.  A.  Noll.  Process  for  manufacturing  a  compote 
from  jelly.     July  27. 

14,675.  B.  F.  Mclntyre.  Improvements  in  process  of 
and  apparatus  for  condensing  and  preserving  milk.  Com- 
plete Specification.     July  31. 

15,166.  J.  Swan.  An  improved  method  of  treating  eggs. 
August  8. 

15,168.  B.  Biggs.  Improvements  in  preserving  extracts 
from  lemons  and  the  like.     August  8. 
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B. — Sanitary  (  'lumistry. 

18,777.  .W.J.  Pughaley.  Improved  means  oi  purifying 
[In-  effluent  waste  waters  •>!'  tin  plate  works  and  the  like. 
Complete  Specification.    Jurj  1  7. 

14,760    ii    I    Salman,     [mprovements  in  the  tri 
"f  sewage.    August  I 

14,997.  C  Jones,  [mprovements  in  the  method  oi  process 
of  treating  and  utilising  town  refuse.    August  3. 

15,863,  S,  Brown.  The  purification  of  Bewage  or  sewage 
matter,  or  the  effluent  from  sewage  "r  sewage  matter. 
Angus!  in. 

C. — Disinfectants. 

14,067.  E.  .1.  11.  P.  Jodelaj  and  M.  .1.  K.  Lanrans. 
ImproTements  in  apparatus  for  mixing  liquids  designed  for 
disinfecting  and  other  purposes.     .Inly  81. 

15,361.  .1.  V.  Johnson. — From  F.  von  Heydcn,  Germany. 
Improvements   in   the   manufacture  of    antiseptic   agents. 

August  1 1. 

Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 

1893. 

15,768.  .1.  Fordred.     Improvements  in  the  treatment  of 

August  1. 

17,738.  K.  Maris.  Improvements  in  and  in  apparatus 
for  the  treatment  of  alimentary  substances.     July  25. 

1894. 

13,031.  11.  L.C.Paulsen,  improvements  in  and  relating 
to  the  preservation  of  food.     August  lj. 

B. — Sanitary  Chemistry. 
1893. 

18,416.  1..  Archbutt  and  R.  M.  Deeley.  Improvements 
iu  the  purification  of  sewage.     August  8. 

19,069.  11  Lockwood.  Improvements  in  the  construction 
of  tanks  for  the  subsidence  of  the  precipitate  or  sludge 
resulting  from  the  chemical  treatment  of  sewage  or  other 
foul  waters.     August  1."). 

1894. 

18,903.  Count  lleiurieh  von  Puckler.  Improved  means 
for   purifying   and    disinfecting   air,    and    for    consuming 

deleterious  gases  and  vapours.     August  8. 

C. — Disinfectants. 

1893. 

10,465.  P.  Hakaussou.  Improved  antiseptic  and  pre- 
serving agents.     August  1. 


XIX— PAPER.  PASTEBOARD,  Etc. 

Applications. 

14,384.  II.  O.  Hand.  Improvements  in  the  manufacture 
of  parchment.     Complete  Specification.     July  26. 

14,923.  A.  Gray.  Improvements  in  the  manufacture  of 
articles  impregnated  with  celluloid  and  the  like,  applicable 
also  in  the  recovery  of  spirit  and  other  solvents  from 
celluloid  and  like  solutions,  and  from  varnishes.     August  3. 


Comi'i.kii    Spzcdxcatii  kd. 

1893. 

w.   II.  (  oldwell.     I 

used  in  the  manufacture  of  paper-pulp.      August    15. 
1894. 

■Mio.  E   Partington.     Improvement  nl  of 

"sulphite,  pulp"  used  in  the  manufacture  of    paper  and  thi- 
ii  wood.     Align 

13,139.  S.    Ilahn.     A    process   of   manufacture   of    : 
imitating  motber-of-pearl.    August  15. 


XX.— FINE  CHEMICALS,    ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

14,138.  1..  K.  Scammell.  An  improved  process  for  the 
extraction  and  estimation  of  eucalyptol.  Complete  Specifi- 
cation.    July  23. 


Improvements   in  or 


14,849.   A.  M.  A.  1".  E.  van   Dyck. 
relating  to  camphor.     July  24. 

15,171.  P.  P.  Monn.t.      A    ;  i    the  manufacture 

of  a  -cent  essence,     i  Somplete  Specification.     Aug 

15,348.  H.  E.  Newton.— From  The  Farbenfabrik.n 
vormals  F.  Haver  .\  Co.,  Germany.  The  manufacture  or 
production  of  chemical  compounds.     August  11. 

Complete   Specification-  Accepted. 
1893. 

17,539.  J.  C.  W.  F.  Tiemann.     Production  of  substances 

suitable    for    manufacture    of    perfumery   and    aromatics. 
August  8. 

17,703.  A.  Baur.  Production  of  artificial  musk  from 
hydrogenated  aromatic  hydrocarbons.    July  25. 

I7.7S1.  A.  Baur.  A  process  for  the  production  of 
artificial  musk.     July  25. 

19.62M.  A.  Muller  and  H.  Dubois.  An  improved  method 
of  producing  carbon  tetrachloride.     August  15. 

20,24.").  I.,  u.  Helmers.  Improvements  in  the  process  of 
obtaining  aqueous  solutions  of  phenols  and  other  substa 

August  s. 

1894. 

12,796.  F.  W.  Fletcher.  Improvements  in  cinchona 
preparations.     August  8. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

14,161.  J.  Joly.     Improvements  in  or  relating  to  photo- 
graphing in  colours.     Complete  Specification.     July  23. 

15,031.   H.    Walker.     A    solution   for   use    in   mounting 
photographic  prints.     August  7. 
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14.0GS.  E.    <  Ucyti.       A    new   or   improved   combustible 
— EXPLOSIVES,  MATCHES,  Etc.  composition.     Complete  Specification.     July  21. 

15,307.  L.  G.  Searson.     Improvements  in  the  manufac- 
Appiicatiohs.  hire  of  gunpowder.     August  11. 

.  '.jmtk.     Improvements  in   or  relating  to 

blast  charges  in  mines.     Complete  Sped-  

-; 

14.064.  T.  Malson,  W.  A.  Malson,  S.    R.  Malson,   and  PATENT   TJNCLASSIFIABLE. 
Smith.       Improved    fuse    head    for    use    in    blasting. 

Application. 

14.065.  W     A.   Malson,  T.   Malson,  S.   B.   Malson,  and  ( ,  s _    (.    Hagemann,     Improvements  in  the  manufac- 
,     Smith.     Improved  electric  fuse  head  for  use  in  blasting.      tllre  „f  arti6cial  cork.    Complete  Specification.    July  18. 
July  21. 
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NOTICES. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  -7  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
try  1st  next,  and  also  those  elected  after  the  date  of  this 
notice  who  do  not  pay  subscription  fir  1894,  will  be  required 
i  an  entrance  fee  of  one  guinea.  In  accordance  with 
the  same  rule  the  Life  Composition  Fee  «i".  -tead 

arv  next. 
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Hankers'  Ordebs. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Baukers  of  the  Society  that  they  shall 
subscriptions  from  Hankers  in  town  and  country: 
and  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  the 
1  lecembe  •  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London 
Soap  Works.  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Xotice  is  hereby  given  that  the  next  List  of  Members 
w  ill  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  e'ection 
should  communicate  with  the  General  Secretary. 


CHANGES  OF  ADDRESS. 


Anerbach,  Dr.  G.,  l/o  Mannheim  ;  c/o  Gleuck  pnd  Co., 
Hiiningen,  Elsass,  Germany. 

Brown,  Horace  T.,  F.R.S.,  l/o  Cromwell  Crescent ;  52, 
Nevern  Square,  Kensington,  S. W. 

Buchan,  Alex.,  l/o  9'.i ;  56,  Malmesbury  Road,  Canning 
Town,  E. 

Carswell,  T.  R.,  l/o  Newcastle  ;  5,  Borough  Road,  Lon- 
don, S.E. 

Chadwick,  L.  N.,  l/o  Ponders  End;  24,  Elsham  Road, 
Kensington,  W. 

Cooke,  A.  W.,  l/o  Wakefield;  Retain  Journals  until 
further  notice. 

Douglas,  Win.,  l/o  Stamford  Hill ;  Diamond,  Demerara. 

Dunn,  Dr.  J.  T.,  l/o  Gateshead ;  Technical  Schools, 
Plymouth. 

Franklr.nd,  Prof.  P.,  F.R.S.,  l/o  Dundee  ;  Chemical 
Department,  Mason  College,  Birmingham. 

Hopkins,  Gerald  V.  ;  address  for  subscriptions:  Nicho- 
Honse,  Penmaen,  near  Swansea. 

Innes,  Murray,  l/o  San  Francisco ;  P.O.  Box  106, 
Moreuci,  Arizona,  I  .S.A. 


Johnson,  E.  E.,  l/o  Loughton ;  164,  Meadow  Street, 
Alexandra  Talk.  Manchester. 

King.  A.  J. ;  Journals  to  Ingersley  Vale,  Bollington,  near 
Macclesfield. 

Langer,  Dr.  C,  l/o  Willes  Road;  Lindisfarne,  New 
Warwick  Road,  Leamington. 

Leach,  Walter,  l/o  27  ;  22,  St.  Andrew's  Place,  Bradford, 
Yorks. 

McArthur,  J.  S.,  l/o  West  Scotland  Street  ;  1i)8a,  Hope 
Street.  Glasgow. 

Miller,  I>r.  A.  K.,  l/o  Plymouth  Grove  ;  7,  Chapel  Walks, 
Manchester. 

Neilson,  Thos.,  l/o  Oregon  ;  c  o  California  Wharf  and 
Warehouse  Co.,  Port  Costa,  Cal.,  U.S.A. 

Rademacher,  H.  A. ;  Journals  to  Lock  Box  No.  :-.  East 
Walpole,  Mass.,  U.S.A. 

Ramsay,  Win.,  I/o  Aberystwith ;  Glasdir  Mine,  Llan- 
fachreth,  near  Do'.gelly. 

Sankev,  C.  H.,  l/o  Dulwich  Grove  ;  Marlowe  House, 
Dulwich  Village,  S.E. 

Shidzuki,  I.,  l/o  Tokyo ;  c/o  Nippon  Chemical  Manu- 
facturing Co.,  Onoda,  Yainaguchi-ken,  Japan. 

Smith,  A.  J.,  l/o  Garwood  Road  ;  Laboratory,  Sheffield 
Tube  Works,  Wincobank,  Sheffield. 

Stewart.  S.,  lo  Berazatequi ;  Casilla  de  Correo  298, 
Buenos  Ayres,  Argentina. 

Thomas,  R.  S.,  l/o  Kidderminster;  48-49,  Worcester 
Street,  Wolverhampton. 

Thorneycroft,  W.,  l/o  Dixon  Street;  140,  Hope  Street, 
Glasgow. 

Winser,  P.  J.,  l/o  Wyck  House ;  Greendale,  Port 
Sunlight,  near  Birkenhead. 


CHANGE   OF   ADDRESS   REQUIRED. 


Lowe,  H.  A.,  l/o  Halliwell  Bleachworks,  near  Bolton. 

Erskiue,  J.  K.,   l/o  Krugersdorp ;  Geo.  Goch.  G.M.  Co., 
Box  540,  Johannesburg,  S.A.R. 

Wingate,  H.  M.,  Journals  to  Cassilis,  Gippsland,  A'ictoria. 


itfanrfK^trr  Section. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

The    Pneumatic    Pyrometer.      H.    Morion.     Engineering, 
1894,  251—252. 

\      ikkfkct     pyrometer     should     possess    the     following 
characteristics 

1.  Applicable  to  all  temperatures  between  the  softening 

point  of  platinum  and  the  freezing  point  of  liquid  air. 

2.  Giving    constant     indications    by    mere    inspection, 
without  any  manipulation  or  calculation. 

3.  Allowing   its  indications  to  he  observed  at  once  in  a 
number  of  locations  at  a  considerable  distance. 

4.  Operating  automatically  in  ever;  respect,  and  requiring 
no  skill  or  special  intelligence  in  its  ase. 

The  author  haying  direct  knowledge  of  an  instrument 
proved  to  possess  this  remarkable  combination  of  good 
qualities,  draws  the  attention  of  others  to  the  subject.  An 
instrument  which  is  said  to  fulfil  the  above  conditions 
is  the  pneumatic  pyrometer  invented  in  the  first  instance 
by  Mr.  E.  A.  1  chling,  M.E.,  and  finally  developed  by 
him  in  combination  with  Dr.  Alfred  Steinbart.  Its  opera- 
tion depends  upon  the  action  described  as  "effusion" 
by  Graham  in  1846  (Phil.  Trans.  1846,574),  namely,  the 
passing  of  a  gas  through  a  minute  aperture  in  a  thin 
plate.  Suppose  that  we  have  a  closed  space  or  vessel 
through  which  a  current  of  gas  is  forced  or  drawn  by 
a  constant  pressure,  and  that  the  entrance  and  exit 
openings  are  minute  apertures  of  the  same  size.  In  this 
the  differences  of  pressure  causing  the  flow  through 
the  two  apertures  will  be,  roughly  speaking,  equal  :  or,  in 
other  words,  the  available  force  will  divide  itself  between 
the  two.  Thus.  Buppose  a  certain  pressure  is  available  to 
force  the  gas  through  the  apparatus,  this  will  at  first  be 
all  available  to  drive  the  air  into  the  vessel,  but  the  pressure 
within  will  at  once  begin  to  rise,  because  the  air  yvill  o 


•  Anyofti        •  as  may  be  obtained  by  post  by  remitting 

Ba\— theprii  tfications, postage  included—  to 

Sir  Henry  Rentier  Lack, Comptroller  of  the  Patent  Office,  South- 
ampton Buildmss  Chancery  Lane,  London,  W.t  i. 


in  raster    thin    il  mill    the  ,|ilT.  r.  ne,     of    pi' 

between  tin  tit  in  the  interior  of  the  vessel  ami  the  space 
into  which  il  is  delivered  is  equal  to  the  different  <  between 
the  pressure  inside  tnd  outside  the  vessel.  When  this 
condil  Mi-li.  il.  the  gas  will  pass  on)  of  the  vet 

t  enters,  and  thus  the  pressure  within  the  v< 
will  be  constant.     It  arrangement  ■'   by  which  the 

ail    forced  in  is  heated  at  the  instant  ol  enti  ..■  iolcd 

within  to  its  original  temperature  at  exit,  expei 
that  the  density  of  the  heated  air  and  the  mass  introduced 
given  time  will  be  leBS,  and  (the  outflow  temperatun 
being  air  will  go  out  than  i  on 

until  the  interior  pressure  is  reduced  sufficiently  to  com 
pensate  for  the  diminished  supply.  We  thus  sec  that  a 
in  temperature  of  the  entering  air  will  causes  fall  of  pre* 
or  tension  in  the  air  within  the  vessel,  and  this  change  in  ten- 
sion can  be  directly  observed  by  ■  manometer  connected  with 
tire  vessel.  Though  calculation,  as  well  as  experiment, 
shows  that  the  variations  in  density  grow  less  m  proportion 
with  the  rise  in  temperature,  yet  even  al  1,200  P.  to  1,500 
P., with  an  available  air  pressure  equal  to  28  in  ol  water 
column,  Hi  ■!•■  will   be  a  change  of  tension  equal  to   I    in,  ol 

water  foi   i  ach    100     I 

The  first  prartlealapplieatli.il  ol  a    pyrometer    embodying 

the  above  principle  bias  been  to  the  hot  blast  of  an  iron- 
smelting  furnace. 

The  pneumatic  pyrometer,  as  illustrated,  is  shown 
as  attached  to  the  hot  blast  main  of  a  blast  furnace 
(Fig.  2),  and  is  especially  designed  for  that  purpose.  It 
consists  of  a  platinum  tube  I'.1  ^  in.  in  diameter  and  of 
sufficient  length  to  extend  very  t. early  through  the  lining 
of  the  hot  blast  main,  to  the  shell  of  which  it  is  secured 
by  the  coupling  a,  and  the  gland  /',  which  is  secured 
to  the  flaugc  c  bolted  to  the  shell.  Concentric  within  the 
tube  lV,  is  placed  a  smaller  platinum  tube  e  e'  Tr',,  in. 
in  diameter  (Fig.  3  I,  which  extends  very  close  to  the  end  of 
the  tube  B',  and  is  held  in  position  by  the  coupling  /. 
The  connection  between  a  anil  /  is  provided  with  a  branch 
h.  to  which  is  connected  a  filter  B1.  The  latter  con-i-ts 
of  a  chamber  about  2  in.  in  diameter  and  10  in.  long, 
loosely  filled  with  cotton-wool.  The  inoer  pipec  e'  continues 
by  the  pipe  i  i  to  the  vessel  C  (Fig.  O,  and  within  this  bj 
the  pipe  j  and  worm  k  k  to  the  coupling  C,  which  is 
shown  in  detail  (  Figs.  4  and  5).  The  first  small  aperture  is 
located  at  the  end  e'  of  the  inner  tube  e  e',  and  the  second 
aperture  is  located  in  the  coupling  C,  as  shown  in  Fig.  4 
at  /.  From  C  the  tube  continues  by  m  m  to  the  top  of  the 
chamber  A,  yvhich  is  connected  with  an  aspirator  (not 
shown)  by  the  pipe  n  n,  and  with  the  manometer  q  q  by 
the  bent  tube  o .-  it  is  further  provided  with  a  stopcocks 
and  with  a  tube  r  r,  which  is  open  to  the  atmosphere  at 
the  upper  end,  and  reaches  to  within  3  in.  of  the  bottom  of 
the  chamber  A.  The  upper  end  of  rr  passes  through  a 
stuffing-box-,  and  is  provided  with  a  rack  and  pinion  and 
yvheel  s,  by  which  it  may  be  raised  or  lowered.  The  pipe 
i  i  communicates  through  the  capillary  tube  t  t  t  -with  the 
manometer  u  u,  and  may  be  prolonged  by  means  of  a 
~T-pieee  v  and  tube  to  to  the  office  or  any  other  place  or 
places  where  it  may  be  necessary  or  desirable  to  indicate 
the  temperatures  to  be  measured.  The  manometer  tubes 
q  q  and  u  u  have  their  lower  ends  immersed  in  coloured 
water  contained  in  the  reservoir  R.  The  vessels  A  and  C, 
yvhich  are  made  of  brass  tubes  7  in.  in  diameter,  are 
respectively  4  ft.  8  in.  and  1  ft.  6  in.  long,  and  are  connected 
with  the  water-supply  pipe  by  the  pipe  connection  E  E  T 
and  E  S  X.  A  temperature  regulator  is  shown  at  i  '■,  and 
with  the  valve  K  closed,  and  L  and  I  open,  is  kept  filled 
with  water  to  the  level  of  the  overflow  II.  The  pipe  and 
worm  .r  ;/  :,  which  is  connected  with  the  steam  or  hot-air 
main,  continually  keeps  the  water  boiling,  and  because  C  is 
open  to  the  atmosphere  through  I),  a  constant  temperature 
of  212°  F.  is  maintained.  A  is  the  suction  regulator.  By 
opening  the  petcock  p  and  the  valve  M  it  is  filled  with 
watt  r  to  the  proper  level.  The  tube  r  r  must  be  immersed 
into  the  water  in  A  exactly  4  ft.,  which  can  be  readily  done 
by  the  wheels.  By  these  means  the  essentials  for  exact 
determination  of  temperatuies  are  supplied.  The  aspirator, 
with  a  somewhat  greater  capacity  than  is  required  by  the 
apertures,  is    turned  on,   the  excess   of    exhaustion   being 

B  2 
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corrected  through  the  tube  r  r  against  a  constant  head  of 
4  ft.  of  water,  the  suction  at  C1,  the  second  aperture, 
cannot  vary  appreciably  above  or  below  that  point.  By 
the  manometer  q  q  the  suction  may  be  at  any  moment 
■  veil,  and  will  be  found  standing  steadily  at  the  point 
I  so  long  as  the  tube  r  r  dips  into  the  water  to  the  proper 
depth. 


The  water  in  A  very  gradually  evaporates,  and  as  this 
occurs  to  an  appreciable  amount,  r  r  is  lowered;  when  it 
lias  reached  the  botton  it  is  again  raised,  and  the  waste  is 
supplied  through  the  valve  M.  This,  in  continual  use,  is 
found  necessary  about  once  a  month. 

The  suction  being  applied,  the  air  from  the  atmosphere 
enters   through  the    filter  B1,  where  it  is  freed  from  dust, 


• Arrvmslte—ing  t/en  ofjtr 

ftlouqti  fhs  P/romcfef 
*~ — Arrcw  ±ho*  ipirrg 

Hot  Btost 

• *   4rro*  ihowina  ftgw  cfJlejm  used 

to  boil  the  warer  m  C 
•- -  —  Jrrcn  shewing  flo*   cf  hpdfdnt  w*te/f 
used  to  feed  A*  C 


Derail  of  BB 


FtqS     Detail  of  CI 


flows  through  h  into  the  platinum  tube  B3,  where  it  assumes 
the  temperature  of  the  hot  blast  in  the  main  B,  at  which 
temperature  it  enters  the  first  aperture  at  the  end  of  e  e1,  by 
which  it  returns  and  passes  through  i  i  into./,  aud  the  worm 
k  It  located  in  the  boiling  water  maintained  in  ('.  'Melting 
ice  or  any  other  constant  temperature  would  answer  as 
well.)  In  its  passage  through  the  worm  it  assumes  the 
constant  normal   temperature   at  which  it  flows  through  the 


second  aperture  located  in  C,  as  shown  in  the  detailed 
section  (Fig.  4),  thence  through  »;  m  into  the  regulator  A, 
and  from  it  by  the  pipe  n  n  to  the  aspirator. 

A-  already  explained,  the  tension  in  the  chamber  or  tube 

n   the  two   apertures  is  a  correct  indication  of  the 

difference  of  temperature  at  which   the  air  flows  through 

each   of  them  respectively,  therefore  the  manometer  u  » 

supplied  with  a  proper  index  and  connected  to  the  tube  i  i 
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by  tlir  capillary  tube  t  I  t,  will  continuously  and  accurately 
indicate  the  temperature  in  is.  The  temperature  manifesting 
itself  as  ten-ion  of  a  oontinuout  earrent  of  air  through  •  i,  j, 
k  k,  tin-  length  of  the  capillary  tube  /  i  i  doe*  aot  affeol  tin- 

iraoj   of  the  indications,  neither  does  the  uumbt 
manometers    connected,   so   long  aa  the  connections 

feetl)  air-tight,  It  is,  therefore,  quite  feasible  to 
indicate  the  temperature  in  as  manj  places  as  maj  be 
desirable,  It  is  also  immaterial,  so  far  a*  the  i 
the  indications  is  ooncerned,  ;it  what  distance  the  tension 
and  temperature  regulators  \  and  C  are  located  from  the 
plaoe  at  whioh  the  temperature  exists  which  i-  to  be 
measured,  so  long  as  the  urea  of  the  tube  between  the  two 
apertures  is  sufficiently  in  excess  of  the  area  of  the 
apertures.    The  latter  hem  d.  (and  it  can  he  made 

even  less),  !!  in.  pipe  is  simple  for  distances  below  500  ft. 

The  pneumatic  pyrometer  can,  thi  reforc,  readily  be  made 
semi-portable.  By  making  the  tube  i  i  of  sufficient  length 
and  flexibility,  it  would  be  quite  feasible  to  change  it  from 
the  smoke-box  to  the  furnace,  or  into  any  portion  of  a 
Sue  of  a  boiler  which  may  be  undergoing  a  test. 

Changes  of  temperature  of  the  aii  in  the  conduit  between 
the  apertures  affect  the  accuracj  of  the  indications  only 
momentarily.  By  virtue  of  the  continuous  Bow  of  the  air 
through  the  tube  equilibrium  is  very  sum  established,  and 
then  the  difference  of  temperature  at  which  the  air  flows 
through  the  respective  apertures  determines  the  tension 
irrespective  of  its  temperature  while  flowing  from  one  aper- 
ture to  the  other.  This  property  tenders  the  pneumatic 
pyrometer  available  for  measuring  the  temperature  of  very 
small  areas  a-  well  a*  large  one*,  for  instance,  it  is  just 
as  feasible  to  measure  with  it  the  temperature  of  the  ('in- 
tents of  a  in. min.  crucible  as  of  40  i,m-  of  molten  steel 
contained  in  a  huge  ladle  ;  and  it  can  be  made  to  indicate 
.the  temperature  of  the  flame  of  a  Hansen  burner  a* 
accurately  as  heat  of  the  flame  issuing,from  a  converter. 

To  cail  the  above-described  instrument  a  pyrometer  is 
really  a  misnomer,  for  while  it  is  capable  of  measuring 
temperatures  up  to  where  platinum  ceases  to  be  a  solid,  it* 
range  for  low  temperatures  terminates  only  where  air  ceases 
to  be  a  perfect  gas.  Its  telemctric  properties  would  seem 
to  render  it  particularly  applicable  in  cold-storage  plants 
and  all  other  industries  where  it  is  important  to  know  the 
temperature  of  a  place  without  going  into  it.  The  most 
important  effect  of  the  telemetric  feature  of  this  instrument 
will  manifest  itself  in  the  moral  force  which  it  exerts  on 
those  who  have  to  be  relied  upon  to  maintain  the  necessary 
or  desirable  temperatures.  It  is  one  thine;  to  give  instruc- 
tions that  certain  temperatures  shall  be  maintained,  and 
another  to  know  that  the  orders  are  carried  out.  If  you 
have  the  means  of  knowing  whether  your  orders  have  been 
faithfully  carried  out,  they  generally  will  be  carried  out, 
and  rice  versa. 


Note*  on  the  Manufacture  of  Sulphuric  Acid  in  America. 
(Siphon.)  G.  Lunge.  Zeits.  angew.  Chem.  1894,  133 — 
137. 

See  under  VII.,  page  884. 
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Improvements    in    Centrifugal    Separators.       O.     Linden, 
Stockholm,  Sweden.     Eng.  Pat.  9533,  May  15,  1893. 

WiTntN  a  rotating  cylindrctl  drum  is  placed  an  annnlus 
containing  a  number  of  radial  channels,  connecting  the 
central  space  with  a  series  of  zig-zag  vertical  channel*, 
running  from  the  enclosed  space  at  the  bottom  of  the 
drum  to  the  discharge  outlet  at  the  top.  The  liquid  to  be 
treated  is  led  into  the  lower  part  of  the  dram  by  a  central 
pipe,  from  whence  it  flows  into  the  zig-zag  channels,  the 
heavier  portion  being  retained  there,  but  the  lighter  is 
caused  to  flow  to  the  central  annular  space  through  the 
radial  channels  by  the  centrifugal  action,  and  is  there 
discharged  at  the  top  by  suitable  orifices  into  a  collecting 
cistern.  The  heavy  liquid  also  mounts  up  until  it  reaches 
the  top  of  the  apparatus  and  is  discharged  through  a  similar 


set  ol  orifices.    To  prevent  the  ohanni  I  ig  filled 

up   ""ii  dm  it  -inn,-,  a  Dumber  of  pockets  are  arranged 

the  channel*,  oommnnicating  with  tl latter  by 

orifices  points  of   the   tig  zag  channels 

farthest  from  the  centn       I..  u.  < '. 


-I"   Improved  Purnaa       B    Dempster,  Des   Vfoines,  Iowa, 
fJ.S.  \.     Eng   r.ii.  i  i.i  13,  June  i",  i  - 

'  in.  in-   are   mean-  I,. r  supplying  heated   air  to 

•  if  combustion  in  furnaces,  men  especially  in 
boiler   furnaces,  consisting  of  hollow  fire-bridges,  i 

of  flue-  in  the  side  walls,  :,ti,l  a  heating  coil.      I;    I:    I' 


Improvement*  in  lint  Air  Evaporating  and  Drying 
at  '.in, .  ii.  T.  Newton,  Egremont,  Cheshire.  Eng. 
Pat.  14,924,  August  I, 

Tin:  machine  consists   of  a   closed  casing,    divided    into 

-    by   horizontal   division   plates,  foi   evaporating, 

cooling   respectively.       The    material   to   be 

treated  i-  fed  from  areservoir  into  a  pivoted  tray,  the  ontei 

end  "i  k  liieli  overhangs  and  teats  upon  one  of  the  hue 
an  endless  chain  stretched  over  polygonal  drums  at  each 
end.  A*  eaeli  luieket  passes  under  the  trav  it  re. 
charge  nl  liquid  material,  and  the  hot  air  forced  into  the 
chamber  through  perforated  pipes  causes  thi*  liquid  to 
rapidly  evaporate,  leaving  a  pasty  mass,  which  i-  delivered 
at  the  other  end  of  the  chamber,  aud  scraped  out  of  the 
buckets  by  fixed  knives.  The  pasty  mass  is  then  passed 
through  a  pair  of  rollers  and  delivered  on  to  an  en. lies- 
band,  where  it  is  further  dried  by  hot  air  and  delivered 
to  another  travelling  band  to  be  cooled  by  curt, 
cold  air,  until  it  finally  attains  the  temperature  of  the 
atmosphere,  when  it  is  delivered  into  receivers.  The  supply 
of  material  is  regulated  by  a  governor,  actuating  a 
weighted  quadrant,  and  arranged  to  cut  off  the  supply  when 
the  machine  is  not  in  motion. — K.  G.  C. 


Improvements  relating  to  Rotary  Drying,  Pulverising,  and 

Evaporating  Machinery.  A.  yon  Podewils,  Munich, 
Germany.  Eng.  Pat.  15,772,  August  19,  IS 
The  apparatus  is  intended  to  treat  faecal  matters,  meat, 
bone,  slaughter-house,  fish,  and  vegetable  refuse,  and  other 
matters  requiring  high  temperatures  for  being  dried  and 
pulverised.  It  consists  of  a  rotating  drum,  with  end  covers 
adapted  for  being  heated,  and  formed  of  two  conical  or 
spherical  discs  arranged  base  to  base;  the  axle  of  the  drum 
is  riveted  to  one  of  the  two  inner  discs  and  connected  by  a 
stuffing-box  with  the  other;  a  pipe  is  led  through  one  of  the 
hollow  trunnions  ^  forming  the  axle)  to  serve  as  an  outle 
for  either  vapour  or  liquid.  To  pulverise  the  material  in 
the  drum,  prism-shaped  scrubbers  are  provided,  with  edges 
so  arranged  as  to  be  kept  sharpened  by  their  rotating  motion 
withiu  the  cylinder.  The  drum  is  heated  externally  by  the 
hot  gases  from  a  furnace,  and  to  prevent  overheating  when 
the  drum  stops,  a  governor  rotated  from  the  trunnions  by  a 
train  of  wheels  controls  the  plate-valve  of  the  flue,  which 
conveys  the  hot  air  and  gases  to  the  casing  round  the 
drum.     Modified  constructions  are  described  and  illustrated. 

— E.  G.  a 


Improvements  in  Apparatus  for  Separating  Foreign  Sub- 
stances from  Waste  Rubber,  Bark,  Grain,  and  other 
Materials.     J.   Anderson,  ,junr.,  Manchester.     Eng.  Pat. 

17,477,  September  lti. 

An  oblong  sheet  of  wire  or  gauze  is  surrounded  by  a  wood 
framing  to  form  a  shallow  tray,  which  latter  is  supported  by 
rollers  upon  inclined  guides,  so  that  it  is  capable  of  rapidly- 
oscillating  to  and  fro  under  the  influence  of  a  crank  and 
:g-rod  arrangement  ;  a  number  of  transverse  under- 
cut strips  of  wood  are  also  arranged  upon  the  upper  surface 
of  the  gauze.  The  rubber  or  other  substance  to  he  treated 
is  fed  on  to  the  upper  end  of  the  tray  in  a  pulverised  con- 
dition, and  the  heavier  particles,  such  as  nails,  eyelets,  and 
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the  lii-e,  by  the  jigging  action  set  up,  are  arrested  by  the 
under  cut  wood  stops,  and  pass  out  by  means  of  inclined 
channels,  to  bags  placed  at  the  si  le,  while  the  lighter  and 

purer  material  passes  over  the  strips,  and  is  finally  discharged 
at  the  lower  end  of  the  tray  into  a  suitable  box  or  recep- 
tacle.— E.  G.  C. 


Improvements  relating    to   th    Manufacture    of   Fillers. 

11.  H.  Lake.  London.  From  Bittel  and  Co.,  Wbrms-on- 
the-Khine.  h'ng.  Pat.  19,873,  I  tetODer  21,  1S93. 
Tiik  filters  hitherto  made  by  cementing  together  pulverised 
materials  have  been  unsuitable  for  use  with  active  solvents, 
such  as  acids  or  alkalis.  The  material  prepared  according 
to  this  process  resists  all  the  ordinary  chemical  solvents, 
except  hydrofluoric  acid. 

Quartz,  preferably  as  quartzose  sand,  and  powdered  glass 
are  mixed  together,  and  the  mixture  having  been  placed  in 
boxes  or  moulds,  is  heated  above  the  melting  point  of  the 
glass,  and  is  maintained  at  this  high  temperature  for  a 
considerable  time.  A  chemical  action  takes  place  under 
these  conditions,  an  acid  silicate,  or  hard  glass,  beiug 
formed  by  the  combination  of  the  glass  and  quartz.  The 
burning  and  annealing  is  carried  out  in  horizontal  moulds 
for  the  purpose  of  obtaining  plates  of  uniform  density. 
The  structure  into  which  the  plates  of  the  filtering  material 
are  formed  consists  of  two  plates  connected  by  bolts  with- 
out the  employment  of  external  frames,  such  plates  being 
kept  at  the  required  distance  apart  by  strips  of  packing 
material  inserted  between  them  at  their  peripheries. — V.  C. 


II -FUEL,  GAS.  AND  LIGHT. 

American  and  Russian  Petroleums.    Becker.   Zeits.  angew. 
Chem.  1S94,  21G— 221. 

After  dealing  at  some  length  with  the  characteristics  of 
American  and  Russian  mineral  oils,  and  the  influence  of 
competition,  &c.  on  the  quality  of  the  commercial  article,  the 
author  gives  in  detail  the  results  of  a  series  of  comparative 
tests  applied  to  two  petroleums,  the  one  being  American  the 
other  Russian  (Xobel).  The  points  to  be  elucidated  were  : — 
1,  Physical  properties.  2.  Illuminating  power  (during  a 
niue  hours'  continuous  trial).  3.  Consumption  of  oil. 
4.  Odour  of  the  products  of  combustion.  5.  Consumption 
of  wick.  The  results  are  given  in  considerable  detail.  The 
palm  was  awarded  to  the  Russian  oil  on  account  of: — (I.) 
Its  distinctly  higher  flashing  point,  greater  purity,  and 
comparative  freedom  from  products  of  low  boiling  point. 
(2.)  Its  constant  illuminating  power  as  compared  with  the 
American  oil,  which  fluctuated  between  wide  limits.  (3.) 
Its  distinctly  higher  efficiency  as  expressed  in  grins,  of  oil 
consumed  per  normal  candle-hour. — H.  T.  P. 


Improvements  in  Evaporating  Apparatus.     Y.  Craney,  Bay 
City,  Michigan,  U.S.A.     Eng.  Pat.  9958,  May  22,  1894. 

lit i    invention  described  is  the  combination  of  one  or  more 
furnace  evaporating  pan-  with  two  or  more  steam  evapora- 
ting pans,  whereby  the  steam  generated  in  the  furnace  pans   | 
may   be  used  for  double  or  triple  expansion  in  the  steam   I 
pans.     The  furnace  pan  is  a  cylindrical   casing,  having  an 
internal  furnace  provided  with  feed  doors,  and  the  combus- 
tion   products   therefrom   circulate    through   a   number   of 
horizontal  tubes  and  an  external  casing,  thereby  heating  and 
evaporating  the  liquid,  the  vapour  of  which  is   led  out  by  a 
goose  neck  to  a  condenser,  or,  if  it   is  to  be  used  for  double 
or  triple  expansion,  into  the  steam  pans.    The  steam  evapo- 
rating   pans   are  formed   of   a   sheet-metal   casing  having 
within  a  steam  chamber  connected  with  an  outer  steam  ring 
and  evaporating  chamber.     From  the  top  of  the  evaporating 
chamber  extends  a  goose  neck  having  a  condenser  in  the 
discharge  ieg.     The  steam  evaporating  pans  are  placed  in  a 
line,  with  a  furnace  pan   at  each  end,  and  are  connected  by   I 
piping  provided  with  valves,  so  that  any  combination  of  pans   J 
•can  be  at   work  at   one  time.     The  settling  chambers  are 
below  the  pans,  to  which  they  are  connected  by  a  discharge 
leg  connected  to  a  trunk  provided  with  a  suitable   elevator 
for  carrying  off  the  salt  crystals  as  they  form.     With  this   ' 
arrangement  anv  pan  may  be  repaired  while  the   others  are 
in  full  work.— K.  G.  C. 


Improvements  in  Evaporating  Apparatus.     T.  Craney,  Bav 
City,  Michigan,  D.S.A.     Eng.  Pat.  9959,  May  22,  1894. 

The  invention  described  is  the  combination  of  a  series  of 
steam  evaporating  chambers,  of  the  type  described  in  the 
Eng.  Pat.  9958,  May  22,  1894  (see"  preceding  abtraet), 
each  provided  with  a  discharge  pipe  for  vapour  and  a 
settling  leg  or  chamber,  whereby  each  evaporator  may  be 
operated  independently  or  in  a  series.  To  effect  this  the 
discharge  pipes  are  connected  to  a  common  trunk  having 
feed  pipes  to  the  various  pans  controlled  by  valves,  whereby 
conuection  can  be  made  with  any  of  the  pans. — E.  G.  C. 


The  Manufacture  of  Water-gas  in  New  York.     G.  Lunge. 
Zeits.  angew.  Chem.  1894.  137—142. 

Illumination  by  means  of  water-gas  is  rapidly  gaining 
favour  in  America.  In  the  first  instance  this  is  due 
to  the  fact  that  anthracite  is  plentiful  in  the  States  and 
gas-coals  scarce.  The  illuminating  power  of  carburetted 
water-gas  is  greatly  in  excess  of  that  of  the  best  coal-gas ; 
and  whilst  it  is  true  that  carburetted  water-gas  contains 
three  times  the  quantity  of  carbon  monoxide  present  in  coal- 
gas,  yet  the  danger  arising  from  the  prevalence  of  this 
poisonous  gas  is  greatly  minimised  by  the  penetrating  odour 
which  it  acquires  in  the  process  of  earburettin^.  As  regards 
costs  of  labour  and  superintendence,  the  comparison  is  said 
to  be  likewise  in  favour  of  water-gas. 

At  the  Municipal  Gas  Works  Tessie  du  Motay's  process 
is  in  operation.  The  plant  consists  of  five  sets  of  twin 
generators,  2*5  x  2-5  metres  in  section,  3'5  metres  high, 
and  charged  with  anthracite  and  coke.  Air  is  introduced 
below  the  bars  for  10  minutes,  and  the  gases  so  produced 
are  allowed  to  escape.  Steam  of  200  lb.  pressure  is  then 
passed  in,  and  the  resulting  water-gas  is  led  into  a  chamber, 
where  it  impinges  against  heated  plates  down  which  a 
a  current  of  naphtha  is  flowing.  In  the  gases  thus  saturated 
with  naphtha  vapours,  the  latter  are  fixed  by  passing  through 
a  retort  raised  to  white  heat  by  means  oi  liquid  fuel.  The 
product  is  then  cooled,  scrubbed,  and  finally  purified  with 
lime. 

Ten  generators  and  18  sets  of  carburetting  retorts  pro- 
duce in  the  winter  season  seven  million  cb.  ft.  of  gas, 
containing  70  per  cent,  of  water-gas  proper  and  30  per  cent, 
of  illuminating  gases  derived  from  naphtha.  440  lb.  of 
anthracite  and  coke,  and  260  lb.  naphtha  of  0-70G  sp.  gr., 
yield  10,000  cb.  ft.  of  gas  of  28  candle-power.  Deposition 
of  naphthalene  in  the  pipes  may  be  prevented  by  passing 
kerosene  of  O'.SIO  sp.  gr.  into  the  white-hot  retorts. 

Lowe's  process  is  much  superior,  in  which  air  and  steam 
are  passed  alternately  for  a  period  of  10  minutes  through 
the  generator  charge.  When  blowing  with  air  the  resulting 
gasQS  are  used  for  heating  the  carburettors,  of  which  there 
are  two  in  series;  these  are  fed  with  a  cheap  crude  mineral 
oil  from  Ohio.  One  of  Lowe's  cylinders  measures  4  metres 
in  diameter  and  6  m.  high,  and  supplies  lj  million  cb.  ft.  of 
gas  in  24  hours.  The  gas  leaves  the  generator  at  15  candle- 
power  and  the  superheater  at  28 — 30  candle-power. 

Humphreys'  apparatus  is  equally  praised.  If  consists  of 
two  generators,  two  carburettors,  and  two  superheaters. 
The  generators  are  connected  by  means  of  a  flue,  and  each 
of  them  is  also  in  connection  with  a  carburettor  and  a 
generator.  When  starting,  air  is  blown  into  both  gene- 
rators  ;  steam  is  introduced  into  the  superheater  to  the  right, 
and  after  passing  downward  in  this  and  upward  in  the 
carburettor,  it  enters  the  generator  to  the  right  in  a  super- 
heated condition  ;  it  then  passes  down  this  and  upward  in 
the  left  generator,  and  the  gas  so  produced  entering  the  left 
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carburettor,   meets   note    four   streams   of   oil.    Thi 
mixture  i«  "  fixed  "  in  the  left  Biipcrheater,  and  the  operation 
i»  tubsequentrj  re> .  >-.•!. 

of  iriin  does  not  seem  to  find  favour  for  purifying 
gas,  and  i-  almost  entire];  replaced  with  lit"''  prepared  from 
oyster  shells,  attempts  are  now  bi  iog  made  to  rei  ivify  the 
spent  lime      11.  A. 

77.  Heat  upon  Ethylene.     V.  B,  Lewes. 

Proc,  Royal  Soc.  55,  90     107 

.  i:  reviewing  the  work  which  has  heen  carried  out  on 
the  effect  of  heat  on  ethylene,  and  has  led  to  the  text-hook 
equations,!  C.H        I  -  >  presenting  the  n  action 

hi  \.r\   high  temperatures),  and    ii    i  .11,       i         'II.  al 
lower  temperatures,  the  author  describes  :i  long  series  ol 

riments  of  his  own  on  this  subject.  In  these  he  has 
passed  ethylene,  both  alone  and  with  hydrogen,  and  at 
various  rates  through  14o  mm.  of  platinum  tube  2  nun.  in 
diameter,  heated  to  various  temperatures,  the  temperatures 
being  determined  by  a  Le  Chitelier  platinum-rhodium 
pyrometer  inserted  in  the  tube.  Experiments  made  to  test 
the  point  showed  that  platinum  had  no  especial  action  on 
the  hot  gases,  and  could  therefore  be  safely  used.  Experi- 
ments were  also  made  on  tin-  effect  of  similar  heating,  on 
methane,  ethane,  and  benzene,  probable  products  of  the 
resotions. 

Beloa  sou  C.  practically  no  action  takes  place;  at  that 
temperature,  traces  of  acetylene  are  formed.  Between 
soo  900  C.  the  acetylene  increases  in  quantity,  and  large 
quantities  of  methane  are  generated,  accompanied  by  liquid 
products.  This  action  increases  until  just  below  1,200  ('..when 
hydrogen  begins  to  appear  amongst  the  products  of  decom- 
position, w  hilst  at  the  same  moment  deposition  of  carbou 
commences,  and  the  formation  of  oil  begins  to  decrease, 
until  at  1,500  the  decomposition  of  the  ethylene  is  practi- 
cally complete  and  the  products  are  mainly  hydrogen  and 
carbon,  with  a  little  undecomposed  methane.  The  quantity 
of  acetylene  found  is  never  large,  but  this  is  probably  due 
to  the  nascent  acetylene  polymerising  so  readily  between 
900  and  1,300  ('..  and  thus  producing  the  oils  found,  and  to 
the  decomposition  of  the  acetylene  at  high  temperatures. 
Methane  was  found  to  be  very  atable  at  1,001)  (.'.,  slowly 
decomposed  between  that  and  1,300°  ('.,  and  rapidly  at 
Benzene  began  to  decompose  rapidly  above  1,000°. 
Ethane  decomposes  even  below  900  C.  with  liberation  of 
hydrogen  and  formation  of  ethylene  and  acetylene.  This 
latter  fact  shows  that  ethane  cannot  be  a  primary  decom- 
position product  of  ethylene,  or  hydrogen  would  have  been 
formed  below  1,200   C  when  that  gas  was  heated. 

As  the  result  of  his  experiments  the  author  concludes 
that  the  primary  action  of  heat  on  ethylene  is  expressed  by 
the  equation  3CJL,  =  2C.H.  +  2CH*  whilst  the  final 
decomposition  is  C_,H4  =  C.  +  _1I_,  and  that  between 
these  two  extremes  there  occur  a  large  number  of  reactions 
due  to  the  polymerisation  of  the  acetylene  formed  from 
the  ethylene,  and  also,  at  higher  temperatures,  from  the 
methane,  according  to  the  equation  2CH4  =   C..H-  +  oil ... 

— L.  T.  T. 


The    Carburetting  of  Coal-Gas  with    Benzene.     11.   Ries. 
J.  Gasbeleucht.  37,  1894,  1. 

About  one-third  of  gas  from  Bohemian  coal  was  car- 
buretted  with  benzene  and  mixed  in  a  gasometer  of  1,800 
cub.  m.  capacity,  with  uncarburetted  gas.  In  order  to  fully 
increase  tie  lighting  power  of  1  cb.  m.  of  gas  4  grms.  of 
benzeni  ssary,  which  result  agrees  with  the  former 
researches  of  Bunte  on  the  small  scale.  Benzene  is  so 
readily  taken  up  by  coal-gas  that  the  most  primitive 
apparatus  suffices  for  the  treatment,  which  is  not  difficult. 
— T.  A.  G. 

Improvements  in  the  Pit  raffia  and   Mineral  Oil  Industries. 
F.  W.  Mann.     Chem.  Zeit.  18,  1894,  S63. 

Sec  under  III.,  page  *75. 


i-.vi  i  \  re, 

/  in  and  relating  to  the  Manufacturt  of  Fuel, 

\\     B.  Hartridgu,  London.     Ei       Pal     12,389,  Ji 
1693. 

Cabdonaceocb  material,  aach  as  erai  il  or  coke, 

or  vegetable   waste,  is   incorporated   with  an  agglutinating 
material,  -neb  as   crude   dextrin.     The   past]    mixturi 

led   into  the   form  of  a  casing  or  -bell,  with  a  loose 
The  -hell  is  then   tilled   with  granulated  coal, 
the  cover  fixed  on,  and  the  whole  dried.     The  shell,    • 

tfl    a-    a     retort  ;     the    gas     generated    within    it 
Dg    through    the   pores   and    burning    freely    over    its 
surface.  -  K.  B.  1'. 


Improvements  in   Coking   /'                and  Apparatus,  and 

in     tht      Recovery    of    the  Products  <.f    Distillation. 

.1.   Bowing,  Tilbury,  Essex  I          I  July   1, 
1893 

This  invention  relates  to  improvement- in   •  >i'pa- 

ratus  described  in  n  former  specification  (Kng.  Pat.  1G.622, 

1  :~'.'2  ;  this  Journal,  1893,955).  The  improved  retort  con- 
-ists  ol  a  vertical  cylinder  with  an  upper  and  a  lower  cover 
plate,  through  each  of  which  there  is  a  central  hole.  The  top 
plate  has,  in  addition,  an  outlet  for  the  prod  [illa- 

tion, and  a  charging  hole.  When  charging  the  retort  a 
mandril  is  passed  through  the  central  holes  in  the  cover 
plates  to  form  a  core.  The  material  to  be  coked  is  then 
charged  in,  being  packed  closely  round  the  mandril,  and  if 
necessary  moistened  with  water,  or  tar,  to  make  it  cohere. 
The  mandril  is  then  carefully  withdrawn,  leaving  a  central 
due  cored  out  through  the  mass  to  be  coked.  Heat  is  then 
applied  by  burning  a  suitable  fuel,  such  as  gas,  in  this  central 
flue,  only  just  sufficient  air  being  admitted  lor  the  combustion 
of  the  fuel.— R.  R  1". 


Improvements    in    the   Production    of   Illuminating    Gas. 

.).  Smith,  Suubury-on-Thames.    Kng.  Pat.  1 1,545,  July  28, 

The  object  of  this  invention  is  the  production  of  oil-gas 
for  enriching  coal  gas,  especially  that  obtained  from 
inferior  coal.  The  inventor  claims  a  cast-iron  retort 
somewhat  similar  to  the  usual  coal-gas  type,  but  provided 
with  one  or  more  longitudinal  partitions  extending  from  the 
front  end  to  within  a  short  distance  of  the  back  end,  where 
the  chambers  thus  formed  communicate  with  each  other. 
The  retort  is  set  either  alone  or  in  the  stack  over  the  coal 
retorts,  and  so  heated  by  the  same  furnace.  The  oil  is 
injected  as  a  spray  by  superheated  steam  at  the  front  end 
of  the  retort,  and  the  vapour  formed  passes  backwards  and 
forwards  through  the  several  chambers,  and  finally  leaves 
through  the  front  end  of  the  retort  by  the  ascension  pipe, 
and  enters  the  hydraulic  main,  which  is  constructed  some- 
what larger  than  usual.  The  gas  carries  with  it  a  quantity 
of  tarrv  matter,  the  condensation  of  which  is  facilitated  by 
a  stream  of  cold  water  entering  the  dip-pipe,  and  passing 
with  the  gas  into  the  hydraulic  main.  The  gas,  water,  and 
tar  leave  the  hydraulic  main  in  the  usual  way.  The  oil  is 
supplied  from  a  suitable  reservoir  through  a  graduated  cock 
to  a  funnel,  where  air  may  also  be  admitted,  the  quantity 
being  regulated  by  the  second  cock  on  the  pipe  leading 
from  the  funnel  to  the  injector.  Cocks  are  fitted  to  the 
front  end  of  the  retort  and  upon  the  outlet  from  the 
hydraulic  main,  to  ascertain  the  condition  of  the  gas, 
according  to  which  the  supply  of  oil  is  regulated. 

Detailed  drawings  of  this  retort  and  a  modification  of  the 
same  accompany  the  specification. — S.  P.  H. 


Improved  Apparatus  for  Vaporising  Oil.  Xi.  H.  Laird 
and  W.  H.  Laird.  Xe'w  Jersey,  U.S.A  Eng.  Pat  15,432, 
August  14,  1893. 

Ix  vaporising  "crude  oils,"  the  best  results  are  said  to  be 
obtained  when  the  oil  is  distributed  in  thin  sheets  over  large 
generating  surfaces  or  trays,  anil  the  heat  applied  by  a  coil 
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m-pipes  placed  between  the  trays.  At  212°  F.  the 
so-called  "  alcoholic  series  of  vapours  "  is  driven  oft.  The 
heat  is  gradually  increased  to  300   F..  when  the  lightest  of 

leic  vapours  "  are  given  off ;  and  so  on  at  -150°  aud 
lively,  n  hen  still  heavier  oils  are  expelled.  The 
1' arranged  iu  a  closed  receptacle,  made  of  boiler- 
plates. Cue  or  more  standards  or  pillars  are  erected  inside. 
Suitable  perforated  metal  trays,  >li>j>iiiLT  from  the  centre  to 
a  point  near  their  peripheries,  are  passed  over  each  standard, 
and  rest  upon  radial  arms  affixed  to  the  standard.  The 
trays  have  a  depending  flange  upon  their  edges,  which  rest 
upon  the  radial  arms  anil  enclose  a  space  between  the  arms 
and  trays,  which  are  arranged  in  tiers  to  the  top  of  each 
standard.  A  perforated  coil  of  pipe  is  placed  between  the 
trays,  and  emits  steam  or  hot  water  into  the  space  between 
the  trays.  The  oil  runs  from  a  feed-pipe  on  to  the  highest 
tray,  falling  over  its  edge  on  the  next  one,  aud  so  on  till  it 
reaches  the  bottom. — J.  J.  K. 


Improvements  in  Furnaces  for  Burning  Refuse  Material, 
such  us  Town's  Refuse.  J.  B.  Alliott  and  J.  McC.  C. 
Patou,  Nottingham.     Eng.  Pat.  15.717,  August  IS,  1893. 

Set  under  XVIII.  B., page  898. 


Improvements  in  the  Method  of  Burning  and  Controlling 
the  Combustion  of  Solid  Fuel,  and  in  Hearths  or  Fur- 
naces therefor.  15.  Nobel,  Gcta  Abv,  Sweden.  Eng. 
Pat.  16,220,  August  28,  1893. 

Tins  invention  relates  to  specially  constructed  furnaces  by 
means  of  which  the  author  claims  to  be  able  to  regulate  the 
consumption  of  solid  fuel  without  preventing  the  complete 
combustion  of  the  same.  Each  of  the  several  types  of 
furnaces  illustrated  and  referred  to  in  the  specification  con- 
sists essentially  of  »  closed  fuel-chamber  provided  with  one 
or  more  openings,  through  which  a  regulated  supply  of  air 
enters.  The  bottom  of  this  chamber  is  constructed  of 
brickwork,  through  which  one  or  more  openings  are  left 
for  the  escape  of  the  gases  generated,  or  fire-bars  may  be 
employed.  As  the  gases  leave  the  fuel-chamber,  where 
incomplete  combustion  only  takes  place,  they  meet  with  a 
further  supply  of  air  to  complete  the  combustion,  and  then 
pass  on  to  the  flue  surrounding  the  boiler  or  apparatus  to 
be  heated.  The  air  supply  to  the  gases  is  preferably  heated 
by  passing  through  tunnels  in  the  brickwork  or  through 
hollow  fire-bars.  The  ash-pit,  like  the  fuel-chamber,  is 
closed,  and  provided  with  a  suitable  door  for  removing  the 
ashes.  Accompanying  the  specification  are  a  number  of 
sectional  drawings,  illustrating  several  modifications  of  this 
type  of  furnace  for  special  purposes.— S.  P,  E. 


Improvements   relating   to   the   Manufacture   of  Gas.      E. 

Mansfield,  Manchester.     Eng.  Pat,  17,811,  September  22, 

1893. 
This  invention  relates  to  plant  for  the  manufacture  of  gas 
for  heating  and  lighting  purposes  from  sawdust,  shavings, 
straw,  leaves,  cones,  and  similar  vegetable  products.  The 
retorts  are  set  in  suitable  brickwork,  either  vertically,  hori- 
zontally, or  the  upper  portion  vertically  and  the  lower 
portion  inclined.  Upon  the  upper  or  mouth  end  of  the 
retort,  outside  the  brickwork,  and  occupying  the  usual 
position  of  the  hydraulic  main  in  coal-gas  works,  is  fixed  a 
hopper,  at  the  bottom  of  which  a  slide  door  allows  the 
woody  material  to  drop  into  the  retort.  The  gas  produced 
by  the  dry  distillation  of  the  vegetable  matter  is  conveyed 
away  in  the  ordinary  manner  to  the  hydraulic  main,  and 
purified  as  desired  on  its  way  to  the  gas-holder.  The 
retorts  are  also  provided  with  doors  at  the  lower  end, 
through  which  the  ashes  and  carbon  may  be  removed. 
Under  the  retorts  '.here  is  a  suitable  furnace  for  burning 
coal  or  coke,  the  gases  from  which  meet  a  second  supply 
of  air  in  the  combustion-chamber,  aud  thence  pass  to 
flues  surrounding  the  retorts.  Accompanying  the  specifi- 
cation are  a  series  of  drawings  showing  the  setting  of  the 
retorts  and  furnaces,  and  giving  other  details. — S.  P.  E. 


Improvements  in  Saturators  and  Jets  for  producing  O.ri/- 
kydrogen    or   Lime   Light.     A.    Suiter,    London,     Eng.  . 
Pat.  18.224,  September  28,  1893. 

According  to  the  inventor,  when  saturators  are  employed 
for  producing  hydrogen  for  oxy-hydrogen  or  lime  light,  the 
flame  is  apt  to  pass  back  and  fire  in  the  mixing  chamber 
of  the  jet — an  objection  which  this  invention  claims  to 
remedy.  The  apparatus  is  said  to  be  less  in  weight  and 
bulk  than  the  ordinary  form,  and  requires  less  time  to  get 
into  working  order.  The  mixing  chamber  or  burner  of  the 
jet  is  used  as  a  saturator  or  vaporiser  by  stuffing  it  with  a 
porous  material  that  dips  into  a  cistern  also  stuffed  with  a/ 
porous  material  containing  benzoline  or  a  similar  volatile 
compound.  By  this  means  the  saturator  is  rapidly  heated, 
being  in  actual  contact  with  the  flame.  The  saturator 
is  fitted  with  an  adjustable  sheath  with  projeeting  arms 
to  conduct  more  or  less  heat,  as  the  volatile  nature  of  the 
benzoline  or  similar  compound  may  require,  aud  thus 
enable  an  excess  of  vapour  to  be  produced  and  prevent  the 
flame  from  passing  back. — S.  P.  E. 


A  New  or  Improved  Combustible  Material  and  process  of 
manufacturing  the  same.  E.  Scott,  Chattanooga,  U.S.A. 
Eng.  Pat.  12,761,  July  2,  1894. 

This  is  a  cheap  fuel  which  is  said  to  readily  ignite,  burn 
vigorously  with  perfect  combustion,  and  to  be  adapted  for 
kindling  less  combustible  materials,  also  serving  to  diffuse 
around  aromatic  and  other  compounds.  Logs  of  wood  are 
generally  employed,  preferably  of  a  resinous  character; 
they  are  cut  into  lengths  of  about  one  foot,  which  are  split 
down  into  slabs  of  one  inch  thick.  These  slabs  are  carried 
by  an  endless  conveyor  through  a  closed  vessel,  in  which 
they  are  subjected  to  steam  or  hot  water  until  they  are 
sufficiently  soft  to  yield  to  the  pressure  of  the  rolliog- 
inachine.  This  latter  apparatus,  consisting  of  two  ridged 
or  corrugated  rollers,  mounted  in  a  strong  frame  and  gear- 
driven,  somewhat  opens  or  separates  the  fibres  without 
actually  disintegrating  the  slabs,  and  produces  a  flexil  le 
fibrous  woody  material,  which,  being  very  porous,  allows 
the  air  to  penetrate.  This  mat-like  material  may  be 
saturated  with  any  aromatic  compounds,  and  is  easily 
rolled  into  compact  bundles  for  transport. — S.  P.  E. 


III.-DESTRUCTIVE  DISTILLATION,  TAH 
PRODUCTS.  Etc. 

Spontaneous     Ignition      of     Dried      Petroleum      Sludge. 

K.  Kissling.  Zeits.  angew.  Chem.  1894,  197—199. 
The  occurrence  in  question  was  observed  in  a  mineral-oil 
refinery.  On  opening  the  man-hole  of  a  retort  at  the  finish 
of  a  distillation,  showers  of  sparks  were  seen  to  fall  from- 
the  upper  narrowed  portion  of  the  dome  ;  and  on  removal 
of  the  latter,  the  phenomenon  was  found  to  be  due  to  the 
spontaneous  ignition  of  the  sludge  which  had  collected  in  a 
thick  layer  on  a  projecting  portion  of  the  dome.  When 
freed  from  petroleum-oil,  the  sludge,  formed  a  fine,  black, 
floceulent  powder  having  the  following  percentage  compo- 
sition : — Carbon,  67;  iron,  24;  sulphur,  9;  obviously  a 
mixture   very   liable   to   spontaneous   ignition.     A    rough 

[    experiment  showed  that  the  dry  powder  when  healed  in  the 

[  open  air  ignited  at  about  250c  C.  When  saturated  with 
paraffin  oil,  however,  it  did  not  fire  even  at  400c  C. 

It  is  probable,  therefore,  that   towards  the   end  of  the 

I  distillation,  the  temperature  in  the  retort  must  have  been 
sufficiently  high  to  expel  the  bulk  of  the  oil  from  the  sludge, 
the  latter  being  subsequently   ignited  by   the  inrush  of  air 

,  when  the  retort  was  drawn. — H.  T.  P. 
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The  Petroleum  Industry  in  Baku  in   189.1,     Chem.  X.  it 
18,  1894,  ii  :" 

I'm    prodnotion  of   petroleum  is    becoming    i centrated 

in  the  three  districts  of  Balaobani  Sabuntscbi,  Bibi-Eibat, 
and  the  Roman}  Plain.  The  output  of  oil  in  1898  was 
387,051,834  poods,  of  which  334,768,19?  poods  (ahool 
Ions),  oi  an  increase  of  ISa€  per  cent,  over  the 
previous    year,   was   further  worked  in  thi  the 

n  mniodt  i  being  i  mpl  ■  '■■  ni  wasti  d.     Th 

is  mainl)  due  t<>  the  greater  yield  from  fountain?,  where  no 
pumping  is  needed,  about  one- third  of  the  total  production 
being  from  tli^  source.  These  fountains  have  lowered 
the  price  ol  crude  fetroleum,  which  varied  between  '27"i 
kopeks  (about  ,,/.)  per  pood  (86  lb.)  in  winter  and  0'75 
kopek    (\d.)    in    summer.       In   1893    (hi  aliout 

fountains,  and  458  wells  where  pumping  »^  nei 
sary,  the  average  yield  per  pumping  well  being  about 
170,000  poods  i  iboul  7,.">77  tons)  per  annum.  In  1893 
there  were  349*5  versts  (about  165  miles)  <>f  pipe-lines, 
varying  from  3  to  6  ins.  in  diameter,  connecting  the  wells 
and  factories,  ,V'„  and  estimated  to  1"'  capable  of  manu- 
facturing about  1 ,440,000  poods  (about  28,000  tons  I  of  oil 
per  day.  In  1893  there  were  only  85  refineries,  of  which 
many  were  not  working  to  their  full  capacity.  This  change 
is  due  to  the  growth  <>f  the  large  establishments  at  the 
cost  of  the  small  one-.  The  products  of  these  refineries 
are  about  as  follows: —  Refined  petroleum,  85,633,971 
poods  (about  1,380,000  tons);  oils,  6,232,740  poods 
(100,000  tons);  benzine,  252,493  poods  (4,000  tons); 
goudron,  asphalt,  gasolin,  &c,  437,620  pood  7,000  tons)  ; 
and  petroleum  residuals,  148,538,899  poods  (ahout 
2,310,000  tons').  These  numbers  are  the  exported  amounts, 
and  therefore  exclusive  of  those  used  on  the  spot.  The 
best  works  distil  exclusively,  or  at  least  mainly,  by  driving 
'  superheated  steam  into  the  oil,  and  employ  dephlegmators, 
though  some  works  employ  only  fire  heatiog.  The  vessels 
for  acid  and  alkali  treatment  are  usually  fitted  with  air- 
agitators,  but  settling  tanks  are  very  commonly  wanting, 
and  in  consequence  the  agitators  or  collecting  tanks  are 
used  for  this  purpose  with  unsatisfactory  results.  From 
scarcity  of  fresh  water,  washing  is  often  neglected  or 
inefficiently  carried  out.  similarly,  on  economical  grounds, 
insufficient  quantities  of  acid  and  alkali  are  often  used  in 
purification,  and  iu  some  eases  a  part  of  the  soda  has  been 
replaeed  by  the  cheaper  quicklime  with  doubtful  results. 
Formerly  the  distillation  was  carried  as  far  as  possible,  an 
average  of  365  per  cent,  of  the  crude  petroleum  having 
been  obtained  as  distillate.  Now  that  the  value  of  the 
residuals  has  risen  and  is  generally  higher  than  that  of  the 
oil,  the  distillation  is  usually  not  carried  so  far.  only  about 
29*5  per  cent,  of  the  crude  oil  being  distilled  over.  Iu 
addition  to  this  crude  oil,  even  asphalt,  gasolin,  &C,  are 
sometimes  added  to  the  residuals. 

The  sulphuric  acid  and  caustic  soda  used  in  the 
purification  are  now  all  made  in  the  district,  the  first 
sulphuric  acid  chamber  having  been  erected  in  1880.  In 
1893  there  were  four  factories  making  together  about 
9,000  ton-  of  aeid  of  65° — 6G:  Baume,  whilst  in  three 
regenerative  factories  about  2,700  tons  of  black  acid  were 
recovered,  in  1893  there  was  one  factory  in  work  making 
soda  from  Glauber  salt,  and  one  Leblanc  works  in  course  of 
construction. — 1..  T.  T. 


Improvements  in  the  Paraffin  and  Mineral-Oil  Industries. 
V.  \\  .  Maun.     Cheni.  Zeit.  18,  1S04,  863— ?s64. 

A  rvrn;  by  Kern  on  this  subject  sets  forth  an  account  of 
seme  of  the  author's  experiences  duriug  12  years  in 
America. 

( til-gas. — The  economy  of  the  so-called  water-gas  manu- 
facture has  caused  water-gas  almost  completely  to  supplant 
retort  coal-gas,  since  the  manufacturer  can  produce  a  gas 
of  20 — i'2  c  p.  at  a  cost  of  15  instead  of  60  cents  per  1,000 
cub.  ft.,  whilst  the  consumer  obtains  a  gas  of  twice  the 
luminosity  at  half  the  cost.  The  materials  used  embrace 
crude  oils   and  by-products  and   residues    from  them,  in 


addition  to  coke  or  anthracite,  the  greater  j  ield  of  gas  from 
■mi  itj   b<  lug  bal  incod  by  the  h 

luminosity  of  thai  ft" heavy  oils,  winch   permits  the  use 

■  I  '  trger  proportion  of  water-gas.  Any  sulphur  is 
removed  t>\  passing  the  gas  through  moistened  sawdust, 
and  then  through  slaked  lime,  sometimes  mixed  with  fervoni 
sulphate.     The   author    has   retorted    heavy    minora]    oils 

without  Bteam, rdi  r  to  obtain  aromatic  hydrocarbons,  hut 

thi  at  lity  ol  the  lattei  fot  the  manufacture  of  dyestuffi  was 
diminished  through  contamination  by  n  -in. ill  proportion  of 
paraffins;  a   gas   of   great    luminosity    was  obtained   a 
by  pri  .'in- ot  the  heavy  mineral  oils   mayhem 

to  yield  an  ex©  llenl  mnt<  rial  for  printers'  ink. 

The  remainder  of  the  pupi  r  contains  brief  repi 
the  subjects  of  the  "Influence  «J  Temperature  on  the 
Gasification  of  Oils,"  "  Tht  Estimation  of  Paraffin,"  ■•On 
refining  "  and  "  On  the  use  of  petroleum  as  a  boiler  anti- 
incrustation  medium."  t  >n  this  latter  subject  it  is  stated 
that  the  action  in  the  boilers  is  purely  mechanical, 
saturating  the  deposit  an  1  preventing  adhesion,  bnt  i» 
perfect  and  characteristic  of  mineral  oil.  Light  oils  would 
be  useless  by  reason  if  their  volatility.  (This  Journal, 
1893,  739  ;  and  1894,  135.)— YV.  <i.  M." 


American    and    Russian    Petroleums.     Becker.     Z 
aogew.  (hem.  [894,  216. 

See  under  II.,  page  B72. 


PATENT. 


Improvements  in  the  Process  of  Obtaining  Aqueous  Sola- 
tions  oj  Phenols  and  other  Substances.  I..  O.  Helmersr 
Hamburg,  Germany.  Eng.  Pat.  20,245,  October  26, 
L893. 

See  under  X  nil.  C,  page  900. 


n.-COLOURING  MATTERS  AND  DYES. 

Some  Sulphonations  of  Naphthalene  Derivatives. 
( I.  Dressel  and  It.  Kothe.  I5er.  27,  1193—1210. 
The  uaphthol  and  naphthylamine  sulphonic  acids,  the  im- 
portauee  of  which  in  the  manufacture  of  dyes  has  long  been 
recognised,  have  only  in  recent  years  been  submitted  to- 
ne investigation.  The  establishment  of  the  laws- 
governing  the  substitutions  in  the  naphthalene  nucleus  is 
due  chiefly  to  the  researches  of  Cleve,  and  of  Armstrong 
and  Wynne. 

The  authors  have  studied  the  sulphonic  acids  derived 
from  /3-uaphthylamine-7-suIphonic  acid,  j8-naphthvlamine- 
3,  7-disulphonic  acid,  and  /3-naphthol-7-sulphonic  aeid,  and 
have  come  to  the  conclusion  that  Armstrong  and  Wynne's 
theory  does  not  entirely  hold  good.  They  find  that  at  high 
temperatures  migrations  of  the  sulphonic  groups  are- 
possible  in  the  naphthalene  nucleus,  even  in  the  presence 
of  sulphuric  anhydride.  Further,  that  by  the  influence  of 
the  J-amido  group  sulphonation  may  under  certain  conditions 
take  place  iu  the  4-position,  and  that  all  /S-naphthol  and 
0-naphthylamine  sulphonic  acids  containing  a  sulphonic 
group  in  the  a-ortho-position  to  the  hydroxy!-  or  aniido- 
group  are  distinguished  by  the  splitting  off  of  this  sulphonic 
group  on  heating  with  dilute  mineral  acids,  this  reaction 
occurring  in  the  main  more  easily  in  the  case  of  the 
naphihol-  than  of  the  naphthylamine-sulphonic  acids. 
Interesting  and  important  details  are  given  leading  to  these 
conclusions. — F.  M. 
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ff-Anthraquinune.  K.  Lagodzinski.  Ber.  27,  1438 — 39. 
I!v  heating  d-anthrol  with  the  calculated  quantity  of  sodium 
nitrite  and  zin.-  chloride  in  alcoholic  solution,  and  digesting 
the  zinc  compound  formed  with  caustic  soda,  the  sodium 
compound  of  nitroso-anthrol  is  obtained.  The  free  nitroso- 
anthrol,  separated  from  this  by  the  addition  of  an  acid,  is 
bv  reduction  with  stannous  chloride  converted  into  amido- 
unthrol,  which,  by  oxidation  in  :i  sulphuric  acid  solution  with 
chromic  acid,  yields  a  new  anthraquinone.  The  process  of 
formation  is  analogous  to  that  of  1  .^-naphthoquinone  from 
3-naphthol.  The  new  anthraquinone  produces  with  ease 
the  azine  reaction  with  phenylene  diamine,  aud  is  therefore 
au  ortho-derivative,  containing  the  two  oxygen  atoms 
probably  in  the  position  1 .2.  —  F.  M. 


The  Reduction  of  Nitro  Compounds.     A.  Wohl.     Ber.  27, 
1432—14:17. 

By  the  action  of  zinc-dnst  and  water  upon  nitrobenzene 
/3-phenylhydroxylamine  is  produced,  according  to  the 
equation — 

v  <  -  2Zn  +  3H..0  =  CjHs.NHOH  +  2Zu(OH)2. 
The  instability  of  this  compound  in  aqueous  solution  at 
elevated  temperatures  leads  to  the  formation  of  azoxy- 
benzene,  which,  by  the  reducing  action  of  the  zinc-dust, 
i-  converted  into  azobenzene.  Aniline  is  formed  at  the 
same  time  by  the  direct  reduction  of  the  hydroxylamine. 
The  consequent  difficulties  in  the  way  of  obtaining  a 
satisfactory  yield  of  phenylhydroxylamiue  were  found  to 
be  obviated  by  the  employment,  in  the  place  of  pure  water, 
of  solutions  of  salts  capable  of  forming  insoluble  basic 
double  salts  with  zinc  hydroxide,  such  as  calcium, 
magnesium,  and  zinc  chlorides.  The  additiou  of  alcohol 
to  the  mixture  is  advantageous.  B\  gradually  adding 
75  grins,  of  zinc-dust  to  a  hot  solution  of  GO  grins,  of  nitro- 
benzene aud  6  grms.  of  anhydrous  calcium  chloride  in 
250  cc.  of  60  per  cent,  alcohol,  from  70  to  75  per  cent, 
of  the  theoretical  yield  of  hydroxylamine  is  obtained.  Its 
separation  from  the  mixture  is  effected  by  filtration  and 
quick  distilling  off  of  the  alcohol  from  the  filtrate.  The 
oily  liquid  which  settles  out  solidifies  on  cooling  to  a  cake, 
which  after  washing  with  water  and  drying  is  recrystallised 
from  benzene. 

Phenylhjdroxylamine  melts  at  81° — 82°.  It  is  readily 
soluble  in  alcohol,  ether,  carbon  bisulphide,  chloroform, 
and  hot  benzene ;  very  slightly  in  petroleum  spirit.  Hot 
water  dissolves  10  per  cent.,  cold  water  •_'  per  cent. 
Phenylhydroxylamiue  is  by  the  action  of  hot  dilute  mineral 
acids  converted  into  amidophenol,  and  possesses  the  property 
of  combiniug  readily  with  aldehydes  and  phenyl-mustard  oil, 
and  of  formiug  a  benzoyl  compound,  ethyl  derivatives,  &c. 
In  concentrated  sulphuric  acid  it  dissolves  with  a  deep  blue 
colour. 

By  substituting  finely  pulverised  iron  for  the  zinc-dust 
employed  iu  the  above  reduction  process,  aniline  alone  is 
obtained.  This  observation  furnishes  the  explanation  of 
the  fact  that  in  the  manufacture  of  aniline  ou  the  large 
scale  only  a  very  small  portion  (7'j;tn)  °f  tDe  ae'^  required 
by  the  equation — 

CjHsNOj  +  2Fe  +  6HC1  =  C6H5.NHa  +  2FeCl3  +  2H..0 
is  actually  used.  The  mechanism  of  the  reaction  is  iu 
reality  the  following : — First  of  all  the  iron  combines  with 
the  hydrochloric  acid,  forming  ferrous  chloride,  the  nascent 
hydrogen  reducing  a  corresponding  quantity  of  nitro- 
benzene. The  acid  being  used  up,  the  iron  now  acts  upon 
the  nitrobenzene  direct,  according  to  the  equation  — 
C6H5X02  +  2Fe  +  4H20  =  C6H,NH.  +  2Fe((  >H)a 

The  ferrous  chloride  formed  in  the  first  stage  of  the 
process  combines  with  the  ferric  hydroxide,  forming  a  basic 
salt,  thus  playing  the  part  of  an  acid  and  increasing  the 
energy  of  the  reaction.  The  correctness  of  this  explanation 
of  its  action  is  proved  by  the  fact  of  its  being  replaceable 
by  calcium  chloride  and  other  salts  which  cannot  act 
otherwise. 

The  presence  of  free  acid  or  alkali  and  of  nascent 
hydrogen  have  hitherto  been  considered  essentials  in  the 
reduction   processes    practised   in  the    laboratory,  but    the 


preparation  of  phenylhydroxylamiue  and  the  analogous 
production  of  aniline  on  a  manufacturing  scale  are  examples 
of  the  possibility  of  effecting  reductions  in  neutral  solution 
by  the  direct  conversion  of  finely-divided  metal  into 
hydroxide  or  highly  basic  salt. — V.  M. 


The  Behaoiour  of  Triphenyhnethane  Colouring  Matters 
to  Nascent  Bromine.  W.  Vaubel.  Chem.  Zeit.  18 
1894,  1093. 

The  colouring  matters  of  the  triphenylmethaue  series,  which 
contain  amido  and  hydroxyl  groups,  posse-s  the  property 
of  taking  up  bromine,  a  reaction  which  is  more  or  less  sharply 
defined.  The  test  is  carried  out  in  the  manner  already 
described  (Chem.  Zeit.  1893,  1265,  1897;  this  Journal, 
1894,  518),  aud  acetic  acid  is  used  as  a  solvent  for  those 
colouring  matters  insoluble  or  sparingly  soluble  in  water. 
Tetramethyldiamidotriphenylmethane  takes  up  2  atoms  of 
bromine,  a.  further  quantity  acting  as  au  oxidising  agent. 
The  sulphate  of  Malachite  Green  S  takes  up  2  atoms,  the 
end  reaction  being  well  defined.  Paraleucaniline  takes 
up  6,  whereas  Leucaniline  only  takes  up  5,  and  Para- 
rosaniline  and  Rosaniline  take  up  5  and  4  atoms  of 
bromine  respectively,  the  end  point  in  all  these  cases  being 
well  marked.  Hexamethyl-p-leucaniline  takes  up  3  atoms, 
whilst  Crystal  Violet  takes  up  1  atom  quickly  and  two 
very  slowly.  Methyl  Green  takes  up  2  atoms  with  a  sharp 
end  reaction,  whilst  Iodine  Green  does  not  react  readilv 
with  nascent  bromine.  Aurin,  Phenolphthalein,  and 
Auramine  all  take  up  4  atoms  of  bromine.  The  phenvlated 
rosanilines  react  similarly,  and  certain  of  the  sulphonic 
acids  are  being  investigated  as  to  their  behaviour  towards 
nascent  bromine.  It  is  not  proposed  that  the  method 
should  replace  dyeing  tests,  but  it  is  suggested  that  there 
are  cases  in  which  it  might  be  employed  technically. 

— T.  A.  L. 


PATENTS. 


Improvements  relating  to  the  Manufacture  of  Paris  Blue 
or  Berlin  Blue,  and  of  Berlin  Green,  by  Electrolysis. 
H.  Goebel,  Garzweiler,  Germany.  Eng."  Pat.  14,089, 
July  20,  1893. 

These  improvements  relate  to  a  process  of  manufacturing 
Paris  blue  or  Berlin  blue  (Prussian  blue),  and  Berlin  green, 
by  ozone  produced  by  electrolysis ;  the  process  consisting 
in  the  precipilating  of  a  solution  of  yellow  prussiate  of 
potash  by  means  of  a  ferrous  salt,  such  as  green  vitriol, 
suspending  this  precipitate  in  water,  aud  subjecting  it  to 
electrolysis. 

It  is  stated  that  a  Paris  blue  or  Prussian  blue  of  an 
extremely  vivid  violet  reflex  and  coppery  lustre  is  obtained. 
Sulphuric,  hydrochloric,  nitric,  or  phosphoric  acids  may  be 
added  to  the  electrolyte  so  that  it  uiay  contain  from  1 — 20 
per  cent,  of  acid.  The  precipitate  is  only  introduced  next  the 
anode,  the  contents  of  which  compartment  are  kept  stirred, 
as  well  as  those  of  the  cathode,  if  a  precipitate  is  produced 
there.  The  hydrogen  may  be  taken  up  by  manganese 
peroxide  or  organic  nitro  derivatives.  When  the  electrolytic 
action  is  continued  too  long  the  blue  becomes  more  and  more 
faint,  and  ultimately  changes  to  dark  Berlin  green,  which, 
when  moist  or  in  moist  air,  reverts  to  blue.  A  sample  of  the 
anode  liquor  is  filtered  and  the  operation  stopped  as  soon  as 
the  filtered  sample  shows  a  reddish-violet  tint. — J.  C.  K. 


Manufacture  of  2:1-Amidonaphtholdisnlpho  Acid  and  of 
Colouring    Matters    derived    therefrom.        C.    D.    Abel, 
London.      From   "  The  Actien  Gesellschaft    fur   Auilin 
Fabrikation,"    Berlin,    Germany.       Eng.    Pat.    16,199, 
August  28,  1893. 

By  snlphonating  2 . 2'-dihydroxynaphthalene  under  suitable 
conditions  it  is  converted  into  a  disulphonic  acid  which  is 
easily  soluble  iu  water  and  is  not  precipitated  by  hydro- 
chloric acid.  The  acid  sodium  salt  is  less  soluble  in  water 
than  the  free  acid,  and  is  nearly  insoluble  in  acid  brine  and 
insoluble   in  alcohol.     When  heated  with  ammonia  under 
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I .■ . — in <    it  yields  .hi  amido-naphthol  disulphooie  acid : — 
■_'.'>   Kiln-,   of   dibydroxyniphthalenc    disulphonic    aoid 

iloe  of  liquor  iiiiiiiioin.i  containing  28  per 
cut  of  ammonia  for  14  honn  to  180  881  i  Then 
i-  dissolved  in  water  and  the  new  acid  ia  precipitated  with 
hydrochloric  acid,  li  i-  sparingly  soluble  in  water,  whilst 
the  sodium  tall  is  easibj  soluble,  and  the  solution  slum-  .i 
bluish-green  fluorescence.  Mineral  aoids  precipitate  the 
aeid  from  n  solution  of  it-  sodium  suit,  bul  acetic  :i  id  does 
not.  The  2.2'-amido-naphthol  disulphonic  acid  is  ti 
employed  for  the  production  of  colouring  matters,  and  for 
this  purpose  may  itself  be  diazotised  and  combined  with 
amines  and  phenols  and  their  derivatives  ;  or  the  acid  itself 
combine  « itli  diazo-  or  tetrnzo-compouuds,  the  combina- 
tion taking  place  in  an  alkaline  or  a  slightly  acid  solution. 
The  colouring  matters  thus  obtained  contain  a  diazotisable 
amido  group,  which  may  be  diazotised  ami  combined  on 
the  fibre,  the  colours  produced  varying  from  brown  to 
greyish-black.-    T.  A.  L. 


The  Manufacture- or  Production  of  Sulpho  Acids  derived 
from  P^Naphthol-Bf-Monosulpho  Acid.  II.  E.  Newton, 
1. on, ion.  From  " The  Farbenfabrikeu  vormals  F  llayet 
ami  Co.,"  Blberfeld,  Germany.  Bog.  Pat.  17,141, 
mlu.  18,  18 
Ir  lias  hitherto  been  supposed  that  the  only  acid  produced 
by  sulphonating  0-naphtbol  sulphonic  acid  F  (2 . 2'-napbthol 
sulphonic  acid)  is  2.8.2  -naphthol  disulphonic  acid,  l>ut  the 
present  specification  describes  processes  for  the  production 
of  a  tri-  and  a  tctra-sulphouic  acid  from  the  F  acid.  These 
two  acids  on  hydrolysis  lose  one  sulphonic  acid  group,  and 
are  converted  into  new  naphthol  di-  and  trisulphonic  acids. 
All  these  naphthol  sulphonic  acids  when  heated  with 
ammonia,  produce  the  corresponding  naphthylamine  sul- 
phonic acids,  and  one  of  the  ^-naphthylamine  trisulphonic 
acids  so  formed  when  fused  with  caustic  soda  gives  rise  to 
a  new  amido-naphthol  disulphonic  aeid.  The  following 
new  acid-  arc  described: — P-navhthol  trisulphonic  acid, 
2.1.8.2'.CioH4.OH(SOsH)s.  One  kilo,  of  sodium  2.2'- 
naphthol  sulphonate  is  mixed  with  3  kilos,  of  fuming  sul 
phurie  acid  containing  25  per  cent,  of  auhydride,  and 
allowed  to  cool.  The  melt  is  then  heated  to  "8lF— 90'  C. 
until  a  sample  no  longer  combines  with  diazo  compounds, 
when  the  whole  is  poured  ou  the  ice.  neutralised  at  a  low 
temperature  with  slaked  lime,  the  calcium  salt  converted 
into  the  sodium  salt,  and  the  solution  of  this  evaporated 
down.  On  hydrolysing  this  acid  by  boiling  it  with  10  times 
jht  of  10  per  cent,  hydrochloric  acid  it  is  converted 
called  /S-naphthol-5-disu!phouie  acid  of  Ger.  Pat. 
44,079,  the  sulphonic  acid  group  of  the  trisulphonic  acid 
ortho  to  the  hydroxy]  having  been  removed  on  hydrolysis. 
S-naphlho!  Ictrasulphonic  acid — 

2.1.3.2'.3'.C10H,.OH(SOSH)4 

20  kilos,  of  sodium  "2. 2 '-naphthol  sulphonate  are  gradually 
added  I  of  fuming  sulphuric  acid  containing  40  per 

cent,  auhydride  and  heated  to  120= — 130'  0.  for  8— 10 
hours.  The  melt  generally  goes  solid,  and  sulphonation  is 
complete  when  a  test  no  longer  gives  a  colour  with  diazo- 
COmpoonds,  and  gives  a  white  sandy  barium  salt  sparingly 
soluble  even  in  boiling  water.  The  melt  is  then  added  to 
ice,  neutralised  with  lime,  precipitated  with  sodium  car- 
bonate, and  the  solution  of  the  fl-uaphtliol  sodium  tetrasul- 
phonate  is  evaporated  to  dryness.  The  constitution  of  the 
acid  was  determined  by  converting  it  first  into  a  trisul- 
phonic acid  by  heating  with  dilute  acid,  and  then  into  the 
corresponding  naphthylamine  trisulphonic  acid  from  which 
the  amido  group  was  removed.  The  naphthalene  trisul- 
phonic aeid  so  obtained  was  identical  with  the  2.3.3- 
naphthalene  trisulphonic  aciil  of  Fng.  Pat.  11,863  of  1892 
(this  Journal,  1S93.  595  As  already  mentioned,  when 
boiled  with  dilute  acids  the  tetrasulphouie  acid  is  converted 
into   a  trisulphonic  acid,  having  the  constitution — 

2.8.8/.3'.Cll,H4.OH(SO,H)a 
the   sulphonic   acid  group   ortho  to  the   hydroxyl  having 
been   split  off  as  in  the  case  of  the  trisulphonic  acid  men- 
tioned above.     Thi>   new  trisulphonic  acid  differs  from  the 
former  one  in  combining  with  diazo-compounds,  and  it  is  to 


ring  matters.    A 

tlie  naphthol  sulphonic  acid-  described  can.  on  beatin 

i.  be  converted  into  the  corresponding  naphthyl 
amine  sulphonic  acid-;  thus  8.1.8.2'-naphthol  trisulphonic 
acid  gii es  2.1.3. 2'-naphtbj lamine  trisulphonic  acid,  which, 
on  heating  with  dilute  mineral  acids,  j  ielda  2  ,9  .'-''-naphthyl- 
amine disulphonic  acid.      In  a  similar  manner — 

2.1.8.  I      M     "M      SO  II 

gives  2.  i  'll     \ll  ,-- 1 1  ll      whii  I  on  hydrolysis 

yield-     2.3.2  11         or    this    hi 

ol, tained    iliieelU     h\  a    of    alum. 

2. 8, 2  .::'.('  H4.OH(S03H)j  This  last-named  a.  id,  when 
f'u-ed  with  c.i  i  n.av  amido- 

naphthol  disulphonic  acid  having  probablj  the  fallowing 
constitution,  2. 2'. 3. 8  Cl0H<  Ml  .' HI  .>  »  MI  >..  This 
acid  yields  a  diazo   cue  i  out  in 

yellow  (lake-,  it  also  combines  with  diazo  and  tetrazo 
compound-,  yielding  valuable  dyestuffa.    -T.   \.  I.. 


The  Manufacture  or  Production  of  Sulpho  Acids  d> 
from    $t-\aphlli!/lamiui  -S_-$rJJi\uIj:li'i    Acid.     II.     1 
N  ,'w  ton,  London.     From  "The  Farbenfabriken  vormals 
1'.    Bayer    and   Co  Germany.      Eng.  Pat. 

17,141  i.September  12,  189 
Bv  sulphonat in"  2. :>.  J  -tiaphtliylamincdi sulphonic  acid  with 
fuming  sulphuric  acid  the  first  product  of  the  reaction  is 
8.1.3.2'-naphthyIaminetrisulphonic  acid,  which,  on  further 
heating  with  fuming  sulphuric  acid,  is  converted  into  a 
mixture  of  two  isomers,  the  sulphonic  acid  group  in  the 
position  1  "  wandering  "  into  the  8'- and  I '-position  form- 
ing the  (2. 8. 2'. 4'),  and  < 2.3.2'.:!')  naphthyteminetrisnl- 
phonic  acids.     When  the  latter  of  thesi  Is  is  further 

acted  on  by  fuming  sulphuric  acid  it  is  convene, I  into 
2.1.3.S'.3'-naphthylaminetetrasulphonic  acid.  For  the 
preparation  of  the  2.1.3.2'-naphthylamine  trisulphonic 
aeid,  1  kilo,  of  /S-naphthylamine-S-disulphonic  acid — 

(Ml.tiSd  .11  i.      2:3:2') 

is  mixed  with  3 — 4  kilos,  of  fuming  -ulphuric  arid  con- 
taining 40  per  cent,  of  anhydride  and  heated  for  several 
hours  to  80  —90  C,  until  a  sample,  when  diazotised  and 
combined  with  B-salt,  gives  an  easily  soluble  brownish 
oiange-red  colouring  matter.  Tbe  melt  is  then  poured  on 
to  ice,  and  the  acid  converted  at  a  low  temperature  iuto  its 
calcium  salt,  from  which  the  sodium  salt  is  obtained,  By 
continuing  the  action  of  the  sulphuric  acid  for  about  20 — 
30  hours,  and  raising  the  temperature  of  the  melt  to  130°  C, 
the  aeid  tirst  produced  is  converted  into  two  isomeric  trisul- 
phonic acids.  The  nieit  also  contains  a  |3- naphthylamine  terra 
sulphonic  acid,  which,  on  hydrolysis,  is  converted  into  one 
of  the  isomeric  trisulphonic  acids  simultaneously  produced. 
The  melt  therefore  as  obtained  above  is  poured  on  to  ice, 
diluted  with  water,  and  boiled.  The  solution  then  contains 
two  trisulphonic  acids,  which  can  be  separated  by  the 
difference  in  solubility  of  their  sodium  salts.  Taking  the 
quantities  given  above,  the  solution  of  the  sodium  salt  is 
evaporated  to  5  litre-  and  then  acidulated  with  hydrochloric 
acid,  when  the  acid  sodium  salt  of  2.3.2'.3'-naphthylamine- 
trisulphonic  acid  separates  in  long  needles  and  can  be 
filtered  off.  The  -olution  is  saturated  with  salt,  when  the 
acid  sodium  salt  of  2.3.2'.4'-naphthylaminetrisuIphonic 
acid  crystallises  out  in  nodules.  In  order  to  prepare  the 
tetrasulphonic  acid.  1  kilo,  of  2.3.2'.3^-naphthylaminetri- 
Mil phonic  acid,  or  of  it>  acid  sodium  -alt.  is  mixed  with  3 — 4 
kilos,  of  fuming  sulphuric  acid  containing  40  per  cent,  of 
anhvdride  and  heated  at  120°— 140°  C.  uutil  a  sample 
carefully  poured  on  to  ice,  diazotised  and  combined  with 
B-salt,  yields  an  easily-soluble  brown  colouring  matter. 
The  colouring  matter  from  diazotised  2  .3. 2 '.3 '-naphthyl- 
amine trisulphonic  acid  and  K-salt  is  only  partially  soluble. 
The  melt  is  then  poured  en  to  ice  and  neutralised  at  a  low 
temperature  with  slaked  lime.  The  sodium  -alt  is  prepared 
from  the  solution  of  the  calcium  sait.  and  after  evaporation 
the  tetrasulphonic  acid  is  precipitated  by  adding  hydro- 
chloric acid  to  the  cold  solution.  All  the  3-naphthylamiue 
sulphonic  acids  herein  described  are  to  be  employed  for  the 
production  of  dyestuffs. — T.  A.  1.. 
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The    Manufacture    or    Production   of  ar-Napkthulamine 

0l-as-0,-Tri.iulpho    Acid    and  of   other    Sulpho   Acitis 
,d    therefrom.      H.    E.    Newton,    London.     From 

■■  The    Farbenfabriken    vormals     F.     Haver    and    Co.," 

Klbeifeld.   Germany.     Fng.  Pat.  17,141b,  September  12, 

1893. 
The  new  a-naphthi  Limine  trisulphonic  acid  referred  to  has 
DStitation  1  .-J.'-''.  l'.Cl0H.,.NH..(SO  HI.  and  can 
be  obtained  by  the  action  of  sulphonating  agent 3  on 
1 .4' .2-naphthviaiuiue  disulphouie  acid  of  tier.  Pat.  69,555, 
1 .2  .4'-naphthylamine  disulplionic  acid  of  Ger.  Pat.  56,563, 
1.2-naphtbvlamine  sulphouic  acid,  or  1 .  4'-acetamido- 
naphthalene  sulphonic  acid.  In  order  to  obtain  it  from 
one  of  the  disulplionic  acids  the  acid  sodium  salt  is  mixed 
with  three  times  its  weight  of  fuming  sulphuric  acid,  con- 
taining 40  per  cent,  of  anhydride,  and  heated  for  about 
10  hours  to  120 — 130°  C.  The  melt  usually  becomes 
solid,  and  after  stirring  into  ice-water  the  liquor  is 
saturated  with  lime,  converted  into  the  sodium  salt,  and 
after  evaporation  acidulated,  when  the  acid  sodium  salt 
crystallises  out  on  cooling.  The  salt  so  obtained  forms 
nodular  aggregates  of  fine  while  needles  readily  soluble 
in  water,  the  solution  showing  a  green  fluorescence.  The 
diazo  compound  crystallises  in  yellow  needles  readily 
soluble  in  water.  On  heating  this  acid  under  pressure 
with  an  equal  weight  of  caustic  potash  aud  of  water  to 
ISO — 200  C,  a  new  amido-naphthol  disulphonic  acid  is 
obtained,  which  precipitates  when  the  melt  is  acidulated. 
The  new  acid,  which  probably  has  ihe  constitution 
1.4/.2.2'.C10H4.NH2.OH.(S03H)3,  gives  a  sparingly 
soluble  acid,  but  an  easily  soluble  neutral  sodium  salt, 
the  solutions  showing  a  blue  fluorescence.  The  diazo- 
compound  can  be  salted  out  as  a  trass  of  orange-red 
crystals,  and  when  added  to  alkalis  produces  an  unstable 
blue  colour  which  rapidly  changes  to  orange.  Ferric 
chloride  added  to  a  solution  of  the  acid  sodium  salt  pro- 
duces a  claret-red,  whilst  chloride  of  lime  gives  a  yellow- 
colour.  The  amido-naphthol  disulphonic  acid  and  the 
naphtbylamine  trisulphonic  acid  are  to  be  used  for  the 
production  of  colouring  matters,  and  the  latter  is  also  to 
be  employed  for  obtaining  other  new  sulphouic  acids  of 
the  naphthalene  series. — T.  A.  L. 


The  Manufacture  or  Production  of  Sulpho  Acids  derived 
from  Xap/ithdlene  ar$.2-a.t-  (or  a.,-£3-a4-)   Tvisulpho  Acid, 

or   analogous  Sulpho  Acids.     H.   E.   Newton,  London. 

From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 

Elberfeld,   Germany.     Fug.  Pat.  17,141c,  September  12, 

1893. 
Bt  the  action  of  nitric  acid  on  1 .3.4'-naphthalene  trisul- 
phonic acid,  the  nitro-group  enters  the  molecule  in  the  1'- 
position  yielding  1 .4.^3'.CK,H4.XO=.(S03H)3.  This 
constitution  was  proved  as  follows  : — The  nitro-acid,  on 
reduction,  yields  a-naphthylamine  trisulphonic  acid,  which, 
on  diazotisation  and  boiling  with  dilute  sulphuric  acid, 
gives  a  naphthosultone  disulphonic  acid.  This,  on  fusing 
with  alkalis,  gives  an  o-naphthol  trisulphonic  acid  different 
from  the  a-naphthol  trisulphonic  acid  S  of  Eng.  Pat.  3397 
of  1890  (this  Journal,  1S92,  999),  which  has  the  constitu- 
tion 1 .2.4 . l'.C,„H4.OH . (S()3II)3.  Starting  from  1.4'- 
naphthalene  sodium  disulphonate,  which  on  sulphonation 
at  130° C.  is  converted  into  the  1.3.4'-  naphthalene  trisul- 
phonic acid,  the  specification  describes  the  preparation  of 
the  various  derivatives  mentioned  above.  If,  instead  of 
diazotising  the  1 .4.1'.3'-naphthylamine  trisulphonic  acid, 
it  is  fused  with  alkalis,  a  new  amido  naphthol  disulphonic 
acid,  of  the  formula  1.1'. 4.3'. C1„H4.N1I,.«  )H(S03H)-,  is 
produced.  The  a-naphthol  trisulphonic  acid  obtained  from 
the  1 . 4.1'.3'-naphthlamine  trisulphonic  acid,  when  fused 
with  alkalis,  gives  a  new  dihydroxy-naphthalene  disulphonic 
acid  having  the  constitution — 

l.l'.4.3'.C10H4.(OH)2.(SO3H)s 

By  carrying  the  fusion  with  alkalis  to  a  higher  temperature, 
another'  sulphonic  acid  group  i-  replaced,  and  there  results 
1  .l'.3.3'-trihydroxy-naphthalene  sulphouic  acid,  which, 
like  the  other  derivatives  mentioned,  can  also  be  used  for 
the  production  of  colouring  matters. — T.  A.  L. 


Improvements  in  the  Production  of  Org- Anthraquinone. 
I).  Iinray,  London.  From  "  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiniug,"  Hoechst-on-the-Maine, 
Germany.     Eng.  Pat.  17,542,  September  18,  1893. 

Contrary  to  what  has  been  previously  stated,  it  is  found 
that  uitro-authniquinone,  when  boiled  with  caustic  alkalis, 
is  converted  into  n-hydroxy-anthraquinone.  Xitro-anthra- 
quinone,  obtained  by  nitrating  anthraquinone  in  sulphuric 
acid,  is  heated  in  a  vessel  provided  with  a  reflux  condenser 
with  an  equal  weight  of  caustic  soda  and  10 — 20  times  its 
weight  of  ethyl  or  methyl  alcohol.  The  boiling  is  continued 
for  about  two  days,  when  the  liquor  is  poured  into  cold 
water,  and  the  sparingly-soluble  sodium  salt  separates  out. 
The  o-hydroxy-anthraquinone  is  purified  by  precipitation 
from  its  dilute  alkaline  solution. — T.  A.  L. 


Manufacturi  if  a  Novel  Colouring  Matter.  O.  Imray, 
London.  From  "  The  Farbenfabriken  vormals  Meister, 
Lucius,  and  Briiniug,"  Hoeehst-on-the-Maine,  Germany. 
Eng.  Pat.  17,543,  September  18,  1893. 

The  colouring  matter  described  is  obtained  by  the  action  of 
alkalis  on  the  product  formed  by  the  acid  reduction  of 
dinitro-anthrachrysone  disulphonic  acid.  By  reducing 
dinitro-anthrachrysone  disulphonic  acid  in  an  acid  solution 
a  colouring  matter  is  obtained  which  dyes  wool  violet  from 
an  acid  bath  and  chromed  wool  blue.  By  boiling  the 
product  obtained  with  a  somewhat  dilute  sodium  carbonate 
solution  for  about  two  hours,  a  red  crystalline  compound 
gradually  separates.  The  solution  is  made  slightly  acid 
and  the  colouring  matter  is  precipitated  with  salt  from  the 
hot  solution.  It  forms  a  red  crystalline  powder  dissolving 
in  water  with  a  red  and  in  dilute  alkalis  with  a  blue  colour, 
whilst  an  excess  of  alkali  precipitates  the  alkali  salt  of  the 
sulphonic  acid,  which  is  sparingly  soluble.  In  concentrated 
sulphuric  acid  the  dyestuff  dissolves  with  a  fluorescent 
bluish-red  coloration.  The  free  sulphonic  acid  is  only 
slightly  soluble  in  hot  alcohol  and  acetone.  The  colouring 
matter  dyes  wool  red  from  an  acid  bath  and  blue  on  a 
chrome  mordant.  The  shades  produced  are  said  to  be  fast 
to  light  and  fulling.— T.  A.  L. 


Improvements  in  the  Manufacture  of  Beta-methyl-eitrhodine. 
B.  YVillcox,  London.  From  "  The  Badische  Anilin  and 
So.la  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
17,572,  September  18,  1893. 

This  is  an  extension  of  Eng.  Pats.  10,138  and  10,138a  of 
1892  (this  Journal,  1893, 593  and  594),  giving  an  alternative 
method  for  the  production  of  /3-methyl-eurhodine,  which 
originally  was  prepared  by  heating  the  azo  dyestuff  from 
diazo  sulphanilic  acid  and  methyl-^-toluidine,  together  with 
a-naphthylamine  hydrochloride  in  presence  of  a  suitable 
diluent.  According  to  the  present  specification  the  same 
product  is  obtained  by  the  interaction  of  /3-hydroxy-naphtho- 
quinone  imide  and  methyl-o-tolylene  diamine.  The  follow- 
ing is  the  method  employed — About  173  kilos,  of  /3-hydroxy- 
naphtho-quinonc  imide,  136  kilos,  of  methyl-o-tolylene 
diamine,  and  1,000  kilos,  of  glacial  acetic  acid,  are  heated 
on  the  water-batb.  When  the  reaction  is  complete,  which  is 
ascertained  by  working  up  a  test  from  time  to  time  until  no 
increase  in  the  amount  of  colouring  matter  formed  takes 
place,  the  melt  is  repeatedly  extracted  by  boiling  with  very 
dilute  hydrochloric  acid.  The  extracts  are  filtered,  and 
when  cold  are  precipitated  with  caustic  soda.  The  brown 
precipitate  obtained  is  filtered,  washed  with  water,  and 
dissolved  in  dilute  hydrochloric  acid,  from  which,  after 
filtering,  the  jS-ruethyl-eurhodine  is  precipitated  by  adding 
salt.  It  may  be  further  purified  by  dissolving  in  a  slight 
excess  of  ammonia,  and,  after  filtering,  reprecipitating  with 
salt.  The  /3-mtthvl-eurhodine  hydrochloride  so  obtained  is 
a  red  crystalline  powder,  which  dissolves  easily  in  water  to. 
a  red  solution. — T.  A.  L. 
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I'll,-  Manufacture  and  Production  o)  Veui  Din  \  Vyet 
It.  vYillcox,  London.  From  "The  Badisoho  Anilin  and 
Soda  Fabrik,"  Ludwigshafen,  Germany.  Bog.  Pat. 
18,817,  September  39,  1898. 

Tin  colouring  mult,  n  obi  rding  to  this  invention 

prodnoed  bj   the  aotion  of  diazo  compounds  on  1.4 
naphthylene  diamine,  Ibe  combination  taking  place  tiist  in 
an  acid  and  afterwards  in  an  alkaline  solution.     Dyestuffa 

from  din  i  i  c pounds  and  naphthylene  diamine  appear  to 

have  been  obtained  according  to  Kng.  Pat.  17,466  ..!'  1887 
(this  Journal,  1888,839),  but  these  compounds  on  treatment 
with  nitrons  aoid  are  diazotised,  whereas  the  products 
obttiiiicil  according  to  the  present  invention  are  destroyed  by 
nitrons  aoid.  About  38  kilos,  ol  1 .4'-naphthyIene  diamine 
are  dissolved  in  600  litres  of  water,  cooled,  and  the  diazo- 
sulpbanilio  aoid  from  19 '5  kilos,  of  sodium  sulphanilate, 
.mi  kilos,  of  97  per  cent,  hydrochloric  aoid,  4im  litre*  of 
»  iter,  and  7  kilos,  of  sodium  nitrate,  is  run  in.  The  forma- 
tion of  the  colouring  matter  is  nol  complete  for  about  IS 
to  24  hours,  during  which  the  mixture  is  stirred.  When  a 
mmple  on  boiling  no  longer  evolves  nitrogen,  n  solution  of 
120  kilos,  of  calcined  soda  in  1,000  litres  of  water  is  added. 
\  second  quantity  of  the  diazo  compound  from  24"5  kilos, 
of  sodium  naphthionate,  50  kilos,  of  hydrochloric  acid,  1 ,000 
litn-s  of  water,  and  7  kilos,  of  sodium  nitrite  in  10  per  cent 
solution,  is  then  run  in  and  the  mixture  is  stirred  for  21 
hours.  .As  tin-  dia/o  dyestuff  forms,  the  red  solution  of  the 
a/o  dyestuff  turns  blue ;  and  when  a  sample,  after  acidifying, 
on  boiling  no  longer  gives  olV  nitrogen,  the  colouring 
matter  is    precipitated    with    salt,    filter-pressed,   and    dried. 

The  dyestuff  thus  obtained  forms  a  bluish-black  ponder, 

which  dissolves  to  a  blue  solution  in  water. — T.  A.  [/. 


Improvements  in  the  Manufacture  of  Alpha-beta-di- 
methyl-eurhodines.  J.  Y.  Johnson,  London.  From  "  The 
Badische  Anilin  and  Soda  Fabrik."  Ludwigshafen, 
German j.     Eng.  Pat.  IS. 925,  October  9,  189:t. 

Vi  .  okdi.no  to  Kng.  Pats  lo.l.ts  and  IO.KSSa  of  1892  (this 
Journal,  1893,  593  and  594),  of  which  this  an  extension, 
a-iucthyl-hoino-eurhodine  is  prepared  hy  the  interaction  of 
an  amido-a/.o  compound  of  ;>-toluidiue  and  methvl-a- 
naphthylaminc,  and  is  subsequently  converted  into  the 
dimethyl-eurhodinc  by  slkylation.  It  has  how  been 
discovered  that  both  alkyl  groups  may  be  directly  intro- 
duced into  the  non-alky  lated  i-urhodines  hy  the  prolonged 
action  of  an  alkyl  iodide.  Thus  homo-eurbodine,  C17H,3N3, 
when  treated  with  methyl  iodide,  yields  a  mixture  of  the 
hydriodides  of  a-methyl-homo-eurhodine.  a-jS -dimethyl- 
homo-eurhodine,  and  unaltered  homo-eurhodine.  After 
basifying,  the  mixture  is  again  treated  with  methyl  iodide, 
and  this  process  is  repeated  until  the  product  consists  only 
of  dimetbyl-homo-eurhodine.  This  is  practically  curried  out 
as  follows  : — About  26  kilos,  of  homo-eurhodine,  SO  kilos,  of 
methyl  iodide,  and  150  kilos,  of  methyl  alcohol,  are  heated 
for  four  hours  in  an  enamelled  autoclave  to  12<i  C.  The 
melt  is  then  diluted  with  water,  the  precipitate  filtered  off, 
and  the  product  is  treated  in  a  fine  state  of  division  with 
200  kilos,  of  alcohol  and  42  kilos,  of  caustic  soda-lye  con- 
taining 28  per  cent.  XaOH.  Then  precipitate  with  water, 
wash,  press,  and  dry,  and  again  treat  the  dry  residue  with 
30  kilos,  of  methyl  iodide  and  150  kilos,  of  methyl  alcohol 
for  four  hours  at  ISO  C,  and  work  up  as  before.  If  the 
product  still  contains  appreciable  quantities  of  eurhodine 
and  aniethyl-eurodine  the  treatment  must  be  repeated. 
Their  presence  may  be  detected  as  follows: — The  product 
is  dissolved  in  just  sufficient  hydrochloric  acid  ami  carefully 
neutralised  with  ammonia,  when  any  eurhodine.  or  methyl 
eurhodine  separates  as  a  yellow  precipitate,  whereas  the 
dimethyl  derivative  remains  in  solution.  The  crude 
product  obtained  is  boiled  with  1,000  litres  of  water  con- 
taining n-25  per  cent,  of  hydrochloric  acid,  and  the  filtered 
extract  is  precipitated  with  salt.  Iu  order  to  further  purify 
it,  it  is  dissolved  in  water,  ammonia  is  added  in  slight 
excess,  and  after  stirring  half  an  hour  the  precipitate  is 
filtered  off  and   salt    is  added   to  the  filtrate  to   throw  down 


the  a-5-dimothyl  eurhodine  hydrochloride,    which  it  £ 
pin 

eurhodine,  (  ,.  ii,,  v.  can  be  obtained  io  a  similai  manner. 

i     \    I.. 

Proa  /'    duction   oj    D  A.   Bang, 

Lex  ds.     i  i. .in  c   a    Dahl,  I 
18,9  ■     October  10,1 

Blui  to  violel  dyestuffa  are  obtained  bj  the  action  of  di- 
S-naphthyl-m-phenylenc  diamine  sulphonic  acids  on  the 
aitroso  derivatives  of  alkylated  aniline  or  toluidine,  oi 

certaii  n] ds  and  their  sulphonic  acids.    A 

solution  ol    .  .    i  kilos,  ol  sodium  di  9  tiaphtbyl-m-phem 
diamine  disulphonic  acid  in  d  to 

5°.—19   '  '•  '";i1  acidified  with  20  kilos,  of  80  | 
acid,  i-  slowly   mixed   with   2S  thyl- 

ainliiie  hydrochloride.     When   the    nitroso   i pound 

disappeared,  the  solution  is  neutralised   «  !l  l  the 

dyestuff  salted  out.  It  dyes  wool  deep  blue  from  an  acid 
bath.     A  similar  dyestuff  is  obtained  bj  heating  togelhi 

about  90  —95   C.,a  mixture  of  19  kilos,  ol  sodium  d ithyl- 

aniido -a/.o  -benzene  sulphonate,  56   kil  idium   di-/3. 

naphthyl-m  -  phenylene   diamine   sulphonate,  600  litri 
water,  and  20  Kilos  of  30  per  cent,  aceti  ■  a  id  forab  >"]  • 
hours.    The  solution  is  neutralised  with  soda,  and  the  dye 

stiilf  separated  b\  adding  salt.  — T.  A.  L. 


Improvements  relating  to  Ik,  Production  of  Pyrocatechine, 
•I.  11.  Baum,  Frankfort  -  on  -  the  -  Maine,  Germany. 
Kng.  Pat.  21,853,  November  15,  1693. 

l'vn.M  via.  11.1t.  is  produced  from  o-phenol  disulphonic  acid 
by  fusing  it  with  about  an  equal  weight  of  c  lUStic  soda  and 
hydrolysing  the  pyrocatechol  sulphonic  acid  formed  by 
heating  to  a  high  temperature  with  25 — 30  per  cent, 
sulphuric  acid.  About  Id  kilos,  of  sodium  o  phenol 
disulphonate  are  fused  with  10 — 15  kilos,  of  caustic  soda  in 
an  autoclave  for  8 — 10  hours  at  a  temperature  of  280' — 
•'Sim  C.  and  a  pressure  of  2 — 3  atmospheres.  The  melt  is 
dissolved  in  dilute  sulphuric  acid,  neutralised  with  chalk, 
evaporated,  cooled,  and  filtered,  and  the  mother-liquor  is 
heated  in  an  autoclave  with  10  kilos,  of  50  percent,  sulphuric 
acid  to  180—220  C.  Steam  is  then  blown  through  the 
solution  obtained  until  all  the  phenol  is  removed,  and  aft.  r 
having  been  decolorised  with  animal  charcoal  the  pvro- 
catechcl  is  extracted  with  ether.  The  yield  is  said  to  be  50 
per  cent,  of  the  theoretical. — T.  A.  L. 


Manufacture  of  Polyoxythionine  Colouring  Matters  Dye- 
ing on  Mordants.  O.  Imray,  London.  From  "  The 
Society  of  Chemical  Industry  in  Basle,"  Basle,  Switzer- 
land.    Kng.  Pat.  12,214,  June  23,  1S94. 

Tin,  nitroso  derivatives  of  2.3'-  and  2 . 2'-dihydroxy-naph- 

thalene  on  treating  with  sodium  bisulphite  and  hydrochloric 
acid,  are  converted  into  amido-dihydroxy-naphthalene  sul- 
phonic acids,  which  on  oxidation  with  nitric  acid  yield 
hydroxy  -  naphthoquinone  sulphonic  acids.  Colouring 
matters  are  obtained  from  these  compounds  by  heating  them 
together  with  the  thiosulphonic  acids  of  aromatic  /'-di- 
amines in  acetic  acid,  or  the  nitroso  derivatives  of  the 
secondary  or  tertiary  aromatic  amines  may  be  condensed 
with  the  hydroxy-naphthoquinone  sulphonic  acids  in 
presence  of  thiosulphates.  Nfitroso-dihydroxy-naphthalene 
obtained  from  400  kilos,  of  2.2'-dihydroxy-naphthalene  is 
stirred  into  2,000  kilos,  of  a  solution  of  sodium  bisulphite  or 
36°  B.  at  20° — 30°  C.  The  solution  is  then  filtered,  made 
acid  with  hydrochloric  acid,  heated  to  50  C,  and  left  to 
stand  for  10  hours.  The  1 .  2  .  2  .  I'  -amido  dilivd.oxy-naph- 
thalene  sulphonic  acid  separates  out  and  crystallises  from 
water  in  needles.  By  oxidation  with  3o  to  60  per  cent, 
nitric  acid,  it  yields  hydroxy-naphthoquinone  sulphonic 
acid,  of  which  the  potassium  salt  can  he  precipitated  by- 
adding  potassium  chloride  to  the  nitric  acid  solution.  The 
formation  of  a  dyestuff  therefrom  is  illustrated  as  follows. — 
A    concentrated    solution    of    7    kilos,   of  sodium  nitrite  is 
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mixed  with  107  kilos,  of  a  28  per  cent,  solution  of  methyl - 
benzvl-aniline  sodium  sulphonate  acidulated  with  21  kilo?. 
of  hydrochloric  acid  of  SI  1!.  After  standing  12  hour?,  :!5 
i  40  per  cent,  acetic  acid  anil  a  solution  of  50  kilos. 
of  sodium  thiosulphate  are  added,  the  whole  being  then 
warmed  to  80'  —  li"1  C,  until  the  nitroso  compound  has 
disappeared.  A  concentrated  solution  containing  30  kilos. 
of  the  potassium  salt  of  2'.1  .2  .  1-hydroxy-uaphthoquinone 
sulphonic  acid  is  then  added,  and  the  whole  is  heated  for 
2 — 3  hours.  The  new  dyestutt'  separates  from  the  dark- 
coloured  liquid  as  a  green  crystalline  powder.  It  dyes  w..,.l 
mordanted  with  chromium  salts  from  an  acid  bath  a  pure 
bright  blue,  fast  to  light,  washing,  and  fulling. — T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL,  SILK,  Etc, 

Treatment  of  Tussah  Silk  before,  during,  and  after  Dt/einy. 
II.  Silbermann.  Fiirber  Zeit.  5,  1894,  198—201,  216— 
217,  and  234—236. 

See  under  VI.,  page  S80. 


The  Influence  of  }Feighting  on  the    Specific    Gravity    of 
Silk.     Chem.  Zeit.  18,  1894,  744. 

See  under  XXIII.,  page  907. 


Commercial  Cellulose  Derivatives.     C.  Beadle. 
Trade  J.  1894.  128. 

See  under  XIX.,  page  900. 


Chem. 


TATEXTS. 


Improvements  in  Apparatus  for  Gassing  Yarn  and  other 
Threads.  S.  Clough,  Steeton,  York?.  'Eng.  Pat.  10,736, 
June  2, 1894. 
The  invention  consists  in  an  improved  burner  with  small 
apertures  in  the  side,  so  placed  that  the  flame  is  emitted 
horizontally.  The  thread  thus  passes  through  the  whole 
length  of  the  flame,  the  singeing  dust  is  blown  away,  and 
can  neither  fall  into  the  burner  nor  adhere  to  the  yarn. 

— K.  15.  B. 


Improvements  in  or  appertaining  to  Apparatus  for  Sizing 
Yarn.  J.  Maag,  Winterthur,  Switzerland.  Eng.  Pat. 
11,013,  June  6,1894. 
A  SAVING  in  cost  is  effected  by  applying  the  size  direct  in 
the  cold  condition,  instead  of  boiling  it  before  use.  To 
prepare  the  yarn  for  sizing,  the  threads  from  the  warp 
rollers  pass  directly  to  a  receptacle,  in  which  they  are  sub- 
jected, by  means  of  an  injector  or  otherwise,  to  a  current  of 
moist  air.  Thence  they  are  led  into  the  size-box,  excess  of 
size  is  removed  by  squeezing-rollers,  and  the  threads  pass 
into  the  upper  part  of  a  drying  chamber,  where  they  meet 
with  air  of  moderate  dryness  and  warmth  ;  by  means  of 
rollers  they  take  a  circuitous  course,  passing  gradually 
downwards,  encountering  hotter  and  drier  air  as  they 
descend,  and  leaving  the  chamber  close  to  the  source  of 
heat.  To  separate  threads  which  are  stuck  together,  they 
are  led  to  a  set  of  polished  rollers  arranged  like  a  furnace- 
grating  ;  the  threads  pass  alternately  above  and  below  these 
rollers,  and  are  finally  wound  on  a  common  warp-beam. 

— R.  B.  B. 


Improvements  in  the  Process  of  and  Apparatus  for  Scour- 
ing and  Degreasing  Wool.  W.  E.  Heys,  Manchester. 
From  G.  Malard,  Paris,  Prance.  Eng.  Pat.  11,754,  June 
18,  1894. 

The  principal  object  of  this  patent  is  to  obtain  the  solution 
resulting  from  wool-scouring  in  a  state  of  higher  concentra- 
tion than  is  usual  at  present.  The  machine  consists  of  a 
long  travelling  apron,  underneath  which  are  a  number  of 
i  auks  containing  the  scouring  liquid.  The  liquid  is  pumped 
from  these  tanks  on  to  perforated  distributors,  which  shower 
it  down  upon  the  wool.  It  falls  into  a  trough  or  shoot,  so 
pivoted  between  two  compartments  that  the  liquid  may  be 
allowed  to  fall  either  into  the  compartment  from  which  it 
it  was  pumped  or  into  the  next.  The  fresh  scouring  liquor 
is  led  into  the  tank  nearest  to  the  delivery  end  of  the  apron, 
and  the  liquor  increases  in  density  passing  towards  the  feed 
end.  A  portion  of  the  liquid  pumped  from  the  tank  at  the 
feed  end  is  diverted  from  the  distributor  into  a  small  box  in 
which  floats  a  hydrometer.  When  the  liquid  reaches  a 
certain  density  the  hydrometer  in  rising  closes  the  contact 
of  an  electric  circuit,  and  rings  an  electric  bell.  The 
attendant  then  operates  a  rod,  which  turns  the  shoot  above 
the  last  tank,  so  that  the  liquid  passes  into  a  special  tank 
for  receiving  concentrated  liquor  ;  and  at  the  same  time,  by 
means  of  a  float  in  the  last  tank,  the  next  shoot  diverts 
liquid  from  the  last  but  one  into  the  last,  and  so  on; 
fresh  liquid  from  a  supply  vessel  filling  up  the  emptied  tank 
at  the  delivery  end.  When  the  electric  bell  ceases,  the 
attendant  reverses  the  rod,  and  the  liquid  again  flows 
through  the  wool  into  the  vessel  whence  it  was  pumped, 
until  the  required  density  is  once  more  attained.— R.  B.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Treatment  of  Tussah  Silk  before,  during,  and  after 
Dyeing.  H.  Silbermann.  Farber  Zeit.  5,  1894,  198 — 
801,816—817,  and  234— 236. 

Tin  tussah  silk  does  not  contain  silk-glue  encircling  the 
individual  fibres  and  binding  them  together,  but  the  whole 
fibre  is  impregnated  with  the  bast ;  the  same  applies  to  the 
colouring  matter,  which  is  not  separate  as  in  real  silk,  hut 
penetrates  through  the  whole  fibre.  The  raw  tussah  fibre  con 
tains  5  to  6  per  cent,  of  mineral  compounds,  which  are  reduced 
to  0-25  percent,  by  removing  the  bast.  These  salts  consist 
of  potash,  soda,  silicates,  carbonates,  and  sulphates  of  lime, 
magnesia,  and  alumina.  The  organic  constituents  of  the 
bast  consist  largely  of  oxidised  tannin  compounds  in  com- 
bination with  iron,  which  are  of  a  brownish  colour  ;  a  lime 
salt,  which  is  precipitated  by  a  tannin  solution  in  the  presenee 
of  acetate  of  soda  ;  and  a  wax-like  fat  of  an  acid  character 
(about  1  per  cent.),  which  can  be  easily  extracted  with 
alcohol.  The  acid  character  of  the  bast  renders  it 
necessary  to  employ  alkaline  chemicals  for  its  removal, 
while  a  neutral  soap  answers  the  purpose  with  genuine 
silk.  The  alkaline  treatment  with  potash,  soda,  and 
ammonia  was  early  adopted  in  Europe  (Riot,  Eng.  Pat. 
1609,  1855).  The  following  successful  method  of  removing 
the  bast  is  now  adopted:  — 

Removal  of  Fatty  Substance  or  Stripping. — This  treat- 
ment consists  in  removing  from  the  fibre  the  fatty  and 
gummy  matters  and  also  a  certain  quantity  of  the  natural 
colouring  matter.  The  cocoons  are  softened  in  boiling 
water  before  unreeling,  and  the  cleansing  bath  contains 
crystal  soda  in  the  proportion  of  10  per  cent,  of  the  weight 
of  the  silk  with  20  to  30  times  as  much  water.  Com- 
mencing with  tepid  water,  it  is  gradually  raised  during  a 
quarter  of  an  hour  to  40°  C,  the  tussah  being  agitated, 
first  quickly  and  then  slowly,  until  the  bath  assumes  a 
dirty-brown  colour,  when  it  is  run  off.  After  half  an  hour's 
agitation  the  silk  is    removed   and  freed    from    water    by 
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wringing  01  by  centrifugal  muohines,  losing  bj  the  treatment 
about  B  in  I"  pci  .-'in.  of  iu  row  weigbt,  For  certain 
pnrposi  9,  :i-  Insulating  telephone  wires,  &c  .  il  is  utineces- 
tn  remove  the  basl  niin.lv  from  the  tussah,  simply 
washing  in  three  baths  of  tepid  water  to  free  the  fibre 
1  din,  dry  in;'  an  I  jtreti  l"""  lient. 

\  special  method  for  a  thick  thread 
tossah  i>  a-  follows  \tt.i  removing  tin-  i.ir,  the  silk 
I-  put  hi  n  fresh  bath  of  SO  per  cent,  of  crystal  soda  at 
in  i,>  is  1 '.,  mil  raised  during  half  an  hour  to  BS  to 
'.in  1 ".,  :n  which  temperature  ii  is  boiled  for  1  to  lj  ho 
After  running  off  and  thoroughly  washing,  ii  is,  with  the 
ii>,  tented  in  11  boiling  bath  of  in  per 
cent.  Fuming  hydrochloric  acid  for  about  10  minutes. 
1 1  is  a  fact  that  part  of  the  brown  colouring  matter, 
which  at  60  to  65  C.  is  removed  from  the  bast,  Exes 
itself  upon  the  fibre  when  ih>'  temperature  reaches 
BO  to  SO  C,  and  the  boiled  tussah  becomes  a  deeper  - 
irownish-yellon  by  the  action  of  the  acid. 
By  this  treatment  (a  better  our  for  fine  silktr,  though 
more  costly)  the  fat  is  removed  in  a  coda  bath  .  in  to  1 
percent  crystal  soda),  heated  to  from  SO  to  SO  1'.  The 
silk  is  id. 'ii  put  into  a  boiling  soap  bath  ami  well  agitated 
without  further  heating.  After  three-quarters  of  an  hour 
the  bath  is  again  raised  to  95°  C.  For  si'.k  of  tine  fibres 
less  aoap  is  required;  generally  about  30  percent,  of  good 
olein  soap  suffices.  The  removal  of  the  hast  is  performed 
in  about  1  to  1'  hours.  If  the  slightest  quantity  "t  soap 
remain  on  the  fibres  they  will  have  a  greyish  tint.  I  nelul 
testing  and  observation  show  that  the  employment  of  soap 
gives  a  more  favourable  result  with  repaid  In  the  strength 
than  soda,  while  the  latter  produces  a  fibre  with  greater 
elasticity.  Where  strength  and  elasticity  have  to  be  con- 
sidered a  mixture  of  soap  and  soda  is  therefore  preferable. 
\  solution  of  sodium  hydrate,  0  to  s  percent,  of  the  weight 


of  sill,,  1 i,.  ii„.  basl  in  about  half  an   In. 111    .,'   SO    C 

'I'he  fibre,  its,  and  1-  only  slightly 

.    bill    11      II  I-      In 

quick!)    and   won  cat  1    the   lye  h  1  lout 

Idition  "i  soap  to  tin-  lye   is  not  -,,  advan- 

ibmil   1..   toaping  after  boiling.     The  Boap 

used  for  thus  removing  the  bast,   is  8  to  i  per  ee 1  the 

dinning  for  the  hardness  "t  the  water  era- 
ployed,  and  the  time,  about   half  an  hour  at  85   t..  10 
after  this  the  matet  ial  is  wi  II  washed. 

The  ring  illustrations   represenl   microscopical 

views  oi  ill.'  fibres  Ol    real   -id,   (Fig.    II."!    Indian  (Fig.  2), 

and  China  tussah  (Fig.  3),  In  each  a  indicates  the  raw 
fibre  covered   nub  the   bast,  6  indicates   tin-   cleaned  fibre, 

.  a  -.riinn  of  the  m»  ,  and  ./  ol  the  silk  cleansed  from  bast. 

77o  Souring  or  Acid  Vrealment  —This  operation  consists 
iu  to  i--.ih  in  an  acidified  water  hath  mainly  to 

remove  any  mineral  matter  remaining. 

The   bath   is  used  at   about   30    to  40    C.  for 
tussah,  and  at  boiling  temperature  with  10  per  cent,  fuming 
hydro  hi         tcid  lor  fibre  that  has  been  treated  with 
The  strength  of  the  fibres  is   weakened  somewhat  by  this 
operation,    while    the   elasticity    is    inci  ill    10    per 

cent.  China  tussah  of  European  spinning  (China  Filatur) 
is  by  the  boiling  acid  treatment  improved  both  as  to 
strength  and  elasticity,  probably  because  it  contains 
comparatively  little  inorganic  compounds,  while  Indian  and 
ordinary  China  tussah  contain  a  larger  percentage.  The 
latter  silk  by  treatment  with  hydrochloric  acid  is  freed 
from  these  mineral  ingredients,  and  naturally  becomes 
weaker  as  to  textile  strength,  though  the  elasticity  is 
increased  by  the  removal  oi  these  brittle  salts. 

The  bleaching  of  tussah  silk,  like  that  of  other  textile 
films,  consists  in  oxidising  the  natural  colours  with  the 
formation  of  colourless  derivatives. 


The  results  obtained  by  all  previously  devised  and  tedious 
operations  were  no  better  than  the  present  method  of  using 
simply  hydrogen  peroxide.  To  hasten  the  bleaching  it  was 
proposed  to  saturate  the  fibre  with  turpentine  oil  and  expose 
it  to  the  light  for  the  generation  of  ozone. 

An  English  method  (Eng.  Tat  1414,  1S7S),  consisting 
of  the  use  of  hydrogen  peroxide  mixed  with  ammonia  and 
ammonium  hypochlorite,  confirms  the  advisability  of  using 
a  hypochlorite  salt.  A  chlorate  s:,lt  has  also  been  recom- 
I  For  loo  kilos,  tussah  there  is  prepared,  for 
example,  a  bath  of  500  litres  of  3-voluine  hydrogen  per- 
oxide, a  kilos,  ammonium  carbonate,  5  kilos,  potassium 
chlorate,  and  :)  kilos,  sodium  nitrite.  The  fibre  is  left  in 
the  bath  12  hours,  dried  by  a  current  of  air  at  'Jo  to  25  I '.. 
returned  to  the  same  bath  another  12  hours,  and  then 
dried. 

The  pres,  nt  methods  of  employing  hydrogen  peroxide  with 
the  addition  of   water-glass,  soda,  ammonia,  etc.,  are   worth 

ning.     For  100  kilos,  tussah  a  bath  is   prep: 
*oo  litres  of  3-volume  hydrogen  peroxide  (or.  for   example. 
ISO  litres  of   10-volume  hydrogen  peroxide),  20  liti 
monia  of  23°, and  2  to  :!  kilos,  sodium  hydrate.      'I'he  treat- 
ment takes  24  hours  ;  the   material    is   then   washed,  and,  if 


necessary,  returned  to  a  warm  bath.  The  quantity  of  caustic 
employed  is  in  proportion  to  the  acidity  of  the  commercial 
hydrogen  peroxide. 

Another  method  is  to  use  150  t>  160  litres  oflO- volume 
hydrogen  peroxide,  :{  kilos,  potash,  .j  kilos,  ammonium 
carbouate,  and  a  quantity  of  ammonium  hypochlorite 
obtained  by  decomposing  •_'  kilos,  ammonium  sulphate  with 
calcium  hypochlorite  (CaClj,  2Ca(C10)a,  from  which  the 
calcium  chloride  is  removed  by  Glauber's*  salt). 

In  some  works  the  bleaching  is  first  performed  with  per- 
oxide of  hydrogen  with  the  addition  of  water-glass,  followed 
by  an  aqueous  solution  of  sulphurous  acid,  or  the  gas  itself. 

The  bleaching  action  of  the  peroxide  of  hydrogen  is 
increased  if  the  tussah,  without  being  washed,  is  hungup  in 
the  air  for  several  hours,  whereby  the  evaporation  con- 
centrates the  bleaching  liquor,  making  it  more  effective,  and 
the  air  and  light  give  rise  to  the  formation  of  ozone. 

A  peculiar  but  effective  operation  consists  in  bringing  the 
peroxide  of  hydrogen  and  alkali  together  upon  the  fibres 
while  suspended  in  the  air.  This  is  done  by  impregnating 
the  fibres  with  hydrogen  peroxide  and  then  suspending  them 
in  a  room  hermetically  sealed,  and  upon  the  floor  of  which 
t Is    are  placed  containing  ammonia.     The  material    is 


--- 
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huii;;  for  12  to  24  hours  and  the  operation  repeated  until 
sufficient);  bleached.  The  fibres  appear  to  be  attacked  less 
by  tins  treatment  than  by  bleaching  in  a  bath. 

Another  process  consists  in  impregnating  the  fibre  with 
concentrated  peroxide  of  hydrogen  and  then  steaming  under 
.sure,  by  which  means  the  bleaching  is   effected  in  an 
hour  or  two.     Zinc-dust  or  a  weak  electric  current  is  occa- 
sionally employed  to  hasten  the  bleaching,   and  powdered 

am  peroxide  instead  of  hydrogen  peroxide  has  been 
recommended,  and  will  probably  be  more  generally  adopted. 
(Compare   Earlier  Zeit.  1891-92,263;   this   Journal,   1892, 

.  1893,329.)  Cheaper  oxidising  agents  than  hydrogen 
peroxide,  such  as  potassium  permanganate,  bromine  water. 
Sec.,  do  not  give  satisfactory  results,  besides  attacking  the 
fibres  somewhat  strongly. 

Electrolytic  and  elec'ro-ozone  processes  may  possibly 
have  a  great  future  before  them  as  a  means  for  bleaching 
tussah  silk,  Between  tussah  and  genuine  silk  there  are 
two  important  points  of  difference,  which  largely  influence 
the  dyeing  of  the  fibres.  Tussah  has  a  much  smaller 
affinity  for  colours  than  geuuiue  silk,  and  differs  con- 
siderably in  its  physical  structure.  Whilst  real  silk  takes 
the  dye  very  easily,  the  tussah  shows  a  much  less  power  of 
absorbing  it — a  property  in  which  it  resembles  most  vege- 
table fibres.  The  difference  is  also  seen  in  its  solubility 
in  cupr-ammonium  solutions,  zinc  chloride,  hydrochloric 
acid,  &c,  as  compared  with  the  mulberry  silk  ;  and  also  in 
its  power  of  resisting  chemical  agents  in  general.  To  dye 
tussah  fibre  it  is  necessary  that  the  bath  should  be  hotter 
and  contain  more  acid  than  with  real  silk  ;  it  should  be 
introduced  at  60°  to  70°  C,  and  finished  at  the  boiling  tem- 
perature. Permanent  colours  are  used  when  possible,  and 
azo  colours,  diamine  colours,  &c,  have  recently  been 
introduced  for  dyeing  tussah,  with  success.  With  diamine 
colours  the  dyeing  is  performed  in  pure  water  with  the 
addition  of  common  salt  and  Glauber's  salt,  while  soda  and 
soap  are  employed  for  the  diphenyl  colours.  Light  and 
clear  shades  are  generally  produced  with  the  usual  colours  ; 
all  the  rose  shades,  from  the  most  yellow  to  the  most  blue, 
iu  a  weak  soap  bath  with  rhodamine  and  phosphine,  or 
rhodamiue  with  alkali  violet ;  all  the  light  blues  with  alkali 
blue.  &C. 

Other  kinds  of  tussah  silk,  as  the  Indian  Eria  silk  of 
Attacus  riciiii  behave  in  the  dyeing  operation  similar  to 
tussah,  while  some,  as  the  Moonga  silk  of  Anihertea  assama 
behave  like  genuine  silk.  The  most  difficult  colours  to  dye 
tussah  fibre  are  the  lightest  and  darkest.  Although  both 
the  raw  and  the  cleansed  fibre  appear  to  be  uniform  in 
texture,  its  irregular  and  uneven  structure  shows  itself  after 
bleaching.  Even  in  the  same  skein  different  parts  are 
bleached  and  dyed  with  varying  degrees  of  intensity.  The 
light  shade  which  the  tussah  has  after  bleaching  is  due  to 
oxidised  derivatives  of  the  natural  colouring  matter,  which 
cannot  be  removed  with  a  stronger  bleach  without  injuring 
the  fibres.  Sometimes  a  short,  energetic,  hot  boiling  in  a 
soap  bath  after  the  bleaching,  has  a  good  effect,  but  this 
soaping  affects  the  fibres,  and  should  not  be  continued  more 
than  10  to  15  minutes.  With  light  colours,  as  white,  sky- 
blue,  See.,  there  is  a  tendency  to  become  striated,  but  with 
cream  and  pink  shades  it  is  not  so  to  the  same  extent,  as 
the  yellowish  shade  of  the  bleached  tussah  has  less  effect 
upon  creams  and  pinks.  It  is  therefore  preferable  to 
employ  a  soap  bath  in  dyeing  light  shades,  of  course  using 
basic  dyes  and  the  alkali  colours,  such  as  may  be  employed 
with  neutral  or  alkaline  soap,  alkali  blue,  neutral  diamine 
dyes,  or  the  more  alkaline,  substantive  tetrazo  colours. 

A  difficulty  in  dyeing  tussah  lies  in  the  fact  that  the 
fibres  never  take  the  darkest  shades — as  marine  blue — 
sufficiently  deep,  owing  to  the  great  resistance  the  fibre 
offers  to  colouring  matter.  The  fibres  of  tussah  silk  arc 
not  cylindrical  like  genuine  silk,  but  are  flattened,  and 
the  substance  of  which  they  are  composed  is  not  homo- 
geneous like  the  structureless  fibre  of  the  mulberry  silk. 
Tussah  silk  consists  of  a  number  (15  to  25)  of  fine  fibrils 
running  parallel  ami  bound  together  in  bundles,  a  structure 
which  i-  distinguished  under  the  microscope,  and  gives  the 
surface  of  the  tussah  an  uneven  striated  appearance.  The 
beautiful  gloss  peculiar  to  genuine  silk  is  absent  in  tussah. 
Fhe  method  of  dyeing  tussah  black   is  si  mill  r  to   that   em- 


ployed for  real  silk,  and  being  rather  important  and  difficult 
a  lew  details  may  be  given.  The  tussah  fibre  is  treated  for 
several  hours  with  basic  sulphate  of  iron  mordant  at  30°  B.,  * 
washed  twice,  and  then  with  a  catechu  bath  (20  to 
25  per  cent,  catechu),  to  which  is  added  some  fustic  extract. 
A  catechu  bath  is  very  beneficial  to  genuine  silk,  but  great 
care  must  be  observed  with  tussah  that  the  temperature 
does  not  exceed  65°  to  70°  C,  otherwise  the  catechu  leaves 
the  fibres  and  returns  to  the  bath.  This  temperature  must 
be  retained  for  about  three  hours.  After  washing,  it  is  dyed 
with  logwood  and  soap  at  55°  to  70°  C.  for  two  to  three 
hours,  with  the  addition  of  gelatin,  and  cleared  with  acetic 
acid.  Another  method  for  blue-black  is  to  treat  the  fihrefor 
an  hour  with  iron  mordant,  rinsing,  mordanting  for  two  hours 
in  an  alum  solution  of  43  to  5°  Baume,  rinsing,  and  dyeing 
in  a  bath  (far  10  kilos,  tussah)  of  6  to  7  kilos,  logwood 
Uni  grins,  fustic,  and  2  kilos,  soap. 

For  a  deep,  full  black,  although  more  costly,  the  following 
method  may  be  used: — Mordant  during  six  hours  in  an  iron 
mordant  of  30D  Baume,  soaping,  blueing  (with  12  per  cent, 
yellow  prussiate  of  potash  and  II  per  cent,  hydrochloric  acid), 
washing,  treating  in  an  alum  bath  of  5°  Baume,  washing, 
treating  with  ferrous  sulphate  24  per  cent.,  and  dyeing  in  a 
boiling  vat  containing  60  per  cent,  logwood,  1 5  to  25  per  cent, 
fustic  (according  to  the  shade),  and  25  per  cent.  soap.  To 
finish,  one  can  em  play  with  success  the  method  adopted  for 
ecru  silk,  that  is.  alternately  treating  with  chestnut  extract 
aud  iron  pyrolignite  until  the  desired  depth  of  blue  colour 
is  obtained. 

With  each  of  these  methods  it  is  an  advantage  to 
treat  the  tussah  before  dyeing  with  a  weak  solution  (ac- 
cording to  the  strength  of  the  fibre,  }°  to  1|°  Baume)  of 
hydrofluoric  acid.  Hydrochloric  acid  may  be  used,  but 
it  gives  inferior  results.  This  treatment  removes  the 
inorganic  compounds  of  the  tussah  which  resist  the  mordant. 
The  finished  dyed  tussah,  like  Schappe  and  organzine,  is 
brightened  and  cleared  with  oil — olive  oil  for  fine  tussah 
fibre,  or  cheaper  vegetable  oils  may  be  used  if  made  into  an 
emulsion  (by  well  shaking  with  carbonate  of  potash  lye)  and 
added  to  a  tepid  acidified  clearing  bath.  The  bath  is  well 
agitated  and  the  tussah  drawn  quickly  through  for  about 
five  minutes,  and,  after  winding,  freed  from  water  in  a  cen- 
trifugal machine.  The  quantity  of  oil  used,  is  according  to 
the  silk  and  the  purpose  for  which  it  is  to  be  employed  ; 
more  is  used  for  thrown  silk  than  for  tram,  generally  5  to 
8  per  cent. ;  whereas  for  greje  rarely  more  than  3  per  cent. 

— S.  P.  E. 


The    Use   of    Benzidine   Colours   in   Discharging    Indigo. 
G.  Stein.     Earber  Zeit.  5,  1893-94,  269. 

Many  of  the  benzidine  colours  can  be  used  in  producing 
coloured  discharge  prints  on  dyed  indigo  cloth,  both  by  the 
chromate  and  acid  process  and  by  the  ferricyanide  and 
alkali  process,  the  latter  giving  the  better  results.  Brilliant 
Geranine  B,  Chloramine  yellow,  and  Chrysophenine  may 
be  applied  in  the  acid  way  ;  whilst  in  the  alkaline  process 
Chloramine  orange,  Brilliant  Geranine  3  15,  Heliotrope  2  B, 
the  Congo  and  Mikado  oranges,  and  the  Beuzo-browns  may 
also  be  used.  In  applying  the  alkaline  process,  the  colour 
may  be  added  to  a  discharge  paste  containing  potassium 
ferricyanide,  and  the  discharge  be  effected  by  a  passage 
through  caustic  soda  solution  ;  or  the  colour  may  be  mixed 
with  the  ferricyanide  and  carbonate  of  magnesia,  and  the 
discharge  effected  by  one  hour's  steaming.  The  process 
may  be  varied  by  dyeing  all  over  with  indigo  and  a  benzi- 
dine colour  aud  discharging  in  the  acid  or  alkaline  way. 
Thus  with  Chloramine  orange  an  orange  print  on  a  black 
ground  is  produced  ;  with  ( longo  orange  G  an  orange  figure 
on  a  bronze  ground,  &c. — W.  E.  K. 


Resists  with  Tannin   Mordants.     Ch.  Casanovas.     Earber 
Zeit.  5,  IS94,  233-234. 

The  following  operations  are  suitable  for  this  method  of 
treatment: — (1)  Printing  I  he  resists  and  drying;  (2)  block- 
ing in  the  tannin  and  drying;  (3)  fixing  the  tartar  emetic 
and    washing;    (4)    dyeing    with    basic    coal-tar    colours, 


I,  1804.  i 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


washing,   bleaching,    and  drying.     The    begl    means    foi 
■resisting  appears  te  b  onious 

tartrate),  but   the  tannin  antimony  Ink,  fixes  itself  m< 

ipon  the  fibres  and  aftem  ml-  colours  them.     <  kring  to 
the  tanniu,  after  blocking,  penetrating  the  fibres  before  the' 
,-  time  i"  aol  at  a  resist,  the  parts  which 
should  remain    white   take   the    dye,  and   the   subsequent 
soap  !     caching  is  ineffectual  to  mnko  them  perfectly 

irless,  rhe  resist  of  Prud'homme  for  steam  aniline 
dyeing,  bj  adding  common  salt  to  the  resist  to  obtain  a 
mori  rated  tartar  emetic,   docs   not   give  a  better 

It,  besides  being  very  hygroscopic,  and  in  the  tannin 
blocking  running  aid  '">I  remaining  clear  and  distinct, 
especially  when  treuted  in  the  "hot-flue."  The  easily- 
soluble  resist  thus  gets  on  the  crown  of  the  printing  roller, 
and  ultimately  comes  off. 

Magnesium  acetate  does  not  give  a  good  result ;  the 
resisting  parts  are,  after  dyeing,  very  much  coloured.  11  isic 
antimony  oxal  ite  used  a-  a  resist  gives  n  better  result  than 
the  means  proposed  by  Jaquet,  viz.,  to  mix  directly  with 
inuiiin  steam-dyes.  Freshly  precipitated  and  concentrated 
antimony  hydroxide  does  not  resist.  Kertess  proposed  to 
fix  the  tannin  steam-dyes  by  means  of  freshly  precipitated 
antimony  oxide.  Zinc  salt  does  not  appear  to  resist  for 
Bteam  aniline  colours  any  better  than  tartar  emetic.  More 
suitable  than  zinc  salt  and  tartar  emetic  is  the  antimonj  salt 
of  ile  Haen,  which,  together  with  tannin,  could  be  nsed  for 
cloth  ami  calico  were  it  not  so  expensive. 

A  process  devised  by  Lamy  and  Lvopp  consists  in  the 
treatment  with  iron  mordant,  donging  with  COW-dung,  then 
treatment  in  sumac,  an;',  afterwards  dyeing  with  basic  coal- 
tar  colours.  This  process  can  also  be  nsed  as  a  resist  for 
printing  under  or  upon  an  iron  mordant ;  the  parts  thus 
treated  for  resisting  subsequently  take  no  colour  when  dyed 
with  aniline  colours;  the  treatment  is  well  known  and 
satisfactory . 

Alumina  throws  down  the  tannic  acid,  and  with  this 
motdont  lighter  shades  can  he  dyed,  such  as  lilac,  rose,  &c.  ; 
the  iron,  however,  produces  cloud)  effects  by  forming  a 
lake  with  the  tannic  acid.  It  i-  said  that  Knglish  goods, 
although  dyed  twice,  are  cheap,  but  they  are  not  all  one 
could  desire  in  a  genuine  article. 

Hlockiug  in  the  tannin  (20  grin-,  per  litre),  treating  with 
tartar  em.  tic  (S  grms.  per  litre),  and  dyeing  in  a  bath  with 
an  iron  Salt  would  give  the  same  shade.  The  result  of 
this  method  of  resisting  is  satisfactory,  and  if  in  the  dyeing 
with  tannic  acid  a  little  is  fixed  upon  the  white  parts,  these 
will  be  restored  to  their  natural  whiteness  by  the  chlorine 
treatment  after  the  second  dyeing.  Treating  with  tartar 
emetic  or  steaming  after  dyeing  does  not  improve  the 
result.  Owing  to  the  difficulty  of  producing  white  with 
tartar  emetic  res:st,  the  method  of  Koechlin  freres  with 
stic  soda  was  introduced,  by  means  of  which  a  beautiful 
product  i-  obtained,  still  the  strung  caustic  lye  which  is 
employed  renders  the  fibre  liable  to  the  danger  'of  acquiring 
affinity  for  the  dye  and  producing  an  imperfect  white". 
IMying  upon  the  Davy  method  of  estimating  tannin  quan- 
titatively, and  upon  the  improved  modification  of  Ichber"- 
for  titration  of  the  tannic  acid,  the  author  has  proposed  the 
following  a-  a  suitable  resisting  agent :— 900cc.  of  thickening 
British  gum  SO  grms.  of  gelatin,  dissolved  in  100  cc.  of 
■water  and  added  to  the  thickening,  to  which  are  added,  cold, 
of  nitrate  of  alumina  of  15    Baume. 

Stamping,  drying,  blocking  in  a  somewhat  concentrated 
solution  of  tannin,  fixing  with  tartar  emetic,  and  dyeing  with 
aniline  colours  and  washing  follow .  (More  gelatin  may  he 
nsed,  but  it  is  better  to  boil  the  gelatin  until  it  ceases  to  run 
when  cold  .   ,t  precipitates  the  tannin.) 

In  this  manner  a  perfect  result  is  obtained,  and  the  same 
a-  with  aniline  colours  that  are  fixed  with  tannin  and 
tartar  emetic— S.  1".  E. 


m-dyeing  with  Benzidine  Colours.  J.  Mullerus 
Farber  Zeit.  5,  1894,  234. 
In  the  Them.  Zeit.  31,  1894  (.thi.s  Journal,  1894,  124— 125) 
an  interesting  artiele  appeared  in  which  Dr.  I'  O  Weber 
speaks  of  the  possibility  of  obtaining  an  organic  like- 
formtng    compound    which    would    furnish    a   means    for 


dyeing  with  benzidine  colonra  n| otton  fibres  as  with 

wool      Weber  i,  after   manj 

ipts,  in  obtaining  with  egg  albumin  or  blood  albumin 
lannginio  acid,  or  with  an  insoluble  -ait  of  the  Bulpbonic 
aeid  of  .,  dye,  the  desired  lake-forming  amine  "r  amido- 
acid,     W.ii,  i     dm-    nut    appear    t"    have    experimented 

with    albumin    alone  ;    he    only  mentions    thai    tin-  1. 1 1 

albumin,  al  l<  i-t  in  a  coagulab  I  form,  ha-  the  property 
of  fixing  Bulphonic  arid  colours  As  the  fa  tness  in 
"iih  albumin-fixed  benzidine  ami  diamine 
ei.li.ur-  i-  -,,  striking,  tin-  idea  that  the  function  of  the 
albumin  i-  only  thai  of  an  indifferent  mordantingagent,  iscon- 
ceivable  Weber's  supposition  seems  to  endorse  this  view. 
For  three  year-  the  author  ha-  employed  blood  albumin 
with  sulphonic  dyes  for  the  production  of  colours  resistant 
to  light,  with  "Kouge  de  St.  Denis."  Before  dyeing  he 
prepare-  the  eottou  in  a  bath  containing  10  per  cent  of 
blood  albumin  1:1  and  10  per  cent,  turkey-red  oil  of 
GO  per  cent.,  drying  and  dyeing  OS  usual.  The  -tuff 
thus  prepared  take-  tin-  colour  better  and  is  fuller,  and 
stands  water  and  light  well.  It  is  noticeable  tint  by  the 
use  hi  albumin  solution  alone,  even  with  doable  the 
quantity,  an  inferior  result  is  obtained. — S.  1*.  E, 


The   Influence   of   Weighting  <m   the  Specific  Gravity  of 

Silk.     II.  Silbermann.     (him.  Zeit.  18,  1894,  744. 

See  nuiler  XXIII..  page  907. 


PATENTS. 
Improvements    in    Apparatus  for    Dyeing    Stubbing    or 

Sheers  of  Fibrous  Material.  J.  Rhodes  and  A.  B. 
Perkins,  Bradford,  Vorks.  Ettg.  I'at.  13,579,  .Inly  13, 
1893. 

Tiik  object  of  this  invention  is  to  uniformly  expose  the 
material  to  the  dyeing  liquor,  without  treatment  liable  to 
derange  the  fibres.  The  apparatus  consists  of  a  tube  oi 
series  of  tubes,  each  tube  being  as  long  as  the  height  of 
the  building  will  allow.  The  tubes  are  arranged  in  pairs 
over  vats  containing  guide  rollers,  and  the  dye  liquor,  a- 
well  as  the  material,  passes  down  one  tube  into  the  vat, 
and  rises  in  the  second  tube,  at  the  top  of  which  the  slivers 
pass  between  squeezing  rollers,  and  may  then  be  carried 
through  one  or  more  further  pairs  of  tubes,  similarly 
supplied  with  dyeing  liquor,  to  complete  the  dyeing 
operation.  The  slivers  are  attached  to  an  endless  flexible 
apron.  The  flow  of  the  liquid  through  tbe  tubes  may  be 
either  in  the  same  or  the  reverse  direction  to  that  of  the 
material ;  or  the  liquid  may  he  stationary  in  the  tubes 
during  the  passage  of  the  material.  -II.  1!.  j: 


Improvements  in  Machinery  for  Washing  and  Scouring 
Wool,  Worsted.  Yum,  Stubbing,  ami  other  Fibres. 
Brintons,  Limited,  and  I..  Hanson,  Kidderminster. 
Eng.  Pat.  14,865,  August  3,  1893. 

Tiir:  object  of  tbe  invention  is  to  construct  a  self  acting 
washing  and  scouring  machine  without  the  use  of  recipro^ 
eating  forks.  The  materials  are  carried  along  on  a  series 
of  endless  aprons  ;  helow  each  apron  is  a  vessel  containing 
the  washing  liquid,  which  is  pumped  from  here  into  a 
shallow  vessel,  with  a  perforated  bottom,  above  the  apron, 
and  thence  showered  down  upon  the  material.  A  series  of 
four  or  more  such  machines  should  be  in  use  together,  the 
wool  being  treated  with  the  dirtier  scouring  liquor  from 
previous  lots  in  the  first  machine,  and  with  fresh  clean  water 
in  the  last.  At  the  delivery  end  of  each  apron  the  wool 
passes  between  squeezing  rollers.  — K.  B.  B. 


Improvements  in  the  Process  for  Producing  /",<-.'  Colours 
from  Direct  Dyes  on  Cotton.  O.  I  mray,  London.  From 
The  Farbwerke  vormals  Meister,  Lucius,  and  Burning, 
Hoechst-am-Main,  Germany.  Eng.  I'at.  15.326  Autmst 
11.  1893.  ^ 

A  GBBAT  defect  of  many  "direct  eottou  "  dyes  is  their  want 
of  fastuess  to  washing,  an  1   the  readiness  with  which  they 
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blued  on  to  the  undyed  portions  of  the  fibre.     According  to 

patent,  the  colours  are  made  fast  to  soap  by  treatment 

of  the  fibre,  atter  dyeing,  with  a  solution  of  a  chromium 

salt,  preferably   at   the   tn.il.     The   colouring  matters   most 

Me  for  this    treatment  are  those   simple  and  mixed  azo 

colouring  matters  which  dye    directly  on  cotton,  and  which 

contain    as    components    salicylic     acid,   ortho-    and    meta- 

eresotie   acid  (hydroxy-toluic    acid),   a-hydroxy-naphthoic 

I,  or  dihydroxy-naphthalene-inoiio-  and  disulphonic  acids 

derived  from  1  .S-dibydroxy-naphthalene. 

Basic  chromium  salts  arc  best  suited  for  this  purpose.  A 
nearly  complete  formation  of  the  chrome-lake  will  be 
obtained,  for  example,  by  passing  the  goods  for  a  few 
minutes  through  a  boiling  solution  containing  05grm. 
of  basic  chromium  chloride  per  litre.  The  following  is  an 
example  of  the  manner  of  carrying  out  the  invention  : — 

F<U't  Yellow  on  20  kilos,  of  Cotton  Thread. — The  pre- 
viously well-boiled  thread  is  boiled  for  three-quarters  of  an 
hour  in  a  bath  containing — 

0-8  kilo,  cotton  yellow  G. 

2     „    sodium  phosphate. 
0-2     „     soap. 

2     ,,     common  salt. 
600  litres  water. 

It  is  then  taken  up,  left  to  cool,  well  wrung,  and  vforked 
for  half  an  hour  at  the  boil  in — 

600  litres  of  water, 

0'5  kilo,  basic  chiomium  chloride  ; 

after  which  it  is  slightly  rinsed  and,  if  necessary,  soaped. 

— R.  B.  B. 


Improvements  in  Apparatus  fir  Treating  Fibrous  Ma- 
terials, Yams,  or  Threads  with  Mordanting,  Preparing, 
Dyeing,  or  other  Liquids.  T.  P.  Miller,  Cambuslang, 
Lanark.     Eng.  Pat.  16,038,  August  25,  1893. 

The  fibrous  materials  in  an  uuspuu  condition  are  placed  on 
an  endless  web  of  cotton  cloth,  and  carried  through  a  long 
trough  containing  the  liquid.  At  the  middle  part  of  the 
trough  there  are  a  number  of  beetles,  which  are  lifted  by 
reciprocating  metal  pieces,  but  drop  by  their  own  weight 
on  to  the  materials.  By  means  of  a  ratchet-wheel  feed,  the 
endless  web,  with  the  materials  on  it,  is  moved  forward  at 
each  ascent  of  the  beetles,  and,  after  passing  under  these, 
carries  the  materials  between  a  pair  of  squeezing  rollers  at 
the  delivery  end  of  the  trough. — It.  B.  B. 


Improvements   in  Dyeing    Wool  with   SiUphonic  Acids  of 
Anthraquinone  Colouring  Matters.      O.  Imray,  London. 
From  The  Farbwerke  vorm.  Meister,  Lucius,  and  Bruning, 
Hoeehst-am-Main,  Germany.     Eng.  Pat.  17,544,  Septem- 
ber 18,  1893. 
A  further  application  of  the  process  described  in   EDg. 
Pat.  15,310  of  1892   (this  Journal,   1893,   825).     The  wool 
.-  dyed  in  an  acid  bath  with  the  snlphonic  acid,  and  sub- 
sequently   converted   into   colour-lake   by    treatment    with 
metallic  salts.     The  sulphonic  acids  employed  may  be  those 
not   only  of  alizarin,  but   also  of  anthraquinone  colouring 
maiters    containing   more    hydroxy-groups,    aud    of   their 
nitro-,  amido-,  Ssc.,  derivatives.     The   method  of  dyeing  is 
fully  described  in  the  previous  patent. 

The  advantages  claimed  are  :  (1)  only  one  bath  is 
required  ;  (2)  greater  uniformity  of  shade,  more  thorough 
dyeing,  and  shades  faster  against  rubbing;  (3)  the  possi- 
bility of  employing  the  alizarin  dyes  in  new  branches  of 
the  industry. — K.  B.  B. 


Improvements  in   Rotary   Washing  and  Dyeing  Machines. 

.,.  W.  Crabtree.    Bradford,    Yorks.      Eng.    Pat.   19,769, 

October  20,  1893. 
The   machine   consists  of  a  fixed   outer   cylinder  and  an 
inner  cylindrical    cage,    which   is    revolved    alternately   in 
opposite  directions,  and  which   is   partly   solid  and   partly 
perforated,  the  perforations  being  narrow   slots   cut   in  the 


direction  of  rotation.  Within  the  inner  cage  are  a  number 
of  Usuare<i  longitudinal  chambers,  one  half  of  the  U  being 
perforated,  the  other  half  solid.  During  the  rotation  of  the 
cage  these  chambers  carry  liquid  from  the  bottom,  and  when 
near  the  top  discharge  it  in  a  spray  on  the  fabrics.  The 
chambers  are  placed  with  the  perforations  in  opposite 
directions,  so  that  half  of  them  work  in  each  direction  of 
rotation.  Inside  the  cage  also,  a  number  of  perforated  pipes 
are  arranged  for  the  introduction  of  steam  in  a  series  of  tine 
sprays. — K.  B.  B. 


Improvements  relating  to  Dyeing  Wool  with  Chromium 
Lakes.  E.  Hoffmann,  Leipzig-Lindenau,  Germany. 
Eng.  Pat.  11,077,  June  7,  1891. 
The  dyestuffs  are  applied  in  a  single  bath,  together  with 
the  chromium  salt  of  an  organic  acid,  which  may  be  tartaric, 
citric,  oxalic,  succinic,  lactic,  benzoic,  salicylic,  or  malic 
acid.  Or  the  organic  salt  is  mixed  with  some  other  chromium 
salt,  e.g.,  the  chloride,  sulphate,  nitrate,  fluoride,  acetate, 
&c— B.  B.  B. 


YII.-ACIDS,  ALKALIS.  AND  SALTS. 

Xotes  on   the  Manufacture  of  Sulphuric  Acid   in  America. 
G.  Lunge.     Zeits.  angew.  Chem.  1894,  133—137. 

The  growing  demand  for  superphosphates  has  favourably 
reacted  on  the  American  sulphuric  acid  industry,  and  it  is 
stated  that  the  yearly  output  of  acid  is  represented  by  a 
niouey  value  of  some  6h  million  dollars.  The  works  produc- 
ducing  the  same  are  as  a  rule  well  erected  and  compare 
advantageously  with  similar  European  establishments. 

Very  little  can  be  said  about  the  construction  of  the 
chambers.  At  one  of  the  works  the  author  noticed  a  set 
of  1 2  chambers  each  only  8  ■  2  metres  long,  and  here  the 
chamber  space  required  and  the  nitre  consumption  were 
said  to  be  very  low.  At  another  works  a  set  of  three 
chambers  was  "erected,  18,  15,  and  12  metres  long  respec- 
tively, with  a  plate  tower  inserted  between  each  chamber. 
This  arrangement  is,  however,  not  at  work  yet,  and  no 
details  can  be  given  as  regards  the  efficiency  of  the  plate 
tower  in  this  position. 

Among  pyrites-kilns  that  of  Speuce,  although  labour- 
saving,  is  said  to  be  too  troublesome  to  work.  Johnson's 
kiln  (similar  to  JIcDougall's)  receives  greater  praise.  But 
in  the  author's  opinion  the  Frasch  kiln  is  the  best  apparatus 
hitherto  constructed  for  roasting  pyrites.  Falding's  im- 
provement (this  Journal,  1893,  1032)  is  also  remarkable; 
here  the  bricks  are  hollow  and  form  channels  for  the 
circulation  of  air,  which  keeps  the  brickwork  cool,  and  the 
heated  air  may  be  afterwards  passed  below  the  bars. 

The  draught  is  produced  by  means  of  fans  of  hard  lead, 
or  of  wood  covered  with  lead,  fixed  on  rotating  iron  shafts, 
which  run  in  lead  bearings,  without  stuffing-boxes.  The}'  are- 
driven  by  electromotors  and  are  greatly  to  be  recommended. 

A  siphon  of  very  practical  construction  may  be  mentioued 
here.  Its  shorter  leg  c  opens  into  a  bulb  A,  which  is 
provided  on  the  bottom  with  a  short  exit-tube  closed  by 
means  of  a  glass  ball  a.  When  setting  the  siphon,  air  is 
blown  into  the  tube  6,  the  acid  rises  into  the  tube  c,  and 
overflows  from  d.  From  this  moment  the  siphon  becomes 
self-acting  and  the  acid  enters  through  a. 

The  concentration  of  sulphuric  acid  is  chiefly  effected  in 
platinum  vessels,  often  in  combination  with  cast-iron  vessels, 
which  latter  are  either  retort-shaped  or  provided  with  a 
leaden  lid  cooled  from  outside  (as  proposed  by  Faure  and 
Kessler).  The  gold-lined  platinum  vessels  of  Heraeus  are 
extensively  used,  and  are  said  to  be  a  success  when  working 
with  not  too  impure  an  acid.  Where  first  cost  is  a  con- 
sideration, cast-iron  retorts  are  used,  either  wholly  or  in 
combination  with  platinum  vessels.  Thus,  at  one  of  the 
works  the  acid  is  concentrated  up  to  93 "5  per  cent,  mono- 
hydrate  in  platinum  vessels,  and    from    this    point    up  to 
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-  per  cent,   in    round   iron   vi  metre 

diameter  and  made  of  .'>  oin.  mol         I  uoh  a  pan 

is  about  t»"  months,  and  bul  little  iron  goes  into  solution. 


Another  evaporating  plant  consists  of  two  platinum  pans 
for  concentrating  up  to  166  Tw.,and  of  an  iron  pan  for 
169   Tw.  iii-i<l.    This  sequently  somewhat  impure, 

ami  is  used  for  purifying  oils.  The  heating  is  effected  by 
means  of  liquid  fueL  The  waste  heat  passes  over  other 
i. irait-  there  aoid  from  1 16  Tw.  to  1  16  Tw. 
It  is  stated  that  nm  kilos,  of  169  Tw.  vitriol  require  7-5 
kilos,  of  oil,  costing  about  J  ,</.,  whilst  platinum  stills  require 
for  a  similar  quantity  IS — 20  kilos,  of  coal.  The  iron  pans 
last  for  three  months. 

Another  combination,  yielding  a  9S  per  cent,  vitriol, 
consists  of  two  platinum  vessels  with  lead  covers,  of  which 
the  upper  vessel  containing  t lie  weak  acid  is  heated  >. 
;iud  of  two  separately  heated  iron  retorts  provided  with  lids. 
The  whole  is  completely  surrounded  with  fire,  which  passes 
first  below  the  pans  and  returns  over  the  top  lids. 

At  the  California  Powder  Works,   Pinole,  California,  a 
iron   pan  is  in  use  measuring   1 '  08  m.  x  046  m.  x 
i  m.  deep,  and  divided  by  means  of  partition  walls  into 
three  channels,  each  0-127  m.  wide,  for  the  circulation  of 
the  aeid.     The  acid  is  finally  delivered  into  Johnson   and 
Matthey's    platinum    cooling    apparatus,  from    which    it   is 
obtained  perfectly  clear.    The  vitriol  resulting  from  6 
cub.  metres   chamber  space   passes  through  two   Del] 
apparatus   into   the  iron    pan,  which  is  heated  by  means    of 
mineral  oil.     The   pans   last   about    1 — G   months,   and    the 
resulting  acid  is  remarkal.lv  free  from  iron. — H.  A. 


The  Electrolytic  Production  of  Potassium  Chlorate. 
C.  Baussermann  and  W.  Naschold.  Chem.  Zeit.  18, 
1894,  B51      -   - 

Experiments  were  made  to  determine  the  conditions  most 
favourable  to  the  production  of  chlorates,  the  apparatus 
used  consisting  of  a  quadrangular  vest  t  iron,  which 

served  also  as  cathode,  the  anode  being  of  retort  carbon  ox 
of  platinum  enclosed  in  a  porous  clay  cell.  The  capacity 
of  the  anode  cell  was  0-5  litre  and  that  of  the  cathode 
compartment  1  litre.  The  current  was  produced  from  a 
lynamo  with  a  voltage  of  1 10,  the  -trength  being  maintained 
at  J  amperes  by  means  of  added  resistances.  The  duration 
of  each  experiment  being  three  hours,  the  current  value 
;al  to  15  ampere  hours ;  the  temperature  was  regu- 
lated by  immersing  the  apparatus  in  a  water-bath.  After 
every  experiment  the  volumes  of  the  anode  and  cathode 
solutions  were  measured  and  the  liquids  analysed.  Of  the 
cathode  solution  100  cc.  were  boiled  and  diluted  to  500  cc. ; 
one  part  was  then  titrated  with  semi-normal  hydrochloric 
aeid,  usiDg  methyl  orange  as  an  indicator,  whilst  another 
part,  just  acidified  with  dilute  sulphuric  acid  and  neutralised 
by  digestion  with  zinc  oxide,  was  used  after  filtration  for 
the  estimation  of  chlorine  by  decinormal  silver  solution. 
In  the  anode  solution  the  total  chlorine  was  determined  as 
above  ;  to  determine  the  chlorate  a  part  of  the  boiled  and 
then  diluted  solution  was  mixed  with  excess  of  decinormal 
ferrous  salt  and  dilute  sulphuric  acid  and  heated,  the  excess 
of  ferrous  salt  being  titrated  back  with  potassium  perrnan- 


1  amp.  re  hour  should  j  ield 

a     KOH       In    the 
first  expei  iment  a  10  pi  KC1  at  li°C. 

.   Alike  for  thl    an."le  an. I  callc.de  CI  IN.  the  .  B 

I    .in  .  a... i  the  em  i.  hi 
density  0  p.i   s.|.  cm.,  while  the  volt 

from  Hui   all.  i   the  three  hours  onl)  0-Bgrm. 

KClOj  was  found  in   the  a  nude  -..lut  i.. n.  equal  to 

pi  i    hour  .  i .  of  ih.-  theoretical  j  ield. 

In  a  second  experiment,  otherwise  similar  to  the  first,  100 
gnu*,  of  a  30  per  .cut   potash  solution  were  run  into 

.ii  such  a  rate  that 
chlorine  was  always  distinctly  present.  In  spite  of  the  lose 
of  chlorine  0-88  gnu.  of  KC10,  pei  ampere  bout  were 
obtained,  ..r  50  per  -cut.  of  the  theoretical  J  ield.  In  a  third 
riment  the  lOOgrms.  ••!  potash  solution  were  so  added 
that  the  reaction  throughout  was  slightly  alkaline. 
anode  ww  of  platinum  sheet  (210  sq.  cm.  in  effective  sur- 
face), and  the  voltage  averagi  .1  four.  The  result  •■  a-  better. 
0-5  gnu.  Kill).,  p.r  ampere  hour  (=  C"  per  cent,  of 
theoretical)  being  formed  at  the  anode  Bj  substituting 
potassium  hydroxide  for  the  potassium  chloride  in  the 
18*5  percent,  of  the  theoretical  result  was 
obtained,  which  accords  with  the  observation  that  the 
chlorate  is  produced  bj  a  secondary  action  of  chiorine  on 
caustic  potash,  and  not  by  that  of  electrolytic  oxygen  on 
potassium  chloride.  I'.y  substituting  platinum  wire  for 
sheets  great  i  current  density  per  |.  cm.  of  amide  surface 
was  obtained,  and  a  distinct  smell  of  ozone  was  observed ; 
yet  in  this  experiment,  and  in  others  in  which  a  higher 
temperature  (up  to  85  ('.lor  a  stronger  solution  of  potas- 
sium chloride  were  used,  no  appreciable  alteration  in  the 
result  was  observable,  nor  was  there  any  change  in  the  y  ield 
of  chlorate  when  potassium  hydroxide  was  substituted  for 
the  chloride  in  the  cathode  cell,  FroJl  these  experiu 
it  would  seem  that  the  highest  yield  of  chlorate  is  obtained 
when  the  anode  solution  is  kept  faintly  alkaline,  whili 
lower  if  a  weak  acid  oi  strongly  alkaline  solution  be  used  ; 
on  the  other  hand,  it  is  not  greatly  affected  by  a  modi 
alteration  in  temperature  or  concentration.  Nevertheless, 
a  stronger  solution  and  a  higher  temperature  are  more 
conductive  and  therefore  more  economical.  On  a  large 
scale,  therefore,  the  solution  should  be  concentrated  and 
warm  i  Sir)  :  platinum  is  the  best  material  for  the  anode, 
but  lead  or  lead  peroxide  might  possibly  be  substituted. 
In  practice,  instead  of  using  fresh  can-lie  alkali,  the  cathode 
liquid  might  be  caused  fo  flow  at  a  suitable  rate  into  the 
anode  cells.  The  chlorate  is  obtained  from  the  anode  liquid 
by  crystallisation,  followed  by  washing  and  recrvstallisation. 
It  is  -till  an  open  question  whether  the  direct  production 
of  chlorate  in  this  way  is  more  economical  than  the  pre 
in  which  electrolytic  chlorine  is  employed.  Much  depends 
upon  the  possibility  of  obtaining  a  diaphragm  of  low  resist- 
ance capable  of  resisting  the  action  of  chlorine  and  of 
alkalis.  Sodium  chlorate  may  be  formed  in  like  manner  to 
the  potassium  salt. — W.  (i.  M. 


The  Action  of  Sodium  Peroxide  upon   Acids  in  Alcoholic 

Solution.     J.  Tafel.     Iier.  27,  816. 

Co.mmkio  ial  sodium  peroxide,  although  acting  violently 
upon  many  organic  bodies,  does  not  seem  to  react  with 
alcohol.  With  very  dilute  alcohol,  and  even  with  acids  in 
alcoholic  solution,  little  or  no  oxygen  seems  to  be  evolved. 
In  the  case  of  concentrated  alcoholic  hydrochloric  acid, 
although  there  is  no  visible  evolution  of  ga-.  a  crystalline 
powder  is  deposited. 

The  product  must  be  either  a  mixture  or  a  combination 
of  sodium  chloride  with  a  body  of  the  composition 
XaHO=.  The  following  equations  probably  represent  the 
reactions  : — 

Na.05  +  HC1  =  XaC'l  -  UaO(OHj 

By  action  of  heat — 

2NaO(OH)  =  2NaOH  +  O, 

On  treating  with  water — 

NaO(OHj  -  H..0  =  NaOH  +  Ha  >; 

c  3 
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Tlie  equations  only  generally  represent   the    reactions 

takiDsr  place.  . 

Sulphuric  acid  and  nitric  acid  act  m  :i  similar  way  with 
commercial  sodium  peroxide 

The  hydrate  NaO(OH)  doe-  not  seem  to  have  the 
property  of  forming  salts  with  either  hydrochloric,  sul- 
phuric, or  nitric  acid. 

Witii  acetic  acid,  sodium  peroxide  behaves  quite  dif- 
ferently. It  the  peroxide  of  sodium  be  thrown  into  acetic 
acid,  the  latter  immediately  hursts  into  flame.  But  if  it 
be  added,  with  certain  precautions,  to  a  solution  of  acetic 
acid  in  alcohol,  it  gives  a  clear  solution,  from  which  a 
colourless  salt  crystal!.-  s  out  I  his  salt  gives  off  oxygen 
at  a  low  temperature,  and  with  water  gives  a  solution 
which  behaves  in  many  respects  like  a  solution  of  hydrogen 
peroxide,  and  which  is  neutral. 

On  heating  this  product,  oxygen  and  water  are  given  off, 
and  the  residue  is  nothing  but  sodium  acetate.  It  is  there- 
fore possible  that  by  the  action  of  sodium  peroxide  upon 
acetic  acid,  sodium  acetate  is  formed  with  hydrogen  peroxide 
in  the  form  of  water  of  crystallisation.  This  would  explain 
the  behaviour  with  heat  and  with  water.  Hut  the  author 
thinks  there  must  be  a  similarity  in  the  reaction  which  takes 
place  when  acetic  acid,  and  when  mineral  acids  act  upon 
-odium  peroxide.  The  explanation  above  given  cannot 
apply  to  the  product  of  the  action  of  the  peroxide  on 
hydrochloric  acid,  since,  according  to  analysis,  this  product 
evolves  too  little  water  to  correspond  with  the  amount  of 
oxygen,  if  both  were  present  in  the  state  of  H2Os.  He 
thinks  it  more  probable  that  the  following  reaction  takes 
place — 
NajO.  +  2C.HA  =  XaC;H30.,  +  XaO(C.,H30,)  +  H20. 

Thus  the  hydrate  XaO(OH)  seems  to  form  a  salt  with 
acetic  acid,  but  not  with  mineral  acids. 

In  conclusion,  the  author  has  found  that  commercial 
sodium  peroxide  is  chanped  by  pouring  alcohol  upon  it. 
l'art  of  the  substance  goes  into  solution,  from  which,  con- 
centrated hydrochloric  acid  precipitates  nothing  but  sodium 
chloride.  The  remainder,  which  is  insoluble  in  alcohol, 
forms  with  alcoholic  hydrochloric  acid  a  salt  which  in 
appearance  cannot  be  distinguished  from  the  salt  obtained 
directly  from  commercial  peroxide,  hut  which,  according  to 
analysis,  contains  sodium  chloride  and  the  hydrate,  in  the 
proportion  of  approximately  1  :  1. — H.  M. 


The  Estimation  of  Sulphur  in  Sulphides,  with  Simultaneous 
Determination  of  Arsenic.  P.  .launasch.  Zeits.  anorg. 
Chem.  6,  1894,303. 

See  under  XXII  [.,  page  905. 


PATENTS. 

Improvements  in  or  relating  to  the  Treatment  of  Sodium 
Chloride,  and  to  the  Method  of  Utilising  the  Products  in 
the  manufacture  <<f  White  Lead,  and  of  Soda,  Chlorine, 
and  their  Derivatives.  R.  Haddon,  London.  From 
Compagnie  Electro-Chimique  de  St.  Beron,  Paris,  France. 
Eng.  Pat.  13,406,  July  10,  1893. 

These  improvements  relate  to  methods  of  dealing  with 
the  products  set  free  in  the  electrolysis  of  salt  solution ; 
the  chlorine  and  soda  solution  being  brought  together 
outside  the  electrolytic  apparatus  for  the  production  of 
hypochlorite  of  soda  ;  or  the  chlorine  being  given  off  is 
converted  into  useful  derivatives,  and  the  caustic  soda 
solution,  containing  120  grins,  of  caustic  soda  per  litre, 
broueht  into  contact  with  litharge  in  a  digester,  mechanically 
agitated,  the  solution  of  the  litharge  being  assisted  by  heat, 
and  the  hot  solution  carbonated  in  a  series  of  carbonators, 
insoluble  white  lead  being  precipitated  and  separated  by  a 
filter-press  ;  the  alkaline  liquid  being  further  carbonated 
for  production  of  insoluble  bicarbonate  in  solution  of  sodium 
chloride,  which  mother-liquor  is  returned  to  the  electrolyser. 
The  same  process  and  apparatus  may  be  employed  for 
carbonating  the  alkaline  liquid  direct  from  the  electrolyser, 
the  chlorine  being  emploved  for  production  of  chloride  of 
lime.— J.  C.  Is. 

Improvements    in    the    Electrolysis    of  Iodides,   Bromides, 
Nitrates,  and  other  Salts.     J.  Hargreaves,  Farnworth-in- 
Widnes,  and  T.  Bird,  Cressington,  Liverpool.     Eng.  Pat. 
14,130,  July  21,  1893. 
This  invention  relates  to  the  decomposition  of  iodides,  bro- 
mides, nitrates,  and  other  salts  by  the    electrolytic  method, 
and  consists   in   the  employment  of  apparatus   of  the  kind 
described  in  the  specification  of  Eng.  Pat.  18,871  of  1892  (this 
Journal,  1894,  255,  and  528)  for  use  in  the  manufacture  of 
alkali.     The  inventors  find  that  electrolytic  apparatus  of  the 
kind  referred  to  is  applicable  for  use  in  the  decomposition  of 
various   substances  besides  sodium  chloride,  such   salts  as 
above  mentioned,  yielding  iodine,  bromine,  and   nitric  acid 
next  the  anode  respectively. — J.  C.  R. 


The  Behaviour  of  the  Woods  of  Conifers  to  Solutions  of 
the  Chlorides  of  Copper.  E.  Jensch.  Zeits.  angew. 
Chem.  1S94,  153—155. 

When  extracting  copper  from  its  ores  according  to 
Hoepfner's  process  (this  Journal,  1S89,  401),  great  diffi- 
culties have  been  encountered  owing  to  the  carbonising 
action  of  the  hot  cuprous  chloride  solutions  on  the  timber 
of  the  conical  rotating  drums  such  as  are  used  in  the 
extracting  process.  After  22  days'  work  the  fir  staves 
were  found  to  be  carbonised  to  a  depth  of  4 — 5  mm.,  and 
the  pitch-pine  staves  to  a  depth  of  12 — 16  mm.  It  was,  in 
fact,  quite  impossible  to  keep  the  apparatus  liquor-tight. 
Further  experiments  proved  that  slowly-grown  Bavarian 
fir  shows  greater  powers  of  resistance  thau  pitch-pine  to  the 
action  of  hot  cuprous  and  cupric  chloride  solutions. — II.  A. 


Volumetric  Estimation  if  Sulphuric  Acid  in  Crude  Com- 
mercial Hydrochloric  Acid.  L.  Kurup.  Chem.  Zeit. 
18,  1894,  225. 

See  under  XXIII.,  page  904. 


Improvements  in  the  Electrolysis  of  Chlorides,  Iodides, 
Bromides,  2\  Urates,  and  other  Salts,  and  in  Apparatus 
therefor.  J.  Hargreaves,  Farnworth-in-Widues,  and  T. 
Bird]  Cressington,  Liverpool.  Eng.  Pat.  14,13!,  July  21, 
1S93. 

These  improvements  relate  to  developments  of  the  process 
contained  in  Eng.  Pats.  18,871  of  1892,  5197  and  5198  of 
1893  (this  Journal,  250,  255,  and  528  of  1894),  wherein  a 
cathode  is  employed  in  contact  with,  or  forming  part  of,  a 
porous  partition  in  apparatus  for  the  electrolygis  of  alkali 
salts.  The  present  objects  are  to  secure  a  more  efficient  and 
convenient  construction  of  apparatus  in  the  direction  of 
modifications  of  the  methods  employed  in  forming  the  porous 
diaphragm,  of  lime  and  asbestos  on  wire  gauze,  dried,  and 
steeped  in  phosphate  of  soda,  &c.  solution,  thus  converting 
the  lime  or  baryta  into  insoluble  phosphate,  the  soda  being 
"  left  free.'"  In  some  cases  the  alkaline  earth  is  carbonated 
before  being  treated  with  phosphate  or  silicate,  and  the 
density  of  the  diaphragm  may  be  varied  by  treatment 
with  solution  of  lime,  baryta,  or  magnesia,  drying,  and  again 
treating  with  phosphates  or  silicates. — J.  C.  B. 


Sute    on     the    Valuation     of    Potashes.     O.    Ileruheimer. 
Chem.  Zeit.  18,  1894,  742. 

See  under  XXIIL,  page  905. 


Improved  Process  and  Apparatus  for  the  Manufacture  of 
Cyanides.  A.  Gordon  and  J.  Gordon.  Loauhead, 
Midlothian.     Eng.  Pat.  16,750,  September  6,  1893. 

The  blast  furnace  in  which  the  process  is  couducted,  has  its 
lower  part  shaped  like  an  inverted  truncated  cone,  formed 
as  an  iron  water-jacket,  several   inches  wide,  through  which 


.  iv.M. : 
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water  is  kept  Bowing,  the  tuyere  openings  being  into  the 
lower  part.  The  jacket  may  In-  continued  up  the  barrel  .-i 
the  furnace,  which  has  an  outlcl  a  iihoi  the 

hottest  part     The  fumes  an'  drawn  through  this  outlet   bj 
mi    exhausting    apparatus    bo    at    to 
of  ii'  to  which  »  be   applied  externally 

rhere  an'  bottom  boxes  to  the  pipes  thai  can  !..-  heated 
in. in  fireplaces  when  II  is  desired  to  draw  oil  the  fumes 
in  a  fused  state.  There  is  also  »  wel  fume  condenser, 
similar  t.-  thai  described  in  Ens;.  Pat.  5339  of  1878. 
I'd,-  top  ol   ili.   inn  i  idea  with  an  outer  iron  cup 

and,., |  the  cup  of  the  usual  description;  lmt  tin-  cone 

in  aperture  above,  closed  by  an  iron  ball,  an 
hand  lever,  opening  oul  to  a  box  or  hopper,  into  which  the 
alkaline  materials  for  producing  cyanides  are  j>lai 
When  the  cone  with  its  hopper  is  depressed,  the  fuel  falls 
from  tlic  larger  hopper,  about  the  circumference  of  the 
furnace,  leaving  the  inner  part  vacant  for  the  materials, 
which  are  introduced  to  the  centre  from  the  cone.  By  this 
arrangement  injurious  action  on  the  brickwork  walls  of  the 
furnace  is  obviated. 

In  manufacturing  potassium  cyanide,  for  instance, 
potassium  carbonate  is  intimately  mixed  with  carbonaceous 
matter,  preferably  nitrogenous,  such  as  animal  substances, 
coal,  pitch  from  shale,  and  the  like  for  introduction  to  the 
furnace  interior.  Ammonia  may  be  passed  into  the  furnace 
along  with  the  blast.  The  heat  maintained  is  high  enough 
to  volatilise  the  cyanide  as  it  forms,  so  that  it  is  conducted 
as  funic  into  the  condensing  apparatus.      1  .  S. 


Improvements  in  the  Manufacture  of  Sulphocyanides. 
11.  W.  Crowther,  West  Bromwich,  and  E.  C.  Rossiter, 
Smethwick,     Eng.  Pat.  17,846,  September  22,  L893. 

Calcium  Bulphocyanide  is  obtained  In  digesting  together 
ammonia,  carbon  bisulphide,  and  lime,  preferably  approxi- 
mately in  the  proportions  indicated  by  the  equation— 

2NH,  r  2CS    •  21   .11  ( >a      CaSCNS  -  Cair.s..  +  4H.0 ; 

but  a  slight  excess  of  both  ammonia  and  lime  is  used. 
The  ammonia  is  taken  at  7  to  15  per  cent,  aqueons 
solution,  which  is  charged  into  an  iron  autoclave,  fitted 
with  stirrer  and  steam-jacket,  the  latter  admitting  of  cold 
water  being  run  in  for  rapid  cooling.  The  lime  solution 
is  then  added,  and  when  these  are  well  mixed,  the  carbon 
bisulphide.  The  pressure  is  allowed  to  rise  to  15  to  2o  lb. 
per  square  inch  before  shutting  off  steam,  after  which  the 
pressure  may  rise  to  60  to  90  lb.  When  the  pressure  has 
fallen,  the  vessel  maybe  again  heated.  Other  bases  may 
be  substituted  for  lime  :  namely,  baryta,  strontia,  magnesia, 
and  the  caustic  alkalis.  The  solution  of  calcium  sulpho- 
oyanide  and  sulphydrate  obtained,  is  run  iut  •  a  series 
of    -.  scribed    in    Eng.   Pat.   8666    of     1887,  for 

treatment  with  carbonic  acid,  preferably  limekiln  gases, 
to  convert  the  sulphydrate  into  carbonate  or  bicarbonate. 
The  hydrogen  sulphide  evolved  may  be  utilised  in  making 
sulphuric  acid  or  sulphur.  The  calcium  carbonate  is  filtered 
off.  When  alkali  sulphocyanides  arc  wanted,  it  is  preferred 
to  obtain  these  from  the  calcium  sulphocyanide  by  means  of 
the  alkali  carbonate  or  sulphate. 

Sulphides  may  be  substituted  for  hydroxides  in  the 
process.  The  following  equation  represents  the  proportions 
used  when  barium  sulphide,  for  instance,  is  taken:  — 

2X11.  -  2CSj  +  4BaS  =  Ba2CNS  +  3BaB  \ 

Reference  is  made  to  Eng.  Pat.  5354  of  IS9i.  according  to 
which  manganese  dioxide  or  ferric  hydroxide  is  used  in 
the  manufacture  of  sulphocyanides. — E.  S. 


Improvements  in  the  Proci  •-  of  Concentrating  Sulphuric 
Acid  in  Lead  Vessels.  W.  Wolters,  Borowitschi,  Russia. 
Eng.  Pat.  18,831,  October  7,  1S93. 

l.i:  vi.  sulphate  is  added  to  the  sulphuric  acid  to  be  concen- 
trated, and  is  kept  in  suspension  by  suitable  agitation,  so 
that  the  mateiial  of  the  vessel  is  protected  from  corrosion 
by   the   acid.     The    vapour   given   off   is   taken  to  leaden 


chamber-,    for    C  ind  lead       ilph.it.- 

disSOlvi  iling    and    may     1.. 

used  og  iii       E.  8 

I  ementa  m  the  Elimination  of  the   Oxide*  of  /.no. 

J  run,, nut  Copper  from  Cobalt   Oxide,  and  Apparatus 

therefor       l       \     I      Weinberg,    Domnarfvet,    and    If. 

:.   ami  .1    i.    Johanson,  both  of  Gefio,  Sweden. 

Eng.  Pal  24,1 December  87,  1898. 

Tims  invention  relates  t..  the  elimination  of  th 

zinc,    iron,    and    ...ppei    from    cobalt    oval.-    In     the    UBC    Ol 

hydrochloric  acid.     The  impun  icing  been  washed 

in   boiling    n  ri       I   from 

crushed,  and     ifted   through  a   50-mesh   sieve.     It  is  then 
mixed  with  10  percent  of  crude  hj  I  icid,  and  the 

paste  thus  produced  is  placed  in  a  fire-brick  muffle  or  oven 
and    healed   to  about    ;miii     ('.,    e.i  L.-n  that  the 

atmosphere  has  free  ingress  and  i  thai  the  mixture 

is  well  stirred.  Th.-  oxides  are  converted  into  chlorides, 
all  of  which  lieiti^  volatile  with  the  exception  of  the 
chloride  of  cobalt,  pass  off,  leaving  the  latter  behind.  The 
temperature  is  then  increased  to  about  1,150  C,  when  the 
is  transformed  into  the  'lark  blue  cobalt  oxide, 
which  on  being  washed  in  boiling  water,  dri.  I 
pulverised,  is  ready  for  the  market. — A.  W. 


Improved  Apparatus  ami   Process  for 

Decompositions.     H.  Carmichoel,  Maiden,  Mass.,  r.s..\. 
Eng.  Pat.  8061,  April  24,  1894. 

See  under  XI.,  page  891. 


Improvements  in  Methods  of  Treating  Lead  Ores.     A.  (i. 
Fell,  New  York.  U.S.A.     Eng,  Pat.  9536,  May  15,  1K94. 

S  e  under  X..  page  B89. 


An    Improved  Method,    Means,  or  Process  of  Producing 
Caustic  Soda  and  Chlorine  Gas  or  Caustic  Potash  and 

Chlorine    Cos    by   tin-   Electrolysis  of  Common     v 
Solution  or  Chloride  of  Potassium  in  Solution.     T.  Drake, 
Huddersfield.     Eng.  Pat.  11,664,  June  16,  1894. 

These  improvements  consist  in  wrapping  metallic  gan/.c  or 
perforated  metal  sheeting  round  a  porous  pot,  and  making 
cathode  connection  direct  thereto.  This  gauze,  preferably 
of  copper,  is  treated  with  a  salt  of  mercury  sometimes,  and 
so  becomes  amalgamated  ;  but  whether  amalgamated  or 
not  is  intended  for  use  as  a  cathode  in  the  electrolysis  of 
salt,  .v..  ,  th.  salt  solution  being  placed  in  the  porous  pot, 
and  water  in  an  outer  irou  vessel  to  collect  the  soda  from 
the  cathode.  In  other  respects  the  apparatus  resembles 
that  described  in  Eng.  Pat.  7985,  1894  (this  Journal,  1894, 
744),  the  gauze  replacing  the  bath  of  mercury . — J.  C.  R. 


Improvements  in  Apparatus  for  Obtaining  Ammonia  and 
Ammonia-Salts  from  Nitrogenous  Organic  Matters. 
II.  II.  Lake,  London.  From  L.  Sternberg,  Jersev  (it  v, 
U.S.  V.     Eng.  Pat.  12,881,  July  3,  1894. 

The  retorts  are  vertical,  and  in  groups  of  four,  each  group 
having  a  common  feed  chamber  at  top.  There  is  a  feed 
pipe  to  each  retort,  having  two  slide  valves,  by  use  of 
which  the  feed  can  be  effected  with  the  minimum  admission 
of  air.  There  is  also  a  common  discharge  chamber  to 
each  group,  also  provided  with  two  valves.  Each  retort 
has  a  vertical  screw  of  coarse  pitch,  the  thread  of  which 
is  secured  to  an  elongate. 1  drum  mounted  upon  a  hollow 
shaft,  for  admission  of  non-oxidising  gases  and  steam, 
which  enter  by  a  hollow  stuffing-box,  and  serve  to  cool 
the  shaft,  and  so  to  protect  the  s-rew  from  over- 
heating The  shafts  are  kept  revolving.  A  fireplace  is 
provided,  but  is  chietlv  used  on  starting,  the  necessary 
heat  being  maintained  by  combustion  of  the  gas  produced 
in  ,i;  The  materials  for  the   production   of  the 

required  products  having  been  charged  into  the  retorts, 
and    duly    heated,    the    effluent    gases    are     led    from    the 
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receiving  chamber  below  into  ;ui  absorber,  where  ammonia 
is  withdrawn  by  sulphuric  acid,  and  the  ammonia-freeil 
eases  are  pumped  into  a  gas  service  pipe,  from  which, 
by  suitable  valves,  they  are  led,  cither  for  storage  of  excess, 
_•  is  imeter,  or  directly  to  a  Beries  of  braoched  pipes, 
through  which  the  g  i-i IS  pass,  partly,  as  already  described, 
into  the  hollow  shafts,  and  partly  into  the  heating  cham- 
bers surrounding  the  retorts,  where  their  combustion 
maintains  the  required  temperature.  Provision  is  made 
for  the  injection  of  steam  as  required.  There  is  reference 
to  a  former  patent,  21,723,  1892  (this  Journal,  1893,2631. 

— E.  S. 


7IIL— GLASS.  POTTERY.  AND 
ENAMELS. 

The  Manufacture  of  Porous  Cells.     D.  Titaner.     Central- 

Anzeiger  f.  Ziegel-  u.  Kalkind.  1894, 13,  47- 
The  author  discusses  the  composition  aud  preparation  of 
the  mixtures  employed  in  the  manufacture  of  porous 
galvanic-battery  cells.  The  addition  of  chalk  to  the  mass 
results — owing  to  the  escape  of  carbonic  acid  during 
firing — in  a  high  degree  of  porosity.  Such  cells  are, 
however,  not  proof  against  the  action  of  strong  acids. 
For  this  purpose,  lime  must  be  absent. — H.  T.  P. 


Transparent    Cement  for  Porcelain.      Deutsch.   Tiipfer  u. 

Ziegler  Zeit.  25,  1894,  2-20. 
Caoutchouc  (75  gnus.)  is  dissolved  in  60  grms.  of  chloro- 
form and  15  grms.  of  mastic  added.     The  mixture  is  allowed 
to  remain  :n  a  closed  flask  until  solution  is  complete. 

— A.  K.  L. 


PATENTS. 


Improved  Means  or  Process  for  Operating  upon  Glass  for 
General  Ornamentation  and  Embellishment  Purposes. 
A.  A.  Gibbs,  S.  A.  Gibbs,  and  W.  T.  Gibbs,  London. 
Eng.  Pat.  15,341,  August  11,  1893. 

The  following  is  an  example  of  the  means  of  carrying  out 
the  inventors'  process  :  — A  coat  of  acid  resist  is  laid  upon 
the  glass  ;  from  the  parts  forming  the  background  to  the 
design  the  "  resist "  is  removed  with  a  stencil ;  soda  aud 
hydrofluoric  acid  are  then  poured  upon  the  surface. 
Hydrofluoric  acid  is  next  applied  ;  the  resist  is  then 
removed  and  the  glass  is  cleaned.  The  glass  is  next  coated 
•with  stain,  and  by  means  of  a  stencil  the  ornament  is 
freed  from  the  stain,  which  remains  as  a  protection  for  tin- 
background.  The  stain  is  then  burnt  into  the  glass.  The 
glass  is  then  taken  fiom  the  kiln,  cleaned,  and  the  required 
outline  traced  upon  the  glass,  the  background  being  filled 
with  acid  resist.  The  solution  of  soda  and  hjdrofluorie 
acid  is  again  poured  on  so  as  to  leave  a  white  "  mat "  on 
the  whole  ornament,  leaving  the  outline,  which  is  protected 
by  the  resist,  clear.  The  shading-in  is  then  done  according 
to  the  ordinary  process  of  the  trade. — V.  ( '. 


Improved  Seygars  for  i'sc  in  Enamelling,  Hardening  on, 
Lustre  and  Majolica  Kilns.  C.  Copeland,  Tuustall, 
Staffordshire.     Eng.  Pat.  18,388,  October  2,  1893. 

The  object  of  this  invention  is  to  make  seggars  which  will 
hold  a  larger  quantity  of  ware  than  those  of  the  ordinary 
pattern.  Each  seggar  is  provided  with  upright  pillars  at 
suitable  distances  near  the  outer  periphery,  the  pillars 
being  furnished  with  grooves  on  their  inuer  surface  to 
serve  as  supports  for  various  articles.     A  portion  of  the 


bottom  of  the  seggar  is  cut  away,  thereby  reducing  its 
weight  and  enabling  such  articles  as  basins  and  dishes  to 
be  placed  so  as  to  protrude  through  the  bottom  of  the 
seggar,  or,  if  inverted,  through  the  bottom  of  the  seggar  in 
the  row  above.  Either  arrangement  effects  an  economy  of 
space  in  the  kiln. — V.  C. 


Improvements  relating  to  the  Manufacture  of  Filters. 
H.  H.  Lake,  London.  From  Bittel  and  Co.,  W'orms-on- 
the-Rhine.     Eng.  Pat.  19,873,  October  21,  1893. 

See  under  I.,  page  872. 


IX. 


-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 


PATENTS. 


Improvements  relating  to  the  Manufacture  of  Artificial 
Stone.  A.  McLean  and  C.  W.  Wilson,  London.  Eng. 
Pat.  17,322,  September  14,  1893. 

The  clinker  from  refuse-destructors  is  ground  to  the  size 
of  small  shot,  mixed  with  a  binding  material,  such  as 
Portland  cement,  and  water  added ;  the  proportions  being 
approximately  three  parts  clinker  to  one  part  Portland 
cement.  The  mixed  materials  are  then  subjected  to  a 
pressure  of  from  250  to  500  tons  to  the  square  inch.  The 
material  obtained  has  the  advantage  of  being  non-slipping. 

—V.  C. 


Artificial  Plaster  of  Paris  made  from  the   Lime  Residui 

resulting  from  the   Reduction  of  Sulphate  of  Ammonia. 

J.  L.   Kerr,   Manchester.      Eng.    Pat.    8475,  April    28, 

1894. 

The  hydrated   sulphate   of  lime  formed  as  a  by-product  in 

the  above  process  is  dried  by  waste  heat  in  suitable  kilns 

and  heated   for  a  considerable  time  to   a  temperature  of 

300°  F.  until  all  the  water  of  crystallisation  is   driven  off. 

It  is   then  ground  to  a  fine  powder  and  stored  in  air-tight 

barrels.     It  is  claimed  that  the  plaster  of  Paris  thus  made 

is  a  distinct  novelty,  and  is  equal  to  that  now  obtained  from 

from  gypsum.— V.  C. 


Improved  Stoneware  for  Building    Blocks,    Tiles,  Orna- 
ments,  and  other   Articles   and   Objects.     J.    C.  Sellars. 
Birkenhead,   and  C.    A.   Eopes,   Liverpool.     Eng.    Pat. 
9241,  May  10,  1894. 
The  ware  comprises,  first,  a  granular   substance,  such  as 
sand  ;  secondly,  the  silicate  or  borate  of  soda  or  potash  :  and 
lastly,  a   compound   of  aluminium,  preferably  alum.     The 
solution   of  silicate  or  borate  is  mixed  with  the  granular 
material    to   a    plastic    consistency,    the   plastic    material 
beiug   then  placed    in    moulds,    from    which   it    is   readily 
removed  when  required.     The  moulded  article  is  then  dried 
and  soaked  with  solution  of  alum. 

The  ware  thus  produced  will  resist  atmospheric  action  and 
temperatures  such  as  are  reached  in  an  ordinary  fire-grate. 
If  desired,  the  articles  thus  made  may  be  coated  with 
cement  or  enamel.     V.  C. 
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X.-METALLURGY. 

The  Tortimolite  Process,     Iron  and  Coal  Trades  Rev. 

'l'ni~  ia  it  new  pro  ess,  for  improt  i ■< ^r  pig-iron  after  it  is  i  ■ 
iwin  being  tested  M  the  Little  Bell  furnace  in  Bessemer, 
I  8.  v  li  is  called  the  Tortimolite  process, and  consuls  in 
running  pig  metal  int..  ebills  heavily  coated  with  s  wash  of 
impure  graphite,  apparently  containing  about  t.vii  per 
cent,  of  carbon.  The  metal  i>  supposed  to  absorb  Borne  of 
the  carbon  and  become  stronger  and  softer,  probably  some- 
what on  the  principle  of  cementation,  li  makes  a  very 
smooth,  clean  pig.  and  Bhows  slightly  less  chill  than  un- 
treated metal  in  chills.  Tests  so  far  made  seem  to  indicate 
ii  of  strength  in  test  bar  ami  in  pig,  and  n  slight  in- 
tse  «>f  carbon  in  the  metal  as  well  .is  Blight  changes  in 
the  other  chemical  constituents.  Testa  made  at  the  Howard 
Harrison  Pipe  Works  of  this  metal,  as  compared  with  un- 
treated pig  of  tin-  same  cast,  arc  said  to  have  Bhown  decided 
superiority  in  fluidity  and  strength  tor  the  Tortimolite 
metal. 


The  Variations  hi  the  Silicon  Percentage  of  different 
Samples  of  Pig-Iron  from  the  same  7*.//..  II.  Bubricius. 
Chem.  Ait.  18,  1894,  1005. 
A  series  oi  tests  shows  that  the  percentage  of  silicon  in 
pig-iron  is  lowest  in  that  part  of  the  metal  whicb  is  nearest 
to  the  bottom  of  the  blast  furnace,  and  increases  in  the 
same  charge  as  the  upper  portion  nearest  the  slag  hole  i- 
approached— sometimes  to  the  extent  of  1  per  cent.  But 
it  is  Dot  yet  possible  to  correlate  the  initial  silicon  per- 
centage and  the  rate  of  increase,  as  it  often  happens  that 
a  sample  in  which  the  lowest  portion  contains  but  little 
silicon  is  unusually  rich  in  that  element  in  the  upper  part. 
The  difference  cannot  be  accounted  for  by  the  lower  specific 
gravity  of  the  silicon,  yet  the  phosphorus  and  sulphur  do 
not  show  the  same  variation.  The  results  of  eight  tests  are 
quoted  below  : — 


ntaees  of  Si  from  below  upward. 

1. 

s. 

4. 

5. 
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-W.  G.  M. 


The  Liquation    of  Silver  Copper  Alloys.       E.   Matthey. 

Proe.  Hoy.  Soc.  55,  265—269. 
The  author  refers  to  the  difficulty  of  obtaining  a  plate  of 
standard  silver  (925  parts  of  silver  in  1,000)  of  uniform 
standard,  aud,  as  a  result  of  many  trials,  he  concludes  that 
the  best  means  to  ensure  this  is  to  cast  the  alloy  in  very 
thin  plates  and  subject  them  to  slow  and  uniform  cooling. 
Thick  plates  by  rapid  or  slow  cooling  are  sure  to  have 
points  of  local  richness.  A  bar  was  cast  into  a  "  skillet  " 
mould  to  produce  a  casting  30  cm.  in  length,  13  em.  in 
width,  and  6  mm.  in  thickness,  weighing  .",  kilns.  Assays  of 
various  parts  of  this  plate,  after  slow  and  uniform  cooling, 
showed  a  very  slight  tendency  for  the  silver  to  liquate  to 
the  centre.  Another  bar  in  the  same  mould  cast  at  a  higher 
temperature  showed   a  depreciation  of  silver  at  the  centre. 


The  mould  was  ultimately  reduced  t..  I in  tbicki 

end  the  results  th  i  ihowed  thai  liquation,  although 

not  entire!'  prevented,  had  practically  disappi 

—A.  \\  . 


The   Pneumatii    Pyrometer.      II.    Morton. 
1894,  851. 

under  I  ,  page  889. 


PATEN  I  - 


Improvements  in  the   Treatment  cr  Preparation    of  J 
verised    or  Finely-divided   Ores,  or  the  like  Material 
containing  Iron,  for  Use  in   the  Blast  Furnace  for  i he 
Production  «/'  Iron.     W.  Thomlinson,  Wesl  Hartlepool. 
Eog.  Pat  13,769,  July  15,  1898. 

The  after  pulverisation  when  necessary,  are  con- 

Bolidati  i  into  lumps  by  incorporation  with  a  pulp  of  finely- 
ground  slag  oi  other  Buitahle  matter  and  subsequent  drying 
or  Betting. — J.  II.  i ',. 


Improved  Method  of  and  Apparatus  fur  Pick/in;)  Mi  I 
Articles.      S.  0    I  owper-Coles,    London.      Eng.    Pat. 
15,5l>7,  August  15,  1S93. 

Weak  acid  pickling  solutions  are  used  in  combination  with 
currents  of  electricity,  which  are  frequently  reversed  so  as 
to  loosen  and  detach  the  scale ;  heat  being  used  when 
necessary,  as  also  magnets  variously  applied.  The  Bcale  is 
removed  by  continuous  pumping  and  filtering  or  other 
convenient  method. -.1.  11.  t  . 


An  Improved  Process  and  Means  used  therein  for  the 
Disintegration  of  Agglomerated  Minerals.  YV.  S.  Lock- 
hart,  Blackheath.     Eng.  Pat  16.724.  September  5 

The  agglomerations  are  treated  by  water  or  other  liquid- 
under  pressure,  either  by  jets  applied  in  situ  or  in  closed 
stationary  or  revolving  chambers.  The  disintegration  may 
be  aided  by  alternate  freezing  and  thawing  in  some 

—J.  II.  C. 


Improvements  in  the  Manufacture  or  Production  of  Metals 
from  their  Ores,  and  in  Plant  or  Apparatus  therefor. 
W.  F.  Berner,  St.  Petersburg.  Eng.  Pat.  19,375,  October 
14,  1893. 

This  patent  is  for  a  complicated  furnace,  having  for  its 
object  the  smelting  and  refining  of  ores.  In  the  case  of  iron, 
the  furnace  consists  of  two  shafts  having  a  common  hearth 
and  a  refining  furnace  adapted  to  be  placed  in  communica- 
tion with  such  hearth,  one  half  of  the  furnace  being  first 
worked  as  a  blast  or  reducing  furnace,  whilst  the  other  half 
is  worked  as  a  decarburising  furnace  by  the  hot  gases 
escaping  from  the  first  half.  The  regenerative  principle  is 
brought  into  play  so  that  the  relative  functions  of  the  two 
halves  of  the  furnace  can  be  reversed.  Various  devices  are 
described  for  regulating  the  supplv  of  air,  gases,  &c, 
according  to  the  requirements  of  the  furnace,  so  that  almost 
any  emergency  can  be  met  and  provision  made  for  smelting 
almost  any  ore,  the  whole  smelting  and  refining  being 
carried  out  in  one  operation,  and  in  one  furnace. — A.  YV. 


Improvements  in  Methods  of  Treating  Lead  Ores.  A.  G 
Fell,  >"ew  York,  U.S.A.  Eng.  Pat.  9536.  Mav  15, 
1894. 

Galena  or  other  ore  is  crushed  to  a  fine  powder  and 
treated  with  water  containing  a  mixture  of  sulphuric  and 
hydrochloric  acids,  or  sulphuric  acid  and  a  chloride.  Heat 
is  applied  for  from  2  to  6  hours,  the  operation  termini, 
about  30  minutes  after  the  evolution  of  sulphuretted 
hydrogen  has  ceased,  when  more  water  is  added  and  the 
mass  stirred  and  allowed  to  settle.  The  sedimentary  lead 
compound   is   washed   free   from   acid  and  is  then  agitated 
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with  a  solution  of  monocarbonate  of  soda  and  moderately 
heated.  After  settling,  the  solution  of  soda  salts  is  drawn 
off,  and  the  resulting  lead  compound  is  then  treated  accord- 
ing to  the  commercial  product  required  ;  for  instance,  with 
nitric  acid  for  the  nitrate,  acetic  acid  for  the  acetate,  and  so 
on.  If  the  oxide  is  required  it  is  mixed  with  a  small 
quantity  of  nitric  acid,  dried,  and  heated  with  varying 
intensity,  according  to  the  kind  of  oxide  required. 

It  silver  be  present  in  the  galena  it  is  extracted  by  treat- 
ing the  compound  after  the  soda  treatment  with  a  hot 
solution  of  sodium  chloride  previous  to  the  final  treatment 
for  the  production  of  the  lead  salt  or  oxide. — A.  W. 


An  Improved  "Flux  for  Use  in  Soldering  Aluminium   and 

other  Metals.     W.  P.  Thompson,   Liverpool.     From   O. 

Nicolai,  Wiesbaden,  Germany.     Kng.  Pat.  1 1.148.  June  s. 

1894. 

The  object  is  to  solder  aluminium  to  itself  or  other  metals 

with  a  suitable  solder,  such  as  zinc,  tin,  or  cadmium,  or  an 

alloy  of  these  or  similar  metals,  and  with  the  use  of  a  flux 

consisting  of  a  cadmium  salt,  preferahly  one  of  the  haloid 

salts.— A.  W.  

.1    Means  or   Apparatus  for  Producing   Pure    Castings. 

H.  R.  Muller  and  F.  O.Miiller.   Lobtan,   Saxony.     Eng. 

Pat.  11,574,  June  14,  1894. 
The  apparatus  consists   of  a  peculiarly  arranged  inlet  and 
collector    for    separating    and     retaining    all    mechanical 
impurities,  such  as  slag,  S.c.  so  that   no  portion   of  it  can 
enter  the  mould. — J.  H.  C. 


Improvement  in  the  Method  or  Process  of  Treating  Gold 
and  Silver  Ores,  and  a  Composition  or  Matter  for  tkt 
same  Purpose.  E.  D.  Kendall,  Brooklyn,  U.S.A.  Eng. 
Pat.  11,797,  June  18,  1S94. 

The  pulverised  ores  are  treated  with  sodium  dioxide  and 
potassium  or  other  suitable  cyanide,  generally  in  the  form 
of  solutions,  and  previously  mixed  in  suitable  proportions. 
They  are  then  leached  and  filtered  in  the  ordinary  way,  and 
the  metals  precipitated  by  electrolysis  or  other  suitable 
means. — J.  H.  C. 


Improvements     in     Electrolytes   for    Primary    Batteries. 
W.  II.  Longsdorf,  London.    From  G.  llewett.  New-  York.  • 
U.S.A.     Log.  Pat.  14,056,  July  20,  1893. 

The  following  formulae  are  given  for  producing  two  kinds. 
of  powder  for  use  in  primary  batteries  :  the  first  for  use* 
in  single  fluid  batteries  or  next  the  carbon  in  batteries 
having  porous  cells  ;  the  second  for  use  as  an  excitant  in 
the  compartment  containing  the  zinc  element  in  porous  celt 
batteries: — 

I.  8  fluid  oz.  commercial  nitrie  acid,  36°  B.; 

3  pints  commercial  sulphuric  acid,  06  1!.;  the  mix- 
ture heated  to  136    F. ;  and 

8  lb  dry  bichromate  of  soda  dissolved  therein.  The 
compound  on  allowing  to  cool  solidities,  and  can 
then  be  ground  to  powder.  The  mass  should  be 
cooled  rapidly,  protected  from  the  atmosphere,  and 
subsequent  exposure  avoided. 

II.  15  oz.  powdered  chloride  of  sodium  ; 

1  oz.  bisulphate  of  mercury  ;  and  mix  thoroughly. 
The  powders  are  for  use  in  solution,  being  readilv  soluble-. 

— j".  C.  R. 


Improvements  relating  to  the  Manufacture  of  Paris  Blue 
or  Berlin  Blue,  and  of  Berlin  Green,  hy  Electrolysis. 
H.  Goebel,  Garzweiler,  Germany.  Eng.  Pat  14,089, 
July  20,  1893. 

See  under  IV.,  page  876. 


Improvements  in  the  Electrolysis  of  Iodides,  Bromides, 
Nitrates,  and  other  Salts.  J.  Hargreaves,  Farnworth-m- 
Widnes,  and  T.  Bird,  Cressington,  Liverpool.  Eng.  Pat. 
14,130,  July  21,  1893. 

See  under  VII.,  page  886. 


Improvements  in  the  Electrolysis  of  Chlorides,  Iodides, 
Bromides,  Nitrates,  and  other  Stilts,  and  in  Apparatus, 
therefor.  J.  Hargreaves,  Farnworth  -  in  -  Widnes,  and 
T.  Bird,  Cressington,  Liverpool.  Eng.  Pat.  14,131, 
July  21,  1893. 

See  under  VIL,  page  8S6. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Manufacture  of  Porous  Cells.     D.  Titaner.     Central- 

Anzeiger  f.  Ziegel-  uud  Kalkiud.  1894,13,  47. 

See  under  VIII.,  page  888. 


The  Electrolytic  Production  of  Potassium  Chlorate.  C. 
Haussennann  and  W.  Naschold.  Chem.  Zcit.  18,  1894, 
857. 

See  under  VIL,  pag> 


PATENTS. 
Imp,  relating  to  the  Treatment  of  Sodium 

Chloral,  and  to  the  Method  of  Utilising  the  Products 
in  the  Manufacture  of  Whih  Le  utandofSoda,  Chlorine, 
their  Berivatioes.  K.  Hsiddop,  London.  From 
Compagnie  Eleetro-Chimique  dc  >:.  llron,  Paris,  Fiance. 
Eng.  Pat.  13,406,  July  10,  1893. 

See  under  VH.,page  886. 


Improvements  relating  to  Thermo-Electric  Batteries,  and 
to  Apparatus  for  Use  in  the  Manufacture  of  the  Same. 
J.  B.  C.  Dion,"  Paris,  France.  Ens-.  Pat.  17,493,  Septem- 
ber 16,  1893. 

These  improvements  relate  to  a  thermo-electric  battery, 
consisting  of  a  series  of  elements  composed  of  antimony, 
zinc,  and  a  small  quantity  of  tungsten  and  arsenical  cobalt 
(100  parts  antimony,  50  to  70  parts  zinc,  to  which  is  added 
the  tungsten  and  arsenide  of  cobalt),  obtained  by  casting 
the  metal  into  moulds.  These  elements  are  connected 
with  each  other  by  metallic  strips,  and  placed  in 
superposed  crowns  or  in  spirals  round  a  furnace,  the 
temperature  of  which  is  kept  constant  in  an  automatic 
manner  by  a  thermometer  arranged  so  that  the  mercury 
arriving  at  a  certain  height  closes  a  circuit  which  electro- 
magnetically  works  a  lever  regulating  the  admission  of  air 
to  the  furnace.  Each  crown  is  insulated  from  the  others  by 
asbestos  discs,  sunk  into  a  suitable  cement  which  covers 
about  one-half  of  the  elements.  The  other  extremity  is  free, 
in  order  that  a  current  of  air  may  cool  this  outer  portion, 
while  the  inner  extremity  of  these  same  elements  is  heated 
to  the  highest  degree. — J.  C.  R. 


An     Improved     Manufacture    of    Electric    Accumulators. 

L.    W.   and   (I.    E.    W.   Scboffer,  Gelnhausen,   Germany. 

Eng.  l'at.  17,806,  September  22,  1893. 
These  improvement-  relate  to  the  manufacture  of  electric 
accumulators,  in  which  the   active  covering  material  of  the 
positive   electrode   consists  of  a  mixture   of  metallic  lead 
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XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 

Ekenberg's  Process  of  Refining   fats,  Oil*.  j*c.     K.  Bene- 

dikt.  Zeits.  angew.  Chem.  1S9:).  1,72— 676. 
[-:  Ekenberg's  process  for  refining  fats,  oil:-.  &c,  a 
ceotrifugal  emulsor  of  the  Separator  Co.  (of  Stockholm)  is 
combined  with  a  Lara!  separator  to  form  a  battery  or  a 
number  of  batteries  through  which  the  fats  and  oils  are 
passed,  being  alternately  intermixed  intimately  in  the  centri- 
fugal emulsor  with  the  reagents  (or  wash-water),  anil 
subsequently  separated  in  the  Laval  separator. 

The  author  has  studied  this  process  both  in  the  laboratory 
of  the  Separator  (  o.  and  in  his  own, with  apparatus  sup 
by  the  company,  and  now  gives  the  following  description  of 
process : — 

The  combination  of  one  emulsor  with  one  separator  is 
termed  an  "  element."  Incase  the  emulsion  obtained  in  the 
former  separates  very  easily  a  I. aval  apparatus  may  be 
dispensed  with,  and  conveniently  replaced  by  a  Florentine 
receiver.  1  he  number  of  "  elements  "  necessary  to  form  a 
"battery"'  naturally  depends  on  the  number  of  washes 
required  in  each  individual  case. 

A-  a  r ule,  the  emulsion  formed  in  the  emulsor  may  be  run 
at  once  into  the  separator,  the  intermixture  with  the  reagents 
being  so  intimate  that  refining  is  effected  instantaneously. 

In  ra«t  linger  interaction  be  required   suitable  receivers  are 
interposed  to  alternately  receive  the  mixtures. 


linch  pulverised,  with  an   electrically  indifferent  substance 
in  the  form  of  powder.     This  is  either  (1)  si  |  the 

acid  in  proportion  as  theconversioa  of  the  had  into  i»  roxidc 
progresses,  ami  thus  gives  room   fur  the  inoreose  of  volume, 
1st,  starch,  ami  the  like.     (-'    0 
the  proposed  substance  1-  01  becomes  sufficiently 
t.i   permit   of  the    expansion   of   the  particles  of    had  in 
their  conversion  into  peroxide  of  lead,  ami   10  receive  'he 

produced.    Such    substances  are   pumici     -1 

blast-fnrno  [lass,  cork,   wood,  &o.,  in  the   form   of 

1   '     B.  

Improved   Apparatus   ami   Process  for    Electro- Chemical 
upositions.     11.  I  Mass.,  I    S.A 

Sag.  Pat.  B061,  April  -•■»,  1894. 
Tins  specification  deals  rather  extensively  with  the  - uh 
of  the  electrolysis  of  alkali  salts,  particularly  chloride  of 
sodium  solution,  for  obtaining  chlorine  and  soda,  and  aims 
at  the  better  separation  of  the  ions  set  free  at  tbe  electrodes, 
partly  1, 11  by  the  employment  of  porous  partitions,  arranged 
generally  horizontally  or  on  the  slant  ;  (2)  the  introduction 
of  fresh  electrolyte  at  a  point  or  zone  to  prevent  diffusion 
upward-  of  soda  toward-  the  products  of  the  anode  lit  the 
top,  i.e.,  just  below  the  anode  1  an!  (::)  maintaining  a  lo 
temperature  at  the  bottom  than  at  the  top  of  the  electrolyte, 
and  generally  working  the  apparatus  to  obtain  efficiency, 
ral  forms  of  apparatus  and  their  working  arc  explained. 
The  anode-  of  carbon  may  rest  upon  platinum  wires  or 
platinum  pins  connected  to  insulated  mains.  The  electro- 
lysis of  sulphate  of  soda  is  also  dealt  with.  There  arc  80 
claims. — J.  C.  R. 

.In  Improved  Method  or  Means  or  Process  of  Producing 
Caustic  Soda  and  Chlorine  Gas  or  Caustic  Potash  and 
Chlorine  Gas  by  the  Electrolysis  of  Common  Salt  in 
S  foil,  or  Chloride  of  Potassium  in  Solution. 
T.  Drake,  Huddersfield.  Eng.  Pat.  11,664,  June  16, 
1894. 

See  under  VII..  page  887. 


hi  ated  or  cooled,  at  tbe  case  nuy  bi 

l,\   a  pie  !  are  moved  from 

element    lo  the  following  bj    mean-  ol   centrifugal  pumps 

driven  f i  the  same  shafting  as  the  elements  thsmselt  i 

The  plates  of  the  emtilsors  and   the  drams  ol   the  seps 
are  mad.-  of"  aetd  steel  listing  the 

ntratod   sulphuric  ol   alkalis,     1  oi 

dilute  acids  brass  plates  are  used,  and  drums  covered  with 
an  alloy  of  lead  and  antimony, 

A  battery,  consisting  of   e Isors    and    separators    ol 

ordinary   size,  i-  able  to   work   :',  to  6   tons  per  diem 
quant  Dg  on  the  nature    of  the  oil,  o;c.     In  the 

i.inng  huge   proportions  of  free 
fatty  acid-,  say  up  io  25  per  cent.,  the  output  i-  -mailer. 

The  following  example-  will  Berve  to  illustrate  thi  a 
in  which  the  process  is  worked  : — 

I.  Refining  oj  I  asel  ne  Oilt  and  //•  ivy  Mineral  Oils. 
— These  oils  an-  refined  in  the  usual  manner  by  washing 
with  8 — 25  per  cent  d  sulphuric  acid,  and 
washed   -                       with   dilute    dkali.  aud   finally  with 

water. 

The  crude  oil  is  washed  with  once-used  acid  in  the 
emulsor  ami  separated,  the  now  twice-used  acid  running  into 
a  tank.     The   chief  oh  ling  with  acid,  which 

has   become  reduced   by  the   prei  ration   to  from 

1  -5  to  1  '6  sp.  gr.,  is  to  dehydrate  the  crude  oil.  The  dried 
oil  is  next  emulsified  n  ith  fresh  acid,  the  emulsion  separated, 
and  the  separated  acid  conducted  to  the  tir-t  separator. 
The  oil  is  then  washed  with  either  already  used  or  fresh 
caustic  soda  lye,  as  may  be  necessary,  and  finally  with 
water;  the  emulsion  i-  then  allowed  to  separate  in  a 
Florentine  receiver. 

The  empyreumatie  resins  do  uol  Beparate,  as  in  the 
ordinary  processes,  in  the  chape  of  large,  hard  lumps,  but 
form  a  homogeneous  emulsion  with  the  acid.  The  waste 
is  worked  up  in  the  usual  manner  by  dilution  with 
water  and  conversion  into  ammonium  sulphate.  If  the 
separators  are  property  adjusted,  rarely  more  than  0-1  per 
cent,  of  oil  will  be  found  in  the  wash-water. 

II.  Refining  oj  Fall;/  Oils.— For  refining  fatty  oils  with 
sulphuric  acid,  as  in  the  case  of  rape  oil,  only  three  elements 
are  required,  the  oil  being  treated  with  acid  in  the  first,  and 
washed  in  the  second  and  third  with  cold  and  warm  water. 

III.  Preparation  if  Neutral  Oils. — A  plant  for  the 
preparation  of  neutral  cocoa-nut  or  olive  oil  (even  contain- 
ing as  much  as  25  per  cent,  office  fatty  acids)  is  described. 
It  consists  of  six  "elements,"  in  three  of  which  Florentine 
receivers  have  been  substituted  for  centrifugal  separators. 
The  oil  is  washed  first  with  alkali,  then  with  water,  next 
with  alkali  for  the  second  time,  afterwards  with  dilute  alkali, 
then  with  very  dilute  acid,  and  finally  with  warm  water. 

As  the  emulsor  works  in  a  very  satisfactory  manner 
tbe  emulsions  are  not  always  completely  separated  in  the 
separator.  This  may  not  only  be  owing  to  faulty  adjust- 
ment, but  also  to  other  circumstance-,  peculiar  to  the  nature 
of  the  emulsions,  and  it  may  happen  that  emulsions  arc 
formed  which  cannot  be  separated  by  the  separator.  Such 
emulsions,  termed  -  critical  "  by  Ekenberg,  may  be  resolved 
into  two  layers  by  altering  the  concentration  of  the  reagents, 
by  addition  of  common  salt,  &c.  From  this  it  will  be 
evident  that  a  battery  erected  for  a  certain  oil  cannot  he 
used  for  another  without  paying  due  regard  to  the  pecu- 
liarities of  the  case. 

The  following  advantages,  besides  continuous  working, 
are  claimed  for  the  Ekenberg  system  :—  The  crude  oil  may 
be  freed  from  tissues,  &c.  by  a  preliminary  wash  with  water. 
In  refining  processes  by  means  of  acids  there  is  a  saving  of 
from  4o"to  60  per  cent.,  considerably  less  oil  being 
saponified.  The  acid  is  separated  down  to  0'2  per  cent., 
and  the  consumption  of  alkali  is,  consequently,  very  small. 

— J.  L. 


.ii  of  Disguising  and  P  '•'      a  in  Oils  and 

D.  lloide.     Mittheilungen  aus  den  konigl.   tech. 
Versuchsanst.  zu  Berlin,  1894,31. 

See  wider  XX III.,  page  906. 
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Prop  Sunflower  Oil.     D.   Holde.     Mitt.   aus   den 

feonigl.  tech.  Yersuchsanst.  zu  Berlin,  1S94,  30. 

the  purpose  of  examination  the  oil  was   prepared  in  the 
ratory  from  sunflower  seed  by  extraction  in   a   .Soxhlet 


apparatus  with  petroleum  ether,  boiling  at  50'  C.  The 
following  table,  giving  the  properties  of  the  oil,  shows  its 
great  similarity  to  poppy  oil.  which  has  almost  identically 
the  same  characteristics  as  those  here  given  for  sunflower 
oil:— 


Percentage  ol  Oil  in  the  Seeds. 

Appearance, 
Smell,  and  Taste. 

T'=  Viscosity 
Degree  according 
to  Engler  I  Water 

at20°C.  =1). 

Behaviour                 8Pecific 
Gravity  at 

on  Cooling.                   .  -    , 

rver. 

Bxpri  i 

from  Seeds  after 

Removal  ol 

Husk. 

Extracted 

by  Solvent 
from  whole 

Seed. 

S     idler 

Berlin  Yersuchs- 
anstalt. 

German  seed, 

Si-5. 

Russian  seed, 

34-3. 

86  a 

26    28 

1  li  ir,  pale  yellow 
to  bright  yellow ; 

almost  tasteless  : 

peculiar  mild 
taste. 

Vine  yellow: 

clear-,  pleasant 

taste, 

Clear,  bright 

yellow :  agreeable 

smell;  mild 

taste. 

C°             V 
20              8-2 
SO              5-5 
10              3-9 
50              31 

Thickens  on                  0-»260 
cooling :  solidifies 
at  -  Vf 

Clear  at  -  3' C.             9*9841 

turbid  at  -  In   C, 

l)ut  flowing 
easily  ;  partially 
solid  at  -  17°  C. 

Solidifies  at        i          0*9262 

Negri  and 
G.  Fabris. 

-16° 

y--llew  :  almost 
tasteless. 

1 

Observer. 


Iodine 
Number. 


Saponification 
Number. 


Becbi's 
Test. 


Milliau 
Reaction. 


Schadler 


128-  ISO 


193 


Drying  in 
thin  Layer. 


Moderately 

drying. 


Aridity 
Per  Cent. 
Oleic  Acid. 


Co-efficient 

of  Expansion 

between  ■!"- 

and  78°  C. 

a  x  1,000,1100. 


Bt-rlin  Versucbs- 
anstalt. 

133 

193 

Negative 

Yellow  colour 
with  brownish 

shimmer. 

Became  in 

part  hard  after 

5  davj>  at  the 

temperature 

of  the  room. 

5*6 

Tl«;  to  763 

Benedikt 

129—133 
(after  Spuller 
and  Dietrich). 

193 

" 

Slow  drying 

Free  from 
acid. 

■  •                •  • 

G.  de  Negri  and 
G.  Fabris. 

12m 

188—199 
expressed  and 

extracted  1. 

Negative 

Negative 

— H.  S.  P. 


The  Examination  of  Linseed  Oil.     F.  Filsinger. 
Chem.  Zeit.  18,  1894,  1005—1006. 

8iS<  f.  the  specific  gravity,  iodine  number,  and  saponifica- 
tion equivalent  of  linseed  oil  are  liable  to  vary  even  in 
unadulterated  samples,  the  author  has  experimented  with 
the  optical  test  proposed  by  Aignan  (Comptes  rend.  1890, 
110,  1273:  this  Journal,  1890,  903),  as  this  indicates  the 


presence  of  rosin  oils,  which  are  dextro-rotatory,  and  which 
are  the  most  likely  adulterants,  owing  to  their  cheapness 
and  the  difficulty  in  detecting  their  presence.  In  the 
following  table  the  author  quotes  the  results  of  testing  two 
samples  of  known  purity  expressed  from  German  and 
Indian  seeds,  and  of  other  commercial  samples.  In  esti- 
mating the  iodine  number,  a  large  excess  of  iodine  was 
allowed  to  act  upon  the  oil  for  from  IS  to  20  hours  : — 


German  Seed. 

Indian  Seed. 
Oil  for  Varnish. 

Dutch  Oil. 

English  Oil. 

Oil  for  Food. 

1.                              2. 

1. 

2. 

0*9313 
181*8 
179*5 
178*1 
189*2 
188-5 
to- 

0*9870 

159-9 
139*2 

.. 

+  28° 

0-9370 
164-3 
103-4 

+  24° 

0-9305 
185-3 

±0" 

0-9310 

r            182*9 

L            182*4 

(              1924 

(.             192*1 

ation  apparatus  of  Schmidt  and              ±0° 
ch,200mm. 

175*4 

187*6 
187-9 
±0" 

-W.  G.  M. 
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Sitimathno/thi    I  fallow.     P.  Wolfl 

(  I,,  in.  Aii.  Rep.  18,  1894,  88. 

Si    until  i  Will.,  pag 18. 


Valuation  of  Crude  Glycerol.    0  Bellei      Ber.derPharm. 
i,-4.    804,  17. 

Set  under  Will.,  page  D08. 


Refined  Fish  Tallow.     W.  Eitner.     Leather  Trades 

Circubu  and  Review,  189  I,  1035. 

Sea  under  XIV.,  page  89  I. 
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Improvements  in  extracting  Oilfrom  Oil-containing  Plants 

mill  Fruits,  and  iii  the  Production  of  Fodder  from  the 

Residual  Matin-.  W.  Spiodlet  and  C.  Stautz,  Darmstadt. 

Eng.  Pat.  16,987,  September  9,  I  - 

Thk  m\v  materials  containing  oil  are  mixed  with  a  solution 

of  Bait,  containing  -  to  S  per  cent.,  and  boiled  for  a  short 

time.     Instead   of  a  saline  solution,  a  solution  of  sugar  or 

syrup,  &c,  might   be  used,  but  it  is  too  expensive,  and  the 

fodder  produced  is  inferior.     The  muss  is  placed  in  ■  press, 

and  a  slight  pressure  applied,  when  the  saline  solution  flows 

at  first  of  a  milk]  colour,  together  with  almost  all  the  soluble 

portion  of  the  material.     I'pon  increasing  the  pressure,  the 

oil  is  expressed,  which  may  be  allowed  to  float  upon  the 

saline    solution,    and     separated     in     the    usual    way.     The 
compressed  material  is  then  allowed  to  dry  for  use  as  fodder. 

—J.  J.  K. 


Improvements  in  Apparatus  to  be  Employed  in  the  Cleaning 
of  Cotton  Seeds.  W.  A.  Tattersall  and  W.  E.  Pearson, 
Cleckheaton.     Eng.  Pat.  17,808,  September  22,  1893. 

The  object  of  this  invention  is  to  remove  all  adhering 
cotton  or  floss  from  the  seeds  by  special  apparatus,  prepara- 
tory to  their  being  crushed  for  the  extraction  of  oil,  &c. 
The  improved  apparatus  is  provided  with  a  hopper  for  the 
reception  of  the  raw  seeds,  which  pass  therefrom  into  a 
concave  tapered  dish,  perforated  from  the  outside,  so  as  to 
leave  projecting  burr  edges  in  the  interior,  which  serve  as  i 
holding  surface  for  the  seeds  whilst  they  are  acted  upon  by 
B  taper  roller  covered  with  card  teeth.  The  revolution  of 
the  card-covered  roller  serves  to  comb  or  card  the  cotton 
from  the  seeds,  and  the  roughened  interior  of  the  dish 
prevents  too  much  freedom  in  the  motion  of  the  seeds. 
The  dish  and  taper  roller  arc  set  at  a  slight  incline,  so  that 
the  seeds  gradually  fall  towards  the  lower  edge,  where  they 
arc  discharged. — -'.J.  J.  K. 


XIII.-PIGMENTS.  PAINTS ;  KESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

PATENTS. 
An  Improvement   in    the  Manufacture  of  Sulphate  of  Lead 
Pigment.      A.    Macdonald,    Hotting    Hill.      Eng.    Pat. 
11.972.  June  17.  1S93. 

The  fumes  of  lead  sulphate,  if  condensed  in  water,  are 
filter-pressed,  and  then,  wet  or  dry,  are  heated  in  the 
presence  of  air  to  a  temperature  of  about  230  C.  to  destroy 
impurities.— P.  II.  L. 


Improvement*  m  th<    Hanufacturi  of  Oil  Paint*  and  Com 
positions  from  Carbonised  or  I  alcintd  Ironstom  o\    I 
ore.     A   Angell,  Southampton.     Eog.Pal   7485,  \pril  14, 

T'ii   pigment  is  heated  to  a  temperature  of  about   ISO  •'. 
alter  a  preliminary  grinding  and  \>.  I 

in  order  to  rei  tnd  a-   much   air  a-   | ible 

from  ii-  capillar*  spaces.     In  tie-  case  of  black  "  polarite," 

o  should  not  I,,'  allowed  to  exc I   115  .  and  the 

mixture  with  the  oil  should  take  i  ml  40    i 

— F.  li    I. 


Uanufacturi  of  Coated  Metallic  Powders.  <  •.  Imrny, 
Eiondou,  From  .1.  Sachs,  New  York,  Eng.  Pat  12,882, 
June  26,  189  '• 

"This   invention   relates   to  the   ma  of   tallic 

powder,  each  particle  of  which  consists  ol    i t   one 

metal  and  a  sin-11  of  another,  the   powder  thus  pro 

ipplicable   to  purposes   to    which   bronze   powders, 
flitters  oi  Sat  tallies  or  large  granules  are  applied, 

hut  at  a  less  cost."  Ordinary  zinc  powder  is  clean 
immersed  in  a  solution  of  zinc  and  copper  in  potassium 
cyanide  and  ammonia,  with  continual  agitation  until  it  is 
uniformly  coated.  The  proportions  of  the  coppei  and  zinc 
may  he  varied  according  to  the  colour,  &c.  dc-ind,  or  other 
metals  may  be  employed,  with  or  without  heat  and  an 
electric  current. — F.  II.  L. 


(C.)— KESINS,  VARNISHES. 

PATENTS. 

Improvements  in  Covering  Lead  Surfaces  to  Protect  Water 
and  other   Potable   Liquids   in   Contact  therewith  from 

Contamination.      A.    Mcllougall,    Southport.      Eng.    Pat. 
1  1,586,  .Tuly  29,  1893. 

The  surfaces  are  coated  with  a  mixture  of  equal  parts 
of  cotton-seed  pitch  dissolved  in  carbon  bisulphide,  and 
caoutchouc  dissolved  in  naphtha. — P.  II.  I.. 


Improvements  in  the  Manufacture  of  a  Drying  Mtdium 
for  Paints,  ami  of  Oil  Varnish.  .1.  E.  and  ('.  S.  Bedford, 
Leeds.     Eng.  Pat  17,581,  September  19,  1893. 

The  fatty  acids  obtained  from  the  hydrolysis  of  linseed  oil 
or  the  mixture  of  such  acids  and  unaltered  oil  produced  by 
treating  the  latter  with  aikali  insufficient  in  amount  to 
saponify  it  completely,  are  submitted,  in  the  presence  of  a 
small  quantity  of  litharge,  to  the  action  of  air  or  oxygen  at 
a  temperature  not  exceeding  70:  C.  in  an  apparatus  such 
as  that  described  in  Eng.  Pat.  18,628,  1889  (this  Journal, 
1890,  104.6).  Treated  in  this  manner,  they  gain  consider- 
ably in  viscosity,  and  finally  become  almost  insoluble  in 
turpentine  and  petroleum  spirit,  but  still  remain  miscible 
with  oxidised  or  boiled  linseed  oil.  To  prepare  a  quick- 
drying  varnish  for  use  in  floorcloth  manufacture,  the  acids 
themselves,  after  oxidation,  are  diluted  with  10  per  cent,  of 
turpentine  or  other  solvent,  heated  to  70°,  5  to  15  per  cent. 
of  the  moist  hydrate  of  barium,  strontium,  calcium,  or 
magnesium  added,  and  the  whole  stirred  vigorously  till  the 
soap  has  dissolved.  Such  a  product  when  spread  upon  oil- 
cloth, with  or  without  pigments,  and  placed  in  a  stove- 
heated  to  60" — 7<J:  will  dry  in  12  hours  without  tackiness. 
To  make  a  thinner  varnish  the  mixture  of  oil  and  fatty 
acids,  after  oxidation,  is  cooled,  and  50  per  cent,  of  tur- 
pentine. &c,  together  with  3 — 7  per  cent,  of  calcined 
magnesia  added,  and  'he  whole  thoroughly  mixed. 

due  advantage  claimed  for  these  varnishes  is  that  they 
yield  smooth,  glassy  rims  free  from  wrinkles. — F.  II.  L. 


A  New  or  Improved  Furniture  Polish.     A.  P.  Horn, 
Hamburg.      Eng.  Pat.  12,305,  June  2.".,  1894. 

The   inventor   replaces    the  methylated  spirit    usually  em 
ployed   in  the   final  operation   of  French  polishing— know 
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as  ■•  spin  ting-off" — by  the  following  mixture  : — 8  kilos,  of 
gum-benzoin  and  lt">ot'  sandarac  are  dissolved  in  a  mixture  of 
•.'40  kilos,  of  alcohol  and  120  of  acetone,  and,  after  filtering. 
440  kilos,  of  "  benzine  "  are  added. — F.  H.  1.. 


CC.)— IWDIA-RUBBER,  &<  . 
PATENT. 

Improvements    in    Apparatus    for     Separating    Foreign 
Substances  from  Waste  Rubber,  Bark.  Grain,  and  other 

Mitt  rials.     J.   Anderson,  jun.,  Manchester.     Kng.  Pat. 
17.477.  September  16,  1S93. 

under  I.,  page  S7  1. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Refined  Fish  Tallow.     \V.  Eitner.     Leather  Trades 
Circular  and  Review,  1894,  1035. 

Fish  tallow  is  the  solid  grease  which  is  separated  at  a  low 
temperature  from  different  kinds  of  fish  oil ;  being  a  cheap 
and  suitable  material  it  is  used  in  many  tanueries,  chiefly  as 
"  degras."  The  fish  tallow  obtained  from  whale-blubber 
does  not  require  much  refining,  and  is  as  good  for  leather 
dressing  as  is  ox  tallosv ;  that  from  Japanese  train  oil 
contains  a  substance  which  has  been  termed  fish  glue,  but 
is,  in  reality,  closely  allied  to  resin  and  india-rubber.  This 
foreign  matter  is  fatal  to  the  successful  employment  of  the 
fish  tallow  as  imported  in  cakes  from  Japan  ;  it  prevents  the 
grease  from  penetrating  the  skin,  and  remains  as  a  sticky 
mass  on  the  surface  of  the  leather  when  the  dubbing  is 
applied  on  the  table,  although  in  the  stuffing  drum  the  effects 
of  this  resinous  matter  are  not  so  serious.  The  refined  fish 
tallow  now  placed  on  themarket  is  free  from  this  objectionable 
constituent,  and  is  of  a  much  brighter  colour  than  the  crude 
substance.  It  melts  at  42°  and  is  not  so  stiff  as  ox  tallow. 
The  market  form  of  the  refined  fish  tallow  is  that  of  pressed 
cakes,  having  an  odour  similar  to  that  of  ehamois-degras. 
It  is  much  extolled  bv  the  author  as  a  substitute  for  ox 
tallow.— A.  G.  B. 


Canaigre  as  a  Substitute  tor  Bar/,-  in  Tanning.     Hoard  of 
Trade  Journal  September  1894,  262. 

As  supplementing  the  information  already  available  on 
the  subject  of  the  use  of  canaigre  as  a  substitute  for  bark 
in  tanning  (see  also  this  Journal,  May  1894,  650),  the 
United  States  Viee-Consul-General  at  Vienna,  in  a  recent 
report  to  his  Government,  supplies  the  following  additional 
particulars : — 

Eitner,  director  of  the  experimental  station  for  the 
leather  industry  in  Vienna,  has  made  numerous  experi- 
ments with  the  newly  introduced  American  tanning  material 
canaigre,  and  states  that  it  has  the  property  of  tanning 
leather  in  a  short  time,  and  of  giving  it  a  brighter,  clearer 
orange  colour  than  has  been  obtained  by  any  other  tanning 
material.  The  leather  is  soft,  neither  shrinks  nor  swells, 
and  although  rapidly  dyed,  is  strong,  and  not  at  all  brittle. 

Canaigre  has  also  been  used  with  good  results  at  the 
Levinische  Fabrik,  Trieste,  in  the  tanning  of  sole  leather, 
particularly  sole  leather  for  the  finer  kinds  of  ladies'  shoes. 
In  the  treatment  of  leather  for  ladies'  shoes,  the  canaigre  is 
added  to  pine  bark.  It  affects  the  leather  first,  and  causes 
the  pine  to  act  more  quickly  and  evenly  than  it  would 
otherwise  do.  In  the  Levinische  Fabrik,  in  the  final 
tanni  5S    of   skins    which  are  to  be  used  for  sole 

r.  the  skin*  are  treated  with  a  powerful  mixture  of 
extracts.  In  the  first  bath,  to  which  the  ^kins  are  subjected 
for  16  days,  7  German  lb.  of  oat  lurk  and  2  lb.  of  canaigre 


or  valonia  are  used.     In  the  second   bath,  which  lasts  24 
•  lavs,  there  are   6  lb.  of   oak  bark  and  3  lb.  canaigre  ;  and 
in  the   third,   which   lasts    30  days,   5   lb.  of  oak   bark  and" 
3  lb.  of  canaigre  or  valonia.     Very  strong  skins  sometimes 
receive  a  fourih  bath. 

In  tanning  with  extracts,  canaigre  seems  to  have  a 
special  value  in  giving  colour  and  strength.  Even  when 
used  in  small  quantities,  with  other  powerful  extracts,  there 
is  a  noticeable  difference  if  canaigre  is  used  instead  of 
valonia,  the  leather  having  a  brighter  yellow  colour. 

Canaigre  is  better  than  any  other  material  for  retanning 
leather  which  has  been  imperfectly  tanned. 

L  anaigre  is  very  similar  to  gambier  in  its  tanning 
properties,  and  if  it  is  ever  to  be  exported  in  large 
quantities  to  Europe  it  will  have,  for  the  same  amount  of 
tanning  power,  to  be  as  cheap  or  cheaper  than  the  last- 
named  article.  It  is  for  this  reason  that  gambier  has  a 
particular  importance  for  anyone  interested  in  the  sale  of 
canaigre. 

The  firm  of  Blau  and  Schindler,  of  Hamburg,  has  imported 
more  canaigre  than  any  other  continental  firm,  but,  accord- 
ing to  its  own  statement,  has  only  imported  it  in  small 
quantities,  as  it  is  not  cheap  enough  at  present  to  compete 
with  gambier.  Practically,  the  entire  crop  of  gambier  is 
shipped  from  India  to  England,  and  thence  exported  to  the 
other  European  countries  and  to  the  United  States.  Gambier 
proper  sells  in  Vienna  or  Hamburg  at  8  dols.  per  100  kilos. 
(220-  46  lb.),  while  cutch,  or  wood  gambier,  is  cheaper. 


PATENTS. 

Improvements  in  1  lie  Manufacture  of  Leather  for  Gloves 
and  other  Purposes.  L.  Cohn,  Johanngeorgenstadt, 
Germany.     Eug.  Pat.  12,818,  July  2,  1894. 

The  flesh  side  of  the  kid  or  other  leather  destined  for  the 
manufacture  of  gloves  is  to  be  rendered  as  smooth  and  soft 
as  the  grain  side,  which  is  usually  made  the  outside  surface 
of  the  glove.  The  flesh  side  (inside  of  the  glove)  is  also 
to  be  tinted  either  of  the  same  or  of  another  tint  as  that 
employed  for  the  grain  side.  In  this  way  the  finished  glove 
wili  be  of  a  better  appearance  and  will  keep  cleaner  than  is 
at  present  the  ease. — A.  G.  B. 


An  Improved  Method  or  Process  of  Fastening  the  Colours 
upon  and  within  Coloured  Leathers.  J.  T.  Hardy, 
A.  Brownsword,  and  F.  J.  Bradley,  Nottingham.  Eog. 
l'at.  18,949,  July  4,  1894. 

The  skins,  when  dyed,  are  struck  out  and  dried  in  the 
usual  manner,  and  the  grain  is  then  covered  with  ehrome- 
alumed  gelatin,  prepared  by  dissolving  1  -\  lb  of  gelatin  in 
three  gallons  of  water  and  adding  to  the  .hot  iiquid  A-  lb.  of 
chrome  alum  dissolved  in  one  pint  of  water.  A  mixture  of 
glue  (4S  parts)  and  chrome  alum  (2  parts)  with  water  (50 
parts)  may  be  substituted  for  the  gelatin  mixture.  When 
the  concoction  has  set  to  a  jelly  it  is  brushed  over  the  skins, 
which  are  then  exposed  to  the  light,  whereby  the  gelatin 
becomes  insoluble.  The  seasoning  and  finishing  processes 
are  then  effected  as  usual. — A.  ti.  B. 


XV.-MANURES,  Etc. 

77,.   Solubility  of  the  Phosphoric  Acid  contained  in  Bone 
Meals.     L.  Gebek.     Zeits.  angew.  Chem.  1894,  193-197. 

It  is  well  known  that  the  manurial  value  of  the  phosphoric 
acid  in  bone  meals  is  comparatively  small,  and  not  at  all  in 
accordance  with  the  results  to  be  expected  from  analytical 
data.  Certain  observations,  as,  for  instance,  the  fact  that  a 
considerable  portion  'of  the  P»05  is  "  citrate  -  soluble," 
indicate  the  presence  of  dibasic  calcium  phosphate — a 
compound  very  generally  accepted  as  being  of    value  for 
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plant  food,      Indeed,   from   the    author's    analyse*       the 
results  of  which  are  given  io  a  ibles — it  appi 

that  the  bulk  "i  d"'  phosphate  in  bone  meals  is  .urn. 
soluble.  In  practii  •  ■  howevi  i  he  finds  thai  the  amonnl  of 
PnOj  extracted  bj  ammoniam  oitrate  (Wagner's  solution) 
this  Journal,  1890,  319,  and  also  769)  depends  very  greatly 
on  the  degree  of  subdivision  of  the  hiii.mi1  under  examina- 
tion. For  example,  a  series  of  boue  meals  when  iin.lv 
powdered  yielded  on  an  average  over  BO  per  cent.,  and  in 
two  cases  over  90  peroent.,  or  their  P2Ot  to  the  solvent; 
whilst  from  coarse  meals,  jusl  able  to  pass  through  a  sieve 
with  meshes  i  nun-  wide,  onlj  about  50  per  cent,  wore 
extracted,  ''a  the  other  hand,  ignition  of  the  meals  was 
found  to  materially  alter  their  constitution,  the  soluble  l'_< >. 
being  reduced  to  30  per  cent.  The  extraction  of  the  gelatin 
by  steaming  has  a  similar  effect, although  less  marked  <  soluble 
1 " ■• '...  68  per  cent.).  It  is  obvious,  therefore,  that  investi- 
gations concerning  the  nature  of  the  mineral  constituents  of 
lour  nnisi  not  be  made  on  bone  ash.  For  such  researches 
Gabriel's  method  of  removing  the  gelatin  (bj  heating  to 
C.  with  glycerol  and  subsequently  washing)  proved 
satisfactory,  since  the  percentage  of  citrate-soluble 
r  i  >,  i-  noi  sensibly  altered  thereby. 

From  his  results  the  author  concludes  that  only  h 
small  proportion  of  the  iy\,  of  bones  can  exist  as 
trioaloic  phosphate;  and  he  suggests,  as  more  probable, 
that  the  bulk  exists  as  dibasic  phosphate,  the  remainder 
being  in  the  form  of  a  tribasic  phosphate  in  which  part  of 
the  lime  is  replaced  by  an  organic  base.  On  ignition,  the 
organic  has,-  would  be  destroyed,  its  place  being  taken  by 
lime  derive. 1  from  calcium  carbonate. —  II.  T.  P. 


Method  for  the  Volumetric  Estimation  of  the  Phosphoric 
.triil  Soluble  in  Water,  contained  in  Superphosphates. 
W.    Kalmann   and   K.    Meissels.      Chctn.   Zeit.    Rep.    18, 

1894,  is" 

See  under  XX 1 11.,  page  905. 


PATENT. 


XV1I-BREWING,  WINES,  SPIRITS,  Etc. 

The   Ready-formed   Sugars  of  Malt.    E.  Ehrich.     Cbeui. 
Zeit.  Bep.  18,  1894,  70. 

Tin:  sugars  occurring  in  barley-malt  are  cane  sugar,  invert 
sugar,  and  maltose,     fsomaltose  is  not  present. 

The  average  percentage  of  these  sugars  is — Cane  sngar, 
4-5-1  ;  invert  sugar.  0"71  ;  maltose,  0-82  ;  total,  6'07. 

The  figures  are  looked  npon  as  more  accurate  than  those 
of  O'Sullivan  and  Heron. 

Malt  is  digested  with  water  after  treatment  with  strong 
ateohol,  and,  besides  the  estimation  of  the  total  weight  of 
sugars  by  means  of  fermentation,  the  cupric  reducing  power 
and  rotator]  power  can  be  determined.  There  are,  however, 
present  in  the  aqueous  extract  bodies  other  than  sugar-. 
which  have  a  decided  reducing  power  and  rotatory  power, 
and  hence  these  determinations  must  not  be  taken  as  due 
entirely  to  sugars. — T.  A.  G. 


Improvements  in  Means  for  Treating  the  Itefuse  of 
Inhabit,, I  Areas.  R.  C.  S;uer,  Bristol.  Eng.Pat.  1152, 
January  •':;,  1894. 

See  under  Will.  B.,page  899. 


77,.  h,!„  drying  „f  Malt  as  judged  by  lit,  <  'olour  „f  ih, 
Malt  -  Combs.  Franz  Corn]  Ocsterr.  Brauer-  and 
FJopfcn  .        ,  i.i. 

It  was  found  thai  under  ei  .ring 

" ml     oi   g   i,  rulai  I]  grown  mall  an  darki  i  than  tl 

overgrown  malt,  whilst   the  worts  from  the  latti  - 
tl  e  darker.      Malts   were  cured    witl  ce  to    the 

thermometer,  and  it    was  repeatedly   fouud  that  with  equal 
colours  of  in. .It  combs  the  n  ,  ,th 

in     .lour.     This  different  e  is  to  : 

longths    of   ucrospire  taken    al    different 

stages    from    the    malting  Boor,   and    all   cured    undei    tl 

sine  i|    100  10  .     .  'I  hi 

the  coloui     ot    a    mall    is   not   always   indicated   bj 
colour  oi  the  combs,  but   that  the  chief  criterion   oi  r* 
should  he  the   acrospire.     It  follows  then  that  younger  and 
less  fully-grown  malts  (as  judged  In   the  a  ould 

be   kiln.-d  to  yield   darker  combs  than   malts  grown  foi   a 
longer    period   or   in    which   the   aero  tuiH 

developed. — T.  A.  ( i. 


The  Composition   of  Hops  an, I  their   Relation  to    Wort. 
L.  Aubry.     Zeits.  ges.  Brauw.  17,  1894,  i. 

The  estimation  of  the  alcoholic  and  water  extra  ts  is  found 
to  he  useless,  since  two  very  dissimilar  hop-  (rave  almost 
identical  extracts.  These  two  hops  were  extracted  with 
petroleum  ether,  and  the  resin,  ethereal  oil,  bitter  principle. 
and  nitrogen  estimated  both  before  and  after  removal  of 
the  resin. 

The  results  show  that  very  little  nitrogenous  matter  is 
removed  by  water,  hence  it  is  of  little  importance  in  the 
wort.  Worts  boiled  with  the  two  kinds  of  hops  yielded  the 
same  amount  of  total  nitrogen;  also  the  albuminoids  in 
the  worts  boiled  with  resin-free  hops  were  tie- same  as  in 
those  boiled  with  normal  hops.  Petroleum  ether  remove-  no 
bodies  from  hops  which  could  cause  a  precipitation  of 
albuminoids. 

Worts  were  boiled  with  completely  ripe  hops  and  hops 
containing  many  unripe  cones,  and  the  wort-  as  well  as 
the  resulting  beers  wen-  analysed.  No!  difference  could  he 
detected  in  the  beers  on  analysis,  nor  did  th.  degree  of  hop- 
ripeness  affect  the  degree  of  fermentation.  Unbopped  worts 
fermented  less  vigorously  than  hopped  worts.  The  quality  of 
hops  has  little  influence  on  the  composition  of  the  wort  and 
no  influence  on  the  extent  of  fermentation. — T.  A.  G. 


The  Albuminoids  contained  in  WorLi  and  Beers.      Wahl 

and  Hantke.     Atner.  Brewers'  Review,  7  [ 
The    authors  have  mad.-    a    -cries  of  experiments  on    the 
albuminoids    in   worts,    and    also    in   fermented    worts    and 
beers. 

They  divide  the  albuminoids  into  the  three  .lasses,  protein, 
peptone,  and  amide,  and  separate  each  class  as  follows  : 

The  protein  albuminoids  are  separated  by  means  of  copper 
hydrate,  lead  or  ferric  acetate,  or  simply  b\  heating  with  a 
few  drops  of  acid,  the  results  given  in  each  case  agreeing 
very  closely. 

The  peptone  albuminoids  are  separated  either  by  me 
of    tannin    or     phospho-tungstic    acid,    the    tannin"   giving 
slightly  larger  results. 

The  amide  albuminoids  are  estimated  after  the  elimination 
of  the  two  previous  groups. 

The  authors  also  tir.d  that  after  the  fermentation  of  worts 
the  quantity  of  yeast  obtained  at  the  finish  is  considerably 
in  excess  of  that  used  at  the  commencement,  and  during  its 
growth  that  the  yeasl  ha-  absorbed  a  considerable  quantity 
of  the  nitrogen  of  the  albuminoids  present  in  the  original 
wort,  the  albuminoids  which  chiefly  disappear  being  the 
non-coagulable  or  amide  albuminoids.  They  also  find  that 
a  larger  amount  of  amide  nitrogen  disappears  the  higher  the 
temperature  at  which  fermentation  take-  place. — I  I.  ]■'.  R. 
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The   Effect  of  Albuminoids  in  the  Manufacture  of  Beer. 
Walii  and  JJilson.     Amer.  Brewers' Review,  1894  [38], 

Tiik  author.*  have  made  a  series  of  experiments  to  find  out 
which  of  the  known  albuminoids  affect  the  stability, 
manency  of  head,  and  maturity  of  a  beer,  and  also 
whether  these  albuminoids  have  any  disadvantageous  effects. 
and  whether  the  method  of  mashing  in  any  way  alters  the 
character  of  the  albuminoids. 

Influence  of  the  Mash  Temperature. — The  temperature  at 

which  the  greatest   amount   of  albuminoids  is  extracted  is 

1  10    1\,  the  greatest  sugar  extract  at  131°,  and  the  greatest 

able  extract  at   149°,  at    temperatures   from  1-19°  up  to 

i  52    1'.  the  conversion  of  the  starch  becomes  complete. 

Influence  of  Duration  of  Mashing. — At  1 19  the  quantity 
of  albuminoids  in  the  wort  is  not  altered,  whether  the  malt  is 
mashed  1:V  or  3  hours,  but  at  temperatures  below  140  the 
amouut  of  albuminoids  is  greater  after  3  hours'  mashing  than 
after  lj  hours. 

Coagulation  of  the  Albuminoids. — A  greater  amount  of 
coagnl&hle  albuminoids  is  formed  at  a  temperature  ranging 
between  957  and  104r  than  at  a  high  temperature  such  as 
140 — 1T6:,  the  wort  breaking  much  better  in  the  former 
ease. 

Effect  of  Concentration  <>f  Worf. — The  amounts  of 
albuminoids  and  sugars  extracted,  do  not  vary  between  the 
limits  of  1  part  malt  and  8  parts  water,  and  1  part  malt  to 
•2$  water,  but  at  greater  concentration  the  amount  of 
albuminoids  extracted,  increases. 

Influence  of  Concentration   and   Temperature  on  Bodies 
lining  the  Amido  dump. — The  proportion  of  amides  to 
non-amides  is  a   constant   for   different  concentrations  and 
temperatures. 

When  malt  is  poured  into  boiling  water,  the  insoluble 
albuminoids  or  amides,  are  converted  into  soluble 
albuminoids,  which  are  mainly  composed  of  peptones. 

— O.  F.  K. 


"  Maltoi"  the   Substance  obtained  from  Crystallised  Malt 

which   aires,    apparent/!/,  the    Salicylic    Acid    Re  iction. 
Brand.  vYochenschr.  f.  Brauerei  11,  1894,  514. 

It  has  been  previously  shown  that  high  dried  and 
crystallised  malts  contain  a  substance  which  gives  with 
ferric  chloride  a  violet  coloration  similar  to  that  afforded  by 
salicylic  acid.  In  this  communication  the  author  has 
isolated  this  substance,  which  he  calls  "  Maltoi,"  by 
extracting  worts  and  beers,  made  from  crystallised  malts, 
with  ether  ;  "  Maltoi  "  is  also  found  in  pale  malts  to  a  small 
extent. 

"  Maltoi "  is  a  crystalline  substance,  which  dissolves 
easily  in  water  and  all  the  usual  organic  solvents  except 
petroleum  spirit.  It  is  not  a  true  acid,  although  it  dissolves 
in  alkali  and  is  precipitated  by  acid,  but  has  rather  the  pro- 
perties of  a  phenol ;  it  also  reduces  Fehling's  solution.  The 
author  gives  it  the  formula  C,,H603,  and  supposes  it  to  be 
formed  from  the  earbohvdrate  C6H,.,Or,  by  loss  of  3H.X). 

— O.  F.  K. 


yote  on    the    Valuation   of  Potashes 

Chem.  Zei't.  18,  1894,  742. 
See  under  XXIII.,  paye  905 


•  I.     Hernheimer. 


The  Detection 
and  F.  Carp 
26,  151 


The  Determination  of  Starch  in   Pressed    Yeast. 
singer.     Chem.  Zeit.  18,  1894,  742. 

See  under  XX III.,  paye  908. 


F.  Fil- 


The   Detection    of  Boric    Acid,  especially    in    the    Ash    of 
Wines.    P.  Kulisch.     Zeits.  angew.  Cheai.  1894,  147. 

See  under  XXIII.,  paye  904. 


of  Coal-Tar  Dyes  in  Wines.     L.  Sostegni 
entieri.      Le  Staz.  spcrim.  agrar.  ital.  1894, 

See  under  XXIII.,  paye  906. 


PATENTS. 

Improvements  in  Apparatus  for  regulating  the  Temperature 
of  Fermenting  Liquids.  F.  N.  Collins,  Great  Yarmouth. 
Eng.  Pat.  16,692,  September  5,  1893. 

An  arrangement  of  horizontal  flattened  tubes,  communicat- 
ing at  each  end  with  a  water  space,  is  supported  by  means 
of  tubular  trunnions  on  tubular  pedestals  within  the  vessel 
containing  the  fermenting  liquid.  The  cold  water  passes 
up  one  pedestal  into  the  adjacent  water  space,  then  alter- 
nately to  and  fro  through  the  tubes  to  the  opposite  water 
space,  and  thence  out  through  the  pedestal.  The  mounting 
on  trunnions  enables  the  apparatus  to  be  readily  cleansed. 

—J.  G.  \V. 


Improvements  in  Apparatus  for  the  Manufacture  of  Beer. 
A.  W.  Billings,  London.  Eng.  Pat.  17,912,  September 23, 
1893. 

The  converting  vessel  described  in  Eng.  Pat.  8952,  1892, 
is  provided  with  a  heavy  iron  or  steel  bottom  in  which  are 
the  usual  discharge  openings.  Over  these  is  fixed  a  moveable 
slotted  or  perforated  straining  plate.  The  inventor  claims 
that  the  apparatus  may  be  used  as  a  converter,  boiling 
kettle,  hop  back,  or  cooler.  For  use  as  a  converter  the 
-training  plate  is  removed  and  the  mash  made  in  the  usual 
way  and  discharged  into  the  filter  tub.  The  straining  plate 
having  been  fixed  in  position  the  clear  liquor  is  now  pumped 
back  again,  the  hops  added,  and  steam  passed  into  the  jacket 
so  as  to  raise  the  contents  to  boiling.  The  author  has  found 
it  advantageous  to  keep  the  stirrers  in  motion  during 
boiling.  Steam  is  then  shut  off  and  cold  water  run  through 
the  jacket  to  cool  the  wort,  which  is  then  strained  off  from 
the  hops,  leaving  them  in  a  suitable  position  for  reboiling 
with  fresh  wort. — I.  G.  YV. 


Improvements  in  the    Treatment  of  Hops.     J.  T.  Connell, 
Edinburgh.     Eng.  Pat.  19,043,  October  10,  1893. 

It  has  been  found  that  after  hops  have  been  employed  in 
brewing  they  are  not  "spent,"  as  is  supposed,  but  may  be 
revivified  so  as  to  be  fit  for  use  a  second  time  in  brewing 
beer.  They  may  in  fact  be  "  recured  "  by  heating  them 
suitably  in  a  hop  or  malt  kiln  in  the  same  manner  as  freshly 
picked  hops,  and  it  is  claimed  that  they  can  then  be  used 
instead  of  new  hops  in  brewing  if  a  greater  proportion 
be  employed. — .1.  (i.  \V. 


Aerated  Wines  and  Spirits.  J.  W.  Fenu,  London,  and 
E.  Abraham,  Kipon.  Eng.  Pat.  4086,  February  26, 
1894. 

Caebonic  acid  gas  is  forced  under  pressure  into  wines  or 
spirits,  and  is  claimed  to  effect  an  improvement  in  quality 
and  flavour. — J.  G.  \V. 


Improvements  relating  tothe  Manufacture  of  Sugars,  Syrups, 
Alcohol,  and  Beer.  H.  H.  Lake,  London.  From  A.  L. 
Tedesco,  Paris.     Eng.  Pat.  9054,  May  7,  1894. 

These  improvements  are  claimed  to  obviate  the  slight 
caramelisation  which  takes  place  during  the  saccharification 
of  starch  or  amylaceous  substances  under  high  steam 
pressure.  In  the  inversion  of  starch  by  acids,  air  is  forced 
into  the  saccharifying  vessel  through  the  body  of  the 
contents,  the  temperature  of  which  is  not  allowed  to  rise 
above  120°  C.  For  converting  worts  by  the  agency  of  malt 
diastase  the  necessary  quantity  of  malt  is  added  to  the  wort, 
which  is  at  a  temperature  of  60:  C,  contained  in  a  closed 
saccharifying  vessel,  air  or  compressed  gases  being  then 
forced  into   it.     The  employment   of  nitric   acid   in   small 
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quantity  under  high  pressure  is  ala 1  a  read;  method  of 
inverting  amylaceous  materials,  The  amylaceous  wort,  to 
which  oui  ball  pei  cent,  of  nitric  acid  has  been  added,  it 
liquefied  bj  steam  at  a  lemperaturi  of  100  I  The  steam 
is  tl .  D    and   air  forced  into  the  resse!      w  ben 

BacchariScation  is  oomplete  the  liquid  is  frei  d  from  acid  i>.\ 
concentration  in  a  vacuum  apparatus.    J.  <■•  W. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION. 

DISINFECTANTS. 

(40  -CHEMISTRY  OF  FOODS. 

Discrimination  of  Drinking  Waters.     D.  VedriJdi.     (hem. 
Z.ii.  18,  1894,585—586. 

Tiik  activity  lately  shown  in  certain  districts  of  Hungary 
in  the  construction  of  deep  well*  h;is  enabled  the  author  to 
observe  the  interesting  fact  that  the  waters  drawn  therefrom 
were  almost  without  exception  of  a  nature  usually  con- 
sidered as  impure,  containing,  as  they  did,  large  amounts  of 
organic  matter,  nitrates,  ammonia,  and  in  many  cases  even 
nitrites.  The  possibility  of  such  contamination  being  derived 
from  the  influx  of  impure  surface-waters  was  entirely 
negatived  by  the  nature  and  extent  of  the  strata  (mostly 
clay)  passed  through.  Recent  boring  operations  at  the 
town  of  Debreczin  put  the  author  in  a  position  to  throw 
some  light  on  the  question.  Although  the  depth  attained 
was  B40  m<  tres,  water  was  not  found.  Chemical  examina- 
tion of  simples  of  the  dry  clay,  sand,  ,H:e.,  excavated  at 
various  depths  revealed  the  fact  that  organic  matter  (0'009 
(0  0*81  per  cent.,  estimated  by  permanganate)  was  present 
at  all  depths, the  maximum  occurring  at  630  metres.  Chlorine 
and  nitrous  acids  were  found  generally  only  in  more  Or  less 
strong  traces  ;  whilst  ammonia  and  nitric  acid  were  present 
in  large  amounts  down  to  a  depth  of  200  metres  :  below  that 
in  trices.  \t  is  obvious,  therefore,  that  the  impurities  in 
the  class  :'f  water  under  consideration  are  derived  from  the 
soil  itself,  aud  are  not  due  to  pollution  by  sewage,  &c. 
The  author  is  of  opinion  that  it  is  inexpedient  to  judge  the 
fitness  of  Bach  waters  for  drinking  purposes  by  the  usual 
Standards  :  and  that  too  much  stress  should  not  be  laid  on 
the  presence  of — otherwise  inadmissible — proportions  of 
organic  matter.  &c. — H.  T.  P. 


Poisonous  Fodder  Plants.     John  li.  Jackson,     (hem.  and 
Druggist,  1894,267— 26<>. 

IHdian  Peas  (Lathynis  sativus). — Artier  has  discovered 
the  presence  in  the  seed,  of  a  volatile  liquid  alkaloid  probably 
produced  by  some  proteid  ferment.  The  toxic  action  of  the 
seeds  was  found  to  be  destroyed  by  heat.  The  chief 
symptom  is  paralysis  of  the  extremities,  which  in  many 
eases  becomes  permanent. 

Sopkora  SecundiJIora. — A  narcotic  poison  is  found  in  the 
seeds  of  this  species.  It  is  a  small  tree  or  tall  shrub  grow- 
ing in  Mexico  or  Texas,  forming  dense  thickets  on  the 
borders  of  streams.  The  seeds  are  rather  larger  than  a 
haricot-bean  and  of  a  bright  red  colour.  The  Indians  in 
the  neighbourhood  of  San  Antonio  use  them  as  an  intoxicant. 
Half  a  seed  produces  exhilaration  followed  by  narcosis 
extending  over  2 — 3  days,  whilst  a  whole  beau  is  "fatal.  The 
principal  is  an  alkaloid —  Sophorine. 

rolobium. — SeTend  species  are  commonly  known  in 
Australia  as  -  Poison  Hushes,"  especially  G.  hilobum  : 
G.  calycinun  :  G.  callistachys  ;  G.  o.rylobioides  ;  G.  spmo- 
>'»'»  ;  G.  trilabum  :  and  G.  obocatum.  Large  numbers  of 
cattle  are  annually  lost  in  Western  Australia  through  eating 
these  plants.  The  first  symptom  is  ayspnaa  :  the  animals 
then  stagger,  fall,  and  die.     The  blossoms  are  most  saturated 


with  ih,   poison,  though  the  young  shoots 

■  ■■I   bj    it.  whilst  wild 
blosson  .. iih  impm 

Gastrolobium  grandiflorum  is  a  species  found  in  Q 
land  and  Northern  Australia  It  is  known  as  the  " 
!'"    on-bush." 

'  ioiuni   uncinatuiH.  —  A   leguminous  plant,  nearly 

allied  to  the  Gastrolobiums.     li    is  a  -mall  shrub  ol 
South  Wales,  and  is  verj  poisonous. 

/.    hrosia  purpurea  and  T. rosea,  leguminous  pla 
South  Australia,  New  South  Wales,  and  Northern  Australia. 
Also  poisonous. 

s  tlii-   kind    have  an  evil 

reputation  In  Australia,     i  he  active  principle  has  notyel 
been  isolated.     1  In  drying  the  pla  imposed. 

Swainsonia  galegifolia,  the  "Darling   Pea,"  or  "Indigo 

plant,"  of  Australia,  ia  0 if  the  1 

stock  owners. 

Swainsonia    Grcyana   causes  even  more  serious  effects. 
'  inciple  remains  yel  to  be  isolated. 

Trachymem  australis,  an  umbelliferous  plant  of  Austra- 
lia, known  as  the    •  Wild  Parsnip."      It    is  terribly  po 
and  no  remedial  measures  are  known. 

Sarcostemma  australe,  the  "  Caustic  Vine "  of  Q 

land,    is    a     plant    belonging     to    the    Asclepiadeae.       Very 
poisonous. 

Eremophila    maculata. —  Known    in    Queensland    as   the 
Native  Fuchsia.     Belongs  to  the  natural  order  Myoporinex. 
To  this  plant,  it  is   said,    though   at    first    poisonous 
may  become  accustomed.     It   i-   >:ii.l  to  be  more  powerful 
after  rain,  aud  most  dangerous  when  in  fruit. 

Euphorbia  Drummondii,  the  "  Caustic  Creeper,"  or 
"  Milk  Plant,"  of  Queensland.  If  eaten  by  sheep  in  the 
earty  morning  before  the  sun  has  dried  it  up,  it  is  almost 
certain  to  prove  fatal. 

Stypandra  glauca. — A    liliaceous  plant,  common  around 
Sydney,  the  Blue  Mountains,  and  other  parts  of  New  5 
Wales.     It  is  known  as  the  Candyup Poison.    It  acts  upon 
the  eyes  and  causes   blindness,  but   is   not    very  fatal.     The 
effects  are  known  in  Western  Australia  as  "bund  disease." 

— W    - 


Further  Note  on  the  Determination  of  the  Fat  in  Bread. 
M.  Webull.     Zeits.  angew.  Chein.  1S94,  199. 

See  under  XXIII.,  page  908. 


PATENTS. 

Improvements    in    tin     Manufacture    of   Gelatin.     E.    S. 
Spencer,  Loudon.     F.ng.  Pat.  14,491.  July  27,  1  - 

Q  1  1  v  1  in  iu  the  form  of  sheet-  or  in  other  solid, dry  state  is 
granulated  or  crushed,  and,  after  the  fine  powder  has  b  en 
separated,  the  coarse  granules  are  rolled  between  smooth 
rollers  in  such  a  manner  that  each  granule  is  flattened  into 
a  thin  flake.  The  object  of  the  process  is  to  reduce  the 
cost  of  the  manufacture  of  gelatin  in  a  readily- soluble 
form,  and  to  render  the  gelatin  better  adapted  for  resisting 
climatic  influences. — A.  ti.  1$. 


Improvements    in    the    Treatment    of     Eggs.     J.    Fordred, 
Loudon.     Kng.  Pat.  15,762,  August  19,  IS93. 

The  essential  feature  of  this  invention  is  the  use  of  sugars 
(preferably  glucose,  maltose,  dextrose,  &c.)  under  certain 
conditions  for  the  preparation  of  the  contents  of  eg 
such  a  state  which  will  enable  the  compound  to  be  kept 
for  a  considerable  time  of  uniform  consistency,  without 
deterioration,  and  readiiy  miscible  with  water  and  other 
liquids.  The  yolks  and  whites  of  1,200  eggs  are  carefully 
removed  from  the  shells  aud  well  mixed  or  beaten  ;  100  1b. 
of  this  are  placed  in  a  pan  fitted  with  stirring  apparatus. 
Tbis  pan  is  fitted  into  a  water-bath,  the  temperature  of 
which  should  be  from  160  to  170  1'..  -o  as  to  maintain 
the  contents  of  the  pan  at  about  145"  F. ;  50  lb.  of  sugar 
are    then    gradually   added    and   stirred.      The    heat    and 
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stirring  is  now  continued  uutil  the  mixture  has  lost  :so  per 
cent  of  its  Height  in  rive  hours,  when  a  deep  and  rich 
orange  colour  is  produced.  It  is  then  strained  through  a 
hair  sieve,  and  when  cold,  should  be  translucent  and  tit  to 
be  packed.  The  yolks  or  whites  can  he  treated  separately 
in  the  same  way.  It  is  also  proposed  to  mix  3  parts 
of  the  above  compound  with  2  parts  of  condensed  milk  of 
commerce. — J.  J.  K. 


Improvements  in  Extracting  Oil  from  Oil-containing 
Plants  ami  Fruits,  and  in  the  Production  of  Fodder 
from    the  Residual    Mutter.      \V.  Spindler  and  (_'.  Stautz, 

Darmstadt.     Eng.  Pat.  16,9s7.  September  9,  1S93. 
under  XII..  page  893. 


An  Improved  Food.     C.  Morfit,  London.     Eng.  Pat.  17,630, 
September  19,  1893. 

This  invention  relates  to  the  improvement  of  skim  milk. 
whereby  its  deficiency  in  fat  is  restored.  100  gallons  of 
the  mi'ik  with  SO  to  200  lb.  of  white  sugar  are  boiled  in  a 
vacuum  pan  to  one-third  or  even  one-fourth  of  its  bulk. 
The  mixture  is  transferred  to  another  pan,  and  11  to  2  oz. 
of  refined  cotton-seed  oil  are  added,  and  the  whole  stirred 
until  thoroughly  blended.  This  artificial  milk  is  termed 
"  lactola."  The  admixture  of  coffee,  cocoa,  tea,  or  extract 
of  meat  with  "  lactola  "  is  also  claimed. — J.  J.  K. 


Improvements  in  and  in  Apparatus  for  the  Preparation 
or  Treatment  of  Alimentary  Substances.  E.  Maris, 
Monancourt  (Eure).  Eranee.  Eng.  Pat.  17,732,  Sep- 
tember 20,  1893. 
The  object  of  this  invention  is  the  preparation,  in  a  highly- 
assimilable  condition,  of  alimentary  substances  suitable  for 
consumption  by  the  human  race  and  animals.  To  do  this 
the  substances  "are  submitted  to  a  preparatory  treatment  by 
crushing  and  artificial  digestion,  or  reproducing  as  nearly 
as  possible  the  different  phases  of  natural  digestion.  The 
ground  substance  is  put  into  digesting  troughs  together 
with  three  or  four  times  its  weight  of  water  slightly  acidified 
with  hydrochloric  acid,  and  sea  salt,  after  which  the  ueces- 
sarv  ferment  (as  pepsin,  trypsin,  invertin,  amylase,  and 
mineral  ferment  from  grains,  cellulose,  &c),  to  the  extent  of 
5  per  cent.,  are  added,  and  the  contents  kept  at  a 
temperature  of  35"  C.  for  12  hours,  after  which  they  are 
transferred  to  a  digester,  in  which  they  are  allowed  to 
remain  for  two  hours  under  steam  pressure.  The  tempe- 
rature is  first  raised  to  65°  C,  and  finally  to  130°  C.  to 
destroy  ferments  and  germs.  The  composition  of  a  fodder, 
made  from  wood  in  this  way,  and  which  resembles  that  of 
good  meadow  hay,  is — 

Water 13-00 

Albuminoid  matter s-;i 

l'am  matter '-'''■- 

Non-nitrogenous  cxti-act9 38'64 

Ligneous  matters 31'00 

Minenil  mutters 6"00 

100 -no 

—J.  J.  K. 


Improved  Meansfor  Production  oj  Effervescent  Beverages. 

K.  Wichmaun,  Hamburg.     Eng.    Pat.    12,503,   June  27, 

1894. 
"A  continually  acting  effervescent  mixture,  consisting 
of  comfit  grains  of  desired  size  according  to  the  duration 
of  the  effervescence."  One  half  of  the  mixture  is  a  salt, 
like  bicarbonate  of  soda,  enclosed  within  a  layer  of  sugar. 
The  other  half  consists  of  an  acid,  like  tartaric  or  citric 
acid,  similarly  enclosed. — J.  J.  K. 


Process  for  Manufacturing  a  Fond  which   increases   the 

Production    of  'Milk   with    Milk   Animals.     T.    Kluten- 

treter,  Magdebeig,  Germany.     Eng.  Pat.  8360,  April  27, 

1894. 

The   claim   is   for  the   manufacture  of  a  milk  -  increasing 

food,  by  mixing   80  parts  of  basic  phosphate  of   lime  with 

the  following   mixture  of  2i  parts  of    albumin,   2\  parts 

of  yolk,  and    15  parts  of  powdered  sugar.     The  mixture  is 

then  ground.     A   daily  dose  of  75  grms.  of  this   food  are 

said  to  raise  the  production  of  milk  by  two  litres. — J.  J   K. 


(B.)— SANITARY  CHEMISTRY   AND  WATER 
PURIFICATION. 

Hermite's  Process  for  Purifying    Drainage     Waters   by 
Electricity.     Elektrotec'hn.  Zeits.  1894, 15,  84. 

A  Commission  appointed  by  the  "  Conseil  Centra! 
il'HiKiiene "  of  Havre  to  investigate  the  above  process, 
report  that  sterilisation  is  not  effected  rapidly  enough  to 
serve  as  a  guarantee  of  its  etficienc}'  for  disinfecting  drain- 
age waters.  The  process  appears  to  be  capable  of 
destroying  the  unpleasant  odour  of  certain  chemical 
products. — A.  R.  L. 


PATENTS. 
Improved     Antiseptic     and      Preserving      Agent*. 


P. 


HSkausson,  Eslof,   Sweden.     Eng.  Pat.   10,465,  May  27, 
1893. 

A  mixture  of  acetic  ether  and  alcohol,  with  or  without 
acetic  acid,  constitutes  the  new  antiseptic  and  preserving 
agent  called  "  salubrine."  Suitable  proportions  are  :  acetic 
ether,  10 — 40  per  cent. ;  alcohol,  20 — 50  per  cent. ;  acetic 
acid,  2 — 3  per  cent. ;  water,  68 — 7  per  cent.  When  the 
above  percentages  are  25,  50,  2!,  and  22|  respectively, 
the  preparation  is  suitable  for  definite  purposes,  and  is 
termed  "  salubrine  A."  A  number  of  variations  in 
strength  for  special  purposes  is  quoted.  Salubrine  may 
be  evaporated  in  a  room  to  be  deodorised ;  it  may  be 
used  as  a  hair  remedy,  in  which  case  aromatic  oils  are 
added ;  or  it  may  be  used  as  an  insecticide  to  be  applied 
to  plauts,  in  which  case  the  acetic  acid  is  omitted ;  when 
it  is  applied  to  the  skin,  glycerol,  oil,  or  fat  should  be 
added.— A.  G.  B. 


Improvements  in  Furnaces  for  Burning  Be/use  Material, 
such  as  Town's  Refuse.  J.  B.  Alliott  and  J.  McC.  C. 
Paton,  both  of  Nottingham.  Eng.  Pat.  15,717,  August  18, 
1893. 

The  figure  shows  a  sectional  elevation  of  this  destructor 
furuace  in  which  1  is  the  main  combustion  chamber,  2  the 
firegrate,  the  lower  end  of  which  is  carried  on  a  hollow  bearer 
2a,  through  which  water  is  circulated  to  keep  it  cool.  The 
loner  grate  6  is  of  sufficient  length  to  prevent  clinker,  &c, 
which  fall  on  to  it  from  the  upper  grate,  from  falling  over 
its  front  end.  The  clinker,  &c.  remains  on  this  lower  grate 
until  more  completely  burnt  and  partially  cooled,  when  it 
is  raked  off  over  the  front  end.  7,  7<r,  and  lb  are  tuyeres 
through  which  air,  in  addition  to  that  entering  through  the 
firebars,  is  forced ;  7  and  7b,  on  either  side  of  la,  are 
not  visible  in  fig.  3  is  a  drying-hearth  on  to  which  the 
refuse  to  be  burnt  is  fed  through  the  aperture  9.  The 
stoking-hole  10  permits  the  introduction  of  an  iron  bar  for 
keeping  the  grate  and  back  wall  5  from  getting  clinkered 
up.  The  products  of  combustion  are  drawn  through  the 
openings  11,  11,  which  are  at  the  hottest  part  of  the  fire, 
into  the  main  flue  12,  through  an  intermediate  chamber  13, 
fitted  with  a  damper  14.  Three  modified  forms  of  the 
destructor  are  also  described.  The  claims  made  in  a 
furuace  of  this  kind  are  for  the  combustion  chamber, 
having  a  hearth  so  inclined  that  refuse  and  clinker  thereon 
will  move  downwards  automatically  or  with  little  help ; 
for  the  fire  grate,  similarly  inclined,  and  through  which  air 
is  admitted  to  the  combustion  chamber ;  and  for  the  back 
wall  with  inlet  or  inlets  to  admit  air,  to  aid  that  admitted 
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ugh  Ttho  inclined  grate  j  also  an    opening    or    -, 
behind  the  buck  nail  and   th  I  end  ol  the  inclined 


the  iipp  r  gi 

mid    t'H     introducing    air    int..   the    i ibustion   cbambei 


Furnace  fob  Burning  Refusi   Material. 


opposite  to  the  feed  end,  a*  well  a-  provision  lor  the  escape 
of   |  combustion  from  the  hottest   part   of  the 

furnace,  are   further  claimed.      Finally,   the   intermediate 
chamber  IS,  as  arranged,  is  claimed. —  R.  B.  1'. 


Improvements  in  anil  Retort  Apparatus  for  Treating  Town 
RefuSi  or  Excremenlitious  or  like  Matter,  and  obtaining 
useful  Products  therefrom.  J.  Hanson,  Wakefield.  Eng. 
Pat  16,368,   August  80,  1893. 

ORBING    to   this   invention,  a    closed    r<t. lit    .>r\.'-se]  is 
provided,  into  which  the  refuse  I  d   is  introduced, 

and  in  which  i'  i  to  In  at  l.y  which  it  is  converted 

into  an  inodorous  ami  innoxious  carbonaceous  residue 
(which  may  he  stored,  and  is  suitable  for  fuel)  and  an 
inflammable  pis,  which  may  either  be  stored  in  a  holder  and 
used  for  beating  purposes  as  required,  or  at  once  used  for 
firing  the  retorts. 

'1  he  patentee  proposes  to  use  vertical  retorts  fitted  at  the 
top  with  hoppers  for  receival  of  the  refuse,  ami  shoots  at 
the  bottom  tor  the  discbarge  of  the  carbonaceous  residue. 
Bach  retort  is  furnished  with  means  whereby  the  contents 
may  be  stirred  during  heating  ami  adherence  of  carbonised 
matter  to  the  sides  thus  prevented.  This  stirring  apparatus 
may  consist  of  a  shaft  running  through  the  retort  and 
furnished  with  arms,  where  the  retort  is  charged  and  then 
closed  during  treatment  of  the  charge;  or  'if  an  Archi- 
medean screw  where  (  as  is  prefi  i  red  I  tin'  refuse  is  suj  | 
treated,  and  expelled  continuously.  A  steam  jet  may  be 
introduced  into  the  retort  to  produee  a  partial  vacuum  and 
thus  help  the  operation  or  to  aid  in  the  production  of 
inflammable  gas.  or  a  fan  or  other  means  of  producing  a 
reduction  of  pressure  in  the  interior  of  the  retort  may  be 
employed.— L.  T.  T. 


Improvements  in  the  Purification        -  1..  Arcbbutt 

and  R.  M.  Deeley,  Derby.      Eng.  Pat.  18,411 

Tin:  effluent  from  a  plant  in  which,  sewage  i>  treated  by  the 
methods  described  in  previous   patents  (this  Journal, 
."•.'.">  i  still  contains  albuminoids  in  solution,  which 

arc  incapable   of   removal   by   chemical   precipitation,  but 
arc  destroyed  by  the  agency  of  the  nitrifying  organism 
other   bacteria.     The   improved   process   is    carried    out    as 


follows: — The  impun  mixed   in   a   tank   with   the 

chemicals    necessary    for    precipitation,    agitated    with    the 
precipitate  from  previous  operations,  and  allowed  to  settle: 
the  clear  liquid  is  then  tiansferred  to  another  tank.tr. 
with   fuel   gases   in   sufficient    quantity   to    convert   all 
alkali  into  bicarbonate,  and  turned  on  to  a  filter  bed.      This 
treatment  with  fuel  gases  prevents  the  f  the  filter 

bed   and   promotes   the   growth    of   micro-oi  The 

filter  bed  consists  of  a  layer  ol  6  inches  of  coarse  gravel  in 
which  drain-pipes  are  laid,  a  inches  of  fine  pea-gravel,  and 
S  feet  of  coarse  mortar  sand  :  it  is  of  such  an  area  that  the 
whole  contents  of  the  carbon:, ting  tank  shall  have  drained 
away  before  the  next  contents  are  ready  for  filtration;  in 
this  way  the  filter  bed  "ill  be  kept  well  aetated. — A.  G.  B. 


Improvements  in  Means  fur  Treating  the  Refuse  of 
Inhabited  Areas.  11.  (.'.  Saver,  Bristol.  Eng.  Pat.  1  152, 
January  '23,  1894. 

Tin  object  of  tin-  invention  is  to  treat  refuse  by  In  at  so  a- 
to  render  it  innocuous,  and  to  utilise  the  residues.  The 
refuse  is  treated  in  closed  destructor  furnaces,  with  or 
without  the  addition  of  fuel,  whereby  a  gas  is  obtained. 
I'art  of  the  furnace-heat  is  used  for  generating  steam,  which 
drives  an  air  compri  ssor.  I'art  of  the  compressed  air  from 
this  is  heated  ami  injected  through  tuyeres  into  the  furnace, 
whilst  another  part,  together  with  some  of  the  gas  from  the 
furnace,  is  circulated  through  pipes  to  the  hous.-  in  tin- 
district  served  by  the  plant.  The  gas  mid  air  mixture  is 
supplied  to  and  utilised  in  "cabinets,"  in  which  the  solid 
and  liquid  human  excrement  is  separate.!.  The  excreincn- 
titious  matter  is  reduced  by  heat  raised  by  burning  the 
gas,  and  by  the  air,  until  the  residue  is  drawn  away  by  suit- 
able means  through  pip.-.  I  In  residue  unites  with  trie  foul 
air  from  rooms,  and  with  the  products  of  combustion  from 
house  lires,  after  they  havi  .1  with  water,  and  is 

drawn  back  to  the  destructo  itanle  conduits.    It  is 

further  reduced  in   these  b;  .-  aud  air.     The  dust 

residues  obtained  an  used  a-  manure,  and  tl  ones, 

after  being  washed  with  water,  pass  through  a  chimney  into 
the  atmosphere.     The    purifying   water  is   u  after 

filtration  through  a  combustible  material.  The  latter,  when 
saturated,  is  burnt  in  the  destructor  as  fuel. —  I!    11.  P. 
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An  Improved  Method  to  Precipitate  the  solid  Animal, 
Mineral,  and  Vegetable  Matter  contained  in  Sewagt 
11  L  Moseley,  London.    Eng.  Pat.  11,484,  June  13, 

1894. 
Wm:\  water  which  is   colder  than  the  sewage  to  be  treated, 
is  thrown  upon    the    surface    of    such    sewage    water,  the 
suspended  matters  settle  to  the  bottom  more  rapidly  than 
otherwise  be  the  case.     To  apply  the  principle,  the 
,    to    which  chemicals    have    been  added,    would  be 
■  1  by  hot-water  pipes  during  its  flow  through  the  cul- 
vert   leading    to   the  settling  tanks,  and  when  it  had  arrived 
in  these    tanks,  cold  water  would  be  sprinkled  or  poured  on 
its  surface. — A.  G.  B. 


(C.)— DISINFECTANTS. 

PATENTS. 

Improvements     in    the     Process    of  Obtaining    Aqueous 

Solutions   of  Phenols    and   other  Substances.       L.    O. 

Helmets,     Hamburg,     Germany.  Eog.    Pat.    20,245, 
October  26,  1893. 

By  the  action  of  sulphuric  acid  upon  the  sulphuretted  or 
non-saturated  constituents  of  mineral  and  similar  oils,  such 
as  are  described  in  Eog.  Pat.  19,502,  1890,  sulphonated 
carbon  compounds  of  a  nature  similar  to  ichthvol,  thiol, 
tumenol,  and  like  substances  are  obtained  ;  these  or  their 
alkali  salts  are  soluble  in  water.  Such  sulphonated  carbon 
compounds  consist  of  two  different  substances,  of  which 
the  one  (sulphonate)  is  per  sc  soluble  in  water,  whilst  the 
other  (sulphoue-like  body)  is  per  se  insoluble  in  water 
(compare  Eng.  Pat.  6044,1893).  The  separa'ion  of  these 
substances  is  effected  either  by  extracting  the  former  with 
alcohol  or  the  latter  with  benzene.  When  the  sulpbone- 
like  bodies  are  mixed  with  the  sulphonates  they  become 
soluble  in  water.  From  this  the  patentee  inferred  that 
these  sulphonates,  made  by  neutralising  the  reaction- 
product  obtained  by  treating  mineral  or  similar  oils  with 
concentrated  sulphuric  acid  or  its  substitutes,  would 
enhance  the  solubility  of  other  substances  which  are 
themselves  insoluble  in  water.     This  proved  to  be  the  case. 

To  render  a  solid  soluble  by  means  of  these  sulphonates, 
both  the  solid  and  the  sulphonate  must  be  dissolved 
in  alcohol,  the  alcoholic  solutions  must  be  mixed,  and 
the  alcohol  distilled  off.  Among  substances!  thus  tendered 
soluble  are  cresol,  guiacol,  thymol,  and  other  phenols ; 
many  hydrocarbons,  such  as  benzene,  terpenes,  and 
mineral  oils ;  ethereal  oils  ;  camphors ;  iodine ;  nitro- 
benzene ;  aniline.  The  quantity  of  pure  sulphonate 
required  to  render  such  a  substance  soluble  depends  on 
the  nature  of  the  substance;  thus  an  equal  quantity  will 
suffice  to  render  the  cresols  soluble,  whilst  benzene  requires  a 
threefold  and  camphor  a  tenfold  quantity.  When  the  mixture 
obtained  by  neutralising  the  product  of  the  action  of 
concentrated  sulphuric  acid  on  an  oil  is  used,  a  much 
larger  quantity  is  required  for  the  purpose  of  rendering 
substances  soluble,  because  the  solvent  action  is  already 
partially  satisfied  by  the  sulphone-like  substance  which  is 
present. 

The  products  thus  prepared  are  claimed  as  therapeutical 
and  disinfecting  agents. — A.  G.  B. 


An  Improred  Disinfecting  Apparatus.  H.  K.  Andersson 
and  1).  Sj, .strom,  Stockholm.  Eng.  Pat.  10,328,  May  28, 
1894. 
The  apparatus  consists  of  a  cylindrical  receptacle  of 
sheet  metal  with  a  much  smaller  central  cylinder.  Tin- 
outer  cylinder  is  filled  with  water,  and  a  red-hot  and 
closely-tilting  plunger  is  introduced  into  the  inner  cylinder. 
When  I  his  plunger  becomes  cooled  it  is  removed,  re-heated, 
and  reintroduced,  and  this  is  repeated  till  the  water  boils. 
The  steam  then  issues  from  an  opening  to  which  is  affixed  a 
hose  and  jet,  so  that  it  may  be  directed  to  any  point.  The 
volatile  disinfectant  is  dissolved  or  suspended  in  the  water. 
In  the  second   form  the  disinfectant  is   introduced  into  the 


inner  cylinder  and  is  volatilised  by  the  plunger,  which  in 
this  case  only  tits  loosely  and  is  pointed  at  the  bottom.  The 
vapour  so  generated  issues  from  a  jet  in  the  side  of  the 
inner  cylinder,  which  terminates  in  the  centre  of  the  steam 
nutl.t  from  tin- (inter  cylinder.  The  steam  thus  produces 
suction  on  the  inner  cylinder,  and  it  is  claimed  that  a 
the  rough  admixture  of  the  disinfectant  with  the  steam  is 
effected.— L.  T.  T. 


Improvements  in  Disinfecting  and  in  Apparatus  therefor. 
S.  Pitt,  Sutton,  Surrey.  From  La  Societe  Anonyme  do 
lTnstitut  Baoul  Pictet,  Fribourg.  Eng.  Pat.  11,097, 
June  7,  1894. 

The  patentee  introduces  the  articles  to  be  disinfected  into 
a  large  vessel  capable  of  resisting  atmospheric  pressure. 
This  vessel  is  then  exhausted  by  means  of  an  air-pump, 
and  sulphurous  acid,  chlorine,  or  the  vapour  of  any  desired 
antiseptic  introduced.  These  vapours  or  gases  are  left  to 
react  for  a  certain  time  on  the  articles  to  be  disinfected,  and 
are  then  again  exhausted  and  led  into  a  gas-holder  for  use 
in  a  subsequent  operation,  or,  if  vapours,  they  may  be  con- 
densed. Air  is  now  admitted  into  the  disinfecting  vessel 
and  the  articles  removed.  The  patentee  claims  that 
disinfection  is  more  thorough  from  the  better  permeation  of 
the  disinfectant,  whilst  the  articles  disinfected  are  less 
injured  than  is  now  usual. —  L.  T.  T. 


A  A'etc  or  Improred  Fumigant  for  Use  in  Horticultural 
Buildings;  T.  Smithson,"  Bristol.  Eng.  Pat.  12,628, 
June  29,  1894. 
Fifty  parts  tobacco  waste,  3  parts  cayenne  pepper,  6  parts 
hellebore,  3  parts  asafoetida,  1  part  lampblack,  5  parts  sago 
flour,  and  9  parts  saltpetre  are  all  finely  ground  and  then 
thoroughly  and  intimately  mixed  and  made  up  with  a  little 
water  into  a  thick  paste.  This  paste  is  either  rolled  and  cut 
into  shapes  or  moulded  into  convenient  biscuits,  and  then 
dried  in  an  oven.  The  patentee  claims  that  this  gives  a 
fumigant  which,  whilst  destructive  to  parasitic  insects  which 
infest  vegetation,  such  as  green-fly,  thripp,  red  spider,  and 
the  like,  may  be  used  without  injurv  to  the  most  delicate 
plants.— L.  T.  T. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Commercial  Cellulose  Deriratices.     C.  Beadle.     Chem,. 
Trade  J.  1894,  128—129. 


Oxe  of  the  most  interesting  class  of  cellulose  derivatives 
is  that  of  the  thiosulpho-carbonates  discovered  by  Messrs. 
Cross,  Bevan,  and  Beadle.  C.Beadle  gave  a  communication 
to  the  Chemical  Section  of  the  Franklin  Institute  ou  this 
subject.     (See  also  this  Journal,  1893,  498 — 500.) 

When  alkali  cellulose  is  treated  with  carbon-bisulphide 
vapour,  at  the  end  of  three  hours  the  mass  will  have  changed 
to  a  deep  golden  yellow.  This,  when  treated  with  water, 
swells  up  to  a  gelatinous  mass  and  finally  dissolves,  yield- 
ing a  very  viscous  solution  resembling  treacle.  The  reaction 
is  expressed  thus : — 

,OX 
X.ONa  +  CSo  =  CS( 

xSNa 
Alkali  cellulose.    Cellulose  xantbate. 

where  X  represents  the  reacting  unit  of  cellulose.  The 
cellulose  xanthate  is  soluble  in  water.  This  solution  as  it 
evaporates  decomposes  with  a  reversal  of  the  above  reaction 
as  follows  :  — 


./ 


OX 


+  H20  =  CSj  +  X.OH  +  NaOH 

SNa  Cellulose. 


■    Ivl   ] 
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Those  lolutiona  ire  most  permanent  which  .-..111:1111  the 
smallest   quantity    of  water.     Sulphuric  and  moat    mi 

Midi  nl  1  tale  the   cellulose  with  evoluti 1 

II  g      tcetio  nnd   many    weak   organic   aeida   evolve   II  S 

without   precipitation  of   cellulose,  the  solution   becoming 

nearh  white  and  colourless,  but  muoh  more  liable  to  rapid 

roiation.      Bisulphite  of   soda  or  sulphurous   acid 

the    sol mi    without     the     evolution    ol     buI 

phuretted  hydrogen,  if  carefully  added.  Zinc  sulphate  or 
ohloride  precipitates  the  sine  ~.ilt  in  horny  flakes,  which 
can  be  washed  and  easily  re-dissolved  in  weak  soda. 
Uoohol  or  brine  precipitates  the  cellulose  as  thiocarbonate, 
which  can  be  washed  free  from  L\  products  and  dissolved 
in  water.  The  solution  is  very  viscous, and  viscosity  attains 
.1  maximum  when  treatment  with  CSg  immediately  follows 
mercerising.  Thus,  when  cotton  i-  used  in  *  7  per  ci  nl 
solution  a  viscosirj  equal  to  that  of  glycerol  is  attained, 
measured  by  rate  of  Mow. 

[ncreased  temp,  ratnre  induces  coagulation  of  the  solution  ; 
tlius,  a  solution  thai   would  last  40  days  at  't"i    F.  would 
dat.'  in  25  days  at    it     P.,  or  in  six  days  at  f>.">    V. 
When  a  solution  is   spread  on  the   surface  of  glass   and 
expoi  mperature of  'J""1    E\,  coagulation  onlj  takes 

a  fen  minutes.     The  mass,  when  washed  fre.e  from  by  pr  1 
ducts,  somes  off  the  surfs  le  bs  b  transpan  nl  film. 

Mass  has  a  great  effect  on  coagulation;  a  small  sample  of 
.ins.  coagulates  much  quicker  than  a  mo-lb.  lot  of  the 
same  solution,  when  both  are  kept  at  the  same  tempera- 
ture. Coagulation  is  induced  by  exposure  to  air,  probably 
doe  to  the  presence  of  carbonic  act  I,  which  aids  dissociation 
of  the  cellulose  thiocarbonate  by  forming  sodium  carbonate 
and  liberating  t  IS 

\  -  coagulated  furnishes  a  substance  which, 

although  retaining  the  water  required  for  its  solution,  is  no 
longer  soluble.  if  a  coagulum  contains  muclj  under  10  per 
cent,  of  cellulose  it  will  contract  on  itself,  retaining  the 
form  in  which  it  was  cast,  and  separating  from  the  water 
and  soluble  by-products  .till   it  contains  about  10  per  cent. 

II  llulose  and  90  per  cent,  of  water.  Hut  if  the  coagulum 
contain  a  high  percentage  of  cellulose  it  will  expand  and 
take  up  water. 

This  coagulum  is  not  dehydrated  by  the  action  of 
alcohol.  When  the  washed  coagulum  is  taken  out  of  the 
water  mid  placed  it,  air  the  mass  contracts  on  itself  until  the 
whole  of  the  water  is  eliminated.  The  resulting  material 
IS  ■  hard,  horny  substance  with  B  Specific  gravity  of  1  '.r>. 

Win  11  a  crude  solution  is  treated  with  benzoyl  chloride 
the  cellulose  is  eliminated  as  a  cellulose  beuzo.ite.  Hence 
it  may  be  right  to  ascribe  the  following  formula  to  the 
eomjiouiid  : — 

.OX.OXa 
CS< 

x  SUa 

wherein  X  represents  a  cellulose  residue  of  variable  molecular 
weight,  nutting  as  an  alkali  cellulose. 

Cirmfmerrinl  Production. — In  preparing  large  quantities 
of  this  cellulose  compound,  a  moist,  disintegrated  cellulose 
is  taken,  and  incorporated  with  strong  caustic  soda  solution 
by  agitation  under  considerable  pressure.  The  cellulose, 
when  acted  upon  by  the  soda,  swells  up  and  absorbs  all  the 
solution,  becoming  flaky.  This  is  passed  through  a  sieve  in 
order  that  it  may  be  of  uniform  density  and  occupy  as  much 
bulk  as  possible.  This  process  takes  about  30  minutes,  and 
150  lb.  of  mercerised  product  is  obtained  at  each  mixing. 
1  'ne  cubic  foot  of  the  material  ready  for  treatment  with  the 
s  weighs  about  15  lb.  This  is  brought  in  contact  with 
-  vapour  when  the  mass  has  been  carefully  raised  to 
;'.  and  kept  in  agitation.  The  reaction  develops  enough 
heat  to  raise  the  temperature  to  105°  F.,  when  at  the  end  of 
one  hour  the  reaction  is  complete.  The  material  still  retains 
its  former  structure,  but  has  changed  in  colour  to  a  golden 
yellow.  It  is  discharged  into,  ami  carefully  mixed  with,  its 
own  volume  of  water.  In  seven  hours  the  mass  has  become 
a  homogeneous  stiff  dough.  To  obtain  a  clear  solution 
from  this,  it  is  passed,  together  with  its  own  weight  of  water, 
through  a  centrifugal  pump,  and  to  free  it  from  mechanical 
impurities  it  is  passed  under  pressure  through  a  filtering 
medium.     The  amount  of  caustic  soda  required  is  expr. 


in  its  simplest  terms   by  the   rati-.  C,H„0     2NaOH.     1    ■ 

prop.  1  .i,||. 

Tli. 

21  -       I5H.0 

The  Production  of  Continuout  Films.—  W  hi  ting 

.  such  as  brine  ..i   alcohol,  sol  on  tl  1 
carboi  01  .  ' > > •  -  effect   pi  dependent  upon 

the  constitution  ol   the  solution.     Thus,  ii   a  fresh  ...i... 

.   1  and  brine  added,  the  llo,  , 

is  entirely  redissolved  in  water.     If  th lution  hai 

made  s        days   and  approaching  the  point  1  lion, 

the  pr.  formed  is  during  precipitation  converted 

into   1  -.       [I 

as  a  varnish  on  a  glass  plate,  and  immersed  in  brine,  the 
cellul  Is  l„.  stripped  oiT  the  -una  1 

the  1.. mi  ol  a  Mm.  A  machine  h:.s  been  devised  which 
pr...!  I-  b  film  in  a  c  intinuous  wi  b.     The  thick 

solution,  which  has  been  kept  till  on  the  point  lion, 

is  spreil  I  on  the  surface  of  a  revolving  cylinder,  half 
immersed  in   a  bath     '    brim        I  lution   is   spread    by 

an  adjustable  doctor,  attached    to   sidi    deckels 
which  regulate  the  width  of  the  film  required.     The  film 
it  leaves  the  brine  is  stripped  from  the  cylinder  and  passed 
through    a    series  of  vai-    for  wasl  doting,   dyeing, 

and   finishing.     It   can  be  dried   by    passag  team 

cylinders  and  reeled.  The  film  when  in  the  web,  before 
passing  on  to  the  dry  ii  s,  can  be  grail  aped 

by  rolls  carrying  designs  in  imitation  of  any  surface. 
Cellulose  tilnis  prepared  by  this  method  have  an  affinity  for 
many  aniline  colours  not  shared  by  any  other  form  of 
cellulose. 

It  becomes  dyed  so  readily  with  some  aniline  colours  with- 
out a  mordant  that  then].,  ration  can  be  performed  in  the  web 
as  it  passes  over  the  machine.  When,  dried  and  finished  it 
becomes  resistant  and  loses  considerably  its  chemii 

Commercial  Production  of  Thick  Films. — (1.)  From 
crude  coagulum.  In  order  to  prepare  thicker  films  the  solid 
coagulum  is  cut  up  into  pieces  of  any  desired  thickness. 
These  are  washed  to  free  them  from  by-products,  and  treated 
for  some  time  under  pressure,  and  calendered.  1  lalendering 
has  a  marvellous  effect  on  the  films,  if  they  are  not 
thoroughly  dehydrated.  The  material  of  the  film  flows 
under  great  pressure,  increasing  the  area  and  decreasing  the 
thickness  of  the  film,  and  the  annealing  it  gets  very  much 
improves  its  texture  and  strength.  It  has  recently  been 
found  possible  to  forego  the  process  of  washing  out  the 
b\  -products,  and  thus  films  sufficiently  pure  for  some 
purposes  have  been  obtained  by  the  following  process  :  — 

(2.)  From  decolorised  coagulum.  To  the  crude  thiocar- 
bonate solution  is  added  a  weak  solution  of  sulphurous  acid, 
which  has  the  effect  of  decolorising  the  byproducts  by 
converting  them  for  the  most  part  into  sodium  thiosulphate 
The  coagulum  formed  from  this  is  a  semi-opaque  neutral 
jelly.  This  is  cut  up  into  pieces  of  the  size  required,  and 
each  piece  is  submitted  to  a  process  of  annealing  under 
pressure,  which  results  in  the  dehydration  and  separation  of 
the  cellulose  from  the  by-products.  It  has  lately  been  found 
possible  to  pulverise  the  solid  decolorised  coagulum  and 
cause  it  to  go  together  into  compact  sheets  under  pressure ; 
also  to  force  several  sheets  together  into  one  solid  .  linj 
sheet.  With  all  other  mixtures  failure  had  followed  efforts 
to  obtain  a  pulverised  substance  that  would  go  together 
uqder  pressure,  when  the  above  mixture  was  fouud  to 
succeed.  It  is  very  difficult  to  explain  this  peculiar  beha- 
viour of  a  cellulose  coagulum,  and  why  the  various  mixtures 
should  behave  so  differently.  As  a  marked  instance  of 
what  pressure  will  do  in  effecting  a  molecular  change  it  has 
been  found  possible  to  stamp  boxes  direct  from  the 
coagulum,  embossing  and  dehydrating  them  in  one  opera- 
tion. 

Films  may  also  be  produced  by  taking  a  continuous  veneer 
from  a  revolving  cylinder  of  the  dehydrated  - 

Inertness  of  the  Dehydrated  Product. — This  is  well 
exemplified  in  i:s  application  to  woven  fabrics.  Cotton 
and  linen  goods  behave  very  differently  in  regard 
their  affinity  for.  and  power  of  fixing,  these  cellulose 
derivatives.  When  the  grey  lijien.  is  passed  through  a 
weak  solution  of  cellulose  thiocarbonate  it  is  easily  fixed  by 
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the  film.  It  appeals  to  penetrate  the  cell-wall  and  build 
itself  up  iu  the  fibre.  The  cellulose  so  fixed  is  not  removed 
by  the  various  chemical  treatments  the  eloth  afterwards 
receives.  The  character  of  the  solution  used  has  a  great 
effect  on  the  finish  of  the  eloth.  It  is  possible  to  obtain  a 
\  ery  marked  difference  in  the  feel  by  the  addition  of  only 
2  per  cent  .  or  to  add  to  the  eloth  as  much  as  25  per  cent., 
without  making  anv  marked  difference.  In  all  cases  the 
cellulose  derivative  shows  itself  less  acted  upon  by  chemical 
treatment  than  the  fibre  of  the  cloth. 

Properties  and  Constitution. — Where  it  reacts  it  does  so 
in  a  different  way  from  cotton  and  liDen  cellulose.  Its 
carbon  percentage  is  somewhat  lower  and  its  weight  is 
somewhat  greater  than  the  cotton  cellulose  from  which  it  is 
prepared.  The  original  molecule  appears  to  have  undergone 
hydration  in  the  ratio  iC^n^O,,,,  H-O.  The  hygroscopic 
moisture  varies  from  10  per  cent,  to  15  per  cent.,  according 
to  the  method  used  for  its  production.  It  is  turned  blue  by 
iodine  solution. 


The  Occurrence  of  Copper  in  Extracts.     G.  Hell.     Pharm. 

Post.  1S94,27,  182. 
The  author  has  examined  numerous  drugs  and  found  in  all 
of  them  copper  in  a  soluble  form.  The  requirement  laid 
down  in  the  pharmacopoeia  that  extracts  should  be  free 
from  copper  is,  therefore,  not  tenable.  As  a  matter  of  fact, 
all  i  \traets  contain  copper  as  a  normal  constituent.  The 
author  suggests,  therefore,  that  a  maximum  admissible  limit 
be  fixed  upon,  and  some  simple  method  be  adopted  for 
determining  whether  this  limit  has  been  exceeded. — H.  T.  1'. 


PATENTS. 


Improvements  in  the  Manufacture  or  Treatment  of  Paper. 
A.  i 'ocknev,  YVilceve,  Cornwall.  Eug.  Pat.  16,947,  Sep- 
tember 8,  1893. 
The  inventor  claims  the  use  of  boric  acid  or  a  compound 
of  boron,  such  as  borax,  as  a  means  for  preventing  paper 
from  deteriorating  in  the  hottest  and  dampest  climates.  The 
borax  or  similar  compound  may  be  added  to  the  paper 
while  iu  the  pulp  stuff  condition,  or  after  it  is  webbed  and 
made  into  a  sheet  by  soaking  it  in  a  solution  of  the  acid  or 
salt.  A  sizing  is  recommended  consisting  of  1  oz.  of 
gelatin  soaked  in  a  quart  of  water,  then  boiled,  allowed  to 
stand  for  24  hours,  and  reboiled.  To  this  is  added  1  oz.  of 
boric  acid  solution,  consisting  of  20  grains  of  acid  in  1  oz. 
of  water.  This  size  is  said  to  be  very  suitable  for  high 
class  papers,  rendering  them  of  a  less  perishable  nature. 

— S.  P.  E. 


Improvements  in  and  relating  to  the  Manufacture  or  Treat- 
ment of  Paper.  E.  J.  Lusby,  London.  Eng.  Pat. 
18,538,  October  3,  1893. 
This  invention  consists  in  the  treatment  of  paper,  before  or 
after  webbing,  with  certain  essential  oils  possessing  medicinal 
and  other  beneficial  properties.  Creosote,  oils  of  pinus 
pumilio,  eucalyptus,  and  of  any  coniferous  or  resinous  trees 
are  recommended. — S.  P.  E. 


Preparation  of  Alcohol   from  Apples.     Vivien  and  Dupont. 
Pull.  Assoc.  C'him.  H,  1S94,  J2G  and  528. 

lx  view  of  the  enormous  harvest  of  apples  this  year,  the 
authors  have  experimented  as  to  the  manufacture  of  alcohol 
from  apples.  100  litres  of  apple  juice  weighing  106-4 
kilos.,  contained  89-75  per  cent,  of  water,  0-30  per  cent,  of 
ash,  2-04  per  cent,  of  pectin  bodies,  and  2  per  cent,  of  cane 
sugar,  297  per  cent,  dextrose,  8-50  per  cent,  levulose,  and 
0-84  per  cent,  of  other  sugars;  total  sugars,  14-31  per 
cent. 

On  adding  phosphoric  acid,  potash,  and  ammonia  (or 
sodium  nitrate)  the  fermentation  proceeds  as  quickly  and 
completely  as  with  turnip  juice,  and  by  this  means  5  per 
cent,  of  alcohol  is  obtaiued  from  the  apples.  This  alcohol 
was  considered  to  be  of  better  quality  than  the  ordinary 
alcohol  from  cider.  The  grouuds  remaining  compose  18  per 
cent,  of  the  apples  taken,  and  contain  2-5  per  cent,  of  sugar. 

— T.  A.  G. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Moist  Iodoform.      G.   Vulpius.      Pharm.  Central-H.  N.F. 

1S94, 15,  259. 
The  author  has  found  in  a  sample  of  iodoform— otherwise 
normal — 13  per  cent,  of  water,  and  ascribes  the  fact  to  the 
practical  difficulty  experienced  in  drying  this  substance, 
especially  when  prepared  according  to  one  of  the  newer 
methods]  viz.,  by  allowing  a  dilute  solution  of  sodium 
hypochlorite  to  trickle  into  a  solution  consisting  of  50  parts 
of  potassium  iodide,  2  of  caustic  scda,  and  2  of  acetone  in 
2,000  of  water  :  — 

KI  +  XaCIO  =  KIO  +  NaCl;  and 
3KIO  -r  CalI60  =  C'HI     -    ''.UK".  +  2K0H. 
It  will  be  well,  therefore,  in  the  examination  of  samples  of 
iodoform,  and  in  view  of  this  possible  method  of  preparation, 
to  estimate  the  amount  of  water  present.     The  author  fixes 
the  permissible  maximum  at  1  per  cent. — II.  T.  P. 


On  0-Resalain  'Phenyldimelhyl pyrazolone  &-resorcylate). 
A.  Petit  and  A.  Fevre.     Chem.  Zeit.  18,  1894,  1094. 
The   authors   have  isolated   a  compound  by  mixing  con- 
centrated aqueous  solutions  of  one  molecular   proportion  of 
jS-resorcylic   acid  with  two  molecular  proportions  of  anti- 
pyrine.     The  new  substance,  having  the  formula — 

(CuH!2N20)o.C-H604 

crystallises  from  alcohol  or  acetic  ether  in  colourless 
needles  having  a  sweetish  acid  taste.  It  melts  at  115  (.'., 
dissolves  in  150  parts  of  cold  and  20  parts  of  boiling  water, 
and  is  easily  soluble  in  alcohol,  acetone,  chloroform,  and 
acetic  ether,  but  insoluble  in  ether  and  petroleum  ether. 
Its  aqueous  solution  is  acid  to  litmus,  and  when  decomposed 
with  soda  lye,  it  yields  sodium  resorcylate  and  analgesine. 
Heated  with  phthalic  anhydride  to  220°  C,  Co..  is  given  off 
and  fluorescein  is  formed  :  whereas  salipyriue,  when  similarly 
treated,  gives  a  yellowish-red  colouring  matter.  The  new 
compound  differs  from  resopyrine  (resorciool-antipyrine) 
in  melting  point  and  in  the  fact  that  it  is  precipitated  by 
acids.  Since,  according  to  the  analysis,  two  molecules  of 
antipyrine  combine  with  one  molecule  of  3-resorcylic  acid, 
the  reaction  appears  to  be  a  function  of  the  hydroxy!  and 
not  of  the  carhoxyl  groups,  and  the  authors  propose  to 
investigate  the  behaviour  of  the  ethers  of  phenol  carboxylie 
acids  in  this  direction.  Gallic  acid,  which  contains  three 
hydroxyl  groups,  ought  to  condense  with  three  molecules 
of  -antipyrine. — T.  A.  L. 


Cttnnabindon. 


R.  Robert 
741  — 


Chem.  Zeit.  18,  1894, 
•42. 


A  new  substance  obtained  from  Indian  hemp  (Cannabis 
Indicx*)  by  a  process  detailed  at  length,  and  consisting 
essentially  in  the  successive  treatment  of  the  drug  with 
various  solvents,  the  insoluble  portion  (found  in  every 
ease  to  be  physiologically  inactive)  being  at  each  stage 
rejected.  The  final  product  was  a  dark  cherry-red  syrupy 
liquid  to  which  the  name  "  Cannabindon  "  was  assigned. 
Cannabindon  is  soluble  in  alcohol,  ether,  chloroform, 
benzene,  fatty  oils,  &c,  and  has  the  composition  expressed 
by  the  formula  C8H12(J.  When  heated  with  fuming  sul- 
phuric acid  it  dissolves,  forming  a  product  soluble  in  water 
with  dark  brown  colour  and  an  odour,  both  of  which 
resemble  those    of  a  solution    of  Ichthyol.     The   aqueous 
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lolattoo  ivf  cannabindon  milphonic  acid  when  neutralised 
v.iih  soda  j  i  ltd  ■  brccipitati  ■  with  a  lat 
metallic  salts.  Cannabindon  reduces  ammoniacal 
nitrate,  alcoholic  gold  chloride,  and  Febling's  solutions; 
but  is  Tint  itself  appreciably  reduced  by  treatment  with 
sodium,  physiologically,  cannabindon,  in  doses  of  0*02  to 
0*08  rta  on  human  beings  and  cats  a  toxic  action, 

which  manifests  itsell  ohiefly  in  the  shape  of  hallucinations, 
sometimes  of  a  very  disagreeable  nature.     Bj  repeated  use, 

however,   the    system   bei ies    habituated    to   the    drug 

["he  snbstance  does  not  appear  t<>  be  particularly  poisonous, 
doses  up  to  i  i:mii.  administered  to  cats  did  doI  produce 
fatal  results.     II    l\  P. 


\  .  itanha.    .1.  Mueller.     Pharm.  Post.  lS'.i-t, 

27,  165. 
Carthagena  Ipecacuanha,  also  known  as  Savanilla 
ipecacuanha,  has  been  obtainable  for  the  past  three  years 
on  the  London  and  Hamburg  markets.  It  is  derived  from 
Cephaelis  acuminata,  and  is  in  every  respect  equal  to  the 
otlicial  Rio  variety,  from  which  it  differs  mainly  in  that  it 
occurs  in  much  larger  pices  ^6 — S  mm.). 

False  Carthagena  Ipecacuanha. —  In  opposition  to  Hart- 
wich,  the  author  is  of  opinion  that  this  variety  is  identical 
with  the  true  Carthageua  ipecacuanha,  and  tbat  the  absence 
of  alkaloid  from  the  roots  is  attributable  to  th«-  fact  that 
thej  are  not  collected  at  the  period  of  maturity.  False 
East  Indian  Ipecacuanha  occurs  in  grey  and  yellowish- 
brown  sinuous  pieces,  1  —9  mm.  in  diameter.  It  possesses 
a  feeble  odour  resembling  that  of  the  tonka  bean.  Its 
cross-section  is  white,  floury,  with  a  central,  brownish, 
woody  core,  not  sharply  separated  from  the  hark.  The 
ontains  no  emetio.  Its  derivation  is.  as  vet,  unknown, 
Imt  judninu  from  its  structure  it  probably  belongs  to  the 
tea.— H.  1.  P. 


The  Influence  of  Alcohol,  Glycerol,  and  Fatly  Oils  on  the 
Bactericidal   Action  of  Phenol  and  of  Corrosivi    Sub 
lunate.     VI.  Lensi      Rev.  d'hygiene  et  de  police  sanitaire, 
p.-.-  Rep.  Pharm.  1  v.u,  ill. 

I'iik  author  confirms  Koch  and  Wolff biigel's  observation 
that  phenol,  when  dissolved  in  alcohol  or  oil,  lias  do 
antiseptic  influence  The  following  conclusions  are  drawn  : 
— Absolut.  destroys   the    bactericidal    action    of 

phenol  and  mercuric  chloride  on  the  spores  of  mildew.  In 
the  ease  .it'll  1  p  i  cent ,  corrosive  sublimate  solutions,  an 
antiseptic  action  only  becomes  evident  when  the  amount 
of  water  exceeds  2  pec  cent.  ;  whilst  To  per  cent,  must  be 
present  in  the  case  of  phi  nol,  and  even  then  the  destructive 
action  is  very  slow,  requiring  24 — 28  hours  for  its  comple- 
tion. A  2  per  cent  solution  of  subliniati  in  glycerol 
requires,  in  order  to  become  active,  the  addition  of  at  least 
I  per  cent,  of  water,  whilst  10  per  cent,  phenol  in  the  same 
solvent  must  be  diluted  with  so  ptr  cent,  water.  Phenol 
Ived  iu  oil  entirely  loses  its  disinfecting  qualities. 

—  II.  T.  P. 


Quinaseplol  or  Diaphthol.     Guinard.     Repert.  I'harm. 
50,  1894,  65. 

Qi  in  lseftol  or  Diaphthol  is  bydroxyqninoline-m-sulphonic 
acid.  It  consists  of  a  powder  which  has  a  melting  point  of 
about  395  t !.,  liberates  free  hydroxyquinoline  on  decomj  0- 
sition.  and  gives  a  green  coloration  with  ferric  chloride  and 
a   r.  -.  iut   with    uranium   acetate.       It    posseses  an 

antiseptic  action,  but  its  use  is  not  permissible  in  surgical 
operations  owing  to  its  blackening  action  on  the  steel  of 
surgical  instruments.  Sodium  diaphthol  is  bright  yellow 
and  more  strongly  antiseptic  than  diaphthol  itself,  destroying 
many  organisms  in  :W — 50-  minutes.  On  the  other  hand. 
diaphthol  is  not  \er\  poisonous,  since  3  grins,  were  required 
to  prove  fatal  to  a  dog  of  1  kilo,  in  weight.  The  author 
believes  that  diaphthol  should  prove  a  valuable  antiseptic 
for  interns!  or  exten  al  use. — T.  A.  G. 


1    Vew  t  'olour  /.  /  Nickel.    <  hem. 

/■  it   18,  1894,  581. 
undi  ■  Will.,  page  906. 


The  Examination  oj  Liquid  Extracts.     O.  Linde 
Pharm   I  i  ntral-H.  N  1     1:,,  1894,  89. 

v     nncfi  1   Will,  page  909. 


Poisonous  Fodder  Plants.    J.  R.  Jackson.     1  hem.  and 

Druggist,  1894,  267. 

&  1  undi  r  \\  III.  a  .  pa  /.  B97. 


PATENTS. 

Production    of  Substances   suitable  for   Manufacture    of 
Perfumery    and      I  i      i       W.    I-'.     I  ii 

Berlin.     Eng.  Pat.  17,539,  Septembei  Is.  1  -  ■ 

Till      patentee     111-     all,.id\       de-onhed     (this     .J  1 ,  1 1  Til  11 1 .    1894, 

272)  the   preparation  of  perfu s  from   pseud none,  a 

substance  formed  by  -Inking  a  mixture  of  citral  and  aci 

with  barium    hydrate.      lie  now   state,  that   acetone  may  bl 

replaced   by    it-    homologues,   and   the   natural    citral   by 

artificial  citrals  obtained    by  tl xidation  of  the  alcohols 

of  the   formula  Ci0HI8O  and  present  in  many  ethereal   oi|>, 
such  as  geraniol,  rhodinol,  &c. ;  or  by  citrouellonc  (citro- 
ncllal),     an      aldehyde    containing     two     more     atom- 
hydrogen,  with  equally  useful  technical  results.— L.  1    T. 


Production  of  Artificial  Musi;  from  Hydrogenated 
Aromatic  Hydrocarbons.  A.  I'mr,  Mulbouse.  Eng. 
Pat.  17,703,  September  20,  1893. 

Ti;im  ntuu  ni.w  1 1  \i  ,  the  artificial  musk  referred  to  in 
Eng.  Pat.  4963  of  1889  (this  Journal,  1890,543),  is  obtained 
as  follows  :  — 108  grins  of  hydromct axyleneare  mixed  with 
500  grins,  of  carbon  bisulphide  and  92'5  grins,  of  butyl 
chloride  (or  equivalent  weight  of  bromide  or  iodide  I,  and 
about  jv  grms.  of  aluminium  chloride  arc  gradually  added. 
The  butylated  derivative  formed  i-  distilled  with  steam, 
and  then  fractionated,  and  the  fraction  190  —  210Q  C. 
nitrated  by  introducing  it  into  a  mixture  of  one  part  fuming 
nitric  acid  and  two  parts  fuming  sulphuric  acid  containing 
10 — 15  per  cent,  of  sulphuric  anhydride. — L.  T.  T. 


A  Process  for  the  Production  of  Artificial  Musk.  A. 
Baur,  Mulbouse.  Kng.  Pat.  17,781,  September  21, 
1893. 

The  patentee  has  already  shown  (preceding  abstract,  and 
this  Journal,  1889,  1004  :'and  1890, 545  and  964)  that  musk 
substitutes  may  he  prepared  by  the  nitration  of  homologues 
of  benzene  containing  the  methyl,  ethyl,  butyl,  propyl,  or 
amy!  side  groups.  He  now  finds  that  many  of  the  more 
complicated  aromatic  compounds  on  nitration  yield  the 
similar  products,  being  split  up  during  nitration.  Thus 
dibutyldltolylmethane  and  tributyltritolylmethai  yield 
trinitrobutyltoluene,  whilst  dibutyldixylylmethane  and 
tributyltrixylylmcthaue  give  triuitrobutylxyleiie.  Both  of 
these  compounds  are  crystalline  substances  smelling  strongly 
of  musk.— L.  T.  T. 


Improvements  in  Cinchona  Preparations.     F.  W.  Fletcher, 

Enfield.  Kng.  Pat.  12,79(5,  July  2.  1894. 
This  invention  consists  iu  the  extraction  of  cinchona  bark 
bv  hydrobromic  acid,  by  which  means  an  extract  is  obtained 
containing  the  whole  ot  the  alkaloids  of  the  bark,  together 
with  the  kinic,  kinovic,  and  cincho  tannic  acids  and  the 
other  natural  and  more  or  less  undefined  constituents  of  the 
bark,  all  of  which  possess  valuable  tonic,  aromalic,  and 
astringent  (pialitie;. 
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The  extract  is  most  advantageously  prepared  as  follows: 
The  cinchona   bark   employed  ^hxuld  be  of  the  finest 

quality,  and  contain  not  less  than  S  — In  per  cent  of  total 
alkaloids.  15  lb.  of  this  bark  is  ground  to  the  degree 
■  eness  technically  known  as  No.  40.  27  fluid  ounces 
of  hydrobromic  acid  of  sp.  gr.  1  •  27."i  are  diluted  with 
distilled  water  to  6  gallons.  The  ground  bark  is  thoroughly 
damped  with  half  a  gallon  of  this  acid  and  left  for  sis 
hours  fir  the  aoid  to  permeate  and  the  bark  to  swell.  It 
is  then  packed  in  a  displacement  apparatus,  and  percolated 
with  the  remainder  of  the  acid,  and  finally  with  distilled 
water  till  the  latter  extracts  no  more  alkaloid.  SO  fluid 
ounce-  of  glycerin  are  added  to  the  percolate,  and  the  latter 
then  evaporated  to  2-10  fluid  ounces.  This  concentrated 
extract  is  preserved  in  closely-stoppered  vessels,  1  fluid 
ounce  thereof  containing  all  the  soluble  constituents  of 
1  ounce  by  weight  of  cinchona  bark  in  intimate  association 
and  combination  with  bromine. — L.  T.  T. 


XXIII.-ANALYTICAL  CHEMISTRY. 


fNORGANIC  CHEMISTRY.—  QUALITA  TI  YE. 

The  Detection  of  Boric  Acid,  especially  in  the  Ash  of 
Wmc.  P.  Kuliseh.  Zeits.  aDgew.  Cbeni.  1894,  147- 
148. 

liu'PER's  test  for  boric  acid  consists  in  dissolving  the  ash 
of  25 — 50  cc.  of  wine  in  10  cc.  of  distilled  water,  adding 
2  cc.  of  hydrochloric  acid  of  sp.  gr.  1 '  19,  and  testing  with 
turmeric  paper  in  the  usual  way.  The  present  investigation 
shows  that  the  delicacy  of  the  reaction  is  affected  chiefly 
by  using  unduly  diluted  solutions.  Hence  it  is  preferred 
that  the  ash  should  be  treated  with  sufficient  hydrochloric 
acid  to  render  it  distinctly  acid,  say  by  addition  of  I — 2  cc. 
hydrochloric  acid  of  1  •  1 2  sp.  gr.  The  turmeric  paper 
should  be  prepared  from  a  strong  solution  of  the  dye.  In 
dealing  with  small  quantities,  the  colour  may  be  best 
observed  at  the  moment  the  paper  is  on  the  point  of  drying. 
The  sensitiveness  of  the  reaction  is  interfered  with,  more  or 
less — even  in  an  acid  solution, — by  the  presence  of  salts. 

— H.  A. 


The  Estimation  of  Carbonic  Acid  i-i  the  Presence  of 
Soluble  Sulphides.  A.  Wolkowicz.  Zeits.  angew.  Cheni." 
1894,  165. 
The  weighed  quantity  of  the  substance  is  treated  in  excess 
with  a  cuprie  chloride  solution  of  20  per  cent,  strength. 
The  sulphur  of  the  sulphides  present  in  the  substance  thus 
becomes  eventually  transferred  to  the  copper,  forming  the 
sulphide,  insoluble  in  hydrochloric  acid.  Hydrochloric  acid 
is  next  used  to  liberate  the  carbonic  acid  in  the  usual  way. 
An  ordinary  Presenilis'  apparatus  is  used,  and  the  carbonic 
acid  is  absorbed  by  soda-lime. —  F.  M. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The    Volumetric  Estimation   of  Cold.     G.   B.  Francescbi. 
1!  >11.  Chim.  farmac.  1894,  33,  35. 

When  a  gold  chloride  solution  is  boiled  for  some  minutes 
with  potassium  oxalate  in  excess,  the  gold  is  all  reduced 
and  separates  according  to  — 

rsKXJ  >-.  -  2AuCl3  =  GKC1  +  An3  +  6( '( »2 

Evidently  then,  8-3  parts  of  potassium  oxalate  precipitate 
fi'533  parts  of  gold. 

The  following  are  the  reagents  required : — 

(1.)  Solution  containing  8*3  grins,  potassium  oxalate 
per  litre. 

(2.)  Solution  of  potassium  permanganate  which  is  exactly 
reduced  by  an  equal  volume  of  potassium  oxalate. 

Oxalate  in  excess  is  added  to  the  gold  solution,  and  the 
mixture  boiled  fer  a  few  minutes.  Cool,  filter  off  the  gold, 
and  wash.  The  filtrate,  after  mixing  with  the  washings,  j> 
rendered  acid  with  sulphuric  acid,  and  the  excess  of  oxalate 
solution  titrated  back  with  permanganate.     Then  if  — 

n  =  cc.  of  oxalate  solution 
»i  =  cc.  of  permanganate  solution  ; 
■the  gold  reduced  is  represented  by  (n  —  «,)  O-0O65. 

— T.  A.  G. 


Volumetric  Estimation  oj  Sulphuric  Acid  in  Crude  Com- 
mercial Hydrochloric  Acid.  L.  Riirup.  I 'hem.  Zeit.  18, 
1894,  225.' 
Commercial  hydrochloric  acid  always  contains  more  or 
less  sulphuric  acid.  When  the  latter  amounts  to  about  1*5 
per  cent,  of  Si  >3,  it  makes  the  hydrochloric  acid  unsuitable 
for  use  in  preparing  iron  or  steel  articles  for  being  gal- 
vanised. It  causes  black  specks;  that  is  to  say,  places 
where  the  zinc  does  not  adhere  to  the  iron.  Hydrochloric 
acid  containing  more  than,  at  the  most,  10  per  cent,  of 
SO,  should  not  therefore  be  used.  The  author  employs  the 
following  method  of  making  a  rapid  estimation  of  the  S03 
in  hydrochloric  acid.  The  results  he  obtains  agree  to 
0-05  per  cent,  with  gravimetric  determinations. 

He  uses  a  glass  tube  similar  to  the  tubes  used  in  esti- 
mating phosphorus  in  iron  and  steel  by  the  method  of 
measuring  the  bulk   of    precipitate  of  phosphomolybdate 


formed,  and  which  is  shown  in  the  annexed  figure.  The 
tube  is  graduated  by  adding  0-4,  O'G,  &c,  up  to  3  per  cent, 
of  sulphuric  acid  to  portions  of  10  cc.  of  pure  hydrochloric 
acid.  The  acid  is  heated  to  boiling,  riused  into  the  tube 
with  a  little  water,  nearly  neutralised  with  concentrated 
ammonia,  and  then  the  sulphuric  acid  is  precipitated  by  a 
hot  solution  of  barium  chloride,  the  tube  stoppered,  and 
shaken  for  about  two  minutes.  Tbe  precipitate  of  barium 
sulphate  is  then  allowed  to  settle.  Any  particles  attached 
to  the  side  of  the  tube  are  detached  by  a  glass  rod  with  a 
piece  of  india-rubber  tubing  on  the  end  ;  but  such  part'des 
affect  the  result  very  slightly,  A  mark  is  made  on  the 
tube  with  a  diamond  at  the  level  of  tbe  top  of  the  precipitate, 
and  the  percentage  of  S03  is  also  written  on  the  glass  at 
this  mark  with  a  diamond.  By  dividing  tbe  spaces  between 
the  marks,  the  percentage  can  be  read  to  0-05  per  cent. 

In  carrying  out  a  test,  the  author  takes  10  cc.  of  hydro- 
chloric acid  out  of  every  10  carboys,  by  means  of  a  glass  tube, 
pours  it   into  a  small   beaker,  and   nearly  neutralises  with 
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ammonia  ;  then  beats  to  boiling,  and  pours  the  liquid  inl 
testiug  tube.      \  saturated  solution  of 

barium  chloride  are  added,  the  tube  closed  with  an  india- 
rubber  stopper,  and  shaken  for  two  minutea,  and  after 
allowing  the  precipitate  i"  settle,  whiob  lake*  about  five 
minutes,  the  percentage  is  read  ofl  at  the  mark  .it  which  tli.- 
level  "i  the  precipitate  stands.— H.  S   P 

\  the    Valuation  0/ Potashes        0     Bernheimer. 

Chem.  Zeit.  18,  1894,  748—743. 
It  is  usual  to  proceed  a~  follows : — From  the  total  potash 
(determined  as  platiap-chloride)  the  amounts  existing  as 
sulphate,  chloride,  and,  in  accurate  analyses,  as  phosphate 
and  silicate,  are  subtracted,  ilu-  remainder  being  calculated 
into  potassium  carbonate.  Then,  the  total  alkalinity  ol 
sample   (by  titration  with  acid),  less  the  potassium  car- 


I ate,  authoi 

■hows  tbal  this  method  dure   maj    yield   results 

t.  in  the  i 
I  I  :  i .  n i»  diatilli 

simi.illy  contain  nitri  (0*5  pei  more) 

■  1  with  potash.     It  i-  d  an  allow- 

ance  for  the  nitrogen   thus  combined   (estimated  bj 
dahl's  method),  bearing  in  mind  that   N  tlent  to 

k  ■  "      ii.  i    r 


Thi  Estimation  of  Sulphur  in  Sulphidi  .,  with  Simultaneous 
I '  i  P.J  innascb.    Zeits.  ai 

Chem.  5,  1894, 

annexed  figure,  which  almost  explains  itself,  the 
tube  b  measures  9  -  I  Ocm.  in  length  from  a  toe;  C2cm. 
from  c  to  d  ■.  and  3*5  cm.  from  d  to  e.     The  bulb  ■  contains 


a  ;i  per  cent,  solution  of  hydrogen  peroxide  mixed  with  5  cc. 
of  strong  nitric  acid:  /  and  m  contain  the  same  mixture 
dilated  with  an  equal  bulk  of  water.  The  tlask  m  is  covered 
with  a  perforated  watch-glass,  and  is  capable  of  holding 
from  900  to  1,000  cc.  of  liquid.  For  the  analysis,  from  0-6 
toO*7Sgrm.  of  the  very  finely  powdered  substance  are 
introduced  into  4 .-  it  is  here  heated  by  the  burner  r  in  a 
stream  of  oxygen  which  has  been  purified  by  passing  rir>t 
through  strong  sulphuric  acid  and  then  over  soda-lime, 
in  an  apparatus  substituted  for  A  and  B  in  the  figure. 
With  the  SOj  some  of  the  arsenic  is  sublimed,  and  the  con- 
densed oxide  is  driven  by  a  second  gas-flame  into  the  small 
tube  d  e.  When  all  the  SO.,  has  passed  over,  the  tube  is 
cooled,  and  then  immersed  in  a  dish  containing  water  at 
100  C.  :  then  A  and  15  having  been  connected,  a  geutle 
stream  of  pure  hydrogen  chloride  gas  is  led  over  the  warm 
stance  for  lj — 2  hours.  The  apparatus  is  then  discon- 
nected, the  solutions  from  i,  I.  and  m  are  mixed  with  a  little 
strong  nitric  acid,  to  prevent  loss  of  arsenic,  and  evaporated 
down  to  a  bulk  of  20—25  cc.  This  is  next  diluted  to  200  cc, 
and  a  known  quantity  of  barium  chloride  is  added  to  the 
boiling  solution  (8 — 9  cc.  of  a  10  per  cent,  solution  to 
O'Sgrm.  of  arsenical  pyrites),  and  when  cool  it  is  filtered. 
After  rendering  alkaline  with  ammonia,  magnesium  chloride 
(4 — 5  cc.  of  a  25  per  cent,  solution  for  0*6  grm.  of  sub- 
stance) is  added,  and  the  arsenic  determined  in  the  usual 
way :  citric  acid  should  also  be  employed  if  alumina  be 
present.  If  sulphur  should  ever  be  retained  in  the  tube  4 
dcium  or  barium  sulphate,  it  may  be  rendered  volatile 
by  passing  over  it,  when  heated,  air  charged  with  ammonium 
carbonate,  whereby  ammonium  sulphate  is  formed  and 
afterwards  caught  in  the  condensing  tubes. — \V.  G.  M. 


A     Volumetric  Method  for    Estimating    Sulphuric    Arid. 
Wmdisch.     Wochenschr.  f.  Brauerei,  11,  1894,  607. 

This  method  consists  in  precipitating  the  S;03  in  a  solution 
of  the  substance  to  be  analysed,  with  an  excess  of  a  standard 


solution  of  barium  chloride,  precipitating  the  excess  of 
barium  chloride  with  an  excess  of  standard  potassium 
chromate  and  estimating  the  excess  of  potassium  chromate 
by  means  of  standard  arsenious  acid  and  iodine,  the  end 
reaction  being  determined  by  the  use  of  starch  paste. 

The  author  prefers  the  us-  of  ^  to  the  usual  '    standard 

solutions. 

The  method  appears  to  give  excellent  results,  and  may  be 
used   in  estimating   the   SOa  in  water.     100  cc.  water  are 

evaporated  with  a  few  drops  of  HC1  and  treated  with  50  cc. 

barium  chloride  and  50  cc.  I  potassium  chromate  solutions; 
the  volume  is  then  made  up  to  300  cc.  and  100  cc.  filtered  off 
and  shaken  with  50  cc.  ;     ar>enious  acid  and  a  few  drops  of 

sulphuric  acid  :  starch  paste  is  added  and  a  ~  iodine  solution 
run  in  till  a  permanent  blue  coloration  is  obtained. 

— O.  F.  R. 


Mi  fluid  for  the  Volumetric  Estimation  of  the  Phosphoric 
Arid  soluble  in  Witter,  contained  in  Superphosphates. 
W.  Kalmann  and  K.  Meissels.  Chem.  Zeii.  Rep.  18, 
1894,  180. 

Thk  method  depends  upon  the  different  behaviour  of  the 
phosphates  towards  methyl  orange  and  phenolphthale'io  as 
indicators.  20  gnus,  of  the  -uperphosphate  are  diss 
and  made  up  to  a  litre.  Methyl  orange  is  added  to  100  cc. 
of  the  filtered  solution,  which  is  then  accurately  neutralised 
with  semi-normai  alkali ;  then,  after  adding  phenolphthalein, 
the  same  liquid  is  titrated  with  a  further  quantity  of  the 
alkali :  the  number  of  cc.  of  the  alkali  used  is  represented 
by  a.  A  second  quantity  of  M0  cc.  is  now  mixed  with  an 
excess  of  the  semi-normal  alkali  in  a  250-CC  flask  and 
filled  up  to  the  mark.  To  100  cc.  of  the  filtrate  from  this, 
phenolphthalein  is  added,  and  the  liquid  is  neutralised  with 
semi-normal  acid  :  after  the  addition  of  methvl  orange  it  is 
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further  titrated  with  the  acid.  The  number  of  ee.  used 
(6)  multiplied  by  2-5,  represents  the  amount  required  for 
cc.  of  the  original  superphosphate  solution.  The 
arithmetical  mean  of  a  and  b  multiplied  by  0-03c5  gives 
the  weight  of  Pj05  in  100  ce.  of  the  original  solution  or  in 
2  ^rnis.  of  the  substance. — \V.  G.  M. 


The  Solubililn  of  the  Phosphoric  Acid  contained  in  Bom 
Meals.     L.  Gebek.     Zeits.  angew.  Chem.  1894,  193. 


See  under  XV.,  page  894. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

The  Detection  of  Coal-Tar  Dyes  in  (Fines.  L.  Sostegni 
and  F.  Carpentieri.  Le  Staz.  sperim.  agrar.  ital.  1894. 
26,  151. 

Ax  improvement  on  Possetto's  modi6cafion  of  Arata"s 
method.  200  ce.  of  wine  are  boiled  to  expel  the  alcohol, 
and  2 — 4  ec.  of  10  per  cent,  hydrochloric  acid  added.  A  few 
strands  of  white  wool  (perfectly  free  from  fat)  are  then 
immersed  in  the  liquid  and  the  boiling  continued  for  five 
minutes,  after  which  the  wool  is  washed  successively  with 
water,  very  dilute  acid,  and  again  water,  and  subsequently 
digested  at  a  boiling  temperature  with  50  cc.  of  water  and 
2  cc.  of  ammonia.  The  ammoniacal  liquid  is  acidified  with 
hydrochloric  acid,  boiled  with  a  fresh  portion  of  wool,  and 
the  latter  finally  washed  and  dried.  The  following  results 
were  obtained  from  pure  wine  to  which  2  mgrms.  per  litre 
of  various  dyes  had  been  added  : — 


Dye  employed. 

Colour  of  Wool. 

Rose-red. 
Dirty  white. 
Faint  pink. 
Straw  yellow. 

Dirty  white. 

For  the  purposes  of  identification,  the  colouring  matter 
may  be  afterwards  extracted  from  the  wool  by  dilute 
ammonia,  the  solution  evaporated  to  dryness,  and  the 
residue  submitted  to  the  action  of  various  reagents,  such  as 
strong  acids,  alkalis,  potassium  bichromate  and  sulphuric 
acid,  ,Ve.  In  applying  the  latter  test  it  must  be  noticed 
that  wool  absorbs  appreciable  quantities  of  hydrochloric 
acid,  which  appears  in  the  above  residue  as  ammonium 
chloride,  and  might  in  some  cases  modify  the  colour  reaction. 
'.•J  specimens  of  pure  Italian  wines  were  examined  by  the 
above  process.  The  colour  of  the  wool  was  generally  pure 
white-,  frequently,  however,  dirty  white  or  faintly  yellow  or 
orange  ;  but  never  pink  or  red.  Magenta  and  corallin  are 
not  fixed  by  the  fibre  under  the  above  conditions  ;  for  these, 
therefore,  the  method  yields  negative  results. — H.  T.  P. 


A  Mew  Colour  Reaction  oflridol.  E.  Nickel.  Chem. 
Zeit.  18,  531. 
Ibidol.  i  1 1  . '  I  r  1 1 1 IO  ( OCH3);,  has  only  recently  been  pre- 
pared byTiemann.  Iridol.like  vanillin,  gives  a  characteristic 
reddish-violet  coloration  with  Millon's  reagent.  Now  the 
author  has  shown  that  vanillin  gives  a  violet  colour  reaction 
with  mercuric  chloride  in  presence  of  nitrites,  and  he  finds 
that  the  same  is  true  of  iridol.  The  reagent  employed 
ted  of  a  solution  of  mercuric  chloride  (2  parts)  and 


sodium  nitrite  (1  part)  in  water  (40  parts).  Solutions  con- 
taining only  one-fifth  of  the  above  amount  of  nitrite  act  • 
most  delicately  with  vanillin  solution,  but  iridn]  solutions  are 
not  so  sensitive.  The  aqueous  alcoholic  solution  of  iridol  o? 
vanillin  is  treated  with  about  an  equal  volume  of  the  reagent,, 
and  the  mixture  heated  to  boiling,  when  after  some  minutes 
there  is  developed  a  beautiful  violet  coloration  having  a. 
shade  of  blue.  There  is  no  essential  difference  between  the 
colorations  produced  by  these  two  compounds. — A.  B.  L. 


77<e  Behaviour  of  Triphenylmethane  Colouring  Matter?. 
to  Nascent  Bromine.  \V.  Vaubel.  Chem.  Zeit.  18> 
1093. 

See  under  IV.,  page  876. 


Properties   of  Sunflower    Oil.     I).    Holde.     Mitt.  aus. 
kouigi.  tech.  Versuchsanst.  za  Berlin,  1894,  36. 

See  under  XII.,  page  892. 


den. 


On   0-Resalyin     ( Pheni/ldimethylpi/rnzoloiie-S-resorcyiate). 
A.  Petit  and  A.  Fevre.     Chem.  Zeit.  18,  1894,  1094. 

See  under  XX.,  page  902. 


Detection  of  Disguising  and  Perfuming  Media  in  OiVs 
and  Fats.  D.  Holde.  Xlittheilungen  aus  den  konigl.  tech. 
Versuchsanst.  zu  Berlin,  1894,  31 — 35. 

Nitronaphthalene,  C10HyNOs,  is  used  to  destroy  the 
fluorescence  of  mineral  oils,  and  nitrobenzene,  C6H5K02,  is 
employed  to  disguise  any  unpleasant  or  characteristic  fatty 
smell.  The  latter  may  be  readily  recognised  by  its  smell 
of  bitter-almond  oil.  It  is  also  worthy  of  note  that  strongly 
fluorescent  American  mineral  oil  loses  its  fluorescence  at 
once  on  being  shaken  with  nitrobenzene.  Nitronaphthalene 
possesses  the  advantage  over  nitrobenzene  of  not  being: 
recognisable  by  its  smell ;  it  has  a  feebly  aromatic,  almost 
uncharacteristic  smell,  it  crystallises  in  thiD  yellow  needles, 
and  when  used  to  remove  fluorescence  in  mineral  oils  it 
must  be  dissolved  in  the  oil  by  warming.  Oils  so  treated 
soon  darken,  which,  as  oils  are  commercially  judged  by 
colour,  is  a  drawback  to  its  use  for  hiding  the  adulteration 
of  fatty  oils  with  mineral  oils. 

The  author  recommends  the  two  following  reactions  as  a 
means  of  detecting  the  presence  of  nitrobenzene  and  nitro- 
naphthalene in  oils  and  fats  : — 

1 .  The  aromatic  nitro  compounds  of  the  general  formula 
B — NO;,  to  which  nitrobenzene  and  nitronaphthalene 
belong,  are  converted  by  the  action  of  suitable  reducing 
agents  into  red-coloured  azo  compounds.  For  this  purpose 
the  author  uses  concentrated  alcoholic  potash.  According 
to  Richter  (Chemieder  Kohlenstoffverbindungen,  1888,  627) 
nitronaphthalene  forms  an  exception  and  is  not  reduced  ; 
and,  according  to  Schultz  (Ber.  17,  478),  neither  sodium 
amalgam  nor  zinc-dust  and  alcoholic  potash,  which  reduce 
all  the  other  nitro  compounds,  will  reduce  nitronaphtha- 
lene. The  author  finds,  however,  that  when  nitronaphtha- 
lene is  boiled  for  1 — 2  minutes  with  concentrated  alcoholic 
potash  a  red  colour  is  produced,  which  would  point  to  the 
probable  formation  of  azonaphthalene,  although  it  is 
possible  that  the  colour  may  be  due  to  other  products  of 
reduction.  With  dilute  alcoholic  potash  no  red  colour  was 
obtained,  and  therefore  the  degree  of  concentration  of  the 
alcoholic  potash  is  an  important  factor.  Nitrobenzene 
gives  a  red  colour  even  with  dilute  alcoholic  potash.  The 
alcoholic  potash  to  be  used  in  the  test  is  made  by  dissolving 
10  grms.  of  p'otassium  hydrate  in  as  small  a  quantity  of 
water  as  possible  and  then  diluting  with  100  cc.  of  absolute 
alcohol.     If  a   pure  clear  mineral   oil  be  boiled  from  1 — 2 
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minutes  in  ■  test-tube  with  fr.nn   •_•     i.e.  of  concentrated 
alcoholic   potash/a  yellow  or   brownbh-ycllow    solutioi 
yielded    uid   moat  oi  tho  fhttj  oils   behave  similarly;  onlj 
in  iii.  i  fellow  - 

red  or  blood-red  eoloui  produced  aftet  long  continued 
boiling     When  oils  or  fats  i  nitrobenzene  or  nitro 

naphthalene  arc  heated  in  this  way  after  boiling  from  I  I 
minutes  a  blood-red  or  violet-red  eoloui  is  produced,  and 
it  will  be  observed  that  on  wanning  the  upper  part  of  the 
test-tube  where  there  are  adhering  drops  of  the  mixture  of 
lotion  and  oil  jusl  above  the  m  lin  bulk  ofthe  liquid, 
these  drops  at  once  become  coloured  reddish-violet.  This 
last-named  appearance  the  auvbor  lias  never  obtained  with 
gnj  cm|  free  from  nitro  compounds. 

II  colour  reactions  with  fatty  oils  are  liable  to  !»• 
muoh  modified  by  the  nature  of  the  materials  present,  this 
test  is  only  recommended  as  a  preliminary  one,  which,  in 
the  evt  in  of  a  negative  result,  may  save  much  time.  The 
author  relies  on  the  following  method  for  definitely 
ascertaining  tin-  presence  of  nitronaphthalene  and  nitro- 
M. ■ 

2.  By  the  action  of  Btrong  reducing  agents  (e.g.  nascent 
hydrogen)  upou  tin:  nitro  compounds  thej  are  converted 
into  amido  compounds  thus  nitrobenzene,  C0H  NOj,  yields 
anil  in-  I  M  ,\  II . :  and  a-nitronaphthalene,  C10H7NOj,  yields 
a-naphthj  In  mine,  C10H-NHa. 

The  author  lias  already  shown  (Mittheilungen,  1892, 
|sr,  ;  (his  Journal,  1893,  527  -528)  'now  this  reaction  may 
be  used  for  detecting  nitro-benzene  in  fats,  the  aniline 
obtained  being  recognised  by  the  characteristic  colour  it 
gives  with  bleaching  powder.  In  a  Bimilar  way  naphthyl- 
amine  maj  be  obtained  and  recognise  I  bj  its  smell  and 
by  its  colour  reaction  with  ferric  chloride — an  azure-blue 
colour  passing  into  red-violet. 

A  few  cubic  centimetres  of  the  oil  to  be  examined 
arc  placed  in  an  Erlenmeyer's  tlask  and  boiled  briskly  for 
about  10  minutes  "with  zinc  and  hydrochloric  acid  (one 
part  of  concentrated  and  one  part  of  dilute  acid)."  The 
naphthylamine  formed  goes  into  solution  as  hydrochloride, 
together  with  zinc  chloride  in  the  aqueous  liquid,  which  is 
then  separated  by  means  of  a  separating  funnel  from  the 
layer  of  oil,  and  filtered.  The  clear  aqueous  solution  is 
then  placed  in  another  separating  funnel  and  treated  with 
as  much  caustic  potash  or  soda  solution  as  will  redissolve 
the  I  ited   zinc  hydrate.     The  solution   is  then  cooled 

and    shaken    with    from    10 — 20  cc.    of    ether.     The    ether 
cts  the  a-naphthylamine  from  the  solution,  and  the 
presena   ol  the  base  is  indicated  by  the  violet  colour  and 
fluo  ol  the  ethereal  solution.     The  ethereal  solution 

is  then  separated  and  evaporated  to  dryness,  and  leavi 
residue  or  yiolet-coloured  strongly  smelling  a-naphthyl- 
amine. (In  treating  this  with  a  few  drops  of  hydrochloric 
acid  the  hydrochloride  is  formed  and  remains  partially 
ins  luble  and  partially  soluble,  but  on  evaporating  the 
i  \e.  •-  I  acid  a  eie.u-  aqueou:  solution  is  obtained  in  which 
ferric  chloride  produces  an  azure  blue  precipitate.  When 
filtered,  this  precipitate  becomes  purple-red,  and  the  filtrate 
is  blue-violet.  Aniline  gives  with  ferric  chloride  at  first  a 
green  precipitate,  which  afterwards  turns  deep  blue  and 
does  not  become  purple-red  even  on  long  Btanding,  and  the 
filtrate  from  the  precipitate  is  yellow  coloured.  When 
a-naththylamine  and  aniline  are  |  _■•  ther.  the  preci- 

pitate is  -it  tirst  azure  blue  and  afterwards  a  duty  red-brown, 
and  finally  purple-red,  and  the  nitrate  is  violet.  Aniline 
aloE  "Ices  readily  on   addition    of    a    few  drops  of 

hydrochloric  acid  without  previously  evaporating  the  i 
id. 

By  tl  lescribed  method  the  author  has  detected 

'nitronaphthalene  in  Scotch  mineral  oil  rendered  non- 
fluon  scent,  in  refined,  almost  odourless,  and  non-fluorescent 
rosin  oil.  and  in  grease  for  treating  leathe  . 

After  this   article   was  in  manuscript   there   appeared  in 
the   Chemical    News,    December  22,    1893,    l"«7,   a    short 
i  by  N.  Leonard  of  a  similar  pmci  ss. 

Other  means  of  reducing  a-nitronaphthalene  may  of 
course  i  .    used.  e.g.  chloride   and  hydrochloric 

acid,  and  other  reactions  for  proving  the  presence  of  the 
a-naththylamine,  e.g.,  its  colour  reaction  with  azobenzene- 
sulphonic  acid. — H.  S.  P. 


ORGANH     CHEMISTRY.— Ql    \\ili\il\i 

The  1  f "  Weight  mg  "  oh  the    s/.<  I ■  i      ity  oj 

Silk.     II.  -  Chi  hi.  /.it.  18,  1894,  7  1 1 

l\  determining  tie  Bpecifio  gravity  of  silk  with  the  hydro 
balance,  tin-  use  of  chemically  pure  benzene  lor  the 
immersion  fluid,  as  recommended  by  \  ignon,  is  advised. 
This  recommendation  is  given  after  due  comparisons  with 
the  stereomi  tet  oi  Say,  'lie  volumenometer  ol  Kegnault,  and 
tin    mi  rcurj    di  □  imetei  ol    Bianchi.     Ben  ially 

I"-  |.  i  led,  -nice  it    can  be  brought    to  ebullition  easily    111 

a  pressure  represented  in  150  mm.  of  mercury  at  10  I 
thus  all  gases  and  vapours  in  the  pore*  of  the  silk  can  be 
expelled,  Also  the  density  of  the  benzene  al  temperatures 
between  0  and  30  is  accurately  known.  (BeiUtein,  2.  16.) 
The  vessel  containing  the  sample  soaked  in  benzeui 
placed  under  the  bell  jar  of  the  air-pump,  and  a  partial 
vacuum  is  obtained  corresponding  to  a  pressure  of  50  mm. 
of  mercury.  The  vessel  i-  then  transferred  to  the  hydro- 
static balance.  Thus  the  specific  gravities  of  some  textile 
fibres  weir  estimated,  as  follows :— Wool,  1-28 — 1*88; 
cotton,    I  •  S — I  -55 ;   raw    Bilk,  1 '3 — 1*37  ;  boiled-out 

1-25.     (This    Journal,   1892,    1002.)     The  s] die  gravity 

of  silk  varies  in  course  of  chemical  treatinenl  by  dyeing, 
bleaching,  and  weighting,  and  in  course  of  mechanical 
treatment  by  stretching,  soupling,  &c. 

Inordir  that  useful  conclusions  as  to  the  approximate 
amount  of  weighting  present  in  any  given  silk  may  be 
deduced  from  its  specific  gravity,  the  nature  of  such 
weighting  and  the  pn  i  ing  used  must  be,  at  ,. 

qualitatively  known.  For  this  purpose  the  author  pro- 
ceeds at  follows:  —  Readilj  soluble. materials,  such  as  can 
sugar,  glucose,  glycerol,  magnesium  salt-.  &c.,  are  estimated 
directly  by  boiling  the  silk  with  water,  and  testing  the 
extract  with  lYhliug's  solution.  ,\;c.  About  2 — 3  grms.  of 
the  silk  arc  reduced  to  ash,  and  the  latter  tested  by  the 
usual  methods  of  mineral  analysis  tin-  tin  (present  in  the 
fibre  as  basic  chloride  and  stannic  acid),  chromium,  i] 
&c.  Fatty  matters,  wax,  and  paraffin  are  detected  by 
extraction  with  ether  or  benzene.  The  silk  is  soaked  in 
warm,  dilute  hydrochloric  acid  (1  :2).  If  by  this  treatment 
the  fibre  be  almost  decolorised,  only  a  slight  yellow  tint 
remaining,  whilst  the  solution  assumes  a  deep  brownish 
colour  not  changed  to  violet  by  lime-water,  it  is  safi 
conclude  that  the  silk  had  been  dyed  by  alternate  pas! 
through  baths  of  iron  and  tannin.  The  yellow  colour  of  the 
fibre  i-  due  to  a  residuum  of  tannin,  and  the  preci-e  shade 
(from  greenish  to  brownish-yellow)  enables  one  after  some 
practice  to  form  an  idea  as  to  the  nature  ofthe  tanning 
material  used  (sumach,  dividivi,  catechu,  &c).  Decolori- 
sation  of  the  fibre,  the  aei.l  extract  being  pink,  changed  to 
violet  by  lime-water,  indicates  a  logwood  black  (so-called 
"  English  black  '').  If  the  fibre  retains  a  deep  greenish  tint 
and  the  solution  be  yellow  unaffected  by  lime-water,  the 
black  is  dyed  on  a  Prussian  blue  ground.  If  the  latter,  as 
is  often  the  case,  has  been  produced  during  the  final  stage 
of  dyeing,  this  is  sho^vn  by  its  solubility  in  the  acid. 
A  green  fibre  and  pink  solution  altered  to  violet  by  lime- 
water,  point  to  a  logwood  black  on  a  Prussian  'due  ground. 
In  the  hydrochloric  extract  metals,  -ueh  as  lead,  tin.  iron, 
chromium,  and  aluminium,  may  be  estimated.  lilack- 
produced  by  artificial  dyes  on  an  iron  tannin  or  iron-blue 
catechu  ground,  are  recognised  by  the  coloration  imparted 
to  acid  and  sodium  hydrate  solutions.  As  regards  blacks 
produced  solely  by  the  agency  of  aniline  dye-,  &c.,  treat- 
ment with  a  hydrochloric  solution  of  tin-salt  does  not  affect 
aniline  and  alizarin  black  ;  naphthol-black  is  altered  to  a 
reddish-brown  colour,  whilst  wool-black  becomes  yellowish- 
brown.  Aniline  and  alizarin  blacks  may  be  distinguished 
bv  means  of  sulphurous  acid,  which  attacks  only  the  former, 
turning  it  greenish.  Tannin  substances  in  general  may  be 
extractc  1  by  alkaline  solutions  and  subsequently  pre- 
cipitated and  distinguished  by  ferric  acetate.  To  remove 
the  whole  ol  weighting  material  and  dye,  it  is  recommended 
that  the  silk  be  boiled  with  acid  potassium  oxalate,  washed 
with  dilute  hydrochloric  acid,  and  finally  treated  with  soda 
solution.  When  iron  and  tin  are  both  present  in  the  fibre,  it 
is  well  to  previously  extract  the  latter  by  means  of  an  alkaline 
sulphide.     In  conclusion,  the  author   gives  the   following 
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<  vpcrimentul  results,  which  exhibit  the  relation  existing 
between  the  density  of  silk  and  the  percentage  and  nature 
of  the  weighting  material.  The  figures  for  weighting  and  loss 
(during  softening,  boiling,  &c.)  are  in  every  case  referred 
parts  of  m\v  silk. 

wed  Silk.  — A.  Softened  silk  (Simple}  :— l'n- 
weighted;  loss,  0  per  cent.:  sp.  gr.  134.  Weighted  with 
tin  chloride,  4J  per  cent.;  so.  gr.  1*61:  with  tin  chloride 
and  tannin,  4  5  percent.;  Pp.gr.  1'53:  with  tannin  alone. 
40  per  cent.  ;  sp.  sr  1  '48. 

B,  Boiled  silk  (Cuit)  : — Unweighted  ;  loss,  20  per  cent. ; 
sp.  <r.  1  "33.  Weighted  with  tin  chloride,  21  per  cent.  ;  sp. 
gr.  i-52:  with  tin  chloride  and  tannin,  22  per  cent.;  sp. 
irr.  1  -54  :  with  tannin,  26  per  cent.  ;  sp.  gr.  1 -48. 

Black  Silk. — A.  Softened  silk  : — Weighted  with  Prussian 
blue  and  catechu,  126  percent.;  sp.  gr.  174:  with  tin 
chloride,  Prussian  blue,  catechu,  and  extract  of  nut-galls,  120 
per  cent.;  sp.  gr.  1  -88. 

B.  Uoiled  silk  : — English  black  ou  an  iron  ground,  28  per 
cent.;  sp.  gr.  1-58:  mineral  black,  nil;  sp.  gr.  1-37: 
black  on  iron  ground,  catechu  and  pyrolignite,  20  per 
cent.;  sp.  gr.  1  -40.— H.  T.  P; 

Estimation  of  the  Titre  of  Tallow.    F.  Wolfbauer.     Chem. 
Zeit.  Kep.  18,  1894,  28—29. 

For  this  estimation  120  grms.  of  the  fat  to  be  tested  are 
melted  in  a  beaker  with  45  cc.  of  48  per  cent,  potash  (sp. 
or.  1  •  509)  and  heated  at  100°  C.  until  complete  saponifica- 
tion is  obtained,  which  is  recognised  by  the  complete 
solubility  of  the  products  in  50  per  cent,  alcohol.  The  soap 
is  then  decomposed  by  boiling  with  165  ec.  of  sulphuric 
acid  of  sp.  gr.  1-143  until  the  fatty  acid  has  separated  as  a 
clear  solution  from  the  acid  potassium  sulphate  solution ; 
the  latter  is  removed  and  the  fatty  acid  digested  in  a  covered 
vessel  containing  sulphuric  acid  (5  cc.  per  100  cc.  water) 
for  15  minutes 

The  fatty  acid  is  then  washed  by  boiling  with  about 
100  cc.  of  water,  and  dried  for  two  hours  at  100°. 

The  estimation  of  the  solidification  point  is  conducted  in 
the  usual  manner. — T.  A.  G. 


Valuation  of  Crude  Glycerol.  0.  Heller.  Ber.  der 
pharm.  Ges.  4,  189-*,  1~- 
The  distillation  method  of  the  author  is  described.  A 
double-necked  distilling  flask  of  about  500  cc.  capacity  is 
required.  Through  one  neck  passes  a  thermometer  and 
through  the  other,  two  glass  tubes,  one  of  which  reaches  to 
the  surface  of  the  glycerol  and  the  other  is  cutoff  just  below 
the  neck.  The  latter  tube  is  connected  with  four  Erlen- 
meyer  flasks  provided  with  condensing  coils.  The  last  flask 
communicates  w  ith  an  air-pump  and  the  glycerol  is  heated 
in  an  air-bath  to  100°.  As  soon  as  this  temperature  is 
reached  a  current  of  air  is  drawn  through,  at  first  slowly 
and  then  more  rapidly.  The  temperature  is  kept  at  180° 
to  190  C,  and  the  glycerol  vapour,  carried  over  by  the  air 
current,  condenses  in  the  flasks.  These  are  exactly  tared, 
so  that  it  is  only  necessary  to  re-weigh  them.  The  author 
recommends  this  method  for  other  bodies  not  readily  volatile, 
like  aniline,  heavy  hydrocarbons,  fatty  acids,  &c. — T.  A.  G. 


collected  on  a  tared  filter-paper,  is  dried  at  105°  C,  and 
weighed.  During  drying,  practically  the  whole  of  the  iodine 
absorbed  by  the  starch  is  expelled.  According  to  C.  Luders, 
ihe  method  give1-  almost  absolutely  accurate  results  in 
presence  of  10  per  cent,  of  starch  and  upwards.  With 
smaller  percentages  the  figures  come  out  somewhat  low. 

— H.  T.  P. 


The  Determination   of  Starch  in    Pressed  Yeast.     F.  Fil- 

singer.  Chem.  Zeit.  18,  1894,  742. 
According  to  the  author  the  methods  usually  adopted  for 
the  above  purpose  are  utterly  unreliable.  He  recommends 
a  process  originated  by  E.  Fickert,  based  on  the  fact  that 
when  starch  containing  yeast  is  suspended  in  water,  the 
starch  tends  to  settle  down  first.  In  practice  20 — 30  grms. 
of  yeast  are  stiired  up  with  250  cc.  of  water,  and  sufficient 
iodine  solution  added  to  stain  the  starch  and  render  it 
plainly  visible  (and  also  specifically  heavier).  After 
-cttling,  the  supernatant  liquid  is  siphoned  off,  and  carries 
with  it  a  great  deal  of  the  yeast,  the  starch  being  left 
behind.  The  process  of  decantation  is  repeated  until  yeast 
cells   are    no   longer   discernible,    and    the    starch    finally 


Further  Xote   on   the   Determination  of  the   Fat  in  Bread. 
Mi  Weibull.     Zcits.  angew.  Chem.  1894,  199—202. 

Is-  a  former  communication  (this  Journal,  1894,  294)  the 
author  shows  that  the  ordinary  method  for  the  estimation  of 
the  fat  in  bread  by  ether  extraction  always  yields  low 
results,  owing  to  the  fact  that  the  fatty  particles  are  so 
surrounded  by  starchy  and  dextrinous  matters  as  to  be  quite 
inaccessible  to  the  solvent.  An  improved  method  was 
therefore  devised,  according  to  which  the  bread  is  boiled 
with  very  dilute  sulphuric  acid  to  convert  the  starch  into 
dextrose,  then  neutralised  with  powdered  marble,  the  liquid 
and  sediment,  &c,  being  finally  absorbed  by  and  dried  ou  a 
strip  of  filter-paper,  and  extracted  by  ether,  as  in  Adam's 
process  for  milk  analysis.  The  chemists  of  the  German 
Board  of  Health  in  the  main  confirm  the  author's  strictures 
on  the  old  process,  but  failed  to  obtain  higher  figures  by  the 
new  method ;  and  it  was  suggested  that  the  fat  was  again 
occluded  by  the  dextrose  during  the  drying  of  the  inversion 
products.  The  author  has  therefore  reinvestigated  the 
subject,  and  in  a  table  gives  the  results  of  a  series  of  fat 
determinations  in  various  flours  and  the  bread  baked  there- 
with.     The  conclusions  arrived  at  are  :  — 

1.  The  fat  in  rye-bread,  not  directly  estimable,  may  be 
completely  extracted  by  the  inversion  method. 

2.  The  ethereal  extract  from  coarse  or  fine  rye-flour  is 
sensibly  the  same  as  that  from  the  bread  baked  therewith, 
allowance  being  made  for  any  difference  in  the  percentage 
of  moisture. 

3.  Coarse  flours  cannot  be  freed  from  fat  by  ordinary 
extraction;  either  the  inversion  process  must  be  employed 
or  the  material  must  be  reduced  to  fine  powder  prior  to 
analysis. 

4.  In  the  case  of  brans  also  low  results  would  probably 
be  obtained  by  the  ordinary  method  for  fat  determination. 

— H.  T.  P. 


The   Albuminoids  contained  in    Worts   and  Beers.     Wahl 
and  Hantke.     Amer.  Brewers'  Review,  7  [32] . 

See  under  XVII.,  page  895. 


Methods  of  Estimating  Free  Tartaric  Acid  in  Wines. 
A.  Carpene.     Selmi,  1894,4,  13. 

The  method  recommended  is  this  : — 

20  cc.  of  wine  are  evaporated  to  10  cc,  and  the  residue 
shaken  up  with  50  cc.  of  ether-alcohol  and  allowed  to  stand 
for  12 — 18  hours.  The  clear  liquid  is  then  poured  off  and 
the  precipitate  washed  with  15  cc.  of  ether-alcohol,  and 
filtered.  The  washings  are  mixed  with  the  first  filtrate 
and  decomposed  with  0-01  grm.  of  tartaric  acid  dissolved  in 
1 — 2  cc.  of  water.  Shake  and  let  stand  2 — 3  hours  in  a  cold 
place.  If  a  crust  of  tartar  crystallises  out.  the  presence  of 
acid  potassium  salts  (malate,  succinate,  acetate)  is  esta- 
blished, and  the  presence  of  free  tartaric  acid  negatived. 
If  no  crust  forms  the  wine  may  contain  free  tartaric  acid. 
In  this  case  the  ether-alcohol  should  be  distilled  off  and  the 
residue  be  dried  in  the  flask,  when  any  tartrates  of  mag- 
nesium, &c,  will  be  rendered  insoluble.  On  digestion  with 
50  cc.  of  ether-alcohol  the  free  tartaric  acid  is  dissolved. 
After  some  hours  filtration  follows,  then  addition  of  4 — 8 
drops  of  potassium  acetate  and  the  tartar  formed  is  preci- 
pitated. The  tartar  is  titrated  with  alkali  and  calculated  to 
tartaric  acid,  when  the  amount  thus  found,  less  the  tartaric 
acid  added,  equals  that  originally  present  in  the  wine. 

— T.  A.  G. 
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The  Examination  oj  Liquid  Extracti     O.Linde.     fharm. 

i  ,  atral  II.  VI  .  15,  18114,  39. 

Foh  ih    estimation  of  glycerol itained  in  I i n n i< I  extract, 

Lind  i  I'rosknuer's  method  d  he  exnmi 

nation   ol    awcel    wines,     This  method)  however,  was   uol 
nppl  ::,„,.  the   resin   oontained    iu    the   glycerol 

forms  lime  sonps  with  the  calcium  bydrat  ■.  which,  especially 
in   presenc  ■  ol  wlublc   in   water  and  i 

aloohoL     rhe  method  also  indicates  too  high  results.    The 
following  method  was  successful       1"  grow  arc,  vaporated 
'..  half  luilk.  taken  up  with  50  cc.  of  water,  and  lead  aci 
addi  -   long   as   a   precipitate   forms.     After 

filtration,  the  filtrate  is  mixed  with  a  few  drops  of  dilate 
sulphuric  acid  and  concentrated  solution  of  tnngstic  | 
phate  added  as  long  as  :i  precipitate  form*.  After  settling, 
filter,  wash,  neutralise  the  filtrate  with  dilute  soda,  evaporate 
to  a  syrup,  and  take  up  with  80  cc.  of  ether-alcohol.  Filter 
•gain,  wash  with  ether  alcohol,  and  ovaporate  the  filtrate  in 
:i  long-necked  tlask  until  a  constant  weight  is  obtained. 

Sometimes  the  resulting  glycerol  is  slightly  coloured,  In 
which  ease  it  can  be  decolorised  with  animal  charcoal, 
although  the  coloration  is  usually  sufficiently  slight  to  be 
negligible. 

To  detect  glycerol  obtained  from  extract : — 

1.  (tender  .-.lightly  alkaline  with  sodium  carbonate,  mix 
with  powdered  borax,  and  ignite  on  a  platinum  wire,  when 
.i  green  colour  is  obtained. 

■2.  [ted  litmus  paper  is  rendered  blue  by  borax  and  dried, 
on  dipping  it  iuto  the  solution  of  glycerol  and  sodium 
carbonate  the  red  colour  is  restored,  immediately  with  strong 
and  gradually  with  weak  solutions. — T.  A.  G. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

The  <  m  m'  Sodium  Peroxide  for  Analytical  Purposes. 
T.  Poleck.     Her.  27,  1051. 

nm'um  peroxide   behaves   similarly  to   the  better  known 

barium  anil  hydrogen  peroxides,  but  much  more  energeti- 
cally. Silver,  mercury,  and  gold  saits  are  reduced  with 
evolution  of  oxygen.  Platinum  chloride  is  only  reduced 
when  the  compound  PtClsHs  is  decomposed  by  a  silver  salt. 
Then  both  the  silver  chloride  and  the  platinum  chloride  are 
reduced  to  the  metallic  state.  The  same  thing  holds  good 
with  the  platinum  double  suits  of  the  alkalis  and  of  the 
alkaline  earths,  reduction  to  metallic  platinum  only  taking 
place  after  addition  of  a  silver  salt. 

Treated  with  sodium  peroxide,  ferrous  and  ferric  ~alts 
give  ferric  hydrate  Manganese  and  cobalt  salts  give  man- 
ganese dioxide  and  cobalt  oxide.  Permanganic  acid  is 
reduced  to  manganese  dioxide.  Chromium  oxide  is  oxidised 
to  chromic  acid.  Cranium  salts  give  sodium  peruranate 
Cil.N'a,  ■-  sll.ii.  Uismuth  hydrate  and  its  salts  are 
oxidised  to  bismuth  pentoxide. 

Potassium  ferricyanide  is  reduced  by  sodium  peroxide  to 
ferrocyanide,  and  this  reaction  may  be  used  for  gravirnctti- 
cally  determining  the  purity  of  the  peroxide.  By  this 
method  the  sodium  peroxide  used  in  the  author's  experi- 
ments was  found  to  contain  S:i-C2  per  cent,  of  the  pure 
product. 

It  may  be  used  for  the  separation  and  estimation  of  iron 
and  chromium,  and  of  manganese  and  chromium.  The  iron 
and  the  manganese  are  precipitated  as  ferric  hydrate  and 
as  manganese  dioxide,  whilst  the  chromium  goes  into  solu- 
tion as  chromie  acid,  and  may  be  reduced  by  alcohol  and 
weighed  as  chromic  oxide.  Iu  a  mixture  of  known  quan- 
tities of  manganese  sulphate  and  chrome  alum,  99-  96  per- 
cent, of  the  former  and  99-67  per  cent,  of  the  latter  were 
found,  and  in  a  mixture  of  ferrous  ammonium  sulphate  and 
chrome  alum.  99-81  per  cent,  of  the  former  and  99-98  per 
cent,  of  the  latter  were  found  by  this  method. 

It  may  be  used  also  for  the  separation  and  estimation  of 
antimony,  tin.  and  arsenic.  The  metals  are  precipitated  bj 
sulphuretted  hydrogen,  dissolved  in  ammonium  sulphide, 
evaporated  to  expel  excess  of  ammonium  sulphide,  or  re- 
precipitated  ;  then  waterand  sodium  peroxide  are  added  until 
the  yellow  colour  of  the  sulphur  compounds  has  disappeared, 


which  takes   onlj  a  few   minutes,     rhe  metals  and  sulphur 
tiditi  !  and  the  oxj  gen  compound 

the  metal*  »r purated  by  known  method*.    In  twoexj 

ments  with  mixtures  of  tartar  emetic,  tin,  a  acid, 

the  contents  of  which  were  known,  tbu  follow 
of  the  constituents  were  found 


1  luetic 

Tin    


nt. 

. 

This  method  of  oxidising  the  metallic  sulphidi 
able    to    the   ordinary   nitric   acid    mi  thod    in   toxicological 
examinations,   because  it  allows  of  "Marsh's"   apparatus 
being  immediately  app 

The  fusing  of  minerals  and  ores  with  sodium  peroxide 
for  purposes  of  analysis,  has  been  described  by  several  in- 
vestigators. The  most  complete  ixidation  takes  place  by 
using  a  mixture-  of  equal  parts  of  sodium  carbonate  and 
sodium  peroxide,  and  tin-  would  be  an  excellent  analytical 
method  del  not  the  choice  of  vessel  for  fusion  present 
difficulties.  Silver,  platinum,  and  nickel  are  strongly  acted 
upon.  A  platinum  crucible  lost  0*05 — O'l  grin,  in  weight 
after  each  operation. 

By  the  action  of  sodium  peroxide  on  lead  oxide  iu 
presence  of  water,  not  ortho-  but  meta-plumbate  of  soda  i- 
formed,  Phi  >.,Na..  +  jII.ii.  The  author  was  altogether 
unsuccessful  in  obtaining  the  orthoplumbate,  1'ini  IK 

By   heating    iodine   with    sodium    peroxide,   the 
periodate,  XaJIjlO,-.  is  formed. 

The  oxidation  of  carbon  compounds  in  alcoholic  solution 
by  sodium  peroxide  promises  good  results,  since  alcohol 
is  not  attacked  bv  it. — II.  M. 


The   Action   of'  Formaldehyde   mi    Vegetable    Ti 

J.  Holfert.     Iter.  d.  1'harm.  Ges.  1894,  4.  - 

Foumu  r'F.in  ok.  now  commercially  obtainable  under  the 
name  "Formalin,"  is  an  excellent  agent  for  hardening  fresh 
vegetable  preparations  for  the  purposes  of  botanical  re- 
search. A  J  per  cent,  solution  of  the  reagent  hardens 
vegetable  objects  more  rapidly  and  effectually  than  absolute 
alcohol,  and  possesses  h  -ides  two  great  advantages:  it 
does  not  extract  or  otherwise  affect  the  natural  colouring 
matters  of  flowers,  leave-,  &C  :  and,  moreover,  the  tissues 
immersed  in  it  do  not  appreciably  shrink. — H.  T.  P. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(_From  the  Board  of  Trade  Journal.) 

Bl  SSIA. 

ons. 

Dissolvable  glass,  with  an  admixture  of  glue,  under  see- 
I    tion  71,  point  5,  letter  a  :  duty.  -J  roubles,  gold,  per  poud. 

Caterpillar  glue  (Ermish)  for  preserving  trees  from 
noxious  insects,  prepared  from  tarry  substances  with  an 
admixture  of  mineral  salts,  to  be  cleared  under  section  71, 
point  5,  letter  b  :  duty.  40  copeck-,  gold,  per  poud. 

Salts  of  antimony  (double  antimonial  nitrofluoric  acid 
salt),  used  in  some  instances  iu  lieu  of  tartar  emetic,  to  be 
cleared  under  section  112;  duty,  1  rouble  and  50  copecks, 
gold,  per  poud,  gross. 


i'lO 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Sept.  29. 1894. 


Faranitrauiliue.  not  constituting  iu  itself  an  aniline  colour 

_  Bent),  to  be  cleared  under  section  112  ;  duty,  1  rouble 
gold,  i>er  pond,  gross. 

Carbolic  acid  in  a  purified  state  or  only  partly  purified. 
to  be  cleared  under  section  112;  duty,  1  rouble  and  50 
.-.  gold,  per  poud. 

Phosphite  (a  triturated  mixture  of  tale  and  hydrous 
copperas),  used  for  preserving  vines  and  other  plants  from 
noxious  'nsects  and  disease,  to  be  cleared  under  section  125, 
point  2,  letter  b  :  duty,  35  copecks,  gold,  per  poud,  gross,  if 
the  admixture  of  hydrous  copperas  does  not  exceed  10 per 
cert,  in  quantity. 

ZiDC  dust,  under  section  147,  point  1  ;  duty,  40  copecks, 
per  poud. 

Tartar  emetic,  notwithstanding  that  it  may  have  been 
slightly  purified,  under  section  1 12  :  duty,  1  rouble  and  50 
.-peeks,  gold,  per  poud. 

United  States. 
Customs  Decisions. 

Direct  black,  not  a  simple  extract  or  decoctiou  of  a  dye- 
wood,  but  a  constructed  dye  and  a  chemical  compound,  is 
dutiable  at  25  per  cent,  ad  valorem  under  paragraph  76  X.T. 
as  a  chemical  compound. 

Oxide  of  cobalt,  blues,  satin-white,  chromes,  oehres, 
umbers,  vermilion  reds,  white  leads,  verdigris,  and  other 
colours  iu  oil,  and  in  small  tubes,  commercially  known  as 
artists'  colours,  in  tubes,  are  dutiable  at  25  per  cent.,  under 
paragraph  61. 

Prune  pure,  a  coal-tar  colour  or  dye,  produced  by  com- 
bining methyl  with  gallocyanine,  is  dutiable  at  35  per  cent. 
ad  valorem  under  paragraph  18  X.T. 

Lana?,  a  preparation  produced  from  wool  grease,  sub- 
stantiallv  free  from  alkalis,  is  dutiable  at  the  rate  of  25  per 
cent,  ad  valorem  under  paragraph  76  as  a  rendered  oil. 

■•  Curriers'  fat  blacking  "  is  dutiable  at  25  per  cent,  ad 
valorem  under  paragraph  1 1  X.T. 

Business  cards  made  of  collodion  or  celluloid  are  dutiable 
at  60  cents  per  pound  and  20  per  cent,  ad  valorem  under 
paragraph  21  X.T. 

(  irine,  composed  of  a  mixture  of  fine  clay  and  a  fat  oil, 
and  used  by  artists,  sculptors,  and  others  for  modelling, 
uot  wax,  is  dutiable  at  20  per  cent,  ad  valorem  under 
section  4  of  the  Tariff  Act. 

E~>ential  oil  of  nutmegs  is  dutiable  at  25  per  cent,  ad 
valorem  under  paragraph  76  X.T. 

Sulphate  of  ammonia  is  dutiable  at  I  cent  per  pound  under 
paragraph  10  of  the  existing  tariff. 

Thin  strip  of  magnesium  about  one-sixteenth  of  an  inch 
in  width,  known  as  "  magnesium  ribbon,"  is  dutiable  at  45 
per  cent,  under  paragraph  215  X.T. 


GESERAL   TRADE  NOTES. 


Olive  Oil  Industry  in  Spain. 

The    Moniteur   Officiel  du   Commerce  for  the  26th  July 

states,  that  according  to  the  average  of  the  last  five  years, 

the  annual    production  of  olive   oils   in    Spain   has    been 

5,384  quintals.     The  home   consumption  is  distributed 

lows  :  — l  lils  for  purposes  of  food,  1,108,151  quintals  ; 

tor  factories  engaged  in  the  preserving  industries,  53,713  ; 

:'or  purposes  of  lighting,  467.200;  for  soap   factories  and 

ither industries,  675,000  ;  for  oiling  machinery,  looms,  ships, 

i     .  450,000;  or  a  total  of  2,754.064  quintals. 

The  annual  exports   amount  to   222,320  quintals,  distri- 

1  as  follows   atrongst  the  countries  of  destination: — 

Spanish  p.  63,486  quintals  ;  France,  46,019  quin- 

:   Portugal,  20,766  quintals;   England,  17,126    quintals; 

Denmark.  itals  ;  I  rermany,  11,316  quintals  ;  Asia 

and  Afric;:.  1  5,529  quintals  ;   America,  12.624  quintals  ;  and 

destination-.  9,561  quintals.     Total,  223,320  quintals. 


Discovery  of  Salines  in  Mexico. 

The  French  Minister  at  Mexico  in  a  recent  report  states 
that  immense  salines  have  recently  been  discovered  in  the 
district  of  Astapa.  State  of  Tabasco.  A  powerful  American 
company  is  about  to  be  formed  for  the  purpose  of  working 
them. 

Ki  -~n\   Alcoholic  Production. 

The  Russian  Gazette  du  Commerce  el  de  V Industrie 
states  that  from  the  1st  January  to  the  1st  June  1894,  the 
production  of  the  Russian  alcohol  distilleries  amounted  to 
29,282,951  vedros  of  pure  alcohol  against  26,604,345  vedros 
in  1893.  The  vedro  may  be  taken  as  equivalent  to 
2- 7  imperial  gallons. — Ibid. 

On  a  Nbw   liK.rosiT  of  Phosphates  ln  the  South  of 
France. 

In  1882,  while  engaged  in  the  study  of  the  geological 
structure  of  the  valley  of  the  Aude,  on  the  north-eastern 
flank  of  the  Pyrenees,  the  author  undertook  the  investiga- 
tion of  the  deposits  in  a  series  of  caverns  continued  in  the 
limestone  cliffs  of  the  River  Cesse.  These  limestones, 
which  are  of  Eocene  date,  form  elevated  barren  tablelands 
known  as  "  causses,"  rising  to  about  1,000  ft.  above  the  sea- 
level,  and,  where  cut  through  by  the  streams,  are  seen  to 
tie  at  alow  angle  upon  hard  siliceous  limestones  of  Devonian 
age.  The  surface  of  junction  is  irregular,  and  the  upper 
strata  near  the  contact  are  eroded  into  long  ramifying 
galleries  whose  roofs  and  sides  are  in  the  nummulitic  rock, 
while  the  floors,  apart  from  the  filling  material,  are  formed 
by  the  Devonian  rock.  The  most  important  of  these  caves, 
known  as  the  Grotte  de  Minerve,  situated  near  the  village 
of   the   same  name,   about  17    miles   fnm    Xarbonne  and 

22  miles  from  Carcasonne,  is  a  system  of  two  principal 
galleries  from  25  to  30  ft.  wide,  and  30  to  33  ft.  high,  which 
cross  obliquely  and  extend  for  about  a  total  length  of 
3,600  ft.,  following  the  dip  of  the  nummulitic  strata.  The 
floor  is  covered  with  cave  earth  and  bone  breccia,  containing 
worked  flints,  pottery,  and  other  prehistoric  antiquities,  the 
bones  of  the  cave  bear  and  other  quadrupeds  to  a  depth  of 
10  to  15  ft.,  below  which  concretionary  phosphorite,  and 
other  forms  of  phosphates,  both  of  lime  and  alumina,  are 
found  in  quantities  ;  the  deposits,  proved  by  numerous  trial 
pits,  varying  from  15  to  50  ft.  in  depth,  being  estimated  to 
contain  from  120,000  to  300,000  tons  of  phosphatic  minerals, 
which  differ  in  many  respects  from  the  ordinary  phosphorites 
of  stratified  formations.  Among  these,  one  of  the  most 
interesting  is  brushite,  a  hydraulic  dibasic  calcium  phosphate 
(2CaO.  P:0;„  5H.,0)  which  had  only  been  known  previously 
as  a  secondary  product  incrusting  the  rock  guano  of  Ares 
Island  and  Sombrero  in  the  West  Indies.  It  contains 
phosphoric   acid  43  per  cent.,  lime  34  per  cent.,  and  water 

23  per  cent.,  and,  as  a  rule,  occurs  in  crusts  upon  and  filling 
fissures  in  the  limestone  rocks,  and  in  the  purest  form  is  a 
bright  powdery  substance  made  up  of  thin  crystalline  plates 
exactly  similar  to  those  described  by  the  discoverers  of  the 
original  mineral.  The  bulk  of  the  deposit  is,  however, 
made  up  of  mixtures  of  tribasic  calcic  phosphate  and  neutral 
phosphate  of  alumina,  which  vary  within  rather  wide  limits, 
Dut  frequently  are  in  nearly  equal  proportions,  about  24  to 
25  per  cent,  of  each,  containing  abovit  27j  per  cent,  of 
phosphoric  acid,  which  is  mostly  all  soluble  in  weak  acids. 
A  third,  and  previously  undescribed  substance,  to  which  the 
name  of  minervite  has  been  given,  is  a  hydrated  aluminie 
phosphate  (Al2Oa,  P;05,  7H..O)  which  was  found  as  a  white 
plastic  mass,  filling  a  vein  from  2  to  2|  ft.  thick. — Annates 
des  Mines,  through  Engineering  and  Mining  Journal. 

Alkali  Lands  in  North  China. 

A  correspondent  of  the  North  China  Herald  gives  the 
following  information  concerning  the  alkali  lands  in  the 
north  part  of  that  country  :  — 

(  iiinese  may  often  be  heard  to  say,  in  the  north  espe- 
eiallv.  that  certain  ground  is  useless  on  account  of  alkalinity. 
The  following  report  shows  that  this  land  has  a  value  of  itr- 
own  which  will  probably  be  appreciated  hereafter. 
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During  tho  dn  time  of  the  year  the  surface  of  the  land  io 
man)  parts  of  the   north  of  China  it  covered  with  ■ 
incrustation   ol    Baits,  oalled  chien   b)    the   natives,   which 
easil]  dissolves   in  water,  and  therefore  disappears  during 
the  i  m      A  sample  collected  io  the  neighbourhood 

of  Peking,  »  few  U  to  the  S.W  .  of  the  l- i t _\ ,  contained : — 

P hi. 

I'M.  I mil  salt) 

in"  (sods  i UN 

Snlpual sod i  (Glauber's  salts) 09 


I  obtained  large  quantities  of  these  ~alts,  by  having  the 

ground  swept  withabn and  lixiviating  the  sweepings 

with  warm  water.  Over  a  third  of  the  material  thus  col- 
lected proved  t"  Ik-  soluble  matter.  It  may  l»  separated 
from  ilif  solid  residue  either  by  filtering  or  bj  Biphoning 
the  supernatant  liquor  and  evaporatiug  the  saline  solution, 
which  shows  a  strong  alkaline  reaction  on  account  of  the 
carbonate  of  sodium  contained  in  it.  When  sufficiently 
concentrated,  the  liquid,  on  cooling,  deposits  a  large  mass  of 
crystalline  matter,  which  for  the  most  cousin  of  sodium 
sulphate,  a  part  <>f  it.  together  with  the  sodium  carbonate 
.11.1 1  chloride  and  sodium,  remaining  in  the  mother-liquor. 
The  latter, on  being  evaporated  by  lrviu-.-s.  \  ields  a  brownish- 


rig  substanct     the  , ■■.hull   being  due  to 
— which,   mi    bi  i   with    vinegar,  shows   a   brisk 

.n.  rvesci 
substance  as  the  one  called  / 

irbonati    of  sod  ed  in   dye 

works.     Not  onlj  docs  il  servi   for  thi  of  textile 

.  but    i-   also   used  as   a   mord  e,  in 

1        ng  from  the  abot  abun 

dance     i  sodium  sulphate  in  some  parts  of  China,  which 

maj  l me  valuable  some  time  or  other   when,  with  the 

introduction  of  foreign  industries,  such  as  tl„-  mannfai 

.1  soap,  a  greater  demand  is  greeted  f,,r-  this 
chemical    substance   than  exists   al   present.     As   thi  i 
plenty  of  limestone  and  coal  io  main  pi  tees,  all  the  mat. 
wa  mi  abundance,     This,  in  addition  to 

the  '  :  ;  labour,  raal  improbable  that,  al 

somi  i  Ihina  will   I  of  the  chief 

producing  coantrii 

In  tli  ■  table  below  !  give  an  anaVj  of  the  four 

kinds  of  soda  d  I    In  trade.     The  samples   • 

obtained  from  one  of  the  great  depots  outside  the  city, 
comparison,  the  English  commercial  "degrees"  have  been 
added,      Takin  ;  the  quotations  of  a  I. ■union  trade  report,  I 
find  that,  on  the  whole,  prices  in  Peking,  al  j  .r.-.-n t  exchange, 
do  nol  rule  much  above  those  at  bo 


Colour. 


Sulphate       bnftlish 

ol  Commercial 

Sodium.        Di 


prion  Catties, 
or  l  Picul. 


K'ou-chien   from  Knliran   :— 
1.  r'l.-u  cbien, yellowish-white  

Hsi-k'on-chien  I  Irom  Shans 

'■.'.  I'ai  chien,  white 

:s.  T/.u  chien,  i'u->t  quality,  dirrj  yellow  .. 

1.  IV...  second  quality,  brown 


Traces 


■n  •  ti  li' 

■_';-oii  to'  -i 

■JfOC,  S9-0Tiao;  Shanghai Tls.,3'0 

19-19  35*1  lia*  .  Shanghai  TIs., 2-7 


At  present  this  substance  is  extensively  used  by  the 
Chinese  for  cleansing  purposes,  taking  the  place  of  soap  in 
foreign  countries.  It  also  serves  as  a  baking  powder  in  the 
preparation  of  Chinese  bread.  A*  far  as  I  have  been  able 
to  ascertain,  the  article  which  is  sold  at  Pekin  is  nearly  all 
derived  from  places  outside  the  Great  Wall.  There  are  two 
different  kinds — "  k'ouchien,"  which  is  brought  here  from 
Knlgan,  and  "  ksik'ouchien,"  which  comes  from  the  northern 
part  of  the  province  of  Shansi,  the  prefecture  Tat'ungfu. 
The  former,  I  am  told,  is  obtained  from  salt  lakes,  pools,  or 
pits  dug  for  the  purpose  of  collecting  the  brine  with  which 
the  soil  is  impregnated.  It  is  a  very  superior  article,  almost 
free  from  impurities  and  largely  used  in  the  preparation  ot 
manfou  and  other  kinds  of  bread.  The  material  which 
furnishes  the  ksik'ouchien  is  found  as  a  white  efflor.  - 
on  the  soil,  sinilar  to  that  observed  in  the  neighbourhood 
of  Peking.  According  to  the  account  given  by  the  Chinese, 
it  forms  layers  of  considerable  thickness  in  some  pla 
and  is  a  good  deal  richer  in  the  carbonate  than  what  is  to 
be  got  hereabout.  There  are  several  sorts  of  it,  one  of 
them  called  "paehien"  being  of  an  excellent  quality.  It  i~ 
almost  free  from  chlorides,  and  shows  hardly  a  trace  of 
sulphate,  which  is  all  the  more  remarkable,  as  it  is  said  to 
be  prepared  by  a  process  of  crystallisation  from  some  of  the 
inferior  sorts  of  tzuchien  already  spoken  of. — Engineering 
<tnd  Mining  Jowmdl. 

Chrovk    Iron-  in  Quebec,  Canada. 

There  are  indications  that  the  raising  of  chromic  iron  ore 
may  become  one   of  the   mining  industries  of   the    pro\ 
j  tebec.     It  has  long  been  known  that  chrom 
ockets  in  the  Cambrian  Serpentines  that  stretch  !hn 
the  province  from  the  Vermont  boundary   to   Gaspe,   and 
in  the   past   a  few  tons  of  the  ore   have   been  taken  out    at 
various  times  and  from  various  points.     But  disappointment 
in  the  mode  of  occurrence  of  the  ore,  and  in  the  price  that 
could  be  obtained  for  the  same,  led  to  a  speedy  abandonment 
of  the  attempt  to  mine  it. 


So  far  as  can  be  learned,  the  total  amount  of  chromite 
mined  in  Canada  during  the  past  10  years  is  le-s  than  100 
tons.  One  of  the  chief  obstacles  to  chrome  ore  mining  in 
Canada,  common  to  the  great  majority  of  places  where  this 
ore  is  found,  is  the  mode  of  occurrence.  It  is  rarelv  found 
in  beds  or  veins,  but  in  detached  pockets  which  yield  from 
a  few  pounds  to  hundreds  of  tons,  the  larger  pockets  being 
comparatively  rare. 

In  consequence  of  the  mode  of  this  mining,  investors 
hesitate  to  embark  in  a  species  of  mining  more  titan  usually 
uncertain,  and  having  entered  upon  it  do  not  feel  warranted 
in  putting  up  expensive  machinery.  Another  and  more 
serious  obstacle  is  the  present  attitude  of  the  users  of 
chrome  ore,  the  principal  of  whom  are  the  manufacturers 
of  bichromate  of  potash.  These  are  unwilling  at  the  present 
time  to  purchase  ore  carrying  less  than  50  per  cent,  of 
chromic  sesquioxide,  although  it  is  believed  that  under 
certain  conditions  ore  of  48  per  cent,  i-  accepted.  Most,  if 
not  all,  the  Canadian  deposits  that  have  been  tapped  are 
below  this  grade.  But  during  the  present  season  deposits 
of  chromite  of  a  grade  sufficiently  high  to  meet  the  demands 
of  manufacturers  have  been  discovered  and  are  being 
worked  within  tK-o  miles  of  Black  Lake  Station  on  the 
Quebec  Central  Railway,  and  in  close  proximity  to  the 
well-known  Black  Lake  asbestos  mines. 

A  large  body  of  prospectors  is  out  searching  for  chrome 
deposits,  and  finds  arc  reported,  but  as  yet  only  three  lots 
are  being  worked.  The  pioneer  lot  in  this  district,  and  that 
on  which  most  mining  has  been  done,  is  the  property  of 
Mr.  M.   H.  Larnbly,  of  Inverness  .  ind  associates. 

In  this  the  chromite  occurs  in  a  series  of  pockets. extending 
in  an  east  and  west  directio  i,  and  die  series  in  an  easterly 
direction  into  the  adjoining  lot.  In  these  two  lots  some  of 
the  pockets  are  lying  against  a  dyke  of  fine-grained  granu- 
lite,  but  whether  there  is  any  relationship  between  the 
igneous  rock  and  chromite  it  is  impossible  to  say.  Other 
pock.    ■  Isewbere   in   the  vicinity  are    not   associated 

with   the  granulite,  but   those  in   which   the  granulite    lies 
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Elitist  the  chromite   have  yielded  a  large  amount  of  ore  of 
I   due  quality.     From  one  pocket  on  the  l.ambly  property 
nca".  a  taken  out,  and  it  is  still  producing. 

The  writer  selected  two  hand  specimens  of  this  Lambly  ore 
as  free  a<  possible  from  foreign  matter,  and  found  them  to 
analysis  54  per  cent,  and  56 -02  per  cent,  of  chromic 
sesquioxide. 

It  is  evident,  of  course,  that  a  shipment  cf  ore  would  not 
average  as  high  as  these  selected  hand  specimens,  and  that 
careful  dressing  would  be  necessary  to  insure  that  shipments 
should  not  fall  below  the  gra.le  the  market  demands.  Mr. 
Lambly  states  that  a  shipment  of  two  cars  tested  51  percent. 
and  realised  26  dols.  per  ton  of  2,2-10  lb.  delivered  in  Bal- 
timore, which  is  equal  to  2H-50  dols.  per  ton  f.  o.  b.  at  the 
miues. — Ibid. 

Axtimon\    i\n  Bismuth  en  Bolivia. 

The  Consul-General  of  France  at  La  Paz  in  Bolivia  has 
recently  made  a  special  report  on  the  mines  of  bismuth  and 
antimonv  in  that  country.  The  only  deposit  of  bismuth 
ore  actually  known  is  that  of  Quechisla  ^also  known  as 
Chorolqne),  though  some  exploration  for  others  has  been 
made,  but  without  success.  The  returns  show  that  the 
production  of  this  mine  is  about  500  Spanish  quintals,  or 
23,000  kilos.,  per  month.  This  production,  however,  is 
regulated  in  concert  with  the  European  producers.  In 
addition  to  bismuth  the  Quechisla  mine  yields  some  tin  and 
a  little  silver. 

Antimony  is  found  in  many  places  in  the  department  of 
Potosi,  generally  in  connection  with  gold  and  silver  ores. 
In  the  province  of  Chayantla  there  are  many  veins  of  the 
sulphuret  of  antimony,  which  have  become  more  accessible 
than  formerly  since  the  building  of  the  Antofagasta  Ilail- 
road.  Owing  to  the  present  low  price  cf  the  metal, 
however,  it  does  not  pay  to  work  the  poorer  deposits.  The 
Amayapampa  Company,  a  recently  formed  Bolivian 
corporation,  is  row-  producing  and  exporting  100  metric 
tons  a  month  of  65  per  cent.  ore.  The  mine  is  18  miles 
from  the  railroad,  over  a  difficult  mountain  trail.  With 
better  transportation  the  output  could  be  largely  increased. 
It  is  said,  however,  that  all  the  veins  so  far  found  diminish 
in  richness  with  depth.  The  industry  is  just  beginning  in 
Bolivia,  and  the  Government  has  freed  the  producers  from 
all  direct  tax  and  also  from  export  duty. — Ibid. 

Proposed  German  Analytical  Association. 
The  German  Government  intend  to  take  the  initiative  in 
the  formation  of  a  German  association  of  analytical  chemists, 
which  will  be  charged  with  the  drawing  up  of  a  code  for  the 
examination  of  alimentary  substances  and  with  the  execu- 
tion of  a  law  relating  to  the  adulteration  of  such  substances. 
At  a  congress  of  chemists  and  microscopists  recently  held 
at  Eisenach,  and  attended  by  Dr.  Kohler,  the  director  of  the 
National  Department  of  Public  Health,  the  preliminaries  of 
the  association  were  discussed  and  agreed  upon.  —  Chemist 
and  Druggist. 

The  Chemical  Imhstky  of  Berlin-. 

The  following  is  an  abstract  of  the  report  on  the  German 
i  hi  mical  trade  during  1893,  prepared  by  the  Berlin  Chamber 
of  Commerce. 

During  the  year  under  review  the  German  chemical  trade 
has  suffered  severely  from  the  effects  of  the  tariff  war  with 
Russia.  Although  this  warfare  has  been  brought  to  an  end, 
Germany  will  still  labour  under  the  disadvantage  of  having 
to  recover  trade  that  has  been  temporarily  diverted  to  other 
quarters.  Another  drawback  has  been  the  unsettled  state 
of  the  money  market  in  the  Tinted  States,  as  well  as  the 
tendency  to  withhold  orders  till  the  promulgation  of  the  new 
United  States  Tariff  Bill. 

Up  to  the  present  time  little  advantage  seems  to  have 
accrued  to  German  manufacturers  from  the  Chicago  Exhi- 
bition, and  the  general  concensus  of  opinion  seems  to  be 
that  the-  results  so  Ear  have  not  repaid  the  costs  involved 
in  representation. 

Almost  the  only  products  which  have  sustained  any 
appreciable  advance  in  price  arc  the  ammonia  compounds. 
Two  causes  are  suggested  for  this  improvement — a  decrease 


in  the  English  production  of  gas-water,  and  an  increased 
consumption  of  sulphate  of  ammonia  for  agricultural  pur- 
poses. The  price  of  ammonium  sulphate  at  the  beginning 
of  the  year  stood  at  21  m.  to  22  m.  per  100  kilos.  This 
gradually  advanced  to  30  in.  per  100  kilos.,  and  had  only 
declined  to  29  ni.  by  the  end  ol  the  year. 

Aqueous  ammonia  0*910  sp.  gr.  advanced  from  22  m.  to 
35  m.  per  100  kilos.  Ammonium  carbonate,  unfortunately, 
did  not  share  in  the  improvement  to  the  same  extent,  and 
quotations  did  not  rise  above  62  m.  per  100  kilos. 

Technically  puie  White  Salammoniac  suffered  a  decrease 
iu  price  out  of  proportion  to  its  value,  and  quotations  sank 
to  JO  m.  per  100  kilos. 

The  depressed  condition  of  the  ro/ash  market  lia<  con- 
tinued unchanged,  4o  m.  per  100  kilos,  being  quoted  for 
96  to  98  per  cent. 

Urulic  Arid  and  O.ralates  have  been  unable  to  advance 
beyond  last  year's  prices,  60  m.  per  100  kilos,  being  the 
average  figure  for  the  first-named. 

Potassium  Cyanide  continued  in  good  demand,  but 
towards  the  end  of  the  year  the  price  declined  somewhat, 
bringing  the  general  average  to  about  140  m.  per  100  kilos. 

For  Yellow  Prussiate  of  Potash  the  demand  was  so 
brisk  that  makers  were  emboldened  to  raise  the  price  to 
ISO — 190  m.  per  100  kilos. 

The  figure  realised  for  Silicate  of  Soda  has  declined  still 
further,  although  the  consumption  of  the  article  has 
remained  the  same.  Tariff  troubles  have  largely  conduced 
to  this  result,  and  the  trade  with  the  United  States  has 
practically  died  out. 

Soda  Crystals,  which  began  the  year  at  6  m.  per  100 
kilos.,  were  raised  50  pf.  in  consequence  of  an  understand- 
ing with  foreign  producers,  but  as  Soda  Ash  declined  some- 
what in  the  autumn,  the  price  of .  crystals  again  fell  to  the 
first-named  figure. 

Nitric  Acid  underwent  little  change,  23  m.  per  100  kilos, 
being  the  quotation  for  the  refined  36°  article. 

Sulphuric  Acid,  especially  of  the  lower  qualities,  under- 
went a  considerable  improvement,  mainly  because  the  fall 
in  silver  had  caused  many  of  the  metallurgical  works  to 
suspend  operations,  and  in  consequence  the  supply  of  the 
acid  was  curtailed.  This  position  of  affairs  naturally  caused 
a  corresponding  scarcity  of  Hydrochloric  Acid. 

Acetic  Acid  remained  at  the  unremunerative  values  of 
the  preceding  year. 

Wood  Spirit  enjoyed  a  brisk  sale  at  a  slight  improvement 
upon  last  year's  prices. 

In  the  Tar  trade  the  various  products  remained  in  good 
demand,  but  sales  were  only  effected  at  the  cost  of  a 
continued  decline  in  prices.  There  appears  to  be  little 
hope  for  the  success  of  the  English  movement  to  arrest 
this  decline,  as  the  yield  from  coke  ovens  is  a  continually- 
increasing  one. 

The  lowest  Benzol  price  of  the  preceding  year,  45  m.  per 
100  kilos.,  was  soon  reached,  nor  did  the  price  halt  here, 
but  sank  further  to  40  m. 

Xylol  was  in  poor  demand,  and  witnessed  a  decline  iu 
values,  but  on  the  other  hand  a  brisk  trade  in  Toluol  sprang 
up,  w  ith  a  corresponding  advance  in  price. 

No  particular  change  occurred  iu  the  Anthracene  market, 
although  large  stocks  were  held  in  England,  and  a  general 
disposition  to  withhold  orders  was  exhibited  by  German 
consumers. 

The  demand  for  Naphthalene  and  Phenol  continued  good, 
but  the  decline  in  values  was  not  arrested. 

Cresol  was  well  inquired  for,  and  has  realised  its  early 
promise  of  employment  for  disinfecting  purposes. 

Roofing  Varnish  and  Pitch  have  found  ready  sales,  but 
again  at  lower  prices. 

The  prospects  of  the  Aniline  Dye  industry  in  the 
beginning  of  the  year  were  very  favourable,  but  the  silver 
troubles  entirely  changed  the  aspect  of  affairs.  Two  other 
causes  are  mentioned  as  contributing  to  the  same  result,  the 
tariff  war  with  Russia  (which  seems  to  be  held  responsible 
for  a  good  many  German  misfortunes),  and  the  unsatisfac- 
tory state  of  the  Swiss  patent  laws,  which  permit  of  a 
wholesale  piracy  of  German  patented  inventions. 
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The   trade    in    non-poisonous    Chemical   and    Mm,  nil 
i        /iv  has  been  characterised   bj   extreme  dulnoss, 
the  prices   of  previous  yean  have  ool    been    maintained 
This  is  attributed  largely  to  the  tariff  troubles  which  .wen 
Indicated  in  last  year's  report. 

I'm  nijAi  v  and  Lacqui  1 1  have  suffered  kness  iu 

the  building  industry,  and  Oilof  Turpi  n/i'm  having  declined 
about  ('■  in.  per  100  kil  ""  :"  ,l"'  lowest  point  that 

has  been  touched.     On  the  other  hand,  /    id  Compounds 
have  luffered  little  in  value. 

Makers  of  pharn  hemicals  who,  in  anticipation 

return  of  thocbolern  epidemic,  ha  1  laid  in  considei 

stoaka,  were  heavj  losers  b)  the  transaction,  as  boi sider 

able  demand  «a-  noticed  in  ibis  direction,     In  consequ 
of  the  larilT  difficult  a   pharmaceutical   products 

unable  to  find  thi  ir  way  into  Russia  direct  in  anything 
like  quantity,  but  as  Russian  buyers  appreciate  the  German 
manufactures,  these  products  have   bi  1   by 

baring  to  find  theii  way   to    Russian  consumers  by  more 
roundabout  means. 

An  arrongemenl  betni     i  the  Stassfurt  syndicate  and  the 
American  :  I  in  a  greater  steadiness  in 

the   liromine  market,  and  the   price   has   risen  50   pf.  per 
100  kilos. 


The  demand  for  CA/orn    Hydra         i  di    I  somewhat, 

In  oo  of  other  tin 

l   tbia   by    a    mutual 
arrangement  wild  regard  t.>  pi 

lli.    i  i 

lion,     Early   in  the 
34  per  cei  •  ,  and  Id.   I 

to  i!'  per  .■.•nt.     Quotations  rose    nFebi  larj   to  '■■•    ■ 
and  Sd.  to  '.»./.  i.  but  after  thai  .!•  clini  ■ 

to  7./.  respectivi  Ij . 

Glycerine  eon aced   the  year  in    favourable  demand, 

but  the  American  crisis  practically  I  the  trade  with 

that  country,  and  did  re  experienced  in  indn 

purchasers  t>>  lake  even  theii  coi 

The  lodint  irbed   state,  owing 

to  rumours  of  im  the   Iodine  Convention.     The 

effect   of  this  has  b  en  to  cause  buyers,  laught  by  pr. 
experience,  to  withho'd  tlicir  orders. 

Two  new  /'■  \j  fonts  have  made  ilirir  appearance. 
■  Formalin"  is  aaid  !..  be  an  excellent  disinfectant  for 
nous      '  dl  kin  Is,  n  ["ri-cresol,"  thai 

is  a  mixture  of  meta  .  ortho  .  and   para-cresol,  an  eqnal 
officii  in  the  treatment   of  wounds.— 
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77 

17:' 

■_•:;..  1 

J.4S7 

l  155 

i 

■ 

2,863 

.'.  252 

•431 

461 

■ 

41,423 

312 

288 

9,031 

•      - 

60,713 

102 

96  SOI 

606 

j 

18,157 

13,544 

[mpoi  la 

from  Great  '  rreat 

Britain.  Itritnu; 

100kg.  nett.  luik- 


: 


5,429 


',313 


-  117 


70 
691 


186 


28.032 

1.711 
94  I 

1 ,228 


1,462 


-s.  r.  k. 
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BOARV  OF  TRADE  RETURNS. 
Summary  OP  Imports. 


Articles. 


Month  ending  31st  ii  gust 


1S9S. 


Metals 

Chemicals  and  dyest  uffs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  or  all  imports  .... 


£ 
1,656,211 
440,623 

4,781,648 


35,002,772 


£ 
1,559,20  ' 

652,372 
4,512,380 

31,638,321 


SUMMARY   OF    EXPORTS. 


Articles. 


Month  ending  31st  August. 


IS!'::. 


1894. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  vilue  of  all  exports. 


£  £ 

11,541  82278,711 

713,113  659,722 

2322,854  22280.435 

19,530,178  18,531,240 


Imports  op  Metals  foe  Month  ending  31st  August. 


Articles. 


Quantities. 


Values. 


1893. 


1S94. 


1894. 


Copper  :— 
Ore Tons 

Regulus „ 

Unwrought , 

Iron : — 
Ore 

Bolt,  bar,  4c 

Steel,  unwrought. .     „ 

Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals 


£  £ 

6,122  0,012  28,665  85,615 

7,192        197,075        160,120 


3,433 


4,210        156,881 


421,370        3B7.33S        294,916 

7,7*4  5,820 

-7!  321 

L7,  11,835 

31,611  54,578 

33,938 


1,123 


209.279 

73,317  57,857 

9,176  3,12s 

1 .       -  '  107,950 

92,737  93,737 

620  ! 

237,439  151,453 
73,105        191.678 

1,323          71,77:;  70,637 

170  131,155 


1,1:30.211     1,559,209 


Imports  op  Oils  for  Month  ending  31st  Ai  ■  1  -1. 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

s.713 

1,343 

122,021 

90  1,1  13 

2.1 13 

76,167 

30,*.  14 
2,282 

110,319 

i:i.30ii,32I 
2,137 
3°72 

£                £ 

10,900          44,105 

51,293           71,395 

190,081 

53,086 

191,429 
13,239 

Other  articles  . .  Value  t 

50,931           78.411           55,357 

77,187           73.370 

Total  value  of  oils. . . 

" 

650,377 

652372 

Imports  of    Raw    Material   for    Non-Textile 
Industries  for  Month  ending  31st   August. 


Articles. 


Quantities. 


1894. 


Values. 


1898. 


1894. 


Bark.  Peruvian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  : — 

Arabic „ 


Lac&c 

Gutta-percha  . . . 

Hides,  raw: — 
Dry 

Wet 

Ivory 


.",.712 

224,852 

24,805 

8,124 

t.sll 

2,858 


Manure  :— 

Guano Tons 

Bones ,, 

Nitrate  of  soda...  „ 

Phosphate  of  lime  „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....  „ 

Rosin Cwt. 

Tallow  and  stearin  „ 


31.193 

731 

170 

1,303 

10,498 

72,501 

1,115 

15,130 

16,731 


Tar. 


.  Barrels 


Wood  :— 
Hewn Loads 

Sawn 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 


310,679 
857,284 

1 


6,036 

327,139 

16,571 

1.224 
5  79  ■ 
3,749 

33.OS0 

7 1,303 
513 

2,155 

5,109 

3,208 

10,732 

31,116 

1,833 

13,025 

24,404  ' 

113.109 

187,776 

34,123 


£ 
2652307 


e 

10,817 
42,043 
156,001 


16,154  8,954 

22355  30,802 

16,095  S3.H21 

75,019 

120,(107  155,922 

31.577  23,693 


1,221 
5,868 

65.65S 
70,562 
11.297 
67,431 

02.401 

217,57* 

23.196 


11,708 

23,90* 

2S,917 

92,510 

87,941 

10,535 

53,403 

11S.205 

-  38,654 

239,327 

2  1,835 


1,889         515,301 
858  128     1,826,959     1,8642283 

16,912  52,305  01,234 


3,332 


20,312 
932,120 


25,787 
S23  391 


Total  value  . 


4781,643     4,312,360 


Besides  the  above,  drugs  to  the  value  of  63,0611.  were  imported, 
as  against  72,501/.  in  .\u-'iis;  1893. 


- 
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Imports  o*  Chdhoau  Lira  DnRim  fob  Month 

\l   '.1ST. 


Articles. 


Quantities. 


1894. 


Cwt. 

Bark  (tanners',  Ac.)    „ 

Brimstone 

Chemicals Value  £ 

Coohineal  Cwt. 

Cuteh  and  (rambler  Tons 

DyM  :— 
Aniline Value  £ 

Alitarin 

Other  

Indiico    Cwt. 

Xitrate  o(  potash  .      „ 

Valonja Tons 

Other  articles...  Value  £ 

Total  value  of  chemicals 


24,756 

UO 
1.086 


7"7 
3345 


i/sa 
17,762 

274 


Values. 


18V8. 


1,693 
25,439 

2.">17 


£ 
8.103 

7,015 

22,200 

19,472 

2.1  2 2 

22,724 

H.I.J-; 


1891. 


£ 
19381 

96^77 

13347 

2.U1 

22335 
27317 
97,674 


H0.622 


Exports  op  Metals  (other  than  Machinery)  fob 
Month  ending  31st  August. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1893. 


189-1. 


Brass Cwt. 

Copper  :— 

Unwrought , 

Wrought „ 

lined  metal 

Hardware Value  £ 

Implements 

Iron  and  steel Tons 

Lead 

Plated  wares...  Value* 

Telegraph  wires        „ 

Tin Cwt. 

Zinc 

Other  articles  . .  Value  £ 

Total  value 


10,161 
25374 


4,353 


15373 

n 


7.712 


240,977 


9,966 
12,142 


£ 
40,151 


85,011 
73.912 

48,012 

1 

S.564 
70,372 


£ 

20,116 


91,601 

I 
153,178 
92364 

2.?,il22 

■ 
51,019 


2378,711 


Exports  op  Dittos  am.  Chbooau  fob  Month  knihmi 


Articles. 

Quantities. 

Values. 

1893. 

1891. 

1893. 

147,034 

10,162 

£ 

227326 

76,765 

£ 
210,706 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

•• 

•• 

Exports  op  Miscellaneous  Articles  for  Month 
ending  3  1st  A  i 


Quantities. 


Articles. 


1893.  1891. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 
Stoneware 

Slags:— 

Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather : — 
Unwrought , 

Wrought Value  £ 

Seed  oil Tons 

floorcloth  Sq.Tds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Sags Tons 

Soap Cwt. 


649,700 


36,948 


171378 

15,717 
11,734 

4,1'jl 
3,318 


Values. 


1893. 


1894. 


1,495,200 


38,626 


119,065 
18345 

12,066 

3,562 
1,629,500 

1.112 


£ 

89,875 

107379 

63,707 
75,955 
157,131 
12,602 

8,785 
16,038 

11346 

1011,390 
33,569 

1083*3 
65,117 

121,162 

• 


£ 
113,933 

96374 

I 

■ 

15,801 
11,798 

33391 

SI, 355 

110,119 

49.335 


Total  value . 


- 
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[Sept.  20,  189*. 


iflonti)Ip  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  tc 
inspection  at  the  Patent  Office  immediately,  and  to  opposing 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Application?. 

15,366.  I.  Levinstein.     Sei  Class  VET. 

15,413.  E.  Fudiekar.     Improvements  in  and  relati 

apparatus  for  heating  liquids,  air.  and  other  fluids.  Com- 
plete Specification.     August  13. 

15,453.  B.  C.  Tilghman,  jun.     An  improved  method  of 
and  apparatus  for  detecting  and  measuring  the  presence  and 
amount   of  inflammable  gases  or  vapours  mixed  with  air. 
Scation.     August  14. 

15,-163.  A.  Bassett.     See  Class  XVII. 

15,736.  W.  J.  C.  Marie,  Baron  de  Liebhaber.  New 
apparatus  to  produce  vapours  of  chlorhydrie  acid  and  other 
substances.     August  IS. 

15,773.  J.  L.  Osborn.  —  From  C.  Neuhaus,  Austria. 
Improvements  in  apparatus  for  burning  liquid  fuel. 
August  is. 

15,881.  W.  Oliphant.  Improvements  in  filtering 
apparatus.     ( 'omplete  Specification.     August  21. 

15,885.  .1.  C.  S.  MeLay.  Improvements  in  non-heat- 
conducting  materials.     August  21. 

16,043.  W.  Spencer.  Improvements  in  kilns  for  burning 
or  calcining  limestone  or  like  substances.     August  23. 

16,235.  A.  Crerar.  —  From  W.  R.  Boon  and  E.  A. 
Hancock,  West  Indies.  An  improved  process  of  and 
apparatus  for  evaporating  or  concentrating  saccharine  and 
other  liquids.     August  25. 

16,246.  II.  B.  Clark.  A  new  and  improved  liquid 
refrigerator  or  cooling  apparatus  for  breweries,  dairies,  and 
the  like.     August  25. 

16,278.  J.Swinburne.  Improvements  in  aud  connected 
with  electrical  measuring  instruments,  organs,  electrolysis, 
and  working  aluminium.     August  27. 

16.65S.  .1.  T.  Bottomley.  Apparatus  for  evaporation, 
distillation,  or  concentration  of  liquids.     September  1. 

16,692.  F.  Besin.  An  improved  apparatus  for  the 
continuous  heating  of  water.     September  1. 

16,728.  F.  W.  Crossleyand  J.  Atkinson.  Improvements 
in  apparatus  for  transferring  heat  or  refrigerating. 
September  3. 

16,93S.  E.  Hersehcr.  An  improved  continuous  apparatus 
for  the  sterilisation  of  water  or  other  liquid  by  ebullition. 
Complete  Specification.     September  5. 

10,97:;.  .1.  C.  Sewell.  New  or  improved  apparatus  for 
manufacturing  hi  at  -non-conducting  material.     September  6. 

17,063.    J.   E.   Smith.   Improvements     in   apparatus    for 

agitating  or  mixing  materials,  whether  solid,  liquid,  gaseous, 
or  mixtures  thereof,  applicable  more  especially  for  stuff 
chests  for  paper  mills  and  chemical  agitating  machines. 
September  7. 

17,160.  T.  Morton.  Improvements  in  apparatus  for 
beating,  switching,  or  incorporating  liquids,  semi-liquids,  or 
the  like  substances.     September  10. 

17,175.  J.  B.  Hepburn  and  C.  R.  Iloniball.  Improve- 
ments in  machinery  for  producing  distilled  water  from  sea 
or  other  impure  water,  and  tor  concentrating  liquids. 
September  10. 


17.212.  T.  Clover  and  J.  Brock.  Improvements  in  or 
connected  with  concentrating  or  evaporating  vessels.  Sep  • 
tember  10. 

17,219.   11.     Altsehul.     Improvements    iu    or   connected 

with  iquid  fuel,  such  as  petroleum  and  other  oily 

mabl     sub  >l  m  a ■-.    to    steam-boiler    or    other 

-,  and  burning  same  therein.     S  iptember  10. 

17,274.  T.     Craney.     Improvements     in    apparatus     for 

drying  salt  and  other  substances.     Complete  Specification. 

September  11. 

I.   11.   E.  Newton.— From  E.   Hart.  United  States. 
lass  VII. 
17,314.  J.  S.  Detwiler.     Improvements   in  apparatus  for 
treating     powdered    materials.      Complete     Specification. 
September  11. 

17. ■"■15.  J.  S.  Detwiler.     Improvements  in  apparatus   for 
ding     powdered     materials.      Complete     Specification. 
II. 
17,374.  G.    Fouehard.      Improvements     in    filters.     Sep- 
tember 12. 

17.593.  T.  T.  Best,  S.  A.  Hollingsworth,  aud  J.  Brock. 
Improvements  in  apparatus  for  raising  or  pumping  corrosive 
or  other  liquids.     September  15. 

Complete  Specifications  Accepted.* 
1893. 
16,869.  J.  Gamgee.     Improvements  in  vapour  condensers 
or  devaporators.     September  5. 

18,7.36.  J.  W.  Pickles.  The  challenge  sulphide  rectifier. 
September  12. 

19,630.  G.  E.  Davis.  Improvements  in  the  construction 
of  ammonia  apparatus.     August  22. 

19.594.  R.  E.  Dickinson.  A  new  or  improved  bnng  for 
metallic  casks  or  drums  for  containing  mineral  and  other 
oils  or  the  like.     August  29. 

20,303.  T.  F.  Ennis  and  B.  B.  Waller.     See  Class  II. 

20,331.  C.  Bartelt  and  F.  Bartelt.  Improvements  in 
apparatus  for  impregnating  liquids  with  gases.  Septem- 
ber 12. 

20,359.  J.  Musgrave  aud  G.  Dixon.  Improvements  in 
means  for  super-heating  steam.     September  19. 

20,797.  L.  H.  Bristowe.  Improvements  in  filtering 
apparatus.     September  5. 

21,876.  G.  Dean.  Improved  Hoffman's  kiln.  Sep- 
tember 19. 

1894. 

5187.  C.  Long  and  W.  H.  Burkitt.  An  improvement  in 
acid  raisers  of  steam  jet  puuips  for  raising  acids,  alkalis, 
and  other  liquids.     September  5. 

7318.  T.Wheeler.  An  improvement  iu  metallic  ther- 
mometers and  barometer-.     September  12. 

7893.  J.  T.  Sands.  Improvements  iu  apparatus  for 
bleaching  smoke.     September  5. 

9210.  E,  Cramer.  Improvements  in  kilns  for  burning 
cement  and  other  minerals.     August  29. 

14,184.  F.  Kleemaun.  Improvements  in  the  proei ■«-  of 
and  apparatus  for  heating  and  concentrating  liquids.  Sep- 
tember 12. 

15,453.  1>.  C.  Tilghman,  jun.  An  improved  method  of 
and  apparatus  for  detecting  and  measuring  the  presence  anil 
amount  of  inflammable  gases  or  vapours  mixed  with  air. 
Complete  Specification.    September  19. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

15,469.  A.  McDougali.  Improvements  iu  or  relating  to 
the  treatment  of  coal  dust,  small  coal,  and  coke  to  improve 
them  or  render  them  fit  for  use  as  fuel  or  for  the  manu- 
facture of  gas.     August  14. 
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15,486    B.    Edwards.  -From  The   Internationale  Gesell 
icbafl    fur   Torfverwaltung,  Germany.      Improvemenl 
apparatus  and  process  for  manufacturing  coke  and  charcoal 
an.l   for  -.'immune  'he  products  obtained  in  such  manu- 
facture.    August  11. 

15,878    \   W.  Burgess,   improved  firelighter.    August  21. 
B.  Cor]  and  C.  Cory.    Improvements  in  the 
manufacture  of  artificial  fuel,     August  28. 

16,149.  II.  Drehschmidt.  A  process  for  obtaining 
ojanogen  or  ns  oomponnds  from  the  gases  resulting  from 
the  ilrv  distillation  of  substances  of  organic  origin, 
August  -M. 

I6,£0S.  .1.  II.  Crosby  and  M.  Mclnorncy.  Improvements 
in  firelighters,  aud  in  apparatus  therefor.     August  25. 

16,343.  ti.  B.  Ellis.  — From  T.  1..  Willson,  United 
States.  Improvements  in  the  production  of  metallic 
carbides  and  in  illuminating  gas.     August  27 . 

16,395.    \V.  F.   Browne.      Improvements  in  the  manu- 
facture  of   gas    and    in    apparatus    therefor.      Complete 
Bcation.     Augusl 

16,491.  T.  Barker.  Improvements  applicable  to  gas 
lights  and  other  lights.     August  .'in. 

16,700.  i;.  s.  Cory  and  C.Cory.  An  improvement  in 
the  manufacture  of  so-called  patent  fuel.     September  1. 

it'.. 7ni  (,.  s.  Cory  and  C.  Cory.  Improvements  in  the 
manufacture  of  so-called  patent  fuel.     September  1. 

16.97S.  A.  E.  Tavernicr  and  W.  L.  Malcolmson.  A 
new  and  improved  manufacturing  of  briquette  fuel. 
September  6. 

lT."-vi.    I.  Carr.     Improvements  in  or   connected   with 
the  manufacture  of  gas.     September  B. 
.  17,219.  R.  Altschul.     See  Class  1. 

17.4S4.  E.  Kirbis.  Method  of  manufacturing  artificial 
fuel.     Complete  Specification.     September  14. 

17,491.  G.  Kose.  Improvements  in  apparatus  for  the 
making  of  hydrogen  gas  to  be  used  with  an  admixture  of 
air  for  lead  burning,  brazing,  and  other  purposes. 
September  14. 

17,555.  II.  R.  Dinsmore.  Improvements  in  or  connected 
with  apparatus  for  making  gas  from  coal.      September  15. 


IV.— COLOUBING  MAI  ill:-  «   d  Dl  i> 

An  i  n  LTH 


Complete  Specifications  Acckftkd. 
1893. 
85.  S.  I'saroudaki  and  A.  Blondel.     Improvements  in 
the  diffusion  and  distribution  of  light.     August  29. 

20,803.  T.   F.   Funis  and   1!.    B.  Waller.     Au   improved 

.ing  tool.      August  22. 
21,485.  J.   Gray.     Improvements  in  or  connected  with 
retorts  for  distilling  shale  or  oil-yielding  minerals.     Septem- 
ber 19. 

'."J. IS.",.  C.   D.  Abel.— From  M.  M.  Rotten  and  Co.     Im- 
proved manufacture  of  firerlighters.     September  5. 

1894. 

11,657.  J.  T.  Westcott     Improvements   in  apparatus  for 
the  manufacture  of  water-gas.     September  5. 

15,328.  .1.  Schrader.     An  improved  process  for  purifying 
petroleum.     September  19. 


DLL— DESTRUCTIVE  DISTILLATION",  TAR 
PRODUCTS,  Etc. 

Application. 

15,945.  J.  Y.  Johnson. — From  J.  E.  relljgrini.  Spain. 
Improvements  in  the  manufacture  or  production  of  ethylene 
ibi-hydrocarbon  C;H4~).     August  21. 


15,564   J.  If.  Johnson.— From  The  Bad    she  Anilin  and 
Soda   Fabrik,  Germany,     The  manufacture  and  production 
no  dyes,     August  15. 

15,631.    II.    E.     Newton.— From    The     Farbenfabriken 
vormals  F.  Bayer  and  '     .  German]       rhe  manufactui 
production  of  dye-Stuffs  and  mat.  rial-  tin  refur.      August  16. 

.l.'i.  Johnson  B  Anilin  and 

Soda  :  rmany,     The   manufacture  of  new  dyes  of 

(he  rhodam  and   intermediate  products  and  leuco- 

compounds  relate.1,  thereto.     Angus)  20. 

,  O.Imray. — From  Th  ■•■  vorm.  Mi       i 

I  limning.  Germany.  Manufacture  of  substituted 
ethenyldiphenylamidines  and  ethenylmonophcnylamidines. 
August 

0.  C.   D.  Abel.    -From  The  Actiei   Gesellschaft  ffir 
Anilin  Fabrikation,  Germany.     Improved   manufactory 
colouring  matters  dyeing  blue  with  mordants.     August  30. 

16,559.  G.W.Johnson. — FromEalleai  II  Germany. 
Improvements  in  the  manufacture  or  production  of  ortho- 
and para-ozy-ortbo-toluic  acids  and  meta  cresol.  Angus!  30. 

17.04S.  I).  Iinr.iv.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Br  lining,  Germany.  Manufacture  of 
a  yellow  basic  colouring-matter.     September  7. 

17.049.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  liruning,  Germany.  Manufacture  of 
yellow  basic  dyestutfs.      September  7. 

17,133.  E.  Straub.  Iniprovemeuts  in  the  manufacture 
of  hydrazo  compounds  from  aromatic  nitro  hydrocarbons. 
September  8. 

Completk  Specifications  Aci  efted. 


1893. 

15,69a   O.     Imray.  —  From     The 
Meister,     Lucius,    and 


Farbwerke     vormals 

Uriining.      Manufacture    of    azo 

colouring  matters  from  diamidodibenzimidazi!-.    August  22. 

1S.924.  J.  J.  Johnson. — From  The  Badisehe  Anilin  and 
Soda  Fabrik.  Improvements  relating  to  the  manufacture 
of  dihydroxynaphthalcne  sulpho  acids,  and  of  correspond- 
ing azo-dyes.     August  22. 

19.623.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  colouring  matters  and  new  materials  therefor. 
August  22. 

19.624.  II.  E.  Newton. —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  a  trihidroxy-naphthaleiie  mono-sulpho  acid.  Septem- 
ber 19. 

19,880.  R.  Vidal.  Improvements  relating  to  the  manu- 
facture of  colouring  matters.     September  22. 

19,962.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  nnd 
Soda  Fabrik.  Improvements  in  the  manufacture  and  pro- 
duction of  mordant  dyeing  colouring  matters.     August  29. 

20.579.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  new  colouring  matters.     September  5. 

20.580.  H.  E.  Newton. —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  of  a  new 
amidonaphthol  disulpho  acid  and  colouring  matters  there- 
from.    September  5. 

21,753.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  und 
Soda  Fabrik.  Improvements  in  the  manufacture  and 
production  of  new  azo  dyes.     September  19. 

i.  H.  II.  Lake. — From  K.  Oehler.  Improvements 
relating  to  the  manufacture  of  colouring  matters. 
August  29. 
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1894. 

15,064.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.J.J. 
d'Andiran.  Manufacture  of  new  condensation  products  ami 
e(  louring  matters  for  dyeing  and  printing.    September  12. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

15,718.  H.  H.  Leigh. — From  C.  15.  Schneider,  Holland. 
lass  XIX. 

15.727.  C.  Malley,  J.  Brett,  and  W.  H.  Hughes.  A  new 
and  improved  process  for  cleaning  and  bleaching  jute,  jute 
tow,  and  waste,  flax  and  tlax  waste,  and  such  like  fibres, 
and  preparing  the  same  for  spinning  and  felting.    August  18. 

15,815-  J-  V.  Eves.  Improvements  in  apparatus  for  use- 
in  the  wet  spinning  of  flax.     August  20. 

16.137.  C.  H.  Arnold.  Improvements  in  the  manu- 
facture of  waterproof  fabrics.  Complete  Specification. 
August  24. 

16.541.  J.  M.  Webster.  Improvements  in  machinery  or 
apparatus  for  the  manufacture  of  wood  wool.     August  30. 

16,648.  J.  Foulkes,  J.  E.  Park,  aDd  G.  X.  Peake. 
Improvements  in  machines  for  scutching  the  leaves  and 
stems  of  fibrous  plauts.     September  1 . 

16.7S5.  G.  Jacober  and  A.  Kabourdin.  Improvements 
in  the  manufacture  of  filamentous  products  from  cellulose. 
September  3. 

17,070.  E.  Hornung  and  E.  Liebl.  Improvements  in 
waterproof  fabrics,  garments,  wrappers,  and  coverings,  and 
in  the  process  and  composition  for  manufacturing  tne  same. 
Complete  Specification.     September  7. 

17,102.  D.  Whiteley.  Improvements  in  apparatus  Re- 
registering or  recording  the  length  of  yarn  produced  in 
spinning,  doubling,  twisting,  wiuding,  and  like  textile 
machinery.     September  10. 

17,205.  A.  Dicktus.  Improvements  in  the  treatment  of 
wool  and  other  textile  materials  with  liquids,  and  in 
apparatus  therefor.     September  10. 

17,370.  G.  Eiche  and  A.  Eivret.  A  process  and 
apparatus  for  separating  burrs  and  other  foreign  matters 
from  wool.     September  12. 


VI.— DYEING,  CALICO  PEINTING,  PAPEB 
STAINING,  and  BLEACHING. 

Applications. 

15,365.  W.  B.  Hart  and  C.  A.  MeKerrow.  Improvements 
iu  and  connected  with  dyeing  and  piinting  vegetable  fibres 
and  goods  made  therefrom.     August  13. 

15,43:5.  H.  Wylie  and  J.  Morton.  Improvements  in 
dyeing  certain  colours  on  cotton  yarns  and  fabrics. 
August  14. 

16,128.  J.  A.  O'Loughlin.  Improvements  in  producing 
patterns  on  indigo-dyed  cotton  fabrics.     August  24. 

16,252.  J.W.Sanderson.  Improvements  in  or  relating  to 
the  process  of  indigo  dyeing  and  to  apparatus  employed 
therefor.     August  25. 

16,661.  C.  D.  LeDg.  Improved  method  of  producing 
tinted  or  coloured  covers  for  periodicals  and  the  like. 
September  1. 

1 6,9S7.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Process  for  the  production 
of  red  tints  by  combining  on  the  fibre  pavanitraniliue  with 
mixtures  of  betanaphthol  aud  its  sulphonic  acids.  Sep- 
tember 6. 

17,172.  J.  Pritchard  and  F.  A.  Blair.  Improvements  in 
apparatus  for  dyeing  yams  and  slubbings  or  rovings,  or 
otherwise  treating  the  same  with  liquids.     September  10. 

Complete  Specifications  Accepted. 
1893. 

20,916.  J.  C.  Walker  and  J.  E.  Stephenson.  Improve- 
ments in  apparatus  for  scouring  or  washing  wool  and  other 
fibrous  substances.     September  12. 

21,087.  ( I.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Process  for  producing  insoluble  azo 
colours  on  fibre.     September  12. 

21.84.5.  W,  P.  Thompson. — From  T.  Salzmann.  An 
improved  process  and  apparatus  for  treating  dyed  cotton 
yarns  and  the  like  — August  29. 

1894. 

14.223.  H.  H.Lake.— From  M.  E.  Waldstein,  A.  H.  Peter 
and    E.    Spott.     Improvements  relating   to   the  dyeing   of 

fibre.     August  29. 


Complete  Specifications  Accepted. 
1893. 

15,945.  A.  F.  B.  Gomess.  A  new  and  improved  process 
for  the  treatment  of  textile  vegetable  fibres  (more  especially 
those  of  the  urtica  family).     August  29. 


1894. 

7907.  W.  Pickstone  aud  A.  Greeuhalgh.  Improvements 
in  and  relating  to  the  manufacture  of  crinkled  textile 
fabrics.     August  29. 

13.672.  E.  Eichard-Lagsrie.  Improvements  in  apparatus 
for  extracting  suiut  from  wool  and  other  substances. 
August  22. 

14,299.  W".  Pickstone  and  A.  Greenhalgh.  An  improved 
thick,  soft,  absorbent  cloth.     August  29. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

15,366.  I.  Levinstein.  Improvement-  in  apparatus  em- 
Dloved  in  the  concentration  of  sulphuric  acid  and  other 
liquids.     August  13. 

15,473.  F.  L.  Sloeum  and  C  Y.  Wheeler.  Improvements 
in  and  relating  to  a  process  of  making  green  oxide  of 
chromium.     Complete  Specification.     August  14. 

15,702.  S.  B.  Archdeacon.  A  process  or  method  of  treat- 
in*  siliceous  material  chiefly  intended  for  the  production  of 
salts  of  sodium  and  potassium,  aud  including  the  recovery 
of  the  waste  products.     August  17. 

15,886.  S.  A.  Saddler  and  E.  H.  'Wilson.  Improvements 
in  process  and  apparatus  for  the  manufacture  of  chlorine. 
August  21. 

15.941.  J.  E.  Chaster.  Improvements  in  the  manufacture 
of  cyanides.     August  21. 

15.942.  J.  E.  Chaster.  Improvements  in  the  manufacture 
of  cyanides  and  apparatus  therefor.     August  21. 
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it;,  nil.  R.  Loewenhtn.  Method  of  producing  solid  per. 
■ulpbc  i-      Vuguil  22. 

16,067  -I  Grossmann.  Improvements  in  the  preparation 
and  manufacture  ol  nvdrosulphurous  aoid  and  bydrosul- 
phitos.     Complete  Specification.     August  £8. 

i  .  inn.    Improvements  in  the  prep 

bydrosulphurous   acid  and   hydrosul- 
implete  Speoifloation.     August  38. 
16,1  19.  II.  Drehschmidt     v     Class  II. 

f,  r.   R,  .1.  Kr.iu-i      A   new  or   impro 
for  tin-  production  of  gas-formed  hydroohlorii  acid  bj 
■  I  nitric  acid  and  ohlorine.     August  25. 
-    h     H    i  im  .1.  II.  C.   Behnke  and  The 

oiischc   Fnbrik  in  Billwarder,  vorm.  Hell  and  Sthamer, 
A.  O.,  Germany.     Improvements  relating  to  thi 
tore    of    formates     aud    of    cyanides     from    the    same. 
August  25. 

E.  Buckse.  Process  and  apparatus  for  obtaining 
magnesium  manganate  and  hydrochloric  acid  from  the 
double  chloride  of  manganese  and  magnesium,  or  for 
utilising  certain  residual  liquors  produced  in  the  manufac- 
ture ol  chlorine.     August  27. 

16,342.  G.  B.  Ellis.— From  T.  L.  Willson,  United 

98  II. 

9.  G.  Kraemer.     Manufacture  of  potassium  cyanide 
and  yellow  prussiate  of  potash  from  carbazol  and  its  alkali 
pounds.      August 

..  H.  England.  Improvements  in  or  connected  with 
the  transp  hnric,  hydroclUoric,   nitric,  and  other 

ids.     August  30. 
5.  T.  L.  Willson.     Improved  metallic  carbides  and 
means  for  producing  the  same.     September  1. 

17,11'-'.   V  McCulloch.     A  new   or   improved  method  for 
the  proto-sttlts  of  iron  to  the  persnlts.     Septem 

17,274.  T.  Craney.     See  Class  1. 

75.  T.   Craney.     Improvements  in    .ait  evaporators. 
Complete  Specification.     September  11. 

II.  E.  Newton.— From  E.  Hart,  United  States. 
lmprovi-d  apparatus  for  the  condensation  of  nitric  acid 
and  other  vapours.    Complete  Specifics  S  ptemberll. 

igh.  Improvements  in  the  manufacture 
of  sodium  biborate  or  borax.  Complete  Specification. 
September  15. 

Complete  Specifications  Accepted. 

1893. 
E.     Dyson.       Improvements     in    apparatus    for 
concentrating  sulphuric  and  other  ac   Is      S     :  ember  19. 

I.  .1    Reich.     Improvements   relating    to  the  manu- 
re of  alkaline  carbonates  and  silicates.     September  12. 
J.   B.  Murray  and  M     B.  Baird.     An  improved 
process     for    recovering    alkali    from    a    waste     product. 
September  12. 

I.  C.  T.  J.  Vautiu.  An  improved  process  and 
means  used  therein  for  the  production  of  caustic  alkali. 
>eptember  5. 

I.  D.  A.  Peniakoff.     S     I  lass  \ 
16.  J.   M.   Miloes   and   A.   Milnes.      Improvements 
connected  with  apparatus   for  the  manufacture  of  bleaching 
powder   (chloride  of  lime)  or  similar   commodities.     Sep- 
tember  10. 

1894. 

14.22S.  E.  W.  Eoequist.  Improvemen'.s  in  the  process 
of  manufacturing  carbonic  acid  and  in  the  production  of 
by-products,  such  as  sodium  sulphate  and  magnesium 
sulphate.     August  29. 

15.473.  F.L.  Slocum  and  C.  V.  Wheeler.     Improvements 
■ud    relating  to    a   process  of  making   green 
chromium.     Complete  Specification.     Augu-t  14. 


VIII.— class,  POTTBBT,  a-...  BAETHENWABE. 

Arri  II  in 

15,607  R.  i  Baker,  Imprbvementt  in  or  relating  tn 
the  manufacl  tre  <  i  n;. 

W*.    I.    Pilkington.     Improvements  in    thi 
dnction  of  corrn  ind  in  apparatus .  mpl 

20. 

:    E.    Bohm.     Improvements    relating  to    the  de- 
coration of  glass.     August  23. 

1'.    Mi.  i:.  material    f..r    sticking 

of  pottery  together  during  firing.     Scptembi 

17, .tls.  R,  Stanlej  and  G.  Beck.  Improvements  in  or 
relating  to  machinery  employed  in  the  manufacture  of 
earthenware  and  like  sanitary  pip  nlier  11. 

16.  Craven,  Dunnill.  and  Co.,  I.ini..  and  T.  Pitt. 
Improvements  in  apparatus  for  the  manufacture  of  tiles. 
<  ompi  September  12. 

17,.'i7;i.  T.Harvey.  An  improvement  in  the  manufacture 
of  flower  po  ints.     Septem- 

ber 15. 

Complete  Specifications  Accepted. 

1894. 

9546.  II.  .1.  Had  abian  Potti 

Brick  Kiln  Co.     Improvements  in  kilns.     September  12. 

9860.  F.  YV.  Golby.— From  M.  Hoffmann.  A  process 
for  producing  pressed  glass  plates  for  lining  walls,  ceiling-. 
and  for  similar  purposes      September  12. 

14,938.   W.    dune,   sen.      In  ts    relating   to  the 

ornamentation  of  porcelain,  glass,  and  the  like.     Septem- 
ber 12. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

15, -l Co.  .1.  Sheppard  and  F.  Dashwood.  A  combined 
fireproof  floor  and  ceiling.     August  14. 

15,755.  J.  Elliott.  A  stone  composition  for  repairing  any 
natural  stone  and  refacing  cement  floors,  steps,  &c,  also  for 
making  imitation  soue  and  bricks  of  any  colour.    August  Is. 

15,818.  I".  Young.  Improvements  in  the  manufacture  of 
fireclay,  refractory,  aud  uon  conducting  bricks  and  blocks, 
building  bricks,  or  the  like.     August  'JO'. 

15,834.  H.  Wood.  Improvements  in  the  manufacture  of 
bricks.      August  20. 

10. 152.  E.  T.  Hughes.— From  J.  Seipel,  United   - 
Improvements  in  fireproof  floor  and  ceiling  constructions. 
August  24. 

10.781.  li.  Iladdan.  —  From  J.  Beuudequin,  France. 
Improvements  in  the  manufacture  of  material  similar  to 
mosaic.     September  3. 

16,875.  W.  West  and  O.  Y  Rhodes.  A  machine  for 
forming  rolls  of  stiff  or  plastic  clay  In  means  of  a  revolving 
and  internally  grooved  or  rifled  cutter,  which  may  he 
attached  or  affixed  to  a  pug-mill  or  other  clay-mixing 
machine.     September  5. 

17,059.  J.  H.Anues and  J..U. Robertson.  Improvements 
in  pavements.     Complete  Specification.     September  7. 

17,208.  E  II.  Lenders. — From  C.  Bertin,  Belgium.  An 
improved  composition  forming  a  substitute  for  stone,  marble, 
plaster,  and  the  like.     September  10. 
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17.221.  J.  Eueben.  Improvements  in  or  relating  to  fire- 
proof ceilings.     Compute  Specification.     September  10. 

17.48t">.  .1.  Matthews.  A  composition  for  preserving 
wood,  also  applicable  to  other  uses.  Filed  September  14. 
Hate  applied  for  28th  February  1891.  being  date  of  appli- 
cation in  United  States. 

Complete  Specifications  Accepted. 

1893. 
19,939.  A.  Maek.     Improvements  relating   to  composite 
boards  or  slabs  for  building  purposes.     September  5. 

22.227.  M.  Williams.  Improvements  in  the  manufacture 
of  etment  mortar.     September  12. 

1894. 

3496.  I..  Tebbutt.  New  method  of  covering  bricks,  walls, 
and  similar  surfaces  with  a  glazed  or  enamelled  surface. 
September  19. 

5626.  T.  L.  Banks.  Improvements  in  the  construction 
of  fireproof  floors.     August  29. 

12,233.  A.  J.  B.  Ward.  Non-slippery  pavements,  cellar 
covers,  stair-treads,  and  the  like.     August  22. 

14,599.  E.  Groebe.  Improvements  in  the  preservation  of 
wood.     September  5. 


20.343.  J.  C.  Montgomerie.  Improvements  in  and  in. 
connection  with  the  extraction  of  gold  and  silver  from  ores 
or  compounds  containing  the   same.     September  5. 

20,604.  D.  A  Peniakoff.  Improvements  in  the  manufac- 
ture of  alumina  and  aluminous  compounds  and  metallic 
aluminium  or  allocs  of  aluminium,  and  obtaining  chlorine, 
hydrochloric  acid,  carbonate  of  soda,  and  other  by-products 
resulting  from  this  manufacture.     August  22. 

20,£84.  E.  Commelin.  An  improved  furnace  for  roasting 
and  smelting  ores  and  reducing  them  to  the  metallic  state. 
September  5. 

22,397.  B.  Mierisch.  Improvements  in  the  extraction  of 
gold  and  silver  from  ores  or  matte.     September  19. 

1894. 

3221.  J.  M.  While.  Improvements  iu  the  manufacture 
of  steel  or  iron  plates  and  apparatus  therefor.  September  12. 

11,417.  J  J.  W.  C'arr.  Improvements  iu  furnaces  for 
melting,  beating,  or  annealing  metals,  metallic  alloys,  and 
the  like.     September  12. 

12,582.  • ).  Klatte.  New  or  improved  process  for  pro- 
ducing rolled  bars.     August  29. 

12,879.  E.  W.  McKenna.  Improved  process  for  renewing 
old  steel  rails.     September  5. 

14,502.  J.  W.  Dixon  and  W.  Skinner.  An  improved 
metallic  alloy.     September  5. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

15.7G1  15.  Biewend.  Process  for  treating  sulphureous 
zinc  ores  in  blast  furnaces  by  the  addition  of  ferriferous 
substances.     Complete  Specification.     August  18. 

15.847.  H.  L.  Sulman.  Improvements  in  or  relating  to 
the  precipitation  of  precious  metals  contained  in  solutions. 
August  20. 

15.848.  A.  V.  Newton. — From  A.  Nobel,  France.  Irn- 
p nived  means  for  increasing  the  tenacity  of  metals. 
August  20. 

15,891.  R.  A.  Smith.     A  new- metallic  alloy.    August  21. 

16,041.  W.  K.  Greenway.  Improvements  in  the  coating 
or  galvauising  of  metals.     August  23. 

16,071.  H.  R.  Angel.  Improvements  in  the  extraction 
of  lead,  silver,  and  gold  contained  iu  sulphide  of  zinc. 
August  23. 

16,173.  F.  L.  Lesage  and  A.  F.  Breuillaud.  Improvements 
in  the  method  of  and  apparatus  for  obtaining  metall:e  zinc 
from  zinc  ores.     August  21. 

16,557.  W.  1'.  Thompson. — l-'rom  Stum  Bros..  Germany. 
Improvements  in  the  manufacture  of  metal  ingots. 
August  30. 

16,785.  W.  Roberts.  Improvements  in  utilising  the  bosh 
cinder  produced  in  the  puddling  of  iron,  and  iu  puddling 
and  mill  furnaces  to  be  employed  in  util:siug  the  said  bosh 
cinder.     September  3. 

17,310.  G.  Love.  Improved  treatment  of  molten  iron  or 
Steel.     September  12. 

Complete  Specifications  Accepted. 

1S93. 
17,623.  R.I.Roman.     An  improved   solder  for  use  with 
aluminium  or  aluminium  alloys.     August  22. 

19,513.  R.   I.   Reman.    An    improved  aluminium   alloy. 
ember  5. 

B.   H    II    Lake. — From  G.  F.  Simonds.        Improve- 
ments in  metallurgical  furnaces.     August  29. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

15,712.  U.  B.  Morison.  Improvements  in  what  are 
known  as  dry  voltaic  cells  or  batteries.     August  17. 

15,920.  G.  II.  lleid.  Improvements  iu  and  connected 
with  primary  batteries.     August  21. 

16,002.  H.  A.  House,  H.  A.  House,  juu.,  and  R.  R. 
Symon.  Improvements  in  apparatus  for  refining  metal  by 
electrolysis.     Complete  Specification.     August  22. 

16,100.  H.  Auer  and  F.  Hurter.  Improvements  in 
apparatus  for  use  in  the  electrolysis  of  alkaline  chlorides 
and  other  alkaline  salts.     August  23. 

16,105.  R.  Heathfield  and  W.  S.  Rawson.  Improve- 
ments connected  with  the  electrical  deposition  of  zinc  and 
other  metals.     August  23. 

16,145.  C.  Hessel.  Improvements  iu  electrolytic  processes 
and  apparatus.     August  24. 

16,162.  M.  Engel.  Improvements  in  accumulators  or 
secondary  Latteries.     August  24. 

16,425.  1).  Young. — From  The  Hess  Storage  Battery  Co., 
United  States.  Improvements  iu  electric  accumulators  or 
storage  batti  ries.     Complete  Specification.     August  28. 

16,686.  C-  Vogt.  Improvements  in  the  construction  of 
galvanic  cells.     September  1. 

16.696.  H.  Le  Roy  Bridgman.  Improvements  in  or 
relating  to  electro-depositing  apparatus.     September  1. 

16.697.  H.  Le  Roy  Bridgman.  Improvements  in  or 
relating  to  electro-depositing  apparatus  aad  to  products 
obtained  thereby.     September  1. 

16.774.  D.  G.  F'itz-Gerald.  Improvements  in  the  con- 
struction and  working  of  voltaic  batteries.     September  3. 

16.775.  1).  G.  Fitz-Gerald.  Improvements  in  voltaic 
batteries  and  electrolytic  cells  or  tanks.     September  3. 

17,353.  S.  Miller  and  I '.  .1.  Grist.  Improvements  in 
charging  primary  batteries.     September  12. 

17,369.  L.  Epstein.  An  improvement  in  secondary 
voltaic  batteries.     September  12. 

17,510.  II.  Le  Roy  Bridgman.  Improvements  in  or 
relating  to  electro-depositing  apparatus.     September  14. 
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COMrLKTK    Sl-Ki  IH.    UlnNs     Ai  I   KITED. 

J.  Swinbarne.    Improvements  in  and  connected 
with  electric  meters,  for  alternating  currents.     Septi  mbi  i  S. 

1:  166    W.  Wright  and  J.  B.  Hamond.      [mprovements 
in  the  treatment  of   tine  produced   by  electrolysis.     - 
tember  19. 

10,668,  -i  C.  Biohardson.  Improvements  in  safety 
appliances  t..  l>e  used  in  connection  with  electrical  decom- 
posing apparatus.     August  89. 

19,791.  F  Hurter,  H.  Auer,  and  E.  K.  Muspratt.  Im- 
provements in  or  connected  with  electrolytic  cells.  An- 
goat 

•Ji.ui:.  !■:.  Stouls.  [mprovements  in  or  relating  to 
processes  and  apparatus  for  obtaining  and  depositing  metals 
I.n  electrolysis,  and  in  the  treatment  of  the  metals  after 
leaving  t fi« ■  electrolytic  bath.     Septembers. 

1894. 
W.  Morison.     Improvements  in  portable  primary 
batteries.    September  12. 

15,756.  C.  M.  Waite.  Improvements  iu  or  connected 
with  electrolytic  cells,  and  diaphragms  therefor.  Sep- 
tember 5. 

13,795.  \V.  P.  Thompson.— From  C.  Bff.  Barber.  Im- 
provements in  the  pro.  ess  of  electro-plating,  and  apparatus 
therefor.      August  23. 

.    1  1,649.   \     1    Feeny. — From  F.  Dtibero  ami  P.  Mohrdieck. 

Electrical  Lattery.     September  19. 

15,976.  M.  Kiliani,  W.  Rathenau,  C.  Sunt,  and  the 
Electrocbemi«che  Werke  Gesellschaft  mit  Beschrankter 
Haftung.  [mprovements  in  or  connected  with  diaphragms 
OT electrolytic  purposes.     September  19. 


ZH.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

15,780.  G.  Stecken.  Improvements  in  the  manufacture 
of  soap.     August  18. 

16,040.  S.    Neumann.       Improvements   in   or   connected 
with   tin    manufacture    of   fluorescent    soaps.        Complete 
Beat  on.     August  - 

16.416  S  Rosenblum  aud  F.  L.  Bartelt  Improvements 
iu  the  treatment  of  vegetable,  animal,  and  fish  oils,  fats,  or 
grease.     August 

16.417  S.  Rosenblum  and  F.  L.  Bartelt.  Improvements 
iu  the  bleaching  and  refining  of  animal,  vegetable,  and  fish 
oils,  fats,  aud  grease.      August  28. 

17,396.  M.  Evans.  Improvement  iu  bar  soap  S  - 
tember  13. 

Complete  Specifications  Accepted. 
1893. 


1963,  A.  R.  S-ntt.     1.  :•  in  the  manufacture  of 

cleansing    soap    powder    foi  washing    til  r.. us    and    othei 
matt  i.  tls,    September  19. 

13,672.  1     Bichard  Lagerii  Improvements  in  apparatus 

for    extracting    suinl    from  wool    and   othei    substai 
August  22. 

14,831.  W.  O.  Bobbins.     A  nen   or  improved  ap] 
for  treating   substances    containing    fjt-    and    oils.     S 
tembi 


l7,:>o;'  A.  J.  Inston.  Improvements  in  recovering 
grease  fi  '"■  waste  suds  which  have  been  used  in  washing 
wool,  hair,  or  other  fibre.     September  12. 

19,17.").  ,J  1'.  F.  Field.  Improvements  in  soaps  and  wash- 
ing compounds.     August  22. 

19,7:12.  .>;.  Raerleili.  Improvements  in  the  manufacture 
of  soap  compositions.     August  29. 

19.733.  M.  Baerlein  and  C.  Dreyfus.  A  paste  or  mixture 
for  cleansing  various  materials  and  articles.     August  22. 


mi.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  1 

Applications. 

15,676.  J.    Tennant    and    A.    Tennnnt.     An    improved 
composition  paint.     Complete  Specification.     August  17. 
15,836.  K.    Ingel  and    1'.   W.   Lack,     [mprovements   in 

paints  ami  printing  ink-.     August 

15,914.  A.  V.  Newton.  — From  A.  Nobel,  France.  An 
improved  manufacture  of  artificial  india-rubber,  gutta- 
percha, and  leather,  suitable  tor  conversion  into  varnish. 
August  21. 

15,982.  I».  William-.  Improvement-  in  or  appertaining 
to  a  paint.     August  22. 

16,381.  J.  McLintock.  Improved  quick-drving  anti- 
fouling  paiut.     August  28. 

16,664.  I!.  Hutchinson.  Improvements  in  treating  bully- 
tree  gum.     September  1. 

17,113.  N.  McCulloch.  A  new  oil  improved  process  for 
making  red  oxide  of  iron  pigments  from  hydrated  pero.M.l. 
of  iron.     Septembers 

17,145.  W.  B.  I'rie-t.  Improvements  in  the  manufacture 
of  lead  pigments  or  lead  compounds  for  use  as  pigmentary 
materials.     September  8. 

Complete  Specifications  Acckptkd. 

1S93. 

15,686.  C.  U.  King  aud  B.  V.  Jellicoe.  An  improved 
material  or  compound  adapted  for  use  as  a  varnish,  as  a 
substitute  for  india-rubber,  gutta-percha,  and  like  substance-. 
and  for  other  purposes,  and  the  process  for  its  production. 
August  22. 

16,638.  ('.  II.  M.  Lyte.  An  improved  process  for  the 
production  of  iron  oxide  for  use  as  a  pigment.     August  29. 

16,800.  T.  W.  Elliott.  A  new  or  improved  composition 
for  coating  iron  and  steel.     September  12. 

1  7,159.  W.  V.  Wilson  and  W.  B.  1'riest.  The  manufac- 
ture or  production  of  paints.     September  12. 

17,711.  H.  Mullerson.  "Terpentine,"  a  chemical  pre- 
paration for  cleaning  and  reviving  all  kinds  of  clothing. 
August  22. 

19,16:i.  L.  Lc  Brocquy.  A  new  substitute  for  india- 
rubber  and  gutta-percha.     August  22. 

19,284.  M.  Gerber.  Improvements  in  devulcanising 
india-rubber  and  other  like  gums.      August  22. 

30,253.  W.  M.  Walters  and  F.  B.  Stone.  Improved 
preservative  coating  for  iron  and  steel.     September  5. 


1894. 

8112.  C.  W.  Kriens.     Improvements  in  the  manufacture 
of  animal  charcoal      3  »er  12. 


-- 
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XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Application. 
16,611.  S.  H.  Epstein.     Improvements  in  the  treatment 
3  leather.     August  81. 

Complete  Specification-  Accepted. 

1893. 

14,491.  E.  S.  Spencer.  Improvements  in  the  manufac- 
ture of  gelatine.     August  1. 

15,937.  H.  H.  Lake. — From  G.  Sachsenroder.  Improve- 
ments relating  to  the  manufacture  of  a  substitute  for 
leather.     August  29. 

-  !.  J.  1).  de  Joseph.     Improvements  in  or  connected 
with  tanning  hides  and  skins.     September  12. 

1894. 
14,697.  H.  Hartmann.     A  new  or  improved  process  for 
tlie  production  from  skins  or  hides  of  a  substitute  for  whale- 
bone, horn,  or  the  like.     September  12. 


XV.— AGRICULTURE  and   MANURES,  Etc. 

Complete  Specifications  Accepted. 

1893. 

17.235.  G.  F.  Redfern.—  From  J.  Heusel  and  F.Spiethoff. 
Improvement  in  the  manufacture  of  mineral  manure. 
September  12. 

19,253.  J.  Morten.  The  universal  weed,  seed,  worm, 
grub,  and  insect  destroyer  and  fertiliser.     September  19. 

82,559.  J.  Carter.  Improvements  in  making  manure 
from  sewage  precipitate,  sediment,  residue  after  filtration, 
or  from  liquid  sewage.     August  22. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

15,772.  L.  Fnlda.  Improvements  in  or  connected  with 
the  manufacture  of  confectionery.     August  18. 

15,777.  J.  Y.  Johnson. — From  J.  E.  Pellegrini,  Spain. 
Improvements  in  the  manufacture  of  production  of  invert 
sugar  or  syrup.     August  18. 

I.'.. '.'7''..  P.  S.  Alexander.  An  improved  process  and 
machine  for  manufacturing  confectionery.     August  22. 

16,235.  A.  Crerar.-From  W.  R.  Boon  and  E.  A.  Han- 
cock, West  Indies.  An  improved  process  of  and  apparatus 
for  evaporating  or  concentrating  saccharine  and  other 
liquids.     Augu.-t  25. 

16,759.  C.  M.  Lafontaine.  New  treatment  of  raw  sugars 
by  sulphurous  anhydrides  and  their  derivatives  by  oxygena- 
tion for  decolourating,  purifying,  whitening,  and  refining 
the  crystallised  mass  by  means  of  a  special  turbine,  their 
direct  agglomeration  in  parallelepipeds,  slates,  or  equal 
cubes  by  a  new  machine  for  agglomerating  sugar.  Septem- 
ber 3. 

Complete  Specification  Accepted. 

1893. 
14,086.   J.    Y.   Johnson. — From  J.    E.  Pellegrini.     Im- 
provements in  the  manufacture  of  sugar  and  in  the  apparatus 
employed  therein.     September  19. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

1  5.4t'.:!.  A  Passett.  Improved  method  of  and  apparatus 
for  measuring  or  checking  the  production  of  alcoholic 
liquids,  or  the  flow  of  liquids.     August  14. 

15.77S.  J.  Y.  Johnson. — From  J.  E.  Pellegrini,  Spain. 
Improvements  in  the  manufacture  or  production  of  alcohol. 
August  18. 

15,833.  A.  W.  Billings.  Improvements  in  the  manu- 
facture of  beer.     August  20. 

16,704.  G.  C  Downing. — From  L.  Christ,  France. 
A  new  and  improved  process  anil  apparatus  for  extracting 
the  saccharine  juice  from  sugar-cane  and  bagasse.  Septem- 
ber 1 . 

17.143.  T.  D.  Lichtenstein.  The  manufacture  and  pro- 
duction of  a  new  material  especially  intended  for  use  in  the 
manufacture  or  treatment  of  beers,  spirits,  vinegar,  aerated 
waters,  and  other  beverages.     September  8. 

17.144.  T.  I).  Lichtenstein.  Improvements  in  the  manu- 
facture or  treatment  of  beers,  spirits,  vinegar,  aerated 
waters  and  other  beverages.     September  8. 

17,27".  J.  Takamine.  Improvements  in  diastatic  enzyme 
taka-koji,  diastase  taka-koji  ferment,  and  alcoholic  ferment 
mash  for  developing  active  ferment  cells.  Complete  Speci- 
fication.    September  11. 

17,309.  C.  W.  Kamstedt.  A  Pasteurising  apparatus 
with  rotating,  heating  and  cooling  elements.  Complete 
Specification.  Filed  September  11.  Date  applied  for  12 
February  1894,  being  date  of  application  in  Sweden. 


Complete  Specifications  Accepted. 

1893. 

19,549.  F.  N.  Mackay.  Improvements  in  and  relating  to 
brewing  plant.     August  22. 

20,060.  E.  W.  Greening  and  E.  0.  Greening.  An  im- 
proved method  of  utilising  and  means  for  treating  yeast. 
September  19. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

15,558.  D.  A.  Sutherland.  Au  improved  process  and 
means  used  therein  to  effect  the  preservation  of  perishable 
substances.     August  15. 

15,906.  I.  Gilson.  A  new  alimentary  product.  August 
21. 

16,548.  P.  Haddan. — From  Kathreiuer's  Malzkaffeefabri- 
ken  mit  beschriiukter,  Haftuug,  Germany.  An  improved 
process  for  producing  substitutes  for  coffee.     August  30. 

16.99S.     T.    O.    Kent.       An 
September  6. 

17,251.  J.  A.  Wilson.  Improvements  in  methods  of 
treating  meat  in  the  raw  condition  in  order  to  arrest  or 
retard  decay.     September  1 1 . 

17,463.  D.Cook.  Process  for  treating  meat,  game,  fish, 
and  the  like.     September  14. 

17,548.  J.  Gray.  Improvements  in  and  relating  to  the 
treating  and  aerating  of  milk.     September  15. 


improved    coffee    extract. 


B. — Sanitary  Chemistry. 
15,620.    R.    A.    Chesebrough.       Improvements 


method  of  cremating  garbage  and   other  refuse. 
Specification.     August  16. 


the 
Complete 
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16,734.  E.   W.   [vos       Improvements  in  uorecning   1 

mixing  chamben  for  precipitating  tanks  and  tin.'  like  for 
treating  sewage  and  other  foul   or  waste  waters.     Sepl 

17,254.  R.  Pickup  I  tilization  of  waste  products  for 
purpose  "t  purification  of  foul  waters.     September  11. 

17,873,  W.  Lawrence.  [mprovementa  in  treating, 
purifying,  and  Bteri.iiing  (rater  "i  contaminated  liquids, and 
in  apparatus  therefor.    September  13. 

C. —  Disinfectants. 

P   \  issbanm.      \  new  process  of  making  com- 
bustible capsules   for   medical   ami    disinfecting    purpo 
M  80. 
16,161.   sir   W.   c.    M.   Call,    liart.      [mprovementa   in 
antiseptic  compounds  and  in  the  application  of  the  same  for 
the  preservation  of  perishable  goods.     August  24. 

16,414.  M.S.  Sharp.  Improved  means  for  disinfecting 
or  deodorising,      \ 

16,433.  K.  England,  [mprovementa  in  or  connected 
with  the  manufacture  of  disinfectants.     August  38. 

16,448,  .1.  faylor.  An  improved  manufacture  of 
insecticide  material.     Angus!  29. 


COMPLETE    SPECIFICATIONS    ACCEITKD. 

A.  — Chemistry  of  Foods. 
1893. 

Wl'. Thompson. — From  ('.  Art  us.   Improvements 
in  the  treatment  and  preparation  of  butter,  butter,  substitutes, 
margarine,  and  alimentary  tats  or  compounds.     August  39. 
•Jim::.    I.  Block,     improvements  in  the  composition  and 
manufacture  of  chocolate.     September  :>. 

34,970.  M.  Watson.    Improvements  in  cereal  leguminous 
or  other  vegetable  foods.     August  2v. 


B. — Sanitary  Chemistry. 

1893. 

81,024.  T.  Twynam.  Improvements  in  the  utilisation  of 
sewage  sludge.     September  IS. 

.  320.  T.  W.  Baker.  Cremating  and  destroying 
obnoxious  poses  from  dust  destructors,  &c.     September  19. 

1894. 

13,777.  W.  J.  Pnghsley.  Improved  means  of  purifying 
the  effluent  waters  of  tin-plate  works  aud  the  like.  August 
■22. 

C. — Disinfectants. 

1893. 

19,633.  H.  K.  Newton. —  From  the  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  the  manufacture 
of  antiseptiea.     August  22. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

15,718.  H.  H.  Leigh.— From   C.   B.   Schneider,  Holland. 

An  improved  process  io  render  paper,  cellulose,  textile. 
or  any  other  material  fireproof  and  non-imfla:nmahk  . 
August  17. 

1G.G12.  1'.  I".   Peebles.     An  improvement   in   the   manu- 
facture of  paper.     Angus!  31. 


COMI'I.KTK.    SpKCinOATIONI     A.  ,  F -itkii. 

1       D     I  i.man.      [mprovementa    in    obtaining 

iducts  fr the  liquors   resulting  from   the  manu- 

cellulcse   or    fibres    by    the    sulpbiti     , 
Si  ptember  13, 

20,043    l.    i,     Law.     Improvements   in  and  relating  to 

i    for  n  riling  and  c^jv  Sep- 

r  19. 

20,114.  M.Levy,  A.   Rustin,  and    I..   Boyer.     [mprovc 
ments  relating  to  the  manufacture  of  artificial  wh 
and  to  apparatus  therefor.     September  19. 

20,353,  .1    I     I!,  \     [loop.     1  inj.ro . .  .1    l.   orative  paper- 
September  5, 


XX.— FIXE   CHEMICALS,    ALKALOIDS 

S(  l.s.   and  EXTRACTS. 

Application. 

15,468.  A.    Sonimer.      Solution  of    sweet   carbamidi 
oils,  fats,  waxes,  resins,  and  process  of  making  the  - 

s         ijeation.      August  14. 

Complete  Specifications  Accepted. 
1893. 

22,114.  J.  C.  W.  F.  Xiemann.  A  process  for  converting 
compounds  of  the  citral  series  (geranium  series)  into 
isomers  having  a  higher  specific  weight  and  a  lower  boiling 
point  than  the  original  bodies.     August  22. 

12,174.  The  Peptiue  Maltine  Co.,  Lim.,  and  G.  Bartlett. 
Peptonised  extract  of  malted  and  other  cereals.  Sep- 
tember 12. 

14,138.  L.  R.  Scanmiell.  An  improved  process  for  the 
extraction  and  estimation   of  cucalyptol.     September  12. 

1894. 

_  15,468.  A.  Sommer.  Solution  of  sweet  carbamides  in 
oils,  fats,  waxes,  resins,  and  process  of  making  the  same. 
August  14. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 

MATERIALS. 

Applications. 

16.C93.  E.  deConinck.  Improvements  in  the  manufacture 
of  dry  coloured  plaques  for  photography.     September  1 . 

17,362.  C.  D.  Durnford.  Improvements  in  effecting 
photographic  exposures.     September  12. 

Complete  Specifications  Accepted. 
1893. 

16,354.  K.  Albert.  Improvements  in  the  production  of 
photographic  negatives.     August  29. 

19,840.  A.  A.  Barratt  and  A.  J.  E.  Hill.  A  new  or 
improi  3s  for  separating  photographic  gelatin  films 

from  celluloid  supports  or  b  i  -         mber  12. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

-'.  G.  J.  Buechert      Explosive  compounds.    I    >n 
plete  Specification.     August  21. 

l.">,977.  B.W.Anderson.     Igniting  matches.     August  22. 
17,527.  W.  Bope.     [mprovements  in  sporting  and  other 

ammunition.     September  14. 

17,577.  6.  Trench,  [mprovements  in  blasting  cartridges. 
S     tember  15. 

Complete  Specification*  Accepted. 
1893. 

20,327.  A.  Schindler.  Improvements  iu  the  manufacture 
of  gunpowder.     August  29. 

2:!. 77:'.  H.H.Lake. — From  C.  Pieper.  Improvements  in 
the  manufacture  of  explosives.     August  29. 


1894. 

9798.  J.  Hauff.  Employment  of  triaitroresorcine  as 
smokeless  driving  powder.     September  5. 

18,7  1 1.  I,.  Jaroljmek.  Improvements  in  or  relating  to  the 
exploding  of  blast  charges  in  mines.     August  22. 

14,068.  R.  Odeyn.  A  new  or  improved  combustible 
composition.     August  29. 


XXIV. -PATENT   UXCLASSIFIABLE. 

Complete  Specification  Accepted. 

1893. 

15,453.  F.  Chaplet.     Manufacture   or  production  of  sub- 
stances of  extreme  hardness.     August  22. 
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NOTICES. 


Notice  is  hereby  giveu  that,  in  accordance  with  the 
alterations  in  Kule  2"  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st  next,  and  also  those  elected  after  the  date  of  this 
notice  who  do  not  pay  subscription  fcr  18 .'4,  will  be  required 
to  pay  an  entrance  fee  of  one  guinea.  In  accordance  with 
the  same  rule  the  Life  Composition  Fee  will  be  L'u/..  instead 
of  15/.  as  heretofore,  after  the  1st  January  next. 
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Baski  ks'  '  >M 

t'nc  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country; 

so,  arc  invited  lo 

o   the    Banker's   Order  enclosed   with   the 
:aber  number  of  the  Journal,  which  should  tl  -r.  he  sent 
t  j  the  Honorary  Treasure  r,  Mr.  E.  Kider  Cook,  East  London 
Soap  Works,  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
if  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  ri^lit  of 
priority  of  publication  for  three  months  of  all  such  paper-. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  cf  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSpi  ittiswi  >ode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Notice  is  hereby  given  that  the  next  List  of  Member- 
will  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  election 
should  communicate  with  the  General  Secretary. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1895,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  loth,  1895. 
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Lungwitz,  Theo.,  c/o  Pfizer  and  Co.,  81,  Maiden  Lane, 
New  York  City,  U.S.A.,  superintending  chemist. 

Mabey.  Fred.  O.,  19  J,  Amhurst  Koad,  Hackney,  X.E., 
wine  merchant. 

Mackay,  Geo.  A.  D.,  1,  Parliament  Square,  Edinburgh, 
sanitary  inspector. 

Mills,  Chas.,  21,  St.  Mary  Abbotts  Terrace,  Kensington, 
W.,  chemist  (colour  works). 

Muir-Smith,  W.,  Carolina  Port,  Dundee,  manager  (Dundee 
Oil  Works). 

Nason,  Carleton  W.,  71,  Beckman  Street,  New  York 
City,  U.S.A.,  mechanical  engineer. 

Packer,  Thos.  J.,  Bayonne,  X.J.,  U.S.A.,  chemical  works 
manager. 

Paul,  Dr.  Benjamin  H..  20,  Victoria  Street,  Westminster, 
S.W.,  consulting  and  analytical  chemist. 

Pilling,  John  E.,  28,  Agnew  Villas,  Whitegate  Lane, 
Blackpool,  chemist. 

Price,  Raymond  B.,  c  o  Boston  Woven  Hose  and  Rubber 
Co.,  Cambridgeport,  Mass.,  U.S.A.,  chemical  engineer. 

Proud  .  Jas..  13,  Oak  Terrace,  Halifax,  Yorks,  soap 
works  chemist  and  manager. 

Kidding,  Howard  C,  20,  Algernon  Road,  Birmingham, 
(A.R.S.M.),  analytical  chemist. 

Robertson,  Alex.,  Argyle  Chemical  Works,  Oban,  N.B., 
manufacturing  chemist. 

Rowe,  G.  Vanner,  11,  The  Green,  Stratford,  E  ,  chemist. 
Russell,  Oliver  F.,   54,  St.  Germains  Road,  Forest  Hill, 
S.E.,  analytical  chemist. 

Salter,  Chas.  T.  C.  SI,  St.  Paul's  Road,  Camden  Square, 
X.W.,  scientific  journalist. 

Sandys,  Hon.  Michael,  Pyrford  Place,  Ripley,  Surrey, 
stockbroker. 

Settle,  Wm.,  57,  Bradford  Street,  Haulgh,  Bolton,  mining 
engineer. 

Spence,  J.  Napier,  Heathfield,  Harrow-on-the-Hill,  teacher 
of  chemistry. 

Towner,  Rev.  Geo.,  Carpenters'  Company's  Institute, 
Stratford,  E.,  head  master  of  Organised  Science  School. 

Walker,  Dr.  Jas.,  University  College,  Dundee,  professor 
of  chemistry. 

Wanklyn,  Jas.  Alfred,  Xew  Maiden,  Surrey,  professor  of 
chemistry. 

Wells,  Pierson  L.,  SG,  Joralemon  Street,  Brooklyn,  X.Y., 
1    S.A.,  patent  lawyer,  M.E. 

White,  Arthur  J.,  Aristou  Gold  Mine,  Klerksdorp,  South 
Africa,  assayer. 

Wilidigg,  A.  E.,  Ford  Cottage,  Coventry,  varnish  maker. 

Williamson,  J.  Alex.,  c  o  Millom  and  Askam   Hematite 

Iron  Co.,  Askaui-in-Eurncss,  Lancashire,  analytical  chemist. 
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Conrad,   E,  C,  1"   Graresend;     I,   Sunnyhill    'l 
Lowestoft  Boa  '.  Goi  1.  sto  i. 

Croft,  A..  I  n  West   Bridgcford;  55,Bei   t<       Road,  Old 
Lenton,  Nottingham. 

Dawson,  W.   Haywood;  Journals  to  135,  Herbert  Road, 
\\  oolwich. 

Dixon,  VV.  Hepworth,  I  o  Bow  ;   Wingfield,  Wanstead,  E. 

Doolittle,  i  >.   S.,  i.i    Franklin  Street;    130,    North    5tb 
Reading,  Pa.,  1  ,S.A, 
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Liverpool. 
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Fulton,  1'..  jiin..  1  o  Saltcoats  ;  Ardeer  Factorj .  Stevenston, 
Aj  rehire,  N.B. 

Gamble,  W.,  1  o  St.  Helens  ;   Briars  Hey,  Rainhill,  near 
Liverpool. 

Greeu,   A.  (1..  1  o  Clapton  ;    13,   King's   Drive,  Heaton 
Moor,  near  Stockport. 

Hendrick,   Jas.,    1"    Young    Laboratory;    Agricultural 
Department,  60,  John  Street,  Gin  sgow. 

Holmes,  F.  (>..  l/o    New    Cross;    I,    Grange   Avenne, 
Chapeltown  Road,  Leeds. 

Johnson,    E.   C,  l/o   Alexandra    Park  ;    422,   Stretford 
Road,  (Hit  Trafford,  Manchester. 

Douglas  G..  1  o  Brougb  ;  Sculcoates  ( »il  Mill,  Hull. 

King.  W.  Grant,  1  o  Ithaca  ;    The  Solvay  Process  I  o 

-.-,  Vi ..  i    S.A. 

ICnecht,   l>r.  E.,   l/o   Moss    Lino   East;    Station   Road, 
Crumpsall,  Manchester. 

Liddle,  G.   A.,  l/o  Can   Bank;  313,  Derby  Place,  Wal- 
mersley  Road,  Bury,  Lancashire. 

Louis,   11..   l/o  London  ;     c\i>    Iberian    Ore   Co.,    Ltd., 
Kl  Pedroso,  Seville,  Spain. 

Lnnn,   ('..  l/o  Liverpool;  Woodsome  Lees,    Kirkburton, 
near  Huddersfield. 

M;inn,  II.  11. ,  l/o  Pari- ;  7.  Minster  Yard.  York. 

Martyn,  Win. ;    Journals  to   Afton  House.  Hehburn-on- 
Tyne. 

Mellon,  W.  W.,  1  o  Howden  ;    16,   Sandymount   Road, 
Dublin. 

Moffat,    Alex.,    l/o    Linlithgow;    104,    Bothwell    Street, 
igow. 

Nicol,  Dr.  W.  W.  J.,  l/o  Birmingham;   15,  Blacket  Place, 

Edinburgh. 
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Tweedie,  G.     ;.l      Starry  ;  3,  G 
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lonaon   ^rrtion* 


The  Chemical  Society's  Rooms,  Burlington  Hocsf,  TV. 


Chairman  :  B.  B.  R.  Newlands. 
Vice-Chairman  :  C.  C.  Hutchinson. 


E.  J.  Bevan. 
W.  G.  Blagden. 
E.  Grant  Hooper. 
T.  A.  Lawson. 
E.  Messel. 
H.  de  AIosenthaL 
E.  O'Neil. 


Committee: 

S.  Bideal. 

A.  Gordon  Salamon. 

A.  She 

Win.  r 
T.  T\ rer. 
Frank  "Wilson. 


Hon.  Local  Secretary  :  John  Heron, 
74,  North  Side,  Claphani  Common,  S.W. 


SESSION  1894-93. 


"Monday,  November  5th : — 

Alder  Wright,  F.R.S.     The  Paper  to  be  read 
F.I.C.,  l.C.S.    -  The  Composition  and 
rtain  Alloys." 
Mr.  F.  \V.  Beid,  F.I.C..  F.C.S.    "Note  on  the  Oxidation  of 
Linseed  Oil." 

Monday,  3rd: — 

Dr.  Kuhn  lof  Paris).    "  The  Sterilisation  of  Water." 
Dr.  D.  11     Attfield,    51. A.,  Ph.D.    "An   Investigation  of   the 
Natural  Sodium  Sulphate  Lakes  of  Wyoming,  r.s.A." 


liberpool  drrtton. 


University  College,  Brownlow  Street. 


Chairman :  E.  Carey. 
Vics-Chairman :  H.  Brunner. 


Committee : 

G.  Sehack-Sommer. 
E.  Scott. 
A.  Smetham. 
Frank  Tate. 
H.  Tate,  jun. 


J.  Campbell  Brown. 
Jos.  C.  Gamble. 
C.  L.  H;-- 
C.  A.  Kohn. 
E.  K.  Muspratt. 
W,  Xurris  Jones. 

Hon.  Treasurer:  W  P.Thompson. 
Hon.  Local  Secretary : 
Dr.  Lewis  Bailey,  University  College,  Liverpool. 


SESSION  1894-93. 


November  7th. — Chairman's   Address.     'Tie-    Invasion   of  the 
Inventor." 

December  5th.— Mr.  Eric   E.   Watson.     "The  Calculation  and 
I  ion  of  Blast-Furaace  Charges,  as  applied  to  the  Smelt- 
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The  Standard  Wire    Gauge.     Chem.  Trade  J.,  15,   1894, 
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the  United  Kingdom.  A  "  Mil."  equal*  the  one-thousandth 
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equivalent  in  millimetres  i-  also  given. 
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PATENTS. 

An  Improved  Ipparatusfor  Use  in  Measuring         I' 
of  Gas  in  Guns.     A.  Castenholz,  Karlsruhe,  Germany*. 
Kng.  Pat.  1  1,991,  August  I,  1893. 

The  invention  relates  to  apparatus  for  use  in  measuring  the 
pressure  of  gas  which  in  the  combustion  of  a  certain  quantity 
of  powder  or  other  explosive  material,  is  produced  in  guns. 
An  improved  apparatus  is  described  for  measuring  the 
ga<  pressure  for  small  arms  and  cannon,  characterised 
cartridge  ease  without  abase,  a  sleeve  having  the  same 
bore   and   fitted  gas  tight,  and  a  pressing  stamp  or  plug 

adapted  to  move  axially  therein  and  provided  with intra! 

firing  device,  which  said  stamp  or  plug  forced  back  b}  the 
explosive  gases  upsets  or  '"  jumps  "  a  cylinder,  the  amount 
of  upset  being  proportional  to  the  pressure.  A  modification 
of  the  above  is  also  claimed. — J.  C.  C. 


Improvements  in  Filler  Presses.    J.  Critchl        -      e-orr- 
Trent.     Eng.  Pat.  17,024,  September  11.  IS 

The  inventor  proposes  to  provide  the  supporting  arm-  ol 
each  movable  plate  of  a  filter  press  with  roller-,  running 
upon  the  side  frames  of  the  press.  Also  to  fit  to  each  | 
similar  rollers  bearing  horizontally  against  the  frames.  The 
object  of  the  invention  is  to  facilitate-  the  manipulation  of 
the  press  plates. —  B. 


Improvements  relating  to  Metallic  Tubes  used  for  Heating 
Liquids.  II.  and  A.  .T.  Goldthorp,  both  of  Wakefield. 
Eng.  Pat.  20,362,  I  Ictober  28,  1893. 

To  prevent  the  wearing  away  of  the  apertures  made  for  the 
escape  of  steam,  in  tubes  used  for  boiling  and  heating,  a 
stout  nipple  is  screwed  into  the  aperture.  The  nipple  may 
be  straight  or  conical,  and  pierced  with  one  or  more  holes 
for  the  escape  of  steam. — E.  G.  C. 


Improvements  in  and  connected   with    <  I 

with    Volatile  Liquids  or  other  Substanc  ]  Hermeti- 

cally Sealing  tlt<-  same.     J.  Macnab  and  J.  Dickson,  both 
of  London.     Eng.  Pat.  20,697,  November  1 ,     - 

A  reservoie  containing  the  volatile  liquid  has  a  tubular 
outlet  below,  furnished  with  a  nozzle  connected  thereto  by 
a  flexible  tube,  which  latter  can  be  closed  by  a  sprit  „ 
a  movable  plug  regulates  the  supply  of  air  and  consequently 
the  flow  of  liquid  from  the  reservoir  into  the  receiving 
tubes.     The   narrow  necks  of  the   i  -.  which  are 

is,  are  afterwards  made  red  hot  by  means  of  a  blow- 
pipe and  pinched  together  by  tongs  |  r-.  thereby 
hermetically  sealing  the  tubes  ;  as  a  further  precaution  the 
closed  neck  is  dipped  in  liquid  gutta-percha  or  shellac.     A 
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•    test-tube  stand  is  provided  for  holding  the 
■  ite  the  operation  of  sealing  the  tubes 
which  they  art-  formed   sfa 


\n   Filtering   Apparatus.     L.  H.    Bristowe, 
Eng.  Put.  20,797,  November  2.  1*93. 

relates  to  filtering  apparatus  in  which  the 

liquid  to  be  filtered  passes  through   radial    anus  perforated 

and  radiating  from  a  central   huh   or  hollow 

ugh    which    the    liquid    enters.     In    the    usual 

arrai  fore  the   liquid  can  reach  the  outer  end  of 

arm,  a  good  deal  of  the  working  pressure  is  lost 

part   of  the   liquid  escaping   by  the   perforations 

the  central  hub.  to  avoid  which  the  inventor  divides 

the   arm  into   two   compartments  by   means   of  a  central 

longitudinal   division  reaching  to  within  a  short  distance  of 

the   outer   end.     The  liquid   passing    outwards  by  the  un- 

perforated  compartment,  arrives  at  the  outer  end  of  the  arm 

bef>  r  tering  any  perforations,  and  thence  travelling 

inwards    through   the   perforated    part,   is    more   etficientlv 

distributed  over  the  filterins  medium. — B. 


in   Acid  Raisers   or    Steam   Jet-Pumps  for 
.;   Acids,  Alkalis,  and  other   Liquids.     C.  LoDg, 
Walsall,  and  W.    H.  Burkitt,  Wednesbury.     Eng.  Pat. 
5187,  March  13,  1S9L 

The  main  object  of  the  invention  is  to   construct  pumping 

iratus   having    easily   removable   parts,   especially    the 

steam- jet,  which  is  liable  to  become  worn,  and,  by  admitting 

-     im,  to  occasion    needless   dilution   of    the 

liquid. 

Kig.  2. 


Imi  K'lvr.ij  Acid  Raiser  or  Steam-Jet  Pump. 

In  the  drawing,  Fig.  1   shows  the  pump,  consisting  of  a 

'•  globe-shaped  "  case  A,  reduced  at  the  ends,  with  flanges  B, 

flat    sides   (  ,oa  one  of  which  is  a  branch  I)  for 

reception  of  the  steam-jet   pipe  E,  made  square  or  oblong 


that  it  may  not  get  out  of  position,  and  having  a  raised 
boss  G  "  '•■  a  made  for  acids  ;  It  and  h  are  flanges.  A  cup 
or  rest  K  is  provided  for  the  jet  pipe,  which  i-  thus  relieved 
of  strain. 

To  renew  the  acid  raiser,  the  jet  pipe  is  taken  out,  and 
the  jet  hole  e  is  tilled  up  with  suitable  metal  by  a  flame. 
The  jet  pip.-  is  then  replaced,  and  the  delivery  nozzle  F  is 
removed,  and  the  guide  bush/  (Tig.  2)  is  inserted;  then 
by  means  of  a  turned  drill  6,  the  drill  is  shouldered  down 
d  so  ns  to  drill  a  jet  hole  of  the  desired  diameter  through 
the  fased-in  metal.  The  jet  hole  is  thus  renewed  and 
brought  into  perfect  line.  When  the  apparatus  is  used  for 
alkalis,  a  new  jet  hole  may  be  drilled  as  described,  or  a  new 
jet  may  be  screwed  into  the  jet  pipe. — E.  S. 


Improvements  iu  Condensing  Plates.  .1.  W.  Mackenzie, 
Loudon.  From  Braute  and  Companv,  Lyons,  France. 
Eng.  Pat.  7229,  April  11,  189-4. 

Ix  condensing  sulphuric,  nitric,  hydrochloric,  and  acetic 
acids,  or  other  products  requiring  large  condensing  surfaces, 
plates  about  32  cm.  long  and  10  cm.  in  width  and  thick- 
ness are  used.  The  plates  are  provided  with  projections, 
funnel-shaped  openings,  channels,  and  bores  of  various 
shapes,  of  which  designs  are  shown;  and  the  material  is 
such  as  may  resist  the  action  of  the  substances  to  which 
they  are  exposed.  It  is  stated  that  by  a  combination  of 
such  plates  "  all  the  conditions  required  frem  the  Glover's 
and  Gay-Lussac  towers  and  from  lead  chambers  are 
attained."— E.  s. 

Improvements  in  and  relating  to  Tubes  employed  for  Heat- 
ing,   Vaporising^    Refrigerating,    and    other    Purposes. 
A.  Dumas,  Brevannes,  France.     Eng.  Pat.  8320,  April  26, 
1S94. 
Within   tubes  used  for  heating,  vaporising,  and  refrigerat- 
ing, are  placed   flat,  curved,  or  spiral  wiDgs  for  the  purpose 
of  giving  more  exposed  surface  and  thereby  increasing  the 
efficiency  of  the  tubes  for  the  purposes  for  which  they  are 
employed. — E.  G.  C. 

Improvements  in  Steam  Superheaters.  J.  Grouvelle  and 
H.  Arquembourg,  Paris.  Eng.  Pat.  13,586,  Julv  13, 
[894. 

Tins  invention  relates  to  the  coils  of  tubular  zig-zag  super- 
heaters, disposed  in  two  or  more  series,  and  so  arranged  as 
to  expose  those  tubes  which  first  receive  the  moist  steam  to 
the  greatest  heat  in  the  flues.  Part  of  the  invention  also 
refers  to  the  device  for  connecting  the  tube  ends  to  the 
steam-collectors,  as  indicated  by  the  accompanying  cross- 
section,  in  which  a  represents  the  section  of  the  collecting 


Improvements  in-  Steam  Superheaters. 

vessel.  Each  tube-end  a1  is  screwed  into  a  conical  plug  a3, 
tightly  driven  into  a  corresponding  hole  in  the  collecting 
vessel.  The  plug  has  also  a  screw-thread  at  its  inner  end, 
admitting  of  the  use  of  a  tool  for  screwing  the  plug  to  the 
tube-end,  and  of  the  subsequent  insertion  of  an  auxiliary 
plug  a',  whose  centre  is  pierced  with  an  opening  of  a  size 
to  determine  the  quantity  of  steam  passing  through  the 
tube.  A  removable  cap  ab  is  fitted  to  the  collecting  vessel 
opposite  each  tube-end,  as  shown. — B. 
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Improved  Apparatus  Jar  liaising,  Forcing,  and  Circulat- 
ing   Semi- Liquid   and    Liq  J 
Wandsworth  Common,  Surrey.     Eng.   Pat.    13,709,  Jul} 
16,  1 

pallj    for  dealii 

;.,  si  «  i ■■.-.  and  the 
-  which  ordinary  pump  unsuitabl  i, 

•    ol  a  modified  form  of  ■  uti  ifuja  il  pump,  with 
nn  axial  in!,  i  and  tangential  outflow.     The  earn      ol   tl 
pump-wheel  are  spiral,  and  curved  to  a  D  Bhape  in 
section  j  and    suitable  scrapers    ore    inserted   through   the 
to   clear   the  matter.     The 

apparatus  is  mounted  upon  a  bed  plate   aud  the  nn 

I  ug  fast  and  loose   pulleys  for  driving,  is  sup- 
ported u] suitable  bearings. — E.  (i.  C. 


II.-FUEL.  GAS.  AND  LIGHT. 

//,  S  K.  R.  Tatlock.     Chem.  News, 

70,  is'.h,  51. 
[t  appears  to  be  eenerallj  imagined  thai  a  large  percentage 
of  fuel  i>  lost  in  the  smoke  which  I  intly  from 

most  chimneys,  A  little  consideration,  however,  will  sho\i 
that  the  loss  of  any  large  percentage  of  combustible  matter, 
and  consequently    of   heal  .is   quite  out   of  the 

stion.     rhis  maj  be  proved  in  two  ways— (1)  by  ca 
lation  of  thetwi  f  heating-power  as  shown  bj  an 

analysis  of  coal  or  dross  usi  d  for  sti  am-raising,  and  (2)  by 
actual  analysis  of  the  furnace  gases  for  combustible  solids 
and  gases. 

In  the  following  paper  are  given  the  results  of  these  two 
metho  ervatiou,  the  same   dross  being  analysed  and 

dso  employed  a~  fuel  in  a  works  furnace,  from  which  smoky 
gases  were  given   off  which   were   tested   for  combustible 

.•natl      • 

1.  The  following  is  the  analysis  of  the  dross  employi  'I 

P.t  Cent. 

37i,3 

a t9"97 

Sulphur o-io 

Ash B-K 

Water 0"28 


Heating-pow< 

Heatii  practical)  due  to  fixed  carbon  . . 


1-16 

B- 1 1 


The  points  to  be  observed  are  the  relative  proportions  of 
heating-power  (represented  in  the  analysis  by  the  number 
of  pounds  of  water  at  212  F.  capable  of  being  evaporated 
by  1  lb.  of  the  fuel)  given  out  respective!!  l>v  the  com- 
bustion of  gas,  tar,  &c,  and  by  the  fixed  carbon.  These 
are  calculated  according  to  Playfair's  well  known  formula, 
eh  was  practically  tested  on  coals  intended  for  the  British 
navy,  aud  which  shows  that  while  1  lb.  of  fixed  earhon  is 
capable  when  burued  of  evaporating  13  lb.  of  water  at 
■Jig  1".  to  dryness,  lib.  of  the  gas,  tar,  See.,  will  only 
evaporate  :!  •  1  lb.  From  these  figures  it  appears  that  in  the 
coal  or  dross  the  gas,  tar,  &e.,  only  contribute  IS  per  cent. 
of  the  total  heat  given  out  during  the  combustion,  and  that 
the  fixed  carbon  produ  mainder,  or  -  [.    In 

coals  with  less  of  the  former  ingredients  aud  more  of  the 
latter,  which  is  commonly  tiie  case,  the  proportion  given 
out  by  the  volatile  constituents  would  bi  considerably 
reduced.  It  is  thus  perfectly  clear  that  even  though  the 
whole  of  the  volatile  matters  (which  can  alone  be  account- 
able for  any  loss  of  combustible  material)  escaped  combus- 
tion, there  could  not  possibly  be  a  greater  loss  of  heat 
than  13  per  cent,  of  the  whole,  even  in  such  an  extreme 
case  as  thi-  represents. 


dm  li 




IV  I 

None 

It  has  ;  ii bonic  oxidi  off  in 

considi  intity  when  much  smoki  irodu  ted, 

but  it  doi  •    i  ir    in    this   ease  :     and    I 

work    i  \,,,,i,  sjPj"  comes   to   the   i  th  it 

little  or  no  combustible  gases  are  present   in  furn 
In  the  volume  n  ••  furnace 

-  usually  contain  only  earhon  dioxide,  oxygen,  and 
nitrogen.  All  other  gases  are  present  in  but  very  small 
amounts.      In  oft-repeated  analj  ioi   has  .,1  ■ 

found  only  traces  of  carbon   monoxide,  methi and   tin 

heavy  hydrocarbons." 

That  there  is  loss  of  combustible  matter  in  the  smoke  is 
an  undoubted  fa  st.but  the  quantity  seems  also  to  be  greatly 
magnified  in  ci  rtain  rand statements.    In  the  i  i 

referred  to    above,  the    -not  was    also    collected    (luring    one 
hour  and  a  half  with  following  results  :  — 




10  Cubic 

i  Furnace 

80' 81 

Total  s  nit 

It    will    he    observed    that    the   soot    collected,    col 
largely    of  mineral   or  incombustible  matter.       In   several 
experiments  to  estimate  the  soot  in  furnaci  milar 

results  to  these  wire  obtained,  and  the  average  would 
come  very  close  to  the  quoted  results  of  tins  specia,' 
test. 

To  find  how  much  carbonaceous  matter  was  actually  lost 
as  smoke,  it  will  be  necessary  to  know  the  number  of  cubic 
feet  of  furn. ice  gases  given  ofi  bj  the  combustion  of,  say, 
1  ton  of  the  dross.  If  the  percentage  of  carbonic  acid  in 
the  furnace  gases  is  taken  at  5  per  cent.,  the  total  volume 
of  these  given  off  from  1  ton  of  dross  would  be  about 
HO  cubic  feei  measured  at  the  ordinary  temperature 
and  pressure,  and  this  would  contain  41  lb.  of  carbonaceous 
matter  and  27  lb.  of  mineral  matter.  This  would  represent 
1  ■  B3  per  cent,  of  the  volatile  matti  rs  |  gas,  tar.  stc.)  given 
in  the  analysis  of  the  dross ;  and  if  from  this  is  now 
calculated  the  heating-power  according  to  l'layfair's  formula, 
it  will  only  come  to  n  n.'.T.  This  figure,  compared  with  the 
practical  heating-power  (7*65)  of  the  dross,  goes  to  show 
that  the  solid  combustible  matter  of  the  smoke  can  only 
tint  For  the  very  small  percentage  of  0-74  of  the  total 
heating  power  which  can  be  obtained  from  the 

From  the  results  of  these  experiments  it  is  evident  that 
the  loss  of  combustible  matters  in  smoke  is  verj  small 
indeed.  In  adopting  methods  of  removing  the  smoke 
nee,  it  inns'  be  borne  in   mind  that  there   is 

little  or  no  gain  in  burning  smoke,  and  that  other  methods 
ot  dealing  with  the  problem,  such  as  Dulipr's  smoke 
absorption  process,  ought  also  to  receive  consideration. 
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Tin  I  Fuel  Burner.     EDg.  and  Mining  J. 

1894,  104. 

Xhe  accompanying  drawing-    illustrate  an  apparatus   ami 

:  fuel  which  was  devised  by  Mr.  \V. 

intendent  of  the  Great  Eastern 

Railway,  and  which  has  been  :essfullj  used  there 

-  where.     Elevations   .  -  of  the  burner  are 

shown,  and  also  its  application  to  a  boiler  of  the  locomotive 


type,     It  can,  rse,  h    used  with  other  types  of  boilers, 

with    modifications  in   the  arrangement  which  will  readily 
st  themselves. 

By  this  system  liquid  iuel  and  air  ore  introduced  into  the 

a    Ihin   layer  of   solid  incandescent  fuel  by 

f  n  special  injector,  and  burnt  in  combination  with 

the  solid  fuel,  without  any  alteration  of  the  firebox  other 

than  thi  of  one  or  more  tubes  through  the  casings. 


Holdex's  Liquid  Flel  Burner. 


the  boiler  so  fitted  being  equally  suitable  for  the  use  of 
ordinary  fuel.  The  use  of  this  method  results,  it  is  elaimed, 
in  effectual  combustion,  entire  absence  of  smoke,  intense 
and  regular  heat,  and  great  economy  of  fuel.  Slack, inferior 
coal,  lignite,  cinders,  wood,  peat,  or  sawdust  may  with 
equally  ood  results  be  used  as  solid  fuel.  As  the  air 
necessary  for  combustion  need  not  be  introduced  through 
the  fire,  a  very  small  amount  of  draught  is  required,  and 
in  the  case  of  locomotives  the  orifice  of  the  blast  pipe 
may  advantageously  be  enlarged  from  50  to  60  per  cent., 
reducing  the  wear  and  tear  of  the  firebox,  tubes,  smoke- 
box,  and  chimney,  preventing  the  emission  of  sparks  and 
ashes,  and  diminishing  back  pressure.  The  steam  pressure 
in  a  boiler  fitted  with  the  apparatus  can  be  regulated  with 
■■•  nicety,  as  the  solid  fuel  required  is  only  sufficient  to 
form  a  base  for  ignition,  and  the  steam  pressure  can  be 
promptly  increased  or  reduced  by  varying  the  quantity  of 
liquid  fuel.  Where  an  engine  is  doing  intermittent  work,  as 
in  hoisting  for  instance,  this  is  often  a  great  advantage. 

The  chief  novelty  in  Holden's  injector  consists  in  the 
provision  of  an  annular  ring  near  the  nozzle  from  which 
small  jets  of  steam  or  air  issue.  These  small  jets  perform 
the  following  duties  : — 1.  They  introduce  atmospheric  air 
close  to  the  streams  of  liquid  fuel  issuing  from  the  nozzle, 
sufficient  to   insure   perfect  combustion    and   consequently 


entire  freedom  from  smoke.  2.  They  effectually  break  up 
the  spray  of  liquid  fuel,  and  secure  thorough  admixture 
of  the  hydrocarbon  atoms  with  the  air  induced.  3.  They 
diffuse  the  flames  over  the  surface  of  the  furnace  or  firebox 
and  prevent  local  heating  of  the  boiler  plates.  The  internal 
cones  can  be  readily  removed  for  cleaning,  &c.,  by  un- 
screwing the  large  nut  at  the  back.  The  central  air  tube 
provides  means  for  clearing  the  nozzle  without  disconnecting 
the  injector.  On  locomotives,  two  injectors  are  generally 
used  where  the  grate  is  more  than  2  ft.  6  in.  wide.  On 
stationary  boilers  the  number  will  be  determined  by  the  size 
of  the  firebox. 

Where  steam  is  used  intermittently  it  is  believed  that  a 
considerable  economy  can  be  effected  by  the  use  of  this. 
system.  It  has  been  fitted  with  equally  good  results  and 
worked  by  compressed  air  upon  rivet  furnaces,  forge 
furnaces,  &e.  Where  steam  is  required  at  a  short  notice 
and  at  a  eon-taut  pressure,  this  system  is  found  valuable 
for  such  purposes  as  central  stations  for  electric  light, 
factories,  gasworks,  &c.  Long  extended  tests  with  this 
system  -how  that  14  lb.  of  water  are  evaporated  by  1  lb. 
of  dead  oil.  On  stationary  boilers  it  is  found  that  on  an 
average  1  ton  of  oil  does  the  same  work  as  1"75  tons  of 
coal,  and  in  many  instances  1  ton  of  oil  is  equal  to  2  tons, 
of  coal. 
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Carburetting,     EI.  Bunte.    Joarn.  fflr  G  btung, 

37,  81. 
Tin    i                 disoussi  b  the  causes  «  bioh  opei  l! 
the  extended  use   of  earburetted    nratei  gas    in    Germany. 
Even  in  ihi   bi  -t  wal often  o 
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Carburetting  of  Coal-Gas. —S\oce  benzene  1ms  been 
ivcred  from  the  gases  of  coke  ovens,  it  1ms  come  into 
the  market  at  so  low  :i  price  that  our  attention  is  naturally 
directed  towards  it  as  a  means  of  carburetting  coal-gas. 
The  tour  million  kilos,  of  benzene  produced  it  this  way  up 
to  the  present  would  suffice,  according  to  the  author's 
previous  experiments  (Jonrn.  far  Gasbeleucht.  36. 
442—449;  this  Journal,  1893,  817— 819)  for  the  improve- 
ment of  800  million  cubic  metres  of  gas,  by  one  Hefner 
light  (=0*886  "standard  candle").  Since  in  Germany, 
at  present,  less  than  10  per  cent,  of  the  coke  ovens  are 
provided  with  plant  for  the  recovery  of  benzene,  its  produc- 
tioi  is  capable  of  enormous  extension,  and  there  is  little 
fear  of  a  rise  of  price  consequent  on  its  employment  for 
carburetting  purp 

The  cheapness  of  benzene  may  allow  of  a  further  step 
being  taken.  Coal-gas  has  hitherto  been  produced  in 
retorts  rather  than  in  large  distillation  chambers,  chiefly 
because  in  the  latter,  methane,  and  especially  benzene, 
may  be  decomposed  in  passing  over  heated  layers  of  coke, 
and  the  illuminating  power  of  tbe  gas  would  thus  be  de- 
creased. But  now, considering  that  we  have  a  cheap  source  of 
carburetting,  and  taking  into  account  the  lower  cost  of  the 
large  chambers,  a  slight  diminution  in  the  illuminating 
powe*  may  be  neglected,  and  we  may  even  use  cheaper 
coal  when  the  illuminating  power  is  to  be  increased  by 
carburetting  with  ben, 

This  process  would  have  many  advantages  over  the  use 
of  earburetted  water-gas,  and  verj  possibly  the  future 
development  of  the  German  gas  industry  will  be  in  this 
direction. — R.  B.  It. 


The  Mamifacturt  of  Coke.  R.  de  Soldenhoff.  Iron  and 
Steel  Inst.  Autumn  Meeting,  1894.  The  Ironmonger, 
68,  1894,381-384. 
In  this  posthumous  article  the  author  describes  in  a  general 
way  the  three  forms  of  coking  used  in  Great  Britain,  viz.  : 
(1)  the  bee-hive  oven;  (2)  the  Welsh  or  rectangular 
oven;  audi!)  the  Coppee  oven.  Of  the  total  quantity  of 
coke  annually  made  in  Great  Britain,  85  per  cent,  is  made 
in  the  first-named  oven  and  10  per  cent,  in  the  Welsh 
oven.  The  quantity  of  coal  made  into  coke  is  35,000,000 
tons,  yielding  approximately  21,000,000  tons  of  coke,  and 
leaving   1  I  ons  to  be  accounted  for  as  follows  : — 

8,500,000   tons   of  ashes,   representing   4,250,000  tons    of 
original   shale   or   earthy  matter   extracted  from  the  coal 
before  coking  by  the  process  of  washing,  whilst  9,750,000 
tons  of  volatile  matters,  hydrocarbons  and  nitrogen,  n 
sent  the  balance.     As  one  ton  of  volatile  or  jraseous  matter 


is  equal  to  about  five  tons  of  coal  in  heating  energy,  the 
above  quantity  represents  about   50,01  ae  ol   coal. 

In  the  question  of  utilising  this  matter  for  boiler  purposi  5, 
the   author   shows    that    the   value  of   the  gases   is   about 

6,000,000/.,    of    which     2,500, I.     only    is     utilised,    the 

remainder  being  wasted.  The  gasworks  practi  le  of 
extracting  tar  and  ammonia,  acted  as  an  example  to  the 
coke  manufacturers,  and  also  to  the  Scotch  ironmasters  in 
their  blast-furnace  working,  to  try  and  save  the  by-products. 
It  is  about  10  years  ago,  that  the  question  of  saving  the  by- 
products in  the  coking  process,  was  revived. 

The  subject  was  brought  to  the  front  in  England  by 
Watson    Smith  in  his    paper  read    before  the  Iron  and  - 

Institute  at  ( Ihester,  and  illustrated  with  every  kind  of  oven 
then  in  existence  for  saving  by-products  (this  lournal,  1  B85, 
451.  J.  Ir  n  and  Steel  Inst.  lss|,  186).  However,  there- 
are  at  present  only  about  200  ovens  at  work  in   Britain,  40 

of  which  arc  of  the  Semet-Solvay  type  in  use  by  Itru: 
Moud,  and  Co.,  whereas  in  Westphalia  there  are  47o,  and  in 
Silesia  705,  I  itto's  installations  arc  the  most  complete  form 
in  Germany,  but  they  arc  very  costly  on  account  of  the  con- 
densing plant  being  duplicate.  The  principal  feature  is 
that  the  gases  are  not  drawn  direct  from  the  oven,  as  in 
general  practice,  but  from  a  flue  situated  in  the  top  of  the 
wall  on  each  side  of  the  oven.  This  flue,  by  means  of 
two  dampers  situated  on  each  end  of  it,  may  be,  at  will, 
connected  or  disconnected  from  the  line  situated  inside  of 
the  side  wall,  so  that  when  the  two  dampers  are  in  their 
normal  positions,  the  oven  is  working  as  a  close! 
and  the  gases  arc  drawn  to  the  condensing  plant  at  first. 
If,  however,  from  any  cause  it  is  necessary  to  turn  the  oven 
into  one  working  in  the  presence  of  the  oxidising 
atmosphere,  the  dampers  are  lifted  and  the  burning  gases 
are  admitted  into  the  side  walls  first,  under  the  floor 
afterwards,  and  ultimately  into  the  maic  flue. 

The  author  omits  the  bee-hive  oven  improvements, 
because  the  by-products  obtained  by  the  same  are  inferior 
in  quality  to  those  obtained  by  the  Simon-Carves  or 
Coppee-Otto  class  of  oven.  It  has  been  found  by  Otto 
that  one  ton  of  coal  gives  25-44  lb.  of  sulphate  of 
ammonia  and  60*84  lb.  of  tar.  Taking  this  as  a  standard 
the  author  calculates  that  in  Great  Britain  there  is  wasted 
annually  4,262,500/.  worth  of  these  two  products.  Beyond 
this  there  is  the  heating  power  of  the  gases  after  the 
extraction  of  the  ammonia  and  tar,  which  is  put  down  as 
1,500,0002.  The  author  admits  that  there  is  to  be 
considered  the  cost  of  plant,  which  in  the  by-product  oven 
is  about  three  times  that  of  the  ordinary  coking  plant,  and 
also  the  possibility  of  local  difficulties.  A-  r  gards  the 
quality  of  the   coke,  he  believes  that  made  by  ths  Coppee 
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qual  if  not   superior  to  that  of  the  bee 

:  d  of  the  heating  power  of 
*  the  destructive  distillation 
and  the  production  and  extraction  therefrom 
of  sulphate  of  ammonia. — A.  W. 


PATENTS. 

Imp  connected    with   the  Manufacture  of 

Gas.     J.  11.  B.  Dinsmore,  Liverpool.     Lug.  Pat.    J(i47, 

March  16, 
Aci    ibbixg    to  this  invention,  gas  of  u  given  illuminating 
r  i>  first    heated,  then   mixed  with  the  heated  vapours 
of  tar  or  oil,  the  resulting  mixture  being  again  heated.     The 
temperature  employed  is  about  1.7   ij    V. 

In  a  typical  instance  the  apparatus  is  as  follows  : — To 
■each  bench  or  oven  there  are  two  sets  of  apparatus,  each 
apparatus  comprising  three  retorts.  The  lon-ermost  retort 
is  of  rectangular  section  and  is  made  of  iron  or  steel ;  in  it 
the  tar  or  oil  is  vaporised.  The  central  and  the  upper- 
most retorts  have  circular  sections,  and — holding,  as  they 
do,  only  vapours  or  gases — are  of  fireclay. 

The  three  retorts  are  connected  up  in  the  following 
manner: — At  the  back  of  the  bench,  the  mouthpieces  of 
the  top  and  bottom  retorts  are  connected  with  that  of  the 
central  retort,  while  in  front  of  the  bench  is  the  inlet  to 
the  upper  retort  and  the  outlet  from  the  central  retort. 


Coal-pas  or  water-gas,  .V.-.,  entering  the  top  retort  at  the 
front  end,  traverses  it  anil  enters  the  central  retort  at  the 
other  end.  Similarly  the  heated  tar  or  cil  vapours,  which 
distil  from  the  contents  of  the  loner  retort,  enter  the  central 
retort  at  one  end,  the  mixed  gases  travelling  through  that 
retort,  and  passing  out  at  the  other  end  into  the  outlet  pipe, 
ding  to  the  drawings  which  accompany  this 
specification,  the  retorts  have  similar  capacities. 

It  is  stated  that  gases  so  treated  have  their  illuminating 
power  raised,  while  at  the  same  time  their  volume  is 
increased. — ¥..  II.  B. 


Improvements  in  the  Production  of  Illuminating  Gas  fiom 
Mineral  Oils,  and  in  Apparatus  therefor,  and  for 
Producing  Water- Gas.  W.  Voting,  1'riorsford,  Peebles, 
county  Peebles.     Eng.  Pat.  12,355,  June  23,  1893. 

The  inventor  still  further  develops  the  system  of  decom- 
posing mineral  oils  described  in  his  and  A.  Bell's  patent, 
Eng.  Pat.  12,421  of  189:2  (this  Journal,  1893,  666). 

In  the  production  of  water-gas  and  in  the  decomposition 
of  hydrocarbons  for  the  purpose  of  carburetting  water-gas 
ras,  very  generally  the  necessary  heat  has  been 
obtained,  for  the  most  part,  from  an  extraneous  source ; 
that  is  to  say,  it  has  not  been  obtained  by  the  combustion 
of  the  elements  of  the  hydrocarbons  employed ;  yet  most 
of  these  hydrocarbons,  especially  those  of  crude  tarry  oils 
of  high  densities,  contain  carbon   in  considerable  excess  of 
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Apparatus  fob  the  Peoduction  of  Illumbajing  Gas  from  Mineral  Oils. 
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thai  which  oan  I1'    ■ 

latioD,     Moreover,  this  excess  carbon  much 

trouble,  choking  up,  isiting 

on  the  walk  ol   the  apparatus  and  rendering  the  disti 
thick  and  pi 

The  main  objecl  of  Ihe  inventor  has  been  to  overcome 

the  difficulties  enumerated,  bj  el  irtial  oombustion 

his  carbon,  while  utilising  the  heat  so  evolved  for  the 

it,  composition  'I""1  irbons  and 

the   production   of   a   certain   quantitj    ol 
I        !    -.1   parti}  sectional  elevation,  and   Fig.  2  the  plan 
the  BUtbor's    typical    apparatus,   while    Fig.   8    is    a 
horizontal   section   of  on  ■  of   the   di 
invented.     The  cycle  of  operatioi  s  is  as  follows  : — 

At    storting,  hydrocarbon   Quid   is  allowed   to   Bow    bj 

gravitation  from  the  tank  K.  so  as  to   seal  the   condenser 

chests,  H3,  and  the  main  seal  box  Gr*,  and  to  overflow    into 

cistern  M.     Hence,  pump  M'  (Fig. 2)  lifts  a  supply  through 

M   im. i  the  cistern  N. 

The   combustion   chamber   and    water-gas    genera        B 
I)  is  now  charged  with  any  convenient  form 
kindled,  and  air  driven  through  the  charge  by  opening  valve 
I     i  Fig,  2)  and  so  admitting  air  to  the  ashpit  I'.'.  valve  < 
on  the  smoke-stack  I  1,  and   all  products  "t 

caping  to  it  through  the  ports  D4  ami  the  flues 
C,  C*,  which  lead  to  the  stack  I  .  Valve  E3  is  thet  opened 
and  a  second  supply  of  air  enters  by  the  pipe  K1.  leading  t" 
the  annular  flue  D,  and  so  to  the  openings  Ds.  The  CO 
formed  in  I!  is  lit  through  the  port  D3,  ami  the  two  air 
supplies  so  adjusted  that  all  CO  is  burnt  to  C<  ' 

\~  s i  as  the  fuel  in  15  ami   the  firebrick  linings  of  the 

decomposing  chamber  C  have  acquired  a  sufficiently  high 
temperature,  both  air  valves  are  closed,  ami  steam  is 
a'dmitted  tindei  the  firebars  by  opening  FJ,  and  the  water- 
gas  so  produced  is  allowed  to  displace  all  air  and  products 
of  combustion.  Hydrocarbon  liquid  is  now  allowed  to 
slowly  flow  through  O  and  along  the  floor  of  the  wide 
conduit  H-  (which  is  very  hot)  into  C.  Here  it  drops 
through  the  whole  height  of  the  chamber  on  to  the  highly 
heated  coke,  being  exposed  to  very  considerable  radiant 
heat  the  whole  way.  The  hydrocarbon  is  partly  gasified, 
partly  carbonised.  As  to  the  latter,  some  forms  a  hard 
■:ent  cake  on  ih  coke,  while  any  flocculent  carbon  set 
free  is  caught  and  entangled  in  further  falling  drops  of 
hydrocarbon. 

As  the  temperature  falls,  less  and  less  hydrocarbon  is 
allowed  to  enter  C,  and  finally  it  is  turned  oft".  Steam  is 
then  again  admitted  and  sufficient  water  gas  so  produced 
i  i  drive  out  the  hydrocarbon  vapours.  The  steam  is  next 
turned  off,  (  opened,  air  admitted,  the  original  working 
temperature  restored,  and  a  Becond  cycle  entered  upon. 

According  to  the  inventor,  during  the  carliuretting,  only 
sufficient  water-gas  tn  prevent  the  heavy  hydrocarbon 
vapours  from  sinking  through  the  fuel  is  to  be  employed  ; 
for,  he  states,  "  the  presence  of  water-gas  interferes  with 
the  de  . imposition  of  hydrocarbon  vapour  in  various  ways, 
particularly  when  the  decomposition  is  effected  by  radiant 
heat." 

The  inventor's  second  modification  of  apparatus  is  to 
i  for  the  cases  where  very  much  carbonisation  of  the 
hydrocarbon  occurs;  while  in  his  third  modification,  he 
employs  two  or  more  combustion  and  decomposing 
chambers  in  one  producing  arrangement.  By  this  means 
he  obtains  a  continuous  process  and  also  great  facility  in 
manipulating  the  ratio  of  water-gas  to  corburetted  water- 
gas  produced.  The  fourth  modification  very  considerably 
:  fies  the  decomposing  chamber,  and  is  designed  to  meet 
the  cases  of  those  hydrocarbons  which,  during  decomposi- 
tion, "sponge  "f  swell  up  in  foam."  this  peculiarity  tending 
to  close  the  spaces  between  the  pieces  of  carbon  in  the 
combustion  chamber,  and  so  to  impede  its  action.  The 
modification  in  question  is  shown  in  Figs.  4  and  o,  and 
will  be  seen  to  consist  of  a  series  of  retort-like  chamber-  I 
slightly  inclined  and  connected  by  the  chambers  O5.  There  are 
clearing  doors  (_'''.  through  which  the  deposited  carbon  may 
be  raked  down  into  the  combustion  chamber  B  from  time 
to  time.  The  hydrocarbon  is  allowed  to  slowly  flow  over 
the  large  bottom  surface  of  the  retorts  in  a  very  thin  layer. 


i   the  liquid   hj  di 

pirated 
ol  the 

irbons  through  n 

II  .  i- 
ivhicb  are 
therefot 
the  eh,  st-  f  irther  forward.     1  .  I;.  Ih 


Improvi  ling  Combustible  Gasi 

and    'I'm-    from    Fuel,    mil    in    Apparatus     < 

L.  Mond,  i  :'..t.  ij.i  lo,  dune  24,  I 

x  •  under  111.. 


Improvements  in  Wuier-Gas  Apparatus.     A   G 

Westminster.     Eng.  Pat.  8588,  May  l,  1894. 

Tins   invention   relates  to   the   construction  of   the  valve 
necessary  in  t!  -  ,s   plants  when 

gh  the  incandescent   fuel  alternately  ft 
the  top  or  bottom  of  'h,'  generator. 

alve  are  inmutch  described 

and    in    each    of  them    the    Construction    is    such    that    the 
valve   lies  entirely  out    of  the    way  of   the  eated 

blast  gases  of  th  i  operating  mechanism 

for  the  most  part  outside  the  apparatus.  The  conduits 
from  the  top  and  bottom  of  the  generator  are  so  arranged 
that  the  hot  gasi  s  issuing  from  either  of  them  never  impinge 
on  the  opening  of  the  other.  As  to  the  steam  supply,  the 
inventor  prefers  to  connect  the  controlling  mechanism 
of  this  with  that  of  the  gas  valve  in  such  a  way  that 
when  the  conduit  from  the  bottom  of  the  generator  is  open 
the  top  injector  is  automatically  turned  on,  and  when  the 
valve  is  moved,  shutting  this  conduit  and  therefore  opening 
the  other,  it  turns  on  the  bottom  injector. — E.  R,  1!. 


Improvements  in  the  Production  <;/'  Illuminating  Gas  and 
Bye-Products  from  Liquid  Hydrocarbons,  and  in  Appar- 
atus  therefor.     W.  Young,   Peebles.     Eng.    Pat.  13,126, 

July  5,  1893. 

Tuts  inventor  brings  forward  a  modified  process  and  a  new 
arrangement  of  existing  coal  gas  plant  to  enable  such  plant 
t"  be  used  for  producing  illuminating  gas  and  benzene  from 
hydrocarbon  liquids  in  accordance  with  the  principle  of  the 
previous  invention  of  the  author  and  A.  Bell  (see  1'atent 
12,421  of  1892). 

From  suitably  placed  tanks  regulated  quantities  of  coal- 
tar  and  of  "  more  refined  tars  and  oils,  such  as  natural 
petroleum  and  those  distilled  from  shale  at  low  tempera- 
tures," flow  through  siphon  pipes  to  one  or  more  of  the 
retorts  heated  by  a  given  men. 

In  cases  where  some  of  the  retorts  are  carbonising  coal 
the  temperature  will  be  too  high  a  one  to  which  to  expose 
the  finer  qualities  of  oil;  a  rapid  current  of  the  tar  through 
the  retort  is  therefore  in  the  first  instance  maintained,  and 
not  until  the  internal  temperature  of  the  retort  is  reduced  is 
the  finer  oil  allowed  to  enter.  "  The  presence  in  the  retort 
of  the  vapour  and  gases  from  the  tar  has  a  conservative 
action  upon  the  oii  vapours,  protecting  them  from  over- 
decomposition  even  at  the  high  heat  employed."  The  gas 
so  produced  in  the  tar-decomposing  retorts  mixes  iu  the 
hydraulic  main  with  that  from  the  coal-decomposing  retorts, 
and  any  excess  of  distillates  and  condensable  hydrocarbons 
is  condensed  with  the  coal-tar,  and  is  thus  used  over  again. 

Near  the  ends  and  cooler  parts  of  the  retorts  tar  is  liable 
to  soak  into  the  fireclay,  and.  by  swelling  during  cokiny,  is 
liable  to  crack  the  walls  :  to  obviate  this  ditficulty  the 
inventor  inserts  a  sheath  or  lining  of  iron  or  steel  at  these 
points.— K.  K.  B. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [Oct.  si,  1894. 


Improvements  in  and  Apparatus  for  Distilling  or  Cracking 

ing  Hydrocarbon    Dils  and  the  tike.     II.  M. 

in,  and   E.  Tatham   and  .T.  E.  Tatham, 

both  of  Lewisham,    Kent.     Eog.    Pat.   13J1G3,  Julv   5, 

The  chief  aim  of  the  patentees  is  lo  accomplish  the  gasinca- 
of  a  given  oil  at  a  known  suitable  temperature,  and  to 
separately  collect  its  condensable  hydrocarbon  by-products, 
so  tha-  each  of  these  in  its  turn  may  be  gasified  at  its 
proper  temperature. 

In  the  figure,  \  is  a  bench  of  retorts,  arranged  in  four 
tiers,  the  retort-  (a,  a,  a)  of  the  lowest  tier  being  main- 
tained at  the  highest  temperature,  and  those  ((/,  </,  rf)  of  the 


uppermost  tier  at  the  lowest  temperature.  The  crude  gas 
manufactured  passes  by  A-,  »,  r,  and  h  into  the  ascensTo'n 
pipe  i,  which  terminates  in  the  condenser  S. 

The  condenser  S  consists  of  a  vessel  I),  divided  into  three 
artments,  E.  F,  G.  respectively.  Into  E  dips  the  end  of 
the  ascension  pipe  i  and  th  ■  two  legs  of  the  inverted  (J-pipe 
II.  II:  into  L'  dip  the  ends  of  11-.  II-':  into  (i.  ihose  of 
II  .  11 ;.  The  connecting  tubes  /,  /-,  P,  l\  allow  of  the 
passage  of  the  pas  through  the  condenser  into  I,  and  thence 
through  the  meter  K  into  X,  the  pipe  leading  to  the  gas- 
holder. The  oil  employed  in  the  manufacture  is  contained 
in  the  tank  B,  and  is  conducted  through  e  into  d,  d,  d,  ,1, 
the   coolest    series    of   retorts.      As   to  "the   distillates,  the 


Apparatus  for  Distilling  or  Cracking  and  Gasifying  Hydrocarbon  Oils. 


heaviest  of  them,  viz.,  that  condensed  in  the  descending 
limb  of  i  and  in  II,  II,  and  collected  in  E,  is  conducted 
through  e-  into  a,  a,  a,  the  hottest  of  the  retorts-,  the  inter- 
mediate distillate,  similarly  collected  in  F,  is  treated  in  the 
retorts  b,  6,  b,  b ;  while  the  lightest  distillate,  that  collected 
in  G,  flows  into  the  still  cooler  retorts  c,  c,  c,  c. 

C— C*  are  apparatus,  attached  to  the  feeding  tubes,  the 
function  of  which  is  to  automatically  shut  off  the  supply  of 
hydrocarbon  to  any  given  retort,  should  the  outlet  from  such 
retort  become  choked. 

Oxygen  may  be  mixed  with  the  products  of  distillation  as 
they  pass  to  the  condenser.  This  gas  is  contained  in  the 
meter  L,  entering  by  P  and  leaving  by  Q.  The  oxygen 
meter  is  operated  from  the  gas  meter  K  by  the  endless  chain 
M,  which  passes  round  the  sprocket  wheels  X  and  O  on  the 
axes  of  the  respective  meters;  the  relative  sizes  of  X  andu 
are  determined  by  the  proportion  of  oxygen  it  is  desired  to 
mix  with  the  products  of  distillation. — E.  R.  B. 


Improvements  in  Electric  Furnaces.     F.  Chaplet,  Paris. 
Eng.  Pat,  15, 577,  August  16,  1893. 

A  cavity  is  made  on  the  upper  side  of  a  mass  of  refractory 
material,  and   fitting  above  this   is  a   similar  block  with  a 


hollow  on  its  under  side,  which  thus  forms  a  domed  roof 
over  the  first  cavity.  A  refractory  retort,  muffle,  or  tube 
projects  into  or  across  one  axis  of  this  chamber,  and  a  pair 
of  carbon  electrodes  project  across  an  axis  at  right  angles 
to  the  first,  the  ends  of  the  electrodes  passing  through 
opposite  walls  of  the  chamber  to  rolling  supports  outside, 
by  which  the  length  of  the  arc  may  be  regulated.  Several 
pairs  of  electrodes  may  be  used,  if  required,  to  produce 
higher  temperatures,  or  for  local  heating.  The  tube  contains 
the  substance  to  be  heated,  which  may  be  fed  in  at  one  end 
and  run  out  of  the  other  in  a  fused  condition,  into  a  receptacle 
outside,  or  into  a  well  within  the  furnace,  the  tube  being 
sloped  at  an  angle  varying  with  the  fluidity  of  the  fused 
mass.  Or,  the  muffle  may  be  used  for  cupelling  or  any 
other  required  purpose. — W.  G.  M. 


Improvements  in  Apparatus  for  Supplying  Liquid  Fuel  to 
Furnaces.  J.  C.  Etchells,  lleatou  Chapel.  Eng.  Pat. 
19,110,  October  11,  1893. 

For  the  purpose  of  supplying  liquid  fuel  to  furnaces 
in  the  form  of  a  spray,  provided  with  air-inlets  around  the 
steam-nozzle,  through  which  a  current  of  air  enters,  and, 
together  with  the  steam,  mixes  with  the  fuel  before  reaching 
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p  ,i. .in-  in. -in. I.  iai  d  valve  for  the 

admission  of  stcain,  and  at  rigl  id  nozzle  ami 

I,  through  which  the   liquid 

i 
the  walls  of  which   are  a  number  of  air- 
inlets,  similar   to  ind    in   a    H 
burner.      Into   this  chamber,  a  Bhorl   d  irer  the 

:  ing  with  the  cut 
air  and  steam,  is  broken  up   into  a  spray,  which    ie 

.    mi,,  the   furnace,  and  Btriking   a  deflecting 

I  .mi  upon  the  hearth  of  the  turn  tee.     The 

quantity  of  fuel  is  regulated  by  a  valve  and  hand-wheel,   us 

ihe  steam-supply,     Accompanying   the  -|"  i  i 
i-  :i  detail  dran  ing  of  the  apparatus. — S.  P.  E. 


Improvements   in    Gas   Producers.     C.    D.     V.bel,    Lorn 

I't tli     Gas     Motoren    Fabrik    Deutz,    Koln-Deutz, 

Germany.  Eng.  Pat.  21,089,  November  6,  1893. 
Tin-,  inventors' produces  differs  from  the  ordinary  type  in 
thai  m  the  bottom  and  immediately  above  the  grate  it  is 
enlarged,  the  chamber  so  formed  being  rectangular  in 
horizontal  section.  This  chamber  has  openings  oi  its  full 
width  mi  opposite  sides  of  the  producer,  closed  by  air-tight 
To  ensure  further  the  protection  of  the  doors  from 
too  direct  heat  and  so  to  assist  them  in  the  maintenance  of 
an  air-tight  closure,  protective  shields  lined  with  firebrick, 
like  the  doors,  are  slid  into  the  openings  so  as  to  lie  about 
midwaj  between  the  verj  highly  heated  fuel  and  the  .lours; 
;i  non-conducting  layer  of  air  therefore  always  existing 
between  the  shield  and  the  & 

The  structure  detailed  above  allows  of  the  rapid  clearance 
of  clinker  and  of  any  caked  material  adhering  to  the  sides 
of  the  producer,  and  thus,  as  the  inventors  state,  strongly 
slagging  or  caking  fuel  can  be  used  for  the  manufacture  of 
combustible  gas  with  the  same  facility  as  anthracite. 

A  further  improvement  consists   in  the   employment  of 
of  steam  injectors,  an  arrangement  which  permits  of  a 
very  accurate  adjustment  of  the  steam  supply,  according  to 
the  varying  ueeds  of  the  producer. — K.  1!.  B. 


V  .  nr  Improved  Method  of  Focussing  or  Controlling 
Flame  or  Heat  in  connection  with  Burners,  Stoves, 
Kilns,  Melting  Pots  or  other  Heaters  provided  with 
Combustion  Chambers.  •'.  II.  Land  and  II.  ,1.  Caulkins, 
Detroit    I'.S.A.      Eng.  >'at.  13,106,  July  6,  L894. 

This  invention  relates  to  a  method  and  apparatus  for 
focussing  llame  and  producing  an  intense  heat  (combus- 
tion being  complete),  in  connection  with  burners,  stoves, 
kilns,  &c.  provided  with  a  combustion  chamber,  and  heated 
with  liquid  or  gaseous  fuel.  The  arrangement  consists  in 
having  a  combustion  chamber,  the  lower  portion  of  which 
is  coveted  by  a  lied  with  an  opening  in  the  centre.  I'pou 
this  bed  is  placed  a  removable  slide,  also  having  an  opening 
in  the  centre,  and  which  further  carries  a  removable  dia- 
phragm with  as  small  an  orifice  as  necessary.  By  means 
of  such  removable  diaphragms  with  orifices  of  varying  sizes 
the  Same  may  be  foenssed.  Beneath  the  diaphragm  is 
placed  the  burner,  consisting  of  an  open  pan  which  is  fed 
by  gravity  with  liquid  fuel.  Resting  within  the  pan  is  a 
wire  gauze  screen  or  collar.  The  pan  and  its  content-  can 
he  raised  or  lowered  by  means  .if  a  scries  of  levers.  When 
the  surfaces  above  the  pan  are  heated  they  radiate  the  heat 
and  vaporise  the  fuel,  which  is  important  for  obtaining  the 
greatest  efficiency;  the  burner  being  gradually  lowered  in 
proportion  as  the  temperature  rises  in  the  combustion 
chamber  until  the  maximum  heat  is  obtained.  The  peri- 
phery of  the  opening  in  the  movable  slide  forms  a  seating 
corresponding  in  form  and  size  with  the  upper  rim  of  the 
fuel  pan,  so  that  by  raising  the  pan  to  the  seating,  the 
draught  through  the  aperture  at  the  base  of  the  combustion 
chamber  is  completely  closed,  or  the  amount  of  air  and 
Same  passing  through  the  aperture  is  in  proportion  to  the 
height  the  pan  or  burner  is  raised.  The  air  is  admitte  1  by 
a  flue  passing  through  the  side  of  the  burn,  r  and  opening 
into  a  tubular  stem  that  supports  the  burner  and  thence  to 
the  top  of  the  fuel  pan  or  point  of  ignition.  The  size  of 
the  orifice  in  the  diaphragm  used  depends  upon  the  draught 


ill.    a  -li.) 

diaphragm   should  !»■   re  I   the   distance  between 

burner  and   orifice  proportionally  decreased   to  obtain  tin- 
proper   I  lital  ■  roi  ided  lor 

lib-    or 
any  thin-'  pi  iced   in  Hi.-  CO 
flow  pipe  from  the  fuel    pan.  and   means  for  pi 
outside  tin-  i  P.  1  ■ . 


.  I     \                Improved   t  '                          Q 

Odeyn,  Brussels.     Eng.  P  July  21,  1894. 

'I'm                       claimed  bj  the  inventor  consists  of  Ton 

parts  of  schisto  ■  pan-  of   powdi 

cl !0  d  ot                   peol    Ian,  .  -      ;    pan-  of 

tar.    These  are  well  mixed  t. 

—S.  P    I  . 


Improvements  in  the  Manufw         oj  Incombustibli  Burners 
for  Liquid  and  C 
Eng.  Pat.  I  1,436,  July  27,  1894. 

Fob   the  manufacture  of  incombustible  burners  for  liquid 
and  gii-.  on-   fuel,  cat  b  cate,  or  fluoi  ide  of  calcium, 

clay,  kaolin,  talc,  sand,  quartz,  pumice-sl -,  carbonate 

sulphate  of  strontium   are  employed   as  forming  the  cl 
sub-ianc.-.     \\\  this  invention  the  author  claims  tin-  addition 
of  compound-  of  tb<-  heavy  metals,  as  the  oxides  of  lead, 
tin,  zinc,   iron,   manganese,   &c,   which  is  -aid  to   prevent 
cracking  or  changing  in  shape   during  the  burning  or 
ing  process,     For  the  purpose  of  making  tbem  porous,  the 
inventor    add-    to    the   above    mixtur.    sulphur  or 
compound  that  volatilises  when  heated.    Theabove  mixl 
i-  moistened  with  a   solution  of  water-glass,  alum,  or  boric 
acid,  and  then  mi  ary,  burned. — S.  P.  E. 


Imprint  an  nis  in  uiiil  relating  to  Apparatus  for  tin  iJistri- 
button  and  Burning  of  Fluid  Hydrocarbons  for  Lighting 
and  Heating  Purposes.  J.  McLeownan  McMurtrie, 
Glasgow.     Eng.  Pat.  16,701,  Septembei 

This  apparatus  is  constructed  for  burning  petroleum  and 
other  liquid  hydrocarbons  and  water,  first  vapoi 
and  then  converting  hydrocarbon  oils  and  water 
permanent  gases,  or  bj  firs!  vaporising  the  hydrocarbon 
or  water  and  then  superheating  the  vapour  or  steam 
and  conducting  the  same  to  the  burner.  The  illustra- 
tion shows  the  general  construction  of  the  apparatus. 
Fig.  i  shows   i  side  view,the  lower  portion  b  tion. 

Fig.  2  is  a  section  on  line  x — x,  and  Fig.  3  a  section  on 
line  i        Fig.  2.     A  is  the  outer  metal  rasing,  which  is 

open  at  the  top.  II  is  a  vaporising-coil,  which  i-  connected 
outside  with  the  supply-pipe  a  for  water  or  hydrocarbon 
oil,  and  the  inner  end  communicates,  through  a  passage  in 
the  easting  c  and  sockets  b  and  (/,  with  the  gasifier  or 
superheater  ( '.  This  superheater  communicates  with  the 
cup  I)  of  the  burner  by  the  passages  j  and  i.  An  inner 
casing  li  around  the  coil  may-  be  employed,  thus  forming  an 
annular  space  down  which  air  for  supporting  combustion 
passes.  The  nozzle  or  burner  is  a  metal  cup  screwed  into 
a  seating  in  such  a  way  a-  to  leave  an  annular  chamber  !>', 
which  communicates  above  with  the  burner  and  below  with 
the  chamber  /,-  and  supply-pipe  ».  The  burner  is  connected 
with  the  stand-pipe  in  and  pipe  n  by  Ihe  tee-piece  E,  having 
two  passages  n'  and  m',  Fig.  _.  the  former  leading  to  the 
chamber  k  and  the  latter  to  the  \  coil.     The  pipes 

a 1  h'  are  connected  to  the  tee-pieeev  couplings, 

-o  as  to  allow  the  burner  to  be  inclined  at  any  angle.  The 
pipi  s  m  and  n  are  connected  respectively  with  suitable 
store  tanks,  preferably  one  within  the  other,  and 

provided  with  an  air-pump  and  other  necessary  fittings. 
One  tank  only  is  required  if  water  is  obtained  under  pressure, 
in  which  case  it  is  directly  connected  with  the  coil.  If  the 
apparatus  i-  to  be  u-  d  for  heating  purposes,  only  a  small 
quantity  of  oil  is  employed,  and  the  coils  1!  and  C  are 
allowed  to  get  red-hot,  so  as  to  decompose  the  steam. 
Instead  of  water,  two  hydrocarbons  may  be  employed,  in 
which  case  that  passing  through  the  gasifier  is  converted 
into  permanent  gates,  aDd  burns  with  the  oil  at  the  nozzle. 
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The  specification  gives  n  description,  accompanied  by  illus- 
trations, <  f.  several  modifications  of  the  apparatus,  to  be 
employed  respectively  as  a  portable  lamp,  n  search-light, 

Ki<r.  I. 


Fig.  2. 


n/ 


I'iR.  3. 


and  an  arrangement  for  a  number  of  lam;  s  supplied  from  a 
a  central  reservoir. — S.  P.  E. 


Ill —DESTRUCTIVE  DISTILLATION, 
PRODUCTS.  Etc. 


TAR 


Action  of  Light   on  Phenol.     A.  Bach.     Monit.  Scient.  42, 
508—510. 

The  question  as  to  whether  this  action  is  due  to  formation 
of  hydrogen  peroxide  is  answered  by  the  author  in  the  nega- 
tive. According;  to  his  investigations  it  is  shown  that  when 
phenol  is  subjected  to  the  simultaneous  action  of  light  anil 
moisture  in  an  atmosphere  of  carbonic  anhydride  free  from 
air,  it  assumes  a  brown  colour  much  more  readily  than  in 
air  free  from  carbonic  anhydride  (_seethis  .Journal,  1893,  107, 
112,   li:>and  5.-).!).—  D.B. 


The  Manufacture  of  Coke.  R.  de  Soldenhoff.  Iron  and 
Steel  Inst.  Autumn  Meeting,  lS'.M.  The  Ironmonger  68, 
1894,  381—384. 

See  under  II.,  page  933. 


PATENTS 

Improvements  in  Obtaining  Combustible   Groses,  Ammonia, 
and  Tar  from  Fuel,  and  in  Apparatus  therefor.  L.Mond, 

London.     Eng.  Pat.  12,440,  June  24,  1893'. 

In  this  invention  a  suitable  mixture  of  air  and  steam  is 
driven  by  a  fan  or  blower  through  a  superheater  of  special 
design  until  it  attains  a  temperature  of  at  least  150°,  with  a 
pressure  usually  sufficient  to  support  6  to  9  ins.  of  water. 
It  then  enters  a  producer  of  particular  construction,  to  react 
with  the  fuel  contained  therein.  The  inventor  claims  both 
process  and  apparatus. 

With  regard  to  the  process,   he  states  :  "  I  believe  that  I 
have  been   the  first  to  discover  that,  by  burning  fuel  with  a 

Fi?.  1. 
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mixture  of  air  unci  ~i.ui,  in  propel    i 
temperature   ol    nol    less   than    150 

With    regard    to   the  apparatus,  luc    inventoi    specially 
olaims  the  superheater,  "constructed  of  ;i  series  ol  | 

form,  through  which  the  bol 

11  tin-  producer  pass,  and  which  are  surrounded  by 

r  pipes,  thus  forming  an  annular  spai  e  through  which 

the   inixiuri-  of  air  .m. I  steam    i-    driven  in    a  direction 

opposite  t..  ili«'  pro.:  bination  ol 

suporheatei  wit li  a  ga-  produce  r,  substantially  .1*  described." 

Fig,  1  is  a  median  rerl  a  of  the  producer  and  of 

unit  of  the  Bnperhoater.     Fig.  -   is  a  median   verl 
lion  of  the   supemfeater  in  a  plane  at  right  angles  to  the 
oing. 

nd   steam    mixture  enters  al   r   (Fig.  2),  and 
ti-jv.'     -  nnd    so  reaches   (Fig.   I)   the   space 

■   ■-'. 


between  c  ami  ./.  the  inuer  and  outer  casings  of  the  producer, 
and  passing  between  the  bar-  1  ol  the  grate  j,  reaches  tin.' 
fuel  in  the  body  A  of  the  producer. 

The  producer-gas  manufactured  leaves  by  p,  />.  The 
outer  wrought-iroo  casing  1/  of  the  producer  is  closed  at  the 
bottom  by  the  water-lute  /.  and  the  inner  wrought-iron 
easing  r,  which  is  lined  with  firebrick,  has  attached  to  it  the 
inverted  conical  grate  with  wedge-shaped  bars  J  open  below, 
though  closed  during  work  by  the  heap  of  debris,  as  repre- 
sented  in  Fig.  1.  The  cast-iron  cylindrical  apparatus  ./ 
allows  of  feeding  the  producer  from  the  charging  chamber* 
without  disturbance,  only  a  minimum,  therefore,  of  fuel 
dust  entering  tii  -.     The  lines  x  jr.  show  the  upper 

limit  of  the  fuel.  The  inventor  admits  that  circular  gas- 
producers,  with  surrounding  annular  spaces  for  heating  the 
air.  have  been  previously  described,  as  have  also  various 
devices  for  beating  this  air  by  the  waste  heat  of  the  pro- 
ducer; but,  he  states,  "  none  of  these  are  sufficient  to 
attain  the  rise  of  temperature  required."  As  to  the  process. 
he  points  out  that  hitherto,  for  obtainiug  ammonia  from 
fuel  with  gas-producers,  mixtures  of  superheated  steam 
with  cold  air  have  been  proposed — a  method  which  would 
involve  a  greater  expenditure  "  for  extra  fuel  than  would  be 
compensated  for  by  the  increase  in  the  ammonia  obtained." 

Previous  patents  of  the  inventor,  relating  to  this  subject, 
are  3923  of  1SS3  and  8973  of  1833  ;  this  Journal,  1884, 
236,  and  1886,  235.—E.  R.  B. 


A  Paxil  or  Mixture  for  Cleansing  Various  Materials  and 
Articles.  M.  Baerlein  and  C.  Dreyfus,  Manchester. 
Kng.  Pat.  19,733,  October  20,  I  - 

1'iik  paste  is  made  by  taking  china  clay,  pipeclay,  fuller's 
earth,    1'rench    chalk,   or    o'.her   similar   materials,   either 


them  i,  ill.  ■  .In.. I,  xylol, 

naphtl 
cithi 1 

to  di 

claim  :  i      \ 


n.-COLOURING  MATTERS  AND  DYES. 

/  1 1  Remark 

.1   J.   Mm  iper.     M.   Kischelt.     Farber  Zeit.  5, 

1894,  165—168,  181—183 
— 80J 

These   remarks   are  based    upon   an   extensive   series   of 
experimei  I  II  al  the  Elberfeld  colour 

works.     In  the  year  named  all  the  colom-in  (hen 

known     w.re   dyed    on    col  wool    and    expo 

simultaneously.     In  the  autumn   of   lsi'2  ti„.  ,:i:;. 
dyed  on   silk   n  is  sim  larlj  and   since  then  the 

riments   have  been  followed   up   by  a  repetition  with 
smaller  groups  of  the  dyes.     Altogether  the  dai 
nunts  fully  confirmed  the  n  lined  from  the  larger 

All   the   colouring  matters    were   dyed  to  the  same 
depth  of  shade  without  any  eo  whether  to  this 

end  2  percent,  of  the  one  and  \  per  cent,  of  another  dye  were 
required.  Hummel's  method  consists  in  dyeing  'J  per  1 
shades  of  each  colouring  matter  upon  cotton,  wool,  or  silk, 
without  consideration  of  the  strength  of  each  individual  dye, 
in  the  author's  opinion  necessarily  involves  the  error  of 
finding  too  high  a  degree  of  fastness  for  the  stro 
whilst  the  results  for  the  weak  dye-  must,  he  think-,  be  too 
low.  Therefore  they  do  not  represent  the  fastness  to  light 
of  the  dyes,  bul  rather  are  a  product  of  the  intensity  of  a  dje 
and  ot'its  fastness  to  light.  Even  supposing,  however,  that 
all  dyes  be  of  the  same  intensity  when  dyed  upon  wool  in 
the  skeiu,  the  fact  that  in  these  tests  the  colour-  are  dyi  1 
upon  cloth  may.  the  author  thinks,  had    to  anotl 

The   various  dyes  known,  exhibit  great  differei 
with  regard  to   their  capability    of   dyeing   cloth  evenly  all 
through,  so  that  of  two  dyes    the   one    may    be   distributed 
with  perfect  evenness  through  the  cloth,  while  the  other  will 

I   be   almost    entirely    fixed    on    the    surface.       Under    such 
circumstances  an  amount  of  fastness  may  be  attributed  to  a 

j  dye  which  it  does  not  actually  possess.     Hummel's  plan  of 

I   dividing  each  sample  into   six   parts,   one  of  which  is  kept 
for  reference,  whilst  of  the  live  others  which  are  expi 
one  is  withdrawn  after  the  expiration  of  each  one-fifth  of  the 
whole    time    of   exposure,    is    very   useful.       But    mention 
should  have  been  made,  it  is  considered,  of  the  remarkable 
difference  thus  observable  between  various  dyesorchu 
dyes  from  stage  to  stage  during  exposure.     Intl 
the  dye  disappears  uniformly  from  beginning  to  end.      In  the 
second  group  a  decided    alteration  of  the  shade  becomes 

.  apparent  after  a  few  days'  exposure,  but  then  this  slightly 
altered  shade  remains  unaffected  for  a  very  considerable  time. 
Such  behaviour  is  very  clearly  exhibited  in  the  ease  of 
indigo,  light  tmts  of  which  at  first  rapidly  assume  a  some- 
what greenish  tone,  which  then  remains  permanent  for  a 
very  long  time.  In  the  third  group  a  reverse  action  t 
place,  i.e.  the  original  tint  remains  for  weeks  unaffected,  but 
as  soon  as  the  alteration  sets  in,  a  few  days'  further 
exposure  will  suffice  for  the  destruction  of  the  shade.  This 
shows  that  to  avoid  errors  the  exposure  mui 
too  short,  and  should  not  be  interrupted  until  all  the 
specimens  under  experiment  begiu  to  show  decided  signs  of 
deterioration.  Hummel  exposed  all  his  patterns  to  the 
same  quantity  of  chemically  active  light,  which  was 
measured  by  means  of  "  types."  For  the  absolute  necessity 
of  gauging  the  length  of  exposure  in  this  manner,  instead  of 
bv  time,  Hummel  has  furnished  interesting  proof.  Accord- 
ing to  the    amount  of  deterioration  the  exposed   patterns 
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were  arranged  io  groups,  but  within   the  groups  the  dyes 

v  Hummel  in  the  order  oftheir  fastness. 

-  was,  however,  done  in  the  experiments  carried   on  at 

Feld  colour  work-.     Their  6rst  group  compi 

the   fastest    dyes,   whilst    Hummel's   tirst    group   contains 

•    Fugitive  ouos.     In  Hummel's  first  group  appear 

the  pbthak    i  dyes,   Eosine,  Erythrosiue,  Pbloxine,  Henga- 

liue.   Rose  bengal,  Cyanosiue,  Cyclamine,  &e.,   which  are 

rioasly  fugitive.  Not  more  stable  are  safranines, 
Neutral  roil,  Neutral  violet.  Neutral  blue,  and  Roxamine. 
The  rosindulines  ma]  be  divided  into  two  groups,  the  yellow 
brands  ranging  somewhere  between  the  first  anil  second 
group,  whilst  the  blue  brands  are  considerably  faster. 
Titan  scarlet  R  ami  Patent  atlas  rod,  also  belong  to  the  first 
group  of  very  fugitive  .Ives.  Larger  differences  exist  in 
the  second  group.  The  triphenylmethane  colouring  matters 
follow  immediately  in  fastness  after  the  first  group,  and  are 
followed  by  the  somewhat  faster  rhodamines.  Between 
tluse  two  appears  a  considerable  number  of  the  azo  dyes, 
especially  some  of  the  substantive  dyes,  such  as  the 
stUbene  dyes  and  Congo  red.  Brillir.nt  Congo  stands  rather 
higher.  Ponceau  SS  extra  is  only  little  better  than 
magenta.     Fast    red  BT,  Thiorubine,  Cloth  scarlet  G  and  R, 

inin  B  (on  silk),  Ponceau  acide,  the  Xylidine  and 
Cumidine  scarlets,  the  rhodamines,  Pyronine,  Double 
brilliant  scarlet  G,  Bordeaux  COV,  Archil  substitute  and 
Cloth  red  3  B  extra  follow  next.  Hummel  placed  the 
Xylidine  and  Cumidine  scarlets,  Bordeaux  COV,  and 
Ponceau  G  in  the  third  group,  but  they  are  much  more 
sensitive  to  light  than  Cloth  red  3  G  extra,  Bordeaux 
BX,  and  others.  On  the  other  hand,  Cloth  red  3  G  extra, 
Fast  red  A,  Bordeaux  BX,  and  Fast  red  B  are  faster  than  they 
appear  according  to  Hummel.  Of  the  substantive  dyes,  Benzo- 
purpurin  1  B,  4  B,  and  Brilliant  Congo  come  next  or  nearly 
so  to  Fast  red  BT,  the  rhodamines  next  to  Bordeaux  C<  IV. 
The  rhodamines  are  faster  on  silk  than  on  wool.  The  third 
group,  containing  moderately  fast  dyes,  contains  a  great 
many  azo  dyes.  But  part  of  those  mentioned  by  Hummel 
really  belong,  according  to  the  author,  to  the  second  group. 
The  Rosindulines  2  B  and  3  B,  and  Azocarrnine  stand  at  the 
beginning  of  the  third  group,  then  follow  Fast  red  A,  E  and 
I)."  Scarlet  R  and  Ponceau  GG  are  of  about  the  same 
fastness  as  the  fast  reds.  Next  follow  Palatine  red,  Cloth 
red  :i  G  extra,  Azo-eosine,  Croceine  3  BX,  crystal  Ponceau 
and  finally  Carmoisine  B  (Fast  red  C).  Of  the  natural  dye- 
stuffs,  cochineal  on  alumina  and  tin  mordant  stand  between 
this  and  the  next  group.  From  this  group  should  be 
removed,  according  to  the  author,  the  following  dyes  placed 
in  it  by  Hummel :  the  Ponceaux,  Cloth  scarlet  (into  group 
II.),  Buffalo  ruby  (into  group  II.),  and  Cloth  red  G  extra 
(into  group  IV.).  Also  Carmoisine  and  cochineal  were 
better  assigned  to  the  fourth  group.  Azocarrnine,  which 
Hummel  judged  too  favourably,  as  the  author  thinks, 
should  be  removed  to  this  group,  whilst  Cloth  red  3  G  extra, 
fast  red  A,  B,  and  Bordeaux  BX,  which  Hummel  placed  in 
the  second  group,  the  author  places  in  the  third.  Of  the 
substantive  dyes,  the  deltapurpurins  stand  with  the  fast 
reds.  The  last  members  of  the  third  group,  Carmoisine  B 
and  cochineal,  are  perhaps  better  placed  in  the  beginning  of 
the  fourth  group,  followed  by  Brilliant  double  scarlet  3  R, 
Brilliant  Ponceau  4  II,  Ponceau  5  R  and  C  R,  Biebrich 
scarlet  3  B,  7  B,  Palatine  scarlet,  Cloth  red  G  extra,  and 
alizarin  on  alumina  mordant,  according  to  the  author.  All 
these  show  about  the  same  degree  of  fastness.  Ponceau  8, 
the  Azo-magentas,  and  the  Chromotropes  then  immediately 
follow.  Compared  with  Hummel's  results  the  following 
differences  appear,  as  the  author  thinks,  in  this  group : 
Ponceau  2  G  and  Wool  scarlet  belong  to  Fast  red  ;  Coccinine 
B  (on  silk)  is  about  equal  to  the  Xylidine  scarlets,  Cloth 
red  GB  and  Archiline  BB  undoubtedly  belong  to  the 
next  group.  On  the  other  hand,  Diamine  fast  red,  Geranine 
G,  and  Anthracene  red  possess  the  same  degree  of  fastness 
as  Croee"ine  scarlet,  and  therefore  bclongto  this  (the  fourth) 
group.  Amongst  the  very  fast  dyes,  forming  the  fifth 
group,  Hummel  only  classes  alizarin,  madder,  Cochineal 
scarlet,  and  Chromotrope  2  R  and  2  B.  The  pair  of  last- 
named  dyes  are  no  better  than  any  of  the  other  chromotrope 
dyes,  and  therefore  the  author  considers  they  should  have 
been  placed   along  with  Azo-magenta.     Alizarin,  although 


the  fastest  dye  on  cotton,  has,  the  author  thinks,  been 
overrated  regarding  its  fastness  on  wool,  where  it  proves 
inferior  to  several  of  the  cloth  red  brand.  The  same  may 
ho  said  of  madder  and  cochineal,  which  are  not  fast  enough 
t"  appear  in  this  class.  This  first  class  is  exclusively 
composed  of  artificial  dyes  :  (  loth  red  BX,  Bordeaux  G, 
i  Irseilline  111!,  Cloth  red  G  and  B,  with  or  without  chrome 
mordant.  The  two  last-named  dyes,  says  the  author,  are  not 
only  the  fastest  of  red  dyes,  but  of  dyestuffs  in  general. 
All  the  above-named  dyes  were  dyed  on  wool,  in  some 
cases  on  silk.  When  dyed  on  cotton  the  results  of  the 
experiments  come  out  very  differently. — C.  <  '■  W. 


A  Method  of  Preparing  Lead  Peroxide  for  the  Aniline 
fndustry.     W.  Minor.     Der  Teclmiker,1894,  16,  SO. 

To  prepare  load  peroxide  free  from  hypochlorite,  and 
answering  to  the  requirements  of  the  aniline  manufacture,  add 
to  molten  caustic  soda,  at  the  highest  possible  temperature, 
the  required  amount  cf  lead  monoxide  with  continual 
stirring,  and  then  the  amount  of  sodium  nitrate  necessary 
for  oxidation.  The  reaction  takes  place  according  to  the 
equation — 

PbO  +  2XaOH  +  XaX03  =  Xa;Pb03  +  XaXO.  +  HX>. 
By  extraction  of  the  mass  with  hot  water  the  lead  peroxide 
is  obtained — 

Xa.l'bOj  +  H20  =  PbO.,  -i-  2XaOH. 
It  is  purified  by   washing  with  water,  and  dried.     By  this 
method    an     almost    chemically    pure    product    may     be 
prepared. — R.  B.  B. 


Colouring  and  other  Principles  contained  in  Mang-Koudu. 
A.  G.  i'erkin  and  J.  J.  Hummel.  J.  Chem.  Soc.  65  and 
66,  1894,  851—869. 

The  dyeing  material  named  oungkoudou,  jong-koutong,  &c, 
is  the  root-bark  of  Morinda  umbellata.  It  occurs  in 
Eastern  commerce  as  small,  reddish-brown,  irregular  rolls  of 
bark,  much  wrinkled  in  appearance.  Its  cost  is  about  6rf. 
per  pound.  It  is  largely  used  in  Java  for  producing  the 
fast  reds  in  the  native  calico  prints  known  as  "  batick-." 

The  material  does  not  appear  to  be  considered  as  of  any 
special  importance  by  the  Hindoo  dyers.  The  shrub  from 
which  the  root-bark  is  obtained  is  met  with  in  Ceylon  and 
the  hilly  regions  of  Eastern,  Southern  and  South-western 
India,  as  well  as  in  the  Malay  Peninsula  and  Java. 

Literature. — Philosophy  of  Permanent  Colours  (1813), 
Bancroft.  Bulletin  de  la  Soc.  Ind.  de  Mulhouse  (1832), 
Schwartz  and  Koechlin.  L'Art  de  la  Teinture  des  f,aines 
(1849),  Gonfreville.  Monograph  on  the  Dyestuffs  and 
Tanning  Matters  of  India,  &c.  (1878),  T.  Wardle.  Watts' 
Dictionary  of  the  Economic  Products  of  India  (1891), 
J.  Murray. 

Summary  of  Results.  —  In  the  general  character  of  its 
constituents,  mang-koudu  more  closely  resembles  madder 
than  chay-root,  although  like  the  latter  it  contains  but  a 
single  colouring  matter.  There  are  present,  though  only  in 
small  quantity,  numerous  yellow,  crystalline  substances, 
totally  different  from  those  found  in  chay-root,  and,  judging 
from  their  behaviour,  more  nearly  allied  to  those  isolated  by 
Schunck  from  madder.  Eleven  distinct  substances  have 
been  isolated. 

Morindin,  the  glucoside  of  morindone,  identical  with 
that  obtained  by  Thorpe,  Greeuall,  and  Smith  from  Morinda 
citrifolia.     Substances  of  the  formula; —   . 

C16H,.,( ),  :  C1,,HluOi(A)  ;  C16H,A  i  C15H10O4 ;  C16H10O5(B)  ; 

also  a  substance  crystallising  in  orange-red  needles,  in  very 
small  quantity.  These  six  substances  form  the  bulk  of 
those  present  in  the  root.  Besides  these  there  are  also 
present,  a  colourless  crystalline  wax  of  the  formula 
CjsHjjOj  a  small  quantity  of  free  morindone,  Rubichloric 
acid  and  a  considerable  amount  of  a  free  acid  (undetermined). 
X'o  cane-sugar  is  present,  which  is  a  feature  distinguishing 
this  root  from  both  chay-root  and  madder. 

Dyeing  Properties. — Gonfreville  and  Schwartz  and  Koech- 
lin have  written  most  on  this  subject.  The  authors  found 
that    wool    and   silk    when    boiled   with    a    decoction   of 
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oudu  with  the  addition  ofa  little  noetic  arid, 

tnd  yellow  colours  due  to  morindin,  but  these 
due,  .1-  thi  ace  reddened  bj  alkalis. 

Applied  in  ii-  ordinary  condition  on  mordanted  cotlon,  no 
metal  result  can  be  obtained  with  inang-koudu.  The 
ground  i  idu  moat  first  be  washed  !■  y  steeping  it  in 

ten  times  its   weight  of  i  old  wati  r 
then   collected  and   the  I  repeati  J   two    or    three 

-     iii iveloped.     Like 

and  chay  root,  however,  it  loses   about   70  pet  cent, 
of  its  weight,  there  being  removed  saline  matter,  fn 

■i  led    pectic    matter,    and    a    large 
quantity  ..i  what  are  probably  sugar}  or  gummy  matti  rs. 

After  'In  foregoing  treatment  maug-koudu  may  be 
applied  in  silk,  wool,  and  cotton  dyeing,  exactly  in  the 
nine  way  as  madder,  it  being  merely  desirable  to  add  to 
tin  dye-bath  I  1*5  per  cent,  of  sodium  carbonate  or 
chalk,  in  order  to  obtain  darker  or  Fuller  colours.  On 
stripe-printed  calico  containing  the  usual  aluminium  and 
iron  m. .plants,  ii  oap  and  generally 

similar  in   appearance   to   those   obtained   by   the   use  of 
madder,  though  somewhat  inferior.     Experiments  at 
in  progress  as  t,.  resistance  to  the  action  of  light.     It  may 
l   that   the    dyeing   properties  of   mang-koudu   are 
ally  identical  with  those  of  na  it,  with  which 

ii  is  oloseli  relati  1  both  botanically  and  chemically. 

— W.  s. 


.1  New  Process  of  Indigo  Preparation.     Earber  Zeit  5, 

•j.i  :.' 

Thx  fermentation  in  the  steeping  vats,  to  which  is  due  the 
formation  i>t'  the  blue  colonr,  ceases,  according  to  Schrottky, 

after  in—  i_>  hour-,  and  is  then  replaced  by  lactic  acid 
fermentation   and   putrefying  -      To  obviate  this. 

be  would  add  to  the  vats  0  certain  proportion  of  nitrates  to 
nourish  the  bacteria  of  the  colour  fermentation,  and 
carbolic  acid  to  prevent  putrefaction.  Schulte,  the  inventor 
ot  the  new  process  (patented  in  India),  declares,  however, 
that  fermentation  of  any  kind  is  unnecessary,  and  avoids  it 
ping  the  (.hints  in  water  at  in  — SS  C.  instead  of  at 
the  ordinary  temperature,  lie  assumes  that  the  bacteria 
of  the  ordinary  process  are  really  injurious, and  that  during 
fermentation  foreign  substances,  such  as  albumin  and 
resin,  are  extracted  from  the  plants,  and  depreciate  the 
quality  of  the  product,  l  ofortnnately  he  does  cot  state 
whether  tlie  deposit  in  the  beating  vats  is  merely  washed, 
or  boiled  with  water  before  filtration. 

Indigo  prepared  by   the  new   process  has  alreadj 
into  the  market,  and  appears  to  be  superior  to  ordinary 
Bengal  indigo,  being    softer,  lighter,  and   less  crumbly.      A 
medium  Bengal  indigo  contains   .'.i   pei  cent,  of  indigotin, 
Sehulte'-  73   -  ,  finest   Bengal  I  i)  77  per 

cent.,  and  finest  Java  88  per  cent.  As  the  two  first  were 
prepared  from  plants  of  exact!]  similar  growth,  it  would 
appear  that  the  oeii  process  offers  a  considerable  advantage. 

— R.  II.  H. 


Logwood  Extract.     E.  Donath      Chem.  Zeit  18    1894 
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Improvements  relating  to  the  Manufacture  of  Colouring 
Matters.     R.   Yidal.   Paris,  France.     Eng.  Pat.    I 
July  1,  1893.      (Under  International  Convention.) 

louring  matters  referred  to,  which  dye  nnmordanted 
fibres,  are  obtained  by  the  action  of  sulphur  on  0-  or 
p-dihydroxybenxenes  in  presence  of  ammonia  or  fatty 
amines  at  temperatures  from  180  —200°.  The  following 
are  the  proportions  given  .  — lo  kilos,  of  qninone,  5  kilos" 
of  sulphur,  4  kilos,  of  ammonium  hydrochloride,  and  6  kilos. 
Stic  soda  are  heated  for  rive  hours  iu  a  closed  vessel 
to    160  —.Mo  .     The   m.  It.  when   cold,  is  powdered   and 


lyeing  purpo  i  I.      I  hi 
of   ih.  impletcly  by 

sulphuric    .     l    with  evolution   of  sulphuretted    byd 
The   pn  o   obtained  iluble    in   alkaline 

sulphide-,  and  this  solution  dyes  vegcl  ib I  Ii  grey, 

dark   blu  ,   Id    lilti  it, 

'i. .ii  v  ith  i  .  istii     soda    and  i  ith   air  or   other 

oxidisi in-,  dyes  wi  tral  and 

■  i  bath.    TL 

mil, ma 
by  mono  or  dimethylamine,  I  he  colouring  matters 
obtained  may  be  used  in  the  .rude  state,  but  il 

treatment  they 
them  suitabli 

limn  sulphide.— T,  A.  I.. 


Manufacture  of  Wamido-dibenzimidazoU  and   Colouring 
Matters   therefrom.      0.   Imray,  Loudon.      From  ''The 
Earbwerke     vormale     Meister,    Lucius,   and     Brfining," 
Hoechsl  on-the-Maine,    Germany.      Eng.    Pat.     IS 
August  18,  1893. 

Tbe  compound  o  in  this  specification  are  dio 

derivatives  ol  anhydroxanilide  and  its  1 ,,'  .tier, 

Annalen,  209,  370).  The  lowest  term  of  the  series  has  the 
following  constitution:  — 

ILX.C.,11   /  '  C/  II  ..Mr 

^NHK  \.Ml/ 

and  is  ol. t  lined   by  reducii  Iro-oxanilide  with  tin 

and  dilute  hydrochloric  acid,  the  proportions  employed  being 
■i  kilos,  of  tetranitro-oxanilide,  U  kilos,  of  tin,  an  i  :.u  kilos. 
of  25  per  cent,  hydrochloric  acid.  This  mixture  is  diluted 
with  two  or  three  times  its  bulk  of  water,  and  boiled  until 
the  whole  ol  tbe  tetranitro  oxanilide  bus  dissolved,  yielding 
a  deep  yellow  solution.     After  having  been   freed  from  tin 

In    precipitation  with    Sulphuretted  hydl  liltrate    is 

evaporated,  when  the  easily  soluble  hydrochloride  separates 
out.  l'.\  dissolving  it  in  water  and  adding  sodium  sulphate 
the  sulphate  if  the  ha-.-  is  precipitated.  If  the  nitro 
compound  be  reduced  in  presence  of  alcohol,  the  sulphate 
may  be  precipitated  directly  by  adding  sulphuric  acid.  The 
base  forms  yellowish  crystalline  flakes  sparingly  soluble  in 
hot  water  and  in  alcohol ;  it  is  somewhat  more  soluble  in 
hotamylalcohol.givingasolution  ba\  ing  a  green  fluorescence, 
and  is  insoluble  in  ether,  benzene,  and  chloroform.  Jt 
separates  from   amyl  alcohol  in   brilliant  ni  Iting 

above  300  r'.  In  a  -iiuilar  manner  a  diamido  derivative  is 
obtained  from  tetranitro-oxal-o-toluide  This  compound  is 
produced  by  the  action  of  hot  fuming  nitric  arid  or  of  nitric 
and  sulphuric  acid  on  oxal-o-tolnide.  It  is  insoluble  in 
most  of  the  ordinary  solvents,  but  i-  very  sparingly  soluble  in 
hot  glacial  acetic  acid,  and  melts  above  300  ('.  Iii  order  to 
reduce  it,  4 •  5  kilos,  of  tetranitro-oxal-o-toluide,  8  kilos,  of 
tin,  and  15  kilos,  of  25  per  cent,  hydrochloric  acid  are 
heated  for  some  time  on  the  water-bath.  After  having  been 
freed  from  tin  the  base  is  precipitated  from  the  solution  by 
-odium  carbonate.  The  ba-e  form-  a  gelatinous  precipitate 
wdiieh  becomes  crystalline  on  beating,  and  is  sparingly 
soluble  in  water,  alcohol,  and  amyl  alci  melting- 

point  is  above  300°  C.     The  sul]  ither  more 

soluble  in  water,  crystallises  in  g<  Idcn  needles.  By  the  action 
of  nitrous  acid  it  forms  a  tetrazo  compound  which  yield 
azo  colouring  matters  on  combination  with  amices,  phenols, 
and  their  derivative-,  for  instance,  13*2  kilos,  of  the 
diamido-dibenzimidazol  are  diazotised  with  27  kilos,  of 
sodium  nitrite  in  the  usual  manner  and  ran  into  a  solution 
containing  25  kilos,  of  sodium  napbtbionate  and  .".:>  kilos, 
of  sola.  Aftei  stirrirg  for  12  hours  the  formation  of  the 
colouring  matter  is  complete.  It  is  separated  and  purified 
in  tin  usual  manner,  and  dies  unmordanted  cotton. 

— T.  A.  L. 
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ir<  <i«<.'  Production   of  New  Dyes   of  the 

B.  Willcox,  London.     From  "  The 

he    Auiliu     and    Soda    Fabrik,"     Ludwigshafen, 

_    Pat.  18,374.  September  30,  1893. 

The  dyestoffs   referred  to  are  obtained  by  the  interaction  of 

phenanthraquinoce   and  an    aromatie   o-diamine,  of  which 

t        am  lo  groups  is  substituted  by  methyl,  ethyl, 

benzyl,  phenyl,  tolyl,  or  the  like.     The  dia nine  may  contain 

other  ami  I  and    it    has  been  fouud  that   such   a 

group  in  the  position  meta  to  the  alkylated  nitrogen  confers 

the  most   valuable  properties   on  the  condensation  product. 

both  as  regards  fastness  and  also  brightness  and  purity  of 

s.     About  15  kilos,  of  methyl-triamido-tolnene — 

i    !.:.   i  ,H,.('H,.MI;.XIICir.XH, 

■JO  kil"-  i  f  phenanthraquinone,  and  60  kilos,  of  glacial  acetic 
acid  ;  i.  heated  together  on  the  water-bath  until  no  increase 
in  the  intensity  of  the  colour  is  observed.  About  10  kilos, 
of  30  per  cent,  hydrochloric  acid  are  then  added,  and  the 
melt  is  poured  into  20  litres  of  hot  water.  After  cooling 
and  filtering,  the  dyestuff  is  precipitated  with  zinc  chloride, 
and  it  is  purified  by  repeating  this  treatment.  It  is,  of 
course,  not  necessary  to  use  separated  methyl-triamido- 
toluene,  as  the  solution  obtained  by  reducing  the  azo-dye 
from  a  diazobenzene  salt  and  methyl-tolylene  diamine, 
r  ll.NV.i  5H?.NHCH3.NH2.CH3(1 .2.4.5),  with  zinc  dust 
in  acetic  acid  solution  may  also  be  employed.  The  solution 
thus  obtained,  whkh  is  kept  as  concentrated  as  possible, 
is  poured  into  a  mixture  of  glacial  acetic  acid  and  phen- 
anthraquinone, and  worked  up  as  before.  The  colour- 
ing matter  obtained  dyes  a  red  fast  to  washing.  The 
following  method  is  given  for  the  preparation  of  a  yellow 
dyestuff.  About  17  kilos,  of  uitro-ruethvl-/)-toluiuine, 
[1.2.J]C6H3.XO.:.XHCH3.CH3,  are  mixed  with  about 
170  kilos,  of  30  per  cent,  acetic  acid,  and  reduced  with  the 
requisite  amount  of  zinc  dust.  The  solution  obtained  is 
poured  into  hot  glacial  acetic  acid  containing  20  kilos,  of 
phenanthraquinone.  Ten  kilos,  of  hydrochloric  acid  are  then 
added,  the  mixture  is  heated  for  15  minutes  on  the  water- 
bath,  and  is  allowed  to  cool,  when  the  dyestuff  is  filtered 
off.  It  is  purified  by  dissolving  in  hot  water,  filtering,  and 
precipitating  with  hydrochloric  acid.  The  condensation 
product  of  phenanthraquinone  and  amido-diphenyl-m- 
phenvlene  diamine  gives  a  blue.  About  7  kilos,  of  the  latter 
base  having  the  formula  [1.2.4]C6H3.XH;..(X1IC,H5),  are 
dissolved  in  42  kilos,  of  glacial  acetic  acid  at  the  ordinary 
temperature,  5  kilos,  of  phenanthraquinone  are  then  added, 
and  the  whole  is  heated  on  the  water-bath  until  a  complete 
solution  is  obtained.  The  melt,  which  has  an  intense  blue 
colour,  is  then  poured  into  20  times  its  weight  of  water, 
and  caustic  soda  is  added  till  nearly  neutral,  to  precipitate 
the  dye.  After  filtering  and  well  washing  with  water,  the 
dyestuff,  which  forms  a  resinous  mass,  is  dried  at  about 
7o  C.  It  i>  readily  soluble  in  alcohol  and  in  acetone,  but 
le-s  soluble  in  water.  Hydrochloric  acid  added  to  the 
aqueous  solution  precipitates  the  hydrochloride. — T.  A.  L. 


.i.  The  same  method  can  be  applied  to  the  1.1'- 
amidonaphthol  disulphonic  acid,  the  same  quantities  being- 
taken,  and  the  cud  of  the  operation  is  determined  as  follows  : 
— A  sample  of  the  melt  is  acidified  with  acetic  acid  and 
after  adding  sodium  acetate  a  small  quantity  of  diazobenzene 
chloride  solution  is  run  in.  The  dye  thus  formed  is  poured 
on  to  filter  paper  and  spotted  with  soda  solution.  If  it  turn 
yellow. characteristic  of  the  dihvdroxynaphthalene  disulphonic 
acid,  the  operation  is  complete,  and  the  melt  is  worked  up  by 
acidifying  it  with  hydrochloric  acid  and  concentrating  on 
the  water-bath  until  a  crystalline  paste  is  obtained.  After 
filter-pressing,  the  product  is  crystallised  from  90  per  cent, 
alcohol,  from  which  it  separates  in  needles.  It  appears  to  be 
identical  with  1 .  l'-dihydroxynaphthalene  disulphonic  acid  S. 
The  strength  of  the  caustic  soda  in  the  above  examples  may 
be  increased  up  to  10  per  cent.,  or  a  weaker  solution  maybe 
employed,  and  similarly  the  temperature  may  be  increased 
to  2503  C.,  but  decomposition  takes  place  at  270  C,  even 
with  dilute  lye.  Regarding  the  production  of  azo  deriva- 
tives of  the  1.  l'-dihydroxynaphthalene  sulphonic  acid 
according  to  this  invention,  the  following  process  is  given. 
Diazobenzene  sulphonic  acid  from  20  kilos,  of  crystallised 
sodium  sulphanilate,  30  kilos,  of  30  per  cent,  hydrochloric 
acid,  and  7  kilos,  of  sodium  nitrite,  is  stirred  iuto  2,400 
litres  of  water  containing  24  kilos,  of  1 .  l'-amido-uaphthol 
sulphonic  acid.  When  the  combination  is  complete  the 
solution  is  raised  to  the  boil  and  one-fifth  the  volume  of 
brine  added,  when  the  dyestuff  separates  out  on  cooling  in  a 
crystalline  form.  After  filter-pressing  and  drying  it  is  mixed 
with  six  times  its  weight  of  35  per  cent,  caustic  soda  lye. 
and  heated  to  1203 — 130°  C.  in  an  open  vessel  or  an  auto- 
clave. The  conversion  is  complete  when  a  test  dissolves 
with  a  yellowish-red  and  not  a  bluish-red  colour  in  water,  as 
at  the  commencement  of  the  operation.  The  melt  is  then 
poured  into  an  excess  of  dilute  sulphuric  acid  containing 
about  25  per  cent,  of  H,S04,  the  solution  is  boiled  and  the 
dyestuff  precipitated  with  salt,  after  which  it  is  filter-pressed 
and  dried.  A  similar  method  is  employed  for  obtaining  azo 
lives  derived  from  1 .  l'-dihydroxynaphthalene  disulphonic 
acid  by  heating  the  dyestuff,  obtained  from  a  diazo  salt 
and  1 .  l'-ainidonaphthol  disulphonic  acid,  with  caustic  soda 
lye  as  above. — T.  A.  L. 


improvements  relating  to  the  Manufacture  of  Dihydro.ry- 
nti]iltthalene-sulpho  Acids  and  of  corresponding  Azo  Dyes. 
J.  Y.  Johnson.  London.  From  "  The  Badisehe  Anilin  and 
Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
18,924,  October  9,  1893. 
The  sulphonic  acids  described  are  obtained  by  fusing  with 
caustic  soda  under  particular  conditions,  the  1.1'amido- 
naphthol  sulphonic  acid  of  Eng.  Pat.  9676  of  1890  (this 
Journal.  1891,  538)  and  the  1 .  l'-amidonaphthol  disulphonic 
acid  of  (>cr.  Pat.  02,289.  In  a  similar  manner  the  azo 
■  i vt  stuffs  corresponding  to  these  dihydroxynaphthalece 
sulphonic  acids  are  produced  by  heating  the  azo-djestuffs 
from  the  above-mentioned  amidonaphthol  sulphonic  acids 
with  cau-tic  alkalis.  For  the  preparation  of  1 .  l'-dihydroxy- 
naphthalene sulphoDic  acid,  about  30  kilos,  of  1 .  l'-amido- 
uaphthol  sulphonic  acid  are  heated  with  20  kilos,  of  caustic 
soda  in  260  litres  of  water  in  an  autoclave  for  about  36 
hours  to  230'  C.  The  melt  is  then  made  acid  with  hydro- 
chloric acid  and  potassium  chloride  is  added  to  precipitate 
the  dihvdroxynaphthalene  potassium  sulphonate.  This  salt 
iippears    to   be    identical  with   that   described  in  Ger.  Pat. 


The    Manufacture   or   Production  of   Colouring  Matters, 
and  New   Materials  therefor.     H.  E.    Newton,  London. 
From  "The  Farbeufabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,    Germany.      Eng.   Pat.    19,623,   October    18, 
1893. 
The  present   specification,  which  is  an  extension  of  Eng. 
Pat.  8898  of  1893,  and  of  Eng.  Pat.   16,780  of  1893  (this 
Journal,   1894,   511   and  801),  describes  the  formation  of 
so-called  mixed  1 .3-diaIkylnaphthylene   diamines  and  their 
sulphonic  acids,  and  also  the  production  of  colouring  matters 
therefrom.     By  the  term  mixed  is  understood  a  dialkylated 
naphthylene  diamine  containing  a  fatty  alkyl  group  in  the 
one,  and   an  aromatic  alkyl  group   in    the   second   amido 
group.      The   dyestuffs    are   obtained   by   condensing    the 
m-dialkylated  naphthylene  diamines  with  the   nitroso  com- 
pounds of  secondary  or  tertiary  aromatic  amines   or  with 
substances   which  act  similarly,  or  else  by   oxidising  the 
above-mentioned  diamines  with  certain  alkylated^-diamines. 
If  necessary,  the  products  obtained  are  rendered  soluble  bv 
sulphonation.      The   production    of    one   of   the   diamines 
referred   to   is   described   in   the   following   example  : — A 
mixture  of  32  kilos,  of  1.3.1'-naphthvlamine  disulphonic 
acid,  25  kilos,  of  sodium  ethyl  sulphate,  4' 5  kilos,  of  soda, 
and  100  litres  of  water  is  heated   in  an  autoclave  for  6 — S 
hours  at  150° — 170°  C.     The  melt,  after  cooling,  is  dissolved 
in  hot   water,  neutralised   with  sodium  carbonate,   filtered, 
and  acidified  with  hydrochloric  acid,  a  small  quantity  of 
salt    being   added.     On   cooling,  the   acid  sodium    salt   of 
1.3.1'-ethylnaphthylamine  disulphonic  acid   separates  out 
in  colourless  needles.    To  obtain  the  dialkylated  naphthylene 
diamine  sulphonic   acid,  30  kilos,  of  the  acid   so  formed, 
:   90  kilos,  of  aniline,  and  30  kilos,  of  aniline   hydrochloride 
,   are    heated   for    5—6    hours   at    160° — 170°   C.      Sulphur 
dioxide  is  given  off  during  the  operation,  and,  when  cool, 
J  the  inelt  is  poured  into  90  kilos,  of  dilute  muriatic   acid, 


(1,1..;: 
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hIi.ii    l.8.1'-ethylphenylnaphthylenc    diamine     aulphonia 
pirates  out,  and   oao    be    purified   by   boiling  with 
nloohol.     Thi  illustrates  the  prod 

ol  .1  colouring  matter  from  this  compound        \   i 

kilos    of    1.8.1    ethj  lph<  nj  Inaphthylene 
sulphonie    acid,   9  6    kilos,    of   nitroso-ethylbenxyl  aniline 
sulphonie  acid,  2  ■  7  kilos,  of  sodium  acetate,  and  20  kilos. 
o|    alcohol    is   heated   until   Iho   nitroso   compound    i     no 

i,>  be  detect  mell  is  then  poured  into 

and  the  oolouring  matter  salted  out.     A   colouring 
dyeing  n  somewhat  similar  shade  is  obtained  bj  substituting 
lor  the  nitroso  compound   12  kilos,  of  pheuyl-azo-phenyl- 
uaphth)  lamine  sulphonie  acid  <  i  •  i)  and  using    10  kilos,  of 
glacial  acetic  acid  in  place  of  the  alcohol,  ming  the 

mixture   for   four   hours    on    the   water-bath.    The    melt 
having  been  poured   int..  Iiol  water,  the  colouring  i 
salted  our.     A  dyestuff  which  gives  clear  bluish-red  shades 
on   wool,- 1  o  light  than   similar  colouring  mn 

produced  bj   heati  :•  togethei    8-86  kilos,  of  l.3.1'-di-p- 
tolylnaphthylene  diamine    sulphonie    acid,  5"46   kilos,   of 
hum  acetate,  and  80  kilos,  of 
-lin   C.  until  the  liquid  becomes 
red  and  no  further  increase  of  colour  takes  place.     The 
product,  which   is  a  monosulphonic  acid,  is  separated  bj 
pouring  into  water,  and  can  be  crystallised  Irani  alcohol, 
.■rt  it  into  a  Boluble  dyestuff,  1  kilo,  is    mixed  with 
3 — 5   kilos,   of  fuming   sulphuric   acid  containing   25   per 
cent,   of   anhydride,   and   heated  at   60° — 100"  C.  until  a 
sample  is  soluble  in  hot  water.     The  melt  is  then  poured 
into  ice  water,  and  the  sulphonie  acid  which  sepal 
converted  into  its  ammonium  salt.     As  already  mentioned 
in    Bng.    Pat.    11,892   of  1898    (this  Journal,   1894,   681), 
certain  differences  are  produced  in  the  shades  of  these  dye- 
stuffs  also,  according  to  the  solvent   or  diluent  used   in  the 
ensation,  or  if  the   reaction  be  carried  on  :n   tempe- 
ratures above  100   C— T.  A.  L. 


olution 
directl}  ati  d  with  21 

in    Co    litres   of    water.       Mi.  i 

altering 
i  ho  form  \.  I.. 


Improvements    in   the   Manufacture  and    Production    of 

Mordant-dyeing  Colouring  Mailers.  .1.  V.  Johnson, 
London.  Prom  "  The  Badische  Anilinand  SodaFabrik," 
r.udwigshafcn,  Germany.  Eng.  Pat  19,962,  October  23, 
1898.  ' 

I'm-     colouring  matters  are  tbiazine  derivatives  obtained 

from  the  1.2.3',  1.2.1',  and  1 .2.2'-dihydroxy-naphthalene 
sulphonie  acids  or  the  corresponding  amido-naphthol 
sulphonie  acids  by  oxidising  these  compounds  together 
with  p-diamine  thiosulphonic  acids,  and  finally  converting 
the  thionated  indophenol  or  indamine  into  the  thionine  dye 
either  by  heating  with  chloride  of  zinc,  with  sodium  thio- 
sulphate  in  dilute  acetic  acid,  or  with  concentrated  sulphuric 
acid.  About  25  kilos,  of  amido-ditnethyl-aniline  thio- 
sulphonic acid  are  dissolved  in  (300  litres  of  water,  together 
with  sufficient  dilute  ammonia  to  neutralise  the  acid,  and 
the  solutionis  diluted  «  ith  1,800  litres  of  water  and  200 
kilos,  of  30  per  cent,  acetic  acid.  A  saturated  solution  of 
24  kilos,  of  1 .  2.3'-dihvdroxy-naphthalene  sulphonie  acid 
is  added,  and  with  constant  agitation  a  concentrated  solution 
of  15  kilos,  of  potassium  bichromate,  the  temperature 
being  kept  at  12  — IS  C.  After  standing  some  time,  salt, 
together  with  a  little  sodium  acetate,  is  added  to  precipitate 
the  indophenol  thiosulphonate.  To  convert  this  product 
into  the  colouring  matter,  lo  kilos,  of  it  are  boiled  with 
100  kilos,  of  a  50  per  cent,  zinc  chloride  solution.  The 
whole  is  gradually  evaporated  until  a  homogeneous  green 
mass  is  obtained  which  on  pouring  into  water  deposits  the 
colouring  matter  as  a  violet  flocculent  precipitate.  The 
dihydroxy-naphthalene  sulphonie  acid  or  the  corresponding 
amido-naphthol  sulphonie  acid  may  be  replaced  by  a  nitroso- 
naphthol  sulphonie  acid  for  which  the  quantities  are  as 
follows  : — About  12"5  kilos,  of  amido-dimethylanilinc  thio- 
sulphonic acid  and  14  kilos,  of  1.2.3'-nitroso-naphthol 
sulphonie  acid  (the  nitroso-derivative  of  Schaffer's  acid), 
are  dissolved  in  400  litres  of  water,  together  with  9  kilos, 
of  20  per  cent,  ammonia.  The  solution  is  then  acidified 
with  SO  kilos,  of  30  per  cent,  acetic  acid,  and  boiled  until 
the  yellowish  colour  of  the  solution  has  been  replaced  by  a 
dirty  violet   coloration.      This   may  then    be   precipitated 
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Tmk  1.1'. 4. 8  iphtholdif 

1.3.4'-naphtha1  tting,  reducing, 

and   subsequently    fusing    •■■  th  i  idily 
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The  Manufacture  of  a   .\  .        Imidonaphthotdisulpho    I 
ami    Colouring    Matters    therefrom.     II.    V..    Newton 
London.     From  "The  Farbenfabriken  vormals  1-'.  Bayer 
and    Co.,"    Elberfeld,     >•  ng.    Pat. 

October  31,  1S93. 

ACCORDING   to   the   researches  of   Armstrong    and    Wynne 
i  I'roc.  Chem.  Soc.   1890,  129),  when    2.4'-naphtbylamine 
sulphonie  acid  is  treated  at   a   low  temperature  with   fuming 
sulphuric  acid  it  is  converted  into  two  isomeric  3-naph1 
amine  disulphonic  acids  hat  ing  the  constitutions — 

L.\ll,  :  NOjir  =  2  :  2'  :  4'  and  2:1:  4']. 

By  the  further  action  of  fuming  sulphuric  acid  at  a  higher 
temperature  it  has  dow  been  found  that  a  6-naphthylamine 
trisulphonic  acid  is  produced  having  the  formula — 

2.1.2'.4'.CI0H4.NHj.(SO3H)3 

When  fused  with  alkalis  the  sulphonie  acid  group  in  the 
position  4'  is  replaced  by  the  hydrozyl  group.  By  heating 
with  dilute  mineral  acids  the  sulphonie  acid  group  in  the 
position  1  i- removed,  and  there  results  2.2'.4'-naphthyl- 
amine  disulphonic  acid  The  new  amidonaphthol  disulphonic 
acid  is  to  be  employed  for  the  production  of  dyestuffs  of  the 
benzidine  series,  either  to  give  symmetrical  or  mixed 
derivatives,  and  the  colouring  matter-  obtained  ma\  b 
further  diazotised  and  combined  on  the  fibre.  The  usual 
methods    are   given   for  obtaining  -tuffs,    and    the 

following  quantities  are  employed  for  the  production  of  the 
new  raw  product  : — 50  kilos,  of  the  acid  sodium  salt  of  one 
of  the  above-mentioned  0-naphthylamine  di-uiphonic  acids, 
or  of  a  mixture  of  the  two,  are  mixed  with  150—200  kilos, 
of  fuming  sulphuric  acid  containing  40  per  ceut.  of  anhy- 
dride, keeping  the  temperature  low.  The  melt  is  then 
gradually  warmed  on  the  water-hath  until  a  test  when 
diazotised  and  combined  with  1!  salt  gives  a  readily  soluble 
orange-red  dyestuff.  The  melt,  after  careful  dilution,  is 
then  worked  up  by  the  usual  methods  into  the  sodium  salt 
of  the  new  /3-naphthylamine  trisulphonic  acid.  In  order  to 
convert  this  into  the  amidonaphthol  disulphonic  acid,  50 
kilos,  of  the  sodium  6-naphthylamine  trisolphonate,  100  kilos. 
of  caustic  soda,  and  50  litres  of  water  are  heated  iu  au 
autoclave  to  160 — 220°  C.  until  no  further  increase  in  the 
amount  of  dyestuff  occurs  on  testing  with  a  diazo  compound. 
The  melt,  after  cooling,  is  then  acidulated  with  hydrochloric 
acid,  aud  the  acid  sodium  salt  of  the  new  amidonaphthol 
disulphonic  acid  separates  out  in  matted  needles.  Dilute 
solutions  of  this  salt  show  a  violet-blue  fluorescence,  which 
turns  blue  on  the  addition  of  alkalis.  Ferric  chloride  added 
to  the  same  solution  produces  a  green,  whilst  chloride  of 
lime  gives  a  yellow  colour.  The  diazo  compound  is  orange- 
yellow  and  can  be  salted  out ;  it  turns  violet-red  with  alkalis. 

— T.  A.  L. 
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Improvements  >  the  Manufacture  of  Colouring 

H.   II.    Luke,    London.      From    K.   Oehler, 

bach-on-the-Maine,  Germany.      Fug.   Pat.  22,204, 

Beddisb-bli  i:  colouring  matters  for  unmordanted  cotton 
are  produced  according  to  this  patent  by  combining  one 
liar  proportion  of  tetrazo-diphenyl  or  -ditolvl  with 
one  molecular  proportion  of  1 .  l'.3.3'-amido  -  naphthol 
disulphcnic  acid  and  one  molecular  proportion  of  2.3- 
dihvdrow  naphthalene.  The  tetrazo  solution  from  11 
kilos,  of  tolidine  or  9-2  kilos,  of  benzidine,  75  kilos,  of 
12-5  per  cent,  hydrochloric  acid,  500  litres  of  water,  and 
7  kilo*,  of  sodium  nitrite  is  run  into  a  solution  containing 
IS  kilos,  of  the  acid  potassium  salt  of  the  above-mentioned 
amido-naphthol  disulphonic  acid  and  8  kilos,  of  caustic 
soda.  After  a  short  time  a  solution  of  8  kilos,  of  2  3 
dihvdroxy-uaphthalene  and  1  kilos,  of  caustic  soda  in 
100  litres  of  water  is  run  in.  and  having  stood  24  hours  the 
mixture  is  heated  and  the  dyestuff  precipitated  with  salt, 
filter-pressed,  and  dried.  The  colouring  matter  forms  a 
blackish-brown  powder  soluble  in  water  with  a  violet  and 
in  concentrated  sulphuric  acid  with  a  blue  colour.— T.  A.  L. 


V.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

"Antibenzenepyrine."     II.  Kissling.     Chem.  Zeit.  18, 

1  v>  I.  330. 

AxTiBENZEXEi'vnixi:.  which  is  recommended  as  a  means 
for  preventing  the  elect; i-  excitation  of  the  benzine 
(petroleum  spirit)  commonly  used  in  the  dry-cleaning  of 
wearing  apparel  (this  Journal,  1894,  385),  is  a  yellow 
turbid  liquid  of  sp.  gr.  0 •  746.  It  begins  to  boil  at  50  ('., 
63  per  cent,  distilling  over  at  180°  C.  The  residue  is  a 
brownish  jelly  which  on  ignition  leaves  an  ash,  90  per  cent, 
of  which  consists  of  magnesia.  This  residue  contains  about 
40  per  cent,  of  fatty  acids  and  GO  per  cent,  of  unsaponifiable 
hydrocarbons  boiling  at  from  240"  to  280°.  Accordingly 
antibenzenepyrine  consists  of  from  CO  to  65  per  cent,  of 
benzine  of  sp".  gr.  0-7U0,  from  20  to  25  per  cent,  of  hydro- 
carboDS  of  specific  gravity  from  0-825  to  0-830,  and  from 
10  to  12  per  cent,  of  magnesia  soap. — C.  O.  W. 


The    Waterproofing  of  Materials.      A.   Foerster.      Farb. 

Zeit.  5,  287—288. 
One  method  of  waterproofing  consists  in  precipitating 
some  insoluble  compound  within  the  pores  of  the  fabric. 
If,  for  example,  the  material  be  first  steeped  in  the  solution 
of  a  compound  in  which  the  oxide  of  aluminium,  zinc,  tin, 
antimonv,  or  lead  plays  the  part  of  an  acid,  and  then  be 
immersed  in  the  solution  of  a  salt  of  one  of  those  metals,  a 
precipitate  of  a  hydroxide  or  hydroxides  results  :  e.g.,  from 
potassium  aluminateand  zinc  acetate  are  formed  hydroxides 
of  zinc  and  aluminium.  ( Ir,  the  first  bath  may  contain  a 
soluble  silicate,  and  the  stcond  a  salt  of  some  metal  which 
forms  an  insoluble  silicate.  All  these  precipitates,  however, 
act  in  some  way  injuriously  upon  the  fabrics,  generally 
rendering  them  s"tiff  and  harsh.  On  the  other  hand,  if  fatty 
substances,  such  as  stearin,  are  employed,  the  materials  are 
oily  and  greasy  to  the  touch. 

A  combination  of  metallic  salts  and  fats  gives  a  better 
result.  Two  baths  are  prepared  :  the  first  contains  an 
emulsion  of  soap  with  potassium  aiuminate  and  sodium 
silicate  ;  the  second  is  a  concentrated  solution  of  aluminium 
acetate.  By  successive  steeping  in  these  baths  the  material 
is  waterproofed,  the  precipitate  consisting  of  aluminium 
silicate  together  with  the  aluminium  compound  of  a  fatty 
acid.  Squeezing  between  rollers  and  washing  complete 
the  process.  The  proportions  in  the  first  bath  should  be 
90  grms.  of  fatty  acid  and  CO  grms.  of  silicic  acid  for  100 
kilos,  of  water.  The  amount  of  aluminium  acetate  must  be 
twice     cr     thrice     the     quantity    theoretically    necessary. 


Materials  thus  waterproofed  exclude  rain,  but  allow  au- 
to penetrate,  and  preserve  their  essential  properties. 
unimpaired. 

An  int.  resting  process  is  that  patented  by  Dr.  J.  Holfert, 
of  Berlin,  "who  makes  use  of  the  fact  that  gum  and  gelatin 
suffer  a  change  under  the  influence  of  formaldehyde,  losing 
their  adhesive  property  and  becoming  completely  insoluble 
in  water.  The  fabric  is  steeped  in  a  solution  of  gum  or 
gi  latin  and  is  then  subjected  to  the  action  of  gaseous 
formaldehyde  or  its  solution  in  water.  Most  probably 
this  renders  the  fabric  air-  as  well  as  waterproof,  and, 
it'  so,  although  useful  for  many  purposes,  it  is  quite 
unsuitable  for  clothing.  The  patent  specification  states 
that  fabrics  so  prepared  air  specially  useful  for  medical 
bandages,  owing  to  the  well-known  antiseptic  properties 
of  formaldehyde. — R.  B.  B. 


PATENTS. 


Improvements  in  Scouring,  Degreasing,  and  Cleaning 
Wool  ami  in  Apparatus  there/or.  Frederick  N.  Turney, 
Nottingham.  Fug.  Pat.  8179,  April  22,  1893. 
Tin:  material  to  be  degreased  is  enclosed  in  perforated  wire- 
gauze  boxes  or  trays  and  conveyed  into  suitable  vapour- 
tight  chambers,  containing  a  series  of  tanks  arranged 
stepwise,  through  which  some  volatile  solvent  is  constantly 
flowing.  The  trays  containing  wool  travel  in  a  direction 
contrary  to  that  of  the  solvent,  and  are  regularly  dipped 
into  the  tanks  and  withdraw  n  :  previous  to  drying,  the  cages, 
if  made  collapsible,  may  pass  through  squeezing  rollers  to 
remove  excess  of  solvent.  The  wool  is  then  couveyed  into 
a  suitable  heater  and  dried ;  the  vapour  given  off  is  con- 
densed, so  as  to  be  used  over  again  in  addition  to  that 
recovered  from  the  tanks.  Special  provision  is  made  to 
prevent  loss  of  vapour,  both  when  the  wool  enters  and  when 
it  leaves  the  degreasing  chamber.  The  above  process, 
although  specially  applied  to  the  degreasing  of  wool,  may 
also  be  used  for  cotton  waste,  leather  scraps,  &c. — W.  K. 


A  New  ami  Improved  Process  for  the  Treatment  of  Textile 
Vegetable  Fibres,  mure  especially  those  of  the  Urtica 
Family.  A.  F.  B.  Gomess,  South  Kensington.  Eng.  Pat. 
15,945,  August  23,  1893. 

The  cementing  matter  in  the  epidermis  is  mostly  removed 
by  boiling  in  alkalis.  The  epidermis  is  rendered  brittle  by 
boiling  in  a  strong  solution  of  some  efflorescent  salt, 
e.a.,  neutral  sulphate  of  soda,  drying  ;  the  epidermis 
and  cementing  matter  are  then  subsequently  removed  by 
rotating  the  same  in  a  suitable  drum  or  otherwise.  The 
fibre  may  then  be  bleached  by  any  known  means. — W.  R. 


A  Chemical  Preparation  for  Cleaning  and  Reviving  all 
Kinds  of  Clothing.  II.  Mullerson,  London.  Eng. 
Pat.  17,711,  September  20,  1893. 

The  preparation  described  is  a  mixture  of  turpentine,  26i 
parts;  ammonia  solution,  19  parts;  methylated  spirit,  25 
parts:  ether,  2\  parts  ;  acetic  ether,  2j  parts;  and  water, 
25  parts  ;  all  by  weight.  The  claim  is  "  a  compound  for 
use  in  cleaning  and  reviving  all  kinds  of  clothing." — L.  A. 


.Yr  w  or  Improved  Process  and  Machinery  for  Imparting  a 

Silky  Appearance  to  Cotton  and  other  Yarns.     H.  Jacob, 

Argenteuil,   France.       Eng.    Pat.    19,095,   October    11, 

1893. 

The  cotton  or  other  yarn  is  first  prepared  by  passing  through 

a  liquid  obtained   by  distilling  together  methyl  aicohol  and 

/3-naphthol  disulphonate  of  sodium.     The  threads  are  then 

separated  from  each  other  by  passing  through  thread  guides 

and  thread  plates,  and  then  through  a  first  series  of  dressing 

boxes  containing  very  fluid  collodion,  and  dried  by  passage 

through  a  series  of  drying  chests.     The  alcohol  and  ether 

given  off  from  the  collodion  are  suitably  condensed  and  used 

for  preparing  further  quantities  of  collodion.     The  dressing 

and  drying   is    repeated  a   second  time,  using  collodion  of 
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a  a  third  time,  the  <  illodion  being 
~iill  ibioki  r.     I'll--  drj  iog  i  :  connected  by 

s,  which  are  formed  ol  a  bi  utral  tub 

:  ,ni  distrib  the  ends  of  thin 

oonnected  by   union  joints  other  tubes  of  the  same 
diameter,  and  opening  into  the  interior  oi  the  drying  cl 
'l'l„  .  ammunioate  with  each  other  by  small 

orifices,  which  bi  ne  diameter  :i<  the  threads  to  be 

dressed.     The  coModion   is  forced  through  the  tube   by    a 
piston   plate  resting  on  the   collodion   in  the  receiver,  and 
btcd. 

■pillar)  tube  has  inlet  and  outlet  orifices   provided 
for  the  passage  of  the  thread  at  the  same  time  the  collo 

excess  of  collodion  t>>  .  i  efl 

j.ii\  ion<  to  drying. 

The  threads  finally    pass   through  gla  -  which 

bare  a  rotator}-,  also  an  alternating  rectilinear  movement, 
so   thai  the  whole  of   the  thre  is  submitted  to 

the  gla 

lion  may  or  may  not  be  coloured  by  aniline 
dyes,     w  .  B. 

I  Paste  or  Mirture  for  Cleansing  Various  Materials  and 
i       les.      M.    Baerlein  and   C.   Dreyfus,    Manchester. 
Brig.  Pat.  19,733,  October  20,  1S93. 

^      under  III.,  page  939. 


Improvements    in     Machines   for    Washing    Fibres.      J. 
is  and  M.  Jefferson,  Bradford.     Eng.  Pat.  20,197, 
26,  1893. 

Thk  invention  c  itly,  of  an  improved  construction, 

arrangement,  and  combination  of  levers  designed^  to  ensure 
a -relatively  increased  efficiency,  and  a  powerful  weighting 
or  "  nip  "'  of  the  squeezing  rollers. 

A  second  improvement  has  reference  to  the  propulsion 
of  the  fibre  in  the  washing-machine.  In  the  washing- 
.ine  a  grid  or  tray  is  placed  in  thesud-howl;  it  his 
a  rising  and  falling  motion,  and  also  a  frame  with  a 
corrugated  or  ribbed  under-surface  inside  the  grid  or  tray, 
having  a  reciprocating  to-and-fro  motion;  the  filn 
carried  forward  between  the  grid  or  tray  and  frame,  and 
ised  on  to  the  squeezing  rollers. — W.  B. 


Improvements  in  the  Mode  of  and  in  Apparatus  /or 
Removing  Fibre  from  Cotton-Seed,  B.  Silcock,  I'oulton- 
le-Fylde.      Eng.  Pat.  24,.",4<;.  December  20,  1893. 

The  cotton-seed  is  fed  into  a  revolving  cylinder,  whilst  hot 
sulphuric  acid  of  about  120  T.  is  being  sprayed  upon  it. 
The  cylinder  is  perforated  so  that  the  seeds  with  the  larger 
fibrous  covering  npou  them  are  retained  in  contact  with  the 
B  longer  time  :  when  the  external  fibrous  matter  is 
destroyed,  the  seed  is  mixed  with  phosphate  powder 
(preferably  mineral)  to  neutralise  the  excess  of  acid  employed. 
The  mixture  is  then  introduced  into  a  second  revolving 
cylinder,  also  perforated,  containing  emery  wheels  fixed  on 
the  axis  and  revolving  at  a  high  speed  :  emery  blocks  arc  alsi  I 
attached  to  the  cylinder  in  the  spaces  between  the  wheels. 
The  fibrous  portion  of  the  seeds  becomes  rubbed  off  and  falls 
through  the  perforations.  The  dust  formed  is  drawn  off  by 
an  exhaust  fan  :    it  forms  a  valuable  fertiliser. 

The  cotton  seed,  if  necessary,  is  washed  in  a  bean-washer, 
dried,  and  crushed. — W,  B. 


Improvements  in  or  relating  to  the  Carbonisation  of  Bags, 
Wool,  or  the  like.  Gebruder  Schiill,  Diiren.  Eng.  Pat. 
12,047,  June  81,  1894. 

The  rags,  wool,  or  the  like,  to  be  carbon-  'iitained 

in  a  perforated  or  wire  lattice-work  covered  drum,  r 
in  a  chamber.  In  the  walls  of  the  chamber  is  a  system  of 
hot-air  passages  tor  the  purpose  of  heating  the  drum 
refined  to.  Acid  fumes  are  conveyed  into  the  chamber 
and  penetrate  into  ths  interior  of  the  perforated  cage, 
which  is  continually  rotating  ;  the  rags.  &c.,  thus  constantly 
present   fresh   surfaces   to  the  action  of   the  fumes.     The 
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— W.  It. 


VI.-DYEING.  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

The  Influence  of  tht   Strucluri  of  I  Fibres  on  their 

i ..  von  Georgevics. 
Chem.  Zeit.  Bep.  18,  1894,  170. 

The  author  lias  endeavoured  experimentally  to  answer 
question  as  the  chemical  character  of 

the  substance  of  the  textile  fibre  and  of  the  colouring  matter 
employed,  also  the  structure  of  the  material  to  be  dyed 
plays  any  pan  in  the  absorption  and  fixation  of  the  dye. 
Comparative  dye-trials  were  carefully  made  with  cotton  and 
precipitated  cellulose,  using  Benzopnrpurin  4  li,  also  with 
the  same  materials  and  liciizo  azui iue  (i  and  .Methylene 
blue.  The  same  textile  materials  were  also  tested  as  to 
their  behaviour  with  tannin  solutions.  Dye-trials  were 
further  made  with  mercerised  cotton,  and  similar  ones  with 
precipitated  cellulose,  using  Benzopurpurin  I  1!  and  Benzo- 
purpuriu  G  as  the  typical  dyestufis.  The  influence  of 
Structure  was  also  tested  ou  the  absorption  of  dyestuff  in 
the  cases  both  of  wool  and  asbestos.  s  the 

conclusion  is  drawn  that  the  structure  of  the  fibre  does 
exert  an  influence  on  the  absorption  of  the  dyestufis  em- 
ployed. The  fibrous  nature  of  the  material  and  the 
structure  of  the  same  uot  only  influence  the  absorption  of 
the  dyestuff.  but  also  influence  the  fixation  of  the  latter  on 
the  material.     These  ially  confirmed 

through  the  results  obtained  with  wool  and  asbestos.  Both 
materials  in  a  finely  pulverised  firm,  to  which  they  had  been 
reduced  by  purely  chemical  means,  the  question  of  chem 
change  of  the  substance  being  thus  excluded,  showed  a  far 
less  capacity  in  such  form  of  powder  to  absorb  colouring 
matters  than  in  that  of  the  original  fibre. — B.  B.  B. 


Substantial    A;o    Colouring  Matters  from  1.4-Naphthyl- 
amine  Sulphonic  Acid.     M.  1).  Bona.     Farb.  Zeit.  5,  335. 

This  is  a  study  of  the  connection  between  the  fastness  of 
colouring  matters  and  their  constitution.  The  conclusions 
are:  (1)  That  the  presence  of  1 .4-napbthionic  acid, 
influences  favourably  the  fastness  to  alkalis;  (2)  It  is 
unfavourable  to  fastness  to  acids;  (:!)  It  influences  the 
shade  of  the  dyestuff  in  the  direction  of  red;  (4)  The 
naphtiiionic  acid  dyestufis  are  inferior  in  fastness  to  light 
to  those  containing  salicylic  acid.  —  K.  B.  B. 


Sodium  Polusulphide,  a  iVeio  Material  for  Donu  stic  and 
Industrial  Scouring,  Bleaching,  and  Cleansing  Purposes, 
A.  Dankelman.     Chem.  Zeit.  i8,  1894,  332. 

Sodium  monosulphide  is  largely  used  for  the  uuhairing  of 
skins,  but  its  domestic  use  was  prevented  hy  reason  oi 
corrosive  nature.  By  treating  the  polysulphides  of  calcium 
with  sodium  carbonate,  solutions  of  sodium  poly-sulphide, 
free  from  monosulphide  arc  obtained,  which  are  mixed  with 
.in  carbonate  and  sold  under  the  name  of  "  l'olysulfine.  ' 
This  preparation  possesses  a  mild  alkaline  action  and 
dissolves  or  emulsifies  fatty  matters  adhering  to  the  textile 
fibres.  Especially  in  wool-scouring  it  was  found  that 
polvsulfine  very  readily  dissolves  all  the  suint  without  ia 
the  least  affecting  the  tibre.--t_.  <  >.  W. 
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I   '     '      caused     by    Ammonio-Cupric 
\  >.  Walter.     Fatber  Zeit.  5,  1894,  164. 

Tiir  bottoms  of  milling  and  washing  machines  are  frequently 
lined   with  brass   or  copper,  and  these  metals  often   cause 
.       ■  llj    when    ammoniacal    liquors   are    used   in 

them,  as  is  frequently  the  case.  This  was  found  to  be  due 
to  the  formation  of  ammonio-cupric  oxide,  which  sub- 
sequently acting  upon  the  cloth,  causes  an  alteration  of  the 
colon  ;  the  wool,  especially  increasing 

its  affinity  for  indigo.  By  providing  glass  bottoms  in  such 
machines  this  objection  is  avoided. — C.  0.  W. 


Progress    in    the    Industry    of   Fast     Woollen     Dyeing. 
Oesterr.  Wbllen-  u.  Leinen-Ind.  1894,  14,  220. 

Ai jzakin  colours  are  more  and  more  gaining  ground  in 
this  industry,  especially  blue  alizarin  dyestuffs,  which  have 
been  much  favoured  during  the  past  year  by  the  fashions  ; 
as  have  also  alizaiiu-cyauines,  which  latter  have  come  to 
the  front  in  producing  the  blues  having  a  greenish  shade 
with  carded  yarns,  serges,  and  cheviots,  they  being  used  in 
conjunction  with  the  fluorchrome  mordant.  In  certain 
factories  aniline  black  is  much  used  for  loose  wool,  and, 
moreover,  not  with  the  old  single  bath  process,  but  with 
wool  previously  mordanted  with  potassium  bichromate  and 
cream  of  tartar.  This  method  permits  also  of  the  com- 
bination of  alizarin  black  and  logwood,  which  has  been 
tried  for  the  new  grey  mantle  cloths  of  the  German  army. 
The  Austrian  Government  has  recently  made  the  use  of 
alizarin  red  compulsory  for  dying  the  breeches  wcrn  by  the 
cavalry  ;  further  investigations  are  in  progress  on  the  use 
of  alizarin  colours  for  dyeing  mantle  cloths  artillery  brown 
and  grey.  Of  the  smaller  States,  Koumania  was  the  first  to 
use  aniline  black  as  a  substitute  for  logwood. 

In  Germany  experiments  are  being  conducted  by  the 
Badische  Anilin-  und  Soda-fabrik  on  the  use  of  Anthracene 
blue  in  conjunction  with  Mordant  yellow  of  that  firm,  both 
for  grey  and  hunter's  green.  Mordant  yellow  has  super 
seded  the  older  Wool-yellow,  which  was  less  fast  than  fustic, 
as  has  also  Cassella's  Anthracene  yellow,  which  covers 
better  than  Mordant  yellow. 

As  in  the  dyeing  of  loose  wool,  so  also  in  piece-dyeing, 
the  use  of  alizarin  dyestuffs  is  increasing,  although  in  manu- 
factories they  are  being  kept  back  by  bad  ingrain  dyes. 

The  writer  acknowledges  the  indifferent  ingrain  tinctorial 
power  of  the  alizarin  dyes,  and  ascribes  it  to  the  rapid 
formation  of  lakes.  It  may  be,  however,  that  the  recently 
patented  process,  whereby  the  alizarin  dye  is  first  applied 
in  an  acid  bath  and  subsequently  fixed  by  means  of 
chromium  salts,  will  give  a  better  result.  It  is  still  an 
open  question  whether  in  the  process  of  mordanting  with 
"  fluorchrom,"  which  has  advantages  over  potassium 
chromate,  it  is  possible  to  protect  the  copper  vessels  by 
the  introduction  of  strips  of  zinc.  The  writer  has  obtained 
satisfactory  results  on  a  small  scale. 

Among  the  substitutes  for  alizarin  colours  the  following 
has  been  introduced  : — Diamine  fast  red,  Anthracite  black, 
and  Diamond  black.  The  first  has  been  used  for  loose 
wool,  whereas  the  latter  are  emploj-ed  principally  for  yarns, 
especially  Anthracite  black,  which  is  used  for  dark  blue  and 
black.  For  navy  blue,  Gallocyanine  is  much  used  in  spite 
of  its  fugitiveness  towards  light.  Of  new  colouring  matters 
which  withstand  the  milling  process,  Chloramine  yellow 
and  the  sulphocvanines  are  worthy  of  mention. 

The  writer  finally  discusses  the  subject  of  dyeing  loose 
wool  with  indigo  dyes  ;  it  appears  that  the  new  "  hypo- 
sulphite vat"  is  now  generally  in  use  for  bright  shades, 
whereas  for  deep  shades  the  old  woad  vat  has  advantages. 

—A.  R.  L. 


Canaigre.  S.  Kapff.  Fiirh.  Zeit.  5,  290— 291. 
In  Fiirh.  Zeit.  1,  Xos.  IS  and  19,  the  author  published  the 
results  of  his  research  on  the  taunin-containing  canaigre 
root  of  New  Mexico  and  Arizona,  and  concluded  that  the 
extract  of  the  root  might  possibly  serve  to  replace  sumach 
extract.  He  has  since  made  experiments  in  America  on  the 
large  scale  with  unfavourable  results. 


A  quantity  of  the  undried  root  was  sent  from  Arizona  to 
New  York  and  made  into  an  extract  at  30*  15.  This  gave  a 
clear  reddish  solution  and  worked  favourably,  as  on  the 
small  scale.  There  is  no  objection  to  its  use,  except  that  of 
the  cost,  but  this  appears  insurmountable,  and  is  entirely 
due  to  the  freight  expenses.  Even  when  the  percentage  of 
water  is  reduced  by  drying  in  the  sun,  from  58  to  25  per 
,  the  cost  of  transport  still  renders  the  price  too  high 
for  competition  with  sumach,  although  the  price  of  land  is 
almost  nothing,  no  cultivation  is  necessary,  and  the  negro 
labour  tor  collecting  the  roots  is  cheap.  i\o  one  has 
yel  shown  sufficient  enterprise  to  set  up  extraction  plant 
on  the  spot.  There  is  thus  no  possibility  of  the  extended 
use  of  canaigre  until  present  sources  of  tannin  are 
exhausted.— R.  B.  B. 


The  Effect  of  Certain  Metallic  Sails  in  the  Direct  Develop 

ment  of  Insoluble  Azo    Colouring  Matters  on  the  Fibre. 
Caberti  and  Peco.     Farb.  Zeit.  5,  333 — 335. 

Experiments  were  made  with  Paranitraniline  red,  Amido- 
azo-benzene  red,  a-Xaphthylamine  grenate.  Benzidine  puce, 
and  Xitrosamine  (B.  A.  S.  F.).  The  metallic  compounds 
employed  were  various  salts  of  iron,  copper,  zinc,  man- 
ganese, chromium,  lead,  and  nickel ;  also  vanadium  chloride, 
calcium,  magnesium,  and  aluminium  acetates,  potassium 
ferro-  and  ferricyanide,  and  alkaline  solutions  of  iron, 
chromium,  zinc,  and  aluminium  {e.g.  sodium  aluminate). 

Moderately  concentrated  solutions  of  the  metallic  salts 
were  added  in  various  proportions  to  the  printing  colour 
prepared  in  the  ordinary  manner,  which  was  then  printed  on 
cotton  previously  prepared  with  sodium-S-naphthol ;  the 
fabric  being  subsequently  dried,  passed  once  through  a 
Mather  and  Piatt's  steaming  apparatus,  and  soaped. 

Salts  of  copper  exercise  a  remarkable  effect  on  the  shade  ; 
1  the  printing  colour  containing  amido-azo-benzene,  parani- 
traniline, or  nitrosamine,  together  with  a  copper  salt,  gave, 
on  printing,  cutch-hrowns,  of  greater  or  less  int.  nsity 
according  to  the  quantity  of  copper.  These  shades  are  fast 
to  light,  soap,  and  acids,  especially  those  from  Cassella's 
paranitraniline.  An  example  of  the  process  of  preparing 
the  printing  colour  is  here  given  :  G2  grms.  Paranitraniline 
<  (Cassella)  are  dissolved  iu  200  cc.  HC1  at21°B.  and 
I5.">  cc.  boiling  water.  Now  add  30'.)  cc.  cold  water  and 
300  grms.  ice.  Add  gradually  272  cc.  sodium  nitrite 
I  solution  (145  grms.  per  litre),  leave  for  20  minutes  with 
occasional  agitation,  filter,  and  pour  the  filtered  solution 
into  a  mixture  of  2,200  grms.  of  gum  tragaeanth  (75  grms. 
per  litre),  with  250  grms.  of  sodium  acetate,  and  ISO  grms. 
of  copper  nitrate  (17°  B.). 

The  browns  from  amido-azo-benzene  and  nitrosamine  lose 
much  of  their  brilliancy  in  the  passage  through  the  "  Mather 
and  Piatt."  a-Naphthylamine  grenate  is  rendered  duller  by 
copper  salts,  and  benzidine  puce  becomes  yellower. 

If,  instead  of  adding  the  copper  compound  to  the  printing 
colour,  it  is  mixed  with  the  sodiuni-/3-naphthol  solution  in 
the  form  of  a  copper  soap,  prepared  with  glycerol  and 
ammonia,  very  red  shades  of  cuteh-brown  are  yielded  with 
o-naphthyhimine,  not  differing  greatly  from  brazil  wood 
browns.  With  paranitraniline,  &c,  the  shades  are  the 
same  as  when  the  copper  salt  is  mixed  with  the  printing 
colour,  but  the  preparation  with  sodium/3-uaphthol  and  a 
copper  soap  does  not  answer  well  in  practice,  for  the  fabric 
thus  prepared  quickly  becomes  brown,  and  clear  whites 
cannot  be  obtained.  The  printing  colours  containing  copper 
salt-,  with  the  exception  of  the  nitrosamine  copper  chloride 
mixture,  remain  undecomposed  for  a  sufficient  time  to  permit 
of  their  practical  application. 

Zinc  chloride  decomposes  all  azo  colours,  and  if  mixed 
with  the  printing  colour  a  considerable  evolution  of  gas 
results,  with  such  quantities  of  foam  that  even  printing  tests 
on  the  small  scale  are  impossible.  A  similar  effect  results 
from  the  use  of  potassium  ferroeyanide. 

Iron  salts,  especially  ferrous  sulphate,  serve  as  resists  for 

!   the  red  and  grenate,  but  do  not  give  clear  whites ;  in  this 

respect     they   are   surpassed   by    potassium     ferroeyanide, 

which  when  applied  in  concentrated  solutiou,  thickened  with 

1   dextrin,  forms  an  excellent  resist  for  Paranitraniline  red. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Otli.  r  -  l    i  I    bi  imium,  man 

nickel,  or  vanadium,  merelj  lend  t"  imparl  to  the  shade 
«  more  bluish  tone.  Alkaline  chromium  solutions  destroy  the 
oolour.  S  lib  of  aluminium  snd  the  alkaline  earths  infltn 
the  shade  towards  yellow,  Sodium  tincate  and  alnminate 
destroy  the  colour.  Potassium  ferrieyanide  has  no  apparent 
action. — H 


from  the  Hygienic  Standpoint. 
Rev.  d'Hygiene,  1894,  16, 

,/.  r  \\  in.  B.,  page  970. 


An  Impi  !    'in  of  Hard  Class  Beakers  for  i 

/,.>..     R.  Lepetit.     F&rberZeit.  5,  1894,  ls:i.  ' 

v      under  XXII  [.,  page  978. 


PATENTS. 

Improvements  relating  !■•  the  Drying  of  Dyed  Cotton  Yarns 
,uul  the  like.     W.  P.  Thompson,  Liverpool,  Manchester, 
and  London.      From  T.  Salzmann,    Dornbirn,   Austria, 
ember  15,  1893. 

This  invention  is  an  improvement  in  the  method  of  drying, 
which  foil  >w-  the  dyeing  process  tor  cotton  yarn,  slivers,  or 
roving,  described  iu  Eng.  PaL  I7,s72  of  1890  (this  Journal, 
1891,  918),  and  consists  in  the  use  of  :i  peculiarly- 
constructed  reel  or  spool.  The  reel  consists  of  a  wire 
spiral  and  a  number  of  longitudinal  bar- of  wood  or  other 
material,  each  bar  being  made  in  two  parts,  which  are 
ved  to  receive  the  spiral,  and  screwed  or  otherwise 
fastened  together.  i  In  tins  skeleton  reel  the  yarn  is  wound 
after  dyeing,  and  dried  preparatory  to  further  treatment, 
tin'  drying  being  quickly  accomplished  owing  to  the  air 
having  free  access  to  the  material  from  both  the  interior 
and  exterior  of  the  reel. — R.  B.  B. 


Machine  for  Loosening  and  Drying  Yams  ant!  Threads 
afti  r  St  irehing,  Dyeing,  a  id  like  Operations.  J.  T.  Mass, 
Seifheunersd  -     ony.      Eng.    Pat.    10,993,   June   6, 

1894. 

The  yarn  is  clamped  between  two  rollers  attached  to  a 
revolving  arm.  and,  while  the  arm  is  iu  rotary  motion, 
U  s  an  anvil  bloek.  This  block  consists  preferably  of  a 
wooden  roller  mounted  on  au  adjustable  axle,  the  use  of  a 
Cylindrical  bloek  obviating  injury  to  the  yarn  by  contact 
with  sharp  edges.  l!y  means  of  springs  one  of  each  pair 
of  rollers  can  be  turned  and  held  in  au  upright  position, 
to  admit  of  the  introduction  and  removal  of  the  yarn. 

— R.  B.  B. 


Improvements  ri  lating  to  the  Dyeing  of  Fibre.  II.  11.  Lak-, 
Loudon.  From  M.  V..  Waldstein  and  .V.  11.  Peter,  New 
York,  and  E,  Spott,  Brooklyn,  t'.S.A.  Eng.  Pat.  1  1,223, 
July  24,  1S94. 

StaxHIC  aeid  is  fixed  on  the  fibre  in  the  form  of  an  insoluble 
stannate.  After  mordanting  with  a  stannic  salt  in  the 
ordinary  manner,  the  fibre  is  passed  through  a  bath  contain- 
ing, for  example,  lead  acetate  or  an  ammoniacal  solution  of 
a  barium  salt.  The  insoluble  stannate  thus  formed  has  no 
injurious  action  on  the  fibre,  whereas  stannic  acid  tends  to 
render  it  brittle  and  rotten. — 11    H.  B. 


VII— ACIDS.  ALKALIS.  AND  SALTS. 

'/'!'■     0  of  Pa  hlorate   in 

C.    rlausserniann.    Chem.    Zeit,    1894,  18,    1206     IJ"7. 

nfirras     thi  tl.,t 

the   "  pure  "    nitre   intended   for   gui  | 
has   bi  i  i    found    ini  i  tontain    perchloi 

samples    wi  re  almost    free   fr ihli  i  l   that 

no  chlorate    was    present  was  ascertained  bj    I 
solution  with  a  copper-zinc 

liquid  with  silver  nitrate.  So  greater  turbidity  'ban  that 
due    t"    the    trace    >>f    i !  -loath     pn  sent 

produced.     Further,  the  nitric  aeid  distilling  o\.-r  on  beating 

this   nitre   with  excess  of  sulphuric  acid  at    1 .,  »a^ 

nearly  free  from  chlorine  that  co  mised  by  mi 

,,:  silvi  r  nil 

ibove  100   C.  gave  onl 
1  Mt  towards  the  end  of  the  distill 

which  contained  a  noteworthy  amount  .,f  chlorim       Pel 
chlorates  are  only  attacked  bj  snl 
whereas  chlorates  are  decomposed  bi  fore  l   i     i  bed. 

It    may   be  admitted   that   Hellich's  statement  t1 
chlorine  compound  constantly    present   in  nitre   is  a   per- 
chlorate is  correct,  but  it  does  not  ap]  iny  danger 
can  arise   from   this  impurity    in   nitre    need    for   making 

iwder,  as  samples  thus  contaminated  have  been 
cessfully  employed  for  years.  The  removal  ol  the  perchlorate 
on  a  manufacturing  scale  could  be  i  ffi  eping  the 

salt  fused   in  a  east-iron    vessel  until  no  the 

reaction  for  chlorine  in  a  test-portion  withdraw!  I 
mas-  from  time  to  time,  was  obtained.  In  the  event  of  this 
plan  b.intr  adopted  special  care  would  have  to  be  taken  to 
avoid  |he  presence  of  nitrite  in  the  fit 
product.  The  origin  of  the  perchlorate  is  to  be  traced  to 
the  sodium  nitrate  used  in  preparing  the  potassium  salt  bv 
double  decomposition.  That  the  perchlorate  actually  exists 
in  Chili  saltpetre  containing  0*5 — 15  per  cent,  of  sodium 
chloride,  is  indicated  by  the  circumstance  that  tin-  nitric  arid 
prepared  from  nitrate  of  this  description  is  richest  in 
chlorine  towards  the  end  of  the  distillation,  the  amount 
coming  over  being  large  at  tin-  beginning  of  the  pn 
(decomposition  of  chloride)  and  at  the  end  (decomposition 
of  perchlorate),  and- least  in  the  middle  fraction.  1'erehlorate 
probably  exists  ready  formed  in  caliche,  which  is  known  to 
contain    iodate.     In    the   analysis  saltpetre   the 

probable  presence  of  perchlorate  should  be  ci  nsidi  n  d,  and 
the  return  of  the  nitrate  by  difference  should,  the  author 
thinks,  not  be  regarded  as  adequate. — li.  B. 


The  Analijs 


q     Potassium  Nitrate.     A.  liellich.     Chem. 
Zeit.  1894,18,4s,. 

See  under  XXIII.,  p ay 


Sodium  Polysulphide  ("  Polysulfine."),  a  neu>  Material 
for  Domestic  and  Industrial  Scouring,  Bleaching,  and 
<  V,  ansing  Purposes.    A.  Dankelmann.     (  hem.  Z        | 

1S94,  33i>. 

See  under  VI.,  page  945. 


PATENT-. 


Improvements    in     the    Manufactun      of    Alumina    and 
Aluminous    Compounds    and    Metallic    Aluminium    or 

Allans   if  Aluminium,  and   obtaining   Chlorine.  Hydro- 
chloric Aeid.  Carbonate  of  Soda,  and  other  Bij-V 
resulting    /ram     this     Manufacture.        1».    A.    Pi-niakoff, 
Paris.     Eng.    Pat.   20,604,    April    5  (under  International 
Convention),  1893. 

Pure  alumina   is  obtained   by  melting   bauxite  with  sodium 
carbonate,  and  precipitating  the  cleared  solution  by  carbonic 
acid.     But  the  alkaline  alnminate  is  obtained  more  economi- 
cally  by    heating  bauxite   with    sodium  sulphate,  a  pi 
which  yield-  also  sulphur  diuvlc  and  oxygen,  according  u> 


- 
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[nation,    Al  I  N     Si  ',       8Na  UOa   i    S02  +  O. 

Tie  effluent  gases  are  mixed  with  "a  proportionate  quantity 

of  hot  air."  and  passed  over  previously  calcined  bay  salt 

I     to   form  sodium   sulphate,  chlorine 

being  evolved  mixed  with   the  excess  of  nitrogen.     If  sttam 

1   hydrochloric   acid  is  obtained  instead  of   chlorine. 

iium  aluminate  is  decomposed,  as  in  the  tir-t  process, 
by  carbonic  acid,  to  obtain  alumina  and  recover  sodium 
carbonate.  When  using  sodium  sulphate  it  is  preferred  to 
add  sodium  sulphide  in  the  proportion  indicated  by  the 
equation,  4A130;  +  NajS  +  3Na2S04  -  8NaA10a  +  4SO;, 
and  pyrites  may  replace  the  sodium  sulphate  ;  in  which  case 
the  sulphur  dioxide  may  be  burned  into  sulphuric  acid. 
But  if  it  is  preferred  to  pass  the  gas  over  sodium  chloride, 
some  oxidising  material  capable  of  easy  regeneration,  such 
as  barium  peroxide,  calcium  manganite  or  plumbite,  or 
cupric  sulphate,  is  added. 

Aluminium  sulphide  for  application  in  obtaining  alumi- 
nium is  produced  by  passing  carbon  bisulphide  over 
aluminium  sulphate  heated  to  "  nascent  red,"  thus — 

A12(S04)3  +  CCS.  =  ALS3  +  6COa  +  12S, 

and  the  carbon  bisulphide  is  regenerated  by  passing  the 
sulphur  vapour  over  incandescent  carbon.  The  process  is 
modified  by  heating  aluminium  sulphate  with  a  sulphide,  as 
sodium  sulphide,  in  vapour  of  sulphur,  the  final  products 
being  aluminium  sulphide,  sodium  sulphide,  and  sulphur 
dioxide.  Another  method  consists  in  heating  a  mixture  of 
alumina  and  calcium  sulphide  in  sulphur  vapour  to  obtain 
aluminium  sulphide  and  sulphur  dioxide,  with  recovery  of 
the  alkali  sulphide.  It  is  stated  that  the  function  of  the 
sulphide  consists  in  transferring  the  sulphur  in  vapour  to 
the  alumina,  at  the  same  time  depriving  the  latter  of  its 
oxygen,  so  that  "  an  extremely  small  quantity  of  sulphuret 
is  sufficient  to  sulphurate  considerable  quantities  of  alumina 
or  of  sulphate  of  alumina." 

Lead  or  iron  may  he  used  for  reducing  aluminium 
sulphide  to  obtaiu  aluminium.  It  is  stated  that  lead  does 
not  form  alloys  with  aluminium  ;  but  that  when  iron  is  used 
as  reducing  agent,  the  aluminium  may  be  obtained  pure  or 
alloyed  with  iron.  In  regenerating  the  lead  or  iron  sulphide, 
the  sulphur  dioxide  evolved  may  be  utilised  in  obtaining 
sulphuric  acid.  Sodium  may  replace  lead  or  iron  in  reduc- 
ing aluminium  sulphide.  It  is  pointed  out  that  aluminium 
sulphide  being  much  richer  in  metal  than  the  chloride  or 
fluoride,  it  is  better  suited  for  electrolytic  reduction,  and  it 
is  slated  that  when  fused  it  dissolves  alumina  easily,  and 
that  the  mixture  may  be  electrolysed  as  readily  as  the  pure 
sulphide. — E.  S. 

Improvements  in  the  Construction  of  Ammonia  Apparatus. 
G.  E.  Davis,  Salford.  Eng.  Pat.  19.G30,  October  18, 
1893. 

Hexagonal  caps,  steadied  by  wings,  are  placed  on  the 
division  plates  of  the  ammonia  apparatus,  covering  a  number 
of  small  apertures,  instead  of  the  central  aperture  covered 
by  a  cap,  described  in  Patent  16,349,  18S8  (this  Journal, 
>s.'.  ss4  i.  A  bent  dip-pipe  is  used  to  convey  the  liquor 
from  the  division  of  the  apparatus  immediately  above  the 
liming  chamber  to  a  point  above  the  liquor  level,  in  order  to 
prevent  the  entrance  of  lime  to  the  upper  portion  of  the 
apparatus.  A  perforated  tray  with  hexagonal  caps  is  placed 
at  a  spot  above  where  the  liquor  enters  the  apparatus,  so 
that  the  caps,  when  luted  by  steam  condensed  upon  them, 
mav  act  as  washers  to  arrest  mechanically-carried  particles. 
— E.  S. 

Improvements  in  the  Manufacture  of  Cement  from  Chance 
or  Ammonia-Soda  Alkali  Waste  or  the  like.  li.  K.  Rigby, 
Ditton,  F.  A.  K.  Xeill,  St.  Helens,  and  A.  C.  Carr, 
Rainhill.     Eng.  Pat.  19,705  (amended;, October  19, 1893. 

The  inventors  have  found  that  the  waste  from  the  ammonia- 
soda  process,  and  from  the  Chance  sulphur-recovery  process, 
may  be  utilised  in  making  cement,  if  first  washed  in  a 
prescribed  manner,  and  then  incorporated  with  so  much 
lime  or  other  alkaline  earth  as  will  reduce  to  3. ',  percent., 
or  preferably  to  3  per  cent.,  the  proportion  of  injurious 
matter  retained   by  the  waste.     The   proportion   of   lime  to 


be  added  is   determined  by  analysis  of  the  mud,  and  the 
constituents   named   as   injurious   are   calcium   chloride  and" 
sulphate,  sodium   chloride  and   sulphate,  iron   sulphide,  and 
free  sulphur. 

lor  washing  the  waste,  a  double  tank,  or  one  having  more 
than  two  compartments,  is  used,  into  the  upper  part  of 
which  the  waste,  mixed  with  water,  is  run  through  a  pipe 
having  as  many  valved  branches  as  there  are  compartments. 
The  tank  is  first  supplied  with  water  to  about  three-fourths 
its  height  from  a  water  pipe.  The  finely-divided  waste 
gradually  settles  to  the  bottom  in  a  washed  stale.  The 
supernatant  liquid  is  removed  by  pipes  placed  at  suitable 
heights.  The  washed  waste  is  emptied  out  through  a  mud 
cock  by  aid  of  a  hose,  or  through  the  manhole  door. 

The  amendment  consists  in  the  substitution  of  the  word 
"Ammonia-soda  waste"  for  "  Le  Plane  alkali  waste,"  as 
formerly  used. — E.  S. 


Improvements  in  Acid  Raisers  or  Steam-Jet  Pumps  for 
liaising  Acids,  Alkalis,  and  other  Liquids.  C.  Long, 
Walsall,  and  W.  11.  Burkitt,  Wednesbury.  Eng.  Pat. 
5187,  March  13,  1894. 

See  under  I.,  page  930. 


Improvements  in  Condensing  Plates.  J.  W.  Mackenzie, 
London.  From  Brante  and  Co.,  Lyons,  France.  Eng. 
Pat.  7229,  April  11,  1894. 

See  under  I.,  page  930. 


Improvements  in  the  Process  of  Manufacturing  Carbonic 
Acid,  ami  in  the  Production  of  By -Products,  such  as 
Sodium  Sulphate  and  Magnesium  Sulphate.  E.  W. 
Enequist,  New  York,  U.S.A.  Eng.  Pat.  14,228,  July  24, 
1S94. 

Nl TEE-CAKE  (acid  sodium  sulphate)  containing  about  25  per 
cent,  available  acid,  is  dissolved  in  about  twice  its  weight,  of 
hot  water,  and  is  brought  into  contact  with  magnesite  in 
excess  under  conditions  admitting  of  the  collection  of  the 
carbonic  acid  evolved.  The  solution,  containing  sodium  and 
magnesium  sulphates,  is  drawn  off  into  tanks,  in  which 
Glauber's  salt  crystallises  out.  The  solution  containing  now 
sodium-magnesium  sulphate,  is  concentrated  to  42° — 45°  B., 
when  the  double  salt  crystallises.  If  it  is  desired  to  obtain 
a  larger  proportion  of  sodium  sulphate,  sodium  chloride  is 
added,  either  in  the  first  stage  of  the  process  or  later.  The 
sodium-magnesium  sulphate  may  be  decomposed  by  an 
alkaline  hydrate  or  carbonate,  to  obtain  magnesium 
hydroxide  or  carbonate  and  an  alkaline  sulphate  ;  or  the 
|   double  salt  may  be  decomposed  by  an  alkaline  earth  hydrate. 

— E.  S. 


^ILL-GLASS,  POTTERY,  AND 
ENAMELS. 

PATENTS. 

Improvements  in  Moulds  fur  Moulding  Terra  Cotta  Blocks 
and  like  Articles.  II.  L.  Uoulton  and  J.  M.  ('air, 
Lambeth.     Eng.  Pat.  19,4  15,  I  >ctober  16,  1893. 

Teuua  cotta  blocks  arc  moulded  in  plaster  of  Paris  moulds, 
and  hitherto  the  massive  and  cumbersome  outer  case  of  the 
mould  has  been  made  likewise  of  plaster  of  Paris  ;  a  large 
amount  of  plaster  is  needed  for  them,  and  when  the  mould 
is  no  longer  required  the  material  of  which  the  case  is  made 
is  useless.  In  the  present  invention  the  outer  case  is  made 
of  a  fibrous  asphalte  which  is  readily  worked  when  hot,  and 
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sets  firmly  irheii  cold.     Then  nbeusedoi 

l>\    melting   the   material.     The  composition   preferred    i- 

pitch,  I  cwl  .  old  plaster  moulds,  ground,  56  to  7.'i  lb 

\    i 


Improvement)  in  the  Manufacture  of  '/';/'"  s  and   Vessels  of 
i  i  \      i:  owne,    i  beapside.      From    i ■. 

Kastner,  Dresden.     Eng.  Pat.  10,159,  May  25,  1894 

I  in  - 1     i,  improvements  in  tabes  and  receptacles,  consisting 
of  ■  '  ing  of  paper  or  fabric 

surrounding  it. 

•  tubes  and  vessels  covi  red  in  the  customary  manner 
with  layers  of  impregnated  paper  or  other  material  are  apl 
tn  liiv.ik  from  shock,  and  if  they  do  bo  break  or  splinter, 
portions  of  glass  are  liable  to  be  carried  bj  a  liquid  Bowing 
through  tlic  tubes  topnrtssuch  as  stop  cock  valves,  whereby 
they  are  liable  to  do  damage. 

In  the  pri-i-ii t  invention  the  glass  tube  is  separated  from 
it-  envelope  of  paper  or  the  like  by  a  layer  of  viscous 
aophalte,  preferably  that  known  as  "Goudron  Mineral," 
with  :t  to  5  |ii  cent,  mineral  oil  added.  Elastic  rings 
separate  the  tube  from  it-  paper  envelope  at  the  two  ends. 
Bj  ibis  arrangement  the  liability  to  fracture  is  much 
diminished,  and   if  bn  -   occur  the  fragments  of 

idhere  to  the  viscous  asphalte. — V.  t'. 


a  ting    Pottery,  Glass,  or  similar  Goods. 
Percy  Shelley,  1  -   iffordshire.     Eng.  Fat.  13,017, 

July'.".,  1894. 

Thk  design  is  taken  from  the  engraving  in  the  usual  manner, 
printers'  lone  or  mixed  with  non- 

metallic  colouring  matter,  and  the  design  is  at  »nce  trans- 
ferred to  the  article.  The  paper  is  then  pulled  off  and  the 
(in  oil)  is  dusted  over  with  the  colours.  By  this 
-  decorative  effects  are  obtained  which  have  hitherto 
only  been  produced  by  painting,  tilling  in,  or  laying  on  the 
colours  by  pencil  or  similar  implement  A  further  advantage 
is  that  a  design  can  be  printed  in  various  colours  in  which 
each  colour  can  be  produced  in  any  part  of  the  design 
without  being  superimposed  upon  the  colour  in  which  the 
design  ha-  beer  transferred. —  V.  C. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Effect  of  Frost  on  Building  Construction.     Zeits.  Oesterr. 
lugenieur- and  Architektenvereins,  1894,  7- 

Yu;i"t  -  experimental  walls  were  constructed  in  Vienna  in 
the  winter  of  1890,  and  the  behaviour  of  different  cemen- 
titious  materials  was  thus  ascertained.  The  wails  were  1  m. in 
length,  2  m.  in  height,  and  had  a  thickness  of  03  m.  They 
were  built  with  loiuuion  mortar,  lioinau  cement,  Portland 
cement,  and  slag  cement,  the  water  used  being  in  some  -  - 
at  the  prevailing  winter  temperature,  and  in  others  at  a 
temperature  of  25  C.  Water  containing  7  per  cent,  of 
common  salt  was  also  used  for  some  of  the  tests  with 
Koman  and  Portland  cement.  The  external  temperature 
ranged  from  —  3  C.  to  —  16:  C.  The  results  of  the  experi- 
ments may  be  summarised  as  follows :  Portland  cement 
(to  which  no  common  lime  had  been  added)  gave  _ 
result-,  t]10  remaining  materials  being  inferior  thereto.  In 
the  case  ol  Koman  and  Portland  cement  the  addition  of  s;.lt 
appears  to  he  useful. — B.  I>. 


Quick-Setting  Cement.     H.  Geyer.      Thonind.  Zeit.   1894, 
18,  280. 

t  ektaix  hydraulic  cements  set  almost  instantaneously.  The 
author  found  that  reburning  such  cements  at  a  high  tem- 
perature had  no  influence  on  their  rapidity  of  setttDg,  but 


i  umina  to 
silica,  he  a 

high  content  Of  alum.:  II, 

points  out   tint  it   i-  not  sufficient   to  km. 
alumina  to  the  total  silica  in  the  raw  n 
may  in-  pn  inert, 

thus  disturbing  the   calculated    ratio  sumes  that 

both  silica  and  alumii 
es.—  l(.  I'. 


/;;;/»;-..  ,  mi  nts  in  Tt  tling  II  I 

Thi  1894,18,251. 

Tin.  authoi    submits   the   following   p 

sideration  :  — 

(l.i  The   standard   tesl    for  the    constancy    of  volume 
i  •■  soundness  ")  of  hydraul 

late. 

(•_'. )  Cement  can  dered  fault 

constancy  of  volume  when  two  test-pat-,  after  27  day-' 
hardening,  the  one  in  cold  water,  the  other  in  water  at 
90  ('.,  remain  hard  and  perfectly  free  from  buckling  or 
cracking. 

(3.)   It    i-   desirable    to  insert   in   the  standard  n. 
testing,  a  rapid  test  for  constancy  of  volume,  consisting  in 

allowing  test-pats  to  harden  for  24  hour-  in  the  air.  then  for 
two  hours  under  cold  water,  and  finally  for  24  hours  under 
water  at  90    > 

(4.)   Cements,  to  be   desigi  ng,"   should 

remain  at  least  two  hours  after  gauging  without  showing 
signs  of  tnci]  tent  -etting. 

(5.)  A   slow-sttting    cement    should   not   be   considered 
faulty  because  its  setting  is  accompanied  by  a  notable 
of  temperature.      Many  slow-setting   cements   of  excellent 
quality  begin  to  Bet    after  hours,   and   then   set 

completely  in  one  hour,  giving  a  rise  of  temperature  of 
5 — 7    C.      l'rin  ,nunts  stand   the    pat-test,  they 

■  nerally  better  than  such  as  begin, to  set  after  half  an 
hour  to  one  hour,  and  finish  the  setting  process  after  about 
seven  bouts,  as  in  this  gradual  settim.'  the  evolution  of  heat 
is  so  distributed  that  no  perceptible  rise  of  temperature  takes 
place. 

(6.)  It  is  not  correct  to  judge  the  quality  of  eement  merely 
from  the  US  day  cold  t<  sion   specimens.     Compres- 

sion tests  and  hot  tests  after  7,  I  1,  and  28  days  -hould  also 
be  used. —  P.  B. 


PATENTS. 


Improvements  in  thi  Manufacture  of  Cement  from  Chance 
or  Ammonia  Soda,  Alkali  Waste,  or  the  like.  15.  K.  Rigby, 
Ditton,  F.  A.  II.  Neill,  St.  Helen-,  and  A.C.  Carr.  Rain- 
hill.     Eng.  Pat.  19,705,  October  Id,  It 

See  under  ~V II.,  page 


Improvements  in   the  Preservation    of  Wood.     E.  Groebe, 
Koenigsteiu,  Germany.     Eng.  Pat.  14,599,  July  3 

Dnv  wood  is  placed  in  a  close  vessel  from  which  the  air 
is  exhausted  ;  a  solution  of  "  tribasic  or  tetrabasic  phosphate 
of  lime  in  sulphurous  acid  "  is  then  admitted,  and  the  charge 
is  submitted  to  a  pressure  of  from  six  to  eight  atmospl 
for  about  two  hours.  The  wocd  thus  impregnated  is  dried, 
preferably  in  a  heated  enclosed  space,  to  admit  recovery  Of 
the  escaping  sulphurous  acid." — 1     - 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.         [Oct.  31, 1894. 


X.-METALLTJKGY. 

The  Cyanide  Process.     Walter  II.  Virgoe.     Eug.  and 
Mining  J.  57,  1894,  533—531. 
Is  the   matter  of  gold-bearing  ores,  concentrates  and  tail- 
ings, only  such  material  is  adapted  to  the  process  as  is,  First : 
Low-grade,  because  the  higher  the  grade  of  the  material  the 
stronger  thi  of  cyanide  must  he,  and  the  greater 

the  resulting  loss  of  cyanide.  An  extraction  of  80  per  cent.  ■ 
on  a  25  dollar  ore.  means  a  loss  in  the  tailings  of  5  dols.  per 
ton.  Similar  extraction  on  100  dollar  ore  means  a  loss  per 
ton  of  20  dols.,  besides  a  heavier  loss  in  cyanide,  owing  to 
the  necessity  of  using  a  more  powerful  solution.  Second  : 
The  gold  in  the  ore  and  concentrates  must  be  in  a  fine  state 
of  division,  as  potassium  cyanide,  like  chlorine,  exerts  a 
very  slow  solvent  action  on  coarse  particles  of  gold.  Third  : 
The  material  must  he  entirely  free  from  deleterious  com- 
pounds capable  of  absorbing  the  cyanide,  such  as  copper- 
bearing  minerals  and  the  easily  decomposable  products  of 
the  oxidation  of  pyrites,  such  as  ferrous  and  ferric  sulphates 
and  basic  sulphates,  &c.  Fourth :  The  material  must, 
above  all  things,  possess  good  leaching  properties  at  the  size 
of  mesh  required  for  economical  extraction. 

Again,  the  manner  in  which  the  gold  is  mechanically 
carried  in  the  material  is  of  paramount  importance.  If  it 
is  contained  in  crystals  of  sphalerite  or  galena  it  cannot  be 
extracted,  and  this  is  very  frequently  the  case  where  the 
gold  is  contained  in  mispickel — arsenical  pyrites.  Some 
tellurium  ores  offer  considerable  difficulty,  yet  in  certain 
eases,  as  at  Cripple  Creek,  high  percentages  have  been 
saved  at  a  small  cost  of  cyanide. 

At  the  Mercurgold  mine,  Fairfield,  Utah,  the  ore  is  a 
siliceous  limestone,  containing  magnetic  oxide  of  iron, 
traces  of  cinnabar  and  gold.  The  latter  occurs  in  a  very 
fine  state  of  division,  coating  the  particles  of  magnetic 
oxide,  and  giving  the  ore  a  value  of  about  15 '22  dols.  per 
ton.  The  cost  of  treatment,  extracting  73  per  cent,  by 
bullion  returns  from  the  refinery  works,  is  about  2- 40  dols. 
per  ton,  exclusive  of  royalty,  superintendence,  and  office 
expenses,  thus  set  forth : — 

Dollars. 

Potassium  cyanide,  1  "27  lb  per  ton 0'66 

Zinc,  0-55  lb.  per  ton 0'05 

Labour  (7  shifts  per  24  hours,  6  day  and  1  night)    1*12 
Supplies,  repairs,  fuel,  freight 0' 57 


This  expense  has  been  "lowered  by  an  increase  being  made 
in  the  capacity  of  the  plant.  The  ore  is  a  typical  one  for 
the  process. 

The  process  is  far  better  adapted  to  the  treatment  of 
auriferous  than  argentiferous  material.  In  fact,  it  must  be 
admitted  that  the  cyanide  process  is,  comparatively  speaking, 
unsuitable  for  the  treatment  of  silver  ores,  and  notably 
because  argentiferous  ores  leach  with  more  difficulty  than 
gold  ores  in  the  raw  state. 

Again,  because  cyanogen  has  a  greater  affinity  for  gold 
than  for  silver,  consequently  silver  ores  require  long  treat  ■ 
ment  with  strong  solutions.  Silver-bearing  minerals  are 
much  more  complex  in  their  nature  than  those  containing 
gold,  and  require  finer  crushing  and  agitation,  and  consume 
a  larger  amount  of  cyanide.  Lastly,  such  silver  ores  as  can 
he  treated  successfully  by  lixiviation  methods  can  usually  be 
more  economically  handled  by  some  process  in  which 
cheaper  chemicals  arc  used,  and  on  which  no  royalties  or 
other  charges  have  to  be  paid,  such  as  the  Van  Patera 
process.  However,  without  discussing  the  merits  of  the 
cvanide  process  as  compared  with  others,  it  may  be  stated 
that  the  chlorides  and  bromides  of  silver  are  easily  reduced, 
and  extractions  of  over  80  per  cent,  have  been  made  on 
antimonial  silver  ores,  the  value  of  which  does  not  exceed 
30  dols.  to  40  dols.  per  ton.  Difficulty  has  always  been 
encountered  in  treating  silver  sulphide  ores.  Those  in 
which  the  value  is  contained  in  galena  crystals  cannot  be 
handled. 

Regarding  the  qualities  in  an  ore  essential  for  successful 
treatment,  it  can  be  at  once  seen   that  large  percentages  of 


extraction  may  be  achieved  at  a  heavy  cost  of  cyanide,  and 
the  leaching  qualities  at  the  mesh  requisite  for  economical, 
extraction  may  be  such  as  to  render  the  process  worse  than 
useless  owing  to  the  length  of  time  required  to  draw  off 
the  cyanide  solution  and  succeeding  wash  waters.  In  this 
latter  difficulty  is  the  keynote  of  many  of  the  failures  in 
cyanide  plants.  Filter  presses  have  been  tried  in  South 
Africa,  but  without  satisfactory  results,  owing  to  their  cost 
and  the  power  required  to  work  them.  No  mechanical 
means  have  as  yet  been  devised  for  the  satisfactory  separa- 
tion of  pulp  and  solution  in  the  case  of  poor  leaching  ores. 
Sui  h  an  invention  would  revolutionize  the  metallurgical 
world  as  far  as  the  wet  reduction  of  ore  is  concerned. 

The  cyanide  process  is  very  far  from  being  a  simple  one. 
Many  of  its  difficulties  are  mechanical,  but  there  are  also 
marry  chemical  problems  in  connection  with  it  that  must  be 
thoroughly  understood,  in  order  that  a  factory  may  be  run 
with  intelligence  and  economy. 

The  value  of  the  alkali  cyauides  in  the  MacArthur-Forrest 
process  of  extracting  gold  and  silver  from  their  ores  depends 
upon  the  fact  that  such  cyanides  possess  the  property  of 
forming  soluble  double  salts  with  these  metals,  viz. : — 

I. 

Ags  +  4KCy  +  O  +  H,0  =  2AgKCy..  +  2KHO 

silver-  potassium  cyanide. 

II. 

Aus  +  4KC'y  +  O  +  H,0  =  2AuKCys  +  2KHO 

aureus  potassium  cyanide. 

It  is  possible  that  hydrogen  is  evolved  during  these 
reactions,  as  thus  shown  :  — 

III. 
Ag  +  2KCy  +  H20  =  2AgKCy2  +  KHO  +  H. 

Since  potassium  cyanide  costs  50  cents  per  pound, 
delivered  in  cases  of  100  lb.,  the  primary  aim  in  treating  all 
ores  is  to  insure  a  maximum  amount  of  extraction,  with  a 
minimum  consumption  of  cyanide,  consequently  all  sources 
of  waste  should  be  investigated,  and,  where  possible, 
averted. 

That  such  sources  of  waste  may  be  investigated  it  is 
necessary  to  examine  closely  the  reactions  due  to  atmos- 
pheric influence  liable  to  occur  in  the  storage  tanks ; 
reactions  occurring  in  the  leaching  vats  in  treating  different 
classes  of  ore,  also  reactions  occurring  in  the  zinc  precipita- 
tion boxes.  Considering,  first,  the  following  sources  of 
waste  liable  to  occur  in  the  supply  tanks  : — ■ 

1.  Sources  of  waste  due  to  the  exposure  of  the  solution  to 
the  effects  of  light  and  air. 

2.  Sources  of  waste  due  to  impurities  iu  the  factory  water 
used. 

It  is  well  known  that  cyanide  of  potassium,  when  exposed 
to  the  air,  deliquesces  and  evolves  hydrocyanic  acid — 

KCy  +  ILO  =  KHO  +  HCy. 

The  presence  of  the  hydrocyanic  acid  gas  iu  large 
quantities  in  the  atmosphere  surrounding  the  tanks  in 
cyanide  factories  is  always  a  very  noticeable  feature. 

The  evolution  of  this  gas  may  be  brought  about  in 
another  manner,  where  the  surface  of  the  solution  is 
exposed  to  the  air  and  is  liable  to  absorb  carbonic  acid  gas. 
Thus  :— 

2KCy  +  C02  +  H„0  =  K2C03  +  2HCy. 

Again,  potassium  cyanide  is  a  very  easily  oxidizable 
compound  and  when  irr  solution  in  contact  with  the  atmo- 
sphere, is  liable  to  be  converted  to  some  extent  into 
potassium  cyanate,  and  this  again  into  the  bicarbonate  : — 

KCNO  +  2H2<J  =  KHCO-,  +  NH3 

Instances  are  known  where  impurities  irr  the  factory  water 
used,  have  decomposed  the  potassium  cyanide  to  a  very 
marked  extent.  It  will  be  seen  that  water  holding  much 
carbonic  acid  gas  iu  solution,  or  water  containing  soluble 
metallic  sulphates  will  decompose  a  cyanide  solution. 
Hence,  water  as  pure  as  possible  should  always  be  used  in 
factory  solutions. 
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The  determination  of  the  aourci  ■  i 
in  the  teaching  i  implex  and  difficult  matter, 

sources  of  waste  in  the  tea<  rimilat  to  those 

in  the  itoi  There  are  also  the  losses  d 

by  base  metals  in  the  ore  treated.  In 
rd  to  hematite  and  limonite  ores  Ibe  consumption  of 
ide  is  nsuall]  low.    This  is  also  tl  with  sulphide 

of  iron  ores,  provided  the  latter  be  free  from  all  oxidation. 
Then  ifCalifomia  consume  a  little  more 

cyanide  than  the  corresponding  ferruginous  ores.     '• 
and  sine  blendes  are  unattached.     Great  difficulty  has  always 
been  ed  in  treating  co  lining  more 

than  •_*  pel  cent,  or  3pi  wing  to  the  very 

lusivy  consum]  aide.     A  quarter  of  one  per  cent, 

solution  is  invariably  the  eon- 

Inininvxopper  must  be  treated  by  this  process. 

Pjntiferous  ores  are  liable  to  contain,  especially  when 
mined  above  the  permanent  water-level,  soluble  salts  of  iron 
and  small  amounts  of  free  sulphuric  acid.  h  is  necessary, 
therefore,  in  Heating  ores  of  this  description,  to  tii  ~t  leach 
them  with  water,  in  order  to  dissolve  the  ferrous  anil  ferric 
sulphates  out,  and  afterward  to  decompose  the  insoluble 
basic  sulphates  with  a  solution  of  >  da-lye  or  lime  water. 

In  the  sine  precipitation  boxes  not  only  does  an  amount 
of  zinc  enter  into  solution  proportionate  to  the  amount  of 
gold  and  silver  and  base  metals  precipitated,  such  as  Cu.  Sb, 
A-,  &c.,  thus:— - 

2KAuCys  -  Zn  =ZnCys.2KCy  -  An, 

but  far  more,  and  the  excess  is  proportionate  to  the  decom- 
position of  the  potassium  cyanide.  Looking  at  the  reactions 
occurring  in  an  ordinary  zinc  box,  reactions  inpart  purely 
chemical,  in  part  electro-chemical,  involving  a  waste  of 
cyanide,  it  is  seen  that  as  soon  as  the  gold  is  deposited  on 
tlie   tine  si  ii  is   at   once   established 

between  the  electro-negative  gold  and  the  electro-positive 
zinc  hydrogen  is  vigorously  evolved  at  the  negative  pole 
the  sine  converted  into  hydrate,  which  in  turn  is 
immediately  attacked  by  the  excess  of  potassium  cyanide, 
forming  sine  potassium  cyanide  and  potash  : — 

Zn(OH),  r   IKCy  -  ZnCyj.2KCy  +  l'KIIO. 

As  this  reaction  is  incessantly  occurring  the  solution 
becomes  very  strongly  alkaline  in  the  lower  compartments 
of  the  line  boxes.  This  galvanic  action  is  a  source  of  a 
large  loss  of  cyanide,  not  only  by  causing  the  formation  of 

the  double  salt  of  zinc  and  potassium  cyanide,  but  un- 
lpubtedly  by  causing  the  oxidation  of  a  certain  quantity  of 
potassium  cyanide  to  cyanate. 

In  the  majority  of  factories  the  mistake  is  made  of  not 
discarding  screens  made  of  fine  iron  wire  in  the  compart- 
ments of  the  precipitation  boxes,  because  there  is  a  strong 
galvanic  action  established  immediately  between  the  zinc 
and  the  iron  so  soon  as  the  cyanide  solution  flows  through 
them,  hindering  the  deposition  of  gold  and  silver  and 
augmenting  to  a  marked  degree  the  loss  of  cyanide  through 
solution  of  the  zinc,  besides  largely  increasing  the  zinc  slimes 
in  the  product  and  making  them  more  difficult  to  handle. 
Commercial  zinc  is  only  slightly  soluble  in  potassium  cyanide, 
but  in  contact  with  iron  it  is  readily  dissolved,  especially  in 
the  lower  compartments  of  the  precipitation  boxes,  where  the 
solution  is  most  strongly  alkaline.  This  reaction  is  thus 
expressed — 

Zn  -  2KHO  =  Zn(KO)a  +  H- 

Zn(KO)9  -  2KCj   +  2H.O  =  ZnCy,.-K(>    -    IKIIO. 

Again,  the  majority  of  boxes  in  use  are  far  too  long. 
There  is  no  advantage  to  be  gaiued  in  using  boxes  -10,  30, 
and  40  ft.  in  leugth. 

Precipitation  takes  place  mainly  in  the  upper  compart- 
ments, after  which  the  solution  is  unnecessarily  exposed  to 
the  action  of  the  zinc. 

It  is  best  to  observe  the  rule  that  a  larger  number  of 
smaller  boxes  is  preferable  in  economic  practice  to  a  small 
number  of  very  long  boxes  such  as  those  referred  to  in  the 
last  paragraph. 

The  c]  has  a  very  serious  competitor,  in  the 

treatment  of  many  classes  of  ore,  in  chlorination,  "  a  process 


1  the  payment  of  no  royalties,  and  which 
!u  fonnei  ly  owing  to  tbi 
reduction  in  the  price  of  chemicals  used." 


The   i  'yatrid     Proci  the  2  w.  It. 

l'eldttn. ,,,,,.      Eng    and  Mining  .1.  58,  108. 

Tiik  nut  ints,  of  an  a  treating 

capacitj  Bth(  at 

present  in  use  for  the  treatment  of  tailings  and  con  entratea 
on  the  V7itwatersrand  are  of  great  variety,  both  in  size  and 
design,  the  general  principle  in  all  of  them  being 
the  same,     ["he  objects  which  they  have  to  fulfil  consist 
briefly  in:   I.  Lixiviation  of  the  ore,  tailings,  or  concentrates 
with  weak  solution  of  cyanide  of  potassium  for  the  purpose 
of  dissolving  the  gold.     2.  Treatment  of  the  solution  to  pre- 
cipitate  the   dissolved  gold   j,,  ,iK.  metallic  form. 
plants  we  have  the  three  main  features:    i.  Leaching  or 
filter  vats.      _'.    Lanndi  is.   for  precipitation — "  . 
:t.  Storage  vats  for  solutions. 

In  considering  the  treatment  required  for  any  particular 
ore  or  tailings  three  (.Mints  are  to  be  taken  into  account  :  the 
condition  of  the  gold,  whether  coarse  or  fine;  the  material, 
whether  acid  or  neutral  ;  and  what  metals  with  a  strong 
affinity  for  cyanogen  are  contained  in  the  material. 

The  condition  of  the  gold,  that  is  its  .r  fine- 

ness, determines  the  length  of  time  required  in  contact  with 
the  cyanide  solution  to  effect  its  dissolution.  On  the  Wit- 
watersrand,  generally  speaking,  the  gold  is  very  fine,  and  a 
period  of  12  hours'  standing  under  a  strong  solutionis 
usually  sufficient  with  tailings  to  dissolvi  as  much  of  the 
gold  as  it  is  commercially  profitable  to  extract.  Further 
treatment  with  weak  solutions  is  chiefly  in  the  nature  of 
washing  to  remove  the  already  dissolved  gold.  In  the 
treatment  of  pyritic  concentrates  a  very  much  longer  contact 
with  the  solvent  is  required. 

By  an  acid  ore— a  familiar  phrase  in  the  district— is 
understood  the  presence  of  the  products  of  the  partial 
decomposition  of  pyrites,  usually  free  sulphuric  acid,  soluble 
salts,  such  as  ferrous  sulphate,  or  insoluble  basic  iron  salts. 
All  of  these  substances  are  destructive  to  cyanide,  forming 
with  it  compounds  useless  in  the  extraction  of  gold. 

As  to  other  metals  found  in  the  ore,  certain  copper  com- 
pounds are  the  most  troublesome.  It  has  been  found, 
however,  that  in  many  cases  this  difficulty  may  be  overcome 
by  the  use  of  weak  solutions. 

The  treatment  of  acid  ore,  or  rather  tailings  rendered  acid 
by  the  partial  oxidation  of  the  crushed  pyritous  ore,  offers 
more  difficulty  than  in  the  case  of  the  free-milling  ore.  In 
order  to  overcome  the  cyanide-destroying  qualities  of  the 
acid  or  iron  salts  present  it  is  necessary  to  have  recourse  to 
neutralisation  by  means  of  an  alkali  or  alkaline  earth, 
caustic  soda  or  lime,  with  or  without  a  preliminary  water 
washing  to  remove  such  soluble  "cyanicides"  as  may  be 
present.  If  the  quantity  of  cyanicide  present  is  large, 
and,  by  testing,  a  considerable  proportion  of  it  is  found  to 
1  e  soluble  in  water,  a  preliminary  water  wash  is  generally 
applied.  It  has  hitherto  frequently  been  the  custom  to 
water  wash  in  the  same  tank  in  which  the  subsequent  treat- 
ment with  cyanide  is  effected,  the  water  wash  being  run  to 
waste.  In  the  writer's  opinion  this  is  a  practice  which 
cannot  be  too  strongly  condemned,  as  accounting  largely-  for 
the  so-called  "  mysterious "  discrepancy  between  the 
expected  yield  of  gold  as  estimated  from  assays  made 
before  and  after  the  treatment  and  the  actual  return.  When 
a  water  wash  charged  with  acid  out  of  the  ore  comes  in 
contact  with  residual  quantities  of  cyanide  solution  lying  in 
the  bottom  ami  adhering  to  the  sides  of  the  tank,  a  certain 
quantity  of  hydrocyanic  acid  gas  is  liberated,  which, 
diffusing  through  the  whole  tank,  is  capable  of  dissolving  a 
not  inconsiderable  amount  of  gold  from  the  ore.  Such 
dissolved  go'.d  is  not  precipitated,  even  if  passed  through 
zinc,  and  is  consequently  run  to  waste  with  the  water 
wash.  If,  in  order  to  economise  caustic  soda  and  lime, 
water  washing  be  adopted,  it  should  be  done  in  tanks 
which  are  reserved  for  the  special  purpose,  and  the 
ore  should  then  be  transferred  to  the  cyanide  treatment 
This  means  a   little  extra  cost   for  haudling,  but  it 
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„;]],  in  i!  amount  to  less  than  the  loss   of  gold 

incurred  bj  the  other  method.  I"  order  to  neutralise  the 
remaining  acid,  a  quantity  of  a  solution  of  caustic  soda,  of 
which  the  amount  necessary   must   be  approximately  deter- 

exj  rimental  test,  is  run  od,  allowed  to  stand  for 
an  hour  "or  so.  and  then  drained  ofi  into  an  "  alkali  "  sump, 
there  to  be  made  up  to  strength  for  the  next  lot.  Where 
practicable  it  is  a  good  plan  to  mix  powdered  lime  with  the 
ore,  as  tl  is  not  only  saves  caustic  soda,  but  also  keeps  the 
cyanide  solutions  freer  from  suspended  ferric  hydrate,  which, 
in  the  case  of  using  caustic  soda  alone,  makes  them  very 
turbid,  and  fouls  the  zinc. 

reliminary  treatment  having  been  finished,  cyanide 
solutions  are  applied.  The  strength  of  the  first  solutiou 
may  vary  from  0-25  per  cent,  to  0-5  percent.  The  number 
Strength  of  subsequent  solutions  and  washes  and  the 
time  of  contact  required  depend  entirely  on  the  quality  and 
nature  of  the  ore. 

The  average  extraction  from  acid  ore,  say  from  5  or  0 
dwt.  stuff,  may  be  put  down  at  70  per  cent.  Concentrates 
of  3  oz.  value  will  give  an  extraction  from  90  up  to  98  per 
cent,  in  three  or  four  weeks'  treatment.  With  regard  to  the 
treatment  in  the  presence  of  metals  with  an  affinity  for 
cyanogen,  the  principle  usually  adopted  is  to  apply  the 
weakest  possible  solution  which  has  been  approved  by 
experience. 

Having  obtained  the  gold  in  solution,  precipitation  in  the 
zinc  boxes  is,  as  a  rule,  a  simple  matter.  Roughly  speaking, 
it  may  be  said  that  if  solutions  leaving  the  boxes  assay 
more  than  2  dwt.  per  ton  the  precipitation  is  not  as  it  should 
be.  This  may  be  owing  to  the  paucity  of  zinc  in  the  boxes, 
which  should  be  rectified  at  once,  or  too  great  speed  in  the 
flow  of  the  solution,  or  in  a  few  ca-cs  to  insufficient  cyanide 
in  the  solution. 

Having  reconverted  the  gold  iuto  the  metallic  form  by- 
passage  of  the  solutions  through  the  zinc  shavings  it  is 
obtained  as  a  sludgy  looking  precipitate,  commonly  known 
as  "  slimes,"  and  the  next  step  is  to  get  it  into  marketable 
shape.  This  is  done  by  separating  from  the  zinc,  drying, 
roasting,  and  smelting.  The  clean  up,  which  takes  place 
once  or  twice  a  month,  is  conducted  as  follows  : — A  small 
amount  of  clean  water  is  run  through  the  boxes  to  remove 
the  cyanide  solution,  which  might  otherwise  be  injurious  to 
the  workmen.  The  zinc  shavings  are  taken  out  after  being 
twisted  and  scrubbed  in  the  water  to  remove  as  far  as 
possible  the  gold  adhering  to  them.  In  some  cases  there  is 
quite  a  thick  plating  on  the  zinc  which  cannot  well  be 
removed  by  scrubbing,  hut  this  is  usually  ignored,  as  the 
shavings  are  returned  to  the  boxes  in  any  case,  and  this 
plating  will  go  into  the  precipitate  of  the  next  clean-up. 
Having  removed  nearly  all  the  coarse  zinc,  the  precipitate 
contained  in  the  water  is  allowed  to  settle ;  an  addition  of 
a  little  alum  will  considerably  assist  this  process.  Most  of 
the  clear  water  is  then  siphoned  or  pumped  off,  and  the 
precipitate  together  with  the  remaining  small  quantity  of 
water  is  drawn  off  into  a  calico  or  linen  filter  or  a  filter 
press.  After  drying  sufficiently  to  handle  with  a  scoop 
the  precipitate  maybe  further  dried  in  iron  pots  and  is  then 
ready  for  roasting  and  smelting. 

The  object  of  the  roasting  is  to  oxidise  the  greater  por- 
tion of  the  zinc,  which  has,  in  the  form  of  small  chips  and 
shavings,  fallen  through  the  zinc-box  trays,  so  as  to  cause 
it  to  combine  in  the  subsequent  smelting  with  the  fluxes, 
and  leave  the  bullion  fairly  line.  Oxidation  by  the  aid  of 
the  atmospheric  air  is  sufficient,  but  a  certain  amount  of 
the  zinc  oxide  subsequently  becomes  reduced  by  the  carbon 
of  the  plumbago  melting  pots  and  re-enters  the  bullion. 
A  good  method  of  roasting  has  been  found  to  be  the 
addition  of  a  little  nitre,  say  about  3  to  10  per  cent,  to  the 
precipitate.  It  is  best  applied  as  a  strong  solution  before 
drying  the  precipitate,  so  that  it  gets  equally  mixed  with 
tin-  whole  mass. 

The  precipitate  having  been  sufficiently  roasted,  the  next 
step  is  to  mix  it  with  suitable  quantities  of  flux,  and  smelt 
the  mixture  in  plumbago  pots.  The  fluxes  commonly  used 
are  bicarbonate  of  soda,  borax,  and  sand. 

One  of  the  great  bugbears  of  the  cyanide  men  on  the 
Witwatersrand  has  been  the  treatment  of  slimes,  by  which 


is  meant  the  very  fine,  or  in  the  case  of  free-milling  ores, 
the  clayey  portion  of  the  tailings.  .Many  suggestions  have 
been  made  for  the  treatment  of  these,  but  the  only  really 
practicable  scheme  so  far  appears  to  be  to  allow  them  to 
dry  thoroughly,  and  by  screening  or  otherwise  to  reduce 
them  to  a  line  powder.  This  powder  is  thoroughly  mixed 
with  sandy  tailings,  and  the  mixture  will  usually  allow  of 
percolation  fairly  well.  The  trouble  is  that  if  these  slimes 
go  into  the  vats  in  half-dried  lumps  they  will  absorb  liquid 
and  pass  away  as  slime.  There  is  no  chemical  difficulty  in 
the  way.  Another  solution  suggested  is  dry  crushing  and 
direct  treatment  of  the  powdered  ore  with  cyanide. 

An  important  discussion  now  going  on  relates  to  the 
question  of  removing  the  pyrites  from  tailings  by  concen- 
tration before  treating  the  latter  by  cyanide. 

The  cost  of  treating  tailings  by  the  cyanide  process  is 
necessarily  determined  in  large  part  by  local  conditions, 
the  nature  of  the  ore  treated,  and  the  special  facilities  for 
handling  the  ore.  The  biggest  item  of  cost  is  generally 
for  the  cj'anide  of  potassium,  which  probably  averages  on 
the  Witwatersrand  about  -IS  cents  per  ton  of  ore  treated. 


The  Cyanide  Process.     W.  R.  Feldtmann.     Eng.  and 
Mining  J.  58,  1S94,  218— 219. 

Mr..  Vikgok,  in  describing  the  nature  of  the  material 
suitable  for  treatment  by  the  cyanide  process,  names  four 
points  as  essential: 

1 .  He  says  that  the  ores  to  be  treated  "  must  be  low-grade 
because  the  higher  the  grade  of  the  material  the  stronger 
the  solution  of  cyanide  must  be,  and  the  greater  the  loss  of 
cyanide,"  and  points  out  that  20  per  cent,  left  in  a  25  dols. 
ore  means  less  loss  of  gold  than  20  per  cent,  left  in  a 
100  dols.  ore.  While  granting  that  the  treatment  of  high- 
grade  ore,  concentrates,  or  tailings  entails  the  use  of  compara- 
tively strong  solutions,  and  consequently  increased  loss  of 
cyanide,  the  author  would  suggest  that  higher  grade  material 
will  generally  bear  a  greater  working  cost.  Further, 
experience  on  the  Witwatersrand  is  that  whereas  80  per 
cent,  is  a  good  extraction  from  low-grade  tailings  of  say 
5  dols.  or  so,  we  can  treat  concentrates  running  60  dols.  and 
upward  to  obtain  a  90  per  cent,  to  95  per  cent,  extraction. 
As  regards  cost,  it  is  mentioned  that  the  Crown  Reef  Gold 
Mining  Company  is  treating  its  concentrates  (from  blankets) 
by  cyanide  at  a  cost  of  about  5 '50  dols.  per  ton. 

Coming  to  the  question  of  the  various  sources  of  loss  of 
cyanide,  the  author  states  that  the  amount  of  the  chemical 
wasted  in  the  zinc  boxes  is  probably  not  so  great  as  Mr. 
Virgoe  seems  to  think.  From  some  experiments  tried  in 
the  laboratories  of  the  African  Gold  Recovery  Compauy,  it 
appears  that,  by  means  of  pure  zinc-potassium  cyanide 
(without  admixture  of  free  potassium  cyanide)  gold  is 
dissolved  from  ores. 

Mr.  Virgoe  can  satisfy  himsplf,  the  author  considers,  that 
all  the  cyanogen  in  the  zinc-potassium  cyanide  can  be 
combined  with  an  alkali,  and  can  be  determined  by  the 
silver  nitrate  test  by  simply  rendering  a  solution  of  the 
double  salt  fairly,  strongly  alkaline,  by  addition  of  sodium 
or  potassium  hydrate. 

In  actual  practice  it  is  found  that  addition  of  alkali  to 
working  solutions  which  have  become  somewhat  weak  in 
alkali  brings  up  the  strength  by  regenerating,  i.e.,  decom- 
posing the  zinc  cyanide.  Potassium  iodide  being  used  as 
an  indicator,  this  is  not  a  fallacious  result  effected  by  the 
misleading  action  of  free  alkali  on  the  silver  nitrate  test. 
So  that,  us  a  matter  of  fact,  when  the  solutions  are  pretty 
strongly  alkaline  they  contain  no  zinc  as  cyanide,  but  only 
as  hydrate  dissolved  in  alkali  (zincate  of  potash,  &c).  In 
consequence,  the  author  would  prefer  to  err  on  the  side  of 
somewhat  excessively  long  boxes  and  thorough  precipitation 
rather  than  too  limited  a  precipitating  surface,  and  conse- 
quent pumping  back  into  the  tailings  or  ore  of  solutions 
assaying  high  in  gold. 


the  joi'un'.u,  oi-'  iiii:  socuvrv  of  chemical  industry. 


v  Smelting   and    Rtfin  I  ■-     ■  r.  and 

1/  llcttcl.      Johanni  I      m.  and 

Mot.  Soo.,  Jul)  38,  1894 
Tin    proocssi  n   ii  Phi     mntci  ial 

for  smelting   was    mixed    with   Derbyshire  lead    b1 
Buorsp  ir,  and  i  lelted  in  n   fui 

nnil  lead)  copper  matte.     The  material  having  becu  melted 
down,  the  coppci    I  ived  iuto  the  matte  together 

with  some  gold  and  silver,  the  remainder,  with  the  i 
tioo  "i  :i  small  q  iantit)  pas  ing   ii  I 
in  the  molten  Ii  id      During  melting,  il   maybe  rem 
a  certain  proportion   of  the  lead  and   silver  passed  away  in 
fame.      rhe    rem  liudei    ol     l  lie     |  isted     in 

extracting  the  gold,  ; -■  i .  K  ad,  platinum,  palladium, 

anil  milium  from  each  other. 


\  on  i  'ynnide   Works.      Caldei 

Johanm  a.  and  Met.  Soc,  July  28,  1894. 

In  the  re-treatment  of  a  mass  of  residues  by  the  African 
Re  over)  i  otnpany,  from  which  on  the  average  70  per 
cent,  of  the  original  gold  had  been  already  extracted,  the  extra- 
ordinary faol  w  is  discovered  that  their  value  was  no  longer 
IS  dwts.,  liu'  '.i  dwts.  only.  Explanations  as  to  the  reason 
of  this  discrepancy  were  sought  for  in  vain,  until,  when  all 
the  residues  had  been  re-treated,  the  site  they  had  occupied 
w.is  Bampled,  with  the  result  that  the  top  3  ins.  were  found 
to  assay  38  dwts.  fine  gold  per  ton,  evidently  derived  from 
tlu-  soluble  gold,  produced  bj  the  cyanide  solution,  con- 
tained in  the  residues,  continuing  to  act  after  discharge, 
and  being  gradualy  washed  downward  by  the  rain.  The 
Barrett  Gold  Mining  Company  at  Kaapsche  Hoop,  some  30 
miles  west  of  Barbcrton,  is  probably  unique,  in  that  much  of 
its  me  is  treated  by  cyanide,  and  ver)  good' extractions 
obtained,  without  preliminary  crushing  in  a  battery  or  other 
machine.  The  ore  i~  of  an  earthy  nature,  containing  much 
ferric  hydrate,  and  is  so  aofl  that  it  does  oot  require  blasting 
for  extraction,  but  is  dag  out  with  pick  and  shovel.  By  sift- 
ing through  trommels  worked  by  hand,  the  liner  portion,  after 
mixing  with  tailings  to  assist  filtration,  is  fitted  for  cyanide 
treatment.  These  trommels,  or  cylindrical  rotary  screens, 
are  also  very  useful  in  separating  coarse  tailings  from 
lumps  of  slimes.  They  may  be  seen  in  operation  at  the 
Caledonia  Works  of  the  African  Gold  Recovery  Company, 
near  the  Meyer  and  Charlton  battery.  For  this  purpose 
they  p — ess  the  following  advantages  over  the  incline 
-  generally  used  : — 

1.  Greater    capacity  \  a    sieve    S    ft.    long    and    :i    ft.    in 

diameter   has    a    capacity    of  SO   tons    per    day,   and 
requires  six  Kaffirs  to  work  it. 

2.  Cleaner  product  j  sieving  of  three  or  even  four  holes 

to  the  linear  inch  may  be  used. 
:!.   Perfect    mixing  nl    lime  with  tailings,  when    this   is 

required. 
4.   Delivery    of    lumps    into     trucks      without     further 

handling. 

It  will  be  general!)  admitted  (hat  the  weight  of  a  cubic 
foot  of  tailings  depends  upon,  at  hast,  the  following  factors, 
all  liable  to  variation  from  time  to  time:  — 

(I.)  Nature   of    material,    e.g.,  whether    weathered    or 

pyritic. 
(2.)   Degree  of  fineness;  other   things  being  equal,   the 

tiuei  the  material  the  lighter  it  is. 
(3.)   Whether  or  not  closely  packed,  as  in  a   settling  pit 
or  lower  portion  of  a  deep  vat.  or   much   tossed    about, 
as  by  the  operation  of  siftii 
(l.i  Percentage  of  moisture  contained. 
It  is    mentioned    in    Mr.    W.    R.    Feldtmann's    valuable 
article  on  gold  extraction  by  means  of  cyanide  |  see  page  952  I 
that  solutions,  after  leaving  the  zinc  boxes,  should  not  contain 
than  2  dwts.  per  ton  of  fine  gold.     Assuming  that  this 
amo  ked  if  this  would  not  account  for 

the  soluble  go'd  in  the  residues,  which  is  sometimes  con- 
sider., d  mystei  io'i-  ':  Ever)  ton  of  water  introduced  iuto 
the  works,  as  moisture  in  the  tailings  charged,  obviously 
neces.-ita'c-  a  ton  of  dilute  cyanide  solution  discharged  as 
moisture  in  the  residues.      When   a  final   water   washing  is 


this  dilute  solution  is.ol  course, itained  in  the  Ii 

portion,  of  the  residues  only.     Hero  we  would  seem  to  h  ive 
the  reason  for  the  lower  portion  of  the  residues  being  richer 

than  the  upper,  simply  because  it  is   i stencd  with 

bearing  solution  instead  of  water,  and  theories  a-  to  the 

cyanide     solution    carrying     neb     gold    -limes    down/ 

through  tl  ad  depositing  th tar   the  botl 

would   appi  n    ni  i  dless.     As    so  n.n.   ol    d 

in  the  total  I 
tbij    ""   the    Rand  the 

residues,  tl  .i--uiniiiL'  d   onl)  the 

dwt.  i  i  aid  amount  to  50,0001  per  annum,  and  the 

bfulness  to  ensui 
cipitation  in  the  zinc-boxes  L\  using  !   sufficient 
strength,  sufficient  zini                i  |uable  slon  rate  of  How  is 
is. 


Ore  Roasting  with  a  Blast.     L.  Eloz.     Chcm.   Zeit. 

18,  953—954. 
Freqi  i\uv    complol  ;  is   nol    required,   as,   for 

instance,    with     silver-hearing    copper   pyrites,   which,  in 
order  to  obtain  a  good  matte,  should  contain  from  10  I 
percent,  of  sulphur  after  roasting.     It  is  often  stated  that 
ores-.  dead-roasted,  and  the  required  on  of 

sulphur  made  up  b)  adding  raw  ore.  Practical  men, 
however,  know  that  this  is  nol  correct.  The  O'Hara  fun 
which  has  lately  been  much  used,  has  a  production  of  from 
24  to  36  tons  in  21  hours.  Its  first  cost  and  up-keep  are, 
however,  more  than  many  mines  can  afford.  Bruckner 
cylinders  are  theoretically  good,  yet  they  have  only  been 
used  in  a   few  districts,  for  partially  roasting  easily  treated 

ores,  or  for  chlorinizing.     Foi    more    i il    roasting,  or 

where  high  temperatures  are  necessary,  they  are  not 
suitable.  A  new  roasting  furnace  has  lately  been  dee 
by  Rartlett,  originally  for  making  zinc  white,  but  it  is  also 
applicable  for  roasting  pyrites.  It  is  rectangular  in  i-hape 
and  has  a  b.d  of  perforated  cast-iron  plates,  through 
which  a  low  pressure  blast  is  introduced  :  from  the  upper 
part  of  the  furnace  a  Que  leads  to  the  dust  chambl 

Live  coal,  or  burning  wood,  is  spread  over  tile  bed,  and 
covered  with  a  uniform  layer  of  a  mixture  of  roughly 
broken  ore  and  fuel,  and  the  blast  turned  on.  The  roasting 
is  Completed  in  about  an  hour,  when  the  roasted  product, 
which  i-  in  the  form  of  porous  slabs,  is  withdrawn.  After 
a  few  shovelsful  of  coal  have  been  thrown  on  the  bed  the 
furnace  is  ready  for  re-charging.  The  consumption  of 
fuel,  which  may  be  coil  slack,  or  fine  coke  or  charcoal,  is 
about  In  or  12  per  cent,  of  the  weight  of  ore  roasted.  <  Ire 
of  all  percentages  of  sulphur,  from  medium  to  high,  can 
be  roasted  :   it    is    not    Mutable  for  lead  ores,  however,  as   a 

considerable  loss  of  lead  take- place,  although  no  los 
silver  has  been  obsi  pved.  A  blast  has  also  been  tried  with 
other  forms  of  roasting  furnaces.  In  applying  it  to  the 
Bruckner  cylinder,  the  refractory  lining  was  removed,  and 
six  iron  ribs  attached  to  the  inside  of  the  outer  cylinder. 
To  these  8  second  cylinder  of  perforated  iron  was  fixed. 
The  lib-  divide  the  space  between  the  two  cylinders  into 
six  compartments.  From  each  of  these  an  iron  tube  leads 
to  a  central  distributing  valve,  so  arranged  that  it  only 
admits  ihe  blast  to  those  compartments  over  which  the  ore 
lies  as  tb.e  cylinder  rotates.  In  the  "  Pearce  "  furnace  the 
stirring  arm-  and  shaft  are  made  hollow,  and  the  former 
are  perforated  so  as  to  admit  the  blast  iuto  the  midst  of  the 
mass  which  is  being  roasted. — K.  13.  P. 


The  Manufacture  of  Steel  in  the  Open  Hearth.  .1.  A. 
Lencauchez.  Iron  aud Steel  Institute.  Autumn  Meeting, 
1894.     The  Ironmonger,  68,  1894,   iG6— 368. 

Aftei;  dealing  with  the  advantages  of  the  open  health 
process,  the  author  describes  a  furnace  with  stationary 
hearth  erected  at  Anzin  to  produce  steel  of  extra  welding 
quality  tor  tube  manufacture.  The  bricks  for  the  burners 
and  roof  are  made  of  magnesite,  and  special  precautions  are 
taken  to  prevent  the  accumulation  of  dust  in  the  chequer 
work  by  having  straight  pas-ages  without  any  projections. 
The  chief  point  of  the  pr<  ss  is  the  injection  of  cold  air 
through  the  sides  or  roof  as  well  as  the  usual  blast  into  the 
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furnace  to  the  extent  of  5  to  15  per  cent,  of  the  weight  of 

the  air   necessary    for  the  complete   combustion  of  the  pas. 

The  air  jets  are  directed  on  to   the  metal  bath,  by  the  use 

of  inclined  tuyeres,  to  lay  bare  the  metal  and  to  remove  the 

-      layer  of  slag  or  cinder  from  its   surface  so  as  to 

tate    oxidation.       The    air    jets     likewise    cause    an 

,te  mixture  of  the  hot  air  and  gas   as  they  enter  the 

hearth,  aud  by  so  doing  raise  the  temperature  of  the  flame 

and  direct  it  on  to  the  surface  of  the   metallic  bath.     The 

final  result   of  the  combustion  is  only  slightly  modified  by 

them. 

At  first  sight  a  cooling  effect  might  be  expected,  but  the 
result  is  otherwise,  as  the  air-jet  unco\  ers  the  metal  and 
stimulates  the  oxidation  with  the  consequent  combustion  of 
the  liberated  carbon  monoxide.  Without  the  use  of  the 
sloping  tuyere,  this  gas  mostly  escapes  combustion  "  as  it 
parated  from  the  zone  of  hot  air  by  a  layer  of  the 
products  of  combustion  which  only  contain  a  very  little  free 
oxv£en."  Under  these  circumstances  it  only  burns  in  the 
regenerators,  where  it  is  less  effective  than  in  the  hearth. 
In  the  pig  and  scrap  process  the  relative  proportion  of  pig 
has  been  increased,  the  charge  now  consisting  of  two-fifths  of 
hematite  iron  and  three-fifths  of  old  iron,  scrap,  &c,  for  the 
production  of  extra-weldable  steel  with  25  to  30  per  cent, 
elongation.  Previously  the  furnaces  produced  only  30  to 
32  tons  of  steel  per  24  hours,  but  owing  to  the  prevention 
of  stoppages  by  the  use  of  the  dust-catchers,  &c,  the 
minimum  out-tuni  is  1,000  tons  of  ingots  per  month  of  25 
effective  working  days,  or  on  an  average,  40  tons  per  day. 
The  coal  consumption  in  the  producers  has  at  the  same 
time  been  reduced  from  748  lb.  to  605  lb.  per  ton  of  steel 
made.  As  the  object  of  blo-.ing  in  air  is  to  refine  as  much 
pig-iron  as  possible  by  the  air  as  well  as  to  increase  the  out- 
turn there  should  ensue  less  costly  conditions  owing  to  the 
smaller  quantity  of  slag,  and  to  its  removal  at  a  relatively 
low  temperature. 

The  author  announces  his  intention  of  making  further 
trials  with  the  blast  at  higher  pressures  and  also  with  the 
ore  process,  and  gives  the  following  as  the  probable  mode 
of  procedure.  The  metal  is  fused  at  a  relatively  low 
temperature  in  a  slightly  oxidising  flame  to  obtain  the 
desulphurisation  by  the  manganese  contained  in  the  pig- 
iron  or  added  in  the  form  of  ferro  manganese.  The  tempera- 
ture is  then  raised  by  blowing  to  oxidise  silicon  and 
phosphorus.  Lime  is  added  to  neutralise  the  last  traces  of 
phosphoric  acid.  Combined  with  the  blowing  it  will  he 
possible  to  oxidise  by  successive  additions  of  hematite  or 
other  ores,  which  should  be  as  pure  as  possible  and  possess 
calcareous  gangues.  It  will  be  advantageous  to  reduce  the 
use  of  these  oxides  to  a  minimum  especially  when  they  are 
difficult  to  obtain.  The  elimination  of  sulphur,  phosphorus, 
and  silicon  is  effected  at  temperatures  lower  than  that  at 
which  decarburisation  commences,  or,  in  other  words,  at 
which  carbonic  oxide  is  generated.  At  these  relatively  low 
temperatures  the  basic  walls  do  not  suffer.  Decarburisation 
can  he  performed  with  a  very  small  minimum  of  ore,  or  the 
ore  may  be  entirely  omitted,  for  the  main  paints  for  con- 
sideration are  the  shortening  of  the  operation  as  well  as 
obtaining  economical  results.  The  smaller  the  quantity  of 
ore  the  less  will  be  the  amount  of  slag,  the  shorter  will  be 
the  time  required  for  repairs,  and  the  lower  will  be  the  cost 
of  converting  the  iron  into  steel. 

In  the  discussion,  Mr.  James  Riley  stated  that  the  author 
had  given  them  the  credit  side  for  the  hastening  of  the  pro- 
cess, but  he  had  not  given  the  debit  side  for  loss  and  expense 
of  blowing,  &c.  He  could  not  understand  why  they  should 
try  to  accomplish  in  the  open  hearth  furnace  inefficiently  that 
which  could  be  so  well  done  in  the  Bessemer  converter.  Mr. 
G.  J.  Snelus  said  that  in  the  ore  process  if  the  metal  was  to  be 
oxidised  by  air  they  would  not  recover  the  metal  from  the 
oxide  put  in.  The  great  advantage  of  the  open  hearth  ore 
process  was  that  by  the  reduction  of  the  added  ore  as 
'  much  steel  was  obtained  from  the  furnace  as  there  was 
pig-iron  put  in,  which  meant  that  they  got  the  steel  from 
the  added  ore  for  practically  the  price  of  the  ore.  This 
advantage  would  be  sacrificed  by  the  plan  proposed.  On 
the  other  side  the  process  is  put  forward  as  of  advantage  in 
cases  where  good  ore  is  not  obtainable.  -A.  W. 


The  Use  of  Caustic  Lime  in  the  Blast  Furnace.  Sir  Low- 
thiau  Bell.  Iron  and  Steel  Inst.  Autumn  Meeting, 
1SP4.  The  Ironmonger,  68,  1894,  346—351. 
li  has  been  found  that  a  preliminary  calcination  of  limestone 
results  in  a  considerable  advantage  in  blast  furnaces  of 
about  50  ft.  in  height,  but  in  the  ease  of  the  modern  furnaces 
of  SO  ft.  high  the  saving  in  fuel  does  not  repay  the  cost 
iucurred  in  calcining  in  the  lime-kiln.  The  author  infers  from 
experiments  that  the  carbon  dioxide  is  not  expelled  from 
calcium  carbonate  until  the  temperature  is  reached  in  its 
descent  in  the  furnace  where  the  dioxide  is  reduced  to 
carbon  monoxide  by  the  heated  coke.  If  this  he  correct, 
then  in  the  loftier  furnaces  the  carbon  dioxide  from  the 
fuel  is  probably  absorbed  by  the  calcined  limestone  in  the 
higher  and  cooler  portions,  only  to  be  decomposed  again 
lower  down,  as  in  the  case  of  the  uucalciued  limestone. 
Experiment  showed  tnat  a  moderate  elevation  of  temperature 
greatly  expedited  the  union  of  carbon  dioxide  with  caustic 
lime,  so  that  the  above  combination  might  take  place 
extensively  in  the  warm  reducing  zone. 

It  is  found  that  the  use  of  raw  limestone  entails  an 
absorption  of  about  4,200  calories  for  the  expulsion  of 
carbon  dioxide,  and  a  further  4.3U0  calories  in  decomposing 
the  liberated  carbon  dioxide,  or  8,500  calories  in  all.  This 
is  much  reduced  by  a  preliminary  treatment  in  the  limekiln, 
although  the  calcination  in  the  latter  is  very  imperfect  The 
author  gives  a  large  number  of  figures  showing  the  varia- 
tions in  calories  used,  &c,  in  different  furnaces,  using  raw- 
and  calcined  limestone.  The  temperature  of  the  furnace 
gases,  when  the  latter  is  employed,  is  higher  than  with  the 
raw  limestone  by  between  100°  and  200;  F.  This  results 
firstly  from  the  greater  weight  of  the  raw  limestone,  and 
secondly,  because  the  union  of  carbon  dioxide  with  lime 
should  such  take  place,  is  a  source  of  heat. 

The  conditions  under  which  heat  is  applied  in  the  blast 
furnace  are  more  favourable  to  economy  than  most  other 
modes  of  raising  the  temperature  of  bodies.  On  the  other 
hand,  the  action  of  the  lime-kiln  is  very  defective.  It 
is  not  surprising,  therefore,  that  whereas  one  unit  of  coke 
burnt  as  it  is  in  a  blast  furnace  only  affords  about  4,200 
calories,  one  unit  of  coal  burnt  in  a  lime-kiln  gives  off 
nearly  double  this  amount.  The  loss  in  the  latter  case  by 
the  ignition  of  the  coal  near  the  upper  surface  of  the  kiln  is 
such  that  nearly  16,000  calories  are  evolved  to  effect  that 
which  is  accomplished  with  about  5,000  calories  in  the  blast 
furnace.  As  a  matter,  therefore,  of  commercial  difference 
there  is  not  much  to  choose  between  the  coke  in  the 
furnace  and  coal  in  the  kiln.  The  small  coal  used  in  the 
kiln  is  only  half  the  price  of  coke,  hut  of  the  former  double 
the  weight  is  required. 

The  author  discusses  the  question  of  heat  distribution  and 
appropriation  irrespective  of  the  question  of  lime.  An 
increase  of  300"  F.  (from  1,100  to  1,400°)  in  the  tempera- 
ture of  the  blast  by  the  change  of  stoves  is  shown  to  have 
very  little  effect  on  the  temperature  of  the  escaping  gases — 
a  rise  of  40?  only.  But  the  temperature  of  combustion  must 
rise  in  some  proportion  or  another,  aud  whether  it  does  so  to 
|  any  appreciable  or  dangerous  extent  or  not  is  an  important 
question.  From  the  character  of  the  slag  there  does  not 
]  appear  to  be  much  inconvenience  as  a  result  of  the  change 
in  the  temperature  of  the  blast. 

The  opinion  that  furnaces  heated  with  superheated  air 
have  a  disposition  to  "  hang  "  is  generally  accepted  as 
correct.  The  author  does  not  say  that  with  a  temperature 
of  blast  under  1,000"  F.  this  difficulty  is  entirely  overcome, 
but  he  has  little  doubt  "  that  it  has  increased  many  hundred 
fold  in  the  few  years  that  fire-brick  stoves  have  been  in  use 
at  the  Clarence  works."  Moreover,  the  tendency  complained 
cf  "seems  to  increase  with  the  age  of  the  furnace."  whilst 
again,  with  the  higher  temperature  of  blast  there  is  greater 
irregularity  in  the  quality  of  the  iron  and  consequently  iu 
the  consumption  of  coke.  These  irregularities  are  largely 
due  to  the  want  of  uniformity  in  the  blast  temperature,  which 
latter  seems  inseparable  from  the  nature  of  brick  stoves. 

In  the  discussion,  Mr.  Chas.  Woods  said  that  for  years  he 
had  economically  used  calcined  limestone,  with  the  result 
that  there  was  a  saving  in  coal,  and  that  the  furnace  gases 
were  better  and  hotter  for  generating  steam.  He,  however, 
calcined  the  limestone  and  ironstone  together  in  about  equal 
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proporti.  us,     Xii  C.(  a  a  written  oritioiatu  I 

I  lion  to  r  I  it-  statement  thai  ii  is  impossible  t"  di-. 
criminate  between  the  carbon  dioxide  due  ton  luotionund 
ili.it  liberated  from  thi    limestone  in  the  furnace,  and  Bays 

that   il  ia  quite  eaaj  to  do  so.     He  calculates  the  ral I 

ion  dioxide  to  monoxide  in  a  perfeol  working  Furnace 
and  from  anj  deviation  from  this  works  out  his  result, 
lit  regrets  thai  Sir  Lowthian  Bell  should  con  e  the 

"fictitious  standard"  of  "  heat  afforded  pel  unil  ol   ci 
and  thinks  the  unil  of  carbon  should  be  employed       \.  W. 


The  Injlu  Uuminium  upon  the    Carbon  in  Ferro- 
Carbon    Alloys.     T.    \V.  Hogg,      fron  aud    Steel    lusl 

!  1894    The  [ronmongi  r,  B8,  '  "'''• :;  '5 

358. 

I'm    authi  i    -   res   thi    results  of   hi  i  nts  with  a 

taining  aluminium  in  different  propor- 
tions, with  ;i~  ii  i  ble  of  Loth  silicon  and  manganese. 

I  w.i  kinds  of  pure  Swedish  pig-iron  were  used,  one 
and  the  other  white.  Xhe  alloys  were  prepared  bj  pouring 
the  molten  iron  into  the  molten  aluminium,  and  then  pouring 
the  mixture  backwards  and  forwards  twice.  The  metal  was 
.  i-i  in  two  moulds,  one  ofiron  to  eool  rapidly,  and  the  other 
ni  green  sand  to  cool  slowly.  Alloys  containing  I,  2,  i.  8, 
and  12  per  cent,  ol  aluminium  wore  prepared  and  analyses  of 
each  were  made  with  a  view  of  ascertaining  the  effect  on  the 
carbon. 

As  :i  result,  the  most  effectual  primary  change  18 obtained 
lo  the  addition  of  l  per  cent ,  and  each  addition  after  this 
causes  more  and  more  ot'  the  carbon  to  pass  into  the 
combined  Btate  until  practically  the  whole  of  it  is  in  this 
condition  in  the  12  per  cent,  alloy,  in  all  cases  the  rapidly- 
cooled  alloys  show  a  remarkable  excess  of  graphitic  carbon 
over  that  contained  by  the  slowly-cooled  alloys,  and  the 
author  suggests  the  explanation  thai  the  aluminium  may 
cause  a  precipitation  of  carbon  in  the  molten  alloy,  and  the 
more  slowly  cooled  portions  partially  take  up  the  carbon 
again  by  cementation,  It  is  ulso  observed  that  the  per- 
ige  of  total  carbon  in  the  white  pig  alloys  is  not 
diminished  more  than  that  produced  by  the  addition  of  the 
aluminium,  whereas  in  the  grey-pig  high-percentage  alloy 
there  is  u  decided  loss.  The  addition  of  12  per  cent,  of 
aluminium  to  the  iron  containing  1-.13  per  cent,  of  carbon 
should  reduce  this  .lenient  to  3*80  percent.  However,  only 
8*44  per  cent,  could  he  found  by  analysis.  The  following 
curves  show  the  results: — 

Diagrams  Illustrating  the  Alterations  is  the 
Proportion  of  Graphite  in  Purs  Swedish  Pig- 
Ikon  after  Alloying  with  Aluminium. 

White  Pig. 


Aluminium,  percent. 
Grey  I'i.  . 


Aluminium,  per  cent. 

Dotted  Hues  =  Total  carbon. 

Thick  lines     =  Graphite  in  rapidly  cooled  alloy. 
Thin  lines      =  Graphite  in  slowly  cooled  alloy! 
O  =  Origiual  pier. 

K  =  After  reincltins  without  aluminium. 
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aluminium  was   then  tried,  with  the  result  that  t1 
considerable   loss  of  aluminium  with  a  slight   increase  of 
silicon.     The   addition   of  manganese    retard 
aluminium,  but  with    a  in   the  proportion  of 

silicon.     The  influence  of  aluminium  upon  a  high  silicon 
alloy  does  not  appear  to  givi  ortanl  results   1,  -., 

bowing  a  great  change  in  the  grain  of  the  alloy.      '. .  \v. 


The  Alloys  .;/'  Iron  mid  Nickel.  M.  II.  Wedding. 
Monitenr  Scient.  8,  1894  (Sept.)  666  -674. 
The  "  Societd  d'Encouragement  n  1'Industrie  "  having 
decided  to  undertake  a  C  implete  study  of  the  alloys  of  iron 
with  nickel,  aluminium,  and  chromium,  1ms  commenced  it 
with  the  preparation  of  a  memoir  detailing  all  the  recent 
us.  arches  on  nickel,  and  alloys  of  nickel  and  iron. 
M.  Wedding,  the  president  of  this  commission,  tin. Is  that 
the  chief  differences  between  the  old  and  modern  results  on 
nickel  are  due  to  impurities  in  thut  metal. 

After  tabulating  the  properties  of  nickel  compared  with 
iron,  manganese,  and  cobalt,  the  author  quotes  largely  from 
the  researches  of  Riley  on  nickel  steels  (this  Journal",  1889, 
.">47  and  S96). 

In  conclusion  the  commission  have  decided  with  regard  to 
nickel  steels  "  That  despite  all  the  energy  devoted  of  late 
3  .ars  to  the  study  of  nickel-iron  alloys  and  ot'the  good  results 
obtained,  which  seem  to  justify  the  adoption  of  nickel  steel 
for  armour-plating,  absolutely  reliable  results  are  still 
wanting."  "  We  know  nothing  precisely  as  to  what  is  the 
percentage  of  nickel  and  of  carbon,  at  which  we  must  stop 
to  obtain  a  metal  perfect,  either  from  the  point  of  view  of 
ductility  or  from  that  of  resistance.  We  are  still  less  sure 
of  the  conditions  which  are  most  favourable  for  the  melting, 
the  casting  and  the  working  of  the  ingot.  The  researches 
of  Riley  are  far  from  satisfying  us,  and  the  earlier  work  is 
useless." — A.  W. 


The  Employment  of  Aluminium  in  the  Refining  of  certain 
Metals.     Moniteur  Scient.  8,  1894  (Sept.),  G6 1—665. 

At  present  half  the  aluminium  manufactured  is  used  up  in 
the  iron  industry.  The  remainder  is  largely  used  in  refining 
nickel  and  copper.  When  added  to  these  metals  the  reduction 
of  the  last  traces  of  oxide  is  completed,  the  metals  become 
more  perfectly  fluid  and  after  cooling  can  be  worked  easily. 
Any  alumina  formed  in  this  action  is  completely  insoluble  in 
the  nickel  or  copper,  and  rises  to  the  surface  and  thus 
eliminates  itself.  The  question  of  how  the  aluminium  acts 
in  the  case  of  steel  is  then  reviewed.  Kammelsberg  found 
that  all  the  aluminium  was  used  up  in  deoxidising,  no  trace 
being  found  in  the  ingot  obtained.  At  first  it  was  thought 
that  aluminium  lowered  the  melting  point  of  steel  200  to3003 
C,  and  that  its  presence  caused  the  great  fluidity  of  the  steel. 
Now  the  ingots  are  shown  to  contain  no  aluminium.  The 
oxide  of  iron  dissolved  in  steel  reuders  it  less  fluid  and 
more  brittle,  and  this  causes  it  to  give  off  carbon  dioxide, 
hydrogen,   and    nitrogen.      lly   the    use  of   aluminium  no 
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carbon  dioxide  is  given  off.  but  only  hydrogen  and  nitrogen, 
because  of  the  removal  of  the  oxide  of  iron  with  the  for- 
mation of  alumina.  Arnold  states  that  the  carbon  dioxide 
mposed  by  the  aluminium  and  the  carbon  is  again 
taken  up  by  the  iron,  but  it  is  difficult  to  see  why  the 
quantities  of  hydrogen  and  nitrogen  should  be  at  the  same 
time  reduced. 

The  quantity  of  aluminium  to  be  added  and  the  method 
of  using  it  is  then  discussed.  The  proportion  depends  on  the 
i;d  (he  amount  of  oxide  of  iron  therein.  Iron  or 
steel  with  little  carbon  reqoii  is  more  than  high  carbon 
er  steel  more  than  Siemens-Martin.  In 
practice  the  addition  rarelj  exceeds 0-l  percent.  An  excess 
white  excrescences  of  alumina.  So  long  as  the 
quantity  does  not  exceed  0'  75  pur  cent,  the  metal  will  remain 
homogeneous  and  capable  of  hammering  hot.  Ingots  con- 
taining too  much  aluminium  are  characterised  after  forging 
and  rolling  by  a  slight  separation  of  aluminium  as  such,  and  of 
carbon  as  graphite,  thus  damaging  the  quality  of  the  metal. 
Another  objection  is  the  considerable  contraction  of  the 
iDgots  on  cooling.  It  is  preferable  therefore  to  employ  a 
little  less  aluminium,  and  to  run  the  risk  of  a  few  gas 
bubbles  being  in  the  casting.  It  is  not  necessary  to  employ 
aluminium  purer  than  92 — 98  per  cent.,  if  the  impurities 
are  only  silicon  and  iron. 

Aluminium  cannot  replace  manganese  entirely,  as  some 
contend,  as  it  cannot  affect  the  sulphur,  phosphorus,  and 
silicon.  The  chief  advantages  of  aluminium  in  steel  are  : — 
(1.)  It  dissolves  much  more  quickly  in  the  bath  and  mixes 
more  completely.  (2.)  Such  small  quantities  are  required 
that  its  introduction  does  not  lower  the  temperature :  and 
(3.)  SiDce  its  reduction  in  price  it  can  compete  with  ferro- 
mangancse  and  ferro-silicon,  provided  it  is  employed 
judiciously.     It  favours  the  alloying  of  nickel  with  iron. 

In  refining  copper  the  amount  varies  from  0-25  to  1  per 
cent.  The  aluminium  diffuses  itself  almost  instantaneously, 
and  is  a  more  powerful  reducer  than  phosphorus,  silicon,  or 
manganese.  It  increases  the  resisting  power  of  the  metal 
without  affecting  sensibly  its  electrical  conductivity.  An 
excess  has  no  bad  effect  on  the  quality  of  the  final 
product. 

Aluminium  is  also  now  employed  to  replace  the  higher 
priced  magnesium  in  the  refining  of  nickel,  and  the  quantity 
used  should  theoretically  be  less  than  the  quantity  of 
magnesium,  but  this  point  has  not  yet  been  attained 
illy.  In  America  aluminium  is  used  in  galvanising 
iron  plates,  12  grammes  to  the  ton  of  zinc  being  added;  it 
renders  more  perfect  the  adherence  of  the  zinc  to  the  iron 
and  gives  a  finer  surface  polish. — A.  \V. 


Colour  Gauges  for  Carbon  Testing.     W.  G.  McMillan. 
Iron  and  S;eel  Inst.  Autumn  Meeting.     1894. 

See  under  XXIII.,  page  978. 


PATENTS. 


Improvements  ■»  the  Manufacture  if  Alumina  and 
Aluminous  Compounds  anil  Metallic  Aluminium  or 
Alloys  of  Aluminium,  and  obtaining  Chlorine,  Hydro- 
chloric Acid,  Carbonate  of  Soda,  and  other  By-products 
resulting  from  this  Manufacture.  I).  A.  Peniakoff,  Paris. 
Eng.  Pat.  2O,G04,  April  5,  1893. 

See  under  VII.,  page  947. 


Manufacture    or   Production    of    Substances  of   Extreme 

Hardness.  F.  Chaplet,  Paris.  Eng.  Pat.  15,453,  August  1 4, 

1893. 

Dry  mixtures  of  the  required  components  are  placed -within 

a  crucible  and  subjected  to  the  heat   of  an  electric  furnace 

so  as  to  produce  hard  crystals  or  amorphous  masses  (a)  by 

the  direct  and   simple  union   of  the   mixed  materials;    (6) 

hy  their  union  in  the  presence  of  an  excess  of  metal  which 

qnently  removed  by  means  of  an  acid;  or  (c)  by 


reduction  of  an  oxide  or  salt  of  one  of  the  constituents, 
;ii!'.  dissolving  the  resulting  substance  in  a  metal,  from, 
which  it  is  subsequently  obtained  by  removal  of  the  metal. 
The  substances  so  produced  consist  of  silicides,  borides, 
1 1  hides  silico  borides,  &c,  of  titanium  and  other 
metals  and  metalloids,  and  are  capable  of  scratching  or 
cutting  chrome  steel,  the  ruby  and  the  diamond.  As  an 
example  the  preparation  of  silicide  of  titanium  may  be 
referred  to.  Eighty-two  parts  of  rutile  in  coarse  powder 
are  mixed  with  about  60  parts  of  sand  or  crushed  quartz 
and  about  48  parts  of  powdered  coke  or  carbon.  These 
form  the  materials.  By  the  fusion,  as  above  described,  a 
grey  mass  is  obtained,  with  a  bright  fracture,  of  great 
-,  and  a  density  of  about  4-8.  It  contains,  besides 
titanium  and  silicon,  about  20 — 25  per  cent,  of  carbon  and 
varying  amounts  of  nitrogen. — J.  H.  C. 


An  Improved  Solder  for  Use  with  Aluminium  or  Alumi- 
nium Alloys.  B.  I.  Roman,  London.  Erjg.  Pat.  17,623, 
September  19,  1893. 

The   solder   consists  of  silver,  nickel,  aluminium,  tin,  and 

zinc,  in  the  proportions  as  follow  :  — 

Per  Cent 
Silver 2 

Nickel 5 

Aluminium 9 

Tin 31 

Zinc 50 

Xo  flux  is  necessary,  and  any  soldering  iron  or  tool  may 
be  used,  though  one  of  aluminium  is  preferable. — J.  H.  C. 


An   Improved  Aluminium   Alloy.     R.    I.    lioman,  London. 

Eng.  Pat.  19,543,  October  17,  1893. 
The  alloy  consists  of  copper,  tungsten,  aluminium,  tic,  and 
antimony,  for  either  of  the  two  latter  manganese  or  nickel 
being  at  times  substituted.     The   proportions  preferred  are 
somewhat  a-  follows  :  — 

Copper 0:i75 

Tin 0-105 

Antimony 1  '412 

Tungsten 0'0S8 

Alu  i  ii  mi  mn ie.-<ii'i 

100  ■ 

Tungstic  acid  and  cryolite  are  melted  together,  equal 
proportions  being  employed.  When  the  temperature  reaches 
1,200  ('.  aluminium  is  added  so  as  to  produce  a  10  per 
cent,  compound  of  aluminium  and  tungsten.  A  second 
alloy  is  made  containing  equal  proportions  of  aluminium 
and  copper.  These  two  alloys  are  then  melted  together 
with  pure  aluminium  in  the  proper  proportions  to  form  the 
alloy  required  as  above  ;  tin,  antimony,  or  their  substitutes 
being  added  in  the  necessary  proportions  ;  or  they  may  be 
left  out  altogether  when  the  copper  and  tungstic  acid 
originally  employed  are  chemically  pure. — J.  H.  C. 


Improvements  in  and  in  connection  with  the  Extraction  of 
Gold  and  Silver  from  Ores  or  Compounds  containing  the 
same.  J.  C.  Montgomerie,  Ayr.  Eug.  Pat.  20,343, 
October  27,  1893. 
The  pulverized  ores  are  mixed  with  sodium  or  other 
alkaline  dioxide  and  then  treated  with  a  solution  of 
potassium  or  other  cyanide,  nitrate  of  soda  or  other  nitrate 
or  nitrite  being  added  when  necessary.  The  reactions  are 
made  to  take  place  in  closed  vessels,  air,  oxygenated  air  or 
oxygen  being  supplied  under  pressure.  The  solutions  so 
obtained  are  filtered  through  charcoal  filters,  which  are 
regenerated  from  time  to  time  by  means  of  heat,  super- 
heated steam,  air,  or  other  suitable  gas  without  removing 
the  retained  precious  metals,  so  that  the  same  body  of 
charcoal  may  be  used  for  filtering  successive  charges  of 
solution. — J.  H.  C. 


1 VI.  I 
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Improved  Means  of  Purifying  the  Effluent  Waste  Waters 
r  .  .     it    ...   and   the  like,     W.  J.  Pugbsley, 
a  Ferry,  Glamorganshire.    Eng.  Pat.  18,777,  Jul}  17, 
1894. 
Tmk  "  mother  liquors,"  '  scouring  water,"  or  other  waste 
waters  are   passed  through  a  series  of  connected  filters,  ol 
which   Ihe    Bret   contains  calcined  limestone  in   pii 
mure   than  :i   in.   diameter  ;    the  second,  burnt   oj 
cockle  shells  :  and  the  third,  stick   charcoal.     The  tilt,  r^ 
tn:i \  be  ol  anj  suitable  material  or  construction,  and  con 
oected   by  earthenware   piping,  oi    maj  be  contiguous  with 
tted  partitions    between.      It  i-  preferred   that    the 
waste  water  from   "blnck  pickle"  should,  before 
n,  be  deprived  of  part  of  it-  iron   and  acid  bj  con- 
(•nitration  and  crystallisation,    -E.  S. 


An  Improved  Proa  ss  of  Treating  Refractory  Ores,  and 
Apparatus  to  be  Used  therein.  E.  A.  Ashcroft,  Broken 
Hill.  New  South  Wale-.     Eng.  Pat.  18,850,  July  is.  1894. 

Tiik  ores  are  first  oxidised  when  necessary  bj  roasting  or 
calcining,  they  are  then  leached,  and  the  solutions  so 
obtained  are  electrolysed.     The  roasting  may  be   effected 

in  any  kind  of  furnace  that  may  be  preferred ;  the  leach- 
ing is  effected  bj  the  ferric-chloride  process  in  the  case  of 
ores  I  ugh  in  i  .  and  low  in  lead,  or  by  the  ferric-sulphate 
process  combined  with  smelting  for  ores  high  in  lead  and 
low  in  sine.  The  required  solutions  are  obtained  by  an 
electrolytic  "re-generative"  at  subsequent  stages  of  the 
work.  The  electrolysis  is  curried  on.  first]  in  rats,  using 
iron  anodes  (whereby  ferrous  sulphate  or  chloride  i-  im 
parted  to  the  solution  in  small  quantities  in  place  of  the 
zinc  sulphate  or  chloride  decomp  ised  and  then  in  other 
vats  having  insoluble  anodes  (whereby  the  ferrous  salts 
previously  formed  are  raised  to  the  ferric  state).  The 
solutions  -o  produced  are  then  heated  and  used  fcr  the 
treatment  of  new  proportions  of  oxidised  ores.  Many 
modifications  of  the  process  are  described,  with  additional 
manipulations  necessary  when  silver,  lead,  or  sulphur  are  to 
he  recovered. — J.  11.  C. 


.!«    Improved  Metallic  Allot/.      J.    ¥7.   Dixon   and    Win. 
Skinner.  Sheffield.     Eng.  Pat  14,502,  July  28,   1894. 

The  alloy  consists  of  aluminium,   silver,  and   copper,  pre- 
ferably iu  the  following  proportions  or  approximately  so: 
Alnmininm,    9625;  silver,   3-50;  copper,   025  per   cent. 
=  10000.— J.  II.  I 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURQY. 

The  £ff>cls  of  Mechanical  Stress  on  the  Electrical 
Properties  i  /  Metals.  J.  H.  Grav  and  J.  B.  Henderson. 
Proc.  Royal  Soc.  55,  283—300. 

The  first  part  of  the  paper  deals  with  the  changes  of  density 
observed.  Ihe  density  of  a  well-annealed  copper  wire  of 
98  per  cent,  conductivity,  decreased  about  \  per  cent,  for  a 
stretching  of  35  or  26  per  cent  A  lead  wire  also  decreased 
about  \  per  cent,  just  before  breaking. 

A  copper  wire  drawn   through    12  holes    of  a  draw-plate 
increased  ir  density  more  than  1  per  cent.     A  manganese- 
copper  wire  c  10  per  cent,  of  manganese)  increased  in  density 
about    1    per    cent,    when   drawn  down    to    half    its    !'■ 
diameter. 

tfng  caused  copper  to  increase  about    ',    per  cent,  lor 
2-3  turns  per  cm. 

1  haling  the   wires  treated  above  caused  no  appreciable 
alteration. 

Hammering    a    copper   wire  increased   i;s   density  about 
0*2  per  cent. 


1,1    i  ilhon   deal   in  tl 1  p  irl  ol  ,       r  with 

e,  and  support  at 

oust  the 

'an  :o."     The  formula   .-.  d  is :  — 
res.  >   length  per  unit  wl 
Their  arguments  are  found,  i  ,  i   that 

length  ;  |  accurately 

than  thi  .  squired  bj  the  usual  formul  i  •. 

and  -ee He.  upon  the  fad  tir-t  mentioned  bj  Lord  Kelvin 

and  borne  out  in  these  ezpei  varies 

less  with  mechanical  treatment  than  rol,  sp.  res. 
["he  i  ■  a  wire  onder  tension  was  always 

than  that  of  the  same  wire  unloaded,  the  in axiiiiiini  U 

recordcd.'ol    1*6   pet    cent,  being   shown    by  a  steel   »ir.-. 
When.  the    load    was    removed    the    resistance 

returned  verj  i  it-  original   ralue.     In  the  latter 

respect  copper  showed  mu  her  iron 

or  steel,  changing  0-7  per  cent,  when 
cent.,  while  Steel  did   not    alter  more   than   0-07    per  cent., 
nor  soft   iron  more  than  0*19  pel  permanent 

in  was  found  in  the  case  ol  copper  to    be  neatly   pro. 

portional  to  the  stretching,  and  a  wire  once  well  stretched 

was  found  to  experience  no  further  permanent  alteration  on 
being     reloaded,     though      the     temporary      alteration     was 

proportional  to  the  load  applied. 

lie  authors  conclude  from  their  experiments  that  "no 
mechanical  treatment,  such  as  stretching,  drawing  .  .  ., 
twisting,  hammering,  or  combinations  ol  these,  all  of  whicb 
«ere  tried,  had  any  appreciable  effect  on  the  electrical 
properties  of  copper,  iron,  or  steel." — E.  T. 


Note  on   the  Action  of  Copper  Sulphate  ami   Sulphuric 
Acid   mi    Metallic    Copper.      A.    Schuster. 
Soc.  55,  84. 

1 1  is  known  that  copper  sheets  experience  a  diminution  in 
weight  when  left  immersed  for  some  time  iu  sulphuric  acid 
or  copper  sulphate,  the  surface  of  which  is  exposed  to  the 
air.  It  seemed  possible  that  this  effect  was  due  to  dissolved 
oxygen.  To  test  this,  rolls  of  copper  gauze  were  placed  in 
tubes  containing  a  20  per  cent,  solution  of  copper  sulphate, 
.">  per  cent,  of  sulphuric  acid  being  added  to  two  and  lu  per 
cent  to  the  rest.     The  tub  xhausted  and   sealed 

and  the  copper  gauze  remained  immersed  in  two  cases  for 
scv.n  days,  in  the  rest  for  14.  The  diminution  in  wt.  was 
insignificant  compared  with  that  commonly  found,  and 
might  be  due  either  to  a  small  quantity  of  oxygen  remain- 
ing in  the  liquid,  or,  as  suggested  by  Mr.  Ilo-kyns  Ahrahall, 
to  the  formation  of  copper  sulphide,  in  accordance  with  the 
formula: — 4Cu  -r  SQ3  =  CuS  -r  3CuO.  In  support  of  the 
latter  view  traces  of  sulphuretted  hydrogen  were  found 
when  the  copper  was  heated  io  hydrogen. — E.  T. 


Copper  Electrolysis  in   Vacuo.     W.Gannon.     Proc.  Royal 

Soc.  55,  1894,  60— S3. 
ScHUSTl  B  and  Crossley  have  shown  (i'roc.  Royal  Soc.  50, 
3441,  that  a  heavier  deposit  of  silver  is  obtained'  by  a  given 
quantity  of  electricity  in  vacuo  than  in  air.  Schuster's 
experiments  (an  account  of  which  is  given  in  the  ]  receding 
abstract)  suggested  that  a  similar  result  might  he  found  for 
copper.     The  author's  experiments  bear  this  out. 

Two  similar  voltameters  containing  equal  cathode  areas 
were  placed  in  series  so  that  the  same  current  might  pass 
through  both.  When  fresh  neutral  solutions  were  used  the 
excess  of  the  deposit  in  vacuo  over  that  in  air  was  distinctly 
marked,  though  very  variable  in  amount. 

Gray  had,  however,  pointed  out  (Phil.  -Mag.,  vols.  22  and 
25  i  that  copper  deposits  from  neutral  solution-  showed  just 
Such  variability. 

With  acid  solutions  the  difference  was  clear  and  certain. 

With  a  current  densitj  of  0-0027  amp.  per  sq.  Cm. 
0"  16  per  cent,  more  copper  was  deposited  in  vacu  i  than  in 
air.      This  excess  appi  tninish  with  greater  current 

densities  till  «ith  0"01  amp.  per  sq.  cm.  (9-8  amps,  per 
sq.  Ft),  or  more,  no  practical  difference  could  be  observed. 
It  was  still  found,  however,  that  less  copper  proportionately 
was  deposited  for  feeble  current  densities  than  for  the 
stronger  onts,  as  had  been  previously  pointed  out  by  Gray. 
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A         itral  solution  which  had  been  used,  did  not  behave. 

on  the  addition   of  acid,  like  one  freshly  prepared  and  to 

i    had    been    added    immediately.      Moreover,    a 

sit   from   a   neutral  solution    in    vacuo   was,  like    that 

obtained  in  air.  very  sandy  and  loose  at  the  edges. 

:  -  dutions  contained  1  per  cent,  of  free  acid,  and 
nsity  between  about  1'032  and  1-180. — E.  T. 


PATENTS. 

Imp:  in     the     Electrolytical     -Decomposition    of 

Chlorides  and  Mixtures  thereof ,  and  in  Apparatus  for 
tli:  purpose.  F.  M.  Lvte,  London.  Eng.  Pat.  "59-1, 
April  13,  i 
Tins  invention  relates  to  cells  and  anodes  for  use  in 
electrolytic  (fusion)  processes,  especially  the  electrolytic 
decomposition  of  fused  leid  chlorides  into  metallic  lead  ami 
chlorine.  Electrolysis  is  effected  within  a  bell-like  chamber 
baring  an  outlet  for  gis  in  the  crown,  the  mouth  being 
sealed  by  dipping  into  molten  metal,  corresponding  to  the 
base  of  the  chloride  treated,  which  is  run  off  as  it  accumu- 
lates. Electrodes  are  or  hollow,  tubular  carbon,  closed  at 
bottom,  open  at  top,  having  a  core  of  metal  (lead,  tin),  or 
alloy,  fusible  at  or  below  the  temperature  at  which  electro- 
lytic decomposition  is  to  ba  effected.  Terminal  connection 
is  made  to  the  fusible  core  by  an  infusible  conductor  (iron, 
copper)  dipping  therein.  Connection  may  be  also  made  to 
the  same  form  of  hollow  electrode  by  a  longitudinally-split 
tube  fitting  spring-tight  therein,  the  fusible  metal  being 
dispersed  with. — J.  C.  K. 


Improvements  in  Plating  Metallic  Surfaces  and  also 
Prepared  Surfaces  of  Non-conduetiny  Substances  by 
Electro-Chemical  Deposition.  P.  Marino,  Paris.  EDg. 
Pat.  15.264,  August  10,  1893. 

A  movable  and  adjustable  jacket  filled  with  the  electrolyte 
and  containing  the  anode  plates,  is  pressed  against  the 
surface  to  be  plated  in  such  a  way  that  that  surface  forms 
one  side  of  the  jacket.  A  siphon  and  stop-cock  for  supply- 
ing or  withdrawiug  the  electrolyte  are  provided,  and  the 
vessel  may,  if  preferred,  be  filled  with  an  absorbent,  such  as 
felt  or  "  spongeo-piliue."  By  using  a  suitable  flexible  joint 
and  an  elastic  material  for  the  edges  of  the  jacket,  the 
whole  apparatus  may  be  shifted  from  one  part  of  an  object 
to  another,  regardless  of  an}-  variation  in  curve.  Corners 
or  surfaces  of  very  variable  form  may  be  coated  by  means 
of  a  rolling  cylinder  of  porous  material  saturated  with  the 
electrolyte,  and  having  a  metallic  spindle  which  acts  as 
anode.— \V.  G.  M. 


Improvements  in  Electric  Furnaces.     F.  Cbaplet,  Paris 

Eug.  Pat.  15,577,  August  16,  1893. 

See  under  II.,  pane  936. 


Improvements  in  Apparatus  for  the  Electrolysis  of 
( 'hloridi  s  and  other  Salts.  J.  Hargreaves,  Farnworth-in- 
Widnes,  and  T.  Bird,  Cressington,  Liverpool.  Eng.  Pat. 
18,173,  September  27,  1893. 

This  invention  relates  to  apparatus  for  use  in  decomposing 
chlorides,  iodides,  bromides,  nitrates,  and  other  salts, 
adapted  t.>  operate  on  the  principle  claimed  in  Eng.  Pat. 
18,871,  1892  (this  Journal,  1894,  250),  the  primary  object 
being  to  render  such  apparatus  less  expensive,  more  con- 
venient to  manipulate,  ar.d  more  compact.  Apparatus  is 
shown  having  numerous  vertical  compartments  containing 
the  electrolyte,  and  a  corresponding  number  of  compartments 
or  collecting  chambers,  wherein  the  product  is  obtained 
from  parallel  exposed  or  bare  electrodes.  The  collecting 
chambers  are  arranged  alternately  with  the  compartments 
'ling  the  electrolyte,  and  the  anode  collecting  chambers 
alternately  with  the  cathode  collecting  chambers. — J.  C.  K. 


Improvements  in  Safety  Appliances  to  be  used  in  Connec- 
tion with  Electrical  Decomposing  Apparatus.  J.  C. 
Richardson,  London.  Eng.  Pat.  19,638,  October  19, 
1893. 

Ix  order  to  avoid  the  danger  resulting  from  accumulations 
of  explosive  gas  mixtures  produced  by  deranged  working  of 
apparatus  during  electrolysis,  either  a  small  Bunsen  gas -flame, 
an  induction  coil  spark,  an  electrically  incandescenv  wire,  or 
a  small  quantity  of  spongy  platinum,  is  placed  in  an  appa- 
ratus connected  with  the  electrolytic  cell,  with  a  view  to 
induce  the  combination  of  the  gases  as  they  are  evolved,  and 
before  they  collect  in  dangerous  quantities. — W.  G.  M. 


Improvements  in  or  connected  with  Electrolytic  Cells. 
F.  Hurter  and  H.  Acer,  Widnes,  and  E.  K.  Musprutt, 
Liverpool.     Eng.  Pat.  19,791,  October  20,  1893. 

These  improvements  relate  to  cells  to  be  employed  in  the 
electrolysis  of  solutions  of  common  salt  or  otter  chlorides. 
A  metallic  containing  vessel  is  employed,  the  sides  of  which 
act  as  the  cathode.  The  anode  is  contained  in  an  inverted 
trough  or  bell-jar,  and  a  plate  or  plates  of  non-conducting 
material  is  placed  at  a  distance  below  the  edge  of  the  trough, 
and  projecting  on  all  sides  beyond  this  edge,  to  prevent  the 
hydrogen  liberated  at  the  bottom  of  the  metallic  cell  from 
entering  the  anode  compartment. — J.  C.  R. 


An  Improved  Process  and  Means  used  therein  for  the 
Production  of  Caustic  Alkali.  C.  T.  J.  Vautin,  London. 
Eng.  Pat.  20,404,  October  28,  1893. 

This  process  relates  to  electrolytic  (fusion)  methods  of 
obtaining  hydrates  of  sodium  or  potassium  from  their 
chlorides,  molten  lead  being  the  cathode.  The  hydrates  are 
obtained  by  treating  the  cathode  alloys,  continuously  or  at 
intervals,  with  steam  or  water  vapour  in  a  separate  heated 
vessel,  or  discharging  the  allov  into  or  under  water. 

"  —J.  C.  K. 

Improvements  in  or  relating  to  Processes  and  Apparatus 
for  Obtaining  and  Depositing  Metals  by  Electrolysis, 
and  in  the  Treatment  of  the  metals  after  leaving  the 
Electrolytic  Bath.  E.  Stouls,  Paris.  Eng.  Pa'.  24,017, 
December  13,  1893. 

For  the  production  of  thick  electrolytic  deposits,  rotated 
copper  mandrels  filled  with  wood,  and  supported  by  lignum 
vita.'  journals  mounted  in  glass  bearings,  are  used  as 
cathodes.  The  mandrels  are  rotated  in  the  bath  on  parallel 
axes  by  means  of  bronze  or  copper  cranks,  stayed  with 
copper  tubes,  and  having  bronze  journals  working  in  cast- 
iron  or  lignum  vitx  bearings.  The  mandrels  are  coated 
evenly  by  painting  and  rubbing  their  surfaces  with  a  mixture 
of  plumbago  and  milk,  which  is  found  preferable  to  the 
[.resent  system  of  appljing  the  black-lead.  The  electrolyte 
must  be  free  from  impurities,  and  is  therefore  allowed  to 
deposit  suspended  matter  in  wide,  shallow  troughs  heated  to 
from  40°  to  60°  C,  which  answer  better  than  deep  settling 
tanks.  For  the  purification  of  the  liquid  air  may  be  blown 
through  at  the  temperature  named.  After  leaving  the  bath 
the  deposited  metal  is  worked  uuder  the  hammer,  by  draw- 
ing, or  otherwise,  whether  treated  by  the  Elmore  process  of 
deposition  or  not. — W.  G.  M. 


Manufacture  of  Coated  Metallic  Powders.  ().  Imray, 
London.  From  J.  Sachs,  New  York.  Eug.  Pat.  12,381. 
June  26,  1894. 

This  is  a  process  for  coating  powdors  or  fine  particles  of 
one  conducting  material  with  an  electrolytic  deposit  of 
another  metal.  The  powders  are  fed  on  to  the  upper  end 
of  a  sloping  cathode  plate,  resting  at  an  angle  across  the 
bath  containing  the  electrolyte  ;  at  some  distance  above  the 
cathode,  and  parallel  to  it,  is  a  perforated  anode  plate  sup- 
ported on  a  dialytic  diaphragm,  which  may  be  of  baked  clay-. 
Between  the  electrodes  work  a  series  of  rotating  brushes 
with  horizontal  axes,  which  serve  at  once  to  sweep  the 
powders  along   the  cathode  and  to   press  them  into  close 
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ooniaol  with  it.  In  1 1 1 i—  manner  each  particli 
bhoath  of  electro-deposited  metal,  and  the  coated  powdei 
in  discharged  ;ii  the  lower  end  of  the  dope  through  a 
narrow  outlet,  together  with  a  little  of  the  solution  which  is 
pumped  book  into  the  trough.  Bj  using  suitable  electrolyte 
and   eli  rapbite,   iron  or  sine  may   be  given   the 

iss,  or  in.  Ml-  ma]   be  coated   with  gold, 
silver,  or  other  material. — W.  t,\  M. 


Improvem enta  in  or  connected  with  Electrolytic  Cells,  and 
Diaphragm*  therefor.  C.  N.  Waite,  Bumford  Falls, 
I  ,S,  \.     Bug.  Pat  13,756,  July  17.  1894. 

inventor  describes  on  electrolytic  cell  fur  the  decompo- 
sition of  alkaline  chlorides  which,  in  genera]  character,  is 
furry  explained  in  Eng.  Pat.  5988,  1891  (this  Journal,  1891, 
707).  granted  to  E.  A.  Le  Suer.  The  improvements  consist 
in  placing  against  diaphragms  b  ind  or  equivalent 

comminuted  material.  In  the  drawing  it  is  represented  as 
.  1  on  the  anode  Bide  and  resting  on  a  diaphragm 
(asbestos)  which,  in  turn,  rests  on  a  cathode  of"  wirecloth." 

ions  explosions  bai  e  resulted  in  cases  where  the  injury 
to  the  diaphragm  has  escaped  notice,  and  gas  generated  al 
the  negative  electrode  has  been  permitted  to  leak  through 
the  diaphragm"  (into  the  anode  compartment), "  passing 
into  the  collecting  chambers.™  The  layer  of  sand  operates 
to  preveut  the  passage  of  hydrogen  gas  into  the  anode  com- 
partment, ami  protects  the  diaphragm  against  the  corrosive 
action  of  the  products  set  free  in  that  compartment,  which 
in  practice  has  made  frequent  renewals  necessary. — ,1.  C.  It. 


Iwtprouenunt  in  the  Process  of  Electro-plating,  and 
Apparatus  therefor.  W*.  P.  Thompson,  Liverpool.  From 
('.  M.  Barber,  Cleveland,  t  )hio,  U.S.A.  Eng.  Pat.  13,795, 
July  17,  1S94. 

Tin-  is  an  arrangement  by  which  the  process  of  electro- 
plating is  rendered  automatic  ;  it  is  intended  primarily  for 
(he  treatment  of  electric  light  carbons.  A  long  endless 
belt  provided  externally  with  a  series  of  clips  placed  close 
together,  is  rotated  bj  and  around  sprocket  wheels,  one  of 
which  is  in  a  sliding  frame  in  order  that  the  slack  of  the 
licit  may  be  taken  up  if  necessary.  Xear  one  end  of  the 
belt,  a  drum  with  longitudinal  grooves  is  so  rotated  that 
the  carbons,  which  fall  into  the  grooves  successively  from 
a  hopper,  are  brought  in  front  of  the  clips  and  are  pressed 
into  them,  each  to  each,  by  a  cam  action.  The  belt  carries 
them  forwards  and.  with  the  aid  of  guide  wheels,  dips  them 
successively  into  a  cleansing  vat,  and  a  series  of  plating 
and  washing  vats,  and  then  carries  them  through  a 
chamber,  wherein  they  are  dried  by  a  current  of  air,  heated 
or  otherwise,  and  thence  to  a  releasing  arrangement  in 
which  they  ar.'  automatically  removed  from  the  clips.  The 
plating  vats  are  of  metal  with  anodes  on  either  side,  and 
earr\  above  a  bar  of  copper,  connected  with  the  negative 
pole  of  the  generator,  with  which  the  metallic  clips 
containing  the  carbons  make  sliding  contact  as  they  are 
conveyed  past  the  vats.  The  guide-wheels  are  placed 
with  horizontal  axes,  one  between  each  pair  of  vats,  in  such 
a  way  that  the  belt,  in  passing  over  them,  lifts  the  carbons 
over  the  sides  of  the  vats W.  G.  M. 


XII.-FATS.   OILS,  AND  SOAP 
MANuTACTUKE. 


Extraction   Mill. 


~S.  Lehmann. 
412. 


Chem.   Zeit.   18,    1894, 


Pou  the  estimation  of  the  percentage  of  oil  in  seeds  by 
means  of  extraction  it  is  necessary  to  have  the  seeds  well 
crushed.  This  ha-  been  done  by  grinding  them  in  variously 
constructed  mills,  but  is  in  every  case  accompanied  by  the 
loss  of  a  certain    quantity  of  the  oil,  and  the   necessary 


m  trouble- 
some, especially  in  cases  in  which   munj  samples   I 
be  examined.    The  crushing  mill  d  i  ig.)  i* 

of  Buoh   a   size  that  after  the  grinding   Opi  ration  it    may  be 

bodily  Inserted   into  the  Boxhlel  exl 

quantities   of    the  icnl    for    an 

analysis.      The    mill    eoi  tinned    iron 

e_\  lin  ler  a,  a,  into  n  bich  me  h,  /., 


£* 


s 


e- 


\ 

\         i 


£^_ 


held  in  position  by  the  hinged  lid  .-,  which  is  also  pro- 
vided with  the  bayonet  joint  g.  In  the  cone  b  rests  a 
corresponding  grooved  cone  </,  the  shaft  of  which  is 
provided  with  the  lid  I,  and  the  spiral  spring  e.  He- 
lid  i  is  secured  upon  the  cylinder  by  means  of  the  havonet 
joint  ft,  and  to  the  end  of  the  shaft  /the  handle  K  is  fitted. 
In  using  this  mill  a  weighed  quantity  (about  5  grins. ) 
of  the  seed  is  placed  in  the  apparatus,  lid  lis  closed  and 
the  handle  attached  to  the  shaft,  tiy  now  -lightly  raising 
the  grinding  cone  the  seeds  fall  between  the  surfaces  cf 
b  and  d,  and  are  thoroughly  crushed  by  turning  the 
handle  K.  The  crushed  seeds  fall  through  the  perforated 
cone  into  the  lower  part  of  the  cylinder.  The  crushing 
being  finished,  lid  and  handle  are  removed,  and,  by  giving 
the  bottom  lid   a  slight   turn,  per:      .  i  it  are  made  to 

correspond  with  perforation-  of  the  cylinder,  providing 
openings  for  the  solution  of  the  oil  to  flow  from  the 
cylinder  during  extraction.  The  mill  is  then  wrapped  in 
filter  paper,  the  top  remaining  uncovered,  and  the  whole 
inserted  into  a  Soxhlet  apparatus  for  extraction.  After 
extraction  the  mill  is  ready  for  another  operation,  the  dry- 
dust  from  the  seeds  having  been  removed  by  a  brush. 

— C.  O.  W. 


Report  on  Castor  Oils  from  the  Indian  Section  of  the 
Imperial  Institute.  YV  H.  Deering  and  Boverton 
Redwood.  (Carried  out  for  the  Research  Department  of 
the  Imperial  Institute,  September  18,  1804.) 

Fi:om  the  collection  of  78  castor  oils  in  the  Imperial 
Institute,  we  selected  23  for  examination,  viz.:  the  five 
grades  of  Pirpainti  oil  (as  representing  the  inland  products), 
the  same  of  Kotapatam  oil  (from  coast  seeds),  a  Xo.  1  and 
No.  2,  and  five  Xo.  3  grades  of  inland  oil  other  than 
Pirpainti,  and  six  "good  second"  inland  and  coast  oils 
(o'her  than  Pirpainti  and  Kotapatam). 

These  oils  have  been  examined  as  to  their  colour, 
specific  gravity,  viscosity,  rotation  of  plane-polarised  light, 
the  amount  of  potash  required  to  neutralise  the  free  acid 
present  in  them  and  lor  their  complete  saponification,  the 
amount  of  bromine  which  would  combine  with  them,  and 
their  solubility  in  alcohol.  The  results  are  given  in  the 
subjoined  table. 

Vise  »ity. — This  was  determined  by  means  of  a  Redwood 
viscosimeter. 

notation  of  Plane  -  polarised  Light.  —  A  Hofmann- 
Laureut  polarimeter  was  employed,  1)  light,  and  200  mm. 
of  oil. 
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Bromine  Absorption.  —  A  solutioD  of  bromine  in  dry 
bisulphide  of  eirbou  was  used,  the  oil  being  also  dissolved 
in  bisulphide  of  carbon.  This  was  preferred  to  Von  Hiibl's 
iodine  absorption  method,  in  which  a  mixed  reagent  (iodine 
and  mercuric  chloride )  and  a  mixed  diluent  (alcohol  and 
chloroform)  are  used,  aud  ehloriodo-products  are  formed; 
while  in  the  bromine  bisulphide  of  carbon  method  a  more 
definite  reagent  is  used,  with  formation  of  bromine  addition- 
products  only. 

Solubility  in  Alcohol. — One  volume   of  oil   was    shaken 

up   with    three   volumes  of  alcohol    of    sp.    gr.  0-S30  (at 

I '.).     All  23  oils  were  wholly  soluble  in  the  alcohol: 

thev    gave   clear    solutions,    which    remained    clear   after 

standing  for  a  couple  of  days. 

The  specific  gravity,  time  of  efflux  (viscosity),  amount 
of  potash  required  for  saponification,  amount  of  bromine 
absorbed  (also  refractive  index  as  indicated  by  the  oleo- 
refractometer  reading),  point  to  practical  identity  of 
composition  of  the  oils  examined.  Tririeinolein  (the 
glyceride  of  which  castor  oil  almost  wholly  consists) 
requires  by  calculation  from  the  accepted  formula  18  '07  per 
cent,  potash  and  51-47  per  cent,  bromine;  the  calculated 
amounts  required  by  triolein,  tristearin,  tripalmitin  (frequent 
constituents  of  oils  and  fats)  are  shown  below  and  on  next 
page. 


Potash 

required  for 

Saponification. 


Bromine 

required  to 

form 

Saturated 
Compound. 


Tririeinolein,  (CisH^CWj.CjHs  .. 

Tristearin,  (C,.H.J  m.;.C.Hs 

Triolein,  (dsHjjCUj.CjH; 

Tripalmitin,  (C16H3102)j.CjHs  ... 


Per  Cent.  KHO. 
18-OJ 

18-92 

19-05 

20   .;, 


Per  Cent.  Br. 
51-47 

0 

64-26 

0 


The  estimation  of  the  amount  of  bromine  absorbed  tends 
to  be  rather  too  high.  The  oils,  as  was  to  be  expected, 
contain  appreciable  and  varying  amounts  of  free  acid ; 
the  percentage  of  "  potash  required  for  free  acid "  x  5 
gives  the  amount  of  free  acid.  The  lower  grades  of  oil 
contain  more  free  acid  than  the  higher  ones :  thus  the 
No.  1  oils  contain  about  0-6  per  cent,  to  0-8  per  cent., 
most  of  the  "  good  second  "  oils  about  2  per  cent.,  most 
of  the  No.  3  oils  about  5  per  cent,  of  free  acid.  The 
Kotapatam  oils  (except  the  No.  1)  contain  less  free  acid 
than  the  Pirpainti  oils. 

As  lubricants  the  oils  examined  should  he  equally  good, 
judged  by  their  viscosity  (as  indicated  by  times  of  efflux) 
alone  ;  but  the  lower  grades  of  oil  would  be  likely  to  cause 
considerably  greater  corrosion  of  metal  bearings  on  account 
of  tbeir  greater  acidity. 

The  depth  of  colour  increases  in  proceeding  from  the 
higher  to  the  lower  grades  of  oil  ;  colour  has  probably  to 
a  great  extent  been  relied  on  in  grading  the  oils. 

The  rotation  of  the  plane  of  polarisation  by  castor  oil 
is  of  scientific  interest.  The  recorded  observations  are 
conflicting ;  thus,  Fliiekiger  and  Hanbury  ("  Pharmaeo- 
graphia,"  p.  513)  state  that  they  found  some  samples 
of  castor  oil  to  be  right-,  others  left-rotating.  Allen 
observed  no  rotation.  Popp  found  specific  rotatory  power 
of  castor  oil  («)  =  +  12  l.j,  but  this  was  deduced  from 
the  rotation  of  10  percent,  solutions  of  castor  oil  in  alcohol, 
in  which  case  errors  of  observation  would  be  greatly 
multiplied  up.  Scbadler  gives  the  rotation  of  castor  oil 
(apparently  for  19S  mm.)  as  +  9°-8,  but  gives  0-9163  at 
15  C.  as  the  specific  gravity  of  the  oil;  which,  although 
probably  a  misprint,  lessens  confidence  in  the  statement. 
The  rotation  caused  by  200  mm.  of  castor  oil  under  before- 
mentioned  conditions  was  pretty  nearly  the  same  in  all 
23  oils  :  a  dextro-rotatiou  of  about  8-5.  The  comparatively 
sligbt  variations  observed  with  so  considerable  a  number  of 
castor  oils  of  varying  origin  justify  the  belief  that  rotatory 
power  is  a  property  of  the  glyceride  ricinolein,  and  not 
of    impurities   or   unknown    constituents   of    the   oil ;    the 


amount  of  the  latter  must  be  small  (castor  oil  gives  about 
96  per  cent,  of  total  fatty  acids),  and  would  need  have  a 
most  unusually  high  rotatory  power  to  produce  the  observed? 
effect.  The  power  (scarcely  possessed  at  all  by  other 
natural  glyceride  oils)  is  probably  connected  with  the  fact 
that  ricinoleic  acid  is  an  oxy-acid. 

Turkey-Red  Oil. — Castor  oil,  as  is  well  known,  find* 
important  application  in  Turkey-red  dyeing,  being  converted 
into  Turkey-red  oil  by  the  action  of  strong  sulphuric  acid 
and  subsequent  neutralisation  with  alkali.  From  the 
general  similarity  in  chemical  composition  of  the  oils 
examined,  much  difference  in  their  behaviour  with  sulphuric 
acid  was  not  anticipated  ;  accordingly  three  oils,  Nos.  1,519, 
2,527,  1,564  (a  first,  second,  and  third  grade  oil  respectively) 
only  were  experimented  with.  The  rise  of  temperature  on 
stirring  50  grms.  of  oil  with  10  cc.  pure  strong  sulphuric 
acid  (sp.  gr.  1-844  at  15  C.)  was  practically  the  same 
with  the  three  oils— about  62'  C. ;  63=,  61°,  60-5°  C. 
respectively. 

100  grms.  of  each  of  the  three  oils  were  treated  with 
33  grms.  of  sulphuric  acid,  added  in  drops  with  constant 
stirring,  the  oil  being  cooled  externally;  the  rise  of  tem- 
perature did  not  in  auy  case  exceed  17°  C,  and  the 
evolution  of  sulphurous  acid  was  very  slight.  The  three 
products  were  left  for  a  couple  of  days  ;  they  were  then 
greenish-brown  in  colour,  of  treacly  consistence,  without 
appreciable  difference  in  either  respect.  Each  was  then, 
treated  with  170  grms.  of  water  at  40°  C. ;  after  separation 
of  the  water,  the  washed  products  were  of  light  greenish- 
brown  colour  (No.  1,549  lightest  coloured,  No.  2,527  next 
lightest,  No.  1,564  darkest),  and  of  the  consistence  of 
castor  oil.  They  were  neutralised  with  caustic  soda  solution 
to  the  extent  of  four-fifths  of  the  acidity  present  and  then 
solution  of  ammonia  added  in  moderate  excess.  All  three 
gave  clear  liquids;  No.  1,549  was  of  golden-yellow  colour, 
No.  2,527  slightly  browner,  No.  1,564  was  the  brownest — 
a  brownish-yellow,  or  light  yellowish-brown. 

Purgative  Principle. — The  purgative  principle  of  castor 
oil  has  not  yet  been  identified  ;  Tuson's  "  ricinine "  is 
stated  by  himself  to  be  non-purgative.  The  greater  part 
of  the  active  principle  appears  to  be  left  in  the  pressed 
seeds  ;  its  isolation  aud  examination,  and  the  estimation 
of  the  amount  present  in  the  oil  and  the  press-cake,  would 
be  desirable. 


Meal  of  Sunflou-er  Cake.     E.  Theodor.     Chem.  Zeit.  18, 
531. 

SrxFLOWEi;  cake  has  been  found,  especially  in  Russia,  one 
of  the  best  auxiliary  cattle-foods.  As  early  as  the  year  1866 
about  100,000  centners  of  sunflower  oil  (oil  of  the  seeds  of 
Belianthus  annmis)  were  manufactured  in  Eussia,  and  its 
amount  has  increased  year  by  year,  it  being  esteemed  as  a 
verv  palatable  alimentary  oil.  The  oil  was  formerly  obtained 
by  hydraulic  means  ;  the  residual  cake  is  harder  than  any 
other  variety  of  oil-cake,  and  for  this  reason  apparently  it 
has  not  found  a  wider  application.  Denmark  and  the 
northern  countries  import  large  quantities  annually,  as  do 
also  the  eastern  provinces  of  Germany,  and  the  problem 
of  its  disintegration  has  been  successfully  solved  by  several 
manufacturers  there.  It  is  still  unknown  in  Southern  and 
Western  Germany;  now,  however,  that  it  is  put  on  the 
market  in  the  form  of  meal,  it  will  doubtless  soon  find 
"eneral  application,  suited,  as  it  is,  both  on  account 
of  i!s  composition  and  pleasant  taste,  for  fattening  cattle. 
The  percentage  of  proteid  varies  between  about  30 — 44 
per  cent.,  the  fat  between  about  9 — 18  per  cent.  It 
is  possible  to  prepare  two  qualities,  one  rich  in  proteid  and 
poor  in  fat,  and  the  other  rich  in  fat  and  poor  in  proteid. 
When,  for  example,  the  somewhat  finely  ground  meal  is 
sifted,  employing  a  mesh  of  1  mm.,  that  which  passes 
through  is  much  richer  in  proteid  and  poorer  in  fat  than  the 
original,  whilst  the  reverse  is  true  of  that  which  remains  in 
the  sieve. —  A.  R.  L. 
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.'  stimation  of  Small  Quantities  of  Chlorine 

in   Fan.     R.  Bendedikt  and  H.  Zikes.      Chem.  Zeit.  18, 

See  under  XXIII.,  page  9S4. 


Detection  of  Castor  Oil  in  Oliee  Oil. 
Selmi,  1894.4,  4S. 
&      under  XXIII.,  page  981. 


V.  Di  Vetere. 


PATENTS. 


Improvements  in  Soap  and  Washing  Compounds.  John 
Peufold  Friend  Field,  London.  Eng.  Pat.  19,475,  Octo- 
ber 17,  1893. 

This  specification  describes  (1)  a  .-dap  which  will  cleanse 
linen   "without    the   need   of   rubbing";    (2)    a   washing 

powder;  (3)  a  paste  for  cleaning  silver,  metals,  paint,  &c. 
The  laundry  soap  is  a  mixture  of  ordinary  soap,  soda 
crystals,  pipeclay,  and  benzine,  with  or  without  indigo  or 
ultramarine  blue.  The  washing  powder  is  the  same  as  the 
soap,  minus  the  benzine,  and  reduced  to  a  dry  powder. 
The  paste  contains  caustic  soda  in  addition  to"  the  other 
ingredients,  but  no  benzine  or  blue.  There  are  four  claims. 
The  first  is  for  the  employment  of  the  above-named  materials, 
in  about  the  proportions  stated  in  the  specification,  in  the 
manufacture  of  soap  ;  the  other  three  are  for  the  particular 
combinations  needed  to  produce  each  article. — L.  A. 


Improvements  in  the  Manufacture  of  Soap  Compositions. 
M.  Baerlein,  Salford,  Lancashire.  Erg.  Pat.  19,732, 
October  20,  1893. 

The  inventor  claims  the  manufacture,  use,  and  application 
of  an  improved  soap  composition,  "  having  very  much 
greater  cleansiDg  and  detergent  properties  than  ordinary 
soaps,"  and  produced  by  the  mixture  of  soap  with  "benzol, 
toluol,  xylol,"  solvent  naphtha,  "  patent  naphtha,"  or 
mixtures  of  the  same. — L.  A. 


Improvements  in  or  applicable  to  Soap  in  Tablets,  Cakes, 
or  Bars.  Feodor  Heilbronn,  Kilburn,  London.  Eng. 
Tat.  13,104,  July  6,  1894. 

The  improvements  consist  in  coating  the  soap  with  a  thin 
and  preferably  transparent  film  of  gelatin,  wax,  spermaceti, 
ozokerite,  or  other  suitable  material,  in  order  to  preserve 
the  odour,  appearance,  colour,  &c,  of  the  soap  for  an 
indefinite  period.  The  coating  may  also  be  made  thick,  if 
desired,  as  for  exhibiting  soap  in  shop  windows. — L.  A. 


Improvements  in  Apparatus  for  extracting  Sitint  from 
Wool  ami  other  Substances.  Emile  Richard-Lagerie, 
Roubaix.     Eng.  Pat.  13,072,  July  16,  1894. 

Improvements  upon  Pat.  12,433,  1893  (this  Journal,  1893, 
1044),  whereby  the  distribution  of  the  liquors  according  to 
the  graduated  concentration  of  the  extracts,  into  the 
different  compartments  of  the  tank  or  their  equivalents,  and 
the  discharge  of  the  said  compartments  upon  the  wool  in  the 
required  succession,  are  effected  automatically,  instead  of 
requiring  the  intervention  of  a  workman  as  hitherto. 

The  distribution  and  discharge  of  the  liquors  are  brought 
about  either  by  utilising  the  change  of  level  of  the  liquors  by 
means  of  floats  duriDg  filling  and  emptying,  which  actuate 
mechanism  to  effect  same,  or  by  makiDg  use  of  the  rise  and 
fall  of  the  hydrometer  according  to  the  concentration  of  the 
liquors. 

The  improved  apparatus  is  applicable  for  extraction  and 
concentration  of  other  substances  besides  suint ;  for  instance, 
sugar  from  sugar  cane  or  beet,  &c. — W.  R. 


XIII.-PIGMENTS,  PAINTS ;  EESINS, 
VAENISHES ;  INDIA-RUBBEK,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

PATENTS. 
An    Improved   Process  for  the  Production   if  Iron   Oxide 
for   Use  as  a  Pigment.     C.  H.  M.  Lyte,  London.     Eng. 
Pat.  16,638,  September  4,  1893. 

An  ore  of  iron,  such  as  burnt  pyrites  or  the  "  purple  ore  " 
from  the  wet  copper  extraction  process,  is  heated  with 
caustic  potash  or  soda  until  the  mixture  becomes  converted 
into  a  ferrite  or  ferrate.  It  is  then  decomposed  by  boiling 
with  water,  and  the  red  oxide  washed  and  ground,  the  alkali 
being  used  again.  Insoluble  matter  may  be  removed  by 
treating  the  ferrate  with  cold  water  and  filtering  before 
decomposition. — F.  H.  L. 


A  New  or  Improved  Binding  Medium  for  Size  Colours, 
and  Method  of  Manufacturing  the  same.  J.  Clasen, 
Hamburg.     Eng.  Pat.  13,004,  July  4,  1894. 

Heretofore  ordinary  size  has  been  rendered  fit  for 
distemper  work  by  the  addition  of  an  extract  of  Carrigeen 
moss,  which,  however,  deteriorates  the  binding  and  keeping 
qualities  of  the  size.  The  improved  size  is  made  as 
follows  : — Ordinary  size  or  glue,  selected  so  as  to  be  as  rich 
in  fat  as  possible,  is  soaked  for  about  14  hours  in  cold  water 
so  that  it  may  become  soft,  and  is  then  transferred  to  a 
boiler,  where  it  is  heated  until  the  whole  contents  become  a 
thick  viscid  liquid ;  about  2  parts  of  water  to  1  part  of 
size  should  be  used.  The  liquid  size  is  then  tested  to 
ascertain  its  richness  in  fat  by  leaving  it  for  about  30 
minutes  at  90°  C,  whereupon  the  fat  will  have  risen  to  the 
surface.  Cocoa-nut  oil  or  stearine  oil  is  then  added  in  a 
quantity  inversely  proportional  to  the  content  of  fat  in 
the  size,  namely,  from  3  parts  by  weight  of  oil  to  300  parts 
of  size,  for  a  size  rich  in  fat,  to  six  parts  of  oil  to  30O 
parts  of  size,  for  one  poor  in  fat.  When  the  whole  has 
been  thoroughly  mixed  and  ccoled  to  about  50°  C.,  60  to 
70  parts  by  weight  of  sago  meal  or  potato  meal  are  added 
by  degrees  with  constant  stirring ;  this  addition  supplies  the? 
mucilaginous  matter  to  replace  the  Carrigeen  moss.  The 
liquid  mass  is  poured  into  moulds  and  allowed  to  set ;  a 
short  drying  serves  to  render  the  tablets  ready  for  sale.  In 
using  the  tablets  they  are  soaked  and  boiled  with  water,  and 
the  solution  added  to  the  colour  mixed  with  water.  The 
surface  to  be  painted  does  not  require  the  usual  preliminary 
soaping. — A.  G.  B. 

(B.)— RESINS,  VARNISHES. 

PATENTS. 
An  Improved  Material  or  Compound  adapted  for  Use  as  a 
Varnish,  as  a  Substitute  for  India-Rubber,  Gutta-Percha, 
inn!  like  Substances,  and  for  other  Purposes,  and  the 
Process  for  its  Production.  C.  V.  King,  and  R.  V. 
Jellicoe,  London.     Eng.  Pat.  15,686,  August  18,  1S93. 

This  material  consists  of  collodion  cotton  made  in  the  usual 
manner,  and  the  solvent  is  prepared  by  dehydrating  methy- 
lated spirit  by  quick-lime  or  potassium  carbonate,  mixing 
it,  after  distillation,  with  10  to  50  per  cent,  of  methylated 
ether  or  hydrocarbon,  such  as  benzene.  The  addition  of 
castor  oil  and  gum  copal  to  increase  flexibility,  and  of 
pigments  or  dyes  to  alter  the  colour,  is  also  claimed. 

— F.  H.  L. 

A  New  or  Improved  Composition  for  Coating  Iron  arid 
Steel.  T.  \V.  Elliott.  Newcaetle-on-Tyne.  EDg.  Pat. 
16,800,  September  7,  1893. 

"  Yi  loan  cement  "  is  mixed  with  raw  or  boiled  linseed  oil, 
or  preferably  "  patent  boiled  oil,"  with  or  without  the 
addition  of  turpentine  or  benzoline  (petroleum  spirit). 

— F.  II .  L. 
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/mora  ,.!     r  Coating    for    Iron    and    S 

w.  m.  Walter!"  and  F.  H    Stone,  Liverpool.     Bug.  Pat. 

20." 

A  mii  i  in .N  of  tannic  ooid  in   water  of  about    to  pel 
itrength  is  mixed  with    a    5   per  cent,    solution  oi    gum 
arabic  oi  d<  mi  in,  ami  the  metal  painted  ;  ordinary  paints  or 
varnishes  being  .»! tv  rwarda  applied  aa  desired.—  F.  II.  1.. 


CO-   IM'I  \  Rl  BBKB,  &< 

Thr  Analysis  of  InmSa-Itubber  Articles.  <  .  A.  Lobry  de 
BruynandF.il  van  Leent.  Chem.  Zeit.  18,  1 894, 309. 
Tb»  determination  of  the  specific  gravity  of  india-rubber 
articles  is  of  very  little  use,  although  it  may  be  Baid  that 
india-rubbei  which  will  Boat  or  water  is  free  from  mineral 
admixtures.  Fatty  oils  and  paraffin  wax  maj  be  estimated 
in  india-rubber  articles  In  extracting  them  with  turpentine. 
carbon  bisulphide,  i  i  petroleum  spirit),  as  sug- 

•  I  by   Heinzerling,  but    the   results   arc   liable   to   be 


a  of  native  n  sins  in  the  indla-rnbl 
Donate  ■  stimatea  in  india-rubb  . 

i'"1  pen  ilphur.     Id-   opinii  n,  thai 

the  vul f  an  iudia-rubbi  t  artii  i  the 

quantity  of  india  rubber  and  the  pro] 

vulcai 

different  qualities  of  india-rubber,  aa  well  a 

articles   manufactured   from    thi  lia-rubbcr 

contain  8,  or  aa  much  aa  6,  per  cent    oi   inlpl    i    without 

showing  an]  difference  in  quality.      Hi |ues'  method  for 

the  anal]  .,,  detailed 

and  elaborate  for  ordinary  purposes,  although  it   may  be 
very  useful  in  special  cases.     For  ordinary    purposes, 

"i    the    mini  a!    matl  ■■  ition,   and   the 

tituents  Boluble  in  alcoholic  sod 
sufficient,  hut  it  ie  useful  to  submit  the  samples,  in  addition 
to  these  chemical  tests,  to  i  r  two  hours  at 

185   I  i  moisl  heal  170°  ( 

observing  the  general  behaviour  of  the  samples    d 
tests  as  «ill  as  their  loss  of  weight.     In  thia  manner  the 
following  samplea  wi  re  examined  : — 
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Fure  vulcanised  Para  and  Mozambique  rubber  stands  the 
heat  teste  very  well,  losing  only  from  0-15  to  0-25  per  ceut. 
in  weight,  while  most  of  the  other  samples  show  much 
greati  Sample  No.  21,  which  contains  'JO  per  cent. 

of  zinc-white,  stood  many  years'  wear  very  well.  It  is 
probably  made  of  Para  rubber,  but  yields  no  extract  to 
alcoholic  soda.  White  and  brown  rubber  substitutes,  on 
beiug  heated  for  two  hours  to  135°  C,  lose  from  2  to  2 -5 
per  cent,  in  weight,  but  neither  do  they  melt  uor  are  they 
otherwise  impaired  in  their  quality.  In  the  wet  test  they 
melt,  become  discoloured,  and  decompose.  Rubber  articles 
containing  rubber  substitute  do  not  stand  the  moist-heat 
test.  The  quantity  of  resinous  matters  contained  in  india- 
rubber  is  without  perceptible  influence  upon  the  result  of  the 
heat  tests,  but  it  seems  that  in  this  respect  age  has  a  detri- 
mental effect  upon  india-rubber  articles.  The  percentage  of 
resin  in  an  iudia-rubber  seems  to  be  without  influence  upon 
the  durability  of  the  articles  manufactured  from  it. 

— C.  O.  W. 


Analytical  Methods  for  the  Palliation  of  India-  Rubber 
Goods.  C.  A.  Lobrv  dc  Bruyn.  Chem.  Zeit.  18,  1894, 
329. 

See  under  XXII  I.,  page  9 


Contributions  totbe  Analysis  oj  India-Rubber  Articles,  III. 
R.  Henriques.    Chem.  Zeit.  18,  1894,  411. 

See  under  XXIII.,  page  98 


Analytical  Control  of  the    Vulcanisation   of  linlia-Rubber. 
K.  Henriques.     (hem.  Zeit.  18,  1894,  701. 

See  under  XXIII.,  page  987. 

Contributions  to  the  Analysis  of  India-Rubber  Articles. 
B.  Henriques.     Chem.  Zeit.  18,  1894,  905. 

See  under  XXIII.,  page  987. 
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PATENTS. 

I  v.  .<■  Substitute  for  India-Rubber  an  I  Gu'.ta-Percha. 
L.  Le  Brocquy,  Dublin.  Eng.  Pat.  19,163,  October  12,  1893. 
This  consists  of  the  substance  known  as  printers' "  roller 
composition  " — consisting  of  .glue,  glycerin,  and  sugar — 
;  in  .1  covering  of  ordinary  india-rubber,  to  protect  it 
from  damp  and  mechanical  injury.  Into  the  composition 
may  be  introduced  various  substances  such  as  tannic  or 
chromic  acid  to  raise  its  melting  point,  salicylic  acid  as  a 
preservative,  ground  cork,  china  clay,  and  barium  sulphate, 
mica  to  increase  its  insulating  capacity. — F.  H.  L. 


improvements  in  Devulcanising  India-Rubber.     M.  Gerber, 
Clermont-Ferrand,  France.  '  Kug.  Pat.  19,284,  October  13, 

• 

The  vulcanised  rubber,  containing  from  5  to  8  per  cent. 
of  sulphur  is  heated  under  a  pressure  of  three  or  four 
atmospheres  with  constant  agitation  in  the  presence  of  three 
ami  a  half  times  its  -weight  of  toluene  and  one-fourth  of  tin. 
Instead  of  the  tin,  any  metal  or  mixture  of  metals  combining 
with  sulphur  may  be  employed,  and  the  toluene  may  Vic 
replaced  by  any  other  indifferent  solvent.  The  heating  is 
continued  tor  eight  hours,  when  the  mixture  is  poured  off 
and  allowed  to  settle. — F.  H.  L. 


XIY.-TANNING,  LEATHEE.  GLUE,  AND 
SIZE. 

The    Aelion    of    Tannin    on    Hides.      3.    Passler.     Chem. 
Zeit.  1894.  18,  3C3. 

Hanu.-kk  has  recently  resuscitated  this  question  (Chem. 
Zeit.  1S94, 18,  28S),  and  Procter  has  replied  (this  Journal, 
IS'.U.  747>.  It  appears  that  the  dictum  that  tannin  is 
incapable  of  tanning  hides  originated  with  Wagner,  who 
classified  tanstuffs  into  physiological  and  pathological, 
denying  the  latter  kind  any  function  in  the  tanning  process. 
Physiological  tanstuffs  are,  according  to  Wagner,  such  as 
are  products  of  normal  metabolism  in  the  plant,  and  include 
tin-  tanning-principles  of  oak-bark,  pine-bark,  willow-bark, 
valonia.  myrabolans,  divi-divi.  algarohilla,  canaigre,  sumach, 
and  of  other  tanning  materials.  Pathological  tannins,  on 
the  other  hand,  are  products  of  morbid  metabolism  in  the 
plants,  especially  in  those  of  the  species  quercus  ;  they  are 
generally  formed  as  a  result  of  the  punctures  of  insects. 
Such  tannins  are  contained  in  gall  nuts,  knopperu,  and 
rove,  and  may  be  regarded  as  tannin  proper,  closely  allied 
to  one  and  the  same  chemical  individual.  Physiological 
tannins,  on  the  other  hand,  are  accompanied  by  other 
substances  from  which  it  is  difficult  to  isolate  the  pure 
tannins. 

The  author  tanned  a  sheepskin  with  pure  tannin  and 
found  that  the  product  resembled  leather  in  every  respect, 
save  that  it  lacked  firmness  and  was  not  full.  This  failing 
has,  however,  nothing  to  do  with  the  tannin,  but  is  merely 
a  result  of  the  absence  of  acid  in  the  liquor.  In  the 
ordinaiy  tanning  process  the  saccharine  constituents  of  the 
hark  or  other  tanstuff  invariably  undergo  lactic  and  acetic 
fermentation,  so  that  acids  are  never  absent  from  the 
liquor  even  in  "  sweet-tanning."  It  is  these  acids,  says 
the  author,  which  impart  the  necessary  fulness  and  firmness 
to  the  leather.  A  calfskin  which  was  tanned  in  pine  extract 
under  conditions  which  precluded  the  formation  of  acids. 
suffered  from  the  same  defects  as  the  sheepskin  tanned 
(vith  pire  tannin.  When  a  pure  tannin  or  a  pathological 
tannin  is  used  in  conjunction  with  an  ordinary  tanstuff 
which  contains  acid-yielding  constituents,  a  marketable 
leather  is  produced  ;  indeed,  pure  tannin  with  an  appro- 
priate addition  of  lactic  and  acetic  acids  will  be  equally 
effective. 

Pathological  tannins  are  sometimes  used  in  practice, 
as,  for   instance,  that  in  knoppern  galls  which  are  formed 


on  the  cups  of  the  oak  from  the  puncture  of  c>/nips  quercus 
calieis.  Kove,  or  Bassorah  galls  or  apple  of  Sodom,  are  the 
galls  produced  by  the  puncture  of  a  gall-wasp  on  the  young 
shoots  of  a  dwarf  oak  of  Asia  Minor.  These  galls  are 
considerably  larger  than  the  usual  oak-apples,  and  contain 
a  high  percentage  of  tannin;  they  come  into  the  market 
in  a  crushed  condition,  and  yield  a  liquor  of  excellent 
strength,  the  tannin  being  easily  soluble  in  cold  water. 
The  common  oak-apple  and  Chinese  galls  are  forms  of 
tannin  too  expensive  for  the  tanner. — A.  G.  13. 


PATENTS. 


Improvements  relating  to  the  Manufacture  of  a  Substitute 

for  Leather.  11.  H.  Lake,  London.  From  G.  Saehsen- 
roder,  Barmen,  Germany.  Eng.  Pat.  15,937  August  23, 
1893. 
Ordinary  vegetable  parchment,  or  a  combination  of  any 
suitable  fabric  with  parchment  paper  manufactured  accord- 
ing to  known  processes,  is  suitably  dyed,  imperfectly  dried, 
and  then  conducted  through  a  hot  bath  of  fats,  paraffin 
oil,  «a\.  stearin,  or  the  like.  To  promote  the  impregnation 
of  the  material  by  the  fatty  matter  the  fabric  may  be 
passed  through  rollers.  After  having  been  allowed  to  dry 
in  the  air  and  polished,  the  substitute  is  ready  for  use. 
Greater  supplenesr.  may  be  imparted  to  this  artificial 
leather.  It  may  be  impregnated  with  some  hygroscopic 
substance,  such  as  glycerin  or  calcium  chloride;  in  certain 
casts  glue,  casein,  dextrin,  &c.  may  be  used  as  "  covering 
substances"  to  diminish  the  unctuousness  of  the  product. 

—A.  G.  B. 

An  Improved  Process  fir  Colouring  Tanned  Hides  by 
Means  if  Smoke.  A.  Herrmann,  Schweidnitz,  Silesia. 
Eng.  Pat.  13,414,  July  11,  1894. 

The  white  tanned  or  bleached  tanned  hides  are  stretched 
over  hurdles  in  a  closed  chamber,  on  the  floor  of  which  is 
a  flat  hearth  designed  to  hold  a  smoking  fire,  the  fuel 
being  horse-duDg,  with  or  without  straw.  Only  the  grain  of 
the  leather  becomes  coloured  by  the  smoke,  the  shade  of 
colour  depending  on  the  duration  of  the  process,  and 
varying  from  dull  light  yellow  to  golden  brown.  The 
colour  is  durable  and  the  hide  remains  soft. — A.  G.  B. 


XV.-MANUEES,  Etc. 

Examination  of  Artificial  Manures.     Chem.  Zeit.  1894, 

18,  361. 

See  under  XXIII.,  page  980. 


Detection  if  Adulterants  in  Basic  Slag.     O.  Bottcher. 

Chem.  Zeit.  1894,  18,  565. 

See  under  XXIII.,  page  978. 


PATENT. 


Improvements  in  Making  Manure  from  Sewage  and 
Sewage  Sludge.  J.  Carter,  London.  Eng.  Pat.  22,559, 
November  24,  1893. 

The  inventor  describes  in  detail  in  this  specification  a 
process  which  chiefly  consists  in  covering  the  drained 
sewage  or  sludge  with  dry  ash  dust",  and  when  dry  mixing 
by  means  of  a  steam  harrow  travelling  on  rails.  Other 
materials  besides  dry  ash  dust  may  be  used,  such  as 
powdered  chalk,  burnt  clay  ;  also  soda,  soot,  resin,  tar,  and 
carbolic  acid  may  be  added.  The  whole  process  is  carried 
on  under  a  roof  of  corrugated  iron  or  glass. — J.  C.  C. 


I -.>!.] 
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XVI -SUGAR.  STARCH.  GUM.  Etc. 

Calculation  of  tht  Bendement  of  Raw  Sugars.     Seyffurt. 
/..it-.  Znckerind.  44,  899. 

l\-u  m  of  tin'  non-sugar  rendemeol  wbioh  was  introd 
about   a  year  ago,  and  \\  liicli  is  arrived   at    l>v  deducting 

times  the   total  non-sugar   from   the   polarisal 
author   proposes  the   following.     He  calculates,  from   the 

i le    daring    the    pn-^t    year,    that    the 

ratio  of  the  percentage  of  organic  matter  0  to  the 
difference  100  —  P  ( P  «■  polarisation)  is  almost  constant, 
and  i>  equal  to  :s  in  those  sugars  polarising  from  'J  i  to  '-'7. 

So  tbnt  since  '"\t  -    ■.  8,  it  follows  that  0      '"',"  ''.  which 

hitter  represents  ther<  fore  the  normal  percentage  of  org 
matter  for  the  particular  raw  sugars  referred  to.  The  author 
then  proposes  to  multiply  the  difference  between  this  cnlcu- 
lated  percentage  of  organic  matter  and  thai  actually  found  bj 
analysis  by  2,  and  to  deduct  or  add  as  the  case  maj  bi 
this  product  from  the  old  rendement  (P  —  Asli  ■  5). 
The  calculations  made  by  the  author  show  that  the  mean 
values  arc  the  same  as  those  obtained  from  the  ash  rende- 
ment; they  are  also  said  to  be  surer  and  more  concordant 
than  the  non-sugar  rendement. — A.  II.  L. 


Influence  of  ( 'alcium  Suits  on  the  Yield  of  Sugar  from 
Raw  Sugar  Massecuites.  L.  Szyfcr,  (la/,  cukr.  1 
541. 

At  CHOI  I  ii  the  amount  of  lime  in  the  massecuites  examined 
in  the  experiments  described  in  this  paper,  varied  between 
0-01j  and  0  086  per  cent.,  the  yield  of  sugar  was  found  to 
undergo  no  great  alteration.  This  confirms  Herzfeld's 
conclusion  that  the  presence  of  small  quantities  of  calcium 
salts  does  not  hinder  the  crystallisation  of  the  sugar, 

—A.  R.  L. 


So-called  Scum  Fermentation.    Zeits.  Zuckerind.  44,  611. 
Hi .i;/ri  in  states  that  he  cannot  confirm  the  observations  of 

Prinsen  G  lis  Journal,  1894,  823)   as  to  the  ready 

decomposability  of  free  glucinic  acid:  he  does  not  a 
with  the  views  of  Prinsen  Gfeerligs  regarding  the  cause  of 
scum  fermentation  in  alkaline  liquors. 

Claassen  thinks  that  derivatives  of  invert  sugar  have  but 
little  to  do  with  scum  fermentation,  and  that  the  phenomenon 
is    brought    about    principally    by    unknown    organic   com- 
pounds.    He  believes   that   defecation  at  a  temperature  not 
75    C.  (Prinsen   Geerligs,  I  -  of   no 

service,  but  recommends  m aintaining  a  sufficient  decided 
alkalinity,  and  drawing  off  the  liquors  at  not  too  high  a 
temperature.  The  extensive  laboratory  experiments  of 
W  i  laud  shoe  that  cold  defecation  has  in  no  respect 
advantages  over  hot.  — A.  1!.  L. 


'  5  '■'  II.       /..It-,    /.linker- 

iii  I,  ml    B  .In,,.  1;.. 

A idini    i.   the  author  the  total  lo  I   • 

manufacture   ft  the   boilin 

massi  mts  t..  0'  7.1  to  i  pel  cent.i  a  the  roots      i  If 

tins,  however,  when  the  pro 

"'■'  '"    >'  '  1"  '  unknown 

losses  are  principally  due  t,.  the  decomposition 
durinu'  the  boiling  and  evaporating  of  the  liquor,  and  are 
greatly  influenced  bj  the  construction  and  management  of 
the  apparatus.  ;,,  well  as  b_v  the  tempt  ratnre,  concentration, 
if  the  liquor.  II.  rzfold'a  exacl 
laboratory   experimi  d  to  tl»c 

industry,  because   in  the  latter  thi   decomposition  of  sugar 
h\    boiling,   musl    b<  it    observed   in   the 

laboratory      A.  I:.  I.. 


Defecation  and  Filtratioi  juor.     Mitt.l- 

man.  Bull,  de  1'Assoc.  (him.  11,  7n7. 
author  recommends  defecation  with  eaustic  lime,  and 
fill  iiieelianiealtilii.iti.nl  ,i  the  crude  juice,  for  which 
purpose  Bouvier's  apparatus,  which  renders  it  possible  to 
filter  the  hot  juice  rapidly,  is  serviceable,  lie  points  out 
the  great  advantages  to  the  industry  accruing  from  such  a 
mode  of  procedure. — A.  R.  1,. 


Defecation   and    -  Beaudet.     BnlL   de  1'Assoc. 

Chim   11,  658. 

Fbom  the  results  of  a  detailed  carried  out  by 

the  author,  it  would  seem  that  .1 

leads  to  the  production  of  liquors  containing  less  inorganic 
matter  than  those  in  which  defecation  with  milk  of  lime  or 
powdered  slaked  lime,  has  been  adopted ;  the  products  are 
the  better  the  lower  the  temperature  of  defecation  and 
saturation.  The  practical  application  of  these  results  is, 
however,  beset  with  difficulties,  and  it  i-  scarcely  possible 
to  introduce  specific  improvements  which  can  be  equally 
carried  out  everywhere.  On  this  account  it  is  necessary 
to  prosecute  exact  investigations  in  every  sin-!. 
data  of  this  kind  are  at  present  wanting  even  concerning 
the  principal  points. — A.  R.  I.. 


Improvements  in  the  Beetroot  Sugar  Industry.     Jarkovsky. 

Zeits.  Zuckerind.  in  1!.. Inn.  1>:M.13,   , 

The  use  of  divided  (short )  diffusion  batteries  has  not  proved 
satisfactory  in  practice.  The  so-called  Heckmann's  diffu- 
sion (vacuum)  process  has  been  in  use  for  many  vears  in 
Vustrin,  as   lias   al-..   the  process  ol  heath  beetroot 

slices  previous  to  diffusion.      Among  new    evaporation   pro- 
D  gives    the    Lot    results,   and  can   be 
thoroughly   recommei  '        Karlik-Ehrmann   rotation 

system  has  a  promising  future,  but  needs  perfection  at  the 
hands  of  practical  men. — A.  P.  L. 


Decomposition  of  Sugar  during  Evaporation.    I.exa.   Zeits. 

Zuckerind.  in  Bohm.  18,  503. 
Whbh  sound,  alkaline  liquor  is  evaporated  within  a  short 
time,  the  decom|  osition  of  the  sugar  is  slight — perhaps  not 
more  than  0-1  per  cent.  The  effect  of  high  temperature  is 
small,  inasmuch  as  it  shortens  the  time  necessary  to  perform 
a  given  amount  or  work  ;  the  temperature  in  the  last  member 
of  the  multiple  effect  evaporator  ought  not.  however,  to 
exceed  64  C,  and  that  in  the  first  member  should  uot  be 
above  119  C.  Such  temperatures  as  120  .  128",  and  even 
184  .  which  are  ordinarily  adopted  in  Germany,  are  too  hisrh 
and  should  not  be  used.  Greater  losses  are  occasioned  by 
boiling  than  by  evaporating,  but  exact  data  as  to  the 
magnitude  of  these  losses  are  wanting  ;  the  quotients  give  no 
information  whatever  in  these  cases.  Sugar  is  decomposed 
by  heating  the  juices  prior  to  evaporating  them,  and  indeed 
such  losses  amount  to  0-3 — 0-4  per  cent. — A.  U.  I.. 


The    Drytn  i   of  Potato    Pulp    with    Mola  (  'attle- 

Food  in   North  German.  Factories.     M.  Delbruck.     Zeit. 
f.  Spiritusind.  1894, 17,  141. 

The  pulp  is  mixed  with  milk  of  lime  and  passed  through 
filter-presses;  the  apparently  dry  mass  is  then  carried 
along  by  a  screw,  which  mixes  it  with  a  thin  stream  of 
molasses.  (In  admixture  it  does  not  cake,  but  forms  a 
crumbly  mass,  since  molasses  only  contains  about  20  per 
cent,  of  water.  The  mixture,  after  drying  in  the  oven,  is 
mechanically  carried,  along  with  a  strong  current  of  air, 
through  a  trough  in  which  a  reverse-acting  screw  a: 
any  undried  lumps,  the  finer  particles  being  carried  forward 
yclone  drying  apparatus").  The  air,  which  is  then 
about  70  C,  passes  to  the  dust  collector,  leaving  the  dried 
stuff  to  be  milled  and  compr 

This  method  for  utilising  molasses  is  applicable: — 1st. 
In  sugar  factories,  where  it  can  be  mixed  and  dried  with 
the  root  cuttings;  2,  in  places  where  the  strontia  recovery 
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S8    is  worked  :  S,   in   distilleries    using    molasses;  and 
4,  in  starch  ["he  compressed   material  it  is  pro- 

autritious  cattle-food. — T.  A.  G. 


Quantitative    Estimation    of  Carbohydrates.     E.    Schulze. 
Chem.  Zeit.  18,  527— 528. 

See  under  XXIII.,  page  U85. 


PATENT. 


Process  for  Purifying  and  Decolorising  Sacckarint 
Juices  and  Sugar  Solutions  generally.  C.  Steffen, 
Vienna.  Austria.     EDg.  Pat.  17,632,  September  19,  1893. 

Tuts  is  a  process  for  obtaining  colourless  sugar  solution  as 
pure  as  possible,  and  crystalline  sugar  therefrom,  bj  treat- 
ing the  juices  of  beetroot  and  cane  sugar  manufacture, 
subsequently  to  defecating  them,  and  in  some  cases  after 
they  have  been  saturated  and  freed  from  the  defecation  and 
saturation  scum  according  to  known  methods,  and  cooled 
down  to  a  temperature  below  that  at  which  defecation  was 
effected,  i.e.,  below  60°  C,  and  preferably  between  30°  C. 
and  4o  C,  with  sulphurous  acid  in  such  quantities  that  the 
colouring  and  non-sugar  substances  are  for  the  most  part 
converted  into  sulphite  compounds  ;  these  latter  remain  in 
solution  in  the  aeid  juices,  which  are  then  subjected  at  the 
above-mentioned  temperature  to  the  action  of  propor- 
tionately small  quantities  of  auima!  charcoal  for  the  pur- 
pose of  removing  the  sulphite  compounds  of  the  non-sugar 
substances.  The  free  sulphurous  aeid  is  then  got  rid  of  by 
treating  the  filtered  juices  with  the  necessary  quantity  of 
lime,  baryta,  strontia.  alumina,  &c.  The  juices  after  being 
freed  from  the  sulphites  so  precipitated  are  slightly  alkaline 
or  neutral,  and  free  from  colour  and  impurities.  The  appli- 
cation of  this  process  to  medium  and  thick  juices  of  any 
degree  of  concentration,  as  also  to  all  syrups  of  sugar 
manufacture,  the  treatment  being  repeated  as  ofteu  as 
necessary,  and  to  the  treatment  of  the  elairce  or  fine  liquors 
of  beetroot  and  cane  sugar  refineries,  and  the  syrups 
thereof,  is  also  claimed. — A.  K.  L. 


XVII— BREWING,  WINES,  SPIRITS,  Etc. 

Estimation    of  Starch  by  Alcoholic   Fermentation.      Albert 

Munsche.     Zeits.  fur  Spiritusiud.  1894, 17,  202  ;  17,  2U9. 

See  under  XXIII.,  page  985. 


Hop-Tannin.     M.  Hayduek  and  F.  Goldiner.    Wochenschr. 

f.  Brauerei,  11,  409—415. 
Etti  showed  (J.  Chem.  Soc.  1876,  i,  927)  that  in  the  tannin 
from  hops  there  is  a  tannin,  CaHyOn,  and  a  phlobaphen 
of  the  probable  formula  C.)(,HJf,U.:5,  and  which  he  con- 
sidered as  probably  formed  by  the  coalescence  of  two 
molecules  of  the  tannin  with  the  separation  of  water.  The 
authors  have  re-examined  these  substances,  and  studied 
their  properties  frcm  a  brewing  point  of  view. 

After  extraction  of  the  bops  with  ether  and  then  with 
absolute  alcohol,  in  both  of  which  the  tannin  is  insoluble, 
the  tannin  was  extracted  by  repeated  digestion  with  70  per 
cent,  alcohol.  The  alcoholic  extract  was  then  fractionally- 
precipitated  by  means  of  a  solution  of  lead  acetate  in 
alcohol  of  similar  strength.  The  greater  part  of  the 
phlobaphen  was  in  the  first  brown  precipitates,  that  of  the 
tannin  in  the  latter  yellow  precipitates.  The  precipitates 
suspended  iu  water  were  treated  with  hydrogen  sulphide, 
and  the  lead  sulphide  (which  carried  down  with  it  most  of 
the  tannin,  or  phlobaphen)  was  extracted  with  70  p^r  cent. 
alcohol.  The  separation  was  completed  by  means  of 
ethylic  acetate,  as  the  phlobaphen  is  insoluble,  the  tannic 
acid  soluble,  in  that  solvent. 


The  hop-tannin  so  obtaiued  is  a  light  brown  amorphous 
powder,  soluble  in  water,  dilute  alcohol,  and  ethyl  acetate, 
very  sparingly  soluble  in  absolute  alcohol,  and  insoluble  in 
ether.  A  Q-2  per  cent,  solution  in  water  was  slightlv 
yellow,  and  showed  a  green  fluorescence.  Ferric  chloride 
produced  an  intense  green  coloration,  but  no  precipitate  : 
the  reaction  is  very*  delicate.  This  tannin  has  the 
characteristics  of  an  acid,  slightly  reddens  blue  litmus, 
precipitates  dissolved  albumin  but  incompletely,  as  the 
precipitate  is  slightly  soluble  in  water,  and  (contrary  to  the 
statement  of  Etti)  is  precipitated  by  animal  skin.  It  is 
\  i  !  \  unstable,  and,  even  on  evaporation  on  the  water-bath, 
a  part  is  converted  into  an  insoluble  substance,  mostly 
phlobaphen.  When  an  alkaline  carbonate  is  added  to  the 
solution,  the  latter  takes  a  dark  brown  colour,  and  on 
evaporation  on  the  water-bath  the  whole  of  the  tannin  is 
then  converted  into  phlobaphen.  The  same  conversion 
takes  place  rapidly  if  the  dry  tannin  is  heated  at  140°  C. 

The  phlobaphen  forms  a  reddish-brown  powder,  partly 
soluble  and  partly  insoluble  in  boiling  water  or  dilute 
alcohol.  The  yellow  solution  gives,  with  ferric  chloride,  a 
dirty  creeii  precipitate  :  soluble  albumin  is  precipitated  by 
it  in  an  insoluble  form,  and  it  is  itself  precipitated  by 
animal  skin  Heated  at  130°,  phlobaphen  becomes  in- 
soluble, probably  by  condensation  by  loss  of  water,  and 
this  condensation  takes  place,  to  some  extent,  at  lower 
temperatures,  as  shown  by  the  presence  of  insoluble 
material  in  the  phlobaphen  prepared  as  described.  It  is 
soluble  in  alkaline  carbonates  to  a  brown  liquid. 

Both  phlobaphen  and  tannin  and  their  compounds  with 
iron  are  slowly  decomposed  by  continued  boiling  or 
heating. 

Estimation  of  Tannin  in  Hops. — The  author  has  found 
Schroder's  modification  of  Lowenthal's  method,  in  which 
the  tannin  extract  is  titrated  with  permanganate  both 
before  and  after  the  precipitation  of  the  tannin  by  skin, 
the  best  for  estimating  the  tannin  in  hops.  The  air-dried 
hops  are  coarsely  ground,  then  extracted  six  times  by 
boiling  each  time  with  100  cc.  water  in  a  Schroder's  boiler. 
This  latter  consists  of  an  exactly  cylindrical  tin  vessel, 
into  which  is  fitted,  as  a  closely  but  evenly  moving  piston, 
a  perforated  plate,  covered  with  fine  wire  gauze,  and  fitted 
with  a  handle.  Ten  grms.  of  the  hops  and  100  ec.  water 
are  introduced  into  the  boiler,  and  the  piston  then  inserted. 
The  boiler  is  put  into  a  water-bath  at  100'  for  an  hour, 
then  removed,  the  piston  pressed  down  slowly  and  firmly, 
and  the  solution,  which  is  thus  separated  from  the  hops, 
poured  off.  A  second  100  cc.  of  water  is  then  added,  and 
the  heating  repeated,  but  now  for  half  an  hour  each  time. 
The  sixth  extract,  which  only  contaius  negligible  quantities 
of  tannin,  is  used  to  make  up  the  bulk  of  the  first  five 
extractions  to  500  cc.  About  20  cc.  of  this  extract  is 
taken,  5  grms.  of  powdered  and  well-soaked  skin  (of  which 
the  percentage  of  moisture  is  known)  added,  and  the  whole 
well  and  often  shaken  up  and  allowed  to  remain  for  24 
hours.  The  skin  is  then  filtered  off,  10  cc.  of  a  dilute 
indigo  solution  added,  the  whole  diluted  with  water  to 
about  three-quarters  of  a  litre,  and  titrated  with  per- 
manganate. The  colour,  which  is  first  blue,  passes  into 
green,  and  then  suddenly,  when  the  extracts  and  indigo  are 
oxidised,  to  a  bright  golden  yellow.  The  end  point  is  very 
sharply  indicated.  Correction  must  be  made  for  the 
moisture  of  the  skin  and  the  permanganate  required  by  the 
indigo  used  as  indicator.  A  similar  titration  of  hop  extract 
which  has  not  been  treated  with  skin  is  made,  and  the 
difference  gives  the  quantity  of  tannin.  The  permanganate 
is  standardised  against  a  solution  of  pure  tannin.  Special 
trials  proved  that  the  resin  present  in  hops  does  not  affect 
this  reaction,  so  that  extraction  of  the  hops  with  ether  is 
unnecessary  and  best  omitted,  as  the  long  digestion  with 
ether  probably  decomposes  some  of  the  tannin.  The  same 
method  may  be  used  for  estimating  the  tannin  in  beers, 
after  boiling  off  the  alcohol,  but  the  quantity  of  tannin 
present  is  60  small  that  the  influence  of  experimental  error 
becomes  very  large.  The  following  numbers  were  obtained 
with  some  beers  : — English  ale,  0-024  per  cent.;  Pilsen 
beer,  0-018  per  cent.;  Munich  beer,  0-012;  Berlin  beer, 
0-012. 
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/  net  of  Hop-  Tannin  ..»  Beer.  The  phlobaphco, 
asalreadi  mentioned,  precipitates  albumen  in  an  in 
f,.rm  lh.  hop-tannin,  however,  forma  a  compound  jolubl 
in  boiling  water,  but  almost  insoluble  in  cold  water.  rbis 
is  geen  in  the  wort,  after  treatment  with  hops,  becoming 
tl,i,  k  .  rhe  ."..I  and  cleared  wort  still  i 

the  albumin-tannin  compound,  and,  though  more 
1. 1'  this  is  pre  ipitated  during  fermentation,  a  trace  still 
remain-  in  the  finished  beer.  The  influence  of  hop  tannin 
i-  thus  to  remove  a  pari  of  the  verj  unstable  Boluble 
albumin  from  the  wort,  and  indirectly  to  act  as  ;i  pre- 
s,  rvative  \  il  has,  howci  properties. 

The  bitter  hop-resins,  on  the  contrary,  have  a  decided 
aiiii-.  ptic  power.  The  influence  of  tin-  hop-tannin  i>  shown 
in  the  much  smaller  quantity  (mere  traces)  of  soluble 
albumin  present  in  strongli,  hoppi  I  English  ale,  than  in  the 
much  less  bopped  German  In. 'is.  Annlyscs  of  a  nnml>er 
of  hops  for  tannin  also  showed  that  the  hops  generally 
considered    the    best  in     hop-tannin.      The 

following  numbers  were  obtained,  calculated  on  the  dry 
hop-:  Saaz,2'9nei  cent.j  Spalt,  2-25  percent.;  Neuto- 
miscbel,  1-69  per  cent.;  Wolozacb,  1-60  per  cent.; 
Mainburg,  1-  it  per  cent. — L.  T.  T. 


Tin-   Carbohydrates    Pre-existing   in   Malt.     K.  Jalowetz. 

Chem.  /ait.  Rep.  18,  39. 
Tin    author  has  previously  stated  that   the  carbohydrates 
present    in    malt  arc    saccharose,   maltose,   dextrose,    and 
dextrin.     He   nov  to  the  following  conclusions  :  — 

(1.)  Almost  all  the  carbohydrates  present  can  be  extracted 
from  an  ;rin..  of  malt  by  treatment,  six  or  seven  times 
repeat.L  with  300  CC.  of  90  per  cent,  alcohol,  or  still  more 
completely  by  a  two  hours'  hot  extraction  with  'JO  per  cent, 
alcohol,  followed  by  one  hour's  digestion  with  water  of  the 
malt  freed  from  the  alcohol  and  fat  of  the  extraction-liquid 
and  dried.  The  carbohydrates  are  saccharose,  dextrose, 
levulose,  and  an  unfennentable  substance  identical  in 
rotatory  and  reducing  properties,  with  maltose.  (2.)  By 
digestion  of  the  alcohol-extracted  malt  with  water  at  the 
ordinary  temperature  for  one  hour,  followed  by  precipitation 
of  the  aqueous  extract  with  alcohol,  a  body  is  obtained, 
lsEVO-rotatory,  not  reducing  Fehling's  solution,  and  giving  a 
violet  coloration  with  iodine  solution.  This  may  contain  the 
already  known  levo-rotatory  gum  of  malt,  with  perhaps 
dextrin,  either  originally  present  or  formed  during  the 
extraction  with  alcohol.  (3.)  Bj  digestion  of  malt  with 
water  at  IS  — 20  < '.  for  one  hour  a  solution  results  con- 
taining the  carbohydrates,  together  with  certain  transforma- 
tion products  of  starch,  of  which  maltose,  dextrin,  and 
dextrose  can  be  recognised.  (4.)  Digestion  for  several 
hours  with  water  at  1^  —20  ('.brings  about  inversion  of 
the  saccharose:  after  three  hours  about  half  of  the  saccha- 
-  inverted.  (5.)  The  amount  of  saccharose  in  («)  the 
alcoholic  extract,  (li)  the  aqueous  extract  after  one  hour  at 
the  wort  obtained  in  the  usual  manner  in  the 
laboratory,  is  almost  constant,  on  the  average  3  '2  per  cent. 
(malt  containing  lo  per  cent,  of  water).  (,6.1  The  reducing 
carbohydrates  present  are  dextrose  (.•"!'  1  per  cent.),  levulose 
(1  per  cent.),  and  maltose  (0-7  per  cent.).  It  is  not 
established  whether  dextrin  is  originally  present  or  formed 
during  extraction.  (7.>  Iso-maltose  is  not  present  either 
in  the  alcoholic  or  the  aqueous  extract.  (S.)  The  starch  of 
the  malt  grain  is  so  changed  b\  the  growth  of  the  barley, 
that  the  breaking-down  of  the  starch  has  already  taken  place. 
It  is  not  possible  to  identify  the  results  of  the  action  of  cold 
malt  extracts  or  diastase  solutions  on  starch,  brought  about 
in  a  mechanical  way,  with  the  results  of  the  mashing  process. 
Two  other  ferments  besides  diastase  are  present  in  malt, 
an  inverting  and  a  dextrose-forming  ferment  (glycose). 

— K.  B.  B. 

Xole  on  the  so-called  "  Gluten  Particles "  occurring  in 
Wort,  Bar,  and  Yeast.  II.  Will.  Wochensehr.  f. 
Brauerei.  1-0-1.  937—938. 

It  is  well  known  that  bright  mash-tun  or  copper  wort 
becomes  turbid  on  cooling  owing  to  the  separation  of 
minute,  highly  retractive  particles  of  nitrogenous   matter. 


Uthou  [ha  portion  it  di  p  nib  d  o  .  it  ichol  ihis 

gluten  remains  in  suspension  in  the  wort  and  passes  partly 
mi  .  the  yeast,  partly  into  the  new  beer,  from  whioh  it 
only  separates  during  storage.  Nevertheless,  even  finished 
beer  frequently  contains  gluten  particles;  aii.ltli--.lej.osiM 
formed  in  pasteurised  beer,  according  to  the  author,  often 
consist  wholl)  of  these  particles  in  a  more  or  leas  shrivelled 
or  otherwi--  ndition.     Microscopically , the  riuten 

particles  separated  from  wort  are  perfectly  homogeneous, 

and  tip  I--  .'     a  diameti        B      d  yeast  and  Also  Hon  I  I t 

they  present   d  vacuolated  appearance  and   resemble 
bubbles,     h  Frequi  ntlj  occur  in  the  form  of 

minute  granules.     It  is  evident,  then  the  gluten 

particles  sillier  BOI bange  during   the  process  of  brewing. 

The  author  has,  therefore,  investigated  the  behaviour  of  the 

obtained  from  frozen  beer)  towards  vai 
solvents,  witb  thi  results  : — 

In  contact  with  water  the  contents  of  th.   parti. 
.uollcu,  and  dis  ■     more  rapidly  on  warminj 

the  outer  membrane  being  left  behind.  Absolute  alcohol 
exerts  no  solvent  action,  but  alcohol  of  65  per  cent  rapidly 
dissolves    the    cell-contents.      In    concentrated  hydrochloric 

acid  the  gluten  dissolves  almost  completely  to  an  intense 

cherry-red  solution,  from  which,  by  the  addition  ofwati 
violet-red  precipitate  is  separated.  Dilute  acids  in  general 
readily  dissolve  the  contents  of  the  panicles,  whilst  stronger 
acids,  and  also  alkaline  solutions,  dissolve  the  outer  envelope 
as  well.  From  the  above  and  other  considerations  the 
author  concludes  that  the  bulk  of  the  cell-contents  of  tbe 
gluten  particles  consists  of  mucedin. 

Beers  Buffering  from  gluten  turbidity  cither  contain  in 
suspension  extremely  minute  flocculent  particles,  or,  more 
frequently,  possess  an  opalescent  appearance.  In  the  latter 
case,  the  turbidity  almost  entirely  disappears  on  warming 
the  beer  to  30° — 40°  C,  but  reappears  on  cooling.  The 
addition  of  alcohol  has  a  similar  brightening  influence. 

—II.  T.  1'. 


Tin-    Influence    of  the   Mashing  Process  on   Attenuation. 
Windisch.     Wochensehr.  f.  Hrauerei,  1894,  885. 

It  is  well  known  that  the  conditions  of  mashing  largely 
influence  the  degree  of  attenuation  of  beer.  In  this  connec- 
tion the  author  relates  an  interesting  practical  experience. 
The  worts  in  a  certain  brewery  were  found  to  attenuate 
insufficiently.  In  order  to  increase  their  fermentability,  the 
mashing  heats  were  lowered  and  the  time  of  standing 
increased,  the  modified  process  being  applied  to  two  different 
malts,  the  one  cured  at  IS  K,  the  other  at  65  I!.  The 
result  was  that  the  degree  of  attenuation  increased  by  11  per 
cent,  in  the  case  of  the  low-cured  malt,  but  remained  al 
lutcly  stationary  in  the  second  instance.  This  peculiarity 
may  possibly  be  explained  on  the  assumption  that  the 
diastase  of  the  second  malt  was  so  greatly  restricted  by  tbe 
high  curing  heat,  that  the  variation  in  the  mashing  process 
was  insufficient  to  sensibly  affect  the  type  of  extract  pro- 
duced.- II.  T.  P.  

The  Treatment  of  Boiling  {Foaming)  Fermentations. 
A.  Hesse.  Zeits.  far  Spiritusind.  1894,  17,  153. 
During  1S8~>  the  author  made  no  less  than  1,068  mashes, 
not  one  of  which  showed  boiling  fermentation.  In  the  year 
following,  the  ordinary  mash  tun  was  replaced  by  an  Kckert's 
centrifugal  machine,  and  boiling  fermentations  began.  These 
were  at  the  time  wrongly  attributed  to  the  new  machine. 
On  reverting  again  to  the  old  process  of  mashing,  the 
"boiling"  ceased,  but  inferior  fermentations  resulted. 
Whilst  in  Hellefreund's  old  method  the  malt  is  all  mixed  at 
once  with  the  whole  of  the  potato,  in  the  centrifugal  machine 
the  mixing  is  doue  in  several  portions,  so  that  much  more 
complete  saccharification  results,  and  to  this  cause  the  boiling 
fermentation  is  due. 

The  following  method  of  procedure  was  adopted  :  — 
One-third  of  the  malt  was  added  at  the  beginning  of  the 
mash,  and  the  whole  of  the  potatoes  blown  out  of  the 
vessel  at  a  finishing  temperature  of  49°  K.  The  rest  of 
the  malt  was  then  added,  and  the  mash  cooled.  A  marked 
decrease  of  boiling  fermentation  resulted.  Finding  that  the 
addition  of  malt  to  the  cold  mash  caused  no  bacterial  acidity 
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the  plan  was  adopted  of  reserving  part  of  the  malt  for 
addition  at  this  stage.  In  extreme  cases  the  malt  should  be 
added  at  a  temperature  as  low  a<  14  K.  At  a  temperature 
of  Sir  B.j  moderately  vigorous  boiling  can  be  suppresst,l. 

Boiling  fermentation  begins  when  the  normal  relation  of 
maltose  to  dextrin  exists  iu  the  mash  :  when  this  relation  is 
upset  frothing  or  filming  does  not  take  place.  Boiling 
fermentation  is  the  normal  form  with  good  yeast  and  a  good 
mash  tun. — T.  A.  G. 


Boiling  Fermentations  :  A  Criticism  of  the  Results  obtained 
lit/ A.  Hesse  (see  preceding  abstract').  It.  Heinzelmanu. 
Zeits.  fur  Spiritusind.  1S94,  17,  161. 

The  author  has  tabulated  a  series  of  experiments  conducted 
under  different  conditions,  and  gives  the  saseharoineter 
readings  at  different  stages  of  fermentation,  the  alcohol 
percentage,  the  petroleum  required  for  sprinkling  (to  allay 
froth  or  boiling  fermentation"),  the  amount  of  malt  used,  and 
the  result  with  respect  to  boiling  fermentations.  Iu  cases 
where  the  whole  of  the  malt  was  uses'  at  mashing  he  did 
not  always  obtain  boiling  fermentation,  nor  was  it  always 
prevented  by  reserving  a  portion  for  addition  at  a  later  stage. 
He  supports  the  contention  of  Hesse  that  the  addition  of  malt 
to  the  cold  mash  has  no  undesirable  action  on  the  fermenta- 
tion, and  does  not  favour  acidity.  The  amount  of  malt  to 
be  used  depends  upon  the  kind  of  potato  used,  and  must  be 
determined  for  each  kind.  Thick  mashes  are  recommended 
as  a  general  means  of  avoiding  *'  boiling,''  since  diastatic 
action  is  not  so  intense  as  with  thin  mashes.  When  a  small 
quantity  of  malt  is  used  for  the  mash,  a  restricted  saechari- 
fication  results,  and  the  maltose  molecule  is  not  so  readily 
fermented,  because  surrounded  by  dextrin  molecules.  Con- 
sequently fermentation  proceeds  more  regularly,  and  on 
adding  malt  to  the  cold  mash,  dextrin  is  gradually  degraded 
to  maltose  and  then  fermented.  Malt  extract  made  by 
soaking  malt  for  three  hours  in  water,  and  filtering,  does  not 
give  as  good  results  as  the  dry  malt  itself. — T.  A.  G. 


action  is  produced,  which,  although  small,  is  constant  under 
changing  conditions  of  yeast,  worts,  and  fermentation.     " 

Yeast. 


Boiling  Fermentations.     Zeits.  fiir  Spiritusind.  1S94,  17, 
225  (.compare  preceding  abstracts). 

A  series  of  experiments  was  conducted  with  different  sorts 
of  potatoes.  The  extent  to  which  different  acids  influence 
"  boiling  "  could  not  be  established. 

The  author  does  not  endorse  Hesse's  statement  that 
"  boiling  "  disappears  when  the  saecharification  in  the  first 
mash  is  unfavourably  influenced,  or  when  the  malt  is  added  in 
two  portions,  one  at  mashing  and  the  other  during  cooling. 
When  only  one-third  of  the  malt  was  used  at  mashing  and  the 
remainder  on  the  cooler  at  17° — 19°  It.,  the  primary  fer- 
mentation was  certainly  quieter,  but  the  effect  on  the  after- 
fermentation  was,  on  the  other  hand,  to  make  it  more 
vigorous  than  by  the  old  method.  Unlike  Hesse,  the  author 
obtained  boiling  fermentations  with  Hellefreund's  method, 
and  claims  that  this  system  is  just  as  bad  in  this  respect  as 
F.ckert's.  In  one  case  boiling  fermentations  were  got  rid  of 
by  changing  the  yeast.  Species  II.  had  been  used,  and  on 
changing  it,  although  "  boiling  "  (foaming)  was  decreased, 
such  good  fermentations  were  not  obtained  as  before. 

— T.  A.  G. 


The   Influence  of  Fluorine    Compounds  on   Beer    Yeast. 
Zeits.  fitr  Spiritusind.  1894,  17,  '227. 

Effroxt  has  shown  that  beer-yeast  will  accustom  itself 
to  gradually  increasing  quantities  of  fluorine  salts  until  an 
amount  can  be  added  which  would  render  the  original  yeast 
incapable  of  fermentation. 

Experimenting  further  with  different  species  of  yeast,  he 
finds  that  under  the  above  conditions  the  physiological 
life  of  the  yeast  cells  is  quite  changed — the  power  of 
multiplication  being  diminished  whilst  fermentative  energy 
inert ases.     At  the  same  time  an  influence  on  the  chemical 


Ordinary. 


Fluorine-treated. 


Alcohol  per  litre  . 
Carbon  dioxide  . . 


Ratio   of  alcohol    to   carbon 
dioxide. 


113  ce. 
8fOGg:u)s. 

1  :  0-7S1 


m-scc. 

B : '"i  LTins. 

1  :  IV749 


In  every  case  the  fluorine-treated  yeast  gave  less  than  the 
theoretical  quantity  of  C03. 

On  fermenting  a  glucose  solution  he  obtained  :  — 


Yea^t. 

Ordinary. 

Treated. 

Alcohol  per  100  parts  of  fer- 
mented glucose. 

0"35  per  cent. 
7*29 

50*49 

1*21  percent. 
6*67 

B'S7 

The  number  50' 49  is  almost  the  same  as  Pasteur's, 
whilst  the  second,  48*37, approaches  closer  to  the  calculated 
theoretical  amount.  The  fluorine-treated  yeast  produces 
only  -j1-  to  -±,  of  the  glycerol,  and  only  5  of  the  succinic 
acid  produced  by  yeast  under  ordinary  circumstances. 

—T.  A.  G. 


The  Employment  of  Sulphurous:  Acid  in  Malting.     Kukla. 
Wochenschr.  f.  Brauerci,  1S94,  885—887. 

The  primary  object  of  adding  sulphurous  acid  to  the 
steep  liquor  in  malting,  is  the  production  of  relatively 
pale  malts.  In  addition  to  this,  the  author  has  made  the 
following  observations  : — When  using  acidified  water,  the 
duration  of  steeping  is  reduced  by  as  much  as  2u  hours, 
and  subsequent  growth  on  the  floors  is  more  rapid  and 
regular,  so  that  the  operation  at  this  stage  maybe  shortened 
by  2 — 3  days.  The  resulting  malts  are  stated  to  be  more 
thoroughly  modified,  and  to  yield  a  better  type  of  extract, 
although  its  amount  is  somewhat  smaller.  The  develop- 
ment of  mould-growths  is  entirely  prevented.  In  practice, 
the  author  proceeds  as  follows  :  —  The  barley  is  at  first 
steeped  in  the  usual  way  in  water  alone,  which  is  drawn 
off  at  the  end  of  a  few  hours,  and  replaced  by  water, 
previously  thoroughly  mixed  iu  a  separate  vessel  with  the 
required  volume  of  sulphurous  acid.  After  12 — 11  hours 
the  acid  water  is  drawn  off  and  the  barley  washed  in 
running  water;  steeping  (in  water  alone)  may  then  be 
continued  as  usual.  It  must  be  remembered,  however, 
that  the  operation  will  he  finished  more  quickly  than 
usual,  and  care  be  taken  to  avoid  over-steeping 

A-  regards  the  amount  of  sulphurous  acid  to  be  used,  this 
should  be  such  that  1  cc.  of  the  treated  water  requires 
0  05  cc.  of  decinormal  alkali  for  its  neutralisation.  Less 
may  be  employed,  but  on  no  account  more.  The  precise 
strength  of  the  acid  used  must  therefore  be  determined 
by  titration  and  the  calculated  amount  added  to  the  water, 
allowance  being  made  for  the  quantity  neutralised  by  the 
alkaline  and  earthy  carbonates  contained  iu  the  water 
(determined  by  direct  titration,  using  litmus  as  indicator). 
Waters  containing  much  calcium  carbonate  are  unsuitable 
for  the  above  process,  owing  to  the  deleterious  influence  on 
the  germinating  power  of  barley,  of  the  calcium  sulphite 
formed. — II.  T.  1J. 


1,188*.] 
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I      ration  of  the  Sulphurous   Acid  in  Wines.     E.  Chuard 
\:   Jaccard,     Chem.  Zoit.  10,  i-'.'i.  702 

Tin  sulphur  treatment  of  wine  ia  baa  d  upon  the  Antiseptic 
properties  of  the  sulphurous  acid,  a  small  quantity  of  which 
dissolved    in    the    wiue,     preventa     the     developmei 

The  sulphnro  9U<  h, 

howevi  i.  ^  ri-m:iiii  permanent  in  a  wine,  i 

ii  esea  atmosphere,    pari  becoming  oxidised 

into  sulphuric  acid.  Recent  investigations  bj  Sohmitt 
further  Bhowed  that  part  of  the  Bulphurous  acid  combines 
with  the  small  quantities  of  aldehyde  present  in  most 
wim-  The  compound  thus  formi  1  received  the  nami 
aldehyde  sulphurous  a. -id,  and  it  i-  characterised  by  a 
pleasanl  odour  and  indifference  to  the  living  organism, 
rhesc  \  >w  that  after  a  certain  time,  even 

strongl)   sulphured  wines  will  onlj  contain  very  small  pro 
portio  -  acid.     A  series  of  experiments 

showed  tbal  three  to  four  months  after  sulphuring)  most  of 
the  free  Bulphurous  a  ■  i«l  had  ed  from  the  wine. 

— c,  0.  \V. 


Butt/lie  Alcohol     Fermentation   and    the    Butyl-Ferment. 
Beijerinck.     Zeits.  f.   Spiritusind.  17,  '      From 

ralbl.  f.  Bakteriologie.  15,  171  el 

'1'iik  author  has  investigated  this  subject  and  finds  that  a 
uderable  number  of  bacteria  produce  butylic  alcohol 
more  or  less  freely  during  fermentation.  He  proposes  to 
give  the  name  of  lira  inlobacter  to  this  group  of  organisms 
which  he  describee  thus : — Wholly  or  temporarily  anaerobic 
ferment-bacteria,  which,  when  entirely  anaerobic  become 
tilled  with  granulose  and  then  resemble  the  Clostridium. 
Carbonic  anhydride  and  hydrogen  are  always  among  their 
products  of  fermentation,  but  methane  is  always  absept.  The 
t.  Mom  ing  memh  species  (some  of  which  are  already 

known  under  other  names)  are  described.  Gramilobactei 
butylicum  (Gruber's  Bacillus  amylobacter  I  )  producing 
bntylic  alcohol  as  principal  product.  <•'.  saccharobutyricum 
(Bacillus  butylicns,  Iritz.t  :  G.  lactobutyricum  :  <i. 
polymyxa  (Prazmowshi  1890). 

After  discussing  at  length  man]  subjects  connected  with 
fermentation,  the  author  draws  the  following  con- 
clusions : — 

a.  There  are  three  forms  of  anaerobiosis,  viz.,  the  facul- 
tative ;  ihe  apparently  facultative  or  temporary}  and  the 
.'hi/  (obligate).  The  facultative  anaerobiosis  (as  for 
instance  lactic  fermentation)  is  independent  of  the  presence 
or  al  air  but  requires   the   presence  of  reducible 

materials.  The  temporary  anaerobiosis  I  yeast,  .S.r. )  depends 
on  a  reserve  of  combined  oxygen  in  the  cell  capable  of 
permitting;  considerable  cell  partition  ( 20  to  30  times)  before 
fresh  free  oxygen  becomes  necessary.  The  essential 
anaerobiosis  requires  total  absence  of  free  oxvgeu  but 
presence  ol  reducible  materials. 

/'.  The  fermentative  and  reducive  functions  are  inde- 
pendent of  one  an  >ther. 

e.  Alcoholic  fermentation  may  take  place  in  the  combined 
presence  of  all  three  forms,  and  is  only  impossible  in  the 
presence  of  essential  anaerobiosis  alone. 

(/.  Facultative  and  even  essential  anaerobes  can  live 
and  grow  apparently  as  aerobes  in  the  absence  of  assimilable 
or  reducible  materials. 

i.  Fermentation  does  cot  occur  without  accompanying 
evolution  of  iras.— L.  T.  T. 


Note  on  the  Alleged  Disappearance  from  Bt  ,  r  of  added 
and  Saccharin,  during  Protracted  Stor- 
J.  Wautcrs.  VTbchensch.  f.  Prauerei.  1894,  940. 
A  xt  KBBB  of  beers,  to  some  of  which  salicylic  acid,  to 
others,  saccharine  had  been  added,  were  kept  for  four  years 
in  a  warm  place.  At  the  end  of  that  period,  the  beers  1 
all  acid,  but  in  no  case  was  any  difficulty  experienced  in 
detecting  the  added  antiseptic. — H.  T.  P. 


Aluminium    I'm!   ,, .        !  1 

Wochensch.  f.  I:,  men  I,  i  -1'  I,  940 
A  n r  -i  mi  .  i  estigationa 

utility   of    aluminium    I  ,  nrposes.      Metallic 

aluminium  is  employed  in  the  form  of  corrugated  strips, 
50  cm.  long,  and    I  cm.  wide,  weighing  15 
from   cthet  .ii-  aluminium  -trip-     post 

advanta  id  shavings  of  being  non-ah  I 

of  being  read  The  evidence  as  to 

of  these   Bti  :  rifying  purposes  ia  aomewha 

dieting,  but  ii  .       ,  qogj  ,-,, 

thie  respect  to  wood-shavings.     As  regard-  the  influi 
aluminium  on   the   properties  of  b  il  experience 

Bhows  thai   the  stability,  flavour,  condition,  &c,  ire  quite 
unaffected    thereby  Hygienically,    too,    no    difficulties 

present   them&i  Ive        1 1  e    una  ml   ol    tluminium  di 
by  beer,   even  after  prolonged  contact,  i-  absolutely   inap- 
ible. — II.  T.  P, 


I'lo   Estimation  of  the  Acidity  of  Mall.     E.   Prior,  Bayer. 
Brauerjourn.  1894,  4,  74. 

under  Will  ,  page  '.186. 


Sources  of  Error  in   Ro  se's  Method  oj  Estimating 

Oil  in    Spirit.      XI.   Glasenapp.      Zeits.  fur    Spiritusind. 
1894,  17,  169. 

See  under  XXIII.,  page  982. 


XVIII -CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(AJ— CHEMISTRY  OF   FOODS. 

Estimation    of    the   Insoluble,  Non-volatile   Fatty  Acids. 
Meillere.     .1.  Pharm.  Chim.  29,  60. 

Set  under  XXIII, page  983. 


PATENTS. 


Improvements  in  the  Treatment  and  Preparation  of  Butter, 
Hotter  Substitutes,  Margarine,  and  Alimentary  Fats  or 
( 'ompounds.  W.  V.  Thompson,  Liverpool.  From  C. 
Artus,  Paris,  France.  F.nir.  Pat.  -lO^rll ,  October  24, 
1893. 

Tins  invention  relates  to  a  process  for  the  treatment  and 
preparation  of  butter,  butter  substitutes,  margarine,  and 
alimentary  fats,  salted  or  otherwise,  without  the  use  of 
chemicals,  with  the  object  of  preserving  them  from  putrefac- 
tion. The  butter  or  other  like  product  is  introduced  into 
suitable  vessels  perfectly  opaque  and  hermetically  sealed 
and  heated  therein  to  a  temperature  of  Gu  — L20  C.  It  is 
thus  Pasteurised  (sterilised).  The  patentee  also  claims  a 
process  for  "  reconstituting  "  sterilised  butter  or  like  pro- 
duct. It  consists  in  vigorously  agitating  the  butter  or  the 
like  at  a  suitable  temperature  approaching  that  of  solidifica- 
tion, whereby,  it  is  said,  the  "  liquid  fatty  volatile  and 
aromatic  principles  dissociated  during  the  sterilisation  are 
emulsioned  or  reconstituted,"  the  solidification  is  then 
effected  by  rapid  cooling. — A.  K.  L. 


pro 
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Improvements  in  and  relating  to  the  Preservation  of  Food, 
H.  L.  C.  Paulsen,  Hamburg,  Germany.  Eng.  Pat.  13,031. 
July  5,  1894. 

This  invention  relates  to  the  preservation  of  articles  of  food, 
such  as  meat,  fish,  fowl,  game,  caviare,  &c.  The  process 
consists  in  surrounding  the  articles  of  food  to  he  preserved 
with  a  mixture  of  an  aqueous  extract  prepared  preferably 
from  the  following  plants: — Gelidinm  arnansii,  Gelidium 
corrieum,  Gelidium  earticagineum,  Glocopeltis  flicina, 
and  Chondrus  crispus,  glycerol  and  an  antiseptic.  The 
plants  are  steeped  in  water  for  24  hours,  and  heated  to 
200°  C.  for  5 — 6  hours.  After  this  the  juice  is  strained, 
and  when  cold  assumes  the  appearance  and  consistency 
of  a  jelly ;  it  is  transparent.  This  jelly  is  heated  in 
a  paraffin  bath  to  200:  C,  and  to  every  1,000  parts  by 
weight  there  are  added  water  (2,000  parts),  glycerin  (250 
parts),  and  alum  (50  parts),  or  boraeic  acid  (30  parts)  ;  the 
boiling  is  continued  until  the  liquid  weighs  1,800  parts, 
when  it  is  cooled  down  to  Sr  C. — A.  H.  L. 


PATENTS. 


(£.)— SANITARY  CHEMISTRY  AND  WATER 
PURIFICATION. 

Dyeing  with  Lead  Chromate  from  the  Hygienic  Standpoint. 
Cazeueuve.     Rev.  d'Hygiene,  1894,  16,  382. 

The  Board  of  Health  for  the  Department  of  the  Rhone 
has  prohibited  the  use  of  lead  chromate  in  dyeing  cotton 
hanks  intended  for  reeling.  This  order  is  due  to  the  occur- 
rence of  several  cases  of  lead-poisoning  among  the  women 
employed  in  this  industry.  The  hanks  are  not  thoroughly 
washed  to  remove  excess  of  chromate,  as  is  usually  the 
case  with  fabrics  dyed  in  this  manner.  In  a  room  in  which 
reeling  of  the  yarn,  and  spinning  of  it  together  with  metal 
threads  were  carried  on,  was  found  :  — 

Par  Cent.  PbCrO, 

In  the  thread 10- 1 

In  the  waste 17"9 

In  the  dust  on  the  floor U'2 

It   is   thus  eas3"  to  understand  the  occurrence  of  lead- 
poisoning,  and  the  necessitv  for  the  above  prohibition. 

— R.  B.  B. 


Improvements  in  the  Construction  of  Tanks  for  the  Subsi- 
dence of  the  Precipitate  or  Sludge  resulting  from  the 
Chemical  Treatment  of  Sewage  or  other  Foul  Waters. 
H.  Lockwood,  Manchester.  Eng.  Pat.  19,069,  October  11, 
1893. 

Improvements  are  described  for  the  construction  of  a  tank 
figured  in  Eng.  Pat.  10,308,  1892  (this  Journal,  1893,  540). 
The  claim  is  for  a  cylindrical  settling  tank  with  a  conical 
bottom,  and  having  an  inlet  opening  admitting  the  sewage 
at  a  point  considerably  below  the  surface  so  as  not  to  disturb 
the  subsidence  of  the  sludge.  A  siudge  pipe  is  also  pro- 
vided, opening  at  or  near  the  bottom  of  the  conical  part  of 
the  tank  in  such  a  way  that  the  downward  pressure  of  the 
supernatant  liquor  will  force  the  sludge  through  the  outlet, 
so  as  to  dispense  with  the  necessity  of  pumping. — J.  C.  C. 


Improvements  in  Making  Manure  from  Sewage  aud 
Seieage  Sludge.  J.  Carter,  London.  Eng.  Pat.  22,559, 
November  21,'  1893. 

See  under  XV.,  page  964. 


Improvements   in    Channels  or  Receptacles  for  Sewage  and 

the  like  Materials  and  in  the  Method  of  Deodorizing  or 
Disinfecting  the  same.  H.  Stoffert,  Hamburg,  Germany. 
Eng.  Pat.  14733,  August  1,  1894. 

All  parts  of  the  receptacles  or  channels  with  which  the 
sewage  comes  into  contact  have  double  or  hollow  walls  form- 
ing a  space  in  which  the  deodorising  or  disinfecting  material 
is  contained  ;  the  outer  walls  are  made  impervious  to  liquids 
and  the  inner  walls  are  porous,  thus  allowing  the  disinfectant 
to  permeate  through,  and  come  into  contact  with  the  sewage, 

— J.C.  C. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Improved  Apparatus  for  Raising,  Forcing,  and  Circulating 
Semi-fluid  and  Liquid  Substances.  J.  Taylor,  Wands- 
worth Common,  Surrey.   Eng.  Pat.  13,709,  July  16, 1894. 

See  tinder  I.,  page  931. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Manufacture  and  Compression  of  Nitrous  Oxide.     J.  Thilo. 
Chem.  Zeit.'l8,  532. 

Ammonium  nitrate  (16 — 18  kilos.)  is  heated  in  cast-irjn 
retorts  of  30  litres  capacity  furnished  with  long  narrow 
necks.  This  is  at  least  the  plan  adopted  in  certain 
German  works.  The  use  of  larger  quantities  of  material  is 
attended  with  danger,  inasmuch  as  a  sudden  evolution  of 
nitrous  oxide  may  cause  explosion.  The  connections  with 
the  washing-flasks  are  best  made  by  means  of  caoutchouc 
stoppers  and  glass  tubing.  The  principle  impurities  of  the 
gas  as  thus  prepared  are  chlorine,  hydrogen  chloride,  and 
higher  oxides  of  nitrogen.  Three  washing-flasks  are 
employed  for  every  retort ;  the  first  contains  water,  the 
second  ferrous  sulphate  solution,  and  the  third  caustic 
soda  solution.  Whereas  the  object  of  the  second  fiask  is 
to  render  the  gas  innocuous  by  freeing  it  from  other  oxides 
of  nitrogen,  that  of  the  third  is  to  free  it  from  chlorine  and 
chlorine  compounds.  For  the  manufacture  of  nitrous 
oxide  an  almost  absolutely  pure  ammonium  nitrate  only 
is  admissible. 

After  the  gas  has  passed  through  the  washing-flasks,  it 
is  led  into  a  large  empty  flask  which  is  kept  cool  by  ice,  in 
which  the  greater  part  of  the  moisture  of  the  gas  is  con- 
densed, and  from  whence  it  finally  reaches  the  condenser. 
It  has  now  to  pass  through  the  second  phase  of  the  process, 
viz.,  compression  and  liquefaction.  Tivo  compressors, 
giving  at  most  16  atmospheres  pressure,  are  employed, 
the  remainder  of  the  compression  work  is  accomplished  by 
cold.  When  the  gasometer  is  completely  filled  with  gas 
the  two  double-action  pumps  are  set  in  motion  ;  the  gas 
is  thus  sucked  out  of  the  gasometer  into  a  tube  of  6  litres 
capacit  y,  tested  up  to  250  atmospheres,  which  is  surrounded 
with  a  copper  jacket  having  inlet  and  outlet  tubes.  In 
this  copper  jacket  enters  a  cooling  fluid  consisting  of  a 
mixture  of  carbonic  and  sulphurous  anhydrides  (Pictet's 
tluid)  which  is  drawn  out  of  the  same  by  three  other  steam 
pumps  and  liquefied  in  a  worm  condenser,  cooled  by  water 
at  2 — 3  atmospheres  pressure.  It  has  yet  to  be  mentioned 
that  also  between  the  gasometer  and  the  suction  cylinders 
of  the  first  machine  the  gas  has  to  pass  a  similar  refrigerator 
wheie  it  is  cooled  to  —20°  C.  in  order  to  free  it  from  the 
last  traces  of  water. 
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By  meant  of  the  cooling  Quid,  the  temperature  of  the 
tube  containing  the  nitrous  oxide  remaim  constant  at  about 
—  (in    i.>  ■       ii    whioh  temperature   :i    pressure   "f 

12 — 14  atmosphi  n  -  is  suffloient  to  cause  liquefaction  of  the 
gas,     \\  hen  the  latter  is  accomplished,  the  tap  of  the  tube 

ii   off  from  the  compressor  and  the  surplus  pre 
between  this  tap  and  the  second  compressor  allowed   ti 
back  into  the  gasometer  through  a  tube   leading   to   the 

latter. 

As  the  tube  in  which  the  liquefaction  is  accomplished 
contains  only  a  tittle  more  liquid  nitrous  oxide  than 
Qorresponds  with  thai  present  in  the  gaseous  state  in  the 
gasometer  the  complete  evacuation  of  the  gasometer  is  the 
signal  tor  the  end  of  the  liquefaction.  If  the  pressure  rises 
above  i  i  atmospheres  without  the  gasometer  being  empty, 
thi<  indicates  that  the  gas  contains  air  or  other  gases 
compressible  with  difficulty,  which  can  be  let  off  by  a 
ralve  placed  between  the  high  pressure  compressor  and 
the  compression    tube.     Thi  imounts    generally  to 

8."> — 83  per  cent,  of  the  theoretical. 

Tin1  liquid  nitrons  oxide  can  now  be  introduced  into  steel 
flasks,  which  resemble  those  used  for  carbonic  anhydride. 
These  flasks  are  likewise  surrounded  with  the  Pictet  refri- 
gerating liquid,  S  mtained  in  a  jacket  which  is  in 
connection  with  the  coolingjaeket  of  the  compression  tube  for 
the  lms,  the  Bteel  tlasks  being  connected  with  the  compression 
tube  itself  :  on  the  connecting  tube  is  placed  a  valve  with 
a  copper  tube  leading  back  to  the  gasometer.  In  order, 
therefore,  to  till  the  flasks,  which  must  be  previously 
rendered  vacuous,  these  :ire  placed  in  the  refrigerator  and 
hunL1  on  a  balance  devised  for  the  purpose,  and  when 
sufficiently  cool,  a  little  nitrous  oxide  is  run  in  and  this 
is  led  back  into  the  gasometer  through  the  tube  already 
-mentioned.  The  flask  is  now  sufficiently  cool  to  be  charged 
wjth  the  liquefied  gas  in  the  compression  tube.  Tl 
in  weight  of  the  tli>k  due  to  the  liquefied  gas  is  indicated 
b\  the  balance.  The  following  sketch  shows  the  comj 
arrangement  : — 


- 


which  ii  in  connection   with   the  ma 

eliminated   through  the  valve  q.    Tbi  on  a 

balance  at  l—  A.  K.  L, 


The  nitrous  oxide  enters  at  a  under  a  pressure  of 
12 — 14  mm.  which  is  denoted  by  a  manometer  6 ;  at  e 
the  gas  passes  into  the  impression  tube  through  the  cock. 
It  is  here  cooled  by  the  S(  I  .  O  >:  contained  in  the  jacket. 
The  SO...  C( ':  enters  the  jacket  at  g  aud  can  also  be  led  into 
the  second  cooling  jacket  surrounding  Ihe  tlar-k  ;'.  The 
entrance  of  the  cooling  liquid  in  the  last-mentioned 
refrigerator  is  at  k.  the  exit  of  the  gas.  which  is  aspirated 
by  pumps  and  again  condensed,  is  at  /,  and  from  the 
horizontal  refrigerator  at  m  the  gas  must  yet  pass  the 
widened  portions  a  and  u  of  the  tubes.  lu  the  tube  <•  (/ 
the  nitrous  oxide  is  liquefied  and  led  into  the  fla-k  t 
through  the  tube  d  /.  At/  the  non-liquefied  or  re-gasified 
nitrous  oxide  is  driven  back  into  the  gasometer.  The 
cross-piece  p,  q,  r,  s  has  the  following  object : — When  the 
tube  c  d  is  full  of  liquefied  nitrous  oxide  and  the  gasometer 
i-.  empty,  the  pressure  which  still  exists  between  o  and  the 
compressor  is  let  otF  into  the  gasometer  through  p  r.  I  f 
non-compressible  ga-ses  have  collected,  due  to  impuril 
their  presence  may  be   recognised  by  opening  the  valve  s, 


1'ii.   Recovery  oj    Residual  Tinci  R,  II 

Parker.     Proc.  of  Ihe  Pharm   I  Ixford  I. 

I  h.  in.  and  Druggist,  45,  191, 

Displacement  IFi  /'  rd"    a.   "Upward." 

Two  parallel  experiment!  muted,     [n  ■ 

■2  oz.  eon.  cincl  in    No    10  powdei  i  and   10 

proof  -pirit  were  mixed  in  a  l2-oi.  bottle,  and  occasionally 
ited  during  three  or  four  da]  red  into  a  glass 

tube   percolator   (2   ft.  long,  l  in.  widi  i  i-lin  tied 

the   i  iwi  -  ■   in  a  film  bottle- 

receii ei  he  tube,  and  without 

allowing  the  i  quid  to  drain  awaj .  the  upp  tr  end  ■•  is  closed 
with  a  perfot  tted  cork  carrying  a  tube  connected  with  a 
water  supply. 

In  one  experiment  the  water  was  forced  In  at  the  top, 
and  the  displaced   tincture   collected   in   t  tin- 

bottom. 

In  the  other  case  the  water  was  forced  in  at  the  bottom, 
and   the  displaced  tincture   collected    in    fractions    at    the 

top. 

The  sketch  illustrate!  --: — 


•■  Hi.wmi  u:i."  r.  "Upward"  Displacement. 

rlasstube  filled  with  marc. 
/..  Pressure  wab 
<.  Bottle  to  collect  displaced  tincture. 

The  following  deductions  may  be  made  from  an  examina- 
tion of  the  tables  given  :  — 

(1.)  That  the  precision  of  displacement  depends  upon 
the  relative  affinities  and  miscibility  of  the  superposed  fluids 
at  the  contact  surface;  an  alcoholic  solution  being  more 
perfectly  displaced  by  water  than  by  alcohol,  especially 
if  each  fluid  holds  in  solution  a  substance  insoluble  in 
the  other,  as  in  alcoholic  percolates  of  ginger,  belladonna, 
aconite.  &c. 

In  the  downward  displacement  of  alcoholic  tinctures 
by  water,  diffusion  of  the  lat'er  into  the  tincture  in  advance 
of  the  rate  of  percolation  take?  place  to  an  inconsiderable 
extent  only. 

Conclusion. — The  preparation  of  tinctures,  liuimei  ' 
by  percolation  and  displacement  by  water,  is  much  more 
economical  than  by  screw-pressure  of  the  marc  :  the  proi 
is  quite  reliable  if  carefully  conducted,  but  is  better  adapted 
to  stronger  spirituous  preparations  than  to  proof-spirit 
compounds.  However,  the  method  :>  unsuitable  for  opera- 
tions on  a  large  scale. 


- 
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The  chief  points  to  bo  observed  in  order  to  secure  good 
results  are  :  — 

(1.)  The  materials  should  be  in  fairly  uniform  powder; 
No.  20  for  i    rons,  readily  permeable  substances  ;  No.  40,  or 

fiaer,  for  drugs  of  denser  structure. 

(2.)  The  ingredients  should  be  fairly  macerated  in  the 
whole  of  the  menstruum  (either  stirred  in  the  percolator  or 
agitated  in  a  bottle)  until  extraction  is  complete. 

(3.)  The  most  important  point  of  all  is  that  the  mare 
shall  be  entirely  free  from  air-spaces  and  air-channels.  To 
ensure  this,  particular  attention  must  be  paid  to  the  method 
of  packing  the  marc,  and  the  precise  moment -when  water 
should  be  superposed.  1  he  marc  should  be  stirred  in  the 
percolator  with  sufficient  menstruum  to  form  a  semi-fluid 
mixture:  when  quite  uniform  and  free  from  air-bubbles  it 
should  be  allowed  to  drain,  occasionally  jarring  the  side  of 
the  percolator  against  the  hand  until  it  acquires  solidity  ; 
water  should  be  immediately  floated  on  so  as  not  to  disturb 
the  marc.  A  convenient  method  is  to  pour  the  water  through 
a  funnel  into  the  inverted  lid  of  an  ointment-pot,  previously 
laid  on  the  surface  of  the  mare. 

(4.)  The  displacement  should  not  be  rapid,  and  the  per- 
colate should  be  collected  in  relatively  small  fractions  when 
the  total  quantity  approaches  completion — cloudiness,  altered 
gravity,  and  colour  indicating  the  termination  of  the 
process. 


Crystallise  d  Guaiacol.     G.  Freyss.     Chem.  Zeit.  1894,  18. 
565 — 566. 

Like  other  phenols  of  low  melting-point,  guaiacol  gives  a 
different  value  for  this  constant,  according  to  whether  the 
determination  is  made  in  a  te-t  tube  or  in  a  capillary  tube. 
The  purity  should  therefore  be  ascertained  through  the 
crystallising  or  solidifying  point,  which  is  always  constant, 
even  if  the  specimen  be  superfused".  Pure  guaiacol 
solidifies  at  2S-5:,  not  27  (Seifert,  Chem.  Zeit.  Rep. 
1894,18,  l!i).  and  distils  at  202-4° at  738  mm.  (thermometer 
in  vapour)  ;  a  very  little  impurity  lowers  the  solidifying 
point.  Pure  guaiacol  has  a  characteristic  odour  ;  it  crystal- 
lises in  long,  vitreous,  transparent  prisms,  which  become 
rose-red  in  sunlight.  The  crystals  belong  to  the  hexagonal 
system  ;  a  :  c  =  1  :  0-9933  ;  other  measurements  are 
described  in  the  paper.  For  therapeutical  use  only  very- 
pure  guaiacol  should  be  employed.  Gilbert  and  Maurat 
(Miinchener  med.  Wochensehr.,  1893,  979)  found  that  the 
toxic    dose    of   crystallised    guaiacol    for    guinea-pigs    is 

0-  8 0-9  grm.  per  kilo,  of  body-weight  when  subcutaneously 

injected,  and  1*5  grms.  when  internally  exhibited;  experi- 
ments made  with  the  author's  pure  guaiacol   on  a  dog  of 

9 io  kilos,  body-weight   showed  that   10  grms.,  internally 

exhibited,  produced  no  ill-effect.  Gilbert  and  Maurat  have 
experimented  with  phthisical  patients  and  have  found  that 
crystallised  guaiacol,  administered  in  capsules  before  meals, 
have  had  good  effect.  Wyss  (D.  med.  Wocheuschrift,  1894, 
Xo,  13)  found  that  5  ce.  of  commercial  liquid  guaiacol 
(which  could  not  have  been  pure)  was  fatal  to  a  girl  of 
nine  years  and  21  ■  7  kilos,  body-weight,  when  internally 
exhibited. — A.  G.  li. 


Technical  Analysis  of  Ethereal  Oils.     J.  Klimont.     Chem. 

Zeit.  18,  641— 642  and  672—673. 

See  under  XXIII.,  page  9S5. 
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An  Improved  Method  of  Producing  Carbon  Tetrachloride. 
A.  Muller  and  H.  Dubois,  Rheinau,  Germany.  F.og.  Pat. 
19,628,  October  18,  1893. 

The  method  consists  in  heating  a  mixture  of  sulphur  chloride 
and  carbon  bisulphide  with  addition  of  metals  or  metallic 
haloids,  especially  iron  or  ferric  chloride,  when  carbon 
tetrachloride  is  produced  in  accordance  with  the  equation— 
t'S.,  +  2SjCls  -  Ct  1,  +  6S.  An  excess  of  sulphur  chloride 
renders  the  reaction  1.  rs  violent,  and  increases  the  yield. 


The  following  example  is  given  to  illustrate  the  manner 
in  which  the  process  maybe  carried  out: — A  mixture  of 
carbon  bisulphide  (76  kilos.),  sulphur  chloride  (405  kilos."), 
and  pulverised  iron  (500  grms.),  is  heated  to  about  60°  C. 
in  an  iron  vessel  coated  with  lead,  and  provided  with  a 
lateral  man-hole,  a  reflux  condenser,  and  a  steam  coil.  The 
reaction  commences  spontaneously,  and  at  the  end  the 
mixture  is  heated  to  boiling  for  a  short  time.  On  cooling, 
the  sulphur  separates  in  large  crystals,  and  may  be  recon- 
verted into  sulphur  chloride  or  carbon  bisulphide  so  as  to 
be  again  included  in  the  cycle  of  the  reaction. 

The  liquid  run  off  from  the  sulphur  is  subjected  to 
fractional  distillation  in  order  to  separate  the  carbon 
tetrachloride  from  the  excess  of  sulphur  chloride.  The 
crude  carbon  tetrachloride  thus  obtained  is  further  purified 
by  the  known  methods. — A.  R.  L. 


Improvements  in  the  Manufacture  of  Antiseptics.  H.  E. 
Newton,  London.  From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.,  Elberfeld,  Germany.  Fog.  Pat. 
19,622,  October  18,  1893. 

Ix  Kng.  Pat.  3301,  1S92  (this  Journal,  1893,  172)  the 
inventors  claim  for  antiseptic,  deodorising,  and  disinfecting 
purposes  the  use  of  salts  of  dinitro-orthocresol.  They  now 
find  that  fiee  dinitro-orthocresol  possesses  a  high  degree  of 
antibacterial  power,  although  the  metallic  salts  exhibit  this 
property  in  only  a  slight  degree.  The  solubility  is  about 
one  part  of  dinitro-orthocresol  in  4,000  to  5,000  parts  of 
water,  but  even  this  strength  of  solution  is  more  powerful 
than  a  0-5  per  cent,  solution  of  the  potassium  salt.  Stronger 
solutions  of  the  body  may  be  obtained  in  the  solution  of  its 
potassium  salt,  but  a  10  per  cent,  solution  of  borax  will 
dissolve  10  per  cent,  of  free  dinitro-orthocresol,  or  dry 
mixtures  of  one  part  of  the  free  body,  and  two  parts  of 
borax  may  be  prepared. — J.  C.  C. 


A  Process  for  Converting  Compounds  of  the  Citral  Sei  ies 
(Geranium  Series)  into  Isomers  having  a  Higher 
Specific  Weight  and  a  lower  Boiling  Point  than  the 
Original  Bodies.  J.  C.  W.  F.  Tiemann,  Berlin,  Ger- 
many.    Eug.  Pat.  22,114,  November  18,  1893. 

When  geranic  acid,  C1(1H160»,  which  is  an  oil  boiling  at 
153°  C,  under  a  pressure  of  13  mm.,  is  added  with  agitation 
to  70  per  cent,  sulphuric  acid  cooled  below  0°  C,  it  is 
transformed  into  a  solid  isomeric  acid  which  crystallises  from 
ligroin.  The  isogeranic  acid  melts  at  103  '5J  C,  and  boils 
at  1  38°  C.  under  a  pressure  of  11  mm. 

In  the  same  manner  geranionitrile,  Cj„H15X,  which  boils 
under  a  pressure  of  10  mm.  at  110"  C,  and  has  a  specific 
gravity  of  0-8709,  may  be  transformed  into  the  nitrile  of 
isogeranic  acid  which  boils  at  87' — 88°  C.  under  a  pressure 
of  11  mm.,  and  has  a  specific  gravity  of  0-9208. 

Geraniolene,  C3H16,  the  hydrocarbon  obtained  by  re- 
moving the  elements  of  carbonic  anhydride  from  geranic 
acid  boils  at  142' — 143°  C,  and  has  a  specific  gravity  of 
1-4368.  When  heated  with  6U  per  cent,  sulphuric  acid  for 
3 — 4  hours  it  is  converted  into  isogeraniolene,  which  boils 
at  138°— 140°  G,  and  has  a  specific  gravity  of  1-4434. 

phosphoric  acid  or  metaphosphoric  acid  may  be  sub- 
stituted for  sulphuric  acid,  but  the  latter  gives  the  best 
results.  The  iso-compounds  of  the  citral  series  are  intended 
to  be  used  for  perfumery  purposes. — A.  E.  L. 
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XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

P  \  IK  NT. 
fwmroi ■>  mi  at*   in   tin    Process  of   Making    Photographic 
Films,     i     Bdwards,  London.     Prom   K.   tteissner  imd 
<;.(    B.  Hunt,  Brlangen,  Germany.     Bag.  Pat,  is.-.'.'tr, 
September  18,  I 

Tin-  is  11  pro,',"  for  rciulcrinr;  jxchitin  films  insoluble  in 
hoi  water,  and  consists  in  dissolving  tbe  gelatin  in  a  weak 
solution  of  formaldehyde,  forming  films  from  this,  and 
drying,  tbe  rendering  Insoluble  of  the  films  being  effected 
during  tbe  drying;  0'2  part  of  formaldehyde  being 
sufficient  to  render  insoluble  l  pari  of  gelatin. 

In  place  of  formaldehyde,  a  solution  is  claimed,  the 
component  parts  of  which,  by  their  mutual  influence,  yield 
formaldehyde.— J.  C.  C. 


XXII.-EXPL0SI7ES.  MATCHES.  Etc. 

Researches    on    Modern    Explosives.      W.    Macnab    and 
l     Ristori,     Proc    Royal  Society  ,  56,  B — 19. 

Tm-    papei    eh  Is    the    results    of    experinu 

made  to  determine    the  a nnl  of   beat  evolved,  and  tbe 

quantity  and    i iposition    of   the    gases    produced,  when 

certain  explosives  and  various  smokeless  powders  now  in 
ii-,'  were  Bred  iu  a  closed  vessel  from  which  the  air  had 
been  pi  exhausted. 

The    explos -    were    carried    onl    in    u   "  calorimetric 

bomb  '  of  Berthelot's  pattern,  details  of  the  procedure  an- 
given  in  the  paper  and  special  care  was  taken  to  accurately 
determine  the  amount  of  water  produced, 

The  principal  results  are  given  in  the  following  tables  :— 

Tabu    [.— Ikdii  iting  the  Quantity  of  Heat,  also  the  Volume  and  Analysis  of  the  Gas  devel  grm. 

with  different  Sporting  and   Militaui   Smokeless  Powdebs  now  in  use. 


(fame  of  Bxp 


Calories      Permanent      Aqueous 
Per  Grm.        Gases.         Vapout 


Total 

Volume  i  i 

i .:,.  ra'.cu- 

late  i 

and  TOO  mm. 


Per  Cent. '  imposition  ol  Permanent 


CO.       i  II. 


\. 


1  cienl 
of 
Potential 

rgj . 


•der -J  | 

English  ..i 

ss  sporting  powder )                 (.  799 

rf,  German 943 

Rifleite.  English 304 

BN,  Frenoh 333 

Cordite,  English  manufacture. . .  H53 

Ballistite,  German  manufacture.  1891 

Balllstite,    Italian   and   Spanish  1317 

maiiufaetme. 


,  c   Pi 

Grm. 

ISO 

584 

700 

rec 

:;- 

017 
391 
.",S1 


Cc.  Per 
Grm. 

r,  i 

150 
195 

I  v.i 
ins 

231 

■->i:, 


Cc.  Pi  l 
Grm. 

.-,71 

734 

895 
925 

0  »; 
--J 
- 
826 


22-9 
W2 

18-7 
11-2 


40'8 
Ira'  1 
17-9 
50*1 


132         53-1 

24-9         I0'3 

83'1         36*4 

32-0 


0-5 

0  7 
O'S 


1. ->■.-, 

20-0 
IT"  1 


03 


07 

0  : 
ii'.-, 
o:s 


19-4 

Its 

lll-l 

8-0 


20-5 
1.V7 
15-2 
119 
13*6 
I9'3 
20-9 

ao.a 


459 
5S0 
S44 
7119 
785 
1105 
1001 
1088 


Table  II.— Indicating  the  Quantity  of  Heat,  also  the  Volume  and  Analysis  of  the  Gas  developed  per  grm.  with 
NrrBO-OLYCKBJN,  Nitbo-cellulosb,  and  with  several  different  Combinations  of  these  two  Explosives   made  at 

AKl'l  ii;    1'  v.   i,,i;i  . 


Composition  of  Explosive. 


Calories 
Per  Grm. 


Permanent      A is 

Gas.  Vapour. 


Total 
Volume  of 
Gas  calcu* 
lated  al  0 

ami  760  mm. 


PerCei      I  itionof 

Permanent  Gases. 


CO, 


CO. 


I II, 


\~. 


,  Coefficient 

of 

Potential 

Bnergy. 


4.    Nitroglycerin 

B.   Nitro-cellnio8e(nitrogen  =  13"30 

per  e,nt. i. 

.  BO  per  cent  nitro-oellulose  (X") 
13-24  percent.). 

(.50  per  cent,  uitro-clyeerin ' 

!50  ih't  cent,  inti" -cellulose  (N") 
=  1S'3  per  cent.).  > 

50  per  cent,  nitroglycerin ) 

(*S0  iH-r  cent,  nitrocellulose  (N"l 
K.-J      -  18'24  percent.). 

(.80  per  cent,  nitroglycerin J 

(So iH-r  cent. nitroscellnloae  (N*i 
-f.J     ^  13*30  per  cent).  > 

(.20  per  cent,  nitroglycerin  ....J 

r*3Sper  cent. nitro-oellulose  (X~v 

r  \     =  13-30  per  rent.  >.  ! 

1    5  per  cent,  vaseline i 

1^60    .,        „    nitre-glycerin J 


1653 

1061 


1319 


1062 


1159 


1280 


Ce.  Per 

Grm. 

164 

673 


,v.s 
550 

675 
637 

627 


Co.  Per 

Grm. 
257 

203 


21!l 
■J  17 

238 

227 

236 


CcPer 

Grm. 

711 

876 


817 
797 

901 
864 

- 


reto  .. 

8S    -  >     I 

36-5  32*5 

41-8  27'3 

21*7  45-4 

26'6  ins 


0*5  .. 

02  .. 

0  0  .. 

o-i  .. 


267      39  - 


33-0 

It  ■:■ 

8*4 

22-4 

60 

.7 

15*7 

17-1 

1-2.1 

20*6 

lis 

2  '-2 

111,5 
1121 

957 
1001 


■ 
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Table  III.— Showing  the  Heat  developer!  by  Explo- 
sives containing  Nitro-glvceuin  and  Nmto-CELLu- 
lose  in  different  proportion). 


•hi  n  of  Expl 

isives. 

Xitro-cellulose  I  N 
Pel  l 

=  18-S 

Xitro-glycerin. 

Calories 

Per  Grm. 

100  pel 

cent,  iiiry  pulp) 

ii 

1061 

100    .. 

,.    (gelat 

nised) 

ii 

922 

80    .. 

In  per  cent. 

1044 

80    .. 

.. 

20    „ 

1159 

70    „ 

■■ 

30    ,.        „ 

1267 

60    .. 

•• 

10    „ 

1347 

50    -. 

50    „ 

1410 

4"      .. 

„ 

60    .. 

1M37 

Nitro-cellulose  iX  =  12-24 

' nt  ). 

Xitro-ulvcerin. 

SO  per  cent. 

<'< »    .. 
50     .. 
40     ..         .. 

Jii  per  cent. 
40    „ 
50    „ 
60    „ 

of  the  explosives,  and  are  the  products  of  the  number  of 
calories  by  the  volume  of  gas,  the  last  three  figures  being 
suppressed  in  order  to  simplify  the  results. 

The  amounts  of  water  found  were  calculated  for  com- 
parison as  volumes  of  H»0  gas  at  0°  and  760  mm. 

EC  powder  consists  principally  of  nitrocellulose  mixed 
with  barium  nitrate  and  a  small  proportion  of  camphor; 
SS,  of  uitrolignin  mixed  with  barium  nitrate  and  nitro- 
benzene. 

Troisdorf  powder  is  gelatinised  nitrocellulose  ;  rifleite  is 
made  of  gelatinised  nitrocellulose,  to  which  is  added  a 
certain  proportion  of  nitrobenzene ;  BN  consists  mainly  of 
gelatinised  nitrocellulose. 

Cordite  contains  58  per  cent,  of  nitroglycerin,  37  per 
cent,  of  guncotton,  and  5  per  cent,  of  vaseline. 

Ballistite  of  Italian  manufacture  contains  equal  parts  of 
nitrocellulose  and  nitroglycerin,  with  the  addition  of  \  per 
cent,  of  aniline. 

The  German  ballistite  contains  a  slightly  higher  per- 
centage of  nitrocellulose. 


Table  IV. — Showing  the  Heat  developed  and  the 
Analysis  of  the  Permanent  Gas  produced  in  a  closed 
Vessel  from  which  the  Air  has  not  been  exhausted,  the 
Explosive  being  in  every  case  Ballistite  of  Italian 
Manufacture. 


riling.-. 


Calories 
per  (inn. 


Analysis  of  the  Permanent  Gas. 


C02 


CO. 


H. 


N. 


Nitro-cellnlose  |  X 
W3  Per  Cent.). 


Vaseline. 


37-0 

171! 

36-4 

22-0 

■M-l 

21'ii 

86-2 

■Jf.'ll 

36-3 

L'7-n 

3-2 

4-lJ 
111 
7-2 

7  ".i 


42-2 
37-0 
33  1 
SO'6 
28-8 


The  figures  in  columns  headed  "  Coefficient  of  potential 
energy  "  serve  as  a  measure  of  comparison  of  the  power 


Traces  of  CH«  were  found,  hut  in  this  series  of  experiments  the 
quantity  of  this  fjras  was  not  determined. 


TkBLE  V.— Showing  the  Original  Composition  and  Metamorphosis  of  Xitro-Cellvlose,  Nitro-Clvcehin, 
and  of  several  Gunpowders  made  by  Combinations  of  these  two  Explosives. 


Per  Cent.  Composition  by  Weight. 

Per  Cent.  Products  of  Combustion  by  Weight. 

Nature  and  Description  of 

Explosive. 

Carbon. 

1  IWL'en. 

Hydro- 
gen, 

Nitrogen, 

Carbonic 
Acid, 

Carbonic 
Oxide, 

Marsh 
Gas, 

Oxygen, 

Hydro- 
gen, 

Nitrogen. 

Water, 

C. 

o. 

H. 

X. 

co2 

co. 

I'll, 

O. 

fl 

X. 

HsO. 

15-7 

63-11         ?/3 

18-8 

57-6 

2-7 

18-8 

20-7 

B.    Nitre-cellulose  (nitrogen  =  13'3) 

■M-:.* 

57-63       2-73 

13-6 

29 '27 

38-52 

0-24 

0-86 

13-6 

16-30 

.  50  per  cent,  nitro  cellulose  (X-) 
C.-j      =12'24  per  cent.). 

(.50  per  cent,  niti'   glycerin  ' 

2115 

60-67       2-67 

15-58 

41-0 

23-1 

0-08 

0-4 

15-58 

20-01 

i'50  per  cent,  nitro-cellulose  (X  i 

1).       =13-80  per  cent.). 

20-47 

(U'23       2-49 

16-35 

45-3 

19-11 

o-oo 

1       .. 

0-3 

1635 

19-90 

i  80  per  cent,  nitro-eellulose  (NS 
E.%      -  12-24  percent.). 

24-37 

58-98        2-98 

14-0 

28-9 

38-4 

0-05 

1-0 

14-0 

18-2 

(80  per  cent,  nitro-cellulose  (N") 
T.i     =  13-30  percent,  i. 

23-11 

:>s  !.s      2-71 

15-84 

3! -4 

32-H 

0-04 

0-7 

15-84 

18-2 

(35  per  cent,  nitro-eellulose  (N~j 

r   1     =  13-30  per  cent.).                   1 

22-2 

59-0         2-88 

15-46 

330 

31-3 

0-2 

.    0-7 

l.vn; 

19-0 

H.    Cordite,  English  manufacture.. 

22fll 

57-72        2-95 

15-19 

31-7(1 

3208 

0-32 

ii-m; 

15  19 

18-08 

K.    Ballistite.  Italian  and  Spanish 

21-47 

60-83      2-68 

1580 

41-11 

23-70 

012 

ii  47 

15-S 

19-B9 

manufacture. 

i 

-W.  M. 
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PATENTS. 

An    Improved      [pparatui  fot    Vn    '«    Measuring    the 
tre  nt   Gat  m  Guns      \    Castenholz,    Karlsruhe, 
Gatmanj      1  og.  Pat  14,801,  August  I,  1898. 

8tm  under  1.,  nm/r  999. 


Improvements    in    the    Manufacture    of   Gunpowder.     A. 
Schindlcr,  Breslau,  Germany.     Bog   Put.  20,327,  October 

•-'7.  1 
I'm  proposed  powder  consists  of  13  parts  bj  weight  of 
potassium  chlorate  3  i»:in -  ol  sugar,  and  S  parts  of 
anthracite,  nil  finely  ground  and  mixed.  It  is  stated  thai 
anthracite,  being  denser  and  le»  easily  combustible  than 
ordinary  charcoal,  prevents  the  chlorate  powder  mad.'  in 
the  wwi  described  from  being  too  rapid  in  its  action. 

—  \V.  M. 


Improvements  m   thi    Manufacture  of  Explosives.     II.  II. 

Lake.  London.    From  i  .  Pieper,  Berlin,  Germany.    Eng. 

Pat.  88,773,  December  :'.  It 
Tbis  invention  relate-  toexplosm-s  composed  of  ammonium 
nitrate  anil  dinitrobeniene  or  oitronaphthalene,  &c,  ami 
■  -ts  iii  using  a  solvent  for  one  or  other  or  both  of  the 
ingredients,  effecting  the  mixing  in  the  w'et  state,  ami  then 
evaporating  off  the  sclent,  care  being  taken  that  the 
temperature  used  for  this  purpose  is  not  sufficiently  high  to 
melt  the  nitrohydrocarbon.  In  this  way  more  intimate 
contact  is  ensured  between  the  particles  of  the  components, 
and  tin  explosives  thus  prepared  can  be  tired  by  a  much 
smaller  detonator,  viz.,  an  ordinary  dynamite  detonator 
containing  0*54  snn.  of  fulminate. —  W.  M. 


Improvements  in  or  relating  to  the  Exploding  of  Blasting 
Charges  in  Mines.  L.  Jaroljmek,  Prague,  Bohemia. 
Eng.  Fat    13,714,  July  16,  1894. 

Is  this  inveution  the  heat  necessary  for  firing  a  charge  in  a 
borehole  is  generated  in  the  first  instance  by  allowing  the 
water  used  as  tamping  to  act  on  quicklime  or  a  similar 
substance.  By  arrangements  which  are  described  and 
illustrated  in  the  specification,  the  heat  resulting  from  the 
hydration  of  the  lime  is  caused  to  ignite  a  sensitive  detonator 
which  tires  the  explosive,  or  it  melts  a  plug  of  fusible  metal 
and  allows  sulphuric  acid  to  flow  from  another  compartment 
of  the  cartridge  into  the  explosive,  or  the  swelling  of  the 
linie  is  caused  to  exert  pressure  and  rend  asunder  an  ignition 
capsule  which  detonates  the  explosive. — W.  M. 


Improvements  in  and  relating  to  the  Method  and  Appara- 
tus for  Blasting.  A.  YV.  Schwarz,  Leipzig,  Germany, 
hug.  Pat.  7098,  April  10,  1894. 
In  is  improvement  consists  in  making  chloride,  bromide,  or 
iodide  of  nitrogen  as  required  in  the  blasting  cartridge  itself, 
and  exploding  the  same  in  a  manner  described  iu  the  specifi- 
cation.— I.  (     I 

Employment  of  Trinilroresorcine  as  Smokeless  Driving 
Powder.  .1  Hauff, Stuttgart,  Germany.  Kng.rat.979C, 
May  19,  1894. 

Thk  claim  of  this  patent  is  :  "  The  employment  of  triuitro- 
resorcine  as  smokeless  driving  powder,  either  in  granular 
form,  which  is  obtained  from  crystallisation  by  alcohol, 
pulverisation  and  siftiug.  or  in  grains  pressed  iu  the  manner 
of  black  powder,  or  by  appropriate  gelatinising  mediums 
brought  to  a  colloidal  form,  grain  or  lamina,  and  covering 
single  grains  w  ith  a  thin  coating  of  indifferent  bodies — for 
example,  paraffin — whereby  the  burning  goes  on  slowly,  and 
therefore  the  explosive  force  is  diminished.'* — YV.  M. 


XXIII -ANALYTICAL  CHEMISTRY. 

1/7'  l/r    I  II    s     /    / ■, 

Sou,,    .%',,/,,  on    Sampling.     David  Sorley      A  paper  read 

before    i  94. 

No.  I. 

Iron  On  Bhould  always  be  sampled  al  the  -hip-     d-  from 
waggons,    -  the  or.-  i-  there  weighed  for  invoice  purp 
and  subsequent  fluctuations  in  the  proportion  of  water  will 
not  then  nffect  buyer  or  -.her.     Sampling  from  the  "  hing 
at  the  ironworks  should  not  be  attempted,  i  l.i-i 

resource,  as  the  lumps  are  nsed  t  .r  making  the  face  of  the 
bing,  the  smallei  ore,  which  is  different  in  composition, 
forming  the  centre  ;  as  the  Bample  -it  best  can  only  be  taken 
from  the  snrface,  a  fair  average  cannot  be  obtained.  In 
sampling  iron  ore  the  instruments  requireda  gical 

hammer,  a  small  hand  Bbovel,  an  i  a  canvas  hag  to  hold  the 

Bample.      To   draw    a  sample   from   trucks    proceed    thus: — 

Note  carefully  the  proportions  of  " lumps,"  "rubble,"  and 

"  smalls  "  in  the  waggon  in  which  you    are  ||  inding.       1 

your  proportion  of  smalls  from  different  partsof  the  waggon 
in  quantit  es  ol   about   a   teaspoonful  ind  place 

these  on  the  Bhovel.  Take  samplesoftbe  rubble  and  lump- 
in  the  same  way.  In  sampling  the  lumps,  the  whole  piece 
must  he  broken  and  chips  taken  from  bath  tin  outside  and 
the  inside  ;  00  piece  should  be  larger  than  a  cherry.  The 
quantity  taken  from  one  waggon  will  thus  weigh  about 
10  oz.,  and  is  at  once  placed    m  the  bag.      N-  I  the 

Other  waggons  and  proceed  in  precisi  ly  the  same  way, 
judging  the  proportions  as  if  each  waggon  contain- 
separate  cargo.  1'he sample  i-  i  ext  ground  in  small  porl 
at  a  time  on  a  planed  steel  plate  by  means  of  hammers,  till 
the  ore  is  fine  enough  to  p:iss  through  a  sieve  having  five 
meshes  to  the  linear  inch.  The  whole  is  thoroughly  mixed, 
spread  out,  quartered,  and  two  oppo-iie  quarters  further 
ground  finely  enough  to  piss  through  a  10-mesb  sieve. 
From  this  a  fair  average  sample  is  taken  to  the  laboratory. 
Sampling  on  a  larger  scale,  as  sometimes  carried  out,  the 
sample  taken  even  weighing  as  much  as  2|  tons,  involves 
more  labour,  and,  though  giving  equally  good,  yields  no 
better  results.  In  a  recent  ease  the  same  cargo  was  sampled 
iu  both  ways,  and  the  two  sample-  showed  a  difference  of 
only  0'09  per  cent,  of  iron.  The  author  objects  to  "  tub  " 
sampling  and  to  n  common  English  practice  in  which  the 
sampler  estimates  the  proportion  of  lumps,  ruhble,  and 
smalls  by  the  appearance  of  the  cargo  in  the  ship's  hold, 
afterwards  drawing  intermittent  samples  from,  say,  eight 
waggons  in  the  course  of  the  day.  Joint  sampling,  in 
which  representatives  of  the  buyer  and  seller  draw  the 
sample  jointly,  is  highly  undesirable.  It  is  noteworthy  that 
the  smalls  of  C'ampanil  and  Vena  iron  ores  contain  about 
2  per  eeut.  more  iron  than  the  lumps,  whereas  the  lump-, 
of  Hubis  ore  are  richer  than  the  smalls  in  the  same 
proportion. 

Pyrites  Residues  from  the  roasting  of  pyrites  should  be 
sampled  from  waggons,  as  in  the  case  of  iron  ore,  if  at  all 
possible,  as  it  is  very  irregular.  Care  must  be  taken  to  break 
tLe  lumps,  and  to  take  portions  from  the  centre  as  well  as 
from  the  outside,  as  if  there  be  any  unburnt  sulphur  it  will 
be  there. 

Basic  Slag  in  the  form  of  meal  is  simply  sampled  from 
the  bags  with  a  sampling  needle  in  the  usual  way.  When 
unground,  it  is  sampled  very  carefully  from  each  hutch  as 
it  is  being  conveyed  to  the  gi  inding  machinery.  Two 
samples  are  taken  :  moisture  is  estimated  in  one  without 
grinding,  while  the  other  is  finely  powdered  for  analysis. 

Pig  Iron  is  sampled  by  breaking  the  pig  and  taking 
borings  to  the  depth  of  1  in.  from  the  clean  fractured 
surface. 

Wood  Pulp  is  imported  in  bales  or  bundles  weighing 
from  20  lb.  to  1  ewt.  In  sampling,  the  bale  is  opened  out 
and  a  diagonal  strip  is  cut  from  one  of  the  sheets.  The 
portion  taken  out  is  cut  into  small  pieces  and  bottled 
quickly  to  prevent  loss  of  water  from  the  wet  pulp. 

Iu  sampling  Sulphate  of  Ammonia.  Sulphate  of  Potash, 
and  salts  in  general,  care  should  be  taken  to  get  an  average 
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sample  from  the  whole  depth  of  the  bags,  as  such  salts 
drain  rapidly,  the  bottom  layer  becoming  wetter  and  the  top 
layer  drier. — I..  A.         

Table  for  the  Comparison  of  Hydrometers.     Reprinted  from 
•■  The  Chemical  Trade  Journal  "  of  October  13,  1894. 


Specific  Gravities. 


Degrees. 


Specific  Gravities. 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
•20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
S3 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
41 


Tvraddell. 


Beaume.        '    Light  Beaume. 


1005 
1-010 
1-1115 
1-020 
1-025 
1-030 
1035 
1-010 

l-lll.-, 

1-050 
1*055 
1-060 
1"065 

1-070 
1-075 
1-080 
1-085 

1-090 

1*095 

i-ioo 

1-10.1 
1-110 
1-115 
1-120 
1 '  125 
1-130 
1-135 
l'ltt 
1145 
1-150 
1-155 
1-160 
1-165 
1170 
1-175 
1-180 
1-185 
1-190 
1*195 
12'" 
1-205 
1-210 
1-215 
1-220 


1-0069 
1-0140 

1-0212 

1-02S5 

L-0S59 

1-04S5 

10510 

1-0588 

1-0666 

1-0746 

1-0827 

1-0900 

1*0990 

1*1076 

1-1162 

1 ■ 1230 

1*1338 

1 '  1 128 

1-15-20 

1*1612 

1-1707 

1*1803 

1-1901) 

1-2000 

1-2100 

1-2203 

ri>:s»7 

1-2413 

1-2521 

1-2631 

1-2743 

l'2v37 
12972 
1-3090 
1-3211 
1-3333 
13457 
1-3584 
1-3714 
1-3846 
L'3980 
1-4117 
1*4257 
1-4400 


Twnddell. 


Beaume.  Light  Beaum<\ 


1-0000 
0*9931 
0*9863 

0  9795 
0-9780 
0-9664 
0-9600 
0-9536 
0*9473 
0-9411 
0-9350 
0-9290 
0-9230 
0-9171 
0-9113 
0-9056 
0-9000 
0-8914 

0-8834 
0-8780 
(I-S727 
os',71 
0-8622 
0-8571 
0-8520 
0-8470 
0<121 
0*8372 
0-8323 
0-8-275 
0*8228 
0-8181 
0*8135 
ir-ov.i 


45 
46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

5S 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

71 

75 


7S 
79 
SO 
81 
S2 
53 
84 
85 
86 
87 
88 
89 
90 

91 
92 


1-225 
1-230 
1-235 
1*240 
P245 
1*250 
1-255 
1-260 
1*265 

1-27U 
1-275 
1-280 
1-285 
1-290 
1-295 
1-300 
1*306 
1*310 
1*315 
1-320 
1-325 
1-330 
1*335 
T310 
1315 
1-350 
1-355 
1*360 
1-365 
1-370 
i-375 
1*880 
1-3S5 
1*390 

1-395 
1-400 
1*405 
1-410 
1415 
1  ■  120 
1425 
1*430 
1*435 
1-410 
1-445 
1-450 
1-455 

1-4:0 


14545 

1-44*93 

1-4845 

14999 

1'5157 

1-5319 

1-54S3 

1-5652 

1-5824 

1*6000 

1-6179 

1*6363 

1'6551 

1-0744 

1*6941 

17142 

1-7349 

1-7562 

1-7777 

1-8000 

1>227 

1*8461 

1-8701 

1-8947 

1-9200 

1*9459 

1-9726 

2-0000 


0-8041 

o-sooo 

0-7955 

0-7:112 

O-780S 

0-7826 

0-7783 

0-7736 

0-7700 

0  7659 

0-7619 

0-7578 

0-7539 

0-7500 

0-7461 

n-7122 

0-73S4 

0-7346 

0-7309 

0-7272 

07236 

0-7200 

0-7164 

0-7123 

0-7093 

0-705S 

0-7024 

0-6990 

0-6951 

0  6923 

0  6889 

0-6857 

0-6824 

0-6792 

0-6760 

0-6728 

0-6697 

0-6666 

0-6635 

0-6605 

0-6575 

0-6545 

0-6515 

0W86 

0-6457 

0-6428 

0-6400 

0-6371 
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Fwaddall.               B  uim&            Light  B 

'.'1 

1-470 

• 

0-6311! 

l  ir:. 

•M 

i   i~  I 

. 

(>7 

0-6233 

:>s 

1  ■  i:«i 

t» 

1  ■  I0B 

0-61SO 

in 

0-6153 

101 

1-505 

0-6127 

101 

rata 

1-515 

IM 

1-520 

0l!05O 

105 

1  •.•,'_' 3 

0-8025 

i.»; 

l'ssa 

0-6000 

107 

15JS 

108 

1"6*0 

MO 

1  Jto 

ll" 

i-55" 

111 

1-555 

111 

1-560 

113 

11* 

1-570 

Decrees. 

Specific 

Gravities. 

Decree. 

Sjiecific 
Gravities. 

Twaddell. 

Twaddell. 

113 

1-575 

136 

1-680 

116 

1-680 

137 

1-683 

117 

1  686 

138 

109" 

- 

1-580 

130 

1-695 

1H> 

1 '  .■».", 

14" 

1-708 

120 

1-600 

111 

1705 

121 

112 

1-710 

122 

1-610 

143 

1715 

123 

1-615 

141 

172" 

121 

1-620 

117. 

1 '  725 

125 

1  -1125 

ik; 

r730 

12.; 

117 

1-735 

127 

1  -635 

148 

17t" 

128 

1-640 

140 

1-745 

128 

1'6*S 

ISO 

1-750 

130 

1000 

151 

1-755 

131 

1-653 

,52 

1-760 

132 

l'W) 

1W 

1-765 

133 

1(365 

151 

1-770 

13* 

J-690 

153 

1775 

135 

1-1-3 

166 

1-7*' 

■  It  ].■>. 
■i.l.  II. 

Gravj 

Twaddell. 

167 

1   - 

163 

1-880 

U  1 

167 

161 

t-806 

1-840 

162 

1-810 

i  '845 

1  13 

170 

Vacuum  Evaporating  Apparatus  /"../■  Laboratory  Put 
Soihlet.     (  Bern.  Zeit.  18,  721— 722. 

The  evaporation  of  large  volumes  of  liquids  in  the  chemical 
laboratory  it  B  tedious  and  lengthy  operation;  if  a  free 
name  is  employed  there  is  a  ibni;.  r  ol  lose  ..f  material, 
and  there  is  no  alternative  but  to  use  the  water-bath.  Hut 
many  solution* — :or  example,  sugar  solutions-  cannot  ln- 
heated  at  the  temperature  of  thi  water-bath  without 
decomposition,  besides  which  they  cannot  be  concentrated 
to  a  syrupy  condition  as  quickly  as  is  desirable.  The  most 
rapid  mode  of  procedure,  in  which  decomposition  is  prevented, 
is  evaporation  under  diminished  pressure.  By  the  aid  of 
the  apparatus  figured  below,  4  litres  of  water  per  hour  may 
be  evaporated  at  a  temperature  of  ::2  — 3.">  t '.;  or,  if  the 
condenser  be  surrounded  by  a  freezing  mixture,  the  same 
quantity  of  water  per  hour  may  he  evaporated  at  24  — 26   C. 


Laboratory    \'a.  li  m  Evaporating   Apparatus. 

The  glass  flask  A,  which  serves  as  a  vacuum  pan,  rests  on 
a  copper  water-bath  B,  having  a  rim  adapted  to  it.  The 
pear-shaped  piece  C  is  in  connection  with  an  arrangement 
for  charging  the  flask.  The  caoutchouc  tube  E  surrounded 
by  wire  spiral,  serves  to  connect  the  flask  with  two  lar.;. 
globular  condensers  of  the  author's  well  known  construc- 
tion. The  tube  G,  furnished  with  a  tap,  leads  to  a  graduated 
WulrFs  bottle,  which  receives  the  distillate.  To  the  seccn-1 
tubulus  of  the  AVulff's  bottle  is  attached  a  T-picce,  one 
limb  of  which  is  in  connection  with  a  Korting's  water- 
pump  and  the  other  with  a  mercury  manometer. — A.  B.  L. 
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Extraction  Apparatus  for  Liquids.    A.  Kurbatow.    Russ. 
phys.-cheui.  Gesellsch.  1894,  40.     Chem.  /..-it.  Rep.  189-4, 

is;  ioi. 

The  apparatus  shown  iu  tlie  figute  resembles  an  ordinary 
Soxhlet's  extractor  for  solids,  save  that  the  tube  C  is 
connected  with  the  upper  instead  of  the  lower  end  of  the 
extraction  chamber  A,  and  thus  no  longer  functions  as  a 
siphon,  but  as  a  simple  delivery  tube  back  into  the  flask 
containing  the  solvent.     The  vapour  of  the  solvent  asee  idiog 


through  the  tube  E,  passes  through  slots  in  the  sides  of  the 
funnel  B  to  the  condenser,  and  the  resulting  liquid  flows 
down  the  stem  of  the  funnel  to  the  bottom  of  the  liquid  to 
be  extracted,  through  which  it  rises  and  trickles  over  through 
C  to  the  flask  below.  D  is  a  glass  rod  that  can  be  used  as 
a  stirrer  without  opening  the  apparatus. — 15.  B. 


An   Improved  Form  of  Hard  Glass  Beakers  for  Dyeim/ 
Tests.     K.  Lepetit.     Farber  Zeit.  5,  1894,  183. 

Tut  china  beakers  with  a  ring  round  their  middle  are  well 
known,  but  their  expense  militates  much  against  their 
general  use.  In  France  conical  china  beakers,  without  the 
ring,  are  much  in  voeue.  They  are  considerably  cheaper, 
and  the  depth  to  which  they  may  be  immersed  in  the  bath 
is  determined  by  their  increasing  circumference.  These 
conical  china  beakers  have  several  advantages  over  the 
frequently  used  cylindrical  hard  glass  beakers,  the  most 
important  of  which  is  that  more  concentrated  baths  with 
small  volumes  of  water  can  be  used  in  them.  This  allows 
of  an  approach  to  the  conditions  under  which  the  dyeing  on 
a  large  scale  is  performed,  the  volume  of  the  dye-bath  used 
in  proportion  to  the  weight  uf  fibre  dyed  iu  it,  being  relatively 
far  greater  in  the  experiment  than  in  practice.  This  is 
particularly  important  when  experimenting  with  slow-dyeing 
colours,  which  with  the  same  depth  of  dye-bath  produce  from 
10  to  20  per  cent,  stronger  shades  in  conical  than  in 
cylindrical  beakers.  On  the  other  hand,  the  opacity  of  the 
china  beaker  is  certainly  a  drawback,  as  it  does  not  admit  of 
the  ready  observation  of  the  degree  of  exhaustion  or 
formation  of  sediments  in  the  bath.  This  drawback  is 
avoided,  without  losing  the  advantage  of  the  conical  beaker, 
by  making  these  conical  beakers  of  hard  glass.  The 
capacity  of  these  beakers  is  about  400  cc,  but  it  is  important 
to  see  that  the  dimensions  of  all  the  beakers  used  for 
comparative  tests  are  exactly  identical.  —  *'.  0.  W. 


fNORGANIC   CHEMISTRY.— QUALITATIVE.. 

Detection   of  Adulterants   in  Basic   Slay.     ().   Bottcher. 

them.  Zeit.  1894,  18,  ■">'■">. 
A  xtMUKi:  of  "  Thomas  phosphate  meals,"  '•  Thomas  slags," 
and    the   like  are  now  on   the  market.     They  are  merely 
ground   mineral  phosphate   coloured  with   powdered    char- 
coal, &c. 

Wrampelmeyer  has  pointed  out  that  a  microscopical 
examination  should  form  the  preliminary  operation  in 
detecting  mineral  phosphate  adulteration  of  basic  slag; 
natural  phosphates  are  lighter  iu  colour,  and  when  con- 
siderably magnified,  more  rounded  in  structure  than  is 
basic  slag,  which  consists  of  sharp-angled  splinters  which 
scatter  the  light.  Loss  on  ignition,  specific  gravity  and 
solubility  in  water  should  also  be  determined  ;  if  the  first  of 
these  be  low  and  the  two  last  high,  the  slag  is  geuttine.  As 
a  last  resort  the  citrate  solubility  may  be  determined. 

The  author  advocates  a  test  for  fluoride  in  the  suspected 
slag,  as  suitable  for  the  use  of  the  layman.  It  is  of  import- 
ance on  account  of  the  constancy  with  which  fluorides  are 
present  in  mineral  phosphates.  10 — 15  grms.  of  the  slag  iu  a 
beaker  are  covered  with  15  cc.  of  concentrated  sulphuric 
acid,  and  stirred  with  a  glass  rod  ;  the  beaker  is  covered 
with  a  clock  glass  to  which  a  drop  of  water  is  suspended, 
the  usual  deposit  of  silica  being  detected  if  fluorides  be 
present.  After  5 — 10  minutes  the  clock  glass  is  cleaned 
and  inspected  to  see  if  etched.  In  this  way  the  author 
has  detected  Florida  phosphate,  sand  phosphate,  liver 
phosphate,  Carolina  phosphate,  Hungarian  phosphate,  and  a 
prepared  phosphate,  respectively,  when  mixed  to  the  extent 
of  10  per  cent,  with  basic  slag. — A.  G.  B. 


INORGANIC   CHEMISTRY.— 
QUANTITA  TIVE. 

Colour- Gauges  for  Carbon   Testing.     W.  G.  McMillan. 
Iron  and  Steel  Institute,  Autumn  Meeting,  1894. 

Ix  respect  of  accuracy,  rapidity,  and  general  convenience 
the  author  considers  the  colorimeter,  even  in  its  existing 
form,  to  be  greatly  superior  to  the  old  colour  tubes  used  in 
the  Eggertz  process  for  carbon  determination.  He,  however, 
points  out  certain  possibilities  of  error  in  the  use  of  the 
internally  illuminated  (disc)  chromometers,  owing  inter  alia 
to  the  necessarily  unequal  illumination  of  the  tubes,  and 
lays  down  the  following,  amongst  others,  as  the  essentials 
of  a  good  colour  gauge:— All  portions  of  the  apparatus  with 
which  the  coloured  liquid  shall  come  in  contact  should  be 
of  glass  or  glazed  porcelain  and  free  from  cement.  Every 
such  part  must  be  accessible  and  capable  of  being  readily 
cleansed.  The  illumination  of  the  two  tubes  must  be  equal 
and  uniform.  Following  out  these  rules  the  author  has 
devised  two  colour  gauges,  one  internally  illuminated,  the 
other  externally;  both  aie  fully  described  and  illustrated  bv 
drawings.  The  former,  or  disc-colour  gauge,  has  necessarily 
such  errors  as  are  inseparable  from  this  form  of  instrument, 
but  the  author  has  endeavoured  to  simplifv  the  mechanism. 
Two  graduated  tubes  stand  side  by  side,  each  with  a 
porcelain  disc  near  the  bottom  at  the  zero  of  the  gradua- 
tions. One  of  them  is  connected  by  a  narrow  glass  tube 
sealed  on  to  the  bottom  with  a  third  vertical  tube  (wider 
than  the  others)  iu  which  a  glass  plunger  works  up  and 
down,  displacing  the  liquid  and  altering  the  level  iu  the 
graduated  tube  connected  with  it;  the  plunger  may  be  fixed 
at  any  poiut  by  meaus  of  a  set  screw.  In  the  externally 
illuminated  or  transmittent  colour-gauge,  which  the  author 
prefers  as  being  more  scientific,  and  free  from  the  errors  of 
the  disc  instrument,  the  comparison  tubes  stand  in  a  wooden 
box  having  a  longitudinal  slot  in  the  bottom  with  a  white 
|  opaque  reflector  beneath,  so  that  the  colour  tubes  are  equally 
illuminated  by  direct  rays,  and  only  from  beneath.  The 
alteration  in  the  level  of  the  liquid  is  made  by  sliding  into 
the  comparison  tubes  iuner  glass  tubes,  the  bottoms  of 
which  are  rounded  like  those  of  the  outer  tubes,  so  that 
when  they  are  in  the  lowest  position   all   the  liquid  in  the 
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outer  tubes  is  displaced  into  reservoirs  formed  bj  eulai 
meats  in  the  latter,  and  on  looking  through  the  innej 
sliding  tubes  from  above  onlj  colourless  discs  are  seen.  On 
raising  the  d  ^placement  tabes  anj  required  densit)  of 
colour  maj  be  obtained,  according  to  the  position  in  which 
they  ur>-  fixed i  and  as  the  tiro  displacement  tubes  »ork  in- 
dependent!)   i   comparison  o(  colour  is  readily  mAde.     The 

heights  of  the  colu a  of  liquid  are  given   bj    indicators 

bed  to  Hi.  displacement  tube  and  travelling  over  a  fixed 
scale.  To  obviate  the  irregularities  of  the  illuminated  field 
introduced  bj  round  ended  glass  tulus,  the  bottoms  of  the 
outside  tubes  are  dipped  into  a  trough  of  water,  and  the 
interiors  of  the  displacement  tubes  are  also  ti  1K-.  1  with  water, 
tlir  meniscui  of  which  is  flattened  by  a  glass  disc.  Separate 
eye  piece  tubes  are  provided.  The  author  prefers  the  word 
Colour-yaugt  to  other  current  terms. — W.  6.  M. 


7'Ac  Determination  of  Carbon  in  Steel.     11.  Koch.     ('hem. 
/.lit.  1894,  18,  *85. 

'I'm.  Bask  shown  in  the  accompanying  figure  is  used  for  the 
determination  of  carbon  in  steel  by  direct  oxidation  with 
chromic  acid  in  sulphuric  acid  solution.  Its  dimensions  arc 
given  in  the  figure.  It  will  be  seen  that  it  consists  of  two 
principal  ports,  the  flask  proper  with  a  side  tube  at  its  1  iwer 
part  for  leading  in  air  free  from  C(V.  to  sweep  out  the  gases 
evolved  bj  the  oxidation  of  fhe  steel,  and  a  second  side  tube 
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at  the  upper  part  of  the  ueck  to  deliver  the  evolved  gases 
into  ihe  combustion  tube  containing  heated  cupric  oxide  in 
which  the  oxidation  of  any  hydrocarbons  is  completed. 
1  he  quantities  of  reagents  used  are  8  grms.  of  CrC)3  and 
180  cc.  of  sulphuric  acid  of  sp.  gr.  1  -62,  the  amount  of  steel 
(in  tine  borings)  taken,  being  2  grms. 

The  second  main  part  of  the  apparatus  is  the  condenser 
with  appropriate  tubes  for  leading  the  cooling  water  in  and 
out,  projecting  down  the  neck  of  the  flask  and  ground  in  at 
the  upper  end  which  is  constricted  for  that  purpose.  Bv 
the  use  of  a  condenser  thus  placed,  the  contents  ot  the  flask 
may  be  freely  boiled  to  effect  the  oxidation  of  the  steel  and 
the  contained  carbon  which  is  to  be  determined.  The 
apparatus  has  also  been  used  by  the  author  for  the 
determination  of  carbon  in  coal.—  B.  B. 


Apparatus  for  the    Valuation  of  Manganese   Dioxide   In/ 
Bunsen's  Method.      ('.  Ullmann.     Chem.  Zeit.  1894  18 

4sT  '        ' 

The  Bunsen  method  for  the  valuation  of  manganese  dioxide 
i-  less  u>.  d  than  is  warranted  by  its  intrinsic  merits,  chiefly 
on  account  of  the  defects  of  the  apparatus  commonly  em- 
ployed. The  author  claims  that  the  device  shown  in  the  figure 
is  free  from  such  shortcomings.    The  method  to  be  emploved 
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can  be  removed  and  the  beaker  lowered  before  taking  tin 
burner  from  under  the  flask,  thus  avoiding  the  possibilitv  of 
regurgitation.  The  bulb  on  the  delivery  tube  of  the  flask 
serves  to  prevent  the  return  to  the  flask  of  any  liquid 
remaining  in  the  rectangular  bend.  During  the  absorption 
of  chlorine  by  the  possium  iodide  solution  contained  in  a, 
the  upper  layer  of  the  liquid  in  the  beaker  remains  colour- 
less. After  the  distillation  the  liberated  iodine  is  titrated 
in  the  usual  manner. — B.  B. 


Detection  and   Separation  of  Arsenic  in  the  Presence  of 
Antimony  and  Tin.    V.  A.  Gooch  and  B.  Hodge.    Chem 
Zeit.  1894,18,  156  (Kep.1. 

The  sample  is  dissolved  in  hydrochloric  acid  and  potassium 
iodide,  and  the  solution  distilled  nearly  to  dryness.  The 
distillate  is  condensed  in  hydrochloric  acid,  and  the  colour 
due  to  the  iodine  discharged  l.\  adding  a  solution  of  chloride 
of  tin  in  hydrochloric  acid.  The  arsenic  is  then  precipitated 
by  passing  sulphuretted  In  drogen  through  the  solution.  By 
this  method  0-0001  grin,  of  arsenic  can  be  detected  in  the 
presence  of  0-4  to  0-5  grm.  of  antimony  or  tin,  and  0-003 
grm.  of  arsenic  separated  by  it.—  K.  15.  i'. 


The  Analysis  of  Potassium  Nitrate.     A.  Hellich.    Chem 

Zeit.  1894,  18,  485—486.  |  See  p.  9  • 
The  author,  in  examining  a  sample  of  potassium  nitrate 
which  contained  only  a  trace  of  chlorine  as  chloride,  tested  it 
for  the  possible  presence  of  bromate  by  deflagrating  it  with 
sugar,  dissolving  the  residue  in  water,  acidifying  with  nitric 
acid  and  adding  silver  nitrate  solution.  A  precipitate  was 
obtained  which  proved  to  he  silver  chloride  instead  of  bro- 
mide. Further  trials  with  starch,  cotton,  and  sulphur  as 
reducing  agents  in  place  of  sugar  gave  similar  results  I  h 
fusing  the  nitre  per  se  in  a  platinum  di-h  for  some  minutes, 
no  reaction  with  silver  nitrate  in  the  subsequent  aqueous 
extract  was  observed,  but  on  continuing  the  heatin<*  and 
raising  the  temperature  of  the  fused  salt  a  definite  reaction 
for  a  chloride  was  obtained  ;  this  became  more  marked 
on    adding    manganese    dioxide    to    the    fused    salt    and 
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heating  strongly.  In  the  remainder  of  the  investigation 
the  only  reagents  used  were  manganese  dioxide  and 
sulphuric  acid,  the  freedom  from  chlorine  of  which  had 
been  previously  ascertained.  The  plan  thus  modified  was 
carried  out  as  follows: — 10  grms.  of  the  sample  of  nitre 
i\erc  mixed  with  0-5  grin,  of  powdered  mangauese  dioxide 
and  the  mixture  was  strongly  heated  until  the  melt  had 
become  green.  It  was  then  extracted  with  water  (50  cc), 
and  to  it  20  ec.  of  dilute  sulphuric  acid  were  added. 
The  solution  was  allowed  to  stand  and  was  then  filtered 
through  a  filter  previously  extracted  with  dilute  sulphuric 
acid.  The  filtrate  when  tested  with  silver  nitrate  gave  a 
white  turbidity.  Twenty  samples  of  nitre  were  examined  by 
this  method  and  chlorine  recognised  in  all,  the  quantity 
Tarring  from  that  corresponding  with  a  slight  turbidity  to 
that  represented  by  a  curdy  precipitate.  Examination  of 
the  precipitate  obtained  from  a  number  of  samples  showed 
it  to  be  actually  silver  chloride.  The  deduction  drawn  by 
the  author  is  that  these  samples  of  nitre  contained  some 
chlorine  compound  incapable  of  giving  a  reaction  with  silver 
nitrate.  Organic  substances  containing  chlorine  are 
excluded,  as  such  bodies  would  be  broken  up  on  fusing  the 
nitre  containing  them,  whereas  the  addition  of  manganese 
dioxide  and  strong  heating  arc  necessary  to  deve'op  the  full 
reaction.  The  absence  of  chlorates  appeared  assured  from 
the  fact  that  a  portion  of  the  nitre  treated  with  strong  sul- 
phuric acid  developed  no  coloration ;  direct  experiment 
showed  that  this  test  suffices  for  the  detection  of  0- 1  mgrm. 
of  potassium  chlorate  in  1  grm.  of  nitre.  Another  proof  of 
the  absence  of  chlorate  was  afforded  by  slightly  colouring 
the  nitre  solutiou  with  a  solution  of  indigo  and  adding 
sulphurous  acid,  when  the  colour  of  the  indigo  was  not  dis- 
charged. The  author  concludes  that  the  impurity  in  nitre 
which  contains  chlorine  is  a  perchlorate,  the  quantity 
amounting  to  about  0  25  per  cent,  in  a  sample  giving 
evidence  of  considerable  contamination.  Definite  proof  of 
the  correctness  of  this  view  can  best  be  obtained  in  a  Ditre 
refinery  in  which  fractional  separation  by  crystallisation  of 
large  quantities  of  nitre  is  feasible.  Every  sample  of  the 
salt  hitherto  examined  has  shown  the  presence  of  per- 
chlorate, which  exists  even  in  those  labelled  "  chemically 
pure."  The  reaction  was  also  given  by  a  sample  of  nitre 
some  20  years  old  made  by  an  obsolete  method  of  manufac- 
ture.—B.  B.  

Examination   of  Artificial   Manures.      Chem.  Zeit.    1894, 

'  18,  361—363. 
This  paper  is  a  summary  of  the  methods  now  in  use  in  the 
German  Experiment  Stations. 

Preparation  of  Samples.—  One-half  of  the  sample  is 
prepared  for  analysis  immediately  after  its  arrival,  whilst 
the  remainder  (up  to  1  kilo.)  is  bottled  and  stored  in  a 
cool  room  for  three  months,  in  case  it  be  required  for 
reference.  Pry  samples  are  sifted  and  mixed ;  moist 
samples,  can,  of  course,  only  be  mixed.  Raw  phosphates 
and  bone  charcoal  are  dried  at  105° — 110°  C.  for  the 
estimation  of  moisture  ;  if  ammonia  be  present  the 
proportion  of  this  lost  at  the  temperature  of  drying  is 
determined.  In  the  case  of  substances  which  suffer  a 
variation  of  their  water-content  during  pulverisation,  a 
determination  of  moisture  must  be  made  both  in  the 
original  substance  and  in  the  powdered  sample,  and  the 
results  of  the  analysis  must  be  appropriately  connected. 

Estimation  of  Moisture  in  Superphosphates.  —  Ten 
grms.  are  dried  for  three  hours  at  100°  C. ;  the  loss  of 
weight  is  returned  as  moisture. 

Estimation  of  Soluble  Phosphoric  Acid  in  Super- 
phosphates.— Twenty  grms.  of  the  sample  are  shaken  with 
800  cc.  of  water  in  a  litre  flask  for  30  minutes  ;  water  is 
added  until  the  flask  is  filled  to  the  mark  and  the  liquid  is 
again  shaken,  and  filtered.  The  phosphoric  acid  is  esti- 
mated in  the  filtrate  either  by  the  citrate  method  or  by  the 
molybdate  method,  the  latter  being  alone  admissible  in 
arbitration  cases.  In  the  citrate  method  50  cc.  of  the 
solution,  thus  prepared,  are  mixed  with  50  cc.  of  citrate- 
solution  (see  below)  and  25  cc.  of  magnesia  mixtu:e  are 
added;  the  liquid  is  shaken  for  half-an-hour  and  filtered 
through  a  Gooch  crucible.  The  dried  precipitate  is  heated 
for  3 — 5  minutes  in  a  RSssler's  furnace. 


When  a  double  superphosphate  is  under  examination, 
the  solution  must  be  heated  with  nitric  acid  before  the- 
phosphate  is  precipitated,  in  order  that  any  pyrophosphate 
nhich  may  be  present  shall  be  converted  into  ortho- 
phosphate.  Twenty-five  cc.  of  the  solution,  prepared  as 
described  above,  are  diluted  with  50 — 75  cc.  of  water, 
10  cc.  of  nitric  acid  (sp.  gr.  1-4)  are  added  and  the 
solution  is  heated  for  one  hour  on  the  sand-bath,  an  excess 
of  ammonia  is  then  added  and  sufficient  nitric  acid  to 
acidify  the  liquid.  After  cooling,  the  citrate  and  magnesia 
mixture  are  added  in  the  manner  already  prescribed  and 
the  precipitate  is  heated  for  10  minutes  in  the  Kossler'.- 
furnace. 

The  citrate  solution  is  prepared  by  dissolving  1,100  grms. 
of  citric  acid  in  water,  adding  4,000  cc.  of  24  per  cent- 
ammonia  and  diluting  to  10,000  cc. 

In  the  molybdate  method,  200  cc.  of  the  molybdate 
solution  (see  following)  are  added  to  50  cc.  of  the  solution 
containing  the  phosphate,  the  mixture  is  digested  for 
three  hours  at  50°  C.  on  the  water-bath,  cooled,  and  the 
liquid  poured  through  a  filter.  The  precipitate  is  washed 
by  decantation  with  diluted  molybdate  solution  (1  :  1) 
until  the  washings  no  longer  contain  lime,  and  ammonia  is 
poured  through  the  filter  paper  into  the  beaker  until  the 
portion  of  the  precipitate  on  the  filter  and  that  in  the 
beaker  are  dissolved.  The  ammoniacal  solution  is  nearly- 
neutralised  with  hydrochloric  acid  and  20  ec.  of  magnesia- 
mixture  (550  grms.  of  crystallised  magnesium  chloride  and 
1,050  grms.  of  ammonium  chloride  dissolved  in  3,500  cc.  of 
24  per  cent,  ammonia  and  0,5u0  cc.  of  water)  are  added 
drop  by  drop,  with  continued  shaking,  followel  by  25  cc. 
of  25  per  cent,  ammonia.  After  two  hours  the  precipitate 
is  filtered,  washed  with  5  per  cent,  ammonia  until  the  wash- 
ings are  free  from  chlorides,  and  burnt  as  usual. 

The  molybdate  solution  is  prepared  by  dissolving  1,500- 
grms.  of  ammonium  molybdate  in  10  litres  of  water,  and 
pouring  the  solution  into  10  litres  of  nitric  acid  (sp.  gr, 
1-2). 

Estimation  of  Insoluble  and  total  Phosphoric  Acid. — 
Five  grms.  of  the  substance  in  a  500  cc.  flask  are  dissolved 
in  50  cc.  of  aqua  regia  (three  parts  of  hydrochloric  acid  of 
sp.  gr.  1-12  with  one  part  of  nitric  acid  of  sp.  gr.  1-25), 
or  are  heated  with  20  cc.  of  nitric  acid  (sp.  gr.  1-42)  and 
50  cc.  of  sulphuric  acid  (sp.  gr.  1-8)  for  half  an  hour. 
The  solution  is  made  up  to  500  cc.  with  water  and  the 
phosphoric  acid  is  estimated  in  50  cc.  by  either  the  citrate 
method,  or  the  molybdate  method. 

In  the  case  of  basic  slag,  10  grms.  are  moistened  with 
water  and  treated  with  5  cc.  of  sulphuric  acid  (1:1)  whereby 
the  mass  becomes  hard.  To  this  50  cc.  of  concentrated 
sulphuric  acid  are  gradually  added,  and  the  flask  is  heated 
on  the  sand-bath  until  thick  fumes  are  evolved.  Water  is 
added  before  the  flask  has  perfectly  cooled,  the  cold  liquid 
is  made  up  to  500  cc.  and  filtered.  The  phosphoric  acid  is 
determined  in  50  cc.  by  either  the  citrate  method  or  the 
molybdate  method. 

Estimation  of  the  fineness  of  Basic  Slay. — This  is  carried 
out  as  usual. 

Estimation  of  Ferric  Oxide  and  Alumina  in  Paw  Phos- 
phates. — Five  grms.  are  dissolved  in  25  cc.  of  nitric  acid 
(sp.  gr.  12)  and  12 -5  cc.  of  hydrochloric  acid  (1-12),  and 
the  solution  is  diluted  to  500  cc. ;  100  ec.  of  the  filtrate  are 
brought  into  a  litre  flask,  and  25  cc.  of  sulphuric  acid 
(sp.gr.  1-84)  and,  after  five  minutes  shaking,  100  cc.  of 
alcohol  (95  per  cent.)  are  added.  When  this  liquid  has 
cooled  alcohol  is  added  to  the  mark,  the  flask  is  shaken  and 
more  alcohol  is  added  to  compensate  for  the  contraction ; 
after  half-an-hour  the  solution  is  filtered,  100  cc.  of  the 
filtrate  are  evaporated  in  a  platinum  dish  until  the  alcohol 
has  been  expelled,  50  cc.  of  water  are  added,  the  tempera- 
ture is  raised  to  the  boiling  point,  and  ammonia  is  added  in. 
excess,  the  excess  being  expelled  by  heat.  The  cooled 
liquid  is  filtered  and  the  ferric  oxide  and  alumina  are 
washed  with  hot  water,  ignited  and  weighed. 

Estimation  of  Xitrogen. — The  nitrogen  in  blood-meal, 
tone-meal,  flesh-meal,  and  the  like,  is  determined  either  by 
the  Kjeldahl  method  or  the  soda-lime  method.  By  the 
former,  0-8 — 1"5  grm.  of  the  finely  ground  substance  is 
heated  in  a  flask  with  about  1  grm.  of  mercury  and  20  cc. 
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oi  sulphuric  acid  (8  vols,  concentrated  sulphuric  Mid  with 
oil,  fuming  Bulphuric  acid)  until  the  solution  is  olear, 

The  liquid  l«  transferred  to  a  I w,  flask,  100  ec.  of  soda 

solution  (38  li)  and  I  -l'S  gnn. of  lino  dual  are  added, 
and  the  ammonia  is  distilled  over  as  usual.  The  addition 
of  potassium  sulphide  is  uunt  cesser] 

Nitric  aitrogen  in  mixtures  i^  determined  accordiugto 
the  method  of  Suhloaing-Grandeau  or  that  of  Lunge.  The 
iot;il  nitrogen  ia  determined  as  follows  — 1  grm.  of  1 1 »•  ■ 
finch  ground  sample  is  mixed  with  8—8  grms.  of  gypsum 
and  introduced  into  the  reaction  flask  i  85  oc.  oi  phenol 
sulpbonic  aoi  I  are  cautiously  added  and  mixed  i>y  oaxeful 
shaking  with  the  substance,  the  flask  being  kepi  cool. 
After  some  time  l  grm.  of  mercury,  and  8  grm-.  of  sine- 
dusl  are  added;  the  flask  is  allowed  to  stand  for  half  an 
hour  and  then  heated  until  its  contents  an  do  longer 
coloured.    The  ammonia  is  then  distilled  over  us  usual. 

Nitrogen  in  nitrates  maj  be  determined  bj  the  Boucher 
method:  — 10  grms.  ait  dissolved  in  500  cc.  of  water ;  25  cc, 
of  the  solution  are  mixed  in  a  400  cc.  distillation  flask 
with  180  cc.  of  water,  5  grms.  of  sine-dust,  .">  grins,  of  iron 
powder  and  80  oo.  of  .-•< ►•  1<*  solution  (88  B.).  After  the 
mixture  has  remained  (connected  with  the  condenser) 
ut  the  ordinary  temperature  for  1 — 2  hours,  during  which 
time  it  has  been  frequently  shaken,  the  ammonia  is  distilled 
over  in  the  usual  manner. — A.  G.  B. 


ORGAMC  CHEMISTRY.— QUALITA TIVE. 

Comparison  oj  the  Analytical  Methods  for  the  Detection  of 
Margarine  in  BjUter.  Seydaand  Woy.  Chem.Zeit.18, 
1894,  906. 
1.  KotUstor/er's  Method.— "By  this  method  the  saponifica- 
tion equivalent  of  the  fatty  acids  in  the  butter  is  estimated. 
I'sing  -'  grms.  of  butter  and  .',-nortnal  hydrochloric  acid  the 
maximum  error  of  the  titration  is  005  ec.  The  analysis  of 
185  samples  of  butter  gave  the  following  results: — 

From  asl'StoSSS t  percent.)  ,, 

223      „  ■:■_..- ;  ,.        J  11  percent. 

..     -l-i:>     ,.  lie, 7 

,.     236     „  288 15         .,       -s 

..     228.     ..  830 21        „        [8i  per  cent. 

..     230     ,,233 28         ,.       -> 

Above  23.1 18 

A  very  small  proportion  of  these  results  falls  below  22.')  , 
and  a  lower  result  than  221  •  5  has  never  been  obtained  from 
any  pure  butter.  The  saponification  number  of  margarine 
is  about  195-5;  generally  rather  lower.  Therefore  a  Koett- 
storfer  number  below  221  is  sufficient  proof  of  adulteration. 
Samples  showing  numbers  from  221  to  225  may  be  con- 
sidered doubtful,  and  22.">  is  the  lowest  number  which  should 
be  accepted  for  pure  butter. 

//.  Beichert-MeissTs  Method  is  one  by  which  the  volatile 
acids  contained  in  butter  fat  may  be  estimated.  Xo  other 
method  has  undergone  so  many  alterations  and  additions, 
owing  to  the  numerous  sources  of  error  inherent  in  it.  There 
great  uncertainty  as  to  the  minimum  value,  which  by 
his  method  may  be  held  tn  represent  unadulterated  butter, 
iudeed  the  question  as  to  whether  a  given  sample  is  adul- 
terated is  always  doubtful,  unless  the  so-called  Reichert- 
Meissl  number  be  below  18.  But  in  this  case  the 
Koettstorfer  number  will  have  been  found  so  low  as  of 
itself  to  indicate  the  adulteration  of  the  sample  with 
margarine. 

///.  Uehner's  Method,  by  which  the  percentage  of  fatty- 
acids  insoluble  in  water  is  estimated,  is.  in  the  opinion  of 
the  author,  the  most  tedious  of  all  and  contains,  the  author 
considers,  some  considerable  sources  of  error.  The  method, 
it  is  stated,  will  be  most  useful  as  confirmatory  of  the 
results  of  the  two  b  lore-named  tests ;  it  should  not  be 
employed  alone  as  a  final  and  decisive  test. — C.  CI.  W. 


/'  a  of Cattor-OU  in  Olive-Oil.    \    di  Vetera. 

Belmi,  1894,  4,  W 
Olivi  "ii   i-  sometimes  adulterated  with  coatoi  oil  in  spite 
of    the   apparent    improbability    ol    suoh    >     ophi  tication. 
15 — 80  percent,  ol  oaator  oil   u   nol   recognisabli 
and  strong-smelling  ranuid   nine  oils  appear  to  be  lensiblj 
improved  by  the  addition     Tin    methods   f  i   del 
tin1   adulti  i  it  ion    which  are  need    by    the   author,   an 
follow b  :  —  in  cc.  of  the  oil  to  be  tested  ami  .'.  co.  ol   hydra 
chloric  arid  (gp.gr.  1*188)  an-  shaken  together  in  a  test 
glass  graduated  to  0-1  ec.     When  eastor-oii   it  present  the 
liquid    separates   into  three  layers.     The  lowest   is  hydro- 
chloric  acid,   the   top   layer  consists  o!  olive  oil,  and  the 

lie  stratum  contains  die  castor  oil.  The  colour  of  this 
middle  layer  varies  a. -cording  to  the  character  of  the  oil 
with  which  it  is  mixed.     The  separation  i-  nut  complete,  ho' 

the  sl/.e  n!     the  middle  layer  is     lie  vol  tin  -les  -  a    fair    index    ol 

the  quantity  of  castor-oil  present.  The  author  has  proved 
the  utility  of  the  method  for  sesame,  cotton-seed,  Colza, 
earthnnt,   and   linseed-oil   as   well   as   for  olive-oil.     Other 

methods  applicable  for  confirming  the  results  thus  obtained, 
are  the  use  ol    the  ol,  .,-  p.  t'ractometer  of  AmagBt  and   .lean, 

and  the  determination  of  the  turbidity    temperature   with 

acetic   acid    (Valenta's    test).  The    results   obtained    with 

known  mixtures  of  olive  and  castor  oil  are  given  in  the 
following  table : — 


p,  rl  i  nl 


(Hive-oil. 


Castor- 
oil. 


Volume  of  the 
Middle  Layer. 


Found. 


Calcu- 
lated. 


Degree  of    Turbidity 

'"•"•         Tcmpe- 
nf  tacto- 
meter. 


ratore. 


100 

100 

•• 

1 
44 

{ 

Sol.  at 

ordinary 

temp. 

ill! 

.0 

05 

ro 

5 

85°  C. 

83 

15 

1-2 

l'S 

7 

80°  C. 

80 

SO 

1-8 

2-0 

8-5 

70 

30 

2-9 

3-0 

125 

60 

40 

S'9 

4-0 

113 

I 

Sol.  at 

ordinary 

temp. 

—  II.  B. 


Detection  of  Castor-Oil  in  Balsam  of  ( 'opaiba.     L.  Mnupv. 
J.  Pharm.  Chim.  1894,  29,  362. 

Advantage  is  taken  of  the  fact  that  castor-oil  yields  sebacic 
acid  and  caprylic  alcohol  on  dry  distillation  with  excess  of 
alkali.  Sebacic  acid  is  insoluble  in  cold,  but  soluble  in  hot 
water.  The  test  is  made  by  heating  10  grms.  of  the  sample 
in  a  silver  dish  with  dry  caustic  potash.  The  mass  i- 
stirred  until  volatile  oily  matters  have  been  driven  off, 
during  which  process  the  presence  of  castor-oil  can  be 
detected  by  the  smell  of  caprylic  alcohol.  The  mass 
separates  into  an  upper  resinous  layer  and  a  lower  white 
liquid  portiou.  After  thorough  separation  the  resin  is 
removed  and  the  lower  layer  treated  with  50  cc.  of  water, 
boiled  and  filtered.  On  cooling  this  solution,  sebacic  acid 
separates,  if  the  original  sample  contained  castor  oil. 
Further  identification  of  the  acid  can  be  effected  by  con- 
verting it  into  its  lead  salt. — 15.  B. 


Behariour  of  Strychnine  towards  VitalCs  Atropine  Re- 
action. G.  P.  Menyazzi.  lioll.  Chim.  farmac.  1894,  33, 
103. 

The  colour  r  .-action  discovered  by  Vitali,  according  to 
which  the  alkaloid  (atropine)  is  oxidised  by  gently 
warming  it  with  nitric  acid,  the  yellow  residue  being 
moistened  with  alcoholic  potash,  a  violet  coloration  being 
produced,— is  also  exhibited  by  strychnine  and  its  salts. 
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The  colorations  produced  by  the  two  alkaloids  can  scarcely 
I ,  distinguished.  The  alcoholic  potash  employed  must  be 
freshly  prepared,  colourless,  and  not  too  concentrated. 

— A .  1 1 .  L. 


Logwood  Extract.  E.  Donath.  Chem.  Zeit.  18,277—  278. 
The  waste  liquors  from  dyeing  with  logwood  extract 
contain  a  certain  proportion  of  nitrogen.  As  logwood 
extract  is  entirely  soluble  in  water,  the  nitrogen  compounds 
contained  in  it  must  be  so  also  ;  hence  these  compounds 
are  not  fixed  on  the  fibre  and  appear  :u  the  waste  liquors. 
The  analysis  of  two  samples  of  the  unadulterated  com- 
mercial extract  and  of  an  extract  prepared  by  the  author, 
from  rasped  logwood  which  had  been  exposed  to  air  for 
some  time,  gave  the  following  results  : — 


Extract  of 
German 

.Make. 


II. 
Belgian 

Extract, 

Superior 
Quality. 


III. 

Author's 

Extract. 
Dry. 


Water 

Nitrogen")  CalculaJed       on 
...  \     dry  substance. 


Per  Cent. 
8-26 


0-78 
6*89 


Per  Cent. 
11-84 


eras 


PerCent. 

0-81 
1-33 


If  the  nitrogen  be  expressed  as  protein  substances,  by 
multiplication  by  the  protein  factor  6-25,  we  have  4-87  and 
3-62  per  cent,  respectively  in  the  commercial  extracts. 

The  large  quantity  of  ash  in  the  commercial  samples 
consists  chiefly  of  alkaline  chlorides  and  phosphates  ;  the 
extracts  being  made  from  "  aged  "  wood,  these  salts  result 
from  the  use  of  stale  urine  for  sprinkling  the  wood  during 
the  "  ageing  "  process. 

The  chief  adulterants  added  to  commercial  logwood 
extracts  are  chestnut  extract,  sugar  by-products  (molasses), 
and  gum.     They  may  be  detected  as  follows  : — 

Chestnut  Extract. — An  analysis  of  a  sample  of  chestnut 
extract  gave— 

PerCent. 

Water 1  l'4s 

Nitrogen  (on  the  dry  substance) 1*28 

Ash  ion  the  dry  substance) l'OO 

Reducing  substances  (calculated  as  glucose)    81"10 

Chestnut  extract  is  much  less  readily  decolorised  by 
animal  charcoal  than  logwood  extract,  the  former  also 
contains  tannin,  and  gives  a  precipitate  with  gum  solutions, 
which  logwood  does  not.  In  testing  the  logwood  extract 
its  aqueous  solution  is  decolorised,  the  presence  of  chestnut 
extract  being  indicated  by  a  difficulty  in  decolorising,  com- 
pared with  a  solution  of  an  unadulterated  extract  under 
similar  conditions.  If  the  colourless  solution  gives  a  con- 
siderable precipitate  -with  Fehling's  solution  the  adultera- 
tion is  almost  certain.  A  further  test,  with  gum  solution, 
is  only  decisive  when  at  least  7  per  cent,  of  chestnut  extract 
is  present. 

Molasses. — If  the  decolorised  extract  solution  gives  no 
precipitate,  or  a  very  slight  one,  with  Fehling's  solution,  but 
after  "inversion  with  hydrochloric  acid  a  copious  precipitate 
of  Cu20  is  thrown  down,  the  presence  of  sugar  by-products 
is  evident. 

Give. — If  the  nitrogen  present  be  over  1  per  cent, 
adulteration  with  glue  is  probable.  If  glue  be  present  to 
the  amount  of  8  per  cent,  or  more,  it  is  detected  by  extract- 
ing the  dried  and  pulverised  extract  with  strong  alcohol, 
dissolving  the  residue  in  water,  and  precipitating  with  excess 
of  lead  acetate  solution.  The  precipitate  is  filtered  off  and 
excess  of  lead  removed  by  sodium  carbonate.  Filter,  to 
remove  lead  carbonate,  and  to  the  filtrate  add  a  tannin 
solution.  The  presence  of  glue  is  indicated  by  a  preci- 
pitate or  by  considerable  cloudiness. — R.  II.  B. 


ORGANIC   CHEMISTRY.— QUANTITATIVE. 

Sources  of  Error  in  Roese's  Method  of  Estimating  Fusel 

Oil  in  Spirit.  M.  Glusenapp.  Zeits.  ftir  Spiritusind. 
1894,  17,  169. 
Tins  method  consists  in  shaking  spirit,  brandy,  &c.  of  30 
per  cent,  volume  strength  with  a  measured  volume  of 
chloroform,  which  takes  up  the  fusel  oil,  and  the  increased 
volume  of  the  chloroform  is  then  observed.  With  careful 
attention  to  details,  very  exact  results  can  be  obtained. 

To  clean  the  burette  used  for  the  shaking,  it  should  be 
treated  with  concentrated  sulphuric  acid,  and  allowed  to 
stand  at  least  oue  hour.  If  this  precaution  be  neglected, 
drops  of  the  alcoholic  liquid  stick  to  the  tube,  and  get  into 
the  chloroform  layer,  thus  iucreasing  its  volume. 

Many  spirits,  especially  raw  spirits,  contain  CO.,  since, 
in  the  distillation  of  a  mash,  this  gas  passes  off  with  the 
volatile  portion,  and  is  absorbed  by  the  alcohol. 

Now,  when  the  fatty  acids  are  to  be  estimated  bv  titra- 
tion with  -J^  normal  alkali,  the  amount  indicated  is  too  great 
because  ol  the  alkali  used  in  titrating  C02. 

The  most  important  influence  of  the  CO«  however  is  to 
increase  the  apparent  volume  of  fusel  oil  present  in  the 
spirit  by  increasing  the  specific  gravity  of  the  alcohol  and 
by  decreasing  that  of  the  chloroform. 

A  sample  of  "  automatically-refined  "  spirit,  of  sp.  gr. 
0-81263,  contained  0-844  grm.  of  CO.,,  estimated  with  lime 
water,  followed  by  back  titration  with  oxalic  acid.  On 
diluting  to  30  per  cent,  with  water,  it  apparently  contained 
0-0696  per  cent,  by  volume  of  fusel  oil,  equivalent  to  0-228 
per  cent,  by  volume  in  the  original  spirit.  A  second 
portion  was  boiled  for  one  hour  with  inverted  condenser  in 
order  to  drive  off  the  CO.,  after  which  the  specific  gravity 
had  decreased  to  0-81232,  and  the  fusel  oil,  estimated  in  a 
30  per  cent,  solution,  was  equivalent  to  0-049  per  cent,  in 
the  original  spirit.  This  is,  then,  only  1  to  J  of  that  found 
before  removing  theC02 ;  since,  however,  during  distillation 
any  acetaldehyde  contained  in  the  fusel  oil  is  lost,  the  C02 
was  removed  from  a  third  portion  of  spirit  by  exact 
precipitation  with  lime-water  and  the  fusel  oil  then  estimated. 
It  was  found  to  represent  0-070  per  cent,  or  only  about  ^  of 
that  in  the  spirit  containing  C02. 

Sell  states  that  an  increase  of  1  per  cent,  by  vol.  of  alcohol 
causes  an  increased  volume  of0-03cc.  in  the  chloroform. 
To  investigate  this  pointfurther,  dry  C02  was  passed  through 
alcohol  of  30  per  cent.  vol.  until  the  gravity  was  increased 
from  0-96564  to  0-96588  equal  to  0-950  grm.  of  gas  or 
478  cc.  at  N.T.P.  In  order  to  reduce  the  gravity  again  to 
0-96564  the  author  calculates  that  0-14  cc.  of  absolute 
alcohol  per  100  cc.  is  requisite,  and  the  solution  then  con- 
tains 30-14  per  cent,  by  vol.,  which  according  to  Sell 
indicates  an  increase  in  the  chloroform  of  0-042  cc,  equiva- 
lent to  0-028  per  cent,  by  vol.  of  fusel  oil  in  the  30  per  cent, 
solution. 

The  influence  of  CO»  on  chloroform  is,  on  the  other  hand, 
to  increase  its  volume  and  decrease  its  specific  gravity.  Dry 
C<  >,  was  passed  into  chloroform  for  i  hour,  when  the 
specific  gravity  became  reduced  from  1*48207  to  1-48055. 
The  above  alcohol,  specific  gravity  0-96588,  containing  CO=, 
when  shaken  up  with  chloroform,  increased  004  cc,  and 
if  the  alcohol  is  first  reduced  to  its  original  gravity  of 
0  96564  before  shaking  with  chloroform  an  increase  of 
0-082  cc.  results.  Of  this,  0-042  cc.  is  due  to  the  action  of 
CO.,  on  the  mixture  of  alcohol  and  water,  aud  the  remaining 
004  cc.  is  due  to  the  increased  vol. of  the  chloroform.  The 
increase  0082  cc.  is  equivalent  to  0-54  per  cent,  of  40  per 
cent,  spirit. 

It  is  necessary,  then,  to  remove  C02  before  estimating 
fusel-oil  by  this  method,  and  this  can  be  done  by  exactly 
precipitating  with  lime-water  and  estimating  fusel-oil  in  a 
30  per  cent,  solution,  or  by  gently  boiling  for  at  least 
J  hour  in  a  flask  provided  with  a  condenser  1  metre  long, 
with  or  without  the  addition  of  caustic  alkali.  The  latter 
method  is  quicker,  but  gives  rather  too  low  results,  due  to 
loss  of  aldehydes  through  volatilisation  or  neutralisation 
with  alkali. 

The  author  invariably  finds  fusel-oil,  even  in  the  purest 
spirit.     The  shaking  burette  of  Dr.  Karl  Wiudisch  isrecom- 
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mended  in   preforcoce  to  nil  other*,  sun 

I,,  ii- mi:,  cc  repreei  nting  0"i  ant.  fusel-oil  in 

30  percent,  or  0*011  per  cent,  in  95  par  cent  alcohol.     For 
•peoiflo  gravity  estimation  a  pykuometer  is  used.-  T,  A   G 


Gravimetric  and  Volumetric  Methods  fin  Ihi    Determina- 
tion   of  III,     Alkaloids   in    Alkaloidal    Tun-tuns.      I      II 

l-'urr  and  I!.  Wright     Proc.  of  the   Pharm.  Conference, 
1894    (Oxford),     Cbem,  and    Druggist,  45,   1894,184 

is;.. 

'I'iik  authors  in  th  -  note  referred  to  the  work  done  bj 
Lyons,  Lloyd,  Allen,  and  Cripps  in  the  direction  of  volu- 
metric estimations  of  the  alkaloids  in  tinctures,  &c,  and 
then  proceeded  to  the  work  of  '  aspari,  who,  in  a  note 
published  in  the  American  Pharmaceutical  Keview,  Novem- 
ber 1899,  maintained  thai  volumetric  methods  of  estimation 
were  superior  to  gravimetric  ones,  and  that  the  alkaloids 
obtained  hj  the  latter  invariably  contained  from  10  to  20 
per  cent,  of  impurity,  A  Bnal  reference  was  made  to  a 
papei  read  before  the  American  Pharmaceutical  Association 
last  year  by  Messrs.  Caspar!  and  Dohme,  entitled "  The 
Value  "f  Titration  with  Volumetric  acid  Solution  as  a 
Means  of  Assaying  Drugs  and  Galenical  Preparations,"  in 
which  those  gentlemen  claim  to  show  that  the  determination 
of  alkaloids  in  galenical  preparations  may  be  effected  more 
accurately  by  titration  than  by  the  usual  plan  of  weighing. 

As  M.-^rs.  Fan  and  Wright  in  their  researches  on 
tinctures  bad  employed  gravimetric  processes  of  as&aj 
almosl  exclusively,  they  considered  it  neoessary  to  test  the 
conclusions  of  Messrs.  Caspari  and  Dohme.  With  that 
object  in  view  each  of  the  alkaloidal  tinctures  previously 
submitted  to  examination  was  prepared  in  sufficient 
quantity  and  estimated  as  follows  : — 

1.  Two  gravimetric  estimations  by  the  methods  published 
iii  their  notes  on  tincture  menstrua. 

J  The  crude  alkaloid  was  extracted  from  the  evaporated 
tincture  bj  shaking  with  chloroform  after  addition  of 
alkali ;  it  was  then  purified  by  extraction  from  the  chloro- 
form with  several  portions  of  acidulated  water,  and  finally 
recovered  by  addition  of  alkali  and  shaking  with  chloroform. 
The  chlorofonnie  solution  thus  obtained  was  washed  with 
distilled  water  to  remove  any  traces  of  adhering  alkali,  and 
then   used   for  the   direct  titration     of    the  alkaloids     with 

lit  I.  methyl-orange,  iodeosin,  and  phloxin  being  used  as 

indicators  in  the  separate  experiments.  In  using  methyl- 
orange  a  little  distilled  water  is  added  along  with  two  drops 
of  the  indicator,  but  with  icdeosiu  and  phloxin  a  single 
drop  of  a  -~rj  solution  is  shaken  up  with  the  chloroformic 
solution  until  the  latter  has  become  distinctly  coloured. 
The  indication  of  the  end-reaction  is  in  the  case  of  methyl- 
orange  the  appearance  of  a  pink  colour  in  the  upper  layer, 
whilst  in  the  ease  where  iodeosin  and  phloxiu  are  used  the 
reaction  is  complete  when  the  colour  disappears  from  the 
chloroform. 

:\.  The  alkaloid  obtained  by  the  usual  gravimetric  method 
was  dissolved  iu  a  known  excess  of  standard  acid  and 
titrated  back  with  standard  alkali  in  a  white  porcelain  dish, 
using  methyl-Orange  and  Brazil  wood  as  indicators,  supple- 
mented by  iodeosin  ami  phloxin  when  the  volume  of 
tincture  permitted.  In  this  ease  the  indication  of  the  end 
of  the  reaction  when  methyl-orange  is  used  is  the  disappear- 
ance of  the  pink  tint ;  and  with  Brazil  wood  the  production 
of  a  purple  colour.  In  the  employment  of  iodeosin  and 
phloxin  as  indicators,  except  iu  direct  titration,  we  have 
followed  the  plan  recommended  by  Cripps  of  adding  to  the 
acid  alkaloidal  solution  sufficient  neutral  ether  to  form  a 
distinct  supernatant  layer  after  being  shaken  with  the 
solution.  At  the  end  of  the  reaction  the  aqueous  layer 
becomes  pink. 

The  following  w  ere  the  test-solutions  used  in  the  work  : — 

N     v_j-      li    .:  j  j       .       ,       ,       X      .        • 

barium 


Standard    '      hvdrochloric   acid    and 


standard 


n  ....,/. — The  1    -  .inn. .1.,  in ad.  by  boiling 

SO  grins,   ii  iiiniv  rut  Brazil  a I  with  l •.  of  water  foi 

halt  an  hour,  replacing  the  wal  tted   from  time  to 

time;  the  liquor  is  then  cooled,  (trained,  and  made  up  to 
I1 .  ind   35  co.  alcohol  added,  then  the  whole  tillered 

/■  win  and  Phloxin,  An  aqueous  solution  containing 
1  nan  :n  i , fluid  parts 

The  equivalents  used  were  tin  ie  ..i  the  dkaloid 

ichona,   nux  vomica,  and  veratrum, 

where  the  equivali  !  uculated   bj   taking  the  mean 

Weights  Of  the  chief  alkaloid. 

The  results  obtaii  embodied  in   the   tabli 

on  next  page. 

Notes  on  '/.■  Results.— The  authors  conclude  from  their 
work  that  volumeti  iseloss  in  the  case  of  the 

alkaloids    ol    aconite,    the    large    proportion    of 
(equivalent  0  02715)  miking  the  readings  much  too  high. 

also  in  iii of  preparatii u 

the  absence  of  basic  properties  in  the  alkaloids  colchicine 
and  colchiceine. 

Forgelsemine  they  have  used  the  formula  i     II 

proposed  by  L.  Spiej  id  of  '  .."  -  V  ',.  as  pr,,i -.1 

by  Gerrard,  their  results  being  more  in  accord  with  the 
former. 

In  the  titration  of  the  cinchona  alkaloids  the  results 
obtained   were   not  .  lions    being 

extremely  difficult  to  observe,  and  the  authors  condemn 
the  use  of  volumetric  estimations  in  the  case  of  these 
alkaloids. 

i  In  the  other  hand,  they  consider  thai  in  the  case  of  the 
alkaloids    of    belladonna,    henbane,  am,   coniuiu. 

jaborandi,  nux    vomica,  lobelia,  and  opium,  the  application 
of  the  volumetric  methods  may  be  made  without  ,li- 
tage,  the    results   obtained    being  almost    equally    reliable, 
and     somewhat     more    expeditious     than     bj     gravimetric 
processes. 

The  authors  give  a  general  process  for  estimating  the 
alkaloids  in  tinctures  by  titration  with  .standard  acid. 
•25  to  j(i  cc.  of  the  tincture  (or  iu  the  case  of  hyoscyamus 
100  cc.)  to  be  estimated,  is  evaporated  over  the  water-bath 
to  expel  spirit,  a  little  water  being  added  if  necessary.  The 
residual  extract  is  filtered  into  a  separator,  and  the  disband 
filter  washed.  The  acid  liquid  is  next  shaken  with  two 
successive  small  quantities  of  chloroform,  and  the  latter 
drawn  off.  The  separated  chloroform  is  washed  with  a 
little  acidulated  water,  and  the  latter,  after  separation, 
added  to  the  contents  of  the  separator,  which  are  then  made 
alkaline,  and  the  alkaloids  taken  out  by  shaking  with  three 
successive  small  quantities  of  chloroform.  The  chloroformic 
solutions  are  drawn  off  int..  a  cylinder  provided  with  a  good 
cork  and  washed  with  distilled  water  until  free  from  adhering 
alkali.  A  drop  of  -j-^Vrrr  iodeosin  or  phloxin  is  then  added, 
and  the  whole   shaken    until   the  chloroform   is   distinctly 


tinted ;    after  this 


hydrate,  which  is  recommenced  as  giving  a  quicker  end- 
reaction  than  potassium  or  sodium  hydrate.  The  strength 
of  the  latter  must  betaken  at  the  commencement  of  each 
experiment.     The  indicators  used  were  as  follows: — 

Methyl-orange. — A  solution  of  the   strenirth  of  1  gr.  per 
fl.  oz.  iu  equal  parts  of  S.V.R.  and  water. 


Hi  1  . 


is  gradually  run  in  from   a  burette 


graduated  into  tenths  of  a  cc,  the  mixture  being  -haken  after 
each  addition  of  acid,  utitil  the  colour  is  discharged  from 
the  chloroform.  The  reading  is  then  taken,  and  the  pro 
portion  of  alkaloid  calculated  from  the  proper  equivalent. 

The  authors,  in  conclusion,  whilst  admitting  that  the 
application  of  volumetric  methods  of  estimation  to  the 
alkaloids  obtained  from  tinctures  is  useful  as  afford:  _ 
check  on  the  results  obtained  by  gravimetric  methods, 
maintain  that  the  results  yielded  by  the  latter  are,  on  the 
whole,  the  more  reliable  of  the  two,  and  ihat  gravimetric 
processes  are  more  suitable  for  use  by  the  average  practical 
pharmacist. 

Estimation    of  the    Insoluble,  tfon-Volatile  Fatty  Acids. 
Meillere.     .1.  l'harm.  Chim.  29,  60. 

For  the  preparation  and  storing  of  the  fatty  bodies  i  r, - 
paratorv  to  analysis,  they  are  melted  and  poured  into  te-t 
tubes,  and  after'  cooling  ar..  each  protected  by  a  layer 
of  mercury  from  the  action  of  the  air.  and  kept  in  the 
dark.  Oils  are  poured  into  te-t  til,  -  drawn  out  at 
one  end,  the  narrowed  portion  being  closed  with  gypsum 
and  a  layer  of  mercury.  Ilutter  is  melted  on  the  water- 
bath,  mixed  with  burnt  gypsum,  and  extracted  with  ether; 
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Table  showing  Comi-ai: hive   Results  obtained  ia  Kstimatinc  Tisctires  (a)  Gi-AYiMi.ruiru.LY, 

(6)    VOLIJIKIUH  ALLY. 


Tincture. 


Alkaloid 

by 

«  Bight, 

5Aean 

of  Two 
Estimations. 


Alkaloid  Indicated  by 

Direct  Titration  of  Chluroformio 

Solution  with 

HOI 

SO 


Alkaloid  Indicated  by 


HC1 


Dissolving  Crude  Alkaloid  in  Excess   ^j- 

,      ,       .  ,  Ba-Ho  " 
and  Titrating  back  with      ](Hp 


Methyl- 
orange. 


osin.        l'Moxin. 


Methyl- 
orange. 


Brazil 

Wood. 


Iodeosin.       Phloxin. 


Aconite. 


Belladonna  . 


Cinchona  . 


Conium 


Colcliicuin . 


Gelsemium 


Hyoscyanius 


frborandi 


Lobelia  . 


Xux  vomica . 


Opium  * 


Stramonium  , 


Veratrum  riride  . 


f1 
■ll 

■fi 

f- 

h 

■u 

■c 
•c 

h 

f1 
"ll 

c1 
■h 

(l 
"ll 

■*c 

-ci 
■c 


0  013 
0-014 

0*022 

0-O31 
0'07-t 
0-OSJ 

(11117 

0-019 

Hydrochloride). 

0'024 

0-02S 

0-019 

0021 

0-0O5 

0009 

0-020 

0-018 

0-009 

0-009 

0*0*3 

O'OOO 

o-ioo 
o-ioo 

0011 
0017 
0-023 

0-027 


If  OSS 


0-093 


0-021 


o-oio 


o-ois 


0  027 


o'oia 
o-oia 

0*022 

O'Oi-2 
IV144 

087 
0*042 


•018 
0*020 
0*005 

O'OIS 
0-017 
0-009 
0-009 
0*044 


o-oii 


0-023 
0-020 


0-019 
n-022 

n-022 
0-034 
0*145 

o-Oji; 


0  019 
0'O24 
0-005 

0*018 

0-017 
0-008 

ll -Ol  19 

0-013 


0-022 

n-023 


0-020 
0-022 
n-022 
0-031 
0-078 


0-005 

0-006 

0-019 

0-027 

0-O05 

0-O0S5 

0-017 

0-018 

0-008 

0-007 

0-04S 

0095 
0*099 

o-oii 

0017 
0019 
0-023 


0-022 
0-021 

0-0:2 

0-052 
0*042 


0-018 
0  022 
0*020 
0*032 
0  072 

0*042 

0016 


0-003 

0-017 

0*018 

0*024 

0*024 

0-005 

0*C05 

0-008 

0-008 

0-017 

0  017 

0-018 

0017 

0-008 

0008 

0-008 

0-042 

0041 

0-066 

0-WS6 

0  094 

0*095 

0-099 

0-OS7 

o-ou 

0010 

0-017 

0016 

0-020 

0019 

0-021 

0-024 

0-018 
0*025 
0  020 
0*0-0 

n-071 

0-042 
0  015 
O-O05 

o-ois 

0  024 
0-005 
0-0086 
0-017 

o-ois 

0-008 


0-065 
0-094 
0-099 
0010 


0-019 


*  For  the  opium  estimations,  a  solution  of  anhydrous  morphia,  obtained  in  estimating  the  tincture  by  the  B.P.  process,  was  employed. 
This  was  dissolved  in  excess  of  ^—  HC1. 


the  ether  is  then  partially  driven  off  by  evaporation.  Milk 
is  similarly  extracted,  or  treated  with  Adams'  solution. 
For  saponification  the  fat  is  brought  into  a  beaker,  heated 
to  70°  C.  for  one  hour,  and  weighed.  Five  cc.  of  alcoholic 
potash  (0-5  grm.  in  5  cc.)  are  added,  and  the  mixture 
again  heated  for  an  hour  at  70°  C.  The  saponification 
product  is  rinsed  with  hot  water  into  a  2-litre  flask,  filled  to 
the  mark  with  cold  water,  and  treated  with  5  cc.  of  syrupy 
phosphoric  acid.  On  -vigorous  agitation  the  fatty  acids 
adhere  together  ;  they  are  then  brought  on  to  a  weighed  filter 
and  dried  at  70c  C.  until  a  constant  weight  is  obtained.  To 
estimate  the  volatile  acids,  the  filtered  acid  liquid,  after 
neutralisation,  is  concentrated  to  1 10  cc.,  acidified  with  a 
non- volatile  acid,  100  cc.  distilled,  and  the  acid  titrated  in 
the  distillate.  Butter  gives  on  the  average  87 -7  percent,  of 
solid  acids  at  70"  C,  and  butiers  from  various  sources  shew- 
very  slight  variation  in  constitution. —  K.  B.  B. 


J' n>,  ,  ss  I'ut  the  Estimation  of  Small  Quantities  of  Chlorine 
in  Vats.  K.  Benedikt  and  H.  Zikes.  Chem.  Zeit.  18, 
640—641. 
The  authors  were  led  to  devise  the  method  to  be  described, 
in  view  of  the  recent  controversy  as  to  the  occurrence  of 
chlorine  in  one  kind  of  wool  fat. 

A  hard  glass  tube,  open  at  both  ends,  100 — 110  cm.  in 
length  and  11 — 12  mm.  internal  diameter,  is  widened  out  at 
one"  end  in  the  form  of  a  funnel,  and  thereupon  bent 
upwards  at  an  angle  of  45°  at  a  distance  of  about  15  cm. 
from  this  end.  An  asbestos  wad  b  is  then  inserted,  and 
lime  introduced  in  a  layer  of  about  25  cm.  in  length,  after 
which  another  asbestos  wad  c  is  inserted.  A  second  layer 
of  lime,  15—20  cm.  long,  is  held  in  position  by  the  wads 
i/  and  i .  The  tube  is  now  shaken  in  a  horizontal  position 
so  as  to  form  a  canal,  the  spaces  v  and  ••'  filled  with  pieces 
of  porcelain,  and  the  tube  placed  in  a  combustion  furnace 
seaching  from  v  to  r'.  The  end  a  of  the  tube  is  fitted  with 
a  doubly-bored  caoutchouc  stopper.  Through  these  borings 
pass  the  tube  of  a  tap  funnel  bent  at  an  angle  of  45°,  and 
a  glass  tube.     A  slow  current  of  air  is  passed  through  the 
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latter,  or,   in  order  »  avoid  the  formation  ol  a  ti  u 
cyanogen,  carbonic  anhydride  maybe  paseed  through  it. 
At  the  end  f  ol  the  tube,  a  t.-^t  mi..-  is  placed,  in  which 


J 


tar  collects;  the  gas  issuing  at  g  is  burned.  The  materials 
used  for  charging  the  tube  most,  of  course,  be  free  from 
chlorine.  The  asbestos  employed  is  moistened  with  coo 
oentrated  nitric  acid,  and,  utter  volatilising  the  latter  on  the 
water-bath,  it  is  washed  with  water  by  decantation  and 
ignited.  When  lime  free  from  chlorine  is  not  obtainable, 
the  amount  of  ehlorine  in  that  which  is  obtainable  (not  less 
than  lOOgrms.)  is  determined.  The  weight  of  the  lime  used, 
is  then  ascertained,  and  the  results  corrected  accordingly. 

The  dropping  funnel  may  conveniently  be  calibrated  so 
that  the  quantity  of  fat  introduced  into  the  tube  can  be 
approximately  determined.  The  tap  funnel  is  charged  with 
about  100  t;rms.  of  the  fat,  and  its  weight  ascertained. 
After  inserting  the  funnel,  the  tube  is  heated  at  a  red  beat 
heat  from  0  to  i'.  but  not  between  v  and  h  :  a  gentle  current 
of  carbonic  anhydride  is  passed  through  the  tube,  and  the 
fat  allowed  to  drop  from  the  funnel  at  u  rate  of  8 — 10 
drops  per  minute,  or  7 — Hi  grms.  per  hour.  In  the  case  of 
wool-fat.  it  is  necessary  to  keep  a  small  Barn  •  near  the 
dropping  funnel  in  order  to  maintain  the  fat  liquid.  The 
fat  in  the  spare  between  t;  and  b  is  gradually  wanned  ;  the 
height  of  tlie  dame  at  g  is  the  indication  of  the  speed  of 
the  distillation. 

Alter  the  introduction  of  25 — 50  grms.  during  3 — 5 
hours,  the  supply  of  fat  is  cut  off  until  the  flame  g  is 
extinguished.  The  gas  flames  of  the  furnace  are  now 
turned  out,  the  lime  transferred  to  a  beaker,  moistened 
with  alcohol  and  water,  and  dissolved  in  dilute  nitric  acid. 
In  the  filtrate,  the  ehlorine  is  estimated  gravimetrically  as 
silver  chloride.  When  the  operation  has  been  properly 
conducted,  the  layer  of  lime  between  d  and  «•  should 
contain  no  chlorine. 

Crude  oleic  chloride  containing  21 '39  per  cent,  of 
chlorine  was  mixed  with  technical  oleic  acid,  and  iu  this 
way  mixtures  containing  known  amounts  of  chlorine  were 
prepared.     The  following  values  were  obtained  :  — 


Chlorine  found. 


II. 


Chlorine 
calculated. 


0  0220 

0-0233 

0*0225 

Mixture  II 

0-OS77 

i.'ms,;:. 

ii-iiv.ii 

Mixture  III.   ... 

0-235 

0-232 

-A.  R.  L. 


Teehnieal  Analysis  of  Ethereal  Oils.     J.  Klimont.     (hem. 
Zeit.  18,  G41— 642  ;  672—673. 

1'iiK  author  makes  use  of  the  property  of  ethereal  oils  of 
absorbing  bromine  as  the  basis  of  a  method  for  their  tech- 
nical examination.  The  ethereal  oil  is  diluted  with  chloro- 
form and  a  solution  of  bromine  in  chloroform  run  in  until 
the  bromine  is  no  longer  absorbed,  a  point  which  is 
ascertained  by  the  persistence  of  the  brown  colour.  Mis- 
leading results  are  obtained  by  calculating  the  quantity  of 
bromine  absorbed  by  the  amount  of  solution  added  or  by 
titrating  the  excess,  since  on  the  one  baud  the  solution  of 
bromine  in  chloroform  soon  alters  in  titre,  and  on  the  other 
hand  an  excess  of  bromine  is  slowly  absorbed  by  oil  of  turpen- 


tine.    \-.  however,  in  technical  iticallj   ac 

curate  results  ar<  -in-  author  make 

teSt    With      |  .ithelle,   pi'eplfl'll     according     lo    ]||> 

directions  (Bull  3oc  Chim.    .",    0, 12)  from  oil  of  turpentine 

Bj  comparing  the  amount    of  I" ine  ab  orbed  in  the  two 

Hi.    terebenthene  number  of  the  etben  J  oil  is  arrived 

at.— A.  i:    I.. 


Colorrmetric  Method*       I  \ting  Carbohydrates.    Erich 

Reito  I.     .  Spiritusind.  1894,  17,  163. 

Tin:  Known  .olour  reactions  obtained  when  sugar  or  other 

lobydrate  is  mixed  with  sulphuric  acid  and  an  aron 
amine,  alcohol,  or  phenol,  are  taken  advantage  of,  A  definite 
mixture  is  made,  and  the  tune  which  elapBes  until  a  given 
source  of  ligbl  can  no  longer  be  observed  thro  i  rh  the  solu- 
tion, is  compared  with  the  time  required  for  a  solution  of 
known  composition,  cr  bj   reference  to  an  empirical  table. 

The   method   can  be    used  foi    il lamination   of  water 

from  sugar   factories,  in  beer  and  wine  analysis,  und  for 
brewerj  and   distillery  purposes.--!'.  A.  (,. 


Quantitative  Estimation  <>t  Carbohydrates.  I\.  Schulze. 
Chem.  Zeit.  18,  527  528. 
\mimi-i-  are  frequently  made  to  estimate  the  amounts 
of  dextrin  or  similar  carbohydrates  present  in  the  extracts 
of  various  plants  h\  heating  these  extracts  with  dilute 
sulphuric  or  hydrochloric  acid,  and  determining  the  re- 
ducing sugar  with  Fehling's  solution.  The  author  points 
out  that  exact  results  are  only  obtainable  when  the  process 
is  carried  out  under  standard  conditions;  verj  gnat  error- 
are  involved  when  the  product  is  a  mixture  of  carbohydrates. 
The  causes  which  are  generally  admitted  to  underlie  this 
matter  are  as  follows: — The  conversion  of  di-  and  poly- 
saccharides into  "glucoses"  by  the  action  of  hot  dilute 
acids  proceeds  with  different  speeds  in  various  cases  j  even 
carbohydrates  which  exhibit  the  closest  similarity  in  all 
other  properties  often  show  considerable  differences  in  this 
respect.  The  hydrolytic  decomposition  of  di-  and  poly- 
saccharides, which  is  known  as  inversion,  is  invariably 
attended  by  more  or  less  action  in  the  opposite  direction 
(reversion).  When  the  "glucoses"  are  heated  with  dilute 
acids  for  a  protracted  period,  they  are  decomposed,  yielding 
humus  substances  and  acids  (levnlinic  acid,  formic  acid, 
&c).  This  latier  is  particularly  true  in  the  case  of  levulose. 
Different  "  glucoses  "  reduce  Kt-hling's  solution  to  a  different 
extent.  When  a  carbohydrate  yields  only  dextrose  on 
inversion,  somewhere  near  the  theoretical  amount  of  the 
latter  is  usually  obtained;  thus: — Meissl  obtained  98'6 
per  cent,  of  the  theoretically  possible  amount  of  dextrose 
from  maltose;  Winterstein  obtained  99' 17  per  cent,  of  the 
theoretically  possible  amount  from  trehalose  ;  whilst  Allihn 
(J.  prakt.  Chem.  1880,  22,81)  obtained  by  saccharifying 
starch  w  ith  sulphuric  acid  only  94  ■  5  per  cent,  of  the 
dextrose  indicated  by  the  equation — ■ 

C6Hl0Os  +  H20  =  C,H„(  i. 

Other  chemists  (Saclisse,  Chem.  Centralbl.  1877,  8,  732; 
Salomon,  Jour,  prakt.  Chem.  1882,  25,  348 ;  Schulze,  ibid. 
1885,  28,  311)  have  obtained  larger  amounts  of  dextrose 
by  employing  hydrochloric  acid.  When  a  carbohydrate 
yields  on  inversion  levulose,  either  alone  or  in  conjunction 
with  another  "  glucose,"  an  amount  in  any  way  approaching 
that  demanded  by  theory  is  only  obtained  when,  as  iu 
the  case  of  saccharose,  the  inversion  is  effected  by  means 
of  dilute  acid  and  short  duration  of  heating. — A.  R.  L. 


Estimation  of  Starch  by  Alcoholic  Fermentation.  A. 
Muusche.  'Zeits.  fur  Spiritusind.  1^'.'4,  17,  202—203; 
17,  209—210. 

Analysis  by  physiological  methods  was  suggested  by 
Pasteur  and  used  by  Delbruck  and  Petzold  (Zeits.  fur 
Spiritusind.  1882,  126).  Jodlbuur  (Zeits.  f.  d.  gesam. 
Brauw.),  Hansen  (ibid.  422),  and  others  usiag  pure  culti- 
valed  yeasts.  It  has  been  shown  by  Delbruck  that  starch 
can  be  completely  fermented  in  presence  of  diastase,  whilst 
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Jodlbaur  has  established  the  fact  that  under  proper  condi- 
e  last  traces  oi  fermentable  sugars  are  removed  by 
•ermentation.    and    thai    the   carbon    dioxide    and   alcohol 
produced  are  constant  quantities. 

The  Carbon  Dioxide. — Air-dried  potato  starch  was 
saccharified  with  malt  extract,  heated  to  destroy  any 
organisms  present,  and  fermented,  after  coolinir,  with  pure 
cultivated  top  yeast.  Species  II.;  Hayduck's  solution 
|  50  «irms.  potassium  acid  phosphate  +17  grms.  magnesium 
sulphate  per  litre)  and  asparagin  04  grm.  per  100  cc.  being 
added.  Fermentation  was  always  completed  in  about  72 
hours,  as  shown  by  Fehling's  solution,  the  estimation  being 
made  in  a  control  experiment  carried  on  concurrently. 
The  fermentation  flasks  were  connected  with  a  drying 
vessel  containing  concentrated  sulphuric  acid,  followed  by 
a  calcium  chloride  tube,  to  retain  any  moisture  or  alcoholic 
vapour  given  off.  The  CO.,  was  calculated  from  loss  of 
weight,  the  gas  in  solution  being  separately  estimated. 
Tabulated  re.-ults  -how  that  100  parts  of  starch  yield  51  ■  70 
to  51  "29  parts  of  C02,  which  agrees  well  with  Pasteur's 
CO.,  value  for  dextrose  (51  '55).  The  amount  of  dissolved 
gas  averaged  0-64  grm.  Under  equal  conditions  the  same 
volume  of  liquid  will  dissolve  the  same  amount  of  CO.>.  In 
all  cases  correction  was  made  for  the  malt  extract  used. 

The  Alcohol. — This  was  estimated  in  the  distillate  from 
the  fermented  liquid  by  means  of  a  pyknometer,  any 
alcohol  retained  by  the  sulphuric  acid  being  separately 
determined.  100  parts  of  starch  yield  53-43  parts  of  alcohol, 
as  against  Pasteur's  figure  53  ■  67  for  dextrose,  and  Jodlbaur's 
figure  54 -08. 

The  unfermentable  extract,  after  inversion  with  hydro- 
chloric acid,  reduced  Fehling's  solution  strongly.  This  is 
due  to  the  gummy  matters  present  which  occur  in  cereals, 
and  have  been  attributed  by  Lintner  and  Dull  togalatoxylan, 
which  with  acid  yields  the  reducing  sugars  galactose  and 
xylose. 

Briefly  stated  the  results  obtained  are  :  — 

(1.)  The  chief  products  of  alcoholic  fermentation  are, 
under  the  foregoing  conditions  constant,  as  already  shown 
by  Pasteur  and  Jodlbaur. 

(2.)  In  presence  of  malt  diastase  a  vigorous  fermentation 
with  pure  yeast  will  remove  all  traces  of  fermentable, 
reducing,  starch  products  in  about  60  hours. 

(3.)  100  parts  of  dry,  pure  starch  yield  on  fermentation 
51  29  parts  of  carbon  dioxide  and  53  "43  parts  of  alcohol. 

It  is  hence  possible  to  estimate  starch  quantitatively  by 
fermentation  in  presence  of  diastase. 

The  "  inversion "  method  gives  too  high  results  with 
vegetable  substances  because  of  the  presence  of  half- 
soluble  gummy  bodies  which  yield  reducing  substances  on 
inversion.  These,  beiDg  unfermentable,  produce  no  error  in 
the  "fermentation"  method. — T.  A.  G. 


The  Estimation  of  the  Acidity  of  Malt.     E.  Prior,  Bayer. 
Brauerjourn.  1894,  4,  74. 

100  gems,  of  the  malt  are  placed  in  200  cc.  of  water  or 
alcohol,  and  after  12  hours'  standing  the  acid  is  determined 
in  the  filtrate.  To  prevent  acid  fermentation  during  this 
period  through  bacteria,  chloroform  water  may  be  used  and 
14  hours  allowed  for  extraction  at  ordinary  temperatures. 
The  analysis  of  a  malt  gave  the  following  results  : — 100 
grms.  of  the  air-dry  malt  showed  a  total  acidity  requiring 
for  neutralisation  37  ■  0  cc.  of  ^  normal  caustic  soda,  of 
which  3'0  cc.  were  neutralised  by  volatile  organic  acids, 
5-9  cc.  by  non-volatile  organic  acid,  28 -0  cc.  by  acid 
phosphates.  Calculating  the  volatile  acids  as  acetic  acid, 
the  non-volatile  acids  as  lactic  acids,  and  the  acid  phos- 
phates as  free  phosphoric  acid,  the  malt  would  contain 
0-018  per  cent,  of  acetic  acid,  0053  per  cent,  of  lactic 
acid,  and  0- 199  per  cent,  of  phosphoric  acid. — C.  O.  W. 


not  lose  more  than  8  per  cent.,  the  loss  to  be  calculated 
upon  the  organic  substance  of  the  sample  only.  The 
extract  should  contain  sulphur  and  india-rubber  resins  only. 

2.  Dry  Heat  Test.  —  2  gnus  of  the  finely-cut  sample  are 
heated  to  135  C.  for  two  hours.  When  cold  the  sample 
should  not  have  suffered  any  alteration  and  should  show  n 
loss  of  weight  not  exceeding  1  ■  5  per  cent. 

3.  Moist  Heat  Test. — A  small  piece  of  the  sample  is 
sealed  up  in  a  glass  tube  filled  to  about  one-half  with  water, 
and  this  tube  is  then  heated  to  170=  C.  during  four  hours. 
The  sample  should  not  have  suffered  by  this  treatment. 

4.  Ash. — From  05  to  1-0  grm.  of  the  sample  is  first 
fused,  decomposed,  and  partially  converted  to  ash  over  a  small 
flame.  The  lamp  flame  is  then  increased  and  the  residue 
cautiously  ignited  in  a  porcelain  crucible.  See  this  Journal, 
1893,468. 

Considering  the  deficiency  of  our  present  knowledge  on 
the  influence  of  the  percentage  of  sulphur  upon  the  dura- 
bility of  an  india-rubber  article,  the  maximum  quantity  of 
sulphur  to  be  allowed  cannot  be  fixed.  The  extractive 
matters  allowed  in  india-rubber  are  only  considered  as 
regards  the  presence  of  rubber  substitutes,  the  use  of  which 
should  be  altogether  prohibited  The  ash  should  be  required 
to  consist  of  zinc-white  only,  except  in  articles  which  come 
in  contact  with  acids,  where  barytes  or  lead  sulphate  should 
be  used.  Bed  articles  should  be  vulcanised  with  antimony 
sulphide  and  should  not  contain  any  ferric  oxide.—  C.  O.  W. 


Analytical  Methods  for  the     Valuation    of  India-Rubber 
Goods.  C.  A.  Lobry  de  Bruyn.  Chem.  Zeit.  18,  1894,329. 

1.  Extract  Test  (Henriques'  method). — 3  grms.  of  the 
finely  cut  sample  on  being  boiled  for  six  hours  with  50  cc. 
of  a   6  per  cent,  alcoholic  solution  of  caustic  soda  should 


Contributions  to  the  Analysis  of  India-Rubber  Articles,  III. 
K.  Henriques.     Chem.  Zeit.  18,  1894,  411. 

In  extracting  india-rubber  with  a  solution  of  caustic  soda 
the  rubber  substance  retains  no!  inconsiderable  quantities  cf 
caustic  alkali,  the  weight  of  which  must  be  determined  in 
order  to  obtain  correct  figures  for  the  percentage  of  extracted 
matters.  The  bulk  of  this  alkali  can,  however,  be  removed 
from  the  extracted  rubber  by  boiling  the  well-washed  residue 
on  extraction  repeatedly  with  dilute  hydrochloric  acid.  The 
analysis  of  a  sample  of  india-rubber  consisting  of  a  mixture 
of  rubber  substitute  or  oil,  india-rubber,  and  sulphur  requires 
now  the  determination  of  the  following  data:— (a.)  Total 
sulphur.  (6.)  Total  ash.  (r.)  Weight  of  substance  after 
extraction  with  alcoholic  soda,  {d.)  Sulphur  in  c.  (c.)  Ash 
inc.     (/.)   Sulphur  in  the  latty  acids  extracted. 

For  the  estimation  of  c,  from  1  '5  to  2  grms.  of  substance 
are  used  and  the  extraction  is  twice  repeated,  boiling  each 
time  for  from  two  to  three  hours.  The  quantity  of  india- 
rubber  dissolved  by  the  alcoholic  soda  is  deducted  from  the 
weight  of  the  total  extract.  This  correction  amounts  on 
the  average  to  2-5  per  cent.  From  the  above  figures 
the  percentage  of  india-rubber  (.r)  and  fatty  acids  (y)  in 
the  sample  may  be  calculated  by  means  of  the  following 
equations : — 

'r=97-;,(c-t'-e> 

y  =  100  —  («  +  J  j.  .r). 

The  quantity  of  sulphur  contained  in  the  rubber  sub- 
stitute is  represented  by  f  assuming  that  quantity  to  be 
about  equal  to  that  of  the  fatiy  acids  in  the  white  sub- 
stitutes and  about  1  •  5  per  cent,  larger  than  the  quantity  of 
fatty  acids  cont  lined  in  the  brown  substitutes.  The  sulphur 
of  vulcanisation  is  found  as  the  difference  between  total 
sulphur  and  sulphur  in  the  substitute. 

The  following  results  were  obtained  in  this  manner  : — 


- 

I.  India-Rubber 
with  Brown 
Substitute. 

II.  India-Rubber 
with  White 
Substitute. 

III.  India-Rubber 
with  Oil. 

a 

Per  Cent. 
19-46 

Per  Cent. 
11-88 

Per  Cut. 
21-56 

b 

07-» 

0-4O 

o-io 

c 

68-37 

67-t)8 

63   M 

d 

2-61 

1-51 

S;06 

e 

2-70 

2-81 

5-17 

/ 

16-60 

9-27 

320 

Ol 

None 

Strong  reaction 

None 
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Holde's  method  for  tin-  separation  and  estimation  of  oil 
urn!  India  robber  bj  extraction  with  ether-alcohol  is  im- 
praotieable  whenever  the  sample  in  question  contains  nt  the 

-..inn'  time  india-rubber  substitute.  This  is  owing  to  the 
considerable  >i  lantities  of  Fatty  matters  whioh  ether  alcohol 
extracts  from  rubber  substitutes.  In  the  analysis  of 
•■  recovered  rubber,"  which  frequently  contains  asphaltum, 
the  separation  of  'lie  latter  from  the  india-rubber  becomes 
desirable.  This  is  effected  by  treating  1  gnn.  of  the  finely 
subdivided  sample  at  ordinary  temperatures,  with  30  co.  of 
nitrobenzene.  After  one  hour's  standing  the  muss  is  filtered, 
the  residue  on  the  filter  squeezed  with  a  small  pestle  and 
washed  with  SO  CC.  more  of  nitrobenzene.  The  washed 
residue  is  then  boiled  with  water  until  all  the  adhering 
nitrobenzene  i-  expelled,  again  filtered,  dried,  and  weighed. 
The  to  tit  thus  Iniiiiil.  however,  is  not  entirely  due  to 

the  presence  of  asphaltum  in  the  sample,  hut  is  to  about 
1  ">  per  cent  accounted  for  by  the  slight  solubility  of  indta- 
rubber  in  nitrobenzene.     ( '.  O.  W. 


Contributions  /»  the   Analysis  <f  India-Rubber  Articles. 

E.  Henriques.     i  Ihem.  Zeit.  18,  1894,  442. 
In   estimating  tin-  percentage  of"  asphaltum  in  vulcanised 
india-rubber    articles   by    the  nitrobenzene   process,   it   is 

necessary  to  first  remove  the  free  sulphur  from  the  sample. 
This  is  accomplished  by  the  same  means  which  serves  for 
the  estimation  of  the  rubber  substitute,  i.e.,  extraction  with 
alcoholic  cau>tic  soda.  No  asphaltum  is  dissolved  by  this 
reagent,  although  besides  the  tree  sulphur  all  the  rubber- 
substitute  and  about  3  per  cent,  of  the  rubber  substance 
enter  into  solution.  While  thus  the  presence  of  fatty  oils 
and  robber  BubstituM  does  not  prejudice  the  estimation  of 
the  asphaltum,  it  is  practically  rendered  impossible  by  the 
presence  of  mineral  oils,  paraffin  wax,  and  resins.  The 
estimation  of  lampblack  in  india-rubber  samples  containing 
as  further  admixtures  only  oils,  rubber  substitute,  and 
asphaltum  (which  are  extracted  by  use  of  the  already- 
described  methods),  CBS  be  accomplished  by  a  combustion 
analysis.  All  reliable  analyses  of  india-rubber  iudieate  the 
relationship  C:H=  lOi  16,  so  that  an  admixture  of  carbon 
with  the  rubber  can  be  estimated  with  satisfactory  accuracy 
from  the  altered  relation  of  (.'  :  H.  In  applying  these  new 
methods  to  the  analysis  of  some  samples  of  "recovered 
rubber,"  the  following  figures  were  obtained  : — 


A. 


B. 


Per  Cent.  Per  Cert.  Per  Cent. 
Rubber  substitute  and  oils :..;7s         53-24         50-24 

Asphaltum B"74         wsi  8-98 

lampblack 0-61    |       0'65  1'3S 

India-rubber :;■;■-;  S6,-80  SS'-ib 

The  analysis  of  goloshes  (St.  Petersburg  product)  was 
carried  out  in  the  follow  ing  manner  : — 

i .  One  grui.  of  the  finely-ground  sample  was  decomposed 
in  a  Geissler  apparatus  and    the  total  gases  (C02  +  H»S) 


evolved,  were  weighed.  The  contents  of  the  apparatus  were 
then  filtered  ml  the  undissolved  residue  repeatedly  boiled 
with  dilute  acid,  The  bases  (lime,  lead,  and  a  little  iron) 
were  alumni  completely  dissolved,  No  sulphuric  acid  was 
found  mill,,  solution  which  was  used,  for  the  estimation  of 

the  metals. 

2.  In  the  insoluble  residue,  the  sulphur  was  determined 
in     the    manner    already     described     (this    Journal.     1 
467).     A    small    quantity   of   silica,    alumina,    and    bad 
sulphate,  was  obtained  at  the  same  time. 

3.  The  total  sulphui  was  estimated  in  1  grin,  of  tin- 
original  substance.  The  difference  between  the  percentage 
of  sulphur  thus  found  and  that  found  in  •_'.  represents 
the  sulphur  evolved  as  sulphuretted  hydrogen,  and  bv 
Subtraction  of  the  latter  from  the  total  gases  evolved  the 
quantity  of  carbonic  acid  evolved,  was  obtained;  it  was 
found  to  be  equivalent  to  the  quantity  of  linn-  observed. 

4.  Five  grms.  of  the  original  substance  wen-  boiled  with 
acid,  filtered,  washed,  dried,  and  weighed.  Of  the  subst ttace 
thus  obtained  2  grms.  were  extracted  with  alcoholic  soda. 
The  extract  contained  2i  per  cent,  of  india-rubber;  the  rest 
consisted  of  fatty  oils.  In  the  residue  from  this  extraction 
the  asphaltum  was  estimated  by  extraction  with  nitrobenzene, 
and  in  the  residue  thereby  remaining  the  percentages  of 
india-rubber  and  lamp-bl  uk  were  determined  by  combustion. 
The  results  of  the  analysis  were: — Lead  oxide,  8-45; 
calcium  carbonate,  47-81  ;  ferric  oxide  and  alumina,  1'70; 
silicic  acid,  11  44  :  sulphur.  L ' 50  3  fatty  matter,  0-95; 
asphaltum,  8-46;  lampblack,  0-39  ;  india-rubber,  30  30  per 
cent.— C.  O.  W. 


Analytical  Control  of  the  Vulcanisation  of  India- Rubber. 
H.  Henriques.     Chem.  Zeit.  18,  1894,  701. 

The  question  as  to  the  quantity  of  sulphur  chemically  com- 
bining with  the  india-rubber  in  the  process  of  vulcanisation 
is  still  undecided,  chiefly  owing  to  the  fact  of  no  reliable 
method  being  known  for  the  separation  of  the  free  sulphur 
from  the  combined  sulphur  in  india  -  rubber  articles. 
Alcoholic  soda  extracts  free  sulphur  from  vulcanised 
india-rubber,  and  it  appeared,  therefore,  desirable  to  test 
the  suitability  of  this  method  for  the  purpose  iu  view. 
Three  samples  of  best  vulcanised  Para  rubber  were  experi- 
mented upon.  Before  and  after  treatment  with  alcoholic 
soda  they  showed  the  following  percentages  of  sulphur  ; — 


— 

A. 

B. 

C. 

P.r  (iiit. 
ii-41 

3-30 

Per  Cent. 

7-75 

1-86 

Per  Cent. 

3-39 

It  is  evident  that  a  sample  of  vulcanised  india-rubber 
consists  of  a  really  vulcanised  compound  and  possibly  an 
unvulcanised  proportion  of  india-rubber  and  free  sulphur. 
The  two  last-named  components  being  readily  soluble  in 
various  solvents,  the  isolation  of  the  vulcanised  rubber 
might  be  effected  by  treating  it  with  a  suitable  solvent  until 


-- 
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the  percentage  of  sulphur  in  the  undissolved  residue 
remained  constant,  or  until  the  percentage  of  sulphur  in 
the  latest  traction  of  the  extract  is  the  same  as  that  in  the 
residue.  Carhon  bisulphide  was  used  for  the  extraction, 
the  sample  being  repeatedly  treated  with  the  solvent  in  the 
cold.  Eight  subsequent  extractions  gave  the  following 
results : — 


Extract  No. 

Per  Cent, 
of  Previous 
Operation. 

Per  Cent. 

of  Original 

Iudia-Rubber. 

Sulphur 

in  undissolved 

Residue. 

1 

-.'oil 

4' 59 

4-«fi 

2 

3-91 

3  72 

3'Sl 

S 

5-40 

4-95 

3-77 

4 

779 

6-76 

S'SS 

5 

671 

.-.■37 

3-81 

6 

2 -'.10 

2- IB 

8-70 

7 

5'92 

2-87 

s 

371 

2-58 

3-72 

This  shows  that  three  extractions  are  sufficient  to  remove 
all  uncombined  sulphur. 

The  first  two  of  the  above  extracts  contain  chiefly  sulphur, 
with  very  little  organic  matter. 

The  following  fractions  consist  of  a  grey  spongy  mass 
easily  soluble  in  petroleum  ether,  but  invariably  leaving  a 
slight  residue  of  sulphur.  This  indicates  a  partial  dissocia- 
tion of  the  vulcanised  india-rubber  during  the  process  of 
extraction.  On  heating  the  above-mentioned  solutions  in 
petroleum-ether  for  a  short  time  to  100'  C.  revulcanisation 
takes  plaee.  The  composition  of  that  part  of  the  three 
samples  of  vulcanised  india-rubber,  which  is  insoluble  in 
carbon  bisulphide,  was  found  to  be  : — 


A. 

B. 

C. 

- 

Before    |    After 

Before        After 

Before    I    After 

Extraction. 

Extraction.  ■ 

Extraction. 

Ash 

Per  Cent. 
1-16 

Per  Cent. 
1-80 

Per  Cent. 

274 

Per  Cent. 
2-81 

Per  Cent. 
1-52 

Per  Cent. 
1-77 

C 

76-49 

77-70 

76-22 

80-23 

77-50 

80-31 

H 

9'79 

10-31 

10-73 

11-32 

11-26 

11-47 

S 

644 

3-72 

7-75 

1*82 

S-24 

3-59 

o 

612 

6-47 

2-56 

3-82 

1-48 

2-86 

This  shows  the  following  percentages  of  free  sulphur :- 


Extr.  with  alcoholic  soda  ...  . 
Extr.  with  carbon  bisulphide  . 


A. 


Per  Cent. 
3-30 


3-72 


Per  (Vnt. 
1-86 


1-72 


C. 


PerCent. 

3-39 


3-59 


These  figures  leave  no  doubt  that,  by  treatment  with 
alcoholic  soda,  the  quantity  of  free  sulphur  in  vulcanised 
india-rubber  may  be  estimated. — C.  O.  \V. 


Contributions  to  the  Analysis   of  India-Rubber    Articles. 
B.  Henriques.     (hem.  Zeit.  18,  1894,  905. 

Terry  and  Lobry  de  Bruyn  expressed  doubt  as  to  whether 
the  accuracy  of  the  estimation  of  oils  and  rubber  substitute 
in  india-rubber  articles  was  not  affected  if  no  distinction 
was  made  between  those  compounds  and  the  acid  resinous 
bodies  which  occur  naturally  in  every  india-rubber.     This 


question  was  tested  by  submitting  various  samples  of 
vulcanised  india-rubber  to  the  alcoholic  soda  test.  The 
results  were  : — 


Sulphur.        Ash. 


Residue 

from  Ash  in 

Extrac- 
tion with  Residue. 

Soda. 


Resins 

Dis. 

solved. 


Par:. 

Columbian 

Ceara    

Mozambique.. 
Sierra  Leone.. 
Madagascar... 

Borneo 

Accra 


PerCent.  Per  Cent.  PerCent.  Per  Cent.  PerCent. 

2-28 


i;-43 

9-17 
11-69 
11-SG 

7-44 
11-77 
12-21 
11-37 


I'M 

1-68 
2-7ti 
2-00 
2-20 
1-80 
2-00 
3-30 


94-90 

94-08 
91-64 

91-27 
97-42 
90-39 
92-78 
92-90 


2-92 
5-04 
6'16 
5  93 
8-38 
5-82 
7-90 
9-72 


1-87 
1-7S 
2-03 
3-13 
3-58 
2-63 
3-86 


Particularly  striking  in  these  figures  is  the  considerable 
increase  of  the  ash  found  in  the  lower  qualities  of  india- 
rubber  after  the  extraction.  The  cause  of  this  is  to  be 
found  in  the  formation,  during  the  extraction,  of  sodium 
salts  of  the  resinous  constituents  of  india-rubber.  These 
sodium  salts  are  soluble  in  the  alcoholic  extract,  but  after 
evaporating  the  alcohol  and  dissolving  the  residue  in  water, 
these  particular  sodium  salts  separate  out  as  insoluble 
masses,  which  of  course  are  filtered  off  and  added  to  the 
extracted  sample  with  which  they  are  weighed  together. 
This  shows  that  the  resinous  constituents  of  india-rubber 
in  no  way  prevent  the  correct  estimation  of  the  fattv  oils 
and  rubber  substitute. — C.  O.  W. 


The  Analysis  of  India-Rubber  Articles.     C.  A.  Lobry  de 
Bruyn  and  F.  II.  van  Leent.     Cheni.  Zeit.  18,  1894,  309. 

See  tinder  XIII.  C,  page  963. 


&th)  Books, 


Easa-Baxga-Bahasta.  The  First  and  only  Monthly 
Magazine  of  the  Chemical  and  Tinctorial  Trades. 
Editors :  M.  G.  Deshmukh,  B.Sc,  B.A.  M.D.,  and 
T.  K.  Gajjar,  B.Sc,  M.A.  tiaroda.  Bombay  .-  Printed 
at  the  Education  Society's  Steam  Press.  1894.  Price 
Bs.  9  inland,  12*.  overland,  post  free,  per  annum. 

This  is  a  new  journal,  in  Hindustani,  treating  of  Chemical 
Industry ;  more  especially  devoted  to  the  tinctorial  trades, 
however.  It  is  issued  from  Baroda,  but  printed  in  Bombay. 
This  the  first  issue  (April  25,  1894)  is  of  quarto  size,  and 
the  subjects  treated  of  in  it  are  the  following : — "  A  new 
System  of  Chemical  Notation  and  Nomenclature."  "  Ele- 
ments of  Chemistry."'  "  The  Manufacture  and  Industrial 
Value  of  Aluminium  Alloys."  "  Manufactures  wanted  in 
India."  ''Bemoval  of  mechanically-absorbed  Water." 
"  The  Causes  and  Prevention  of  Spontaneous  Combustion." 
"  The  most  recent  Development  in  Artificial  Indigo." 
"  Beview  of  Colours."  "  New  Colouring  Matters." 
"  Monthly  List  of  Indian  Patents."  "  Imports,  Bombay 
Presidency ;  Exports,  ditto."  "  Monthly  Price  List  of 
Chemicals  and  Drugs." 
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II  ;m.v  5n  n  i.i.i  o I   I'"  ibm  >•  I  ben  von 

\.     Brbstowski,       Wirii     mill      Leipzig         Wilhelm 
I'.i  lumUller,  K.u.  EC.Hof-  and  Universities  Bachb 
188 1.       London  :     II.  <  irevel  and 
(  .miii  Garden. 

I\  continuation  of  Vol.  II.  of  this  D  of  Pharmacy, 

Parts   17  and   18  now  appear.      Pari    17   commenci 

"  Pastelljarben,"  and   ends  with  "  Polykohlensaure,"  which 

subject  is  completed  in  this  parr.  Part  18  commences  with 
'•  Polymer"  and  ends  with  "  Rhodium,"  continued  into  and 
completed  in   Part  19,  yet  to  appear.      Par's  17  mid  18 

contain  7:1  pages  "i  subject-matter  each. 


Descriptive     Catalogue     oi      Essentia]     Oils      ind 

Oboanii      i  in  mi.  u      Preparations,       Compiled    by 

krich    B     Poweb,    Ph.G.,   Ph.D.       Pnhlished   by 

Fitische  Brothers,  New  York,  LT.S,  America.     II.  Grovel 

and  Co.,  33,  King  Street,  Coven)  Garden,  London,     bs. 

Tins  little  booh  is  strongly  bound,  of  8vo  size,  and  contains 
preface  and  96  pagi  ect-matter.     An  alphabetical 

index    is    unnecessary    as    the    Bobstances   described   arc 
arranged  in  the  text  in  alphabetical  order. 

In  Part  I.  appear  the  Officiaj  Essential  Oils, 
recognised  by  the  Pharmacopoeia  of  the  United  States  of 
America,  7th  Decennial  Revision,  ls90.  Part  II.  contains 
the  Non-official  Essentia]  Oils,  not  recognised  by  the 
U.S.  Pharmacopoeia,  rth  Decennial  Revision,  1890.  Mam 
of  these,  however,  are  stated  to  be  of  commercial  importance, 
whilst  others  are  to  be  regarded  at  present  as  possessing 
chiefly  scientific  interest.  Part  III  contains  tin  t  hn.wi, 
(  iiimi.  u  Preparations.  An  interesting  and,  for  man}-, 
a  useful  feature  in  the  work  is  the  setting  in  Bmall  type  and 
in  ■brackets,  under  the  English  names  of  oils  or  drags,  &c, 
the   ■  '  ng   German   names,   thus    combining    the 

eharaetei  of  a  glossary  with  the  other  features  of  the  work. 


Watts'  Dictionary  OB  Chemistry.  Revised  and  entirely 
rewritten  hi  M.  M.  PattisoH  -Mi  IR,  M.A.,  Fellow  and 
tor  in  Chemistry,  of  Gonville  and  Cains  College, 
Cambridge,  and  11.  Forster  Morley,  M.A..  D.Sc., 
Fellow  of  University  College,  London,  and  Lecturer  on 
Physics  and  Chemistry  at  Charing  Cross  11  isp  i  ,1 
Medical  School.  Assisted  by  Eminent  Contributors.  In 
Four  Volumes.  Vol.  IV.,  with  Addenda.  London  : 
Longmans,  Green,  and  Co. ;  and  New  York  :  15,  East 
16th  Street.     1894.     3/.  Ss. 

Tin-  is  the  final  volume  of  this  Dictionary  of  Chemistry. 
It  commences  with  an  Introduction  to  the  Articles  on 
Inorganic  Chemistry,  by  Mr.  Muir,  followed  by  an  Intro- 
duction to  the  Articles  relating  to  Organic  Chemistry, 
by  Dr.  H.  Forster  Morley  ;  these  introductions  are  followed 
by  a  List  oi  Special  Contributors,  and  a  List  of  Abbreviations. 
The  work  of  the  Dictionary  itself  commences  with 
Phenyl-  I:  azole,  and  concludes  with  Thallium  tri-iodide, 
the  matter  within  the  limits  thus  indicated,  filling  02-2  pages, 
The  article  on  "  Physical  Methods  used  in  Chemistry," 
alone  fills  In!  pages.  It  is  the  joint  work  of  Messrs. 
Capstick,  \V.  N.  Hartley,  and  \V.  Ostwald.  Twelve  and  a 
half  pages  arc  devoted  to  "  Solutions,"  by  Messrs.  Arrhenins 
and  Spencer  Pickering,  and  six  to  "  Specific  Volumes  " 
by  T.  B.  Thorp.-.  An  important  article  on  "Sugar" 
.  -  |,  appears  from  the  pen  of  C.  O'Sullivun.  The 
Terpenes  are  treated  of  by  W.  A.  Tilden  in  an  arl 
occupying  twelve  pages.  M.  M.  P.  Muir  has  written  a  full 
account  of  Vanadium  and  its  compounds,  in  a  report  filling 
sixteen  pages.  At  the  close  of  the  volume,  and  of  the  work 
•t  of  Addenda,  referring  to  descriptive 
Inorganic  Chemistry  only.     (,S_>e  this  Journal,  IS'J'2.  552.) 


Cranr  i\rpoic. 

T  \i;iii    CHANGES    [If JO  CI  STOUTS 

lll.t.l    1.    I  //i.N   s 

<  From  ilu  Board  of  Trad 

Ri  --I  v. 
-  Di 

1 

the  Kiissian  Customs 
tariff  have   recently  b  SusBian  Customs 

authorities :  — 

Disinfectants   known    as    Britannia   and   Ichtyolum    are 
port  dutj .  a-  pno  ided  by  Article  1  IS. 

The  mi  of  the  following  pharmaceul 

is,  however,  pr  ihibited  : — 

Vaucher  anti-choleric  pasti 

P.  Florenl 

Bombelon  and  1 1  itinnm. 

Sanitas  preparations. 

P.  Florent  glyzyne. 

Sw  l  i/i  i.i  on. 
Customs  Derisions. 

The   followii  Bification   of 

articles  in  the  Swiss  ( lustoins  tariff  have  recently  been  gi  ren 
bj  the  Swiss  Customs  authorities  in  the  period  extending 
from  January  to  August  1894  : — 

Metallic  cement  is  removed  from  Category  15  and  placed 
in  Category  352,  paying  a  dun  of  80  cents  per  quintal. 

Sulphate  of  barytes,  mound,  washed,  in  piste. — Cate- 
gory 45.     Duty,  30  cents  per  quintal. 

Antimonic  acid  (acidum  stibiosum,  oxide  of  antimony). 
— Category  -13.     Duty,  1  fianc  per  quintal. 

Mannocitine  (preservative  against  rust,  composed  ol 
line   and   essence    of    turpentine  .     Category    66.      Duty, 

1  franc  per  quintal. 

Chloride   of  ethyl   (Dutch    oil).— Categ  iry    7.'.     Duly, 

2  francs  per  quintal 

Polysulphine  (substance  for  bleaching  and  for  lyes). — 
Categories  70  and  77.      Duties,  1  -25  francs  and  2-50  fl 
per  quintal. 

Manganese  in  a  crude  state  is  exempt  from  duty,  under 
Category  328. 

Sulphate  of  barytes  in  a  crude  Stab  i-  exempt  from  duty, 
under  Category  332. 

Fa \xi  b. 
Customs  1 1 

The   following  decisions   affecting    the     el  i    of 

articles  in   the    I  I     stoms  tariff  have  recently   been 

given  by  the  Frenrh  Customs  authorities  :  — 

Phosphate  of  lime  obtained  in  the  manufacture  of 
gelatine,  and  commercially  known  under  the  name  ot 
precipitated  phosphate,  and  used  a-  a  manure,  i-  exempt 
from  duty,  under  Category  281  bis. 

Guatemala. 
Tariff  Changes. 

Mr.  Audley  Gosling,  Her  Majesty's  Minister  at 
Guatemala,  in  a  despatch  to  the  Foreign  Office,  dated  the 
1  Sih  August,  forwards  copy  and  translation  of  a  notice 
issued  by  the  Guatemalan  Government,  according  to  which 
the  import  duties  on  the  following  description-  of  acids  have 
been  reduced  from  15  to  5  cents  per  kilogramme: — 

Sulphuric  acid,  sulphurous  acid,  carbonic  acid,  sulphydric 
acid,  phosphoric  acid,  hypophosphoric  acid,  fluorhydric 
acid,  hydrofluosilicic  acid,  nitric  acid,  muriatic  acid,  uitro- 
muriatic  acid,  and  any  other  mineral  acids  not  classified  as 
anhydrous,  or  in  solution  at  what  of  concentra- 

tion, in  any  kind  of  common  receptacle,  gross  weight  per 
kilogramme. 
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The  Jahm-i    Drug   Trade  ash  the  New  Treaty. 

A  treaty  of  commerce  and  navigation  between  Japan  and 
the  United  Kingdom,  signed  in  London  on  July  16,  has 
only  jusl  been  made  public  in  this  country  through  being 
published  in  full  iD  a  British  newspaper  published  in  Yoko- 
hama. The  principal  feature  of  the  treaty,  from  the  point 
ew  of  our  general  relations  with  japan,  is  that  it 
removes,  so  far  as  British  subjects  are  concerned,  the  restric- 
tions ut-cu  foreigners  trading  and  settling  in  Japan,  and 
places  our  countrymen  upon  a  footing  of  absolute  equality 
with  the  Japanese  with  respect  to  these  pursuits.  On  the 
other  hand,  the  right  of  foreign  subjects  in  Japan  to  be 
tried  by  a  court  composed  of  officials  of  their  own  nationality 
is  abolished,  aud  foreigners  will  in  future  be  amenable  to 
the  native  courts  of  justice,  on  the  same  footing  with  the 
natives  of  the  country.  By  virtue  of  the  provisions  of  the 
"  Proctocol  "  which  accompanies  this  treaty  the  Japanese 
Customs  tariff  undergoes  considerable  modifications.  These 
changes,  unlike  the  treaty  itself,  come  into  operation  at 
once,  and  air  applicable  to  all  goods  now  imported  into 
Japan.  The  two  countries  agree  to  give  to  each  other  the 
benefit  of  an}  advantages  which   they  may  hereafter  grant 


to  other  countries  in  the  matter  of  trade,  and  Japan  under- 
takes that  her  new  provisional  tariff,  which  provides  for 
ml  valorem  duties  of  from  j  to  10  per  cent,  upon  most  of 
the  staple  articles  of  import,  is  to  be  replaced  as  soon  as 
I ible  by  another,  with  a  specific-duty  basis.  The  pro- 
visional new  tariff  makes  such  articles  as  mercury,  paraffin- 
wa\.  saltpetre,  and  condensed  or  desiccated  milk  dutiable 
at  the  rate  of  5  per  cent,  ad  valorem  ;  mercury,  paraffin  oil, 
paint  in  oil,  and  dry  indigo  at  the  rate  of  10  per  cent,  ad 
valorem.  There  is  no  mention  in  the  official  protocol  of 
any  alteration  in  the  duties  on  drugs  and  medicines,  but  it 
is  not  unreasonable  to  assume  that  it  is  the  intention  of  the 
Japanese  Government,  in  the  final  tariff  which  is  in  project, 
to  raise  the  duties  upon  several  of  these  articles,  on 
especially  such  as  it  is  possible  to  manufacture  in  the 
country.  Last  year  Japan  imported  446,000/.  worth  of 
"  drugs  and  chemicals,"  of  which  219,000/.  worth  came  from 
the  United  Kingdom,  150,000/.  from  Germany,  and  30,000/. 
from  China  :  other  countries  counting  for  very  little  in  the 
direct  supply  of  articles  of  this  class. 

The  following  official  Japanese  statistics,  give  an  interest- 
ing detailed  view  of  the  respective  shares  of  the  principal 
foreign  nations  in  the  Japanese  drug  market :  — 


Article. 


Total  Import  into  Japan. 


Imported  in  1S93. 


ISt'S. 


From  Britain. 


From  Germany. 


Acid  (carbolic) 0. 

salicylic) C. 

..    (tartaric) C. 

: C. 

Bleaching  pi  >  sder C. 

Cinchona C. 

Cinchonia C. 

Cod-liver  oil Doz. 

Glycerin G. 

Morphia Oz. 

Oph  m  (medicinal  by  Government) C. 

irus  (atnorph.) C. 

Potassium  bromide < '. 

chlorate C. 

iodide C. 

Quinine Oz. 

I&hubart C. 

tlin C. 

Sarsaparilla C. 

ticarb.  i C. 

i C. 

crystal) C. 

Sandal-wood C. 

C. 

i merated Yen 

lis  imenumerated Yen 

Total Yen 


Beans  catties,  of  lj  lb.  English. 

The  sign  Yen  means  silver  yen,  nominally  is.  -J. 

It  will  be  seen  that  the  great  increase  in  the  value  of  the 
drug  imports  into  Japan  is  principally  due  to  her  growing 
requirements  of  few  heavy  chemicals  used  in  manufac- 
turing indnstrii  s,  such  as  phosphorus  and  chlorate  of  potash. 


J  2,520  catties  came  from  the  United  States, 
t  25,174  catties  came  from  France. 
;  <;.t;iu  cutties  came  from  France. 

These  articles  are  mainly  supplied  by  this  country,  but  in 
many  varieties  of  medicinal  chemicals  German)'  has  taken 
the  lead  in  the  supply.  This  is  partly  due  to  the  fact  that 
increased  familiarity   with  European  sources  of  supply  has 
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enabled  the  Japanese  to  go  diroctlj  to  Ihefountain  head  for 
ilu'ir  requiremi  i  of,  as  Formerly,  giving 

of  their  orders  to  firms  in  England  to  place  whore  those 
houses  thought  fit.  Another  reason  may  lie  in  the  die 
crimination  in  favour  of  non-British  goods  with  which  the 
Japanese  Customs  officers  are  sometimes  charged.  Tho 
Japanese  Pharmacopoeia  isframej  upon  the  model  of  the 
German  one.  but  in  respect  to  certain  articles  it  is  far  more 
stringent  than  an}  European  work  of  the  kind,  and  even  the 
best  qualities  of  ertain  drugs  made  in  Europe  fail  to  reach 
us  extravagant  standard.  Now,  the  Japanese  Customs  law 
-  i<>  the  authorities  of  the  country  the  righl  to  "  restricl 
01  prohibit  the  importation  of  adulterated  drugs,  medicines, 
food,  01  beverages,"  ami  i  said  thai 

phobe  officials  who  are  charged  with  tin-  enforcement  of  this 
clause  have  systematically  ex  leaded  il    to  spirit  by  refusing 

admittance  to  British  g Is  which  would  pass  muster  in  anj 

European  country.  The  prohibition  clause,  we  may  add, 
has  expressh  been  maintained  in  the  new  treaty,  It  is  to 
be  hoped  that  it  will  be  applied  in  future  with  more 
partiality  and  loss  excess  of  zeal.— Chemist  and  Druggist. 

The    N  nv  .1  u'.mm:   TARIFF. 

rhe  following  articles  of  the   tariff  deal  wit li   the  metal 
and  allied  trades  : — 


Articles. 


Ad  v  ■ 

i  Duty. 


foment .  Portland 

<.l;i>s.  w  indow,  ordinary:  — 

Uncoloured  and  unstained 

or  ground 

Iron  and  Steel  :— 
Pig  and  ingot 

Kills 

Bar.  roil,  plate,  and  sheet 

Tinned  plates 

Qalvanisi  d  sheet 

Pipes  and  tubes 

Lead,  pig,  ingot,  and  slab 

afercurj  or  quicksilver 

Nails,  iron 

oil.  paraffin 

Paint  in  oil 

tre 

9,  bolts,  and  nuts,  iron 

Tim- 
Bloc  b 

l'lates 

Wax,  paraffin 

Vire:- 
Telegraph 

rron  and  steel,  and  small   rod  iron  ai 
ding  I  inch  in  diameter. 

Zine  :— 

Block.  ]  i::.  and  slab 

Sheet    


Rule  for  Calculating  ad  valorem  Duties. 

Import  duties  payable  ml  valorem   under  this  tariff  shall 

be  calculated  on  the  actual   cost  of  the  articles  at  the  i 

of  purchase,  production,  or   fabrication,  with  the  addition  of 

the  cost  of  insurance  and   transportation  from  the  place  of 

base,  production,  or  fabrication  to  the  port  of  discharge. 

as  commission,  if  any  exists. — Ironmonger. 


I  • 
0.1  !•.  in  A    t 
i  li  eluding     I. 

picri  -, 

Albumen. 
Alixai 

&   i     M   ue    dyes,     natural  and 

artificial. 
Aniline  salts. 
Antin  tal. 

\ 

Argols. 
Arsenic. 

li  ihide. 

Ar-eniato  of  aniline. 
Asbestos,  unmanufactured. 
Baryta  carbo 
Baryta. 

Bar]  tes,  unmanufactured. 
Bauxite. 
Bismuth. 
Bleaching  powder. 

Blood,  dried. 

Bones,      crude,      calcined, 

ground,  or  steamed. 

Bone-dust     for     fertilizing 

only. 

I5one-a-h       for       fertilizing 
only. 

Bromine. 

Burgundy  pitch. 

Cadmium, 

Calamine. 

Camphor,  crude. 

Chalk,  unmanufactured. 

Chromate  of  iron. 

i   inehona  barks. 

Coal-tar,  crude. 

tar  preparations  (except 
medicinal  preparations 
and  products), not  colours 
or  dyes,  n.s.p.  tor  in  Act. 

Cobalt  and  cobalt  ore. 

Cod  oil  for  leather  dressing, 
&c,  onlj  . 

Copper,  sulphate. 

ith. 

Cudbear. 

Cutch. 
]>ivi  divi. 
Emery  ore. 
Farina. 

Feldspar. 
Flints. 

Grease   and   oils    (n.s.p.  iu 
Act  i  for  soap-making  and 

wire-drawing  only. 
Guano. 

iiiiiianutaetur.il. 
Horns    and    horn    tips,    un- 
manufactured. 
Indigo,  and  extra 

ude,     and      re- 
sublimed. 


in. 
I 

Iron,  sulphate   if. 
Kelp 

•i  it. 
Kainit. 

Litmus. 

Magni 

uative. 
Magnesium 

Manure   and    all    subsl 
.  xpressly         usi  I         for 

ure. 

Myrabolams. 

p   in  Act. 

<  )il-i . 

<  til.  aniline. 

„      Cotton-seed. 

„    croton. 
.,     palm. 
„    cocoa  nut. 
Taper       Stock,        Cmdl 

kinds     for    paper-m 
only. 

l'a  ratlin. 

P  itroleum  (subject  to  H.T.). 
Phosphates,  crude. 
Pitch  — coal-tar. 
Platinum,  unmanufactured, 
manufactured  only 
for  chemical  uses. 
Plum! 

Potash,  crude. 
,,       carbonate. 
„      caustic,      including 

retined. 
„       nitrate,  crude. 
„      sulphate,  refined  and 

.Til 

„       chlorate. 
,.       chloride. 
Pumice. 
Pyrin  -  .  ng   20    per 

cent,  sulphur). 
Salt,    iu    bulk    (subject    to 
i:.T). 

packed   (package-  paj 
duty),  subject  to  B.T. 
-    lium. 

nitrate, 
„        chlorate, 
sulphate. 
Sulphate  of  lime,  tin  :round. 
Sulphur,  all  kinds. 
Sulphuric    acid   (subject  to 

K.T.i. 
Tallow  and  degras. 
Tar  and  pilch — wood. 
Terra  alba. 
Turmeric. 

Turpentine,  spirits  of. 
Cranium,  oxide  and  salts. 
Yalonia. 
Verdig 
—Chemical  Tradt  Journal. 


■/'  Report. 
Report  from  the    -  uvittee  os  Pktboixvx 

together  with   rhe  proceedings  of  th i  committee, 
Mimiis    oi  wo    Appekduc.     244      ' 

in../. 
Tm-  is  tb  t  ornjmittee  of  the  House  of 

appointed   to   inquire   into  and   report    upon  the 

r  2 
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law  relating  to  the  keeping,  selling,  and  conveyance  of 
petroleum  and  other  inflammable  liquids,  including  the 
precautions  to  be  adopted  to  prevent  the  sale  of  dangerous 
lamps  for  use  with  inflammable  liquids. 

The  Committee  state  in  their  report  that  they  ate  of 
opinion  that  considering  the  late  period  of  the  Session  it  is 
not  in  their  power  to  conclude  their  investigation;  they 
have  therefore  agreed  to  report  the  evidence  already 
n  to  the  House,  and  to  recommend  that  a  Committee 
en  the  same  subject  should  be  appointed  in  the  next  Session 
of  Parliament. 

The  Select  Committee  was  appointed  on  the  28th  of 
June  lS'.U,  and  the  present  report  is  dated  the  27th  of  July 
of  the  present  year. 


EXTRACTS  FROM  DIPLOMATIC  AND 
COySCLAR  REPORTS. 

CoTTOX-OlL    INDVSTKY     IX    SOTJTH    CAROLINA. 

In  a  repent  to  the  Foreign  Office,  dated  the  10th  Septeni- 
ber,  Mr.  A.  Harkness,  Acting  British  Consul  at  Charleston, 
transmits  the  following  information  on  the  subject  of  the 
cotton-oil  industry  in  the  State  of  South  Carolina : — 

The  cotton-seed  oil  business  in  South  Carolina  is  an 
industry  of  comparatively  recent  growth,  the  first  oil  mill 
established  in  this  State  having  been  a  small  one  built  near 
Columbia  in  ISfiS,  which  was  not  successful  owing  to  ths 
unsettled  business  conditions  generally  prevailing  at  that 
time.  Later  on,  however,  other  mills  were  established,  and 
they  hare,  with  few  exceptions,  proved  to  ba  profitable 
investments.  In  the  year  1867  there  were  only  fourcotton- 
Beed  oil  mills  in  the  United  States,  but  at  the  present  time 
there  are  253  throughout  the  country,  of  which  number  27 
are  situated  in  South  Carolina,  21  being  owned  by  local 
capital,  many  of  the  stock-holders  being  farmers.  The 
above-mentioned  27  mills  now  in  this  State  have  a  capital 
of  over  1,000,000  dollars  (200,000/.  sterling),  and  last  year 
the  Carolina  mills  crushed  about  75,000  tons  of  cotton-seed, 
valued  at  800,000  dollars  (160,000/.),  producing  60,000 
barrels  of  oil,  26,000  tons  of  cotton-seed  meal,  5,030  bales 
of  linters,  and  25,000  tons  of  hulls.  The  oil  is  most  sold 
in  northern  and  western  markets,  and  is  much  used  in  the 
manufacture  of  compouud  lard,  soaps,  and  for  other 
purposes. 

Part  of  the  shipment  to  northern  markets  is  exported  to 
foreign  countries,  and  later  on  some  of  it  comes  back  to 
this  country  under  fancy  labels  as  olive  oil. 

The  refined  cotton-seed  oil  appears  to  be  rapidly  coming 
into  favour  for  cooking  purposes,  either  in  its  natural  con- 
dition or  compounded  with  other  preparations  now  on  the 
market.  It  is  a  sweet  and  wholesome  product — a  pure 
vegetable  oil — and  is  regarded  by  many  persons  as  being 
far  superior  to  hog's  fat  for  culinary  purposes.  The  South 
Carolina  farmers  also  use  the  cotton-seed  meal  largely  for 
fertilizer  uses,  applying  it  directly  to  the  soil  or  composting 
it  with  acid  phosphate.  The  meal  and  hulls  are  also  now 
used  by  stcckmen  and  dairymen  as  an  article  of  food  for 
fattening  cattle,  considerable  quantities  having  been 
consumed  in  this  manner  during  the  last  two  or  three  years. 

The  cotton-oil  industry  now  gives  employment  to  a  large 
number  of  business  men,  mechanics,  and  labourers,  most 
of  the  latter  being  negroes. — Board  of  Trade  Journal. 

The  Mexican   Leather  Industry. 

A  report  on  the  subject  of  the  leather  trade  and  industry 
(  ]  Mexico  has  recently  been  prepared  by  M.  Andre  lieaufils, 
who  is  attached  to  the  French  Legation  in  that  country. 

The  raw  hides  of  Mexico  are  of  average  quality,  and 
might  successfully  compete  on  the  European  maikets  with 
the  best  South  American  raw  hides,  by  reason  of  their 
solidity,  although  they  are  very  thin. 

An   estimate   of  the   cost  price  of   1,000   Mexican  hides 

ered    at    a    European    port    gives    approximately   the 

following  results: — Cost  price  iu  Mexico  of  1,000  raw  hides 

at    1-20   dols.    each,    1,200    dols. ;  carriage    to    the    coast, 

50    dols.;  sea  freight,   614    dols.;    10   per  cent,  for   other 


expenses  (loading,  unloading,  &c.),  25  dols.  ;  total, 
1 ,883  dols.,  which  is  equivalent  to  about  2o/.  per  1,000  hides. 
As  the  South  American  hides  cost  from  20/.  to  22/.  there 
would  appear  to  be  great  advantage  iu  using  the  Mexican 
hides,  especially  when  their  superiority  to  the  products  of 
Brazil  and  La  Plata  is  taken  into  account.  It  may  be 
observed  that  the  17nited  States  already  purchases  from 
Mexico  the  greater  portion  ol  its  raw  hides. 

Speaking  of  the  tanning  industry  in  Mexico,  it  is  stated 
that  it  is  still  in  its  infancy,  both  as  regards  the  small 
number  of  tanneries  met  with  and  the  simple  processes 
employed.  The  largest  Mexican  tanneries  are  to  be  found 
chiefly  in  the  district  of  Mexico  and  in  a  few  of  the 
northern  and  eastern  States. 

The  tanning  of  the  raw  hides  may  be  said  to  consist  of 
four  distinct  operations  :  1.  The  washing  of  the  raw  hides  ; 
2.  Liming;  3.  Placing  in  the  bran  pit;  4.  Tanning  properly 
so-called. 

The  raw  hide  arriving  from  the  interior  of  the  country, 
whether  it  is  salted  or  dried,  is  first  washed  in  fresh  water, 
in  the  opposite  direction  to  the  fall  of  the  hair,  where  it  is 
left  for  a  few  days  in  order  to  soften  and  to  reject  all  the 
substances  preserving  it  from  putrefaction.  This  operation 
is  called  the  washing. 

The  washing  being  completed,  the  hide  is  placed  in  a 
pit  filled  with  lime-water,  water  known  in  Mexico  as 
pelambre.  It  remains  in  these  pits  from  a  week  to  a 
fortnight,  during  which  period  the  hides  are  stirred  several 
times  a  day.  This  operation  is  for  the  purpose  of  removing 
the  hair  from  the  hide.  When  the  hair  commences  to  fall 
off,  the  hides  are  taken  out  and  are  scraped  on  the  upper 
side  with  a  square-bladed  knife,  so  that  no  hair  remains 
attached  to  the  hide. 

The  scraped  hides  are  then  placed  iu  other  pits  con- 
taining bran-water  and  called  by  the  Mexicans  sulcaderas. 
The  hide  is  withdrawn  at  the  end  of  a  few  days  and  is 
fleshed  (decharne),  that  is  to  say,  all  waste  or  fatty 
matter  is  removed  from  the  surface  of  the  hide. 

All  these  preparatory  operations  being  finished,  the 
tanning  properly  so-called  commences.  The  tanning 
material  in  Mexico  is  not  represented  by  tan  resulting 
from  oak-bark.  It  comes  from  dividivi,  known  by  the 
Mexicans  as  cascalote,  a  very  common  tree  on  the  borders 
of  the  Gulf  of  Mexico,  belonging  to  the  csescUpinia  coriaria, 
and  the  pods  of  which  contain  an  astringent  and  bitter 
matter.  It  is  of  these  pods  reduced  to  powder  that  the 
raw  material  for  tanning  consists. 

The  hide  thoroughly  cleaned  and  all  foreign  matter 
being  removed  is  placed  in  layers  in  pits,  the  hides  being 
separated  from  each  other  by  a  light  layer  of  dividivi 
powder.  The  pit  being  piled  up,  it  is  filled  with  water  and 
then  closed.  Twenty  days  after,  the  hide  is  taken  out, 
cut  in  two,  and  placed  in  other  pits,  richer  in  tanning 
materials.  This  operation  is  repeated  as  many  times  as 
may  be  deemed  necessary,  the  quantity  of  dividivi  being 
increased  each  time.  The  raw  hide  has  then  become 
leather,  suitable  for  domestic  and  industrial  uses.  Owing 
to  the  warmth  and  the  special  climatic  conditions  of 
Mexico,  the  process  of  tanning  only  lasts  two  months. 
I  Pnfortunately,  as  is  always  the  case  with  leathers  tanned  in 
such  a  short  time,  Mexican  leathers  are  of  inferior  quality; 
they  are  spongy,  wanting  in  suppleness  and  iu  resisting 
power.  Their  use  is  therefore  a  very  limited  one,  and  i» 
confined  to  the  manufacture  of  common  shoes  and  cheap 
saddles. 

For  the  reasons  given  above,  Mexican  leather  tanned  in 
the  country  is  not  of  sufficiently  good  quality  to  be  used 
for  shoes  of  a  superior  kind,  and  leather  imported  from 
Europe  is  obliged  to  be  used.  The  leathers  mostly 
consumed  in  native  manufacture  are  calf,  kid,  and  gamuza, 
a  kind  of  badly  prepared  morocco. 

Foreign  leathers  used  chiefly  for  the  uppers  of  shoes 
represent  about  15  per  cent,  of  the  general  consumption. 
The  superior  qualities  come  principally  from  F>ance  (about 
85  per  cent,  of  the  total  import),  and  from  England  and 
the  United  States  (about  10  per  cent.)  for  good  medium 
leathers.  Germany  sends  leathers  of  a  very  inferior 
quality,  but  they  meet  with  little  approval  on  the  Mexican 
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markets.     The  oompetition  of  German]    with    Pram 
gntficant. —  Ibid. 

Gi  km  v\  Mining  [nbi  si  bi  . 

r   Oppenheimer,  Her   Majesty's   Consul-Gem 
Frankfort-on-thc-Main,  in  bis  general  commercial  reporl  for 
rding  to  official  statements  the  results 
of  the  mining  industry  in  Germany  for  the  year  ;  - 
follows 

I'lu-  total  amount  of  coal  produced  in  1893  m 

(\  ton  equal  1,000  k  r  cent,  more  than  in 

the  yew  1892,  in  which  71,372,193  tons  were  obtained. 
Notwithstanding  this  increase  in  the  output,  the  total  value 
of  r  12,  viz.,  nearly  527  d  irks, 

decreased  in  the  year  1893  to  498*5  million  marks,  as 
the  average  in  1893  only  6-74  marks  per  ton  was  received, 
, ".-■  :  8  marks  in  1892.  In  the  coal  output  of  1893 
the  Bhare  of  the  district  of  Dortmund  amounted  to  52*2  per 
c»nt.,  thai  of  Breslau  to  28  per  cent., and  Bonn  to  16*6  per 
cent.,  and  that  of  the  kingdom  of  Saxony  t.>  5-9  per  cent. 
The  brown  coal  output  was  in  1893,21,567,218  tons,  against 
21,15  as  the  total  value  of  this  pro- 

duction for   189  nated  at  55,000,000  marks,  and 

that  for  1892   at    58"5  million  marks,  an  average  value   of 
and    of  'J'7i'i  marks   in   the  year  I  S'.>2 
obtained.     About  three-fourths  of  the  brown  coal  fell  to 
the  district   of    Halle.     Also  the  production  of  rock-salt 
kainite  (6t  I  other  potass  ■■ 

■  is  greater  in  1893  than  in  1892,  which 
-.  548,445  tons,  and   842,630  tons   respec- 
tively :  the  price  of  these  products  was  in  the  Mar 
under  report  a  little  higher  than  in  1892. 

The  production  of  common  salt  has  also  risen  (505,023 
tons,  agaii  so  of  chlorate  of 

tons,  agains.1  123,962  tons  in  1892), and  for 
the  former   product   somewhat    higher   prices,    whereas    tor 
itter  rather  lower  prices  were  obtained  in  1893  than  in 
the  previous  \  ear.     \  -  r<  gards  the  products  of  the  foundries, 
the  production  of  raw  iron  |  4,986,003  tons,  against  1,937,461 
tons  in  1892)  and  of  zinc  (142,956  tons,  against    131 
tons)  h;-s  increased  in  comparison  with  the  preceding  y< 
on  the  other  hand,  that  of  lead  (94,659  tons,  against  HT.'^J 
t.ms  iii  1892),  of  copper  (24,011  tons,  against  24,781  tons), 
-  Iver  (449  tons, against  489  tons),  and  of  gold  t.'S  tons, 
I,  has  not   come  np  to   the  figures  of 
1892.     The   prices   of  all  metals  have  decreased,  in  some 
s  even  very  considerably.— (iVb.  340,  Foreign   0 
v  ries.) 

The  Preserved  Fr.t  it  Industry  in  Portugal. 

Mr.  llonorius  Grant,  Acting  British  Consul  at  Oporto, 
in  a  report  to  the  Foreign  Office,  dated  the  17th  Septein- 
ber,  encloses  a  memorandum  on  the  subject  of  the  fruit- 
preserving  industry  in  i'ortugal,  in  which  lie  says  :  — 

■  A  certain  trade  is  done  from  Portugal  in  the  exporta- 
tion to  England  of  dried  preserved  fruit,  an  article  the 
manufacture  of  which  was  a  kind  of  speciality  of  the  nuns, 
but  since  the  gradual  extinction  of  the  convents  the  trade 
has  passed  into  other  hands.  The  fruit  exported  col 
of  plums,  peaches,  figs,  and  apricots,  and  is  packed  up  in 
round  boxes  cf  various  sizes  and  decked  with  paper  lace, 
silver  wire,  tinsel,  and  the  like,  making  up  a  somewhat 
showy  lout  ensemble  and  not  unsuitable  for  a  dinner-table 
ornament. 

w,  considering  that   better  fruit  and  cheaper  sugar 
are  procurable  at  home,  there  would  seem  to  be  no  ri 
why   this  article  should  gc  from  here  to   England    instead 
of  being  made  by  the  growers  at  home. 

•'  The  process  used  here  is.  I  understand,  simple  in  the 
extreme,  and  consists,  roughly  speaking,  in  boiling  the 
fruit  (before  complete  maturity)  with  sugar  six  times  in 
the  same  water,  after  which  the  sugar  is  allowed  to  run 
off,  and  the  fruit  is  j.ut  out  on  trays  to  dry  in  the  open  air." 
— Board  of  Trade  Journal. 

Prizes  fob  Chemicai   Research. 

In  addition  to  the  prizes  to  be  offered  next  year  by  the 
Society  for  the  Encouragement   of  National  Industry,  an 


award  for  the  L.   I 
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1 1 1  orrespondi  i  lowing 

•   ..f  the  Pi 

' 

■ 

•   t.i  be 

confounded    it 

•tid   from   Smith  America,  and   sold   on   the 
1  ■    10/.  pei   ton,  whereas  the  average  price 

of  unrefined  potassium  nitral 

'anus   prof  virtually  unlimited,  and. 

while    in   manj    of   thi 

I,  the  average  in  t!..-  soil  for 
it  25  ] 
ly  be  drawn   to  the  workii 
countries   to  prove  the  richni 
African  discovi  rj 

worked  in   India  a  when  containing 

5   per  ci  nt.,  and   the   i  ountries 

rarely    contain   more  th  .  nt.,  while   in    11 

Dtaining  \  I  re  worked  at 

y  extracted,  merely 
by  lixiviation,  or  hot  or  cold  water  i 

liquor  from  tin- -ml  in;. i   shall  •  it  ion  by 

the  rays  of  the  sun,  when  practically  pure  nitrate  crystallises 
out.  By  this  process,  nitrates  on  a  large  scale  "could  be 
produced  at  less  than  'J/,  per  ton,  and  the  cost  of  transport 
over  140  miles  of  country  to  De  Aar,  and  thence  by  rail 
and  sea  to  Europe,  on. —  Engineering  and  Mininy 

Journal. 


The   Pres  -  :ii    i   «.  m.  .is    A-  bestos 

Im.I  -Till. 

The  following  particulars  of  the  present  condition  of 
the  Canadian  asbestos  industry  have  been  obtained  by 
the  writer  in  a  recent  visit  to  the  mining  district.  There 
is  at  j.resent  no  prospecting  for  asbestos,  and  with  one 
exception,  to  be  noted  hereafter,  no  business  in  baying 
and  selling  mining  propertit  8.  After  a  somewhat  prolonged 
period  of  dnllres-  in  the  crude  a*he9UK  market,  there  are 
now  decided  indications  of  a  legitimate  improvement. 
Evidently  stocks  in  the  hands  of  manufacturers  are 
running  very  low,  and  there  is  a  moderate  demand  from 
all  parts  of  the  world. 

With  the  asbestos  miner  it  is  not  now  so  much  a  question 
of  finding  buyers  as  of  finding  a  margin  on  the  prices 
offered.  Sales  have  recently  been  made  at  the  following 
prices  f.  o.  b.  at  the  mines  :  No.  3,  a  round  lot  at  40  dols. 
per  ton;  No.  .,  65  dols.  to  67*50  do!«.  per  ton ;  No.  ;, 
115  dols.  to  140  dols.  per  ton. 

V  -.  -J  and  3   are  the  _  stly  called  for.  and  these 

are  mote  largely  produced  by  the  mines.  No.  1  quality 
is  apparently  not  as  much  sought  after  as  in  the  past,  and 
as  a  consequence  there  is  of  this  j      le  in 

1  producers'  hands.  This  is  doubtless  due  to  the  very  high 
price  asked  for  the  first  quality  during  the  speculative 
period  of  tbree  years  ago.  wh  manufacturers  to 

devise  improvements  in  plant,  and  methods  which  enabled 
them  to  replace  the  costly  fibre  by  lower  grades.  At  the 
same  time  there  is  a  limited  demand  for  fibre  of  the  very 
finest  quality,  jrth   and  colour,  and   freedom  from 

impurities;  for  example,  a  leading  dealer  recently  was 
offering  150  dols.  per  ton  for  30  toes  that  would  answer  to 
certain  specifications  by  no  means  beyond  the  choice 
product  of  our  mil 

As   a    consequence   of    the  improved  inquirv   for  crude 

s,  the   large  and  well-equipped   mines,  with  two  or 

three    exceptions,   are   bsiuj    worked,    not    to    their    full 
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capacity,  but  yet  to  an  extent  that  will  make  the  output 
i  :i  decided  advance  on  that  of  1893.  Fully  3,30o 
tons  have  been  exported  during  the  first  six  mouths  of  this 
rear. 

rhe  old  Jeffrey  mine  near  Danville,  on  the  Quebec 
branch  of  the  Grand  Trunk  Railway,  has  long  been  of 
geological  interest,  from  the  fact  that  it  occupies  a  knoll 
of  asbestos-bearing  serpentine,  distant  from  40  to  50  miles 
from  ail."  other  known  deposit  of  asbestos.  This  mine, 
which  has  also  possessed  a  local  interest,  inasmuch  as  it  has 
been  owned  and  actively  operated  by  the  oldest  miner  in 
the  province,  a  veteran  of  some  four  score  and  seven  years, 
has  recently  changed  hands.  It  is  now  being  vigorously 
worked  by' two  of  our  most  enterprising  Canadians,  who 
are  at  present  employing  150  hands.  These  new  owners 
have  the  great  advantage  of  being  in  close  touch  with 
manufacturers  of  asbestos  goods,  and  it  is  probable  that 
this  well  known  mine  will  become  even  more  prominent 
thau  it  has  been  in  the  past. 

The  old  problem  of  separating  the  lower  grades  of  fibre 
from  the  enclosing  rock  is  still  to  the  fore.  A  special 
feature  in  this  connection  has  been  the  installation  by 
Messrs.  W.  G.  Costigan  and  Co.,  of  Montreal,  of  their 
cyclone  fiberising  machinery  in  three  of  the  most  important 
mines,  viz.,  the  Jeffrey  mine,  mentioned  above,  the  Anglo- 
Canadian  mine  at  Black  Lake,  and  the  Bell  mine  at  Thet- 
ford.  In  this  cyclone  machinery  the  low  grade  asbestos, 
which  is  rock  and  fibre  in  intimate  association,  is  introduced 
in  small  lumps,  which  meeting  too  rapidly  revolving  discs 
running  in  opposite  directions  have  their  non-fibrous 
particles  reduced  to  powder  by  attrition,  while  the  fibre,  by 
reasou  of  its  nature,  escapes  injury,  which  is  by  no  means 
the  case  when  rolls  or  crushers  are  used.  After  leaving 
the  cyclone  the  grit  or  gravel  is  separated  by  means  of  a 
series  of  screens,  which,  to  a  certain  extent,  also  separates 
the  fibre  of  different  lengths. — Engineering  and  Mining 
Journal. 

The  Mineral  Production  of  Austria. 
The  "  Oesterreichische  Zeitschrift  fuer  Berg-  und  Huetten- 
wesen  "  of  recent  date  gives  the  following  statement  of  the 
mineral  output  of  Austria  for  the  year  1S93,  the  figures 
beiDg  taken  from  the  returns  made  to  the  Ministry  of  the 
Interior.     The  amounts  given  are  in  metric  tons:  — 


Tuns. 


Percentage  of 
Change. 




Silver  ore 

Quicksilver  ore 

Copper  ore 

Iron  ore  

Lead  ore 

Zinc  ore 

Tin  ore 

Bismuth  ore 

Antimony  ore 

Uranium  ore 

Wolfram  ore 

Chrome  ore 

Iron  pyrites 

Alum  and  alum  shite. 

Manganese  ore 

Graphite 

Asphalt  

-   i  brown  coul) . 
(  oal 


477 

18,018 

70,216 

8,1  78 

1,102,112 

in.'  96 

£0,531 

26 

7:i7 

411 

21 

43 

1,950 

i:ij,;u 

.-..ill 

23.807 

88 

16,815,955 

9,732,051 


I.  190-7 

I.  27'2 

I).  4-1 

».  07 

I.  117 
D.  W4 

I).  101 

II.  22' 1 
D.  6-S 
I.  355<> 
I.  19*1 
I.  4<rt; 

I.  s-i 

II.  31-7 
D.  187 
D.  13-5 
I.  127 
I.  39 
I.  5-3 


Most  of  the  changes,  it  will  be  seen,  are  not  of  great  im- 
portance. Tin'  most  notable  are  in  zinc  ore,  and  the  gain  in 
coal  and  lignite  production. 

The  metallic  output  is  given  as  follows,  gold  and  silver  in 
kilogrammes  and  the  other  metals  and  metallic  products  in 
metric  tons  : — 


Gold (kilos.) 

Silver (kilos.) 

Quicksilver 

Copper 

Sulphate  of  copper 

Pig  iron,  foundry 

Fig  iron,  forge 

Lead 

Litharge 

Nickel  and  cobalt (kilos.) 

Nickel  sulphate 

Zinc 

Tin 

Bismuth (kilos.) 

Antimony 

Uranium  suits 

Sulphur 

Sulphur  fire 

Sulphuric  acid 

Alum 

Ccpperas 

Mineral  paint 


Tons. 

Percentage  of 

Change. 

.".-, 

I. 

171M 

37,344 

I. 

1-9 

512 

11. 

.vi: 

944 

I. 

12-8 

17J 

I. 

331 

555.0132 

I. 

4-7 

108.283 

I. 

7*5 

7,212 

D. 

0-6 

2. HI 

D. 

•C3 

120 

I). 

21-1 

8 

I. 

79-1 

5,870 

I. 

12-1 

(iii 

I. 

9-3 

5st 

I. 

i;-i; 

175 

I. 

53'4 

5 

I. 

113-7 

!l 

D. 

s;;-:t 

1.221 

I. 

0-!» 

10.24S 

D. 

7-2 

S37 

D. 

23  V> 

1,129 

I. 

4-1 

3,020 

I. 

49'3 

Most  of  these  show  no  changes  of  importance.  The 
increase  in  iron  production  is,  however,  considerable,  and 
indicates  a  steady  growth.  The  gold  and  silver  output  was 
almost  entirely  from  Bohemia,  as  in  former  years.  The 
quicksilver  was  chiefly  from  the  famous  mines  of  Idria, 
which  supplied  87  per  cent,  of  the  total,  the  rest  coming 
from  St.  Anna  and  Littai.  The  copper  was  from  Bohemia, 
Salzburg,  and  the  Tyrol. 

Nickel,  cobalt,  arsenic,  and  chrome  ore  have  disappeared 
from  the  list  of  the  products  reported  in  former  years,  none 
of  these  minerals  having  been  produced  last  year. 


The  Indigo  Industry  in  British  India. 

According  to  Dr.  George  Watt's  recent  report  to  the  Indian 
Government  there  are  in  India  2,762  indigo  factories  and 
6.032  vats,  giving  employment  to  356,675  persons  during 
the  working  season — a  calculation  that  does  not  include  the 
agricultural  labour  necessary  to  produce  the  plant.  These 
are  instructive  figures,  but  not  more  so  than  those  which 
may  be  shown  regarding  the  history  and  growth  of  the 
industry.  In  1782  the  total  imports  of  indigo  into  Great 
Britain  were  495,100  lb.,  of  which  South  America  furnished 
161,216  lb.,  the  West  Indies  64,309  lb.,  British  Colonies 
125,640  lb.,  and  Asia  (including  India)  23,5351b.  Since 
then  the  Asian  imports  rose  rapidly.  In  a  dispatch,  dated 
1792,  the  Board  of  Directors  congratulate  the  Indian 
Government  that,  as  the  British  imports  of  Bengal  indigo 
increased,  those  from  the  Spanish  and  French  colonies 
declined,  while  at  the  same  time  a  large  export  trade  from 
Great  Britain  to  the  Continent  had  been  established.  It 
may  thus  be  said  that  in  less   than  20  years  the  East  India 


MM  THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL   INDUSTRY. 


Company    had  restored  to  Indie  its   lost   industry       rhi 
for  the    i »:> — t  ten  jrean  ma  tally  15,000,000  lb. 
Last     year's     exports     were     126,706     cwt.,     valu 
K-   11,413,000.     Chemist  tad  Druggist. 


Cincuona  Cultivation  in  Bbitish  Kim, 

In  a  recent  report  of  the  Indian  Government,  ii  is  stated 
that  on  the  Government  plantation  of  the  Darjeeling  district 
in   Bengal  there  were,  at    the  end  ol    the  9S  98, 

1,000  cinchona  tnes,  or  100,000  less  than  in  thi 
ceding  year.  Of  the  existing  tries,  nearly  four-fifths  aro  of 
the  pure  quinine  yielding  variety,  and  leBS  than  one-quarter 
belonging  to  the  cinchonine-yielding  variety.  During  the 
year  166,000  trees  were  uprooted  fur  their  bark,  or  died, 
while  184,000  were  planted  out  \  all  the  new  plantations 
have  for  siimr  years  past  consisted  of  quinine-yielding 
varieties.  The  harvest  of  dry  bark  was  304,000  lbs.  The 
factory  produced  during  the  year  3. is i  lbs.  of  cinchona 
febrifuge,  and  5,242  lbs.  of  sulphate  of  quinine.  Quinine  is 
now  sold  to  public  institutions  and  Government  offices  at 
one  rupee  per  ounce,  while  the  febrifuge  is  sold  at  ten  annas 
per  ounce.  The  issues  from  the  factory  were  3,647  lbs.  of 
febrifuge  and  5,518  lbs.  of  quinine.  The  -ales  and  issnes  of 
medicine  ilnrinji  the  year  yielded  a  profit,  after  meeting  all 
charges  for  maintaining  the  plantations,  renewing  plant,  and 
worl  tory.     As  soon  ;:s  the  remaining  million  of 

red  bark  trees  are  used  up,  it  is  intended  to  manufacture 
only  quinine,  and  to  cease  making  cinchona  febrifuge  at  the 
Darjeeling  factory.  The  capital  cost  of  the  plantation  had 
been  repaid  by  the  sale  of  cinchona  drugs  in  previous  years. 
During    tl  392,475    lbs.  of  quinine   were  put    up  in 

5 .grain  doses;  each  dose  is  carefully  packed,  and  bears 
sin  pie  instructions  in  one  of  the  vernacular  languages  of 
Bengal,  The  packets  arc  made  up  in  the  jail  department, 
and  they  arc  issued  to  local  postmasters,  who,  lor  a  small 
mission,  retail  them  to  the  public  at  oue  pice  (one 
farthing)  per  packet,  or  dose.  As  yet,  the  arrangement  has 
been  made  for  Bengal  only  ;  when  it  is  extended  to  the 
provinces,  the  demand  for  quinine  thus  brought  in  con- 
venient shape,  and  in  an  absolutely  pure  state,  to  the  doors 
oi  the  people,  is  expected  to  increase  indefinitely.  Ample 
ground  has  been  reserved  for  extending  the  Darjeeling  plan- 
tations. In  the  Government  plantations  on  the  Nilgiri  hills, 
in  Madras,  the  cinchona  trees  are  almost  all  of  the  quinine- 
yielding  varieties.  Dr.  Might,  and  the  absence  of  sunshine. 
made  the  year  1 898  unfavourable  for  cinchona  cultivation 
on  the  Nilgiri  hills.  The  stock  of  dry  bark  in  hand  at  the 
beginning  of  the  year  was  416,000  lbs.  ;  the  harvest  of  the 
year  was  1  19,000  ilis.  :  the  consumption  of  the  factory  was 
172,000  lbs.;  and  2,000  lbs.  were  issued  in  the  shape  of 
hark.     The  of  the   factory    during    the  year    was 

4,333  lbs.  of  quinine  and  3,139  lbs.  of  cinchona  febrifuge; 
3,204  lbs.  of  the  former  and  2,600  lbs.  of  the  latter  wen 
-"Id  or  issued  to  Government  and  municipal  or  local  depart- 
ments. The  number  of  quinine  powdersissued  to  the  public 
by  collectors  of  districts  rose  to  1  70.000,  from  37.000  in  the 
previous  year.  The  area  under  cinchona  on  private  plan- 
tations outside  Bengal  is  returned  at  10,862  acres,  nearly  all 
of  which  are  in  Madras.  The  exportation  of  cinchona  bark- 
from  India  by  sea,  which  was  3,074,000  lbs.  in  1888-89, 
and    .  a    1S91-92.   rose  to    2,814,000   lbs.  in 

1892-93.— Journal  of  Societu  of  Arts. 


Cvxun    im'  the  Americas  Dru<;  Trade. 

Whereas  not  many  years  ago  Canada  imported  the  largest 
proportion  of  its  drugs  from  Great  Britain,  its  imports 
from  the  United  States  have  of  late  increased  rapidly,  and 
arc  now  larger  than  those  from  England.  The  total"  drug 
imports  into  Canada  from  all  foreign  countries  in  1892-93 
amounted  to  3,408,166  dole.  From  the  subjoined  table  it 
will  be  seen  that  nearly  00  per  cent,  was  imported  from  the 
United  States.  The  Canadian  returns  of  imports  and 
esports  for  the  year  ending  June  30th,  1S94,  have  not  yet 
been  published,  but  the  following  is  the  value  of  the  drugs, 
dyes,  chemicals,  and  medicines  imported  into  the  Dominion 


of  Canada  from  the  United  States  during  the  and 
Hon.  .1  i.  ii-  ending  June  80th  : — 


181.3. 


Dol 


1 

0  i,: 


I' 


I 


,181. M 


ifue  ■if  thi  descriptions 

of  merchandise  from   the   i  niti  I  States    during   the   ■ 

■  June  30th,  ;S'.i:t,  was  :  — 

ic  

i 


7,382.190 

In  189 2-93  Canada  purchased   from  the  I" 
little  more  than  20  per  cent,  of  all   its  exports  of  these 
articles.-  -CAi     st  and  Dm  igist. 

I'l.IMM   M. 

The  1  nil  platinum  deposits  in  Russia  are  the  onlj  onesin 
the  world,  as  thi-  metal  i-  worked  nowhere  els.-,  and  i- 
known  simply  a-   a    mineral    finely  di--.uiin.itcd   in    certain 

rocks.     Platinum  occurs  in  tin-  1  ral  (."\.muic i   Perm, 

where  it  is  found  on  various  private  properties  and  - 
lands.  In  the  district  of  Goroblagodal  there  are  70 
incuts  for  the  exploitation  of  platinum  under  din 
private  individuals.  The  metal  is  found  in  the  fori] 
alluvial  deposits  or  platinum-bearing  sand-,  v.  hi  li  frequei  tly 
also  contain  gold.  These  deposits  vary  in  thickness  ;  they 
are  rarely  less  than  three,  and  often  reach  seven  fei  '  :  the 
grains  are  usually  small  in  size,  but  occasionally  small 
nuggets  are  found  weighing  one  or  more  kilogrammes.  The 
platinum  is  frequently  accompanied  bj  other  rare  :: 
such  as  iridium  and  osmium.  At  present  all  the  platinum 
extracted  in  the  Urals  is  forwarded  in  the  crude  state  to 
St,  Petersburg,  whence  it  is  sent  abroad.  Although  there 
are  two  laboratories  in  the  Russian  capital  for  refining 
platinum  ore.  the  greater  quantity  is  -cut  abroad  in  the  crude 
state.  The  production  is  subject  to  a  tax  of  3  per  cent  for 
leasehold,  and  4  per  cent,  for  freehold  works.  The  rapid 
and  variable  fluctuations  in  the  price  of  a  product  having  no 
definitely  fixed  exchange  value,  but  indispensable  to  the  arts, 
reflect  upon  the  production  of  platinum  ia  Russia.  Thus, 
when  the  price  of  the  metal  is  high,  it  becomes  profitable  to 
work  the  poorer  deposits,  while  it  is  only  possible  to  work 
the  very  richest  when  the  price  is  low.  Althoueh  the  first 
platinum  deposits  in  Russia  were  discovered  so  far  back  as 
1819,  the  actual  exploitation  of  thi-  metal  began  nnh  in 
1824,  when  rich  veins  were  discovered  in  the  Xi/hri- 
Tagilsk  district.  From  1828  to  1S45  platinum  money  was 
coined  in  Russia.  The  denomination  of  these  coins  was 
three,  six,  and  twelve  roubles;  the  total  value  of  platinum 
money  put  into  circulation  was  4,250,000  roubles.  Dm 
this  period  the  production  of  platinum  increased  con- 
siderably, but  when  platinum  coinage  ceased  the  exploitation 
of  the  metal  was  almost  entirely  stopped,  and  only  revived 
in  1859.  In  1SS7  the  production  of  pure  platinum  was  i:ti;> 
poods  4  pounds,  in  1890  it  was  IT  'pounds.    The 

value  of  the  yearly  export  of  platinum,  which  20c-  chiefly 
to  England,  is  about  1,5GO,000  roubles.  The  largi  >t 
quantity  of  platinum  is  now  extract)  1  at  the  deposits  ol 
Nizhni-Tagilsk,  belonging  to  Prince  Demidoff  San  Donato, 
and  at  the  Krestovosdvigensh  deposits  of  Count  Schouvalofi 
In  1890  there  were  C,000  workmen  employed  in  the 
exploitation  of  platinum. — Petersi        I  Review. 

Sulphite  Mining  is  Eocislana. 

.V  New  York  syndicate  are  reported  to  have  purchased 
the  sulphur  mines  near  Sulphur  City,  Louisiana,  for 
175,000  dols.,  and  preparations  are  being  made  for  their 
development.     The  sulphur  is  found  at  a  depth  of  180  feet, 
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mid  it  i.-  estimate.!  that  the   "nines  contain  a  thickness  of 
,  sulphur  of  i  8  per  cent  purity. — Chemist  and 
Druggist. 

Uxeged  Nitrate  Discoveries  is  Colombia. 
The  Panama  Star  reports  the  discovery,  at  Magdalena, 
Colombia,  S.  America,  of  deposits  estimated  to  amount  to 
ov(  r  7,000,000  tons  of  nitrate-,  associated  with  iron  pyrites. 
I  lie  quality  of  the  deposit  and  its  situation  are  said  to  he 
adapted  for  working  in  competition  with  the  Chilian  trade. 

The  German  Chemical  Industry  since  1885. 

.1/.  Dii  zmann.     Cheat .  Ind.  1894,  355. 

The  progress  made  by  German  chemical  industry  in  recent 
years  becon  es  apparent  from  the  following  tabulated  state- 


luent  :  — 



1S86. 

1887. 

1888. 

1889. 

. 

Marks 

22  1*99 
220-21 

205 '23 
21  C88 

219-51 

242*85 

23611 

267-4" 
259-20 

1S93. 


Imports- Million  Marks       261-S7 
Exports  ..  274*63 


264-67 
277-97 


266-37 


273- 1 
299.5 


Compared  -with  the  total  trade  of  the  German  Empire,  the 
respective  percentage  values  amount  to  : — 


— 

1SS3. 

1886. 

1887. 

183S. 

18S9. 

Imports — MillionMarks      7'5o        7*45 
Exports              „                  7"73        6  B8 

7'0i', 
7-2i' 

7' 12 
7'. '17 

(-,•70 
s-21 

1S90.          1891.           1892.           1893. 

i        rts-  million  Harks        6'32 
Exports             ,,                   8*26 

6-S8            6-63            6'89 
8'75            9"C8           9-6? 

Some  of  these  changes  are,  no  doubt,  due  to  the  incorpo- 
ration, in  the  year  1888,  of  Hamburg  and  Bremen  into  the 
German  Customs  Union. 

In  regard  to  the  chemical  trade,  the  value  of  the  raw- 
materials  imported  amounts  to  about  55-S—C2-4  per  cent. 
of  the  value  of  the  imports,  this  considerable  variation  being 
chiefly  due  to  nitrate  oj  soda,  which  occupies  the  foremost 
and  most  important  position  among  the  imports.  Deducting 
the  value  of  this  commodity,  there  remains  an  almost  con- 
stant figure  of  92  •  7  million  marks.  Raw  materials  do  not 
figure  conspicuously  among  exports,  amounting  only  to 
about  12  per  cent.  The  total  trade  in  the  chemical  industry 
and  pharmacy  is  classified  iu  the  following  way  : — ■ 


Imports. 


Thousand  Tons. 


Baw  materials  of  the  chemical  industry  .  324*31  up  to 

Drugs  iuse 9*05 

Resins  7  r  12 

Fermenting  and  clarifying  agents 13*90 

Crude  dyes 20*37 

igmaterials ■       91*30 

Total 622*66     „   1,090*37 


11*68 
11063 

23-60 
108*44 

177-13 


Million  Marks. 


12  15  up  to79'8S 


15*69 

19  36 
3-21 
10*83 

18-00 


23-41 

28' 05 

6-12 

13-93 

2.1-  71 


Exports. 


Thousand  Tous. 


148-50  up  to 
2*55 

20*23 

3/1 
1.V42 

4-5S 


US -07 


L65*05 


219*67 


304 '24 


Million  Marks. 


:',-:»' 

5*55 

34*84 

3' 83 

571 

3-16 

59-33 

4  83 

6-73 

0*77 

5*78  up  to  8*99 
7-89 


1-S6 
5'65 
1-70 


23*92 


32  -OS 


Among  the  raw  materials  of  the  chemical   industry,  the   1   exceeding  1,000,000  marks.      The  data  refer  to  the  period 
following  articles  may  be  enumerated,  the  individual  values    [    1885 — 1892. 


I.  A.  Baw  Materials  of  the  Chemical  Industry. 


Imports. 


Thousand  Tons. 


Thousand  Marks. 


Nitre 

Cream  ol  tartar 

Sulphur 

Kryolite  and  bauxite 

\  1  specified 

T  ital  .... 


156,"  18  up  to  395,653 


130,502 
1,331 
11,664 
3,100 
125 
6,456 


324,314 


238,64 1 
2,141 
19,518 
1 1,782 
2,644 
9,662 
18,332 


653,700 


31,:;  is  up  to  69,239 


3,002 

1,394 

1,100 

349 


4,773 
1,346 

2,213 
1,922 


516  up  to      796 
536       ..         1,441 


Exports. 


Thousand  Tons. 


2,430  up  to  13,789 
8,235      ,.      27,940 


42,148 


79,977 


210 

559 

122 

112.123 

3,091 


79s 
1,037 

424 

7  Be 

10,020 
B,96] 


1  18,998 


21  3,430 


Thousand  Marks. 


523  up  to  2,887 


121 
171 
72 
45 

2.8113 
511 
1S4 


447 
396 
150 
145 
4,161 
1,503 
445 


5,784 


8,994 


I 
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Dedaoting  exports  from  imports  the  homo  consumption 
»f  mil,  rose  from    U  1,800  tons  ma  in 

ls;>!,  and  hi  this  n  sp<  cl  i  !i  ■  manj 
Ttic  r.  ire  : — 


imam 

In  Prance 

In  England 

In  United  NiHti-s. 


\i-2.  u»> 


1801. 


Inn    import)  'I    ini  rea*  d   twofold 
ibttanding    the 

ilnpi  rtS     .  iistnnt    ut 

10—1  .... 

The  1  I  ryolilc  and 

■ 
in  1- 
ralueg  fi  Hows  ;  — 


MOjOOO 


The  value  of  nitre  varied  between  8/. — 10/.  per  ton. 
In  pyrites  (including  native  alum)   the  chief   importing 
centres  were  Spain  and  Portugal;  the  quantities  improved 

The 
sulphur  ore  decreased  from  28,000  tons  in  I88S 
the  last  years,  Austria  and  Switzer- 
land  being   the   chief  consumers.     In    1S93    the   exj 
sudd.  I6,000tons.     I'lu' estimated  average  value 

I    for    imports    from   2-3   murks    for    100   kilos,  in 
-  10  1*8  marks  (1893,  1*9  marks  i,  and  f<T  exports  from 
1  -0  to  1  "8  marks. 

onsumption  of  cream  of  tartar  is  decidedly  on  the 
decrease.    The  exports  consist  chiefly  of  the  refined  art 
hence  thej    are  given  at  an  enhanced  value  (an  additional 
30 — 60   marks    per    LOO    kilos.).      The  trade    shows   the 

- : — 


I 
I 


M. 


H 

to 


V&i 

tf. 

M 

M. 

11 

13 

.if  Salts  an 
variations.     The  chief  consumers  are  : — 


— 

1885. 

1887. 

-  ..Tons 

8,173 

1,646 

2.095 



216 

285 

268 

■UI* 

;.  - 

644 

Transit 

1,189 

Uu 

H*  ' 

7s 

ISS9. 

United  5 

England 

■    •• 

■    - 

1 12,826 

per 


The  importing  countries  are  ftaly,  France,  and  Austria. 

The  exports    are     taken    up    by    England    and    Iati.lv      by 

\    stralia.     The  average  value  decreased  for  imports  from 

200   marks   per   100  kilos,   in    1885    to    9>J  marks   in    1893, 

and  for  exports  from  230  marks  to  145  ma-k-. 


Since    l.sS.'i    the   values   were    taken    at    2J    marks 
100  kilo*. 

As   regards  Mangarn  export  values  show  an 

apparent  excess  over  tin-  import  value-,  the  former  averaging 
7-5 — 8" 5  marks  per  100  kilos,  for  import.',  the  latter 
20  marks  in  lvs;,,  and  since  then  15 — 16  marks.  As  regards 
quantities  the  proportion  is  reversi  hief  importer  is 

tie  Caucasus,  and  in   the  second  line  Austria  and   Helgium. 
The  maximum   of  the  imports    was   reached  in    1S93    with 
0  tons,  and  the  exports  fell  in  the  same  year  to  their 


I.  B. — Cr.t M    I 


Imparts. 


Exports. 


Tons. 


Thousand  Marks. 


China  bark i.;b  up  t 

336 

Camphor Sy;j             i..i|.j 

Crude     manufactured     products     not  3,01>o 

specified. 

Others 903     .,     1,781 

Total 9,«5S      .    UJ65 


4.122  up  to  11,491 
■ 
1 10      .,        3,133 
2  787 
1,892       .,        3.265 


22  up 

56 

•217       »         581 

..      2.- !.-. 

131       .,        411 


Thousand  Marks. 


55  up  to  236 
l.">74 
2,083 

3.0SS     ..      i  ■:■  - 


152494 


- 


S.9S7, 


-   of  China  Bark  accumulated   from   1,500   tons  in 

•  'tis  in    1891    and    1892,  but    the    available 

quantities  decreased  to  4,230  tons  in  1893.     The  tremendous 

fall  in  its  value   is   shown   bv  the  following  table,  in  marks 

per  100  kilos. : — 


Exports 


30 
SO 


10 
50 


SM 


10 


9-32 


1891 

ami 

■ 


13 


The  use  of  Camphor  for  the  manufacture  of  smokeless 
powder  was  accompanied  by  a  corresponding  rise  from 
110  marks  per  100  kilos,  to  280  marks  in  1S90,  and  since 
then  to  290 — 300  mark~.  for  imports  of  the  crude  and  refined 
stuff.  At  the  fame  time  the  exports,  consisting  chiefly  of 
the  refined  article,  were  valued  at  an  increase  of  40  marks 
in  1SS5,  50  marks  in  1886,  55  marks  in  1>S7.  SO  marks  in 
i  lor  100  kilos.  The  chief  producers  are  China  and 
Japan,  and  the  consumers  France,  Kussia,  and  Austria. 

The   imports   of   crude    products  not  specified  rose  from 

3,100  tons   in  1  -  -  •   in  1889.     They  are  of  a 

manifold  nature,  and  include   laurel   leaves    from    Austria, 

I  leaves,  quassia  wcod,  ipecacuanha  root  from  England, 
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vauiilla  and  baldrian  root  from  Belgium,  &c.     The  export* 
caried  between  2,000 — 2,S00  tons,  averaging  150  marks  for 


100  kilos.     The  principal   customers  are  the  United  States, 
Austria,  Russia,  England.  France,  and  Holland. 


I.  C.  Resins,  &c. 


Imports.                                                                 Exports. 

Tons.                       Thousand  Marks.                       Tons.                      Thousand  Harks. 

i  1,940  up  to  76,758 
1,302      ,.       2,502 
1,137      „       1.S10 
2,1  a      „       8,514 
15.70S      „      27,059 
4,972      „        6,393 

1,981  up  to  7,933             4,793  up  to  11,371 
5,.;7 1      „        7,799                203      „          627 
1,705      „        3,206                   64      „           225 

:."_'.'                 23u      „        1,088 
938      ..       l,tS>            11  948      „      17.999 
955       .,        1,391                2,25i       ,.        5,436 

633  up  to  1,285 

1,027       „       2,383 

113       „         439 

529      .       2,611 

584      ,.      1,009 

519       „       1,250 

Tl.llt:      .,    114,210 

19,35!)      „      28,047            20,231      „      31,839 

3,828      ..      7,875 

Since  1886  there  is  an  increasing  tendency  in  almost  all 
these  goods.  As  regards  turpentine  I'esin  the  chief  im- 
porters are  the  United  States.  The  exports  go  to  Austria, 
Russia,  Switzerland,  and  Sweden.  Its  value  for  imports  is 
taken  at  14  marks  in  1880,  11-5  marks  in  1885,  and  9 — 10-4 
marks  since  then. 

The  imports  of  gum  arable,  Senegal  and  tragacanth 
decreased  from  1,746  tons  in  1885  to  1,302  tons  in  1887, 
and  rose  since  to  2,502  tons  in  1892  and  2,392  tons  in  1893. 
These  variations  are  chiefly  due  to  French  imports  (Senegal 
gum),  thus  :  508  tons  in  1885,  98  tons  in  1889,  528  tons  iu 
1891,  and  about  400  tons  in  1892  and  1893.  The  fluctua- 
tions are  also  due  to  the  variations  in  the  value  of  gum 
arabic,  as  evinced  by  Euglish  statistics,  according  to  which 
loo  kilos,  gum  arabic  are  valued  for  imports : — 


- 

1885. 

1886.      1887. 

1888. 

18S9. 

1890. 

1891. 

1892. 

Marks       138 

157         18! 

162         150 

122 

102 

112 

and  according  to  Hamburj 

;  statistics  : — 

Marks      202 

256         271 

226     |     209 

212 

226 

172 

Senegal  gum  :  — 

Marks      18S        261 

203 

315          210 

173 

170 

and  tragacanth  gum  : — ■ 

Marks       261         273         291        270         401 


According  to  the  imperial  statistics  the  three  varieties  are 
valued  for  imports  at  the  following  high  rates  :  — 


Marks       325         450 


450     I     480 


450 


350 


300 


which  amounts  are  increased  for  exports,  bv  55  marks  for 
1885,  90  marks  for  1886—1889,  50  marks  for  1890,  and 
since  then  by  80  marks  per  100  kilos. 

One  half  of  the  total  imports  originate  from  the  British 
East  Indies.  The  difference  between  imports  and  exports, 
which  fell  between  the  years  1885 — 1887  from  1,476  tons 
to  1,080  tons,  has  since  then  increased  to  1,875  tons  in  1892, 
but  receded  to  1,592  tons  in  1893.  The  exports  have 
considerably  increased  on  French  and  Austrian  account. 


The  home  consumption  of  gum  lac  and  shellac  remains 
fairly  coustant  at  1,300 — 1,600  tons  per  year,  with  the 
exception  of  950  tons  for  1889  and  1,840  tons  for  1S93  ; 
the  prices  varied  between  120 — 200  marks  per  100  kilos. 
In  other  resins  the  consumption  varied  between  1,820 — 
2,115  tons  in  1885 — 1890,  with  a  minimum  of  1,463  tons 
in  1885.  Since  then  a  marked  increase  of  imports  over 
exports  has  taken  place,  to  1,933  tons  in  1890,  2,371  tons 
in  1891,  3,025  tons  in  1892,  and  3,787  tons  in  1893,  chiefly 
owing  to  supplies  from  England  and  from  the  States.  No 
explanation  is  to  be  found  for  this  increase,  except  it  be  due 
to  incorrect  declaration  of,  say,  turpentine  resin. 

The  imports  of  asphalt,  including  resin  and  wood-cement, 
rose  from  15,708'tons  in  18S5  to  29,615  tons  in  1893.  One 
half  of  this  quantity  comes  feither  direct  or  via  England 
from  Trinidad,  and  the  remainder  from  Switzerland.  The 
exports  amounted  to  12,615  tons  in  1885,  17,999  tons  in 
1891,  and  12,622  tons  in  1893.  The  chief  consumers  were, 
for  a  long  time,  the  States,  but  the  quantities  consumed 
there  decreased  in  1893  from  7,350  tons  to  2,590  tons. 
Other  consumers  are  England,  Kussia,  Sweden,  &c.  The 
average  price  was  taken  in  1885  at  8  marks,  and  since  then 
between  4-5  and  5  5  marks  for  both  imports  and  exports. 

As  regards  the  residues  for  the  production  of  glue  the 
chief  consumer  is  Austria.  The  average  price  for  imports 
was  taken  at  20  marks  for  100  kilos,  in  1885,  and  since  then 
19  marks  ;  for  exports  it  is  taken  at  23  marks. 

The  considerable  decrease  in  the  imports  of  ehieflv 
Austrian  and  Russian  lone  charcoal  from  19,000  tons  in 
1885  to  10,000  tons  in  1892,  is  no  doubt  due  to  the 
diminished  demand  for  this  article  in  sugar  refineries. 
There  is  also  a  corresponding  decrease  in  the  exports.  The 
average  value  of  the  imports  is  taken  at  20  marks  per 
100  kilos,  in  1885,  and  at  12  marks  in  1893,  of  the  exports 
at  18—22  marks. 

Yeast,  other  than  wine  yeast,  shows  a  similar  decrease 
in  both  imports  and  exports.  The  imports  of  icine  yeast, 
on  the  other  hand,  especially  of  Italian  origin,  increased 
considerably  from  710  tons  in  1880,  to  5,453  tons  iu  1889; 
since  then  it  amounted  to : — 


1S90. 


1891. 


1893. 


Tens 


3,832 


8,812 


5,537 


In  the  same  time,  the  values  increased  temporarily,  from 
40  marks  per  100  kilos,  in  1885  to  50  marks  in  1887,  and 
then  receded  gradually  to  25  marks  in  1893.  The  supplies 
are  derived  from  Italy,  France,  and  Spain. 
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1      D.    I   i  HM]  M  IN..     L2CD    ClARII  \l\..     \..i  ' 


1         -rts. 

Tons. 

Thousand  M 

up  to  19.067 
a     ..          684 

1,204  up  ■ 
1,137     ,. 

ur          m 

895 

2      .. 

9     ..          Is 

0     ,. 

■i      .. 

778 
13 

2,128 

13398     .. 

3.207 

6,120 

>.     ., 

, 

3,161 

I.    E.   CniM)B    DYERTTFFS. 


Imports. 


Tons. 


Thousand  M 


Is 43,050  up  to  i 

te 7..>l 

-  3,196     .. 

i  tli- K129 

other- 12314      .. 


Exports. 


Thousand  H 

up  to  14,151 

1,473  up  i    I 

..       3,169 

Id 

.. 

21,917      „     31,226 

.,     1,561 

..      10,997 

1,175 

1  540 

009 

Tlie  German  consumption  of  dye-woods,  as  arrived  at  by 
deducting  exports  from  imports,  has  been  decreasing  - 
.  it H  the  exception  of  the  year  18'JH.  thus  : — 


1SS8. 


1889.      ls;m.      1891. 


1S93. 


Logwood.. Tons   Jis.s!;     i:;.0so     41314    42.1si.i     37.14.;    31,458 


Fustic 

Bnui] 


4,.;::i 


-.51s 


5.033 
6327 


l.i." 

1326 


1,402 
2,676 


Imports. 


•      -  1,097  up  to  1,319 
„                     340      „  si     „        207 


Exports. 


Brazil  wood. 


301 


1885.    1886.    1887.     1888.    Is- 


Graphite    is    supplied   chiefly    from   Austria,  and    iu    tb. 
second  place,  and  in  increasing  quantities,  from  Ceylon: — 


.55.371 
1.756 


1- 

ls'jn. 

East  1     lies        sp.  Tons 

1.669 

1347 

8,094 

324 

3.414 

2.119 

' 
ill 

731 

7323 

553 

150 
689 

3,765 

! 

-• 

Other  States 

Logwood  is  imported  chiefly  from  Mexico,  Jamaica,  and 
Hayti.  It-  average  value  per  100  kilos,  amounted  to 
14  marks  in  1SS5,  17  marks  in  1889,  then  15  narks,  and 
finally  17  -.narks  in  1893.  The  English  quotations  vary 
between  10'S  and  14  marks.  Fustic  is  valued  at  between 
'.land  IS  marks,  Brazil  wood  at  16 — 18  marks.  The  trade 
in  dye-woods  amouuted  to  : — 


The  graphite  trad.-  res  .Ives  itself  into  transit  from  Austria 
to  England,  and  hack  from  England  (Ceylon  graphite)  to 
Austria.     The  home  consumption  is  : — 


Inns  ,.  "     -    -  ""  ■:>    s..i-  im.ijs 


Whilst  dye-woods  and  graphite  are  the  main  imports, 
heavy  spar  and  dye  -  earths  are  the  principal  ex] 
The  former  is  exported  to  England,  Austria,  the  United 
States,  and  Russia.  On  the  other  hand,  barium  carbonate 
(Witherite)  is  imported  fr-nn  England  and  barium  sulphate 
from  Belgium.  The  imports  are  valued  at  S — 10  marks  per 
100  kilos.,  the  exports  at  5 — C  marks.  The  exports  of 
dye-earths  varies  between  8,500 — 9,700  tons,  with  the  excep- 
tion of  the  year  1892,  when  they  reached  a  total  of  10,99r 
tons.  The  exports  are  valued  at  13 — 14  marks  per  100  kilos., 
against  10 — 12  marks  for  the  imports.  The  latter  are 
increasing,  and  the  main  sources  are  France,  England,  Italy, 
Austria,  and  Belgium. 

AmoDg  "  others''  crude  chalk  is  the  most  important  as 
regards  quantity.  'I  he  variations  in  the  values  of  these 
articles  is  due  to  the  circumstance  that  up  to  1887  there 
were  included  therein  "  unspecified  dyeing  and  tanning 
materials,"  and  which  have  since  been  classified  among 
manufactured  goods. 

The  imports  of  bark  and  tanning  liquid  reached  a 
maximum  in  1S90.  falling  off  in  1S92  to  95,000  tons  and  in 
to  96,400  tons.  They  are  derived  chiefly  fr.un  Austria, 
France,  and  Belgium,  and  their  value  varies  between  95 — 
11  "5  marks  per  100  kilos.  The  reason  of  the  recent 
decrease  lies  chiefly  in  the  competition  of  uncut  Quebracho, 
wood  ;  this  Argentine  product  was  imported  to  the  extent 
of    16,600—21,800   tons  a  year  between   1881    and    1890, 


100  I 
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I.  F.   Tanning  Materials. 


Tons. 


Eark *813  up  to  103,441 

6,133      ..  10,507 

Twining  extracts 5.077      ,.  8.531 

'. 4,892      „  6,135 

Quebracho 4,869      .. 

Bividivi 1,064      ., 

Others 2,719      „  4,805 

..  177,180 


rts. 

Exports. 

Thousand  Marks. 

Tons. 

Thousand  Marks. 

4.77S  up  to  121)53 

2.-- hi 

up  to 

5.2.17 

267 

in  I..  5J8 

4.172 

6,558 

39 

,, 

121 

-> 

„       277 

2,285 

4,010 

171 

i, 

1,685 

^5 

.,    mi 

1.123 

1,626 

222 

„ 

886 

15 

.,       195 

2-^t 

2.51 1 

7 

,, 

1,044 

1 

63 

213 

1.221 

19 

., 

839 

5 

..       227 

710 

2  15 

" 

391 

39 

88 

,      25,71 1 

kC82 

» 

6,672 

6S4 

„   1,698 

5U.200  tons  in  1891,  27,400  tons  in  1892,  and  39,000  tons  i 
in  1893.  The  values  were: — 1880-90,  G5 — 9  marks 
per  100  kilos.:  1891-93,  5  marks.  In  galls  distinction  is 
made  since  1889  between  Knoppern,  Eckerdoppern,  and 
Yalonia.  The  former  are  of  Chinese  and  Turkish  origin, 
and  their  home  consumption  amounts  to  2,000 — 2,400  tons, 
valued  at  2J — 3  million  marks.  The  use  of  sumach  is  on  a 
steady  increase,  with  the  exception  of  1893,  when  a  drop  to 
6,590  tons  has  taken  place.  The  average  value  decreased 
from  25  marks  for  10U  kilos,  in  1SS5  to  18 — 20  marks. 
There  was  considerable  and  rapidly  increasing  demand  for  ' 
Dividivi,  the  values  varying  between  20 — 26  marks  per 
100  kilos.  The  importing  countries  were  Venezuela. 
Curacao,  Columbia,  Hayti,  &c.  There  is  a  distinct  in- 
crease in  the  exports  of  tanning  extracts,  chiefly  for 
Holland,  Belgium,  Scandinavia,  Kussia.  and  the  States.  ' 
The  importing  countries  are  Austria,  Fiance,  and  Belgium.    ) 


The  average  values  for  1885-90  were  from  45 — 50  marks 
per  100  kilos.,  for  lS'Jl  40  marks,  and  since  then  30  marks. 
An  addition  of  5  marks  may  be  made  for  exports. 

In  summarising  the  trade  in  the  raw  materials  of  the 
chemical  industry  and  pharmacy  we  find  that  the  import 
values  suffered  a  decrease  in  cream  of  tartar,  china  bark, 
sponges,  bone  charcoal,  beer  yeast  and  pressed  yeast,  krapp, 
and  cochineal.  An  increase  has  taken  place  in  sulphur, 
camphor,  drugs  not  specially  enumerated,  turpentine-resin, 
gum  arabic,  resins  not  enumerated,  graphite,  dividivi.  and 
quebracho.  The  exports  of  the  more  important  commodities 
show  a  considerable  decrease  in  the  ease  of  bone  charcoal 
and  yeast ;  an  increase  in  camphor,  turpentine-resin,  tanning 
extracts  (since  1888),  gum  arabic  (since  1889),  gum  lac, 
resins,  and  residues  for  the  manufacture  of  glue. 

The  manufactured  products  show  a  different  picture  : — 


Imports 


Exports. 


Chemically  simple  materials,  &c 

iEther,  medicines,  ic ■. 

Resin  oils,  lacquers,  &c 

Explosives  and  matches 

Pitch,  tar,  and  distillates 

Writing  and  drawing  materials,  colours. 

Total 


Thousand  Tons. 

Million  Marks. 

Thousand  Tons. 

"Million  Marks. 

75'11  up  to  88-50 

23"S8  up  to 

32-15 

201-26  up 

17'73  up  to 

77-2:, 

6-2S 

6'93 

9'27      „ 

12-35 

28  78      .. 

411-40 

2G-5S       .. 

31-11 

12\SS 

„      19-14 

8-65      „ 

11-01 

11-61      „ 

1U-90 

8-31      „ 

10-12 

0-66 

2-83 

0*79      „ 

172 

769      „ 

11-04 

12-85      „ 

18-?S 

17-  19 

„      74-43 

9-S6      „ 

21-36 

25-32      „ 

40-58 

7-21      „ 

15-61 

27-65 

,.      3f42 

2S-1S      „ 

12-4U 

72 'S3 

81-73       „ 

IOS'20 

173-30 

„    219-92 

87-16      „ 

Ill-Hi 

311-16      . 

153-97 

190-48      „ 

254-92 

The  import  values  are  irregular,  but  the  export   values       (1886).     As   regards  the   individual    items,  the   following 
have  an   upward  ten  lency,  with  the  exception  of  one  year      details  ought  to  be  mentioned:  — 

II.  A.   Chemically  Simple  Substances,  Alkaxis,  Acids,  and  Salts. 


Imports. 


Tons. 


Thousand  Marks. 


Exports. 


Tons. 


Thousand  Marks. 


Ammonium  sulphate 

Iodine 

Phosphorus 

Borax  and  boric  acid 

Chlorate  of  potash  and  of  soda  . 

- 

hroniate  of  potssb 


31,11(1  up  to  36,558 

138       „  169 

136      „  521 

1,387      »       42297 

:'17 

796     „       l,7a» 


7,4CH  up  to  8,959 

3,463      „  4,179 

181       „  1.0117 

802       „ 

195      „  l.l"i' 

319     „  1,161 


61  up  to  957 

9      „  14 

In        „  99 

801       „  1.75S 

!U      „  GS2 

107      „  27u 


15  up  t  » 

230 

237      „ 

816 

4--        .. 

410 

v  ;     . 

1,171 

127      .. 

926 

82      ,. 

168 
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II.    \.   i'imiii.  un    Si  fANOKS,   Aii   hi-.    \ vm,   B 


I. mi.'  -lilts 

Chloride  of  potash 

Sulphate  of  potaah 

Balipatro  

•    

Prussiates 

ah 

Boda  ii«li 

t  laustio  -""in 

Saltcake 

Ammonium  carbonate  uinl  chloride 

Alum 

sulphate 

Sulphuric  acid 

Tartaric  acid 

Salicylic  acid 

Tannic  uciil  

Products  not  enumerated 

Others  (not  estimated] 




orta, 

1  ip 

Thousand  U 

1 

to  ;  ii,.  i  .     7,423 

1-'.  up  to 

'J'.il      ..        1,804 

ii 

..      12,454 

203      ..        1  MS 

El      ,.          17u 

16,103      .. 

1  577       , 

n               1,783 

3d      ..          749 

..      10,135 

1  187 

1,334      .. 

431       ,.           717 

..      12,283 

3,221      ..       5,(il5 

liS 

1"      .,          113 

586 

ISO      ..        1,081 

1       .,              i'' 

tl      ..          205 

03      ..          109 

2,951 

1 13      ..        2,023 

Is      „          243 

11,981       .. 

1,240 

1 

84      ..          71s 

1,071       ..       5,819 

248      ..        I    ,i 

399      .. 

•11      ,.          129 

15, i      .. 

7  0      ..         1,475 

815      ..        1,687 

481      ,.          B94 

'•'27       „ 

B3> 

157      ..           162 

19      ..            'in 

7.sl2      ..      15,895 

1,172      ,. 

374     „       1,106 

123      „          381 

4.32.1 

188      ..        1,729 

6  .-'i      ..       8,708 

129      „          7iil 

15,159      ..      20,343 

1,091      „        1,424 

15       ..             17 

SB      „          1 5 1 

777       „         i 

1,942       „        4,188 

1       ..               4 

13      ..             is 

129      ,.          303 

1.672      ,. 

16      ..           95 

8      „             71 

27 1       ,. 

821      ..        1,572 

l.wi    „     ty»38 

1,982      „       8,907 

3,541       „       10,525 

..      19,648 

7."  '"'I       .,    2SS.535 

!!3,982      .,      32,176 

204,262      „    294,963 

47,727      ..      77,288 

-H.  A. 


Tin.  \kw  Sodium  Nitrate  Deposits  m   Columbia. 

Through  thi  of  the   Panama  Slar  »"■/  Herald, 

we  have  been  able  to  obtain  the  following  additiona]  infor- 
mation concerning  the  discover}  of  deposits  o£  sodium 
nitrate  in  the  Columbian  States.  The  deposits  were  found 
in  the  department  of  Magdalena,  extending  over  a  very  wide 
area,  and  as  regards  quality  and  appearance  the  Columbian 
nitrate  i-  said  to  closely  resemble  the  Chilian.  It  is  asserted, 
indeed,  that  the  deposits  possess  certain  advantages  that 
will  allow  of  their  competing  very  successfully  with  the 
Chilian  nitrates. 

The  discovery  was  made  by  At.  t  .  V.  '/..  CaraerUti,  in  the 
neighbourhood  of  the  Sierra  Nevada  de  Santa  Maria,  and  his 
investigations,  of  which  the  resnlts  have  lately  been  pub- 
lished, seem  to  place  the  value  of  these  new  deposits  beyond 
question.  So  far,  it  is  known  that  the  nitrates  extend  over 
a  district  of  seventy-five  square  kilometres,  but  it  is  believed 
that  they  will  be  found  to  be  quite  as  extensive  as  the 
deposits  of  Chili.  The  layer  of  mineral,  which  has  a  thick- 
ness of  from  thirty  centimetres  to  three  metres,  has  been  cut 
through  at  depths  varying  from  12-40  metres  to  tj  metres. 
It  is  covered  by  a  stratum  composed  of  sulphate  of  calcium, 
oxide  of  iron,  and  other  minerals,  while  underneath  is  a 
layer  of  sandstone,  which  has  prevented  the  nitrates  from 
sinking  through  the  lower  strata.  Being  so  thoroughly  pro- 
tected, the  mineral  is  found  occasionally  in  a  pure  state,  in 
the  form  of  crystals,  in  which  the  percentage  of  nitrate  is 
about  24  per  cent ,  the  other  elements  being  chloride  of 
mi  and  insoluble  silicates.  These  crystals,  however, 
compose  a  small  part  of  the  deposits,  and  the  mineral 
available  for  working  contains  from  11  to  12  per  cent,  of 
nitrates.  The  other  constituents  are  carbonate  of  calcium, 
sulphate  of  calcium,  and  silicates.  It  will  be  seen,  there- 
fore, that  the  mineral  is  a  very  valuable  agent  for  fertilising 


purposes,  and  if  worked  upon  an  extensive    scale    is    sure  to 
be  in  luge  demand. 

Of  course  it  is  impossible  at  the  present  moment  to  give 
an  accurate  estimate  of  the  amount  of  nitrates  available  for 
working,  but  an  engineer,  who  lately  arrived  in  the  country 
with  a  view  of  ascertaining  the  richness  of  the  deposits,  is 
of  opinion  that  at  least  7,380,000  tons  of  mineral  can  be 
produced.  Besides  nitrates,  any  country  undertaking  to 
develop  this  territory  could  make  a  considerable  profit  ont 
of  the  enormous  quantities  of  iron  pyrites  that  are  to  he 
found  in  the  adjoining  district.  These  pyrites  are  said  to 
contaiu  more  than  42  per  cent,  of  sulphur.  Ic  view  of  the 
splendid  returns  that  are  likely  to  result  from  the  investment 
of  money  in  the  nitrate  industry  of  Colombia,  these  new 
fields,  from  which  the  most  satisfactory  returns  are  to  be 
expected,  should  not  fail  to  attract  the  notice  of  American 
and  European  capitalists. 

One  of  the  principal  advantages  of  the  nitrate  field  of 
Columbia  is  its  favourable  situation  for  transport.  The 
mineral  lies  at  a  distance  of  about  65  miles  from  the  town 
of  San  Juan  de  la  Cienaga,  and  some  of  it  is  to  be  found  in 
the  basin  of  the  San  Sebastian  River,  which,  by  means  of 
the  Cienaga  Grande  Lake,  is  in  direct  communication  with 
the  sea.  Certainly,  some  work  would  be  necessary  to  make 
the  waterway  navigable  the  whole  length  of  its  course,  but 
it  is  estimated  that  this  could  be  done  for  something  like 
1,000?.  As  regards  railroad  transport  also,  exceptional 
facilities  will  be  afforded  for  the  conveyance  of  the  mineral 
to  the  port  of  shipment.  When  the  line  from  Santa  Marta 
is  completed,  it  will  pass  within  half  a  mile  of  the  nitrate 
fields,  and,  as  the  railroad  is  already  laid  down  as  far  as 
Rio  Frio,  it  only  remains  for  another  G2  miles  to  be 
constructed. — Chemical   Trail,   Journal. 
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BOARD  OF  TRADE  RETURNS, 
Suioubi  op  Imports. 


iMPORrs  op  Oils  for  Month  ending  29th  September. 


Month  ending  2;>th  September. 

Articles. 

1893. 

1894. 

1,687,676 

1111.8:22 

637,235 

4.034,494 

£ 

1,605,521 

331,299 

Raw  materials   for  nou 

textile  iu- 
n ports  .... 

4.271,530 

Total  value  of  all  ii 

31,378,830 

30,249,136 

Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

18,204            9,157 
667           l-S'9 

£                 £ 
23,786          10,274 

25,333          41.073 

106,479 

14,374,163 

2,706 

1,569 

46,706 

88,146 
1.4,126,388 

1,997 
2,5:5S 
41,844 

.. 

130,110 
233,710 
62,985 
31,763 
50,195 
79,340 

96,445 

203,238 
43.345 

40,523 

Other  articles  ..  Value  £ 

42.1S3 
66,389 

Total  value  of  oils. . . 

•• 

637,235 

549,473 

Summary  op  Exportb. 


Imports  of    Raw    Material   for   Non-Textile 
Industries  for  Month  ending  29th  September. 


Articles. 


Month  ending  29th  September. 


1893. 


1S94. 


Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports 


£  £ 

2,390,494  2,263,814 

637,277  654,719 

2,352,216 


18,414,129 


17,599,320 


Imports  of  Metals  for  Month  ending  29th  September. 


Articles. 


Quantities. 


1893. 


Values. 


1893. 


1894. 


Copper : — 

5,302 

12,722 

£ 
22,885 

£ 

64,514 

11,800 

9,066 

292,699 

176,319 

TJnwrought  .. 

■  •      ,, 

1326 

3.951 

•     7 

160,050 

Iron  :— 
Ore 

•  •      ., 

339,416 

23  '.552 

193.120 

Bolt,  bar,  4c. . 

..      .. 

7,228 

55,028 

68,416 

Steel,  unwrought 

..      „ 

711 

439 

6,137 

1,288 

Lead,  pig  and  sheet      „ 

15,430 

15,089 

152304 

141,532 

40,888 

50,149 

70,280 

B6,820 

15,000 

118,200 

9,695 

Value  £ 

.. 

•• 

218,085 

209375 

..  Cwt. 

4*. 131 
4,277 

76,687 
3,601 

194,585 
74,305 
140,007 

271,315 

Other  articles  .. 

.Value  £ 
f  metal  8 

164,453 

Total  value  c 

•• 

•• 

1,687,676 

1.605,524 

Quantities. 

Values. 

.    .•  1 

1893. 

1894. 

1893. 

1894. 

£ 

£ 

Bark.  Peruvian  .. 

Cwt. 

2,449 

4,33S 

5,618 

5,160 

Lb. 

31  5,{  5 "' 

4S6.880 

54.S41 

70,536 

Cwt. 

23,702 

1S.S15 

292,004 

1S7.3S4 

Gum  :— 

•I 

2,939 

2,875 

8,857 

6,983 

Lac.  Ac 

i) 

2,170 

5.642 

12,521 

31,112 

Gutta-percha 

„ 

1,2114 

2,052 

10,726 

26,505 

Hides,  raw :— 

:, 

19357 

27,121 

55,954 

66,826 

,* 

07.4-1 1 

51,050 

138,683 

99,573 

54 1 

1,245 

24,643 

4.3,750 

Manure : — 

Toes 

500 
1,679 

4,051 

1/45 
4,758 
7,065 

4,690 

7,413 

36,441 

11.S50 

22,179 

Nitrate  of  soda... 

70.5S1 

Phosphate  of  lime 

,. 

30,320 

3S.059 

52,220 

70,056 

Cwt. 
Tons 

55,692 

1,770 

3S.186 
1,773 

58,264 
18,057 

39,063 

13,050 

H 

11,700 

15,680 

53,615 

07,618 

Pulp  of  wood 

,. 

19,054 

21,028 

105,423 

110,853 

Cwt. 
a     » 

141,113 
149,908 

216,617 
103,830 

17,412 
214,550 

61,210 

Tallow  and  steari 

208,400 

Barrels 
Loads 

>■ 

22,753 

215,948 
648,384 

19.3S4 

32,399 

255,033 
729,333 

17,327 

11381 

457,409 

1,114,300 

53,010 

■'  1,314 

Wood  :— 

449,751 

1,509,938 

54,406 

Tons 

3,960 

8,059 

34,692 

60,955 

Other  articles.... 

Total  value 

Value  £ 

•• 

•• 

831,648 

901,300 

■ 

•• 

4,034,494 

4,271,530 

Besides  the  above,  drugs  to  the  value  of 
as  against  61,8521. 111  September  1893. 


5,950'.  were  importedi 


I-'.  1 
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Iimin  ot  Chhkiui   >M'  i>>  >-i  i  1 1  -  i  on  Month 

►  NM\..     3   'I  II     Si    I'll    MM  IC 


HXP  IBM   OP  DuruH   AMD   CllKSIICilJt    FOB   Mo.NTII    K.N1H',.. 

i   Seitkmbbd 


Quant  it t<  •-. 


Artlolea, 


1893. 


....  Cwt. 

6,011 

8<;.:l.':i 

£ 

e 

10,718 

Bark  (tanners' 

4c.)    .. 

13.2 16 

7,2'  6 

.  Value  £ 

isa 

i   1 

Cutch  ami  gambier  Tons 

■ 

i 

., 

i  8,023 

.. 

31/474 

17,605 

.. 

1,633 

442 

T:<7 

Nitrate  of  potash  .      „ 

15.892 

26,837 

ii.;.;: 

21.  :.T7 

3,672 

17.71". 

84,740 

Other  articles. 

. .  Value  £ 
ohflmieals 

•• 

115,641 

value  o 

, , 

, . 

• 

Article*. 

Values. 

1883. 

1894. 

1893. 

llt.'.v", 

e            e 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

ioi,3:i| 

76.615 

JI  4.7^:; 

i.'.,  iii 

•• 

•• 

654,719 

EXPORTS    OP    Mk.TALS    (OTHKB   THAN    MACHINIST)    POB 

Month  ending  29th  Septkmbkr. 


Articles. 


Quantities. 


18V3. 


1894. 


Talma. 


1893. 


1894. 


Exports  op  Misckllankops  Articlks  pok  Month 
ending  29th   september. 


Quantities. 


Articles. 


189:!. 


Values. 


Gunpowder Lb. 

Military  stores. .  Value  i 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware...        » 
Stoneware 


1,19.1.300      1.70-2,900 


£ 
1 1,936 

28,7J8 
108,482 

94,692 
118,725 

12,150 


£ 

12.H2 

In, .».,.! 

922272 
70969 

151,140 

11.174 


GlssS:  — 

Plate.., 


,  Sq.Ft. 
,    Cwt. 


Flint 

Bottles 

Other  kinds 

Leather :— 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

floorcloth  Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

C"T. 

Total  value 


140,51 1 
- 
64871 

i 

12,288 

l,3S930l) 
76.6U 
51,136 


- 

3.756 

- 


7.1H  5,000 

21.035  1S.063 

14,154  13,192 


Brass Cwt. 

Copper : — 

I '  n  w  rough  t 

Wrought , 

Mixed  metal ... .      ,, 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead 

Plated  wares...  Value  £ 

Telegraph  wires         „ 

Tin Cwt. 

Zinc , 

Other  articles  . .  Value  £ 

Total  value 


233, 

3, 


251 
291 


8,495 

£ 

30,969 

96,900 

28,708 

85,835 

28,320 

58,705 

•■ 

•  • 

105,846 

238,978 

1,601.168 

4.026 

40,467 

.. 

26,010 

.. 

7.772 

•• 

59,714 

2,390,494 


£ 

30,190 


73,9S6 

26,426 
11,101 


£2263,814 


1 10.26S 
35,035 
1062365 

.vi.in 

122  772 
54,13'.l 


92,501 
31,309 

110.129 


2,216 


■ 
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iHontblp  ^atrnt  list. 

•The  dates  driven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 


1894 

30.  G.  A.  Barnard.  Improvements  in  apparatus  for 
cooling  or  eouderwiiug  fluids.     October  1". 

1  ."> . 4  i  3 .  E.  Fudiekar.  Improvements  in  and  relating  to 
apparatus  for  heating  liquid?,  air,  and  other  fluids.  Octo- 
ber 10. 

15,881.  W.  Oliphant.  Improvements  in  filtering  appa- 
ratus.    October  3. 

16,933.  E.  Herscher.  An  improved  continuous  apparatus 
for  the  sterilisation  of  water  or  other  liquid  by  ebullition. 
October  10. 


Applications. 
,666.  S.   Trivick.     P.     A.    J.    Head, 


.  Trivick,  V.  A.  J.  Head,  and  J.  Eisner. 
Improvements  in  furnaces  for  metallurgical  and  other 
purposes.      September  17. 

17,836.  W.  W.  Wardle.  Improvements  in  drying 
apparatus.     September  19. 

17.848.  C.  J.  Ollagnier.     See  Class  XVII. 

18.173.  R.  Pearson.  Improvements  in  the  method  of 
evaporation  of  liquids,  water,  brine,  &c.     September  2.5. 

is, 214.  H.  H.  Lake. — From  R.  Schicht,  Austria.  An 
improved  method  of  and  apparatus  for  drying  substances 
which  are  viscous  or  semi-fluid  in  the  hot  state.  Complete 
Specification.     September  25. 

18,462.  T.  W.  F.  Cherry.  Improvements  in  taps  for  use 
with  chemical  and  other  fluids.     September  29. 

18,591.  T.  Hewitt.  Improvements  in  cooling  and  freezing 
machines.     October  1. 

18,727.  G.  KreU.     See  Class  VII. 

18,828.  E.  Theisen.  Improvements  in  apparatus  for 
condensing,  evaporating,  or  refrigerating  fluids.     October  4. 

18,992.  11.   L.  Doulton  and  A.    \V.  Manger.     Improve- 
ments in  the  process  of  and  apparatus  for  softening  waters 
and     purifying    waste     liquors.       Complete    Specification.   | 
October  6." 

19,042.  J.  C.  S.  McLay.  Improvements  in  heat  non- 
conducting substances.     October  S. 

19,085.  A.  Muller.  Improvements  in  apparatus  for 
effecting  the  absorption  of  gases  by  liquids  and  for  cooling 
gases.     Complete  Specification.     October  8. 

19,OS7.  R.Tervet,  jun.  Improved  apparatus  for  extract- 
ing and  purifying  sulphur,  oils,  and  other  substances. 
October  8. 

19,128.  W.Hood.  Improvements  in  hydrometers,  salino- 
meters,  and  such  like  instruments.     October  9. 

19.169.  G.  L.  F.  Edeline.  An  improved  composition  for 
the  prevention  of  incrustation  in  boilers.  Complete 
Specification.     October  9. 

19.170.  H.  Prince.  Improvements  in  apparatus  for 
rowsing  liquors.     October  9. 

19,175.  A.  Gray.  Improvements  in  apparatus  used  in 
the  manufacture  of  paper,  linen,  or  other  fabrics,  coated 
or  impregnated  with  celluloid,  or  varnish,  or  the  like. 
October  9. 

19,293.  J.  L.  .Mitton  and  T.  J.  L.  Mitton.  Improvements 
in  retort  mouthpieces  and  self-sealing  lids  for  same. 
October  11. 

19,488.  T.  Scott  and  The  Patent  Salt  Co.,  Lim.  Im- 
proved evaporator  for  obtaining  common  salt  and  for 
analogous  purposes.     October  13. 

Complete  Specifications  Accepted.* 
1893. 

19,618.  E.  J.  Preston.  Improvements  in  apparatus  for 
intensifying  fluid  pressure.     October  17. 

22,681.  G.  Axdorfer  and  C.  F.  II.  Sass.  Improvements 
in  apparatus  for  mixing  gas  and  air  for  gas  furnaces. 
September  26. 

23,124.  G.  Dasse  and  C.  JTettweis.  Improvements 
relating  to  drying  and  carbonising  apparatus  for  textile  and 
other  matters.     October  10. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

17.679.  F.  Bremme.  Improved  mode  of  treatment  and 
apparatus  for  tho  carburation  of  gases.  Complete  Specifi- 
cation.    September  17. 

17,693.  .T.  W.  Scott.  Improvements  in  and  relating  to 
apparatus  for  extracting  the  solid  and  gaseous  impurities 
from  illuminating  aud  other  gases.     September  18. 

17.759.  W.  B.  Hartridge.  Au  improvement  in  artificial 
fuel.     Septembet  18. 

17.760.  W.  15.  Hartridge.  Improvements  in  apparatus 
for  the  manufacture  of  artificial  fuel.     September  18. 

17,873.  H.  T.  Blake.  Dowson  gas  enricher.  Septem- 
ber 20. 

17.9S7.  S.  de  la  G.  Williams.  Improvements  in  and 
apparatus  for  the  production  of  gaseous  fuel.    September  2 1 . 

ls,07S.  P.  Dvorkovitz.  Improvements  in  and  apparatus 
for  enriching  gases  by  liquid  hydrocarbons.     September  22. 

1S.091.  R.  Clough,  M.  L.  Mulholland,  and  R.  Clough, 
jun.  Improvements  in  apparatus  for  purifying  coal  or  the 
like  material  by  the  washing  process.     September  24. 

18,237.  G.  Threlfall  and  R.  J.Hodges.  Improvements 
in  gas  generating  apparatus.     September  20. 

18,248.  C.  E.  Parker-Rhodes  and  S.  F.  St.  .1.  Steadman. 
Improvements  in  or  relating  to  the  treatment  of  hydro- 
carbon oils,  spirits,  and  other  highly  inflammable  materials 
of  a  like  nature     September  26. 

18,369.  G.  Threlfall  and  R.  J.  Hodges.  Improvements 
in  and  connected  with  gas-producing  apparatus.  Septem- 
ber 28. 

18.440.  S.  Hersey  and  Kirkham,  Hulett  and  Chandler, 
Lim.  Improvements  in  apparatus  for  washing  or  scrubbing 
gas.     September  2S. 

18.441.  Kirkham,  Hulett,  and  Chandler,  Lim. — From 
F.  D.  Marshal,  Denmark.  Improvements  in  apparatus  for 
condensing  and  washing  gas.     September  28. 

18,443.  S.  H.  Terry.  Improvements  relating  to  the  use 
of  liquid  fuel  and  apparatus  for  that  purpose.  Septem- 
ber 28. 

18,445.  B.  H.Thwaite.  Improvements  in  gas-generating 
plant.     September  29. 

18,510.  W.  Kemp.  Improvements  in  apparatus  for 
enriching  gas.     September  29. 

18,715.  A.  W.  Summers.  Fuel-saving  compound. 
October  :!. 

18,8S9.  R.  Middleton.  Improvements  in  machinery  used 
in  process  of  manufacturing  fuel  or  other  dust  into  blocks 
for  use  in  furnaces.      October  5. 

19,003.  A.  TV.  Pickering.  An  improved  method  of  and 
means  for  manufacturing  gas  of  illuminating  and  com- 
bustible properties.     October  6. 

1'.<,127.  J.  T.  Donovan  and  H.  L.  Gardner.  A  new  and 
improved  process  for  the  production  of  ozone.  Complete 
Specification.     October  9. 

19,130.  R.  H.  Courtenay.  An  improved  method  of 
rendering  the  combustion  of  coal-gas  more  perfect,  with 
appliances  for  same.     October  9. 
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l'.i.iT''  K  V.  Reigel  inn  IK.  V  Solbrig.  Improvements 
relating  i"  Ihi  protection  ol  the mantles  and  chimneys  of 
incahdesi  i  ht  -.I-  lights,     October  9. 

19,457.  T.  Clapham  and  .1.  Lay  cock.  Improvements  in 
apparatus  for  use  in  the  puri6oation  of  coal  or  other  illu- 
minating gas.     October  18. 


III.— DKSTIU'ITIVK  DISTILLATION,  TAB 
PBODTJCTS,  Etc. 

Application. 

17,i;i7.  W.  E.  Hutton.     Improvements  in  apparatus  for 
the  distillation  of  coal,  lignite  ami  dross.     September  17. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

j.   i..  Lederor.     Process  for  obtaining  pure  phenols 
from  mixtures.     September  26. 

18,429.  A.  Feer.  Improvements  relating  to  tbe  prepara- 
tion of  dinzo  salts,  and  to  the  nse  of  the  same  for  dyeing 
and  printing.     September  28. 

\  M  Clark  --From  A  Edinget  and  A.  Muller, 
Germany.  Tbe  manufacture  of  alkylrhodonates  and  acid 
chlorides  of  chinolin,  pyridin,  antipyrin,  and  isocbinolin, 
and  their  derivatives.     Septi  mber  29. 

18,578.  II.  K.  Newton.— From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  ooloaring-matters.     October  1. 

18,588.  C.   I>.  Abel.— From  the   Aetien  Gesellscbaft  fiir 
Anilin  Kabrikation.  Germany.    Manufacture  of  new  conden- 
sation  products,  and  colouring-matters   derived    therefrom 
her.  l. 

■  O.  Imray.  From  the  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  basic 
orange-yellow  eolouring-matters.     I  Ictober  1. 

19.1S7.  .1.  V.  Johnson. —  From  C.  F.  Boehringer  and 
Soehne,  Germany.  Improvements  in  the  manufacture  of 
the  alkyl-ethers  of  acylized  p-amido-phenols.     October  9. 

19,188.  J.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Soehne,  Germany.  An  improved  process  for  the  manu- 
facture of  lacty  1-p-phenetidine.     October  9. 

19,420.  ("'.  1).  Abel.— From  The  Aetien  Gesellscbaft  fur 

Anilin  Kabrikation.  Germany.     Manufacture  of  a  colouring- 
matter  to  dye  cotton  without  mordant.     October  1 2. 

Couplets  Specifications  Accepted. 

1893. 

18,76;i.  J.  \'.  JohDson. — From  The  Badische  Anilin  und 
Soda  Kabrik.  Improvements  in  tbe  manufacture  of 
colouring-matters.     October  10. 

22.741.  0.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  blue  acid  colouring- 
matters  of  the  triphenvlmethane  series.     September  26. 

23,810.  C.  1>.  Abel.— From  the  Aetien  Gesellscbaft  fiir 
Anilin  Fabrication.  Manufacture  of  new  bases  and  their 
sulpho-acids.     October  3. 

23,311.  C  D.  Abel.— From  the  Aetien  Gesellschaft  fiir 
Aniliu  Kabrikation.  Manufacture  of  colouring-matters, 
dyeing  blue  with  mordants,     t  letober  Id. 

23,392.  II.  E.  Newton. -From  The  Farbenfabriken 
vormaK  K.  Bayer  and  Co.  The  manufacture  or  production 
of  colouring-matters.     October  10. 

2:l.."is.i.  II.  E  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring-matters  derived  from  antbraquinone.     October  10. 


V.— TKX.IU-,  COTTON,  Wool,,  SILK,  Kto. 
Applications. 

17,695.  A.Stephenson,     Improvements  in  apparal 

scouring  ami  washing  wool  aud  the  like,    <  lomplete 
September  17. 

17,911.  L.  Wilson.  Improvements  in  apparatus  for  dry- 
ing and  otherwise  treating  yarn  ithei  similar 
compact  form.     September 20. 

18,469,  J.  Ingleby.  Improvements  in  tbe  manufacture 
of  linoleum  and  cork  carpets,  and  apparatus  ,,r  machinery 
tb, -rrior.    September  89. 

19  185     \.  1  ■'.  B  Gojness.     An  improved  | ess  for  the 

treatment  of  textile  vegetable  fibres,  more  especially  applic- 
able tn  those  of  the  urtica  family.     '  ictober  13. 


Complete  Specifications  Accepted. 

1893. 

23.ii.VJ.  .1.  Dawson.  Improvements  in  apparatus  for  lin- 
ing wool  and  other  fibres      I  Ictober  10. 

28,124.  (i.  Dasse  and  c.  Fettweii      Si    '    tss  I. 

24,003,  I'.  I.eliner.  Improvements  in  the  production  of 
and  in  apparatus  for  producing  artificial  silk.     October  17. 

1894. 

15,140.  A.  Gruschwitz.     An   improved   process   for  the 

retting,  cleansing,  and  like  treatment  of  textile  fibres. 
September  26. 

16,137.  C  H.Arnold.  Improvements  in  the  manufacture 
of  waterproof  fabrics.     I  Ictober  3. 

17,070.  E.  Iloruung  and  1!.  Liebl.  Improvements  in 
waterproof  fabrics,  garments,  wrappers,  and  coverings,  and 
in  the  process  and  composition  for  manufacturing  the  same. 
October  17. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

18,077.  F.  Anselm  and  The  Clayton  Aniline  Co.,  Lim. 
The  production  of  new  bluc-a/.o  colours  ou  vegetable  fibre' 
or  fabrics.     September  22. 

18,218.  J.  Bolet.  An  improved  machine  for  printing  on 
textile  fabrics  and  tbe  like.  Complete  Specification. 
September  25. 

18,249.  J.  Head.  Improvements  in  machines  for  wash- 
ing or  scouring  textile  fabrics.     September  26. 

18,258.  E.  Potter  aud  Co.,  Lim.,  and  J.  Barr.  Improve- 
ments in  printing  upon  calico  aud  other  woven  fabrics. 
September  26. 

19,226.  W.  H.  Thorpe.  Improvements  in  machinery  for 
mordanting,  dyeing,  washing,  and  scouring  banks  of  yarn. 
Complete  Specification.     October  10. 

19,235.  T.  Ingham.  Improvements  in  dyeing  mixed 
woven  or  knitted  fabrics.  Complete  Specification.  Octo- 
ber 10. 

Complete  Specification  Accepted. 

1893. 

22,498.  A.  J.  Boult. — From  P.  V.  Rennard.  Improve- 
ments in  or  relating  to  tbe  clouding  of  textile  materials  in 
dyeing.     October  17. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

17,978.  K.  J.  Bayer.  Improvement  in  the  manufacture 
of  chlorine  acid  potash,  or  chlorate  of  potash.  Septem- 
ber 21. 

18,031.  G.Millard.  Improvements  in  the  art,  trade,  or 
manufacture  of  bisulphide  of  carbon. 

18,200.  W.  Walker,  Jan.,  and  F.  R.  Wilkins.  Improve- 
ments in  utilising  residual  products  obtained  in  working 
certain  kinds  of  voltaic  batteries.     September  25. 

18,519.  ■!•  Pfleger.  Improvements  relating  to  the 
manufacture  of  cyanides  and  to  apparatus  therefor.  Sep- 
(ember  39. 

18,526.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
the  manufucture  of  chlorates  of  sodium  and  potassium. 
October  1. 

18,727.  G.  Krell.  Improved  apparatus  for  concentrating 
and  distilling  sulphuric  acid  and  other  liquids  of  high 
boiling  point.     October  3. 

18,791.  W.  McD.  Mackey  and  J.  F.  Hutcheson. 
Improvements  in  and  relating  to  the  production  of  ammonia, 
i  tctober  4. 

18,792.  W.  McD.  Mackey  and  J.  F.  Hutcheson. 
Improvements  in  and  relating  to  the  production  of  cyanides, 
and  ammonia.     October  4. 

18,940.  W.  Whitehead  and  C.  Gelstharp.  Improve- 
ments relating  to  the  separation  of  arsenic,  antimony, 
bismuth,  and  other  metals  from  spirit  of  salt  (hydrochloric 
acid)  oil  of  vitriol,  or  sulphuric  acid  and  other  acid  solutions 
and  to  apparatus  therefor.     ( Ictober  5. 

18.99S.  J.  J.  Crosfieldand  K.  E.  Markel.  Improvements 
in  the  process  of  evaporating  silicate  of  soda  solutions. 
October  6. 

19,174.  T).  Levat.  Improvements  in  the  treatment  of 
natural  phosphates.     October  9. 

19,189.  T.  T.  Best  and  J.  Brock.  Improvements  in  the 
manufacture  of  chlorate  of  soda.     October  9. 

Complete  Specifications  Accepted. 
1893. 

£1,239.  J.J.  Hood  and  A.  G.  Salamon.  Improvements 
in  the  preparation  of  cyanogen  compounds.     October  10. 

21,451.  J.  Brock,  A.  E.  Hetherington,  F.  Hurter,  and 
J.  Easchen.  Improvements  in  the  manufacture  of  sulpho- 
cyanides,  in  the  recovery  of  by-products,  and  in  apparatus 
therefor.     October  17. 

1894. 

4916.  A.  J.  Bonlt.— From  E.  Warzee,  Belgium.  Process 
for  the  separation  and  precipitation  of  salts  of  iron  and 
zinc  from  solutions  containing  both.     October  17. 

16.067.  J.Grossman.  Improvements  in  the  preparation 
and  manufacture  of  hydrosulphurous  acid  and  hydro- 
sulphites.     October  3. 

16.068.  J.  Grossman.  Improvements  in  the  preparation 
and  manufacture  of  hydrosulphurous  acid  and  hydro- 
sulphites.     October  17. 

17,275.  T.  Craney.  Improvements  in  salt  evaporators. 
October  17. 


VI11.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

18,256.  J.  L.  Wittwe.  Glass  which  consists  of  spun 
glass.     September  26. 

18.397.  The  Worcester  Royal  Porcelain  Co.,Lim.,  W.  M. 
Binns,  and  G.  II.  Hancock,  "improvements  in  the  manufac- 
ture of  decorated  fictile-ware.     September  28. 


19,515.  C.  Jousset  and  F.  R.  Boardman.  Improvements 
in  a  composition  which  will  adhere  to  glass,  and  is  for  the 
purpose  of  diffusing  and  colouring  the  light.     October  13. 


Complete  Specifications  Accepted. 

1893. 

16,156.  J.  Gratton.  New  design  for  a  potter's  oven 
bottom.     October  3. 

22,637.  J.  ft.  Hanquinattx.  Improvements  in  ovens  for 
baking  or  tiring  ceramic  ware  and  other  refractory  products. 
September  20. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

17,021.  W.Smith.  Improvements  in  the  manufacture  of 
bricks  or  building  blocks.     September  17. 

17, SOS.  C.  Masker  and  A.  Musker.  Improvements  in  or 
connected  with  machinery  for  making  paving  or  building 
slabs  or  blocks  and  other  articles.     September  20. 

17,920.  W.  Clark  and  A.  W.  Rammage.  Improvements 
in  fireproof  floorings.     September  20. 

17,947.  J.  Ryder  and  Sons,  Lim.,  and  J.  Ryder.  Im- 
provements in  the  manufacture  of  red  bricks,  terra-cotta, 
tiles,  and  similar  goods.     September  21 . 

1S,210.  G.  S.  Cory.  An  improved  composition  for  roads, 
pavements,  and  floors.     September  25. 

18,233.  J.  T.  Pearson.  Improvements  in  pavements  and 
material  applicable  thereto.     September  26. 

19,080.  G.  Falcomiier.  Improvements  in  or  relating  to 
the  construction  of  transparent  or  translucent  walls,  ceilings, 
floors,  or  the  like.     October  8. 

19,180  C.  A.  Balph  and  E.  T.  S.  .Wright.  Improve- 
ments in  and  relating  to  fireproof  floors  and  ceilings. 
Complete  Specification.     October  9. 

19,325.  T.  R.  W.  Mossmam.  An  improvement  in  the 
construction  of  fireproof  floors  and  roofs.     October  11. 

19,437.  E.  Tortora.  Improvements  relating  to  the  treat- 
ment of  terra-cotta,  wood,  clay,  gypsum,  limestone,  and 
other  materials  for  preserving  and  other  purposes.  Com- 
plete Specification.     October  12. 

19,525.  J.  H.  Barry.  Improved  paving  by  the  utilisation 
of  waste  materials.     October  13. 


Complete  Specifications  Accepted. 

1893. 

21,292.  A.  Patrick,  improvements  in  the  manufacture 
of  Portland  cement,  pigments,  and  other  f  nely  pulverised 
materials,  and  in  apparatus  therefor.     September  26. 

1894. 

5071.  G.  W.  A.  Stein.  Improved  process  for  manu- 
facturing hydraulic  cement.     September  26. 

14,699.  W.  Whittaker.  Improvements  in  fireproof  and 
waterproof  ceilings  and  flues.     October  17. 

15,231.  C.  Howard.  Improved  method  of  vulcanising 
and  drying  wood.     September  26. 
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X.— METALLURGY,  MINING,  Etc. 

Applications. 

16,003a.  II  I'.Hi-  and  li.  G.  Colcby.  A  new  alloy  appli- 
cable for  umbrella  fittings,  parts  of  biojcles,  and  for  other 
uses,  where  u  Bon-oorrodible,  strong,  and  light  metal  is 
required.  Filed  September  '"-  Dsts  claimed  Aagasl  22, 
1894. 

17,666.  S.  Trivick,  P.  A.J.  Head,  and  J.  Eisner.  Set 
Class  i 

17,820  W  1'.  Thompson. — From  0.  Nioolai,  Germany. 
An   improved    solder   for   soldering  aluminium,  aluminium 

alloys,  and  otlur  metals.    September  19. 

17,901.  II.  li.  Angel.  Improvements  in  the  extraction 
of  lead  with  silver,  gold,  or  other  minerals  contained  in 
sulphide  of  /.inc.    September  21. 

17.967.  ,7.  Mactear.  Improvements  in  the  obtaiument 
of  precious  metals.      September  21. 

17, '.'74  A.  .1.  Hoult.— From  A.  L.  Grant  and  C.  G. 
Biebaidson,  United  States.  Improvements  in  the  refining 
of  nickel  and  copper  mattes.     September  21. 

18,003.  II.  L.  Salman.  Improvements  in  or  relating 
to  the  obtaining  of  precious  metals   from   their  solutions. 

September  21, 

18,070.  J.  Mactear.  Improvements  in  the  obtainment  of 
precious  metals.     September  22. 

18,146.  H.  L.  Sulman.  Improvements  in  or  relating  to 
the  recovery  of  precious  metals  from  their  ores.  Septem- 
ber 24. 

18,151.  F.  C.  May.  An  improved  process  for  the  extrac- 
tion of  gold  and  silver  from  their  ores.     .September  25. 

18,155.  J.  Green.  Improvements  connected  with  the 
manufacture  of  iron.     September  25. 

1S.212.  G.  A.  Dick.  Improvements  in  or  connected  with 
means  or  appararus  for  treating  heated  metals  under  pres- 
sure.    September  25. 

18,264.\Y.  1!.  llenshaw.  Improvements  in  the  treatment 
for  re-manufacture  of  light  scrap  iron  or  steel ;  machinery 
and  furnace  therefor.     September  26. 

18,279.  A.  F].  Morgans.  An  improved  process  for 
extracting  precious  metals  from  their  ores.     September  26. 

18,425.  J.  Mactear.  Improvements  in  the  extraction  of 
precious  metals  from  ores.     September  28. 

18,529.  J.  Ptleger.  Improvements  relating  to  apparatus 
for  use  in  the  manufacture  of  alkaline  metals.   September  29. 

IS. 569.  J.  Harris.  Improvements  in  apparatus  for 
treating  ores.     October  1. 

18,592.  II.  L.  Sulman  and  F.  L.Teed.  Improvements  in 
or  relating  to  the  extraction  of  precious  metals  from  their 
ores.     October  1. 

18,844.  li.  Stone.  Improvements  in  the  manufacture  and 
treatment  of  iron,  steel,  lead,  copper,  tin,  zinc,  and  similar 
materials.     October  4. 

18,919.  B.  Talbot.  Improvements  in  the  manufacture  of 
steel.  Complete  Specification.  Filed  October  5.  Date 
applied  for  March  23,  1894,  being  date  of  application  in 
united  States. 

18,939.  J.  Y.  Johnson.— From  X.  Basset  and  W.  de 
Baranoff,  France.  A  process  for  the  treatment  of  either 
natural  or  artificial  clays  or  silicates  containing  aluminium. 
October  5. 

19,091.  S.  Trivick.  Improvements  in  and  relating  to  the 
purification  of  iron  and  steel.     October  8. 

19,303.  W.  Hammond.  An  improvement  in  various  fire- 
bricks and  blocks  for  heating  and  annealing  steel,  iron,  or 
copper-wire  for  special  manufacture  and  mercantile  purposes. 
October  11. 

19,394.  T.  Twvnam.  Improvements  in  the  utilisation  of 
purple  ore  and  other  iron  oxides.     October  19. 

19,510.  H.  G.  Partin.  A  new  alloy  of  aluminium. 
October  13. 


COMPLETE    BraOTJXOAXXOM    AlCIlTKD. 

1893. 

g,  J.  B.  Torre*.  A  oem  or  improved  furnace  with 
fixed  crucible  for  and  connected  with  the  metallurgical  and 
siderurgycal  treatment,  redaction  and  refiai  and 

mel  ii-     Septi  mb  t  86. 

81,760    8.0  Cowpw  Coles  and  Sir  B.  W.  Walker,  Bart. 

Improvements    relating    to    the    deposition    of    metals    and 

compound'..    October  3. 

22,768.  <;.  Fisher.  Combined  pig  iron  moulding  apparatus 
and  pig  carrier  for  blast  run  October  10. 

23,048.  F  Watkins.  A  process  for  coating  iron,  steel,  or 
other  metallic  plates  with  tin,  teme,  and  other  mixtures,  by 
the  application  or  us,-  of  li  ir.I  paraffin  or  paraffin  wax, 
ozokerite,  aud  earth  wax,  or  a  combination  of  either  the 
above  substances,  bv  themselves  or  in  combination  with 
palm  oil  or  palm  oil  mixtures.     October  10. 

23,636.  T.  IIaui|iton  Improvements  in  the  manufacture, 
of  armour  plates  and  in  ingots  therefor.     October  10. 

1894. 
4199.    11.    V7.    Gabbett-Pairfax,    aud    W.    Beardmore. 

Improved    method    of    and     apparatus     for    hardening    or 
tempering  steel  plates  and  other  articles,     t  fctober  3. 

10,178.  T.  W.  Walker.  An  improved  method  of  pre- 
paring iron  or  steel  blooms  or  billets  to  be  used  in  guide 
and  other  small  mills.     October  10. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

17,741.  W.  P.  Thompson. — From  A.  Lessing,  Germany. 
Improvements  in  or  relating  to  galvanic  batteries.  Septem- 
ber 18. 

18,172.  J.J.Maclean.  Improvements  in  and  apparatus 
for  the  extraction  of  gold  by  elecrrolysis.     September  25. 

18,202.  H.  V.  Coad.  Improvements  iu  and  connected 
with  primary  batteries.     September  25. 

18,288.  C.  Riordon.  Improvements  in  secondary  or 
storage  batteries.     Complete  Specification.     September  26. 

18,809.  F".  King.  Improvements  in  or  connected  with 
secondary  or  electric  storage  batteries.     October  4. 

18,814.  B.  A.  Balasny.  Improvements  in  electric 
batteries.     October  4. 

19,150.  \Y.  H.  Beck  and  C.  R.  Fletcher,  United  States. 
Improvements  in  the  method  of  and  apparatus  for  the  electro 
deposition  of  metals.     October  9. 

19,423.  J.  H.  Dunn.  Improvements  in  the  construction 
of  retorts  or  furnaces  for  the  production  of  gases  by  the 
use  of  electricity.     October  12. 

Complete  Specifications  Accepted. 
1893. 
20,975.     J.    A.    S.    Gregg.      Improvements    in    voltaic 
batteries.     October  10. 

23,478.  A.  Coehn.  Improvements  relating  to  the  electro- 
lytic preparation  of  oxygen  and  the  halogens,  and  to  the 
simultaneous  production  of  electrodes.     October  10. 

1894. 

13,377.  P.  Jensen. — From  H.  C  F.  Stormer.  Improve- 
ments in  processes  and  apparatus  for  electrolytically  treating 
salts  in  solution  or  in  molten  state.     September  26. 

14,634.  C  E.  Buell.     Galvanic  battery.     October  3. 

16,002.  H.  A.  House,  H.  A.  House,  jun.,  and  R.  R. 
Symon.  Improvements  in  apparatus  for  refining  metal  by 
electrolysis.     September  26. 

16,425.  D.  Young. — From  The  Hess  Storage  Battery  Co. 
Improvements  in  electric  accumulators  or  storage  batteries. 
October  10. 
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XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

10.  J.  K.  Hill.  Improvements  in  the  manufacture  of 
soap  and  glycerine.     September  20. 

18,207.  A.  J.  Inston.  Improvements  in  recovering  grease 
from  waste  suds  which  have  been  used  in  washing  wool, 
hair,  or  other  fibre.     September  25. 

1S.42-.  S.  Rosenblum  and  F.  L.  Bartelt.  An  improved 
washing  powder.     September  28. 

18,891.  11.  Armstrong.  Improvements  in  detergent 
compounds.     October  5. 

Complete  Specifications  Accepted. 

1893. 

18,767.  F.  B.  AspinaU,  R.  W.  Hoar,  and  G.  H.  Wise. 
Improvements  in  bleaching,  sweetening,  and  purifying  oils 
and  fats.     October  10. 

24,556.  J.  V.  Ruynibeke.  Process  of  distilling  glycerine 
and  similar  liquids,  and  of  treating  the  residinm  obtained 
alter  distilling  glycerine.     October  10. 

1894. 

9526.     A.  W.  Winter.     See  Class  XVIII.  A. 
15,228.  J.   O.   Klimsch.     Improvements   relating   to  the 
manufacture  of  soaps.     October  17. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

17,630.  K.  Ammann.  Improvements  in  washing  blue. 
Complete  Specification.     September  17. 

17,662.  R.  Hingston  and  J.  P.  Wernegreen.  An  im- 
proved anti-fouliug  composition  for  the  prevention  of  marine 
growth  in  or  on  wood  or  iron.  Complete  Specification. 
September  17. 

17,740.  J.Morris.  Improvements  in  or  relating  to  the 
production  of  crystals  or  formation  of  oxide  chiefly  for 
decorative  pmposes.     September  18. 

17,747.  F.  W.  Oliver.  Improvements  in  paint.  Sep- 
tember 18. 

18,269.  J.  Schmid.  Improved  mass  as  substitute  for 
caoutchouc  and  process  for  manufacturing  same.  September 
26. 

18,906.  P.  Mercier.  A  new  composition  with  india- 
rubber.     October  5. 

19,363.  G.  Kockliffe.  A  new  anti-corrosive  ard  non- 
fouling  composition.     October  11. 

19,469.  J.  Noad.  Improvements  in  blacking  and  other 
leather-dressing  compositions.     October  13. 

Complete  Specifications  Accepted. 


1893. 


R.    G.    Bennett. 


Improvements    in    varnish. 
I  mprovements 


19,115. 
October  17. 

20,234.  P.  A.  Newton. — From  A.  Xobel. 
in  artificial  india-rubber.     October  S. 

20,239.  J.  H.  Noad  and  S.  Z.  de  Ferranti.  Improvements 
in  the  manufacture  of  white  lead.     October  3. 

21,292.  A  Patrick.     See  Class  IX. 

23,028.  E.  M.  Desprez.  A  new  elastic  material  or  manu- 
facture composed  chiefly  of  gutta-percha,  india-rubber,  or 
other  analogous  substances,  and  the  application  of  the  same 
to  various  useful  purposes.     October  17. 


24,356.  1 1  -  "I I  -  Lake.— From  A.  C.  Girard  and  E.  A.  G. 
Street.  An  improved  manufacture  of  writing  pencils. 
October  17. 

1894. 

9823.  1).  Coventry.  An  improved  composition  or  colour 
for  shading  glass  on  conservatories,  or  for  similar  purposes. 
October  3. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

18,262.  J.  Baird.  A  novel  process  or  means  for  im- 
proving the  colour  of  raw  or  tanned  skins,  hides,  and 
leathers,  and  in  the  employment  of  an  ingredient  therewith. 
September  26. 

l!i,427.  R.  Ergang.  Improvements  in  machinery  or 
apparatus  for  dyeing  skins.     October  12. 

Complete  Specifications  Accepted. 

1893. 

22,849.  W.  L.  Jackson.  An  improvement  in  softening 
and  cleansing  hides.     September  36. 

1894. 

11,426.  P.  C.  Hewitt.  Improvements  in  processes  and 
apparatus  for  cooling  glue  and  forming  it  into  sheets. 
September  26. 

13,369.  P.  C.  Hewitt.  Improvements  in  clarifying  or 
removing  impurities  from  glue  and  other  substances. 
September  26. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

17,744.  L.  I.  N.  Norman.  Improvements  in  the  manu- 
facture of  brewing  syrup.     September  18. 

17,976.  W.  P.  Thompson.— From  H.  A.  J.  Manoury, 
France.  An  improved  method  of  purifying  '•  masses  cuites  " 
ami  raw  sugars.     September  21. 

18,358.  H.  C.  E.  Wilmot.  Improvements  in  the  treat- 
ment of  starch  or  starchy  matter,  or  crystallisable  sugar, 
for  the  obtainment  therefrom  of  products  more  especially 
suitable  for  use  in  brewing.     September  27. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

17,712.  K.  G.  Francis.  Improvements  in  the  method  of 
and  in  means  for  conditioning  beer  and  other  similar  liquids. 
September  IS. 

17,744.  L.  I.  N.  Normm.  Improvements  in  the  manu- 
facture of  brewing  syrup.     September  IS. 

17,848.  C.  J  Ollagnier.  Improvements  in  apple  wine 
and  other  presses.     September  19. 

17,904.  A.  Kinder.  Improvements  in  malt  kilns.  Sep- 
tember 21. 

17. %5.  F.  W.  Golby. — From  J.  Puybeyroux,  France. 
A  process  and  apparatus  for  distilliog  and  rectifying  alcohol. 
September  21. 

18,014.  F.W.Forbes-Ross.  Improvements  in  or  relating 
to  brandy,  whiskey,  and  ether  spirits  or  liquors.  Sep- 
tember 22. 

18,435.  A.  J.  Honlt. — From  A.  Uelhaise,  Belgium.  Im- 
provements in  or  relating  to  the  purification  of  beer.  Sep- 
tember 28. 
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Improved  apparatus   tor   use  in 
Improvements    in    fermenting 


18,638.  T.    B,   Todd, 
brewing.    <  tetober  9. 

19,100.  a.    |i     Carrie, 
apparatus.    <  Ictober  0. 

3,  \Y    G.  Johnston  and  .I.E.  Warwick.     Improve- 
ment- iii  or  relating  to  the  treatment  or  preparation  of 

M  list       1  vt,.i>.  ill. 

Complete  Specification-  Accepted. 

1893. 

19,848,  W  .  S.  Squire)  Improvements  in  the  manufacture 
of  yeast .     September  26. 

21,389.  J.  Heron.  Improvements  in  the  manoiacture  of 
compounds  suitable  for  tin-  prodoction  of  ginger  beer,  herb, 
or  botanic  beers,  or  other  fermented  beverages.  Sep- 
tembi  r  26. 

98,846.  1'.  Faulkner  and  J.  E.J.  Johnson.  Improved 
manufacture  or  production  of  extracts  from  malted  grain. 
i  Ictober  17. 

1894. 


G.   (..   lave, 
yeast.     October  10. 


Improvements  in  the  treatment  of 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

17,676.  J.  C.  Benit.  Improvements  in  preserving  milk 
and  cream.     September  17. 

18,133.     E.    Edwards.  —  From     R.    Luders,     Germany. 
Improvements  in   the  process  of  and  appliances  for  stere 
Using  and  keeping  sterelised  milk  in  infant's  feeding  bottles. 
September  24. 

18.143.  W.  Paasch.  Improvements  in  pasteurising 
apparatus  for  milk,  cream,  or  the  like.  Complete  Specifi- 
cation.    September  24. 

18,285.  G.  Gacrtuer.  Process  for  reducing  the  proportion 
of  caseine  contained  in  milk,  and  regulating  simultaneously 
the  proportion  of  fat.     September  20. 

18,535.  JT.  Gill.  Improvements  in  furnaces  for  destroying 
towns'  refuse  and  the  like.     I  letober  1. 

19,037.  J.  Pumphrey.  Improvements  in  means  for  pre- 
venting the  destruction  of  food  and  similar  substances  by 
.  icessive  heat.     '  ictober  8. 

19,064.  E.  Leslie.  Improvements  in  milk  sterilizers. 
October  8. 

19,309.  T.  T.  Chard.  A  new  and  improved  phosphate 
food  for  horse-.     ( lomplete  Specification. 

19,31(1.  B.G.Nash.  Improvements  in  the  preservation 
of  milk.     < letober  1 1. 

Complete  Specifications  Accepted. 


9526.  A.  W.  Winter, 
fats.     September  26. 


1894. 
Improvements  in  compound  edible 


B. — Sanitary  Chemistry. 

18,765.  W.  E.  Adeney  and  \V.  K.  Parry.  Improvements 
relating  to  the  employment  of  aluminium,  sulphate,  and 
like  clarifying  agents  in  the  purification  of  sewage, 
t  Ictober  3. ' 

19.482.  H.  L.  Hinnell.  Improvements  in  the  construc- 
tion of  filter  beds  for  the  filtration  of  liquids  from  sewage 
sludge,  mud,  bleachers'  dyers',  tanners',  and  manufacturers' 
refuse,  and  in  apparatus  or  arrangements  for  use  therein 
and  coveriug  the  sarus.     October  13. 


(   .'Mil  I  li     Sll.  II  n   LTIOM    A.I  .llll  li. 
1894. 

IS,080.  B.  A.  Chesebrough.  Improvement!  in  the  method 
of  cremating  garbage  and  othet  refuse.    Septembei  98 


XIX— PAPER,  PASTEBOARD.  Etc. 

Api-i.u  ation. 

17,905.  J.  Baier.     Improvement  of  imitation  whalebone. 
September  20. 

Complete  Specification  Accepted. 
1894. 

14,884.  ll.i).  Hand.     Improvements  in  the  manufacture 
of  parchment,     (letober  3. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Application-. 

18,509.  M.  Otto  and  A.  Verley.  Manufacture  of  ethers 
of  the  alcohols  contained  in  natural  essences  and  of  their 
corresponding  alcohols.  Complete  Specification.  Septem- 
ber 29. 

19,263.  G.  Braun.  Improved  method  of  recovering 
solvents  used  in  the  manufacture  of  pyroxylin  products. 
October  in. 

19,542.  L.  Lederer.  Production  of  anilides  of  phenox- 
acetic  acid  and  their  homolognes.     October  11. 

Complete  Specification  Accepted. 

1894. 

15,171.  P.  P.  Monnet.  A  process  for  the  manufacture 
of  a  scent  essence  termed  "  Rhodinol."     September  26. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

17,758.  V*.  Mathieu.  A  process  for  photographing  in 
colours.     September  18. 

18,282.  C.  Beadle.  A  process  for  sensitising  photo- 
graphic paper.     September  26. 

Complete  Specifications  Accepted. 

1893. 
21,686.  W.  Fairweather.— From  J.   Kost.     A  reflecting 
and    ventilating    device    or    apparatus    for    photographic 
exposure  by  the  magnesium  light.     October  17. 

1894. 

14,161.  J.  Joly.  Improvements  in  or  relating  to  photo- 
graphing in  colours.     ( Ictober  3. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

17.919.  H.  J.  Koster.  Improvements  iu  the  manufacture 
of  matches.     September  20. 

17,900.  A.  Brock.  An  improved  pyrotechnic  compound. 
September  81. 

17,994.  II.  S.  Maxim.  Improvements  relating  to  smokc- 
less  explosives.     September  21. 

IS,  156.  G.  H.  Hosie.  Improvements  in  and  relating  to 
the  manufacture  of  nitro-cellulose,  oxy-nitro-cellulose,  and 
hydro-nitro-cellulose.     September  25. 

1S,496.  F.  W.  Bawden.  An  improved  explosive. 
September  29. 

15.682.  H.  Maxim.  Improvements  in  fulminating  com- 
pounds.    Complete  Specification.     October  2. 

18.683.  B.  C.  Schupphaus.  Improvements  in  the  process 
of  nitrating  cellulose.     Complete  Specification.     October  2. 

18,921.  O.  Imray. — From  F.  C.  Glaser  and  Co.,  Germany. 
Manufacture  of  a  new  explosive.     October  5. 

19,098.  A.  G.  Brookes.— From  W.  ,T.  Smith,  United 
States.  Improvements  in  exploders  or  fuses  for  projec- 
tiles.    Complete  Specification.     October  9. 

19,299.  G.  Hiibner.  Improvements  in  smokeless  explo- 
sives.    Complete  Specification.     October  11. 


Complete  Specifications  Accepted. 

1993. 

20,467.  P.  A.  Newton. — From  A.  Nobel.  Improvements 
in  fuses  for  mining  and  similar  purposes.     October  17. 

23,416.  K.  C.  Edmunds.  Improvements  in  explosives. 
October  3. 

23,579.  H.  B.  von  Dahmen.  An  improved  manufacture 
of  explosives.     October  10. 

1894. 

15,887.  G.  J.  Buechert.  Explosive  compounds.  Sep- 
tember 26. 


XXIII.— ANALYTICAL   CHEMISTRY. 

Complete  Specification  Accepted. 

1893. 

23,039.  R.  W.  Woosnam  and  the  Dairy  Supply  Co.,  Lim. 
Improvements  in  apparatus  specially  suitable  for  use  in 
estimating  the  amount  of  fat  in  milk  and  other  substances. 
September  26. 
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NOTICES. 


Xotice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  ltule  27  sanctioned  at  the  Annual  General 
.Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st  next,  and  also  those  elected  since  the  last  Annual 
General  Meeting,  who  do  not  pay  subscription  for  1894, 
will  be  required  to  pay  an  entrance  fee  of  one  guinea.  In 
accordance  with  the  same  rule  the  Lite  Composition  Fee  will 
be  20/.,  instead  of  lo7.  as  heretofore,  after  the  1st  January 
next. 
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Banki  ks'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Hankers  in  town  and  country; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  the 
ber  number  of  the  Journal,  which  should  then  be  sent 
to  the  Honorary  Treasurer,  Mr.  E.  Kider  Cook,  East  London 
Soap  Works.  Bow,  E. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  ease  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSroTriswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


Notice  is  hereby  given  that  the  next  List  of  Members 
will  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  election 
should  communicate  with  the  General  Secretary. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1S95,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  loth,  1895. 
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Meeting  held  Monday,  November  '<th,  1894. 


Mi:.    B.    E.    l:.    NIWLvNIi-    I.\   THE    CHAIB. 


The  Session  for  1834-93  commenced  on  Monday- 
November  :">th. 

After  some  brief  opening  remarks  from  the  new  Chairman 
of  the  Section,  Mr.  B.  E.  R.  Newlands,  and  the  reading  of 
the  Minutes  of  the  last  meeting  h_v  the  Secretary,  Mr. 
Watson  Smith  was  called  upon  to  read  the  following 
posthumous  paper  by  Dr.  C.  E.  Alder  Wright,  lie  said:— 
■•  With  regard  to  the  piper  I  am  abou"  t  i  read,  when  our 
Secretary,  Mr.  duo.  Heron,  wrote  and  told  me  Di.  Alder 
Wright  had  promised  to  prepare  one  for  the  autumn  session 
of  the  London  Section,  I  found  that  Mrs.  Alder  Wright  was 
unaware  that  such  a  paper  existed. 

"On  looking  among  Dr.  Wright's  papers  however, 
relating  to  his  work  on  the  alloys,  we  fouud  last  of  all  a 
bundle  of  papers  forming  a  rough  draft,  with  empty  spaces- 
left  for  references  and  for  two  illustrations. 

"  Mrs.  Wright  then  remembered  how  that  the  week  before 
his  death  our  friend  had  laboured  to  complete  this  paper, 
and  so  fulfil  his  promise  to  our  Secretary  and  to  the  Section. 
She  recollects  that  on  finishing  the  paper,  he  seemed  much 
exhausted,  and  exclaimed,  '  There,  I  hare  done  all  I  shall 
erer  do  on  that  subject,  una  now  I  shall  take  sunn 
rest.' 

"  Somewhat  remarkable,  too,  are  the  words  he  wrote  on 
the  cover  of  the  paper,  '  Final  Paper  for  the  Society  of 
Chemical  Industry.' 

"  I  have  filled  in  the  references  reipuired,  and  have  dis- 
covered one  of  the  figures  referred  to,  in  the  Proc.  Roy.  Soc, 
but  I  cannot  find  the  second,  and  must  omit  it. 

"  I  may  perhaps  add  that  it  is  at  the  request  of  his  widow 
that  I  have  undertaken  to  revise  and  to  read  this,  Dr. 
Wright's,  last  scientific  contribution. 

"  Probably  no  more  fitting  memorial  of  an  eminent  man  of 
science  could  be  imagined  than  that  now  left  behind  him  by 
Dr.  Alder  Wright  himself,  in  the  presentation  of  'lie  series 
of  experimental  essays  to  thelioyal  Society  on  the  scientific 
aspects  of  this  question  of  the  alloys,  now  completed  in  the 
presentation  of  the  paper  before  us  on  the  technological 
and  other  bearings  of  the  subject.'' 
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niK  COMPOSITION  AND  CONSTITUTION  OF 
CERTAIN  ALLOYS. 

BY    DK.    C.    R.    -VI.PER    WRIGHT,    F.R.S. 

Fob  some  years  past  the  author  has  devoted  a  large  amount 
of  time  to  a  laborious  experimental  inquiry  into  the  subject 
of  the  relations  of  metals  to  one  another  as  regards  their 
mutual  miscibility  or  solubility  when  rendered  fluid,  by 
heat  ;  main  of  the  results  obtained  have  from  time  to  time 
been  communicated  to  the  Royal  Society,  and  abstracted 
from  the  proceedings  of  that  Society  to  the  pages  of  this 
Journal.*  The  present  paper  has  for  its  object  partly  to 
collect  together  and  epitomise  the  general  conclusions  that 
may  be  drawn  from  these  particular  researches,  so  far  as  at 
present  completed,  and  partly  to  discuss  the  subject  in 
general ;  more  especially  siuce  a  good  deal  of  confusion 
appears  to  exist  in  the  minds  of  various  writers  between 
certain  phenomena  which,  though  allied,  are  really  sharply 
distinguishable  from  one  another ;  whilst  a  number  of  the 
statements  on  the  subject,  repeated  from  text-book  to  text- 
book till  fossilised,  are  in  point  of  fact  considerably 
inexact. 

When  two  metals  are  melted  separately  and  the  one  fluid 
poured  into  the  other  and  the  whole  vigorously  stirred,  it 
sometimes  happens  that  more  or  less  complete  solidification 
is  brought  about  on  account  of  chemical  action  takiiig 
place  between  the  two,  resulting  in  the  formation  of  a 
definite  atomic  compound  which  is  solid  at  the  temperature 
of  the  crucible,  and  is  not  wholly  dissolved  in  whatever 
excess  of  either  constituent  may  happen  to  be  present.  This 
solidification,  however,  is  comparatively  of  rare  occurrence; 
in  any  case  it  can  always  be  avoided  by  employing  a 
temperature  sufficiently  high  to  keep  the  mass  perfectly 
liquid,  in  which  case  one  of  two  things  happens  :  either  the 
two  metals  intermix  perfectly,  mutually  dissolving  each 
other  so  as  to  form  a  single  permanent  homogeneous  fluid 
that  remains  uniform  in  character  so  long  as  the  temperature 
is  maintained  high  enough  to  prevent  incipient  solidification ; 
or,  they  form  two  different  liquids  not  miscible  with  one 
another,  and  separating  from  one  another  by  gravitation  on 
standing  molten  for  a  sufficiently  long  period ;  these  fluids 
consisting  respectively  of  the  first  metal  containing  in 
solution  a  saturating  amount  of  the  second,  and  vice  versa. 
The  two  cases  are  precisely  correlative  with  the  behaviour 
of  alcohol  and  water  when  intermixed  at  the  ordinary  tem- 
perature, and  that  of  ether  and  water  employed  in  proportions 
not  outside  of  certain  limits,  e.g.,  used  in  equal  volumes. 

In  some  cases  the  separation  by  gravitation  only  takes 
place  slowly,  notwithstanding  that  a  notable  difference  in 
density  may  subsist  between  the  two  binary  alloys  formed  ; 
many  hours  or  even  days  standing  molten  at  an  equable 
temperature  may  be  requisite  before  approximately  complete 
separation  is  effected,  the  two  fluids  forming  a  sort  of 
emulsion,  comparable  with  the  minute  oil  globules  suspended 
in  milk,  or  with  the  persistent  froth  formed  on  shaking  up 
ether  with  soap-water,  or  aqueous  fluids  containing  various 
forms  of  organic  matter.  This  circumstance  has  in  some 
instances  led  to  the  erroneous  belief  that  a  given  class 
of  metals  could  be  permanently  mixed  together  in  all 
pioportions  when  molten,  forming  in  all  cases  a  homo- 
geneous liquid,  when  in  point  of  fact  only  metallic  froths 
or  milks  are  formed,  consisting  of  two  different  intimately 
mixed  alloys.  In  particular,  aluminium  and  bismuth  and 
aluminium  and  cadmium  have  been  long  described  as  being 
freely  miscible,  whereas  the  contrary  is  the  actual  fact. 

*  Wright  ami  Thorn]  son  I  ertain  Ternary  Alloys.  Parts  I.  and 
II.    This  Journal,  1890, 944— 945. 

C.   R.  A.  Wright.    Certain  Aluminium  Alloys.     Tins   Journal, 

12,  182-494. 

Wright  and  Thompson;  Wright,  Thompson,  and  Leon;  C.  R.  A. 
Wright.  Certain  Ternary  Alloys.  Parts  III.,  IV.,  V.  This  Journal, 
1892,245—246. 

C.  It-  A.  Wright.  Certain  Ternarv  Alloys.  Part  VI.  This 
Journal,  ls!r>.  893. 

C.  B.  A.  Wright.  Certain  Ternary  Alloys.  Part  VII.  This 
Joun  !.")». 

C.  R.  I.Wright.  Certain  Ternary  Alloys.  Part  VIII.  This 
Journal,  1894.  621. 


On  the  other  hand,  if  a  homogeneous  fluid  mixture  of  two 
metals  be  gradually  cooled  down,  a  point   is   sooner  or  later 
arrived  at  when  solid  matter  begins  to  form.     In  some  cases, 
and  with  certain  proportions  of  the  constituents  of  the  mix- 
ture, the  temperature  at  which  solidification  begins,  remains 
constant  until  the  whole  has  solidified ;  this  only  happens 
when  a  definite  compound  of  metals  in  atomic  propor:ions 
is  produced,  no  excess  of  either  constituent  being  present. 
In  general,    the  temperature  at  which   solidification  com- 
mences is  higher  than  that  observed  later  on,  when  more 
solid  matter  has  formed,  especially  towards  the  end  of  the 
operation,  the  portions   last    solidifying   often   requiring  a 
considerable  reduction  in  temperature   before  the}'  become 
solid.     The  "  incipient  solidification  point,''*  or  temperature 
at    which    solid   matter  first  begins   to  form,   is  sometimes 
referred  to  as  the  "freezing  point  "  of  the  mixture,  but  the 
term  is  an  undesirable  one  in  this  connection,  it  being  pre- 
ferable to  restrict  the  term  "  freezing  point  "  to  that  definite 
fixed  temperature  (under  constant  conditions  as  to  pressure) 
at    which   a   single   chemical    substance    {e.g.  water,  or    a 
definite  atomic  compound  of  metals,  e.g.  SbAl)  passes  from 
the   liquid   to  the  solid   state,  this   temperature   remaining 
constant  until  the  whole  mass  has  solidified  ;  whereas  the 
•'  incipient  solidifying  point  "  refers  to  a  variable  tempera- 
ture, viz.,  that  observed  at  the  earliest  stage  of  the  passage 
from  the  liquid  to  the  solid  condition  of  certain  of  the  con- 
stituents of  a   fluid  mixture,  leaving  still  fluid  a  "  mother- 
liquor"  of  composition  different  from  that   of  the  solidified 
portion ;    this  temperature   being   not    only   more   or   less 
markedly  higher  than  the   temperature  of  solidification  of 
the  last  portions  of  the  mass,  but  being  also   a  value  which 
varies   even  for   the  same  constituents  according  to  their 
relative  proportions.     Thus  the  beautiful  experiments    of 
Neville  and  Heycock  (C.S.J.  Trans.  1889,  666  ;   1890,376; 
1892,  888)   have   shown   that    when  comparatively    minute 
amounts  of  one  metal  are  dissolved  in  a  large  quantity  of 
auother,  the  masses  exhibit  a  series  of  incipient   solidifica- 
tion points  higher  or  lower   than  the  true  freezing  point  of 
the  predominating  metal   by  amounts   closely  proportionate 
to   the   weights   of    the    other   metal    added;    a    rise  being 
exhibited  in  those  cases  where  the  two  metals  are  capable 
of    combining     chemically   together,   forming    compounds 
of  higher  melting    point    than  that  of    the   predominating 
metal   (e.g.    Sb  dissolved  in  Bi   or  in   Sn,   or  Ag  dissolved 
in    Cd)  ;   whilst   in    other  eases  a  (all  is  observed,  from   the 
magnitude  of  which   conclusions  may  be  drawn  on  Eaoult's 
principle  as   to  the  molecular  aggregation   of  the  dissolved 
metal.     Then   the   effect  of  adding  a  little  zinc  to  a  large 
mass  of  bismuth  or  lead,  is   to  produce  a  depression  in  the 
value   of  the  incipient  solidification   point   of  the  mixture 
below  the   fixed  freezing   point  of  pure  lead   (or  bismuth) 
nearly   proportionate   to   the  quantity    added;  so   that    an 
"atomic  fall  "  of  about    1'5°  in  the  first  case  and  5'03  in 
the   second  is  observed  :  values  comparable  in   magnitude 
and   identical  in  sign  with  those  observed  when  metals  are 
employed  miscible  in  all   proportions  with  bismuth  or  lead, 
e.g.,   Cu,   Ag,    Sn,   Cd,   An.     Aluminium    is    so    slightly 
soluble  in  molten  bismuth,  cadmium,  or  lead,  as  to  render 
it  difficult  to  obtain  any  reliable  measurements;  but  at  any 
rate   nothing  abnormal  is  noticeable  in  its   effect  on  these 
metals   as   compared   with    that    in  tin,   with   which    it   is 
miscible   in   all   proportions    when   molten    (Heyeock  and 
Neville,  he.  cit.  supra). 

*  When  a  mixture  of  different  substances  in  the  fluid  condition  is 
slowly  cooled,  an  immersed  delicate  thermometer  indicates  a 
gradually  decreasing  temperature  until  solid  mutter  ticgins  lo  form. 
At  this  point  a  slight  rist  in  temperature  is  usually  manifest  on 
account  of  the  mixture  having  become  more  or  less  superfused 
before  the  solid  matter  actually  separated,  the  amount  of  this  rise 
depending  on  the  nature  of  the  mixture,  and  also  on  the  details  of 
construction  of  the  thermometer,  its  capacity  for  heat  as  compared 
with  that  of  th"  mixture,  and  the  amount  ol  latent  heat  rendered 
Bensible  during  the  separation  of  solid  matter.  With  a  sufficiently 
large  mass  of  material  and  proper  arrangements  to  avoid  too  rapid 
chilling  by  radiation,  .xe..  a  practically  constant  temperature  is  thus 
indicated  for  some  considerable  period  (often  from  SO  to  loo  seconds 
or  even  more),  during  which  the  loss  of  heat  by  conduction  and 
radiation  is  balanced  by  the  ei  olution  of  heat  during  solidification  ; 
after  this  the  thermotueter  begins  to  fall  again.  The  nearly  con- 
stant temperature  observed  during  this  period  is  usually  taken  as 
the  "  incipient  solidification  point  "  ;  the  method  of  observation  has 
long  been  well  known  technically  in  connect  ion  with  the  valuation 
of  tallow,  &c,  as  "  Dalican's  process  "  (Mon.  Sci.  Paris,  1863). 
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I'll,    phenomenon  ol  Bolid   matter  from  i 

liquid  mosi  lucfa  solid  matter  being   different 

in  composition  from   the  portion  Mill  remaining    liquid,   is 
obviously  wholly  different  from  the  phenomenon  of  wan 
bility   In  t w.  .  ii   I  -  Quids  when 

solid  matt*  r  al  all  is  present  ;  but  in  many  cases  the  distinc- 
tion '  'lie  subject,  and 
notable  confusion  and  want  of  exactitude  have  according!} 
resulted.  As  an  example  of  this,  even  in  so 
revised  a  work  as  Morley  and  Muir's  dictions  just 
published,  this  statement  is  made  (articli  '(  oppei 
that  "  copper  and  lead  melted  together  at  :i  r»-,l  h.-;it 
alloys;  but  the  fused  mass  tends  to  -.  : 
tin-  uprn  r  containing  much  Cu  and  little  l'l>.  and  the  la 
much  i'l>  and  little  t  !u."  i  In  careful  examination,  however, 
this  statement  is  found  to  be  inexact;  so  long  as  the  tern- 
i  keep  the  whole  mas,  tluid  the 
fused  mass  d  si  parate  into  two  layers  any  mon  than 
does  a  mixture  of  alcohol  and  water;  but  :it  a  somewhat 
towered  temperature  solid  matter  begins  to  separate, 
rendering  the  mass  more  or  less  pasty  ;  this  solid  matter  is 
■  ither  cop|  coppi  c  combined  with  bnt  little  lead, 
forming  a  difficultly  fusible  alloy,  jusl  as  chilled  alcohol 
and  water  will  allow  solid  ither 
of  ice  alom  ly  ol  a  cryohydrate  of  alcohol,  [n 
the  case  of  copper  and  lead  the  ~olid  matter  tlm<  separating 
Boats  up  to  the  top  of  the  remaining  fluid  matter  in  which 
the  lead  is  concentrated ;  the  degrei  ofseparation  dependson 
the  rate  of  cooling ;  but  the  tendency  towards  segregation 
i-  so  milked  that  it  is  almost  impossible  to  cool  a  mass  of 
30  or  4o  grms.  of  mixe  1  metals  (in  about  equal  proportions') 
without  finding  a  measnral  of  copper  in  the  top 
layers,  and  of  lead  in  the  bottom  o 

The  preceding  remarks  respecting  binary  metallic  mixtures 
for  the  most  part  equally  apply  to  ternary,  and  more 
complex  alloys.  These,  when  rendered  completely  fluid  by 
heat,  are  divisible  into  two  classes,  Dl'z.,  those  which  form 
single  homogeneous  liquids  and  those  which  do  not,  but 
give  rise  to  two  (or  possibly  more)  liquids  not  miscible 
together  inside  of  certain  limiting  proportions.  When  the 
temperature  is  reduced  so  that  solidification  commences 

sneral  rule  segregation  of  constituents  takes  place,  the 
portion  firs*  separating  in  the  solid  form  having  a  com- 
position different  from  that  of  the  portion  still  remaining 
liquid. 

The  spontaneous  separation  from  one  another  of  the  con- 
stituents of  a  fluid  mixture  of  metals  is  obviously  a  matter 
of  considerable  importance  in  technical  operations  where 
alloys  ate  employed  for  castings,  or  are  prepared  by  fusing 
together  the  constituents  :  whether  such  separation  he 
brought  about  in  virtue  of  the  immiscihility  of  certain 
metallic  mixtures  produced  on  melting  together  the  con- 
stituents, in-  by  segregation  in  the  solid  form  of  certain  of 
the  constituents  or  definite  compounds  thereof  in  the  act  of 
cooling,  in  either  case  a  want  of  homogeneity  in  the  cast 
mass  is  apt  to  he  developed  which  may  he  of  serious 
moment,  esp<  ■ally  in  the  case  of  ingots,  &C.  intended  to 
subsequently  wrought  by  mechanical  processes.  As  regards 
segregation  during  the  act  of  solidification,  it  is  well  known 
that  the  larger  the  ma>s  and  the  more  slowly  the  cooling  is 
conducted,  in  general  the  more  likely  is  the  segregating 
action  to  come  measurably  into  play  ;  and  various  d.  , 
are  in  use  ic  foundries  to  minimise  the  action  in  different 
cases,  lint  as  regards  the  formation  of  immiscible  alloys 
which  separate  from  one  another  whilst  still  fluid,  very  little 
accurate  knowledge  of  the  limits  within  which  such  separa- 
tive actions  occur  was  extant  at  the  time  of  the  commence-  ; 
ruent  of  the  author's  experiments  on  the  subject ;  the  result  ' 
of  thi  -  er,  has  been  to  define  these  limits 

with  considerable  precision  in  the  case  of  a  very  consider- 
able number  of  binary  and  ternary  mixtures  of  the  principal 
metals  of  ordinary  occurrence.  In  order  to  distinguish 
from  one  another  mixtures  of  metals  which  remain  homo- 
■  iis  whilst  molten  even  on  locg  standing,  and  mixtures 
which  divide  into  two  (.or  possibly  more)  different  fluid  a. 
on  standing  molten  for  a  sufficient  time,  the  ierm<  "  real 
alloys  "  and  "  ideal  alloys  "  may  be  conveniently  applied  to 
the  two  classes   respectively,  this  nomenclature  having  been 


originally    pro,,, 

from  on.  anothi  i  ii,  I,  of  ternary  metallic  hum 

Inor.iei  to  examine  thoroughly  int.  ..]  question 

miscibility  or  otl 

be  siat.  n,.  pj  found  ii 

■"'•  ■  I   "I    I,,, i.  ,1  was   found   necessary  to  i  xamii 

what  grc  ater  task   than    it   the  fi^t   blush 
would  appear  to  iH-  the  case  :  for  even  n 
•  limited  to  the  following  nine,  tl 
issiblo  combinations  is  a   lai  nine 

metals  I'h,  Bi, Zn,  ,\:  Sb,  no  less  than 

,1"1'  may  l.e    form,  d  ;   by  taking    thei 

imbinatioufl  r.  sail  :  ii  •  -  i  :  if  four 

at  a  tone,   126;  and  indicated  in  the  following 

table  :  — 


ituent 

Met:. 

MUxtur  •. 


ituent 

her  in 


[lid 


lions  undei 


enough 


\  j  wh.-n 

I 

certain 


Total. 


In  addition  to  the  binary  and  ternary  combinati 
these  nine  metals  (and  some  few  more  complex  mixtures), 
various  alloys  have  also  been  experimented  with  to  some 
extent  containing  other  metals,  although  their  peculiar 
physical  qualities  more  or  less  interfere  with  the  systematic 
determination  of  limits  of  miscibility  where  fusion  for 
lengthened  periods  is  requisite:  thus  the  volatility  of 
mercury  and  arsenic  prevents  their  convenient  use  at 
moderately  elevated  temperatures,  whilst  the  high  oxidiz- 
ability of  sodium  and  potassium  renders  special  appliances 
ssary  in  their  case.  Again,  the  high  fusing  points 
of  iron,  nickel,  platinum,  and  others,  and  the  costliness 
of  gold  and  of  the  rarer  metals,  prevent  their  being 
freely  employed  in  the  simple  way  practicable  with  the 
nine    above    mentioned.     In    several  indications 

have  been  obtained  that  interesting  results  would  follow  the 
extension  of  the  systematic  experiments  made  so  far,  to 
include  a  larger  number  of  metals. 

Binary    iHoys. 

(In  systematically  examining  the  3C  pairs  of  metals 
nable  from  the  above  list  of  nine,  from  the  point  of 
view  of  forming  ™  real  "  alloys  only  under  all  conditions,  or 
of  giving  rise  to  "  ideal  "  alloys  when  mixed  in  proportions 
inside  of  certain  limits,  and  allowed  to  stand  molten  for  a 
considerabli  :  time,  it  at  on< 

that  in  several  instances  the  statements  current  in  the  text- 
books are  erroneous.  For  instance,  it  i-  ordinarily  stated 
(apparently  on  the  authority  of  Tissier)  that  fused 
antimony  and  aluminium  will  not  intermix.  This,  how- 
ever, i-  not  the  case  ;  when  fused  aluminium  and  antimony 
are  stirred  together  in  certain  proportions  a  mixture  of 
solid  and  fluid  matter  results  ;  the  former  has  been  shown 

•  Tree.  Key  &  e.  49,1890-91, 17'.'. 
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by  the  author  to  consist  essentially  of  a  difficult!;  fusible* 
compound  of  antimony  and  aluminium  indicated  by  the 
formula  SbAl  ;  whilst  the  liquid  part  consists  of  a  solution 
of  th:>  compound  in  whichever  of  the  two  constituents  may 
be  present  in  excess.  If,  however,  the  temperature  he  raised 
sufficiently  high  to  render  the  mass  fluid,  a  perfectly 
homogeneous  liquid  results  which  shows  no  tendency  to 
separate  into  two  different  fluids,  even  on  standing  at  rest 
molten  upwards  of  eight  hours.  Again,  as  above  stated, 
copper  and  lead  are  described  in  various  text-books  as  not 
mixing  together  perfectly;  but  the  fact  is  that  so  long  as 
the  mixture  is  kept  hot  enough  to  be  perfectly  fluid  a  single 
homogeneous  liquid  alloy  is  formed.  Similar  remarks 
applv  to  copper  and  bismuth.  On  the  other  hand,  accoi  ding 
to  the  text-bcoks.  aluminium  and  bismuth  unite  together, 
forming  useful  alloys. 

The  following  experiments  may  be  quoted  as  examples 
illustrating  the  kind  of  figures  obtained  by  operating  in  one 
or  other  of  these  ways,  the  alloys  examined  being  accordingly 
regarded  as  not  exhibiting  the  phenomenon  of  separation 
info  two  different  binary  mixtures  of  metals,  whilst 
molten. f 

Mixture  of  about  one  part  Zinc  and  two  parts  Tin,  kept 
Fused  for  Seven  Hours  and  cooled  quickly. 


Top  layer  of  compound  ingot  . 
Bottom  „  „ 


Zinc. 


Tin. 


31-37  68'G 

31 '13  68-87 

Difference  ±  tru 


Mixture  of  about  equal  Weights  of  Tin  and  Cadmium,  Fused 
for  Six  Hours  and  quick!)  cooled. 


Tin.  Cadmium. 


Top  layer 

Bottom  layer  . 


49-37 

49-69 

Difference  ±  0-S2 


50-Go 
50-31 


Mixture  of  about  two  parts  Cadmium  and  one  of  Copper, 
Fused  Six  Hours  and  quickly  cooled. 


Cadmium. 


Copper. 


Top  layer 

Bottom  layer 


66-20 
60-35 


Difference  ±  0-15 


Mixture  of  about  equal  Weights  of  Bismuth  and  Copper, 
Fused    Four   Hours    and    Sampled   by    "  spoon    an  d 

PIPETTE." 


Top  layer 

Bottom  layer. 


Bismuth. 


Copper. 


49-51 

4'J  -70 

i 

Difference  ±  »':>■"' 


50-49 
50'24 


•  This    Journal,  1892,   340,    Prof.    Roberts  -  Austen  has    subse? 
quently  determined  the  "solidifying   point "  of  this  compound  by 
means'of  the  Le  Chatelier  pyrometer,  and  found  it  to  be  prac 
identie.il  with  that  of  pure  gold,  1,045°  C,  or  upwards  of  850   C. 
higher  than  the  melting  point  of  the  highest  fusing  constituent, 
urge  a  rise  in  fusing  point  is  a  phenomenon  sui  ,</<  m  rw  amongst 
compounds  of  metals  with  one  another,  although  not  unknown  to  a 
,-.  ctenti  thus  Boberts-Austen  (See  also  this  Journal,  1893, 810) 
hown  that  aluminium  and  gold  combine  to  form  the  compound 
.\l.\u.  which  solidifies  at  1,065°— 1,070'  or  upwards  of  30    abot 
solidifying  point  of  the  least  fusible  constituent. 

The  'existence  nf  tin-  atomic  compound  SbAl  has  also  beencon- 
firmed  to  D.  A.  Roche  (Honit.  Scient.  1893,209  ;  this  Journal.  1893, 
840). 

t  The  percentages  are  calculated  throughout  on  the  sum  of  the 
weights  of  the  two  metals  found  by  analysis  as  160. 


In  these  instances,  as  in  most  others,  the  differences  in 
composition  between  the  top  and  bottom  layers  do  not  lie 
outside  the  limits  of  experimental  error  ;  in  some  few  cases, 
however,  indications  were  observed  of  a  slight  tendency  for 
the  lighter  alloy  to  float  up  and  the  heavier  to  descend  ; 
thus,  for  example  :  — 

Mixture  of  about  three  parts  Tin  to  one  of  Aluminium, 
Fused  Six  Hours  and  quickly  cooled. 


Aluminium. 


Tin. 


Top  layer 
Bottom  layer. 


.  I       22- 36 
21-39 
ce  ±  UTI7 


77-64 
78-61 


Inasmuch  as  such  differences  between  top  and  bottom 
were  never  great,  and  also  varied  from  experiment  to 
experiment,  they  were  considered  to  be  more  probably  due 
to  incipient  segregation  during  solidification,  than  to  the 
formation  of  true  "  ideal  "  alloys,  incapable  of  permaueiit 
existence,  and  dividing  into  two  entirely  different  real 
alloys. 

Operating  in  one  or  other  of  the  ways  above  described, 
the  following  31  pairs  of  metals  were  ultimately  found  to 
produce  "  real  "  alloys,  no  matter  what  their  relative  pro- 
portions ;  i.e.,  no  natural  difference  was  discernible  between 
the  uppermost  and  lowest  layers  of  the  mass  obtained  by 
meltiDg  together,  thoroughly  intermixing  by  stirring,  and 
allowing  to  remain  at  rest  molten  for  some  time  (_often 
several  hours) : — 


Aluminium  antimony. 

„  copper. 

„  silver. 

„  tin. 

„  zinc. 

Antimony  bismuth. 

,,         cadmium. 

„         copper. 

„         lead. 

„         silver, 
tin. 

,,  zinc. 

Bismuth  cadmium. 

,,       copper. 

„       lead. 

,,       silver. 


Bismuth  tin. 
Cadmium  copper, 
lead. 
,,         silver. 

tin. 
„         zinc. 
Copper  lead. 
„       silver. 
„       tin. 
„       zinc. 
Lead  silver. 

„     tin. 
Silver  tin. 

„      zinc. 
Tin  zinc. 


In  several  cases  definite  atomic  compounds  of  the  con- 
stituents of  the  above  binary  alloys  appear  to  exist,  so  that 
when  a  molten  mass  containing  the  constituents  in  suitable 
proportions  is  allowed  to  cool  slowly,  the  compound  tends 
to  separate  from  whatever  excess  of  either  constituent  may- 
be present :  if  the  compound  fuse  at  a  higher  temperature 
than  the  constituent  present  in  excess  (as,  for  example,  the 
compound  AlSb),  the  solid  matter  first  separating  consists 
of  the  compound,  leaving  as  mother-liquor  a  solution  of  the 
compound  in  excess  of  the  more  fusible  constituent  ;  if, 
on  the  other  hand,  the  constituent  present  in  excess  have 
a  higher  melting  point  than  the  compound,  this  constituent 
separates  first,  the  mother-liquor  consisting  of  the  more 
fusible  compound,  together  with  more  or  less  of  the  less 
fusible  constituent  dissolved  therein. 

On  the  other  hand,  the  following  five  pairs*  were  found 
to  yield  only  ideal  alloys  when  mixed  in  proportions  inside 
of  the  limits  under-mentioned  :  — 

Aluminium  bismuth. 

„  cadmium. 

„  lead. 

Bismuth  zinc. 
Lead  zinc. 


*  The  immiscibility  of  lead  and  zinc  hns  long  been  known,  not- 
withstanding that  in  certain  bonks  of  reference  they  are  still 
described  as  alloying  "  in  all  proportions  "  (<  ,g„  Morley  and  Muh's 
dictionary,  article  "Lead  Alloys."  Vol.  III.,  125).  More  than  SO 
years  ago  their  limits  of  mutual  solubility  were  approximately 
determined  by  Malthiessen  and  v.  Bose  (Proc.  Roy.  Soc.  XI.,  430 
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\~  the  temperature  rises,  the  limits  between  which  ideal 

alloys  are  ft ed  with  these  five  pair*,  become  narrowed ; 

precise!)  tli.-~.uin-  thing  is  notieed  with  analogous  ten 
an.l  more  complex  ideal  alloys  (yidt  infra). 


Limits  i  or  Ai.i  until  u   Bismi  i  n 


At  nr.cr  s;o   C.  between 


99*72 \      .  / 

{.\1  I 


lti 

Al 


•J   111.'. 
97-98. 


Limits  fob    \i  i  mimi  m  C idxii  m. 


8-89. 
B6'61. 


Immiscible  I 


Vlisi  i  Mr  Pairs. 


Class  I 

All 

A  C,  1!  0 

Class S 

A  B.  \  C 

BC 

-sS 

\  B,  \  C,  BG 

Nil 

Pb 

Zn 

8     Cu,orCd(5) 

Bi 

Zn 

Do.                  do.         (5) 

Pb 

Al 

Either Sn, A j    -                     (I) 

Bi 

Al 

Do.                  do.                (4) 

Cd 

Al 

Either  Sn,  \-.  Sb,  Cu,  oi  1 

Total  28 

Cl  LSS    II. 


A. 

B. 

C. 

Either  Zn  or 

Al 

Bi 

Pb 

(2) 

Either  Bi  or 

Pb 

Al 

Zn 

Al 

Either  Bi  or 

Pb 

Cd 
Total 

- 

tin-  same  time  the  corresponding  limits  for  bismuth  and 

itel]  deduced.    DeviHe  showed  many  years 

Juinioium   and  load   were   immiscible.    .1-   previously 

i.    the    immiscibility   of   aluminium    and    bismuth    and    of 

aluminium  and  cadmium  was  apparently  unknown  until  recently 

iwinted  out  by  the  author   (Pi        R       Soc  52.  19:  this  .luurnnl 

1892,493). 


At  iieai  750  C.between|Ad  \  99,|™  laud  j  '^  J 

7\ i /mil/  Alloys. 

Hut  of  the  S4   combinations   obtainable   by  taking   the 
nine  metals  ohiefly  experimented  with,  three  at  a  time,  55 

an-  "  real  "  under  all  circumstance*,  but   the  remaining 
form  "  ideal  "  alloys  when  mixed  in   proportions  lying  oul 
side  of  certain  limits  which  are  conveniently  expressible  as 
the  boundary  of  a  particular  ana   inside  a  triangle   (vide 
infra). 

Theoretically,  three  different  .lasses  of  ideal  ternary 
alloys  may  be  distinguished';  but  as  regards  tin- particular 
metal-  examined,  one  if  these  classes  is  unrepresented 
amongst  the  various  combinations  thence  derivable.  The 
three  classes  may  be  distinguished  thus:  let  the  three 
itituents  be  respectively  A.  B,  and  Cj  then,  by  taking 
them  two  at  a  time,  three  pairs  are  obtainable,  A  Ii,  A  C, 
and  11  ;'.  In  the  first  class  only  one  pair.  A  I!,  is  incapable 
of  mixing  in  all  proportions.  In  the  second  class  two  of 
the  pairs,  A  B,  A  I",  are  incapable  of  mixing  in  all  propor- 
tions. In  the  third  class  all  three  pairs  are  similarly 
incapable.  The  three  classes  may  accordingly  be  thus 
tabulated  : — 


The  class  of  which  no  representative  is  found  amongst 
the  39  combinations  as  above,  is  the  third  ;  2:!  combinations 
of  the  rirst  class,  however,  and  six  of  the  second  class,  can 
be  formed  from  the  nine  original  metals,  viz.  .- — 

38    1 


.\a_\ -  di\ ide  into  A  ternary 

alloy  of  the  third  ela  ertain  con- 

ditions, divide  into  three  real  alloys;  tli 

rBorC;  B  only  small  quantities  of  A  or  C;  and 
C  only  a  little  of  either  A  or  B,  a   mixture  of  A,  B,  and  i  . 

in  approx itely  equal  quantities  would   necessarily  divide 

into  three  different  ternary  alio]  little 

BandC;  B  with  u  little  A  andC;  and  (  containii 
little  A  and  B;  so  thai  the  fused  mass  would  divide 
three  rding  to  tbi  Jloj  - 

formed. 

Although    mixtures     of    three    metals    possessing    this 

I uli  i  have   nol    been   obtain  it  is 

possible   to    prepare   analogous   mixl  on-metallic 

fluids.     Thus,  a  mixture  of  approximately  equal  i 

tor   oM,   petroleum   (ken  i    water,   when    well 

shaken  up,  forms  a  sort  of  emulsion,  which,  on  standing 

some  time,  separates  inlo  three  distinct  Is 


Determination  of  Limits  within  which  Ideal  Ternary 
Alloys  oj  Class  I.  are  formed. 

In  order  to  deduce  accurately  the  limits  for  a  given  trio 
of  metals,  a  somewhat  lengthy  series  of  experiments 
requisite,  all  made  al  the  same  temperature.  With  alloys 
of  the  firsl  class  ibis  is  best  effected  by  taking  suitable 
quantities  of  the  immiscible  mel  ils  \  and  B,  and  fusing 
them    with  grad  asiog    proportion-    of  the    third 

by  Sir  G.  I  ..  Sti  k  -  the  "  solvent  "  metal) 
The  relative  quantities  of  A  and  B  requisite  For  any  given 
experiment  should  he  approximately  calculated  from  the 
results  previously  obtained,  which  is  readily  done  at  sight 
when  the  values  arc  graphically  represented  as  described 
below:  the  quantities  should  be  such  as  to  develop  approxi- 
mately equal  volumes  of  the  two  alloys  produced,  since 
experience  indicates  that  if  one  alloy  be  formed  in  very  much 
larger  quantity  than  the  other,  abnormal  re-ults  are  more 
likely-  to  in-  produced.  By-and-bye  the  result  is  arrived 
at  that  the  limit  within  which  an  ideal  alloy  is  produced, 
is  passed,  so  that  a  rial  alloy  results,  the  two  end-  of  the 
compound  ingol  formed  being  of  practically  identical  com- 
position :  but  before  this  is  attained,  pan  jugate" 
alloys  an-  produce  with  each  mixture  employed.  To 
represent  these  results  graphically,  Sir  (•  G.  Stokes  has 
suggested  the  following  method:  -A  triangle  is  drawn  to 
scale  (preferably  equilateral),  and  the  centre  of  gravity 
deduced  '  igbts 
placed  respectively  at  the  three  corners  ol  the  triangle,  and 
in  the  same  ratios  as  the  percentages  of  the  three  con- 
stituents of  the  tn  nary  alloy  to  1  I.  i  onvenientrj 
the  solvent  metal  is  supposed  to  be  at  the  apex  of  the 
triangle,  and  the  other  two  at  the  respective  ends  of  the 
base.  This  point  then  represents  the  alloy  in  question  ;  so 
that,  by  finding  the  two  points  representing  the  two  real 
alloys  into  which  a  given  idea!  alloy  .  ,,i  joining 
them  by  a  line  ("  tie-line  "  or  ••  tic"),  a  visible  representa- 
tion is  giveu  of  the  mode  of  division  of  the  ideal  alloy- 
employed.*  A  series  of  alloys  with  gradually-increasing 
proportions  of  '-solvent"  will  then  give  a  series  ol 
lines  uniting  the  pairs  of  conjugate  point-  respectively 
obtained  from  each  mixture.  By  drawing  a  line  through  all 
the  points  thus  deduced  for  the  heavier  alloy -,  and  another 
through  those  similarly  obtained  for  the  lighter  ones,  two 
branches  or  portions  of  a  continuous  curve  ("  critical  curve  "  J 
are  deduced,  the  gap  between  the  ends  being  the  smaller  the 
more  nearly  the  series  of  mixtures  employed  approaches  to 
a  particular  limiting  composition,  indicated  on  the  diagram 
by  a  point  towards  which  all  the  ties  continually  approach, 
anil  at  which  they  vanish.  The  exact  position  of  this 
'limiting  point"  is  calculable  with  a  considerable  degree 
of  approximate  accuracy  from  the  relative  positions  of 
various  pairs  of  conjugate  points,  by  one  or  other  (or  both) 
of  two  methods  ingeniously  devised  by  Sir  (1.  G.  Stokes 
for  the  purr 


*  The 
situated  m  the  tie-line  betwi 
t  Proceedines  Jtoyi     -  49,    -  -1.171—17-. 
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The  annexed  figure,for  example,  illustrates  the  critical 
curve  deduced  by  means  of  II  tie-lines  (each  the  result  of 
several  c<  n  :ordant  experiments  averaged)  with  mixtures  of 


lead,  tin,  and  ztuc  at  near  630°  C.  The  point  L  is  the 
"  limiting  point,"  calculated  as  above  ;  a,  b,  c,  d,  e.  f,  and 
g  represent  seven  different  real  alloys  (actually  prepared 
and  found  to  be  such)  all  lying  slightly  outside  the  space 
enclosed  by  the  critical  curve  and  part  of  the  base  line, 
forming  approximately  a  segment  of  a  circle  or  of  a  para- 
bola. Any  alloy  represented  by  a  point  lying  inside  this 
space  is  an  ideal  alloy  ;  whilst,  if  the  point  representing  an 
alloy  lie  outside  (like  u.  1>,  c,  &c),  it  is  a  real  alloy.  In 
this  particular  case  the  configuration  of  the  tie-lines  is 
remarkable :  the  lower  ties  slope  downwards  to  the  left 
(lead  side),  showing  that  tin  predominates  in  the  heavier 
alloy,  as  compared  with  the  lighter  one;  but  the  upper 
ties  slope  in  the  opposite  direction,  indicating  that  the 
opposite  is  the  case  when  the  origtnal  mixture  contains 
larger  proportions  of  tin.  The  upper  ties  converge  towards 
a  sort  of  central  point  ;  the  middle  portion  of  that  part  of 
the  right-hand  side  of  the  critical  curve  where  this  is 
manifest  corresponds  with  a  mixture  of  metals  containing 
tin  and  zinc  close  to  the  ratio  represented  by  SnZn4> 
suggesting  that  the  tendency  towards  the  fraction  of  the 
definite  atomic  compound  thus  indicated  is  the  cause  of 
the  convergence.  The  tie-line  exhibiting  the  maximum 
amount  of  slope  (No.  3)  represents  a  point  on  the  left- 
hand  branch  of  the  curve,  where  the  tin  and  lead  are 
approximately  in  the  ratio  SnPb3,  suggesting  the  possibility 
of  the  existence  of  this  definite  atomic  compound  being  the 
cause  of  the  direction  of  slope  being  different  for  the 
lower  ties  from  that  found  for  the  upper  ones,  a  notion 
strengthened  bj  the  facts  that  a  precisely  similar  double- 
sloping  configuration  of  ties  is  observed  with  lead-tin- 
aluminium  mixtures,  the  maximum  slope  of  the  lower  ties 
also  corresponding  with  Snl'b-j,  whereas  no  double-sloping 
sets  of  ties  are  observed  with  any  alloys  not  containing 
simultaneously  lead  and  tin.  In  similar  fashion  the 
systems  of  tie-lines  and  the  critical  curves  thence  deduced 
for  the  other  22  ternary  alloys  of  the  first  class  have  been 
more  or  less  minutely  determined  and  delineated.'*  From 
these  experiments,  as  far  as  at  present  completed,  the 
following  general  conclusions  may  be  drawn  as  regards 
alloys  of  Class  I.  :  — 

1.  With  each  ternary  combination  of  metals  the  position 
of  the  critical  curve  varies  with  the  temperature  in  such 
fashion  that  the  curve  for  the  higher  temperature  lies  inside 
of  that  for  the  lower  temperature.  Towards  the  base  of  the 
curve  (i.e.,  for  those  mixtures  containing  smaller  propor- 
tions of  "solvent''  metal)  the  effect  of  variation  ot 
temperature  is  but  slightly  marked;  hut  nearer  to  the 
limiting  point  (i.e.,  for  mixtures  containing  quantities  of 
"  solvent "  approaching  the  maximum  possible   consistent 

•  Proceedings  Koyal  Society,  50,  Part  V.,  382. 


with  the  alloy  remaining  ideal)  the  effect  is  much  greater  ; 
in  some  cases  a  comparatively  small  variation  in  temperature 
makes  all  the  difference  whether  a  given  mixture  of  metals 
forms  an  ideal  alloy  dividing  into  two  real  alloys  exhibiting 
a  considerable  amount  of  difference  in  composition,  or 
produces  a  real  alloy  not  dividing  at  all.* 

2.  The  position  of  the  limiting  point  corresponds  with  a 
ratio  between  the  two  immiscible  metals  which  is  not 
constant,  but  varies  widely  with  the  nature  of  the  solvent 
metal. 

3.  Iu  most  cases  the  contour  of  the  critical  curve  exhibits 
no  marked  sinuosity  or  irregularity  :  but  in  a  few  instances 
it  shows  a  marked  bulge  outwards  or  notch  inwards,  which 
teaches  its  maximum  development  when  the  ratio  between 
the  solvent  metal  and  oue  of  the  immiscible  metals 
approaches  towards  that  indicating  some  definite  atomic 
compound.  The  atomic  compounds  AgZn ,.  Ag4Zn5,  BuSb., 
and  CuZn  are  thus  pretty  clearly  defined  by  bulges  and 
notches. 

4.  Iu  some  few  cases,  although  no  irregularity  of  outline 
of  the  critical  curve  is  noticeable,  yet  the  configuration  of 
the  tie-lines  exhibits  some  peculiarity,  leading  to  the  idea 
that  an  atomic  compound  of  some  of  the  metals,  which  affects 
the  relative  distribution  of  the  metals  in  the  two  conjugate 
alloys,  is  formed  :  e.g.,  the  above-described  double  direction 
of  slope  with  ZnPbSn  and  AU'bSn  alloys  suggesting  the 
compound  SnFb3,  and  the  convergence  towards  some 
central  point  of  a  number  of  tie-lines  with  ZnPbSn  alloys, 
suggesting  the  compound  SnZu4.  The  existeuce  of  the 
compound  PbX'd  is  clearly  indicated  by  a  convergence  of 
this  kind.  In  the  majority  of  cases,  however,  no  change  iu 
direction  of  slope  of  tie  lines  is  noticeable  throughout  the 
entire  series,  all  sloping  either  to  the  right  or  to  the  left. 
No  fixed  law  regulating  the  direction  of  slope  has  been 
arrived  at ;  with  silver  or  copper  as  solvent,  when  the  results 
are  plotted,  the  heavier  of  the  two  immiscible  metals  being 
towards  the  left,  the  ties  invariably  slope  downwards  to 
the  left  (i.e.,  the  heavier  alloy  formed  contains  less 
solvent  than  the  lighter),  whether  the  immiscible  pair  be 
1'bZn,  BiZn,  PbAl,  BiAl,  or  t'dAl.  With  tin  as  solvent,  ou 
the  other  hand,  the  ties  invariably  slope  to  the  right,  except 
those  obtained  with  smaller  tin  proportions  iu  the  case  of 
PbZnSn  and  1'bAlSn  alloys,  when  the  slope  is  towards  the 
left,  probably  on  account  of  the  effect  of  the  formation  of  a 
definite  compound  pb3Sn,  as  above  described.  With  anti- 
mony as  solvent,  however,  the  ties  all  slope  to  the  left  with 
the  certain  immiscible  pairs  (PhZn,  PbAl,  BiAl),  but  to  the 
right  with  others  (BiZn) ;  similarly,  with  cadmium  as 
solvent,  the  ties  all  slope  to  the  left  with  the  immiscible 
pair  PbZn,  and  to  the  right  with  the  pair  BiZn.  With  zinc 
as  solvent  iu  the  alloys  of  CdAlZn.the  ties  slope  to  the  left. 
It  would  thence  seem  that  whilst  the  nature  of  the  solvent 
metal  obviously  influences  the  direction  of  slope,  and  whilst 
the  ties  slope  to  the  left  in  the  larger  number  of  cases  out 
of  the  23  possible  ones,  it  cannot  be  deduced  that  one  given 
solvent  always  gives  a  slope  to  the  left,  and  another  one  to 
the  right,  and  so  on. 

5.  As  regards  the  dimensions  of  the  segment-like  areas 
within  which  real  alloys  are  not  formed  in  different  cases,  it 
is  noticeable  that  on  comparing  the  critical  curve  obtained 
with  a  given  trio  of  metals,  of  which  lead  is  one,  with  that 
obtained  with  the  corresponding  trio,  where  bismuth  is  used 
instead  of  lead,  the  latter  always  lies  inside  the  former.  In 
similar  fashion,  when  zinc  is  displaced  in  a  given  trio  by 
aluminium,  the  curve  obtained  with  the  latter  metal  lies 
outside  that  obtained  with  the  former.  Similar  relationships 
also  apply  (but  not  invariably)  to  certain  pains  of  solvent 
metals,  the  temperature  and  the  two  immiscible  metals  being 
the  same;  thus,  whether  these  two  metals  be  lead  and  zinc, 
lead  and  aluminium,  bismuth  and  zinc,  bismuth  and  alumi- 
nium, or  cadmium  and  aluminium,  the  curve  obtained  with 
silver  as  solvent  metal  alwavs  lies  outside  that  formed  with 


*  Fluids  other  than  melted  metals  exhibiting  the  same  characters 
:is  to  mutual  miscibility  or  otherwise,  behave  m  precisely  the  same 
way-,  thus  a  mixture  of  water,  chloroform,  and  acetic  acid  behaves 
in  a  fashion  exactly  parallel  with  that  observed  with  a  molten 
mixture  of  zinc,  lead,  and  tin.  Near  the  limiting  point  the 
sensitiveuess  to  temperature  variation  is  very  great.— Proc.  Roy.  Soc. 
50,  Part  V. 


THE  JOURNAL  OF  THE  SOCTETX  OF  CHEMICAL   OJDUSTBY. 


Copper;   :n >« I   apparently    the   curve   with    antimony    :il»m 

inside  thai  observed  with  tin.  On  the  other  hand, 
although  the  curve  with  tin  as  solvent  lies  inside  thai  with 
\  (and  a  fortiori  inside  that  with  Cu)  in  the  fburcasea 
where  the  immiscible  pairs  are  respectively    PbZn     H 

\  .  and  IliAl.Mi  this  is  nol  the  case  when  the  in 
pairisCdAl;  the  Sn  curve  then  lying  outside  both  thi 
curve  and  the  i  u  i 


remaining    metals,  will   divide    into  two   differei 
consisting .  for  example,  of — 

l.  Chiefl}    I'll,  with  -mall  qoantil  other  eight 

■j.  (  hi.  ih   Zn,  with  small  q 


try  I<l<  at  Alleys  of  the  Second  < 

In  ordi  r  l.i  depict  graphically  the  results  arrive. I  at  l>v 
the  analysis  of  die  real  alloys  into  which  ideal  alloys  of  the 
M.l  el  i-s  .liviile  themselves,  the  same  triangular  By stem 
m.i\  I.,  conveniently  adopted,  with  the  difference  that  the 
two  miscible  metals  are  placed  at  the  ends  of  the  base  line, 
an. I  the  third  metal  .  nol  miscible  completely  with  either 

l>t'    the    oil, .i~l    at    the    apex    of    the     triangle.      The    limits 

«i?hin  which  ideal  alloys  only  are  formed,  are  traced  ou 
by  plotting    the  conjugate  points  ami  connecting  tie-lines 

as    In  fore,    tie-    result    in   all    eases    being   a   space    of    very 

different  shape  from  that  deduced  with  alloys  ol  the 
first  class.     Instead  of  this  Bpace   being  bounded  by  part 

of  the  base  line  an. I  a  curve  approximating  more  or  less 
to  the  an  of  a  circle  or  part  of  a  parabola,  it  is  a  quadri- 
lateral, two   of    the  sides  of  which  are   parts  of    the  sides  of 

the  triangle,  whilst  the  other  two  are  curved  lines  running 
more  or  less  horizon)  inseqnently  cutting  oil  from 

the  triangle  a  three-sided  portion  at  the  top.  ami  a  four- 
sided   par:   at   the   bottom.     Mixtures  corresponding    with 

poults  lying  in  either  of  the  upper  or  lower  areas  are 
real  alloys,  ami  do  let  divide  into  two  on  Btanding 
molten;  whilst  mixtures  corresponding  with  paints  lying 
inside  the  intervening  quadrilateral  figure  are  ideal  alloys, 
and  divide  into  two  real  ones,  one  situated  on  the  one  Hue 
and  the  other  on  the  other  line. 

Quinary  Alloys. 

tit  the  126  quinary  combinations  obtainable  from  the 
nine  metals  employed  (95  of  which  are  capable  of  forming 
ideal  alloys),  obviously  a  yet  larger  number  of  classes 
and  subdivisions  may  be  a  priori  formulated,  many  of 
which  have  representatives  amongst  the  combinations 
deducible  from  the  nine  metals  used  :  thus  the  alloys — 

Zn.  l'b.  v  d.  Sn.    \- 
Al   <    i.  Sn,  &g 

contain  one  ideal  binary  pair,  A  H  ;  whilst  the  following — 

Zn,  l'b.  Hi,  Sn,  A.g 

Al.  Pb,  Cd,  Ag, 
contain  tico  such  pairs,  A  B,  A  C  :  and  so  on. 

S    enary  Alloys. 

Of    ti  nary  alloys    obtainable,    only    nine    are 

real :  biz.,  the  seven  formed  by  taking  each  six  out  of  the 
series — 

Pb.  Bi,  Sn,  Ag.  Cu,  Sb,  Cd 
(i.e.,    bv    omitting    each    one    in    turn);     and    the    two 
following : — 

Al.  Zn,  Sn,  Ag,  Cu,  Sb 

Zn,  (d,  Sc,  Al',  Cu,  Sb 

Septenary,  Oct  enary,  and  Nonary  Alloys. 

(If  the  30  septenary  combinations  deducible,  only  one  is 
real  ;  viz. : — 

Pb,  Bi,  Sn,  Ag,  Cu,  Cd.  Sb. 

Xone  of  the  nine  combinations  obtained  by  laking 
tlie  metals  eight  at  a  time,  is  capable  of  giving  a  real 
alloy,  excepting  when  the  constituents  are  mixed  outside 
of  certain  limitins  proportions :  and  the  same  remark  is 
true  of  the  mixture  obtained  by  putting  together  all  nine 
metals:  thus  a  mixture,  of  which  the  great  bulk  consists 
of  any  one  of  the  rive  ideal  binary  alloys  PbZn,  PbAl. 
BiZn,  BiAl,  CdAl,  together   with  small  admixtures  of  the 


The   c  that  the  paper  just    read   bad  an 

interest  tar  exceeding  the  ibject,  ii    b 

la-i    work    of    their    dear    friend      In.    Alder    \V 
Nearly  every  member  of  the  >. ,  i,  tj  knew  him,  ami  to  know 

him    was    to   admire    him     and     revere    his     memory.       The 

iii.  trough 
manner  in  which  Dr.  Wright  did  all  his  work.  It  was 
monumental  in  c  ing  the  whole  history  of  the 

subjeel      '  few  members  would  wish  to  discuss  the 

matter  thai  night,  but  he  was   happy  i"  saj   that  there  was 
in  a  fellow-student  of  Dr.  Wright,  one  who 
had  known  him  from  bis  boyhood,  namely,  their  worthy 
-   lent.  an. I  he  would  ask  him  iw  words,  if  not 

on  the  paper  itself,  at  any  rate  on  the  author. 

The  President  :  r  do  not  propose,  in  th.-  very  few  words 
that  1  shall  say  to  the  meeting  in  response,  sir.  to  your 
invitation,  to  utter  anything  in  the  way  of  contribution  to  a 
discussion  on  the  matter  of  Dr.  Wright's  la-t  paper. 
Indeed,  I  am  quite  incapable  of  contributing  anything 
which  would  be  worthy  ot  being  listened  to  on  that  subject. 
Put  I  should  not  like  this  opportunity  to  pass  without 
Baying  something  on  the  merits  of  a  man  whom  I  have 
known  intimately  for  :;"  years,  and  who  is  now  no  longer 
to  come  among  us.  Dr.  Wright,  his  friend  Mr.  Watson 
Smith,  who  has  just  read  to  us  hi-  last  paper,  and  I.  bl 
our  chemical  careers  together,  working  shoulder  to  shoulder 
in  that  laboratory  in  the  rear  of  Richard  C   I  dusi 

in  Quay  Street,  Manchester,  which  was  the  place  in  which 
the  now  palao'ally-housed  Owens  College  had  its  humble 
beginning.  As  you  have  said,  sir,  to  know  Wright  was  to 
admire  bun,  but  I  will  say  more  :  to  know  Wright  well 
was  to  love  him.  For  beneath  the  surface- aspect  of  the 
man — beneath  all  his  eccentricities  and  peculiarities — there 
was  a  great  substratum  of  genuine  worth  and  high  personal 
character.  There  was  a  certain  large-heartedness  about 
the  man  without  the  least  trace  of  malice  or  uncharitabli  mi  --. 
He  was  often  iiii-understood  :  people  occasionally  said  harsh 
things  of  him  ;  but  no  unkind  word  of  retaliation — no  word 
which  could  be  misconstrued  to  his  quondam  oppoucnts' 
demerit — was  ever  uttered  by  him.  The  very  directness  and 
straightforwardness  of  hi-  speech  and  manner  was  indeed 
the  keynote  to  his  character.  There  is  in  the  paper  we  have 
just  heard  the  melancholy  interest  which  springs  from  the 
circumstance  that  it  is  the  last  contribution  which  this  or 
any  other  Society  will  ever  receive  from  him.  That  of 
itself  gives  the  paper  a  peculiar  importance  to  us  on  this 
the  first  night  of  a  new  year  in  the  existence  of  our  Society 
— a  night  upon  which  we  might  have  reasonably  hoped  to 
see  Wright  once  more  among  us,  and  to  hear  his  voice 
again:  for,  as  the  minutes  just  read  to  yon  -how.  it  was 
actually  raised  among  you  at  your  very  last  meeting. 
Indeed,  we  should  have  had  from  him  the  very  paper  which 
our  editor  has  just  read,  and  its  reading  would  have 
been  accompanied  by  a  wealth  of  illustration  and  by  an 
amount  of  exposition  which  were  characteristic  of  him. 
A  man  of  clear  ideas,  with  a  very  considerable  vocabulary, 
and  power  and  felicity  of  expression,  Wright  was,  inl 
one  of  the  very  best  expositors  I  have  ever  beard.  This 
charm  we  have  missed  to-nitrht — the  charm  which  comes 
from  the  personal  interest  which  the  writer  would  himself 
have  thrown  into  bis  communication.  There  is  an  aspect 
of  the  paper  which  struck  me  forcibly,  as  no  doubt  it  did 
many   here — namely,  the  indication   it  affori-  in- 

ordinary versatility  of  its  author.  That  versatility,  that 
remarkable  receptivity  and  power  of  adaptation  to  all  sorts 
of  fresh  ideas,  was  characteristic  of  Wright  from  his  student 
days,  li..  ease  and  rapidity  with  which  he  accomplished 
his  college  tasks  always  appeared  marvellous  to  his  fellow- 
students"     It  was  so  not  only  in  chemistry,  but  he  excelled 
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equally  in  everv  other  department  of  knowledge  which  he  took 
up  as  a  student :  physics,  mathematics,  classics — even  in  such 
subjects  asHebrewand  ihc  Greek  Testament — in  all  he  -aim. I 

distinction,  as  the  old  prize  lists  at  I  (wens  College  testify. 
His  published  papers  range  literally  over  every  department 
of  chemistry,  pure  and  applied.  Now  he  treats  of  the  con- 
stitution of" whole  groups  of  the  alkaloid-,  and  was,  as  you 
know,  concerned  in  discovering  one  of  the  most  important 
and  valuable  of  the  artificial  members  of  the  series — 
apomorphine.  Now  he  deals  with  a  most  difficult  branch 
of  organic  chemistry — the  nature  of  the  essential  oils,  and 
the  very  minute  differences  to  be  observed  in  the  physical 
characters  of  the  isomeric  terpenes.  Then  he  passes  to 
various  sections  of  inorganic  chemistry,  and  from  them  to 
industrial  applications  of  both  organic  and  inorganic 
chemistry,  lie  was  as  much  at  home  in  discoursing  upon 
the  intricacies  of  the  manufacture  of  alkali  and  sulphuric 
acid  as  in  discussing  the  characters  and  constitution  of  the 
opium  alkaloids.  In  physical  chemistry,  too,  he  finds  a 
field  for  his  energy.  The  existence  of  hydrcgenium  is 
established,  and  Wright  is  concerned  to  determine  certain  of 
its  physical  properties.  Indeed,  his  first  published  paper 
was  on  a  section  of  physical  chemistry — the  action  of  light 
on  silver  salts,  and  in  re-reading  that  paper  a  few  days  ago  I 
was  greatly  struck  with  its  power  and  promise — the  precision 
of  its  statements,  its  orderly  arrangement,  and  literary  merit. 
He  did  not  think  that  the  whole  of  chemistry  was  concerned 
with  the  study  of  carbon  compounds — he  was  not  merely  a 
benzological  man.  In  this  his  last  paper  we  have  one 
more  instance  of  the  catholicity  of  his  tastes  and  the  range 
of  his  acquirements.  For  it  is  to  my  knowledge  the 
condensed  expression  of  many  years  of  thought  and  a  great 
amount  of  experimental  work.  I  could  say  much  more 
about  Wright's  personal  character — about  his  worth  as  a 
man  and  his  staunchness  as  a  friend.  One  indication  of  his 
qualities  you  have  gleaned  from  the  circumstances  which 
led  up  to"  the  reading  of  this  paper.  He  gave  his  word  to 
our  Secretary  that  this  paper  should  be  prepared;  and 
under  the  most  trying  conditions,  while  suffering  from  pain 
and  great  physical  prostration,  he  fulfilled  his  promise. 
This  trustworthiness  was  eminently  characteristic  of  him, 
and  was  thoroughly  in  accord  with  my  lifelong  experience 
of  his  character  and  qualities.  Those  who  were  best 
acquainted  with  him,  and  knew  the  circumstances  under 
which  much  of  his  work  was  done,  regarded  the  amount 
and  quality  of  it  as  nothing  short  of  marvellous,  and  the 
only  solution  I  can  offer  is  that  he  found  in  work  itself 
solace  and  comfort  under  the  physical  pain  and  consequent 
mental  depression  from  which  he  had  for  many  years 
suffered. 

The  Chairman-  suggested  that  under  the  circumstances  it 
would  not  be  fitting  to  discuss  the  paper  itself,  but  he  would 
suggest  that  the  members  should  confine  their  remarks  to 
expressing  their  feelings  concerning  the  author. 

Mr.  Thomas  Ttrbr,  while  feeling  unable  to  add  materially 
to  the  eloquent  tribute  to  Dr.  Wright's  character  and  work 
which  had  fallen  from  the  lips  of  the  President,  yet  wished,  as 
one  of  the  oldest  officials  of  the  London  Section,  to  add  his 
testimony  to  the  worth,  integrity,  and  high  character  of  the 
friend  they  had  just  lost.  The  qualities  which  the  President 
had  referred  to  were  by  no  means  confined  to  important 
matters,  but  were  equally  noticeable  in  the  smallest  details 
with  which  Dr.  Wright  was  concerned.  He  had  had  many- 
proofs  of  this  in  the  course  of  his  long  acquaintance  with 
Dr.  Wright,  and  as  a  consequence  he  held  his  friend's 
judgment  in  such  esteem  that  he  could  confidently  accept 
it,  even  if,  as  sometimes  happened,  it  differed  from  his 
own. 

Mr.  WATSON  Smith  wished  also  to  express  his  high 
opinion  of  Dr.  Alder  Wright  as  a  friend  and  as  a  man,  apart 
from  his  conception  of  him  as  a  scientist.  As  the  President 
had  said,  they  were  trained  together  at  Owens  College,  but 
his  acquaintance  with  Wright  went  further  back  than  that 
— almost  even  to  his  infancy.  Throughout  their  lives  Dr. 
Wright  had  been  a  most  sincere  friend,  and  he  never  could 
forget  the  help  and  kindness  which  Dr.  Wright  had  extended 
to  him  when  he  came  from  Manchester  to  take  up  his  duties 


in  London,  which  went  even  to  the  extent  of  placing  his 
house  at  the  disposal  of  himself  and  wife,  until  they  found 
a  house  of  their  own.  He  would  also  like  to  speak  of  the 
tender  way  in  which  Dr.  Wright  had  spared  his  wife  the 
knowledge  of  the  terrible  complaint  which  was  the  cause 
of  his  death.  It  appeared  from  the  wording  of  the  paper 
that  he  never  expected  to  be  alive  to  read  it,  for  it  was 
carefully  written  (as  it  now  appears  in  the  Journal)  in  the 
third  person  throughout. 


NOTE   ON   OXIDISED    LINSEED  OIL. 

BY    WALTER    F.    REID,    F.I.C.,    F.C.S. 

Xi.  uu.Y  the  whole  of  the  linseed  oil  which  is  manufactured 
in  this  country  or  imported  into  it  is  finally  converted  into  the 
oxidised  form  ;  in  fact,  the  large  and  growing  consumption 
of  this  material  is  mainly  due  to  the  facility  with  which  it 
absorbs  oxygen  from  the  air,  and,  in  so  doiDg,  is  changed 
from  a  liquid  into  a  solid  body.  The  paiut  which  embel- 
lishes or  disfigures  our  dwellings,  the  floorcloth  or  linoleum 
which  covers  our  floors,  and  the  pictures  which  adorn  our 
walls — all  owe  whatever  stability  and  cohesion  they  may 
possess  to  this  oxidised  modification  of  linseed  oil. 

In  some  industries,  such  as  the  manufacture  of  linoleum, 
and,  to  a  small  extent,  in  that  of  india-rubber,  the  linseed  oil 
is  first  oxidised  and  the  solidified  product  is  afterwards 
mixed  with  other  substances.  In  the  majority  of  cases, 
however,  the  oil  is  used  in  its  liquid  state,  as  in  paints  and 
varnishes,  and  solidifies  when  exposed  in  a  thin  film  to  the 
action  of  the  air. 

Where  the  oil  is  oxidised  as  a  preliminary  process,  two 
methods  are  employed  on  the  large  scale.  In  the  first  and 
oldest  the  oil  is  heated  to  temperatures  varying  from  3.J0  I'. 
to  500°  F.,  with  a  small  quantity  of  litharge  or  red  lead. 
The  operation  is  sometimes  accelerated  by  blowing  air 
through  the  oil,  and  samples  are  taken  from  time  to  time  to 
test  the  progress  of  the  oxidation.  If  a  small  portion  of  the 
oil  becomes  "  stringy  "  when  cooled  and  tested  the  oxidation 
has  reached  a  stage  which  is  sufficient  in  some  industries  j 
but  in  others,  such  as  the  manufacture  of  printer's  ink,  the 
operation  is  pushed  a  little  further  and  the  surface  of  the 
oil  is  sometimes  ignited.  The  product  is  a  dark-coloured, 
viscid  mass  of  disagreeable  odour  and  sufficiently  fluid  to 
take  the  shape  of  any  vessel  into  which  it  is  placed. 

In  the  more  modern  process  of  oxidising  oil  for  the 
manufacture  of  linoleum,  the  linseed  oil  is  first  boiled  with 
the  usual  quantity  of  litharge,  or  red  lead,  or  a  mixture  of 
both,  and  the  boiled  oil  is  allowed  to  flow  over  sheets  of  a 
light  cotton  fabric  technically  known  as  "  scrim,"  which  are 
suspended  vertically  in  sheds  heated  to  80°  F.  to  100°  F. 
Every  time  the  "  scrim  "  is  flooded  by  the  oil,  a  film  of 
oxidised  oil  is  formed  on  each  side,  varying  in  thickness 
from  J^th  to  , '  „th  of  an  inch.  When  these  accumulated 
films,  now  termed  a  ,:  skin,"  reash  a  thickness  of  about 
'.  inch  they  are  cut  down  and  ground  between  rollers 
preparatory  to  the  next  process.  In  this  transverse 
section  through  a  "  skin,"  you  may  be  able  to  detect  some 
of  the  daily  films,  and  you  will  observe  that  the  colour 
deepens  considerably  towards  the  centre.  Oxidised  oil 
made  in  this  manner  forms,  as  you  will  see  by  the  sample 
shown,  an  amber-coloured  mass  of  considerable  elasticity, 
but  very  deficient  in  tensile  strength.  It  is  heavier  than 
water,  while  the  original  linseed  oil  is,  as  you  are  aware, 
much  lighter.  In  this  process  of  oxidation  there  is  an 
increase  of  about  10  per  cent,  in  weight;  but  the  actual 
absorption  of  oxygen  is  greater  because  considerable 
quantities  of  volatile  substances,  including  much  acrolein. 
are  given  off  at  the  same  time.  The  fibre  of  the  cotton 
"  scrim  "  has  been  much  weakened,  for  linseed  oil  during 
oxidation  has  a  powerful  action  not  only  upon  textile  fabrics, 
but  also  upon  wood  and  even  iron.  The  preliminary  oxida- 
tion of  the  oil  in  this  state  is  by  no  means  complete.  If 
ground  between  rollers  and   placed  in  a  heap  the  solidified 
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oil   :iT«-. >i !■-   oxygen   from   the  air  with  raob  avidity   thut 

ignition  of  the  heap  sometimes  takes  pi For  making 

linoleum  the  ground  oxidised  oil  is  bcatcd  with  kauri  gum 
an. I  tniug    an    elastic,  sticky    eemcnt    which,    if 

dissolved  in  a  suitable  solvi  at,  would  form  :>  varnish  i  il  is, 
in  fuci,  almost  identical  with  the  Elm  li  fl  bj  >  kauri  varnish 
aid  r  evaporation  of  the  solvent  and  oxidation  of  t he  oil 
contained  in  it,  ?ou  «ill  notice  thai  this  linoli  am  oemenl 
i-  somewhat  darker  in  colour  than  the  oxidised  oil;  hut 
seen  in  section  by  transmitted  light  it  appears  much  lighter 

than    in    bulk.      It    is  tougher  than    the  solidified    nil    which 
forms  iis  main  ingredient,  ulthough  not  quite  so  elastic. 
l!i.  oxidised  "il  which  you  have  seen  in  bulk  is  pracl 
identical  with   the  substance  produced  bj   the  spontai 
oxidation  of  linseed  "il  when   mixed  with  pigments  to  form 
paints.     After  observing  the  facts  which    1   .on  about   to 
bring  before  you,  I   carried  out  a  number  of  experiments, 
extending  over  many  y.':ir~,  with  films  of  both   raw  and 
boiled    Unseed  "il    alone    and    also   mixed  with  various 
pigments.     The  results  showed  that  the  product  obtained 
was  almost  identical  with  thai  which  j here. 

Both  in  the  <-as,-  of  paints  and  varnishes  this  solid,  elastic 
substance  has  hitherto  been  regarded  as  the  ultimate 
produot  of  'he  oxidation  of  linseed  oil  when  exposed  to  the 
air.     Mulder,  whose  e  thrown  much   light 

upon  drying  oils,  and  who  termed  it  "  linoxyn,"  soys  of  it :  — 

'•  It  is  the  important  basis  of  all  linseed  oil  paints  ami  the 
product  of  the  lining  of  linseed  oil." 

Schaedler  n  ,  and  adds  that  linoxyn  is  probably 

the  product  of  most  drying  oils.  The  same  opinion  is 
generally  held  with  regard  to  varnishes  centaining  linseed 
oil.an.l  is  well  i  J  a  technical  writer  in  the  follow- 

ing words  : — 

".After  an  article  lias  been  varnish.. I  the  process  of 
solidification,  to  which  we  nnphilosophically  apply  the  term 
drying,  is  carried  on  by  tin-  absorption  of  oxygen  gas  from 
the  surrounding  atmosphere,  and  when  the  varnish  is 
thoroughly  hardened  it  lias  absorbed  all  the  oxygen  it  is 
capable  of,  and  the  result  is  a  beautiful,  transparent  glaze." 
Von  Pettenkofer,  again,  who  made  many  interesting 
researches  on  paints  and  varnishes  and  published  a  work  on 
the  restoration  and  preservation  of  pictures,  assumes  that 
the  elastic  film  produced  by  the  oxidation  of  linseed  oil  is 
permanent  in  its  chemical  proper) 

If,  however,  we  examine  carefully  the  behaviour  of  linseed 
oil  for  a  period  longer  than  that  over  which  the  investiga- 
tions of  these  and  other  observers  extended,  we  find  that  the 
properties  of  the  oxidised  oil  are  profoundly  modified  in 
the  course  of  time:  so  profoundly,  in  fact,  as  almost  to 
destroy  the  foundation  upon  which  our  theories  on  [this 
subject  have  been  based.  If  a  surface  of  pure  oxidised 
linseed  oil  be  exposed  to  the  air  for  about  two  years  it  be- 
comes sticky  and  softens  somewhat.  In  about  three  years, 
if  the  surface  be  vertical,  part  of  it  will  run  down  as  a  semi- 
fluid mass,  and  in  the  course  of  five  years  a  layer  of  Oxidised 
oil  1  centimetre  thick  will  be  completely  liquefied.  You 
will  see  here  the  product  which  has  resulted  from  the 
gradual  oxidation  of  a  "skin"  of  oxidised  linseed  oil 
which  was.  in  1ST*,  identical  in  all  its  properties  with 
the  fresh  one  which  I  Slave  just  shown  you.  It  is  2u 
extremely  viscid,  Bemi-fluid  mass  of  a  much  darker  colour 
than  the  oxidised  oil  from  which  it  is  derived.  Haw  linseed 
oil  produces  a  similar  substance  ;  but  both  the  preliminary 
oxidation  and  subsequent  liquefaction  require  a  longer 
period  of  time  than  the  boiled  oil.  The  properties  of  this 
substance,  which  we  may  term  super-oxidised  linseed  oil, 
differ  very  materially  from  the  initial  linoxyn,  and  possess 
great  interest  in  connection  with  nearly  every  industrial 
application  of  linseed  oil.  By  studying  it  carefully  we  may- 
find  an  explanation  of  many  phenomena  which  have 
hitherto  remained  obscure.  lake  the  solid  oxidised  oil  it  is 
heavier  than  wat.r :  but  it  has  also  become  to  a  con- 
siderable extent  soluble  in  that  liquid.  In  this  property 
may  be  found  the  explanation  of  the  necessitr  for  the 
renewal,  at  comparatively  short  intervals,  of  all  oil-paint 
which  is  exposed  to  the  weather,  while  similar  paint  pro- 
tected from  the  rain  will  last  very  much  longer. 

Linoxyn  is  but  slightly  acted  upon  by  alcohol,  while  the 
product  of  its  subsequent  oxidation  is  almost  completely 


1.-  in  that  soh.  nt.        \ 

cess  I  i   id  "i  .>:l  |'  i  Dtiogi  '■•■■  . 

th"  vapour  ..I  alcohol    Bl    ordinary   i  ■-,, .  i  i,  hi, 

work  on  the  subject  be  ascribes  the  action  ol  the  alcoh 
the  restoration  of  the  moli 

lie  was  una*  hi  'ml  was  an  aim."  i  'cut 

for  the  medium  by  which   these  pigment*  '      In 

tin-,  as  in  other  directions,  tier. 

blauce  between  in  teed  oil  an. I  india-rubber.    The  iir-t 

paration  of  the  india-rubber    by  warming  a  thin  film    of  the 

liquid  from  which  it  is  derived,  much   i 

tion  of  the  oil.      Then  follows  what  can  only  he  regard' 

an  interm.  i  of  solidity  and  elasticity,  after  which 

COmeS  a  I.;  ,ps  ,u.   had  hotter  say  a  further,   - 

of    oxidat:  I        ig    this    stage    the     india-ruhh,  r 

Me-  soluble  in  alcohol.    There  are  further  anal. 
as  partial  solubility  in  water,  to  dwell   upon  which 
would  exceed  the  limits  of  this  not.-. 

In   the    facts    which    !    hive    placed    before   you    i 
found  the  explanation    of   many  ||   be 

familiar  to  you.     [n  old  prints  and  1..  tance,  you 

will  frequently  I  brown   stain  on  the  pap.  r 

ning  the  print,  or  on   < 
From   such   stained  paper    I   hue   extracted   a  substance 
identical  with  tl  is  s  |    linseed  oil.     As  the  oil 

contained  in  ill"  printer's  ink  liquifies,  it  is  absorbed  by  and 
spreads  through  the  paper,  producing  those  Btains  which  are 
too  familiar  to  lovers  of  old  bo 

Again,  some  ofyotl  may  have  been  vexed  at  the  t 
deterioration  of  articles  made  of  patent  leather,  i 

3.  The  glossy  surface  of  such  leather  is  composed  of  a 
mixture  of  oxidised  linseed  oil  and  Prussian  blue,  and  this 
will  explain  why  the  surface  become  sticky  or  cracks  long 
before  the  leather  itself  shows  si^'tis  of  wear.  So  well 
known  is  this  defect  that  dealers  ol  repute  refuse  to  hold 
themselves  responsible  for  the  wear  of  patent-Ieatl 
American  .loth,  which  is  a  cotton  fabric  dressed  with  a 
composition  similar  to  that  used  on  patent  leather,  acqn 
a  disagreeable  adhesiveness  when  packed  away  for  a  few 
months  in  contact  with  other  articles. 

One  of  the  most  useful  articles  in  the  chemist's  laboratory 

is  india-rubber  tubing.     Many  of   us,   no  doubt,  have  met 

with  samples  of  tubing  which,  while  new,  were  apparently  of 

il.  tit  quality,  soft  and  supple,  although,  perhaps,  slightly 

deficient  in  elasticity.     In  about  a  year's  time  such  tubing, 

i  it  contain  solidified  oil,  will  be  unfit  for  use,  wl 
pure  india-rubber  will  show  hardly  any  signs  of  decay.  The 
india-rubber  itself  will,  of  course,  eventually  become  un- 
serviceable ;  in  fact,  all  elastic  substances  with  which  I  am 
acquainted,  except  one,  are  very  prone  to  decay.  That  one 
is  the  curious  mineral  elaterite,  of  which  I  have  brought  a 
specimen  with  me,  in  the  hope  that  it  may  be  of  some 
interest.  This  piece  is  from  Derbyshire,  and  has  been 
exposed  in  the  open  air  for  l.'i  years,  without  the  li 
deterioration.  You  will  observe  that  it  possesses  conside- 
rable elasticity  under  compression,  although  its  tensile 
strength  is  not  very  great. 

It  is  found  in  the  carboniferous  limestone  impregnated 
with  a  dark  brown  mineral  oil  of  the  consistence  of  gas 
tar.  The  other  substances  which  I  have  noticed  associs 
with  it  are  iron  pyrites,  galena,  and  the  sulphates  of  iron 
and  lead.  I  believe  that  many  years  ago  attempts  were 
made  to  distil  a  mineral  oil  from  this  substance,  but  the 
progress  of  industrial  chemistry  has  siuce  been  such  that 
the  problem  has  been  reversed.  A  process  for  converting 
the  heavier  mineral  oils  into  elaterite  would  enrich  us  with 
a  substance  which  might  find  many  useful  technical 
applications. 

Those  of  you  who  take  pleasure  in  visiting  a  picture 
gallery— and  who  does  not  ': — must  have  remarked  with 
regret  the  condition  of  so  many  of  the  oil  paintings.  The 
colours  of  the  pictures  of  comparatively  modern  date  are 
far  inferior  to  those  of  the  frescoes  on  the  walls  of  Pompeii 
cr  in  the  chambers  of  the  Egyptian  tombs,  and  it  would  be 
an  insult  to  the  memory  of  the  artists  to  suppose  that  they 
ever  laid  on  their  colours  in  the  sombre  shades  which  we 
now  see.  It  has  been  supposed  that  some  special  virtue 
lay  in  the  pigments  used  in  Greece  and  Egypt :  but  analytical 
chemistry,  together  with  the  records  which  have  been  handed 
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down  to  us.  enables  us  to  reproduce  with  accuracy  almost 
any  pigment  known  to  the  ancients.  Aniline  colours  are  of 
ven  recent  origin,  and  we  must  look  to  the  medium  used 
for"  an  explanation  of  toe  deterioration  which  has  uu- 
:  \  taken  place.  Two  main  causes  have  co-operated 
I  icing  the  alterations  which  are  but  too  evident.  ( tne 
is  the  liquefaction  and  darkening  of  the  medium  upon  which 
nt  the  particles  of  pigment  to 
each  other  and  to  the  canvas.  The  substance  produced 
being  extremely  viscid  retains  permanently  any  dust  or 
dirt  with  which  it  maj  come  into  contact.  The  other  cause 
of  alteration  in  an  oil  painting  is  traceable  to  a  more  purely 
chemical  action.  Linoxyn  itself  is  an  inert  substance, 
difficult  to  dissolve  and  to  bring  into  combination  with  other 
substances.  The  product  of  its  further  oxidation,  however, 
strongly  acid  reaction  and  forms  solid  compounds 
with  most  pigments  of  a  basic  nature.  With  white  lead, 
for  instance,  a  solid  compound  is  produced  which,  though 
very  friable  and  brittle,  i>  quite  solid  anil  prevents  the 
liquefaction  of  any  paint  of  which  that  pigment  forms  a 
ntial  part.  Those  who  have  attentively  examined 
the  darker  portions  of  pictures  will  have  noticed  that  cracks 
and  flaws  are  there  much  more  frequent  than  in  the  lighter 
portions  of  the  same  pictures.  Most  of  the  dark-coloured 
pigments  are  but  slightly  baMe  in  their  nature,  and  they 
require  a  very  much  larger  proportion  of  oil  than  the 
lighter  colours.  While  white  lead  gives  a  good  paint  with 
but  one  eighth  of  its  weight  of  linseed  oil,  ivory  black 
cannot  be  used  with  less  than  its  own  weight  of  oil,  and 
lampblack  recpuires  even  a  greater  proportion.  The  larger 
the  quantity  of  oil  present,  therefore,  the  less  basic  is  the 
substance  which  alone  is  available  for  maintaining  it  in  a 
solid  condition.  When  lampblack,  or  any  finely  divided 
variety  of  carbon,  is  used  as  a  pigment,  the  occluded  oxygen 
in  its  pores  has  a  most  injurious  effect  on  the  consistence 
of  the  paint,  and  it  is  well  known  that  such  black  paints 
have  a  great  tendency  to  remain  sticky  or  "  tacky."  I 
have  known  a  manufacturer  to  prepare  a  special  quick- 
drying  oil  for  black  paint  with  the  inevitable  result  that 
the  paint  was  worse  than  before.  This  defect  of  black 
paint  has  frequently  been  attributed  to  the  pigment  alone. 
John  Smith,  who  wrote  a  curious  treatise  on  the  art  of 
painting  about  two  centuries  ago.  says  : 

"  In  the  substance  of  the  colour  is  contained  a  certain 
greasv  fatness  that  is  tin  enemy  to  drying,  to  remedy  which, 
burning  in  the  fire  till  it  be  red  hot  and  cease  to  smoke, 
will  consume  that  fatness,  and  then  it  will  dry  much 
sooner." 

This  treatment  would  no  doubt  improve  the  drying 
qualities  of  the  paint  because  the  oxygen  contained  in  the 
pores  of  the  carbon  would  be  driven  off  at  a  red  heat. 

I  he  surface  to  which  oil  paint  is  applied  must  necessarily 
exercise  an  important  influence  upon  the  conservation  of  the 
film.  If  it  contain  a  basic  substance  or  a  carbonate  the 
effects  of  the  liquefaction  of  the  linoxyn  may  be  partially 
neutralised.  Miniatures  painted  in  oil  upon  ivory  no  doubt 
owe  their  generally  good  state  of  preservation  to  the  com- 
bination of  some  of  the  mineral  constituents  of  the  ivory 
with  the  organic  acids  as  these  are  generated  during  the 
oxidation  of  the  oil. 

Many  other  similar  instances  might  be  given  ;  but  I 
think  after  what  has  been  said  you  will  agree  with  me  that 
it  is  a  matter  for  deep  regret  that  most  of  the  talented 
artists  of  our  generation  are  embodying  the  creations  of 
their  genius  in  a  material  which  is  anything  but  permanent, 
however  pleasiDg  its  appearance  may  be  for  the  moment. 

Discission. 

The  President  said  he  gathered  from  the  paper  that 
Mr.  Reid  considered  the  process  of  drying  or  coagulating 
india-rubber  to  be  >iinilar  to  the  process  of  oxidising 
littseed  oil. 

Mr.  Reid  replied  that  they  found  no  oxygen  in  the 
finished  rubber,  but  there  was  a  similarity  in  the  conditions 
under  which  it  solidified. 

'ill.'  President,  continuing,  said:  of  course  all  dried 
rubber  contained  a  certain  amount  of  oxygen.     He  might 


say  that  many  years  ago  he  was  in  Gran  Para,  and  had  the 
opportunity  of  seeing  the  process  of  making  india-rubber  ' 
as  carried  on  by  the  Indians  anil  half-breeds  who  tapped 
the  Seringa.  That  the  process  was  not  altogether  one  of 
oxidation  was  obvious  from  the  fact  that  the  finished  rubber, 
though  containing  a  certain  amount  of  oxygen,  was  not 
equal  in  weight  to  the  juice  that  had  gone  to  make  it.  It 
was  clear  therefore  that  a  considerable  amount  of  moisture 
w.i*  given  off  in  the  process  of  coagulation.  With  respect 
to  the  remarkable  capacity  of  oil  for  absorbing  oxygen,  he 
might  mention  a  curious  experience  of  his  own.  Some 
years  ago  he  was  consulted  by  a  blanket  manufacturer  at 
Huddersfield  as  to  the  extraordinary  way  in  which  the 
blankets,  after  being  drawn  from  the  bleaching  house,  while 
they  were  treated  by  the  fumes  from  burning  sulphur,  fell 
here  and  there  into  holes.  He  went  carefully  over  the 
wholi  process,  but  for  a  time  could  get  no  clue  to  the 
mystery.  Eventually,  however,  it  was  discovered  that 
while  the  blankets  were  in  the  centrifugal  machines  after 
removal  from  the  fulling  mill,  the  engineers,  in  oiling  the 
bearings,  would  sometimes  inadvertently  spatter  some  of 
the  blankets  with  drops  of  oil,  and  when  these  blankets 
were  afterwards  exposed  to  the  sulphur  fumes  the  oil 
brought  about  the  rapid  oxidation  of  the  sulphurous  acid, 
and  so  effected  the  tendering  of  the  fabric. 

Mr.  Ives  observed,  with  reference  to  the  extraordinary 
wa\  in  which  the  colours  used  in  Egyptian  decorations 
retained  their  brilliancy,  that  the  vehicle  employed  was  a 
wax,  not  an  oil,  and  consequently  did  not  oxidise  so  readily. 

Mr.  T.  Christy  thought  that  the  tendency  of  the  paper 
was  to  convince  one  that  the  linseed  oil  trade  was  no  longer 
one  of  our  greatest  industries,  and  that,  in  fact,  it  was 
doomed.  There  was  another  reason  for  coming  to  that 
conclusion,  namely,  that  very  good  oil,  and  varnish  too, 
could  now  be  obtained  from  petroleum ;  so  good  in  quality 
that  the  use  of  linseed  oil  was  likely  to  be  superseded.  A 
ease  had  recently  come  under  his  notice  in  which  a  city 
restaurant  had  been  completely  painted  and  varnished  by 
means  of  these  products,  with  an  entire  absence  of  the 
disagreeable  smell  which  always  accompanied  the  use  of 
oil  paints.  He  hoped  during  the  session  to  bring  these 
products  before  the  Society.  Curiously  enough,  Mr.  Reid 
had  brought  to  their  notice  that  night  an  earth  which  might 
be  utilised  for  their  manufacture,  as  well  as  for  rubber,  and 
he  had  no  doubt  many  members  would  turn  their  attention 
to  this  new  earth. 

The  Chairman  enquired  whether  the  petroleum  varnish 
required  the  admixture  of  a  gum. 

Mr.  Christy  replied  that  he  believed  it  did  not. 

Mr.  C.  G.  Cresswell  observed  that  a  soap  was  usually 
supposed  to  be  formed  by  the  action  of  white  lead  on 
linseed  oil,  and  asked  Mr.  Christy  how  he  would  produce 
such  a  soap  with  the  aid  of  petroleum.  It  was  all  very  well 
to  talk  of  new  varnishes,  but  the  merit  of  the  paints  used  by 
our  fathers  lay  chiefly  in  the  fact  that  they  did  really  contain 
white  lead,  whereas  the  paint  used  by  the  speculative 
builder  of  to-day  had  so  little  lead  in  it  that  it  could  be 
easily  rubbed  off  with  a  clothes  brush,  and  was  therefore 
utterly  unsatisfactory  as  a  protective  covering  for  wood. 
The  blue  pigment  referred  to  as  having  been  discovered  in 
the  tombs  of  Egypt  was  described  in  a  memoir  to  the 
Academie  des  Sciences,  and  there  was  an  abstract  of  it  in 
the  Society's  Journal  (Feb.  1889,  142).  The  pigment  was 
metallurgical  in  character. 

Mr.  Christy'  observed  that  he  had  seen  specimens  of 
soap  actually  made  from  the  petroleum  products  he  had 
referred  to,  and  works  were  now  being  erected  for  its  manu- 
facture. He  had  tried  it  in  his  greenhouse,  and  found  it 
the  best  insecticide  he  had  ever  employed. 

Mr.  W.  J.  Horn  asked  whether  Mr.  Reid  had  experi- 
mented with  poppy  oil  in  the  same  way  as  with  linseed  oil 
a-  to  its  oxidisiDg  qualities. 


(ContinueJ  on  page  1024.) 
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Mr.  W.  1'.  Kkid,  in  reply,  said  that  the  non-increase  in 
weight  of  india-rubber  sap  by  oxidation,  was  due  to  the  fact 
that  the  juice  contained  only  a  small  portion  of  the  active 
substance,  iu-t  as  linseed  only  contained  a  certain  percentage 
of  linseed  oil  ;  but  if  one  could  obtain  the  pure  substance 
contaiued  in  juice  in  its  liquid  state,  and  treat  it  by  heating, 
one  could  iiud  out  whether  there  was  a  sensible  increase  or 
not.  lie  hardly  thought  there  would  be,  seeing  that  the 
percentage  of  oxygen  in  india-rubber  was  very  minute.  In 
fact,  it  »as  not  a  process  of  oxidation,  but  it  might  he  one 
of  polymerisation.  It'  linseed  oil  were  heated  in  a  closed 
vessel,  it  solidified,  shewing  that  internal  molecular  changes 
took  place  which  were  not  due  to  oxidation.  Possibly,- it 
was  so  with  india-rubber.  Mr.  Ives  had  asked  if  the 
Egyptians  did  not  use  wax  as  a  vehicle.  He  believed  they 
did  not,  but  the  Greeks  certainly  did,  and  had  a  peculiar 
way  of  preparing  it.  They  used  punic  wax,  mixed  with 
volatile  oils  as  a  medium.  The  wax  was  kneaded  with  sea 
water,  and  exposed  to  the  light ;  and  modern  experiments 
proved  that  tbe  punic  wax  so  treated  possessed  qualities  quite 
different  from  those  of  wax  bleached  in  the  sun  without  the 
use  of  salt  water.  He  could  not  agree  with  Mr.  Christy  that 
iinseed  oil  was  doomed  It  had  many  and  increasing  uses, 
and  no  doubt  its  defects  would  be  neutralised  by  the  methods 
of  using  it ;  as  iu  the  case  of  linoleum,  in  which  a  large 
percentage  of  ground  cork  was  used,  and  this  absorbed  the 
liquid  oxidation  products  of  the  linseed  oil  as  they  were 
generated.  With  regard  to  the  petroleum  -varnish  referred 
to  by  Mr.  Christy,  he  would  like  to  know  if  its  basis  was 
similar  to  the  elaterite,  of  which  he  had  shown  specimens ; 
if  so,  it  might  be  a  permanent  varnish. 

Mr.  Chkisty  crald  only  say  that  it  was  a  petroleum 
product,  and  that  Mr.  Reid's  specimen  closely  resembled  it. 

Mr.  Rbid,  continuing,  said  :  with  regard  to  the  blue  pig- 
ment which  had  been  referred  to,  that  he  had  derived  his 
information  from  the  article  cited  by  Mr.  Cresswell,  which 
proved  the  value  of  the  Society's  Journal  in  gathering  notes 
together  that  might  otherwise  be  lost.  As  to  petroleum,  he 
hardly  thought  it  necessary  to  turn  it  into  a  soap,  as  it  was 
an  excellent  cleansing  agent  naturally.  He  had  tried  experi- 
ments on  a  small  scale,  not  only  with  poppy  oil,  but  with 
nut  oil  also.  Both  oxidised  much  more  slowly  than  linseed, 
but  both  eventually  liquefied,  aud  Schaedler  was  quite  right 
in  saying  that  all  drying  oils  possessed  the  same  property, 
though  they  contained  less  linoxyn. 
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oer  5th.— Mr.  Eric   E.   Watson.     "The  Calculation  and 
m  of  Blast-Furnace  <  Iharges,  as  applied  to  the  Smelt- 
I    idandS  h  er  I  ►res." 


THE  INVASION  OF  THE  INVENTOK. 

BY    EL'STACE    CAREY. 

As  I  spoke  to  you  last  year  of  "  the  multitude  of  inventions, 
mostly  bad  ones,  which  beset  us  on  every  side,  and  of  the 
trained  skill  and  knowledge  which  is  required  to  sift  the 
good  from  the  bad,  to  winnow  out  the  few  grains  of  wheat 
from  the  almost  interminable  mountain  of  chaff,"  I  thought 
I  might  do  worse  than  take  the  inventor,  his  methods,  and 
his  fair  remuneration,  for  my  subject,  as  it  is  one  which  is 
interesting  to  all  of  us. 

The  genus  inventor  may  he  divided  into  three  or  four 
well-marked  species  or  groups. 

The  practical  manufacturer,  who,  with  command  of 
capital,  experience  and  the  assistance  of  experts,  works  out 
an  invention  to  a  finish,  ending  in  the  adoption  or  definite 
abandonment  of  a  new  process,  belongs  to  a  class  of 
inventors,  who,  when  they  possess  capacity  and  perseverance, 
cannot  fail  to  be  of  great  service  to  the  community. 

But  even  celebrated  men  of  this  class  have  not  been  able 
always  to  restrain  themselves  from  the  weakness  of  inven- 
tors of  a  commoner  type,  they  have,  parenthetically  as  it 
were,  run  to  the  Patent  Office  to  secure  the  protection  of 
immature  notions  and  half-fledged  ideas  which  have  occurred 
to  them  during  their  work  on  the  main  aud  particular' 
invention  which  they  have  had  in  hand  ;  in  fact  the  very 
best  of  inventors,  however  practical  and  experienced  they 
may  be,  seem  to  be  sometimes  victims  of  a  disease  which 
we  may  call  inventors'  mania,  the  spirit  of  invention  invades 
them,  ideas  good,  bad,  and  indifferent  seize  upon  them,  and 
writing  specifications  and  paying  patent  fees,  becomes  an 
almost  daily  excitement,  without  which  life  seems  to  them 
flat  and  uninteresting. 

But  as  to  those  inventors  whom  we  may  place  in  the 
front  rank,  what  is  their  method  ?  They  begin  like  every- 
body else,  by  having  an  idea  ;  a  new  method  of  making  an 
old  material  occurs  to  them,  or  a  new  use  for  an  old  product. 
Whatever  their  invention  may  be  their  first  step  is  probably 
to  try  a  laboratory  experiment — the  laboratory  experiment 
succeeds— instantly  visions  of  the  potentialities  of  the 
new  process  fill  their  thoughts  and  glorious  castles  in  the 
air  at  once  appear  to  charm  and  allure  them  forward.  On 
the  other  hand  there  are  many  processes  which  work  well 
on  the  large  scale  and  could  not  be  made  to  work  at  all  on 
the  small,  at  all  events  good  working  on  the  small  scale 
would  be  a  matter  of  great  difficulty. 

Those  manufacturers  and  capitalists,  even  who  belong  to 
this  first  and  best  class  of  inventors,  are  not  always  an  un- 
mixed blessing  to  their  partners  and  the  firms  to  which  they 
belong.  They  are  apt  to  pursue  will-o'-the-wisps  and 
neglect  stead}-  attention  to  what  I  may  call  every-day 
improvements.  A  manager  or  managing  partner  of  a 
works  who  has  his  eyes  open  to  perceive  the  small  addi- 
tions or  alterations  which  may  improve  or  cheapen  produc- 
tion and  has  the  openness  of  mind  to  accept  suggestions 
from  his  colleagues  and  his  workmen  as  to  the  never  ending 
improvements  which  can  be  made  in  details,  is  frequently  a 
wiser  man  than  the  manufacturer  who  has  a  genius  for 
revolutionising  everything.  An  inventive  partner  often 
gradually  becomes  a  perfect  terror  to  his  friends  who  have 
every  cause  to  lament  the  invasion  of  that  inventor. 

Among  those  who  are  not  engaged  in  manufacture  there 
are  also  inventors,  some  of  them  men  of  good  chemical 
knowledge,  and  some  of  them  men  of  some  technical 
experience,  hut  who  cannot  afford  themselves  to  make  a 
large  scale  experiment  or  they  cannot  create  a  value  for 
invention  by  the  expenditure  of  sufficient  capital,  so  what 
do  they   do  ?     They  call  in  an  expert.     Their  best  course 
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would  1"  to  procure  the  aid  of  the  best  expert  of  all,  the 
prautioal  manufacturer,  bul  thai  in  their  opinion  would  nol 
paj  thorn  sufficiently  well.  They  want  a  large  s'im  for 
the  invention,  and  so  after  they  bai  a  Been  an  expei  i  they  go 

too  company   promoter.     The( panj  promoter's  Aral  and 

immediate  business  is  to  e.et  up  a  prospectus,  and  one  of  the 
i--.M-nn.ii~  to  i  go  id  prospectus  is  t"  have  the  favourable 
opinion  of  a  well-known  scientific  expert,  who  gives  it  a*  his 
solemn  opinion  thai  "  from  the  interesting  and  successful 
experiments  which  he  has  been  permitted  to  witness,  and 
from  a  careful  examination  of  the  reactions  which  are  quite 
feasible  under  proper  conditi  ros,  and  thai  if  the  largi 
results  bear  oul  the  experimental  trials,  which  be  Bees  do 
reason  to  donbt,  then  the  prospects  of  the  new  company 
are  brilliant  in  the  extn 

Bat  I  may  saj  the  value  id' an  invention  increases  as  the 
n'e  on  which  it  is  demonstrated  increases.  The  full  value 
can  only  really  be  estimated  when  the  working  expense* 
have  been  demonstrated  for  some  considerable  time,  so  as 
to  give  a  correct  idea  of  the  Hear  and  tear  of  (he  plant.  It 
is  proverbial  thai  most  inventors  estimate  the  costs  of  their 
processes  at  too  low  a  figure.  To  make  a  pr. .per  estimate 
of  the  cost  ,,t  a  new  process  is  an  exceedingly  difficult 
problem. 
One  great  difficulty  which  presents  itself  at  the  outset  to 

the  practical  manufacturer  is  that  a  great  many  inventors 
are  unwilling  to  take  any  further  risk  of  their  invention,  but 
demand  to  be  at  one.  remunerated  to  the  full  value  of  their 
own  estimated  profit,  to  be  made  in  the  unexpired  portion 
of    the    II     years'   life  of  their  patent.      .Now,    while    it    is 

difficult  to  fairly  guess  the  possible  saving  or  profit  to  be 

gained  by  an  invention,  it  is  still  more  difficult,  well  nigh 
•  impossible,  to  capitalise  it.  to  make  such  a  venture,  except 
at  a  very  Short  purchase,  say  two  or  three  year-,  is  almost 
equivalent  to  gambling  if  a  company  he  formed  to  acquire 
new  p  I  large  amounts  are  paid  in  cash. 

If,  in  a  manufacture,  finality  could  be  reached  and  a 
certainty  thus  arrived  at  that  the  patent  to  be  acquired 
«ould  not  he  superseded  in  the  course  of  a  few  years,  such 
payments  to  the  inventors  might  he  justified,  but  when  we 
remember  that  a  money-making  invention  is  just  the  one 
which  is  sure  to  attract  the  attention  of  inventors  all  the 
world  over  the  payment  of  a  large  sum  is  highly  dangerous. 
Vet  most  inventors  insist  on  a  payment  of  a  certain  amount 
of  cash  down. 

The  tuo-t   prudent    ate   those    which   arc   satisfied    with  a 
II  amount,  though   the  most  numerous  are   those  who 
demand  at  once  a  large  fortune. 

( Ine  class  of  inventors — the  dealer  in  secret  processes — is 
a  power  in  the  world,  too,  since  it  is  a  common  weakness  of 
human  beings  to  he  charmed  by  the  unknown  almost  in  a 
direct  ratio  to  its  approach  to  the  impossible,  as  witness 
electric  sugar.  Whenever  a  process  is  to  he  kept  a  secret 
until  a  purchaser  has  satisfied  himself  that  it  will  work  we 
might  almost  at  onee  dismiss  the  invention,  for  if  a  patent- 
ahle  invention  there  is  no  secret  necessary,  but  if  not 
patentable  there  is  no  guarantee  to  the  purchaser  that 
the  invention  may  not  be  worked  by  others.  Hut  without 
saying  more  abont dishonest  inventors  we  are  attacked  more 
than  sufficiently  by  those  who  are  honest  and  straightfor- 
ward to  lead  us  in  conclusion  to  consider  if  any  fair,  though, 
perhaps,  rough  und-rcady  method  of  procedure  may  be 
suggested,  whereby  the  reasonable  claims  of  the  inventor 
and  of  the  practical  and  established  manufacturer  may  be 
harmonised.  I  will  put  out  of  our  reckoning  members  of 
our  first  group  of  inventors  who  are  capitali-ts  and  manu- 
facturers, and  who  work  out  their  own  inventions  in  their 
own  way  and  for  their  owe  profit,  and  confine  myself  to 
those  cases  which  are  more  numerous  and  more  troublesome, 
where  the  inventor  is  either  an  outsider  altogether,  or  at 
the  most  an  employe  of  the  manufacturer. 

It  appears  to  me  tint  when  an  invention  has  been  prac- 
tically worked  out  and  fairly  put  upon  a  ni an ufaet urine; 
basis,  a  royalty  of  from  10  per  cent,  to  20  per  cent,  of  the 
ascertained  saving  might  in  many  cases  be  fairly  charged. 
But  certainly  it  appears  to  me  that  half  of  this  royalty  is 
due  to  the  manufacturer  who  first  works  oul  the  process  on 
a  large   scale,  the   other  half  may  reasonably   fall   to  the 


inve r  who   fust  gets  the  idea,   and  who  by  preliminary 

laboratory  or  small  seal.-  experiments  shows  it- theoretical 

I    have  I  mplc  case  ••!  an  invention 

"I"  i.  »Iiim.  the  originator  of  the  id. -a,  and  who 

Is  'la-   lit-,  to  work  it  out  practic  illj  on  tie  .  bul 

iii   support    ma\  he  given  to  th,   foregoing  in  a 

Ij    impli  and  I  v  nol  i"-  u 

mountabbj  I  ijr  modtu  vii <  ndi  in  other 

tuple,    and    where    the    rival    claim-    n    rj 

in  one  direction  or  another  from  those  just  now  described. 
Let  me  say,  then,  by  waj  ol  suggestion,  that  a  royalty  of 
from  one-tenth  to  one  fifth  nf  the  iaj  in 

many  cases  be  fairly  charged,  and  that   this  royalrj   sho 
1»- divided   equallj  between   the  man  who  has  the  idea  ami 

Bbows  lo  prelimi \  expt  rimenl   ami  Bcien 

calculation   tint   the  idea   is  worth  pursuing,  and  the  i 
who    first  demonstrates  on   th,-  large  scab  new 

process  can  he   successfully    worked.     1   would  name 

addendum,  and  that  is  that  the  works  at  which  the 
large  scale  experiments  an-  carried  out  ami  brought  to  a 
successful   issue    should    enjoy  complete    immunity  from 

royalty,  ami  1  consider  that  this  privilege  will  in  the  vast 
majority  of  eases  be  richly  deserved.  Jfou  may  ask, 
'■  What  do  you  mean  by  ascertained  saving  p  "  and  "  Why 
fix  the  royalty  at  in  or  20  per  cent.,  why  not  any  other 
figure?"  1  will  endeavour  very  briefly  to  answer  each  of 
th.  s,.  questions. 

In  ascertaining  the  saving  effected  by  a  uevi  il- 
l's not  sufficient  to  calculate  the  actual  saving  m  material 
and  wages,  hut  in  the  ease  of  an  established  manufacture 
■  In.  allowance  must  he  made  for  the  capital  required  to 
replace  the  old  plant  by  new,  and  for  the  risks  to  be 
encountered  in  respect  of  the  validity  of  the  patents  con- 
nected with  the  new  process.  With  regard  to  the  amount 
of  royalty  I  admit  at  once  that  20  per  cent,  may  he  an 
extreme  figure;  I  have  put  it  as  the  limit  beyond  which  my 
experience  licenses  an-  not  often  accepted.  Let  one  instance 
suffice  :— The  Weldon  Manganese  recovery    process   was 

generally  Supposed  to  effect  a  saving  of  about  2/  per  ton 
on  the  bleaching  powder  made  by  that  process  ;  the  royalty 
n  is  at  first  fixed  at  10*.  per  ton,  but  this  was  found  im- 
practicable under  the  circumstances,  and  subsequently  5s. 
per  ton  was  accepted,  the  pioneer  manufacturers  obtaining 
a  considerable  concession.  Here  we  have  a  royalty  of  say 
12}  per  cent,  of  the  generally  admitted  saving,  bul 
must  remember  that  this  royalty  was  only  obtained  after 
the  process  had  been  thoroughly  established  at  more  than 
one  large  works.  I  need  not  multiply  instances  ;  each  i 
as  it  arises  will  have  special  points  of  its  own  which  require 
adjustment,  which  adjustment  will  he  the  result  of  bargain  ; 
but  the  proposition  which  I  wish  especially  to  submit  for 
your  consideration  is  not  the  actual  royalty  charged  which 
will  vary  and  be  the  result  of  bargain,  but  "that  the  claim  of 
the  manufacturer  who  first  works  out  a  process  is  generally 
speaking  as  good  as  that  of  the  inventor  himself  who  first 
brings  the  idea  to  light  after  preliminary  laboratory  trial. 
Tin-  doctrine  may  not  he  a  very  welcome  one  to  liooeful 
inventors,  especially  to  young  ones,  but  I  venture  to  think- 
that  on  consideration  and  in  the  light  of  experience  some 
such  rule  as  this  will  be  found  to  be  just  and  to  work  well. 
With  regard  to  the  inventor  who  has  an  idea,  and  nothing 
more,  and  who  does  nothing  in  the  laboratory  or  out  of  it 
to  demonstrate  the  probable  feasibility  of  his  invention,  I 
have  nothing  good  to  say  or  to  suggest '.  I  think  that 
be  may  be  quietly  dropped  out  of  our  calculations  ;  at 
all  events,  his  contribution  to  sound  progress  is  usually 
infinitesimal. 

I  should  have  liked  to  he  able  to  allude  to  some  of  the 
many  electrolytic  processes  which  are  fighting  for  supremacy, 
and  threatening  a  terrible  invasion  of  the  old.  That  there 
are  scores  of  busy,  clever,  and  eager  brains  working  away, 
endeavouring  to  bring  these  processes  into  successful  opera- 
tion, is  patent  to  us  all,  and  it  behoves  us  to  prepare  for  the 
invasion  of  this  inventor  as  for  that  of  all  other  inventors, 
and  when  he  has  won  his  spurs  and  proved  his  case,  to 
welcome  him  with  open  mind,  and  by  timely  enterprise  to 
show  that  we  willingly  accept  and  can  promptly  profit  bv 
the  invasion  of  the  true  and  real  inventor. 
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Discussion. 

Mr.  K.  K.  Muspbatt  thought  that  Mr.  Carey,  when 
speaking  of  what  might  make  an  invention  succeed  or  not, 
ilid  not  allude  at  all  to  the  commercial  conditions.  It  was 
perfectly  possible  that  an  invention  might  be  really 
\,rv  admirable,  and,  from  the  technical  point  of  view,  be 
perfectly  successful  ;  at  the  same  time,  the  commercial 
conditions  might  be  such  that  it  was  not  profitable  ;  but 
that  same  invention,  if  the  commercial  conditions  were 
changed,  might  become,  and  often  did  become,  very 
valuable  and  profitable.  As  an  illustration,  he  called 
attention  to  Mr.  Longmaid's  process  for  the  calcination  of 
copper  ores  with  common  salt,  in  order  to  extract  the 
copper  as  soluble  cupric  chloride,  then  precipitating  the 
copper  with  iron.  This  process,  as  worked  by  Mr.  Long- 
maid,  did  not  succeed;  but  some  years  later,  when  Spanish 
pyrites  replaced  Irish  pyrites,  the  process,  as  applied  by 
Mr.  Henderson  to  the  burnt  ore.  was  profitable.  Hut  now 
the  commercial  conditions  had  again  changed,  and  since  the 
purple  (iron)  ore  obtained  in  the  process  was  not  so 
valuable  as  previously,  the  commercial  success  of  the 
process  was  naturally  not  so  great.  He  was  not  quite  sure 
that  Mr.  Carey  had  given  the  layman  his  full  due.  and  he 
instanced  Mr.  Wcldon  as  not  originally  a  practical  manu- 
facturer. With  respect  to  the  payment  of  inventors,  he 
entirely  agreed  with  Mr.  Carey,  remarking  that  he  himself 
had  suggested  a  somewhat  similar  system,  when  giving 
evidence  before  the  Patents  Committee  of  the  House  of 
Commons.  He  thought  it  would  be  desirable  that  there 
should  be  a  clause  in  any  patent  act,  that  the  patentee 
should  he  bound  to  give  his  invention  to  the  public  on  pay- 
ment of  royalties  assessed  by  some  impartial  tribunal,  and 
that,  for  chemical  patents,  at  any  rate,  the  royalty  ought  to 
take  the  form  of  Mr.  Carey's  suggestion. 

Mr.  W.  P.  Thompson  agreed  that  patentees  ought  to  he 
only  ti-o  glad  to  arrange  a  free  licence  with  the  manufacturer, 
who  was  the  first  to  give  their  patents  a  trial.  But  one 
effect  of  the  clause  for  compulsory  royalties  was,  that  if  a 
man  gave  a  licence  to  anybody  whatever,  that  was  considered 
a  precedent  by  which  the  Board  of  Trade  adjudicated 
royalties.  Almost  every  great  master  patent  in  the 
mechanical  and  chemical  world  had  been  brought  out  by 
laymen. 

Professor  Campbell  Brown  said  that  while  he  was 
delighted  to  see  Mr.  Carey  sitting  upon  the  false  inventor 
with  all  the  weight  of  his  authority,  he  might  say  a  great 
deal  in  favour  of  the  true  inventor  if  he  needed  any 
defence.  The  manufacturer  and  the  world  at  large 
could  not  get  on  without  him  ;  the  law  of  progress  was  of 
course  a  law  of  nature,  aud  all  they  could  do  with  wisdom 
was  to  put  a  brake  upon  the  wheels,  sufficient  to  see  that 
each  hit  of  progress  rested  upon  a  safe  and  sure  foundation, 
and  the  next  important  thing  to  do  was  to  take  care  that  the 
inventor  had  as  prolonged  aud  thorough  an  education  as 
could  be  obtained.  The  inventor  would  always  exist,  and 
he  (Prof.  Campbell  Brown)  did  not  think  that  his 
remuneration  could  be  regulated  by  Act  of  Parliament. 

Mr.  Carey,  in  reply,  said  that  he  was  much  inclined  to 
agree  with  Mr.  Muspratt  in  calling  Mr.  Weldon  a  layman  ; 
but  he  could  not  quite  agTee  with  Mr.  Thompson,  when  he 
stated  that  most  of  the  great  inventions  had  been  made  by 
laymen. 
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SESSION  1801-93. 


The  second  meeting  of  the  Session  will  take  place  on  Friday, 
December  7th,  1894. 

Mr.   Wm.  Thomson,  F.R.S.E.,  will  show    some    new    forms    of 

chemical  apparatus. 
Mr.   Peter    S.    Gilchrist   (U.S.A.).     "Pitie  Columns  for    saving 

Chamber  Space  in  the  Manufacture  of  Sulphuric  Acid." 
Dr.  Carl  Otto  Weber.    "A  new  class  of  Lake  Pigmnnts." 


Meeting  held  Friday,  2nd  November  1894. 


MR.    R.    FORBES    CARPENTER    IN    THE    CHAIR. 


CHAIRMAN'S  ADDRESS. 

Since  our  last  meeting  in  this  room  Mr.  Levinstein  has 
felt  it  iucumbent  upon  him  to  resign  the  chairmanship  of 
the  Section  to  which  the  Committee  unanimously  re-elected 
him  in  April  last,  and  all  the  members  of  the  Section  will, 
I  am  sure,  endorse  the  regret  felt  by  the  Committee  that 
the  pressure  of  other  business  engagements  has  been  felt  by 
Mr.  Levinstein  to  be  so  great  that  he  desired  to  be  relieved 
of  the  duties  of  chairman  while  still  remaining  a  member  of 
the  Committee.  We  shall  long  remember  his  zeal  and 
energy  in  promoting  the  interests  of  our  Society  in  general, 
and  of  our  Manchester  Section  in  particular.  During  our 
eleven  years  of  existence  as  a  section  (since  February 
1883)  there  have  been  only  three  chairmen,  Sir  Henry 
Roscoe,  Dr.  Schunck,  and  Mr.  Levinstein.  The  last  has 
borne  by  far  the  larger  brunt  of  the  work,  and  we  all  know- 
how  indefatigable  have  been  his  labours  in  the  interests  of 
chemical  industry  ;  while  the  part  he  took  in  organising  the 
chemical  section  of  the  Exhibition  of  1887  is  fresh  in  our 
minds  and  will  always  he  gratefully  appreciated.  Let  us 
hope  that  at  no  distant  date  Mr.  Levinstein  may  feel  able 
to  reassume  the  duties  of  chairman,  to  fulfil  which  for  the 
current  session  your  Committee  have  chosen  my  unworthy 
self  as  his  successor. 

I  must  claim  your  indulgence  in  the  short  address  that  I 
have  prepared  to  open  our  session,  for  I  have  found  some 
difficulty  in  selecting  suitable  material. 

I  have  no  intention  or  desire  to  obtrude  my  official 
personality  upon  you  to  night,  for  is  not  all  that  I  have  to 
say  concerning  my  professional  work  contained  in  the 
Annual  Report  made  to  the  Local  Government  Board  by 
the  Chief  Inspector  under  the  Alkali,  &c.  Works  Regula- 
tion Acts.  Aud  yet  there  are  some  points  that  eome  under 
my  notice  which  could  claim  no  mention  there  that  may  be 
worthy  of  attention  to  those  in  this  room,  though  my 
observations  will  not  have  the  merit  of  novelty  or  originality. 

Most  of  those  present  have,  I  daresay,  had  occasion  to 
peruse  and  to  criticise  the  rules  issued  by  the  Home  Office 
under  the  Factory  and  Workshops  Amendment  Act  of 
1891  for  the  protection  of  those  employed  in  various  classes 
of  industry,  especially  the  chemical  industries.  Iu  the  case 
of  the  latter  the  rules  embody  the  recommendations  of  a 
small  committee,  of  which  the  chief  inspector  under  the 
Alkali  Acts  was  a  member.  On  similar  lines  other  com- 
mittees for  the  pottery  works  and  lead  industry  wero 
constituted  and  reported  to  the  Home  Office. 
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I  ilmiK   I  am   duI  wrong  Hi  stating  that   the  immediate 

to  the  Home  llffiee  iu  this  matt  it  was  giveu  by  the 

publication  of  a  work  by  Dr.  J.  I    Arlidge  "  On  the  Hyg 

Diseases,  unci    Mortality  of  Occupations,"  to  this 

book  I  desire  to  direct   your  attention  by  ■  somi 

idea  of  its    scope,  of   the  careful  judicial  spiril    in 

Dr.    Arlidgi     Im*     approached    his    subject,    and    of   the 

inclusions  as  regards  some  of  our  chemioal  industries  at 

which  be   has  arrived.     I  hope  you  have  nol   been  already 

il  iu  respect  to  it  by  reading  or  hearing  of  a  highly 

nurrd   review  in  the  oolumns  of  the  0        -         iic/i  al 

uate  of  the  appi  i  still 

coloured   series  of  articles  entitled  "  Death  in 

Workshop" — to    the    writer    of   which    any   kind   of 

pbysioal  ■  •  •  >  1  seems  a  subject    for   lamentation   and    com- 

ini-el  B 

Let  Dr.  Arlidge  speak  for  himself.  "The  problem  to  be 
solved  i-  not  merely  the  mortality  and  relative  prevalence  of 
particular  diseases  in  1 be  several  occupations,  but  to  discover 
what.     \<     .my,     pathological     cons  ire    rightly 

assignable   to  them,  and   what,  when  such  are 

ii  causes.     It   is  uol  sufficient  to  m  returns  of 

i  "  and  mortality.     To  arrives  estimate  of 

the  effects  positivel)  attributable  to  an  occupation  it  bee i  - 

aeoesstiry  to  eliminate  all  factors  of  disease  nol  truly 
inoideut  to  it.  a  proceeding  of  great  difficulty  even  when 
practicable." 

Dr.  Arlidge  goes  "n  to  observe  that  physicians  in  France 
and  German)  have  for  a  long  series  of  years  directed  their 
attention  to  industrial  diseases  and  have  collected  a  mass  of 
observations.      In    Iran..-   extended  codes    of    rules 
regulations  have  imed  to  govern  fi  tnd  to 

give  security  to  the  public  against  noxious  trades,  but 
arch,  says,  to  a  serious  extent,  inoperative,  because  there 
:  system  of  supervision  by  a  'distinct 
body  nt  factory  inspi  ctors  and  medical  men.  But,  a* 
regards  the  comparative  value  of  foreign  statistics  in  the 
opinionol  Dr.  Arlidge,  owing  to  the  very  dissimilar  condition 
of  life  and  worn  on  the  continent,  and  to  the  fact  that  some 
races  of    men   (for  in  tic,   Irish,  and  Welsh) 

unfavourable  racial  health  characteristics,  tin-  vital 
statistics  "f  occupations  pursued  iu  England  are  only  to  be 
obtain,  d  from  English  sourci  - 

In  turning  over  the  pages  of  the  book,  I  find  how 
frequently  the  author  has   to  lament  the  -   and 

lack  ol  i  itimate  knowledge  caused  by  the  absence  of 
observations  on  the  particular  trade  or  occupation  under 
notice.     For  i  istance,  in  ••  peaking  of  the  textile  indusl 

says:  "In  my  search  for  facts  relative  to  the  changes 
wrought  in  lung  tissue  by  the  presence  of  dost  arising  from 
textile  oi  .t  rials,  silk,  cotton,  wool,  and  linen,  I  have  been 
unsuccessful  in  finding  any  placed  on  record  by  medical 
men  prac  isiug  in  the  numerous  and  large  manufacturing 
to*:-  those   substances  are   in  daily   use,  and  in 

some  of  which  there  are  medical  schools  with  professors  of 
medicine   and   pathology  "  ;   and   again   "  Returns  of    the 
il.it   diseases  of  dyers  -.  of  the  ratio  of 

mortal  ty  and  of  average  age  reached  by  those  artisans  ore 
greatly  needed,  and  ought  to  be  forthcoming  from  the 
i-xti  i, Sim-  works  in  Lancashire  and  Yorkshire.  We  are  left 
noise  what  bodily  ailments  are  likely  to  arise  among 
bleachers,  for,  regrettably,  no  medical  man  has  thought  it 
worth  while  to  determine  what  they  actually  are." 

include  with  one   more   example.     '•  There  is  nnfor- 
tuuati  lyjt  that    might  shov. 

effects  ol  high  temperature  upon  workmen  exposed  to  it, 
and  o  help  us  in   forming  an  opinion 

individual  casesof  suffi  mething  beyond 

the  g  ivictinn  that  stoker-  a  d furnacemen on  )>->ar.l 

-  kly  and  short-lived  should   he   arrived  at  from 

investigation   p  .--.-. -cd  by   the    medical 

officers   of   our    immense   steam   fleet"     So*  much  for  the 

us  see  a  few  of  the  positive  conclusions. 

e  is  rh»t  exposure  to  iuhalation  of 

dust,  wo,  ther  mineral  or  vegetable,   is  a  more  potent  factor 

in  reducing  vitality  and  in  pnducing  distinct  degradation  of 

•  --  inhalation  a  speaking  generally. 

In  the  il  qualities  yncrasies  and 

nmodation  seem  to  count   for  more 


than   in  tin-  former,  where  inevitably,  a-   time  goes  on. 

i.     i  o  come  to  - 

I  in--  opt  i  itions,  il nil  tal 

«' i-  -;  - 

ted  by   Dr.  1  \  .    M.-li.  al  - 

Health  at  St.   II-  lens,  who   had  tabulati  l  I 
labourers  under  tw  -  ty  pi  - 
and   undet    two   death 
othet  -i 


it    i                           1        -'ll. 

.'.•I 

10 

•1 

dentil,  nil  , 

1- 

I  nibrtunately,  says  Dr.  Robertson,  these  observations  arc 

in  ele  from  an   i-  Br  of  CS  68,  on.!,  to   d.i  i 

than  give  a  general  indie  il  that  whili   tl 

is  a  d  I  :.  ye  irs  in  the  i 

causes,  there  is  a  difference  of  si:    years  between  the  two 
-   from  d  -  ises  of  the  lung-.     "  It  may   bi 
-  Dr.  Arlidge,  '  a-  the  mean  age  of  chemical  labour) 
i-  r  thin  that    of  ordinary  labourers,  as  far  as  the  mor- 
tality from  diseases  in  general    is  concerned,  w<     1  ive   an 
a  Idition  il  proof    if  i  i    oi  occup  il 

hand  augm  whilst  on  the  ,-- 

ing    a   les-    ratio    for    all    other    form-    of  sickness."       Dr. 

Robertson,  tin-  i ipiler  of  these  statistics,  expresses  his 

belief  that  the  furnace  labourers,  by  needless  exposure  to 

in  a  half-clothed  -t.it--  on  their  way   home,  arc   thi 
selves    in   no   small   degree    coutribntory    to   liability    to 
bronchitis  and  disease  of  the  respiratory  tracts. 

It  is  for  this  reason  tint,  in  my  opinion,  bese 

statistics   could  be   accepted    as   conclusive    '.hat    further 
differentiation  should  be  made  and  comparison  be  inst iti 

say,   -alt-cake   furnacemen   and   workers  at   the 
glass  furnaces   at   St.    Helens    (not    "  blowers,"  for   here  a 

form    of    dis.-a-e    comes    into    play).       Mr.     Coo] 
Medical  Officer  of  Health  at  Widnes,  has  d  i   >  in 

-  at  St.  Hlii-.  not  even  in 
the  intensification  of  maladies.  Children  an-  remarkably 
healthy,  contrasting  favourably  with  those  of  Liverpool. 
The  estuarine  situation  of  Widnes  is  favourable  for  the 
dissemination  of  the  vapours  produced,  and  accounts,  in  Dr. 
Arlidge's  opinion,  for  the  difference  in  vital  statistics  noted 
ia  the  two  town-.     Perhaps  the  most   -  ghry 

!   id  to  any  chemical  pro  lucts  is  the  follow- 
in-  :  — 

"  The  comment  is  unavoidable  thai  when  we  examine  iu 
detail  the  phenomena  of  poisoning  with  nitro-benzol,  bisul- 
phide of  carbon,  and  various  explosives,  we  cannot  fail  to 
nise    the   existence    of   a    -eries   of   maladies    having 
Certain  common  features,  but    which  have   no  place  in  our 
_*.     In  other  words,  we  are  in  the  preset 
L'roup  of   trade  diseases  unlike  any  ordinary  group  of 
-lav  malad  es  which  pathologists  recognise  and  study, 
but  upon  which  careful  research  may  well  be  expended,  and, 
in  -hort,  is  in  the  interests  of  science  demanded." 

In  describing,  as  In-  has  to  do,  a  very  great  variety  of 
te  -hnical  operation-  it  is  not  unnatural  that  error  has  cri 
in,    but    I    have    come    across    none    of    any    very 
moment.     Dr.    Arlidge    wrongly    attribute-     the 
attendant  on  cleaning  out  sulphuric  acid   chambers  to  the 
sulphurous  a-.-id  evolved  on  stirring  up  the  1-  md 

sulphate    of    had,   instead   of  to   the    a  n  oxides, 

extremely  deadly  nature  of  exposure  to  these  has  a 
little  escaped  his  notice.  The  only  deaths  with  which  I  am 
acquainted   directly-  due   to  are   from   I 

cause.     Need  1  remind  you  of  the  lamented  death  of  Mr. 
ity,  of  the  five  (I  think  1  deaths  from  the 
breakage  of  a   carboy   of  nitric  acid  at    Newcastle,  near 
Messrs.   Mawson  and   Swan's   warehouse.     These    were  of 
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1  to  worfe  among  acid  vapour;  but 
tlu-  danger  of  nitrous  acid  to  th<  so  who  are  not  strangers  to 
its  inli:  -  all  the  more  to  be  insisted  on.  as  expo- 

sure to  it  does  not  produce  th    Feeling  of  suffocation  or  of 

spasm  of  tin-  glottis  to  the  same  extent  as  do  sulphurous. 
sulphuric  acids,  or  chlorine,  while  the  damage  to  lung  tissue 
ilute  formation  of  chemical  substitution  products  is 
not  Belt  till  perhaps  the  next  day.  I  know  of  two  deaths 
attributable  to  this  cause  in  vitriol  works. 

I'ime  does  u"t  allow  me  to  go  further  in  the  examination 
of  Dr.  ArliL  into  his   discrimination   between  the 

factors  of  town-made  and  trade-made  diseases,  or  into  the 
influence  of  the  nature  of  occupation  in  rightly  construing 
vital  statistics,  a  subject  in  which  he  proceeds  with  the 
utmost  caution  and  perspicacity.  1  must  refer  you  to  the 
pages  of  the  work  for  instruction  on  these  points. 
Before  leaving  this  portion  of  lny  subject  1  should  like  to 
draw  your  attention  to  one  of  the  recommendations  of  the 
Chemical  Works  Committee  before  mentioned,  viz.  :  that 
at  works  where  outbursts  of  dangerous  gases  are  liable  to 
occur,  a  bottle  of  compressed  oxygen  should  be  readily 
available.  The  first  mention  of  the  use  of  the  "  oxygen 
bottle"  that  I  remember,  was  by  an  officer  of  the  Royal 
Engineers  in  charge  of  some  balloon  experiments,  when,  in 
(he  discharge  of  the  gas  from  the  balloon  at  the  ground 
level,  one  of  the  men  got  enveloped  in  the  folds  of  the 
balloon  and  was  found  unconscious,  on  search  being  made 
for  him  ;  the  poison  was  no  doubt  carbonic  oxide;  but  the 
restoration  of  an  apparently  dead  man  on  inflating  the 
chest  by  artificial  respiration  and  at  the  same  time 
cautiously  turning  the  tap  of  the  oxygen  bottle  between 
the  man's  teeth  was  most  extraordinarily  rapid.  In  a 
recent  number  of  the  Chemical  Trade  Journal,  I  see  that 
similar  good  results  have  followed  in  the  case  of  asphyxiation 
by  producer  gas.     The  remedy  is  so  simple  and  so  easily 
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applied  and  is  so  instantaneous!}  effective  that  I  have  do 
doubt  many  a  valuable  life  will  be  saved  by  its  means  in 
the  future. 

And  now.  knowing  how  close  is  the  connection  of 
engineering  with  the  existence  and  development  of  our 
chemical  industries,  I  should  like  to  direct  your  notice 
to  a  In  •inc  delivered  by  the  President  of  the  Society  of 
Mechanical  Engineers,  Professor  A.  W.  Kennedy,  F.R.S., 
at  the  Royal  Institution  as  long  ago  as  April  189M,  on 
"Possible  and  Impossible  Economies  in  the  Utilisation  of 
Energy,"  a  subject  that  as  treated  by  him  may  point  the 
moral  for  chemists  as  well  as  engineers  and  the  illustrations 
of  which  are  so  lucid  and  striking  that  he  who  runs  may 
read.  "  Half  our  possibilities,"  says  Professor  Kennedy. 
and  this  I  may  call  his  text,  "  indeed  far  more  than  half 
our  possibilities  are  of  improving  up  to  the  best — it  is 
infinitely  harder  to  improve  up  from  the  best."  For 
instance,  plenty  of  room  exists  for  raising  the  general 
efficiency  of  boiler  work  (Fig.  1),  for  if  the  average 
working  all  over  the  country  were  brought  up  to  the 
standard  of  the  best,  there  would  probably  be  one-third 
less  coal  used  every  year  than  is  now  actually  burned. 
Hut  looking  at  Fig.  1,  and  knowing  that  of  the  20  per  cent, 
loss,  we  must  lose  something  in  radiation  and  pay  a  price 
for  draught  in  heating  the  chimney  gases,  we  cannot  look 
for  any  very  astounding  increase  of  economy  in  boiler- 
work  over  the  be>t  that  has  been  done,  "  No  doubt  any 
saving  is  possible,"  Professor  Kennedy  shrewdly  remarks, 
"  if  one  only  starts  with  a  bad  enough  example."  In  the 
next    diagram,    Fig.    2,    are    represented    the    theoretical 
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possible  efficiencies  of  the  engine  cycle  of  transformation 
of  molecular  into  mechanical  energy  calculated  from  the 
familiar  ratio  Tl~T-'  where  T,  represents  the  highest 
temperature  above  absolute  zero  at  which  the  working 
fluid  receives  it-  heat,  and  Ta  the  lowest  temperature  above 
zero  at  which  it  parts  with  its  heat— the  numerator  is  the 
working  difference  of  temperature,  and  the  ratio,  a  limiting 
number  that  falls  tolerably  short  of  unity.  With  Steam, 
apart  from  superheating  the  temperature  T,  is  dependent 
upon  and  Hunted  by  considerations  of  pressure  aud  conse- 
quently of  safety,  with  ammonia  it  is  similarly  limited,  but 
the  engine  lies  'much  further  down  the  scale   both  as    to 
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1    r       Bul  confining  our  attention  for  thi 
am,  mi  any  actually  possible  steam  ■  limine,  the  pr< 
that  nol  in  H.     i 
83   ,  noy   could    be    attained,   even   if  the 

out    porfi  otlj  .  but  in    i  ractice  onlj 
at.  of  the  \\  liolo  heal 

Bj   further   demonstration  I'rot. 
Kennedy   points  out  thai  the    possibility   of    improvement 
■    doing   lima  as    well  as    at    present       In    diagrams 

of  tlii—-      Id  l?Jg.  8, 
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it,  is  taken  a*  representing  the    whole  energy 
of  the  steam,  the  are.;  under  A  represents  what  n 
turned   into  work  by  an  ideally  ].. 

an  ideally  perfect    cycle    (the  left-band  .  a  bad. 

the   right-hand   a    good    machine).       The    area   under   B 

its  an  ideal  engine  working  in  actual  cycle  and 
under  C  the  proportion  actual  engines  turn  into  work.  In 
Fig.  -t.  the  ordinates  of  A  are  taken  as  100  per  cei 

ther  two   drawn  in    the   relative    i 
showing  the    possibility  of    improvement  in   its  real    pro- 
portion.    Professor   Kennedy  indicates  that  steam  I 

rking     condition    a    vapour    and    not    a    gas,    its 

temperature    cannot  be    raised    without  at    the  same  time 

raising  its   pressure.      Considerations  of  safety  and  strength 

of  materials  become  here  very  important,  but  even  leaving 

it   of  account,  if  you  raise   the  maximum  working 

e  from  10  to  -JO  atmospheres,  the  theoretical 
maximum  efficiency  is  raised  only  10  per  cent.,  clearly  not 
a  promising  direction  in  which  to  work.  The  r. 
the  theoretical  efficiency  by  the  superheating  of  the  -team 
is  the  direction  in  which  Professor  Kennedy  seeks  for 
improvement  to  be  made,  though  it  is  only  recently  that 

of  mineral  lubricant-  has  made  it  practicable.  He 
mentions  the  fact  that  a  little  ordinary  4-h.p.  engine,  one 
cylinder,  iate  cut  off.  moderate  pressure,  worked  by  steam 


supcrh  '  lively  b<  it>  r  results  than  a 

1 
ad  no     npcrbi 

-.1  the 
the  big  one. 
Turning  our  attenti 
efficiency  is  very  1  I     the  temp 

t 

Mr.  Dugald  i  1 .  r  1  ni  it- 1,  yet  thi 

amount   turned    i  i  >8   than   in    the 

engine  ( upare  the  lineal    in  Fig  4,  and  H  in  Fig.  6), 
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notwithstanding  this.  •  _-\  utilised  per  thermal 

unit  of  combustion  heat  in  a  gas  engine  is  very  considerably 

,!..,  I        JQ   ]    |g.  "(J 

represents  the  heat    taken  by   the    water    surrounding  the 
cylinder  in  the  I  It  i-  quite  possible 

type  to  appearin  which  only 

half  the  present  quai  -  will  be  uei  My 

ti<  n    of    initial    temperature  may  I  by 

•  -    of  producer  gas  with  its  lower  thermal 

efficiency  as  compared    ■  !  gas  as  may  prove  to  be  a 

step  in  the  right    direction,  as    many 

Tangye.  for  instance)   already  declare  to  be  proved.     "  4 
solution  of  the  who!  Kennedy, 

"a  solution  which  would  also  greatly  help  the  steam  engine 
problem,  would  be  the  di-  some   non-conducting 

material  which  was  at  the  same  time  suitable  for  use  in 
the  construction  of  engines,  Chemists  have  done  much 
for  us,  but  we  ;t  H  wait  for  onr  nor.-:onductor,  something 
rung  as  iron  and  as  easily  machined,  with  the 
conductivity  of  sawdust  is  what  we  want,  a  material 
which  at  the  same  time  mu<t  remain  sensibly  unaffected 
by  very  high  temperatures  and  which  will  stand  rubbing  to 
any  ext. 

0  2 
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ind  8  are  contained  a  history  of  the  gradually 

uerative   process   bj   whieh   the   chemical    energy  of 

d   is   converted   into   electric   light   iu   a  central 

tation;  similar   letters    are    used    in  each  section 

rare,   reading  the   transformations   from   left   to 

for  similar  quantities  of  energj  :  in  each  section  the 

are  written  off,  and  the  quantity 

v  carried  forward  is  called  100  per  cent. 
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We  have  heard  much  from  enthusiasts  during  the  last 
two  years  of  the  utilisation  of  town  refuse  in  the  generation 
of  electric  energy,  the  popular  theory  being  that  each' 
urban  community  makes  enough  refuse  with  economical 
combustion  to  supply  heat-energy  enough  to  light  the 
district  with  electric  light.  Our  newspapers  bear  testimony 
to  the  judicious  manipulation  of  the  journalistic  representa- 
tive by  the  enterprising  process  promoter,  and  it  is  human 
nature  to  be  enthusiastic  about  the  conversion  of  dust-bin 
refuse  into  electrical  energy  under  the  soothing  influence  of 
a  -uinptuous  lunch.  But,  looking  at  what  can  be  reasonably 
expected  of  attainment,  we  must  always  bear  in  mind  that 
tin-  Erst  essential  in  the  disposal  of  town  refuse  is  that  the 
heat  of  combustion  be  so  great,  and  the  destructor  or 
cremator  be  of  such  construction  that  all  noxious  gases 
have  time  as  well  as  temperature  for  their  final  resolution 
into  carbonic  acid  and  water.  This  means  steady  feeding 
of  the  destructor  through  the  24  hours,  while  the  demand 
for  electric  light  is  for  a  very  limited  proportion  of  the  day. 
To  charge  the  material  into  tubular  steam  boiler  furnaces 
with  the  primary  object  of  directly  raising  steam,  and 
nmking  the  cremation  of  everything  noxious  the  secondary 
consideration,  is  to  run  counter  to  all  the  advance  that 
sanitary  engineering  has  made  iu  this  department  of  recent 
years.  I  am  very  glad  to  be  supported  in  this  view  by 
Professor  Kennedy  from  engineering  and  thermal  con- 
siderations, <:  of  course,"  he  says,  "  the  stuff  (town  refuse) 
has  the  vast  advantage  that  it  costs  nothing,  even  for 
cartage,  hut  I  cannot  help  fearing  that  like  most  things 
that  cost  nothing,  it  will  be  found  to  he  worth  very  little 
more  than  it  costs.  I  schemed  sometime  ago  the  boilers 
at  a  station  in  the  north  to  try  the  experiment  of  using 
waste  gases  from  a  town  destructor,  but  have  not  been 
sanguine  enough  to  hope  that  I  can  do  more  in  this  way 
than  save  some  of  the  cost  of  banking  fires  or  running  at 
very  low  load ;  1  shall  be  delighted  if  I  am  mistaken  in  my 
estimate.     Iu  any  case  it  has   to  be  remembered  that   the 


Ln  Tig.  7,  K  represents  the  losses   in  the  boiler,  H  con- 
ation in  steam  pipes  and  driving  of  pumps  and  other 
»uch  losses  inevitable  in  a   central   station.     G  is  the  part 
unavoidably  lost  from  thernio-dynamic  limitations  ;  F  the 
portion  wasted  by  the  engine,  the  remainder  being   turned 
into  work;  K  the  amount  of  heat  energy  required  to  drive 
the  engine  itself,  doing  no  work  on  the   dynamo  ;  D   are 
dynamo  losses,  C  is  expended  in  mains,  transformers; 
&c,  and  of  the  energy  reaching  the  incandescent  lamps, 
".  is  heat   and  A  only 'is  light.     Fig.  S   is  drawn  similarly 
_.i     engine  worked  by  producer-gas  :  as  regards   the 
tatter  Professor  Kennedy  observes  :  ,;  There  seems  no  doubt 
the   combination,  although   it  does   not   much   reduce   the 
u  imbcr  of  transformations,  gives,  under  certain  conditions, 
a  very  high  economy  of   luel  indeed.     I  do  not   think  the 
evidence  bi  fore  US  is  as  yet  sufficient,  although  I  hope  it 
■i    v  ill   be,  to  enable  us  to  say  how  far  under  ordinary 
working  conditions  the  actual  combined  efficiency  of  the 
whole  plant  will  be  distinctly  greater  than  that  of  existing 
in- ;  the   theoretical  maximum  efficiency  is   of  course 
!     her."     "  I"  -'mi   up,"  he  says    iu   conclusion    of 
inatinn   of    this    subject;  "the    whole   matter   of 
tbilities  and  impossibilities,  there  doe-  not  seem  to  be 
anything  very  startling  befori  the  way  of  possible 

uomies,  except  in  the  two  directions  of  lamps  as  light 
producers,  and  of  bringing  up  gas  engines  to  their 
theoretical  maximum." 


v.. 


THE  J01  i:\  \l.   OF    l  in.      '  "III  Y   OF  (III  MICAL   INDUS 


103 1 


dust  .1  .hi  uniform!)  day  and 

ml  of  heat,  while  tin-  boili 
on  «  i  ion, 

If,  therefore,  more  than  a  very  -null  frocti fihedesti 

heal    i~   i,i   be    utilised   arrangements   must    be   made   lor 

,i  somehow,  so  that  ii  can  !»■  drawn  upon 
a-    wanted;    with    thermal    storage   Ihere    is    at    lea: 
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lecture  in  the  numbers  August  4,  II.  and  18,  1893.  I  take 
•his  opportunity  of  expressing  my  thanks  to  the  author  for 
his  kind  permission  to  me  to  make  use  of  the  diagrams  that 
so  much  ah!  in  understanding  thi 

The  question  of  possibilities  and  impossibilities  in  the 
development  of  electrolysis  has  receive,!  striking  illustration 
by  the  publication  bj  Mr.  II.  5T.  Castnerin  the  columns  of 
Engineering  and  I  u,  c  of  77/ e  Chemical  Trade  Journal  of 
details  of  his  electrolytic  process  for  production  of  caustic 
soda  and  chlorine  which  has  been  continuously  running  at 
the  works  of  the  Aluminium  Company,  I  fldbury,  since 
August.  It  may  be  of  interest  to  dwell  for  a  short  time  on 
the  developments  that  have  taken  place  since  1888.  In 
every  paper  that  Dr.  Hurter  has  communicated  to  our 
Society  you  will  tin,!  the  same  high  scientific  qualities,  and 
certainly  his  address  to  the  Liverpool  Section  in  Xovember. 
388  (this  Journal,  Vol.  VII.  p.  719-726)  is  no  exception 
to  his  high  standard.  The  possibilities  ot  electrolys 
they  presented  themselves  to  his  mind  at  that  time  a 
there  dealt  with,  and  we  are  enabled  now  to  see  what 
amount  of  advance  has  teen  made  in  electrical  efficiency 
since  then.  Taking  the  simplest  electrolytic  process  known 
■where  the  electrolyte  does  not  change  its  constitution — the 
operation  of  copper  refining — lie  found  a  loss  of  efficien 
50  per  cent.,  from  Me— rs.  Siemens  and  Halske's  statement 
of  results.  It  is  necessary  to  proceed  with  great  caution  in 
comparing  the  statements  of  electrical  efficiencies  obtained 
in  different  electrolytic  processes  as  often  entirely  diderent 
meanings  are  attached  to  the  word  "efficiency,"'  Dr.  Hurter 
by  his  context  takes  the  minimum  voltage  demanded  by 
theoretical  considerations  and  deduces  his  percentage  loss 
by  measuring  decomposition  per  watt.  By  the  custom  of 
electricians,  electrical  efficiency  is  determined  by  the  yield 
per  ampere,  a  very  different  matter.  Mr.  Castner  inclines 
to  the  latter  view,  lie  says,  apropos  of  his  process — "  the 
electromotive  force  being  2'3  volts,  it  is  evident  any  extra 
voltage  is  due  to  the  internal  resistance  of  the  cell.  As  the 
amount  of  this  interna!  resistance  increases  relatively  to  the 


quaii'  ne  of  the  current  passing,  the  whole  D 

resolves  itself  into  one  of  cell  construction,  -  i  as  to  arrange 
a  cell  that  will  lu-  commetcially  practical  by  taking  a  large 
current    without    materially   increasing  the    extra    intei 
resistam  e.     W  •!.  almost  any  cell  it  is  quite  possible  topass 
a  few  amperes  a"  almost  theoretical  voltage,  b  tl  in  attempt- 
ing to   inc:  volume  in  order  to  obtain  a  pract 
result                  stance   increases  so  rapidly  in  proportion  to 
the    velum:-    of  the  current   as  to   necessil  ••■    of 
enormous   cells   which   at  best  have  a   comparatively  small 
output.     If  it  is  theoretically  possible  to  pass  one  ampere  of 
current  thi      s               il  at  2'i'i    volts.it   certainly  cannot   b< 
said  that  it  is  I          tieal       ;    ■-  ble  to  pass  550  amperes  at 
the  sa                      .   entirely    irrespective  of  what    is  or  is  not 
the  technical  meaning  of  electrical  efficiency." 

And  yet  to  my  mind  all  this  is  a  little  ac  r  the 

question   of   vie!  i   per   watt,  or,  what  is   the  same  thing,  its 
equivalent   in   mechanical  energy   or  horse-powei 
will  decide  the  investment  of  capital  in  trying  a  pr, 

It  speaks,  b  well  for  Mr.  Cashier's   proci 

his  actual  voltage  should  be  only  4.  an!  ampere 
38 "  5  for,  this  brings  the  watt  efficiency  imposition 

admittedly  far  more  complex  than  that  of  copper  refinin 
somewhere  approaching  50  per  cent,  of  the  power  utilise  ■ 
It  is  generally  admitted  that  in  the  present   state  of  the 
industry   no  electrolytic   soda   pr  .  >>      n    thi- 

country  at  a  higher  voltage  than  4. 

The    Greenwood  and    l.e    Sueur    electrolytic    pr,,  • --■ 
described  by  Messrs.  I  I   ss  and  Bevan  vthis  Journal,  1892, 
Vol.  XI.  p.  964,  and    1894,  Vol.  VHI.  p.  453)   show  am]    n 
efficiencies    of    80  to     85    per    cent,    working   at    4   ."i   v 
These,  I   understand,  are   working  in  commercial  scale  in 
the    United     -        -      Mr.   Hasenclever  in    his    report   on 
German  chemical  industry  in  1892,  described  the  remark] 
progress     of    electrolysis    of    potassium    and    magnesium 
chlorides.     Some  processes  therefore  are  practical. 

Few  of  us  reaiisc  the  small  amount  of    Ii  composition  one 
ampere  produces.     Dr.  Hurter  -tates  it   in  this  way :  "It 
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takes  a  current  ot  1,000  amperes  daj  and  night  everj  day 
for  three  years  to  produce  in  oi  lytic  cell  one  ton  of 

.  equivalent  of  anj  other  substance.     At 
works  of  Messrs.  Gaski    .   Deacon,  &  Co.,  about 
four  tons  of  95  per  cent,  sail  arc  dei  omposed  per  hour.    To 
do  that    work   with  the  amount  of  electricity 


engine  power  equivalent  to  5,72$  horse  power  would  be 
necessary,  and  it  would  require  100  large  boilers  to  supply, 
the  necessary  steam." 

There  is  nothing  in  this  statement  to  be  modified  by  the 
light  of  to  day  except  that  the  basis  of  the  calculation  was 
lor  the  pro  lucts  that  appeared  II  and  CI,  l'C5  volts  for  the 


PRODUCE?  THERMA 


mains 


back  electromotive  force,  and  0'35  volts  for  resistance. 
This  is  correct  Dr.  Hurter  now  states  when  no  current  is 
passing,  but,  while  the  current  is  passing  the  back  electro- 
motive force  is  2"2j  volts,  without  resistance,  or  2' 60  with 
— Mr.  Castner's  basis  of  decomposition  (theoretical)  is  2-3 
volts. 

You  will  notice  that  Dr.  Hurter"s  remaining  figures  almost 
hold  their  own  to-day,  first  the  loss  of  heat  during  its 
conversion  into  mechanical  energy,  90  per  cent.  (Kennedy, 
85  per  cent.,  Fig.  7,  losses  K.  to  I*.).  Second,  a  loss  of 
conversion  of  mechanical  energy  into  current  of  20  per  cent, 
(corresponding  closely  with  Professor  Kennedy's  E.  and  D., 
Sec,  V).  The  only  place  in  which  I  think,  from  my  point 
of  view,  Dr.  Hurter  fell  into  somewhat  serious  error  was, 
when  speaking  of  the  prospects  of  electrolysis  ousting  the 
Leblauc  process.  He  says,  p.  723  :  "  I  find  that  it  would  cost 
nearly  4/.  to  decompose  one  ion  of  salt  (electrolytically) 
and  to  obtain  therefrom  chlorine  as  gas,  and  a  solution  of 
salt  containing  caustic  soda  and  other  things  for  it  could 
not  be  anything  else.  The  I.eblanc  process  sells  the 
whole  of  the  products  of  from  1  ton  of  salt  for  less 
than  6/." 

The  basis  of  Dr.  Hurter'*  calculation  was  §  ton  of 
caustic,  70  per  cent.,  and  -J-  ton  of  bleach ;  the  former 
at  7/.,  the  latter  at  5/.  per  ton.  But  while  electrolysis  at 
that  time  had  not  done  better  than  this  the  theoretical 
possibilities  showed  approximately,  1|  ton  of  bleach  and 
§  ton  caustic  of  70  per  cent.  Surely  in  forecasting  the 
future  these  possibilities  should  have  been  taken  into  account. 
As  regards  the  Leblanc  process  no  startling  improvement 
is  to  be  expected  in  the  manufacture  of  caustic,  but  in  that 
of  bleach  much  has  been  done  since  1888,  especially  by  the 
Deacon  Hasenclevet  process  to  increase  the  yield  of  bleach 
per  ton  of  salt,  the  limit  of  attainment  is  however  by  now 
pretty  well  known. 

The  only  possible  rival  type  in  Mr.  Castner's  mind  to 
his  own  process  is  the  fusion  type  of  process  of  which 
Mr.  Vautin's  is  an  example.  (This  Journal,  1894,  448 — 435), 
shortly  to  be  in  operation  in  Lancashire.     Mr.  Vautin  found 


in  an  experimental  trial  the  voltage  at  which  the  current 
will  pass  4  amperes  to  be  2  only,  as  compared  with 
1 '  4  amperes  at  3|  volts  in  an  exactly  similar  experiment  in 
the  wet  way,  and  this  is  a  marked  feature  in  its  favour,  but 
the  cost  of  maintenance  of  the  chloride  in  a  state  of  fusion, 
and  the  wear  and  tear  of  the  carbon  anodes  are  matters 
which  only  trial  on  working  scale  can  prove.  Mr.  Castner 
appears  to  have  been  well  aware  of  the  rocks  on  which 
other  electrolvtie  processes  have  broken  down,  of  the 
necessity  of  getting  a  large  number  of  amperes,  or  current 
of  large  volume,  to  pass  at  low  voltage,  necessitating  the 
abandonment  of  diaphragms,  of  the  accumulation  where  no 
diaphragm  is  used  of  hypochlorites  and  other  impurities  in 
the  solution  necessitating  these  being  rejected  from  time  to 
time,  of  the  disintegrating  effects  of  these  on  the  carbon 
anodes  (the  hypochlorite  itself  electrolysing  with  evolution 
of  oxygen  from  the  carbon)  and  to  have  skilfully  devised 
his  plant  so  as  to  turn  the  flank  of  one  and  all  these 
difficulties.  Whether  the  introduction  of  mercury  as  a 
cathode  involves  a  loss  at  this  point  by  mercury  passing 
into  solution  remains  to  be  proved.  This  is  the  solitary 
point  on  whicli  he  is  silent  after  the  criticisms  the  process 
has  received,  and  it  is  one  to  which  working  the  process  for 
a  considerable  time  is  the  only  answer.  The  voltage  4  at 
which  the  process  is  worked  is  as  low  as  that  of  any  working 
electrolytic  process,  if  it  is  not  lower,  considering  the 
number  of  amperes  passing  at  that  voltage,  a  very  important 
point  for  commercial  success.  The  future  of  the  process 
will  be  watched  with  very  great  interest,  and  while  the  horse- 
power necessary  for  an  extensive  work,  if  raised  by  boiler 
power,  is  large,  yet,  if  the  water  power  available  at  Niagara 
can  allow  the  electrical  syndicate  formed  to  utilise  it,  to 
supply  1  e.h.p.  for  5  dols.  per  annum,*  the  cost  will  come 
to  about  1/10  of  the  cost  in  England  to  day  of  1  i.h.p.  (viz., 
\</.  per  hour),  and  we  might  expect  great   developments  of 

*  The  latest  advices  I  receive  show  this  estimate  to  have  been 
inaecmate,  the  actual  figures  at  which  10,000  e.h.p.  have  been 
contracted  for  being  18  dolls,  per  annum  per  e.h.p.,  equivalent  to 
i1  /'•  Per  hour. 
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the  process  under  conditions   suoh  as  these  at  Niagara  or 

«- 1  --*■  w  i 

Por  those  of  us  with  a  sufficient  knon  l*'l^,  ,>t  math 
Dr.  Hurler's  inaugural  address  to  1 1 1«-   Liverpool  Phj 

ilysifl    will    wi 
study,     rhe    phenomena    ol  i  mductivity    of  solution 

ondar)    reaotions,  and   the   curious   disturbing  influ 

known  as  "  migration  ol  the  ions"  »re  i 'I  in  revie«  and 

the  results  ol  ■  large  number  ,,t  niosl  interesting  and 
patienlli  conducted  experiments  are  there  recorded  and 
explained. 

[t  seems  ungracious  to  envj  the  prosperity  and  efficiency 

oieties  formed    like   oui    own    for   thi    promotion   of 

toohnicai    knowledge  and   interchange  of   ideas  among  its 

members,   but     I    sometimes    entertain    these    Bentiments 

toward!   the  various  disti        5o         i  of  Gas  Engineers,  a; 

chemical  subjects  eoi Dted  with  their  industry  would  find 

ample  scope  tor  discussion  amongst  ourselves,  and  these 
papers  tend  naturally  enough  to  go  to  the  engineers  rather 
than  to  omiii-  t<>  our  Sooiety.  1  hope  this  session  will  not 
pass  without  our  receiving  one  or  more  papers  on  chemical 
point-  connected  with  the  gas  industry,  for  tins  was  never 
at  a  Maui-  of  development  more  interesting  to  the  chemist 
than  at  ili>-  present  time.  Two  movements  opposite  in 
principle  are  dividing  the  gas  world  ;  l>'t  me  try  ami 
shortly  summarise  the  position,  In  viewof  the  tendency  of 
parliamentary  demands  for  increase  of  candle-power,  and 
of  the  limitation  of  supplies  of  cannel,  coupled  with  the 
cheap  price  of  petroleum  oils,  several  processes  which  von 
will  timl  described  in  oor  Journal  have  come  more  or  less 
inio  vogue  for  increasing  the  illuminating  power  of  gas  : 
among  others  I  might  nam,'  the  Peebles  process,  ami  the 
latliaiu  or  oxyoil  process.  In  others  earbnretted  watcr- 
gas,  as  in  the  Lowe  pro,,--,  is  adopted  as  an  adjunct  1 
learn  on  the  authority  of  Professor  Vivian  Lewes  that  last 
winter  10  per  cent  of  the  gas  supplied  by  the  Gas  Light  and 
t'okc  Company,  of  London,  was  derived  from  tliis  latter 
source,  where  the  ordinary  gas  of  14  to  15  candles  was 
enriched  with  the  -JJ  candle  water-gas  and  sent  out  at  17  or 
17  '.",  candles  to  ensure  pet  ting  the  required  lti  candles  at  the 
testing  stations.  That  gas  engineers  should  be  alive  to  the 
advantage  of  having  a  plant  that  can  he  so  rapidly  put  into 
Operation  as  the  one  I  mention  is  not  to  be  wondered  at 
when  we  remember  the  demands  upon  their  plant  that  are 
-ure  to  anse  on  the  advent  of  fog  lasting  perhaps  a  week. 
It  is  impossible  to  heat  up  beds  of  retorts  quickly  enough 
for  the  requirements.  The  sanitary  drawback,  however, 
will  at  once  suggest  itself  to  you,  it  is  not  desirable  to 
increase  the  percentage  of  carbonic  oxide  in  our  burning 
u'a-.  as  the  increase  of  danger  of  accident  by  escape  and 
use  rises  in  direct  proportion.  1  will  do  no  more  than 
mention  this  feature  that  should  not  he  lost  sight  of.  But 
there  is  another  feature  of  greater  interest  to  u-  as  chemists. 
In  proportion  as  the  percentages  of  carbonic  oxide  and 
hydrogen  are  increased  in  such  degree  does  the  height  of 
the  flame  of  the  gas  lessen  when  burned,  and  to  this  cause 
more  than  any  other  does  Professor  Vivian  Lewes  attribute 
the  complaints  by  consumers  of  defect  of  illuminating 
efficiency  that  have  arisen.  The  following  are  some  figures 
obtained  by  him  in  burning  S  ft.  of  different  gases  per  hour 
in  a  standard  argand  :  — 


Gas. 


Height  of  Flame  in 
Inch,-. 


Hydrogen 

1'arbon  monoxide 

Carburetted  water-gas  . 
Methane 


This  statement  prepares  ns  now  to  appreciate  the  argu- 
ment of  the  other  school  of  gas  engineers  that  contains  the 
eminent  names  of  Mr.  George  Livesey  and  Mr.  Thomas 
Newbigging.  and  receives  the  weighty  support  of  Professor 
Vivian  Lewes.  Mr.  Newbigging  is  perhaps  the  most  recent 
exponent  of  the  view  that  the  enrichment  proee>-e-  are  all 


i,  ndencics  in  the  wrong  direi  lion.   II,  distinguishes  between 
illuminating  power  and  illuminating  effect,  the   t 
course  is  the  photomi  mparisou  ol 

the  light   » ill,  that  of  stani 

the  eyi  of  tl b  cfully  shielded  from  all  d 

sight  ,,i  ii  ,\    light   oi  high  illuminatii 

maj  H"i  have   b)  anj  i  grent   a  pro]  illu- 

ing   effect   (take   tie 

I  om  i      \  ■  "ii,    ps    i     ii ' 

,n,i    i,i  Scotland    t he   illuminating  pow 

from  in  candles  in   London  to  18  to  19  in  i  and 

Sail', ,i,l,  and  i"  22  and  •.'  I  in  1  dinburgh;  "ill  any  our 
Mr.  Newbigging,  c  intend   thai   it    i-  possible  to  obts  i   pi 
portionate  ol    illuminating   effect.     The   natural 

illuminating  power,  without  enrichment,  given  bj  the 
Durham  coals  in  use  in  London  is  about  14' 5  candles,  and 
Professor  Vivian  Lewes  found  hardly  anj  difference  in 
e  in, lie  units  per  msumed   in  No.  i  and  '■ 

flat    flame  burners  (which  form  S5  pei   cent,  of  those  in 
, loin,  -tie  use  i  between  14*5  and  16-candle  gas.  Thi 
figures    of  candle   unit  efficiency  being    No.  -<,   1*74  and 
No.  5,  l-87;  when    I    tell  you  that  the  maximum  candle 
unit  efficiency  pi  as  when  burned  in  regenerative 

burners  is   10  you  will  see  that   there  is  plenty  of  room  to 
improve  up  to  the  best   in  the  department  of  burners,  and 
that  it  is  quite  arguable  that  the  great  cost  of  em 
is  SO  much    nioiiev    wasted.      As   an   experiment   the  South 
Metropolitan    lias   (  ompanj     sent    OUl    foi    the  period    of  a 

fortnight   unenriched  gas   of  al  candles  without 

receiving  complaint  from  a  single  consumer,  The  point  I 
have  previously  mentioned  as  to  size  of  flame  has  a  distinct 
hearing  on  this  question  of  illuminating  effect.  A  natural 
coal-gas,  containing  its  due  proportion  of  methane  will 
give  a  larger  flame  than  an  enriched  one,  and  the  illuminat- 
ing effect  of  the  larger  dame  will  be  a-  great  as  that  of  a 
smaller  and  more  intensely  brilliant  surface  of  flame  obtained 
from  an  enriched  cas  of  higher  candle  power.  In  addition 
there  are  physiological  reasons  supporting  the  contention  of 
this  school,  the  eye  automatically  and  involuntarily  closing 
against  admitting  too  many  rays  from  a  highly  brilliant 
flame.  It  will  be  most  interesting  to  watch  the  pi 
the  newer  ideas.     If.  in   Manchi  of  the  money 

spent  in  enrichment  "ere  only  diverted  to  purification  from 
sulphur  impurities  we  should  (with  all  due  respect  to  I'r,,- 
fessor  I, ewes,  who  is  still  unconvinced  by  the  arguments 
this  Section  has  brought  forward)  be  deeply  grateful  to  the 
authorities.  Those  of  yon  who  feel  interested  enough  in 
the  subject  to  make  further  acquaintance  with  it  «ill  do 
well  to  read  the  paper  of  Mr.  Thomas  Newbigging  at  the 
meeting  of  the  Gas  Institute  this  summer,  and  tin  discussion 
thereon  to  be  found  in  extenso  in  that  most  excellent 
technical  publication,  "  The  Journal  of  Gas  Lighting." 
July  1  Sit 4.  One  drawback  to  the  enrichment  processes  I 
have  not  named,  the  fact  that  the  gas  is  the  carrier  of 
hydrocarbon  vapours.  This  leads  to  stratification  in  the 
gas  holder-,  and  wl  en  the  gas  passes  along  the  mains  with 
the  friction  agaiust  the  skin  of  tin.-  pipe,  tendency  to  con- 
densation and  deposit  of  liquid  hydrocarbons  arises,  SO 
that  to  reach  the  consumer  gas  of  proportionately  higher 
candle  power  must  be  sent  out  from  the  works.  We  had 
some  years  ago,  in  Salford  gas,  during  the  period  when  the 
Hawkins  process  was  in  use,  sufficient  evidence  of  this 
phenomenon. 

In  covering  so  much  and  such  varied  ground  this  evening 
I  have  necessarily  been  able  to  touch  but  lightly  on  each 
subject.  If  my  remarks  have  been  at  all  suggestive  that  is 
all  the  merit  that  I  hope  lor  them  to  possi  ss. 
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PRACTICAL   RESULTS  OF  THE  LUXGE- 

ROHRMANN    PLATE-TOWERS  FOR  CONDENSING 

HYDROCHLORIC  ACID. 

BY   G.   LTJKGE. 

An  ounce  cif  practice  is  better  than  a  pound  of  theory — 
this,  I  think,  everybody  will  admit,  without  in  the  least 
depreciating  the  immense  services  theory  can  render  to 
practice,  services  which  the  writer  is  the  very  last  person  to 
hold  cheap.  Alter  some  tilting  between  Dr.  Hi.rter  and 
myself  in  the  pages  of  this  Journal,  in  vhich  theoretical 
reasoning  played  the  greater  part,  and  which  I  did  not  care 
to  continue  at  the  time,  fearing  that  it  might  appear  tedious, 
it  will  he  appropriate  to  relate  something  about  the  practical 
results  obtained  with  plate-towers  (sometimes  called  "  Lunge 
towel  ■  rge  scale. 

An  opportunity  for  this  arose  in  the  following  way.  A. 
little  more  than  a  year  ago.  .Mr.  Richard  Cnrtius,  managing 
partner  of  one  of  the  oldest  German  alkali  works,  Messrs. 
E,  Matthes  and  Weber,  of  Duisburg,  had  his  attention 
drawn  to  the  plate-towers,  1  believe  principally  through  my 
friendly  polemics  with  Dr.  llurter.  He  made  up  his  mind 
that  he  would  go  in  for  their  use  as  hydrochloric  acid 
cond'  '    m    a    half-hearted    way.  which  might  very 

easily  have  led  to  an  erroneous  result,  but  as  thoroughly 
as  possible.  He  fitted  up  cne  of  his  salt-cake  furnaces  with 
a  condensing  plant  based  on  that  system,  and  almost  at 
the  outset  obtained  the  most  encouraging  results.  This 
furnace  has  been  running  ever  since  with  plate-towers,  and, 
as  we  shall  see,  produces  a  better  yield  of  acid  than  any 
ni  which  has  been  hitherto  known.  Most  other  manu- 
facturers would  have  been  contented  with  such  a  result, 
and  would  simply  have  continued  to  work  on  in  the  way  in 
which  tuy  had  succeeded  from  the  first.  But  Mr.  Curtius, 
with  .n  enterprise  and  a  zeal  for  technical  chemistry  which 
•  ■<  be  sufficiently  praised  (seeing  that  he  is  not  in  the 
leasl  interested  in  making  propaganda  for  other  people's 
invei  his  task  to  trj  various  modifications  of 

tbi;  first  system,  in  order  to  completely  elucidate  that 
subject,  and  he  has  Dot  yet  iini-lnd  hi>  experiments.  ]!ut, 
as  the  works'  manager.  Mr.  Lasche,  with  the  consent  of  his 
chief,  is  about  to  publish  the  results  hitherto  obtained,  and 
as  I  have  had  an  opportunity  of  seeing  his  report  before  it 

•  to  tl  |  rcss,  1  think  it  will  interest  English  and 
American  chemists  to  get  a  short  summarv  of  it  several 
months  before  it  would  be  otherwise  accessible  to  them, 
together  with  some  explanatory  remarks  of  my  own. 


It  is  hardly  necessary  to  point  out  that  I  give  Mr. 
Lasche's  results  in   an   absolutely   unvarnished  form.     The 

reader  is  therefore  net  to  be  treated  to  an  ex  parte  state- 
ment, but  to  absolute  /,,  (a, established  at  a  first-class  works, 
and  to  be  published  by  its  responsible  manager,  whom  1 
had  never  -ecu  or  communicated  with  in  my  life  before  the 
termination  of  the  experimi  nts  t"  be  reported  upon. 

The  salt-cake  furnace  in  question  is  a  muffle  furnace, 
decomposing  every  24  hours  In  charges,  amounting  in  all  to 
4  tons  .'.  civt  ,  or  30  tons  per  w<ck.  The  pan-gas  and 
;as  travel  separately  through  about  3U  ft.  of  16-in. 
pipes  i  -I  then  enter  into  two  small  towers,  3  ft.  wide  aud- 
io or  13  ft  high,  one  of  them  empty,  the  other  one  filled 
with  coke.  Here  a  little  impure  acid,  with  much  sulphuric 
acid,  is  condensed.  The  second  tower  was  intended- to 
serve  as  a  wash-tower,  by  being  fed  with  water  or  weak 
acid,  but  tin--  was  not  done  during  the  experimental  period, 
both  towers  only  working  as  air-coolers.  The  gas  then- 
enters  an  empty  receiver,  and  then  passes  through  six, 
i  rdinary  earthenware  receivers,  holding  66  gallons  each,  the 
connections  being  made  by  high  bends,  to  increase  the 
cooling  a. — n.  In  all,  the  ea-es  travel  over  a  distance  of 
130  ft.  (reckoning  horizontal  and  upright  way)  before 
entering  the  plate. towers.  These  consist  of  nine  cvlindors,. 
3  ft.  wide  and  3  ft.  3  ins.  high.  The  bottom  cylinder  is 
,  mpty  :  the  next  three  cylinders  contain  60  Lunge-Boflr- 
mann  plates;  the  fifth  cylinder  is  again  empty;  the  sixth 
and  seventh  contain  coke,  resting  on  an  earthenware 
grating  :  ami  the  two  top  cylinders  are  again  eniptv.  The 
plates  are  held  in  the  grooves  of  annular  bearer's,  2  in. 
high  and  tightly  ground  upon  one  another,  so  that  a  second 
column  is  formed  within  the-  first,  the  space  between  them 
being  filled  with  pebbles.  The  diameter  of  the  plates 
themselves  is  2  ft.  2  in.  The  1.".  bottom  plates  have  holes- 
of  12  mm.  diameter:  the  next  35  plates,  holes  of  7  mm.; 
the  last  10  plates,  holes  of  G  mm.  The  top  of  the  tower 
is  provided  with  an  ordinary  water-spreading  arrangement,, 
and  just  below  there  is  an  exit  pipe,  slanting  a  little 
upwards,  and  then  leading  downwards  to  the  chimney  fine, 
a  "  sight  "  being  interposed,  which  at  the  same  time  serves- 
for  regulating  the  draught. 

Ihe-  acid  formed  in  the  towers  flows  through  the  six 
receivers  and  runs  oil'  from  the  first  receiver.  "  At  first  it 
was  attempted  to  work  without  these  receivers,  which  not 
merely  aid  m  the  condensation,  but  also  serve  for  equalisino- 
the  unavoidable  variations  of  work.  This  attempt,  as  was 
to  be  expected,  failed;  the  strength  of  the  acid  and  its 
temperature  varied  within  wide  limits.  But  after  the  .six- 
receivers  had  been  interposed,  the  specific  gravity  of  the 
acid,  when  both  that  coming  from  the  pan  and  from  the- 
muffle  were  united,  varied  only  between  1  ■  161  and  1-187, 
and  averaged  1-164  at  I.V  C.  All  following  specific  gravities 
are  also  reduced  to  that  temperature. 

The  temperature  of  the  gases  on  entering  the  pan-set  was- 
from  la  t,.  55  .average  3-f  C.  ;  in  the  muffle-set  15°  to 
.'.'.i  .average  41'  .  It  was  always  highest  towards  the  end 
of  an  operation.  On  entering  the  plate-tower  in  the  pan- 
set  it  was  U  to  37  ,  average  24°;  in  the  muffle  set  16°  to- 
38",  average  283  C.  The  acid  running  from  the  first 
receiver  in  the  pan-set  showed  sp.  gr.  1-141  to  1-170, 
average  1-160;  in  the  muffle-set  1:152  to  1-175,  average 
1-163;  between  the  tower  and  the  nearest  receiver  in  the 
pan-set  1-136  to  1  •  162,  average  1-168;  io  the  muffle-set 
1-132  to  1-162,  average  1-14.",.  Daring  October  1893,  for 
instance,  there  were  made  181  charges  of  Sh  cwt.  rock-salt 
each,  or  119  tons  8i  cwt.,  which  yielded  21*  tons  16|  cwt. 
of  hydrochloric  acid  of  sp.  gr.  1-162,  or  183-2  parts  of 
hydrochloric  aeiel  for  every  100  parts  of  rock-salt  decom- 
posed. This  is  a  j  ie del  not  attained  by  any  other  condensing 
plant  in  any  part  of  the  world,  as  far  as  my  know-ledge 
goes.  I  have  taken  some  trouble  in  collecting  information 
on  this  point,  for  use  in  my  treatise  on  Sulphuric  acid  and 
Alkali,  and  the  highest  yield  I  have  heard  of  from  anywhere 
is  only  180  parts  acid  of  sp.  gr.  1-16  (20°  B.)  on  100 
rock-salt. 

The-  temperature  of  the  exit  gases  in  the  pan-set  was  30° 
to  40  C.  Mr.  Lasche  also  tested  their  acidity,  but  his 
figures  admit  of  no  comparison  with  those  given  by  the 
English  alkali   inspectors,  as  he  only  tested  fur  the  total 


111!'.  JOUKNAL   01'"   THE   SOCIKTT   OV   CIIKMICAL    INDUSTRY. 


,.,,1  si  i  ,  a„,i  i  10k  bis  test*  immi  diately 
behind  the  towers,  «  liilst  the  all. 
denscrs  only  for  IH'l.  nod  the  total  acidity  iu  the  chim 
outlets,  «  hi  1 8  H"'  eondensi  i  diluted   « ith  ol 

ling  into  the  outer  air.     Bo  much  is  cei 
that,  tested  in  the  English  fashion,  the   I1 
must  have  Bhown  themselves  to  be  equal  to  I  i  ol 

.1,  condei  since   the  acid  -piog 

from  them  mi"  the  air  I-  notoriously  less  than  in  any  othi  c 
know  n  ease. 

At  the  plant  lii  question  an  arrangement  had  been  made 
fur  taking  samples  of  tin-  acid  coming  down  from  tin'  small 
coke  column,  before  reaching  tin-  top  plat,     >t   r r  .    | 
tower   proper.     I  '•   rj    remarkably,  at  tin'    pan- 

towei    showed    Bp.   gr.   1-108  to   I- 1  e   1-188; 

at  the  muffle-towei  i  067  to  1-121,  average  1-094.  II 
seemed  from  the  outset  hardly  possible  thai  n  corresponding 
quantity  ol  UC1  should  have  escaped  condensation  on 
plates,  and  quite  impossible  that  it  should  have  been  all 
condensed  by  a  coke-column  -  ft.  wide  and  6  ft.  high. 
That  must  be  from  the  tir>t  the  conclusion  of  people  not 
prejudiced  at  thei  ntset  against  the  plate  towetn, -oaf  inclined 

ve  them  a  fair  chacce.  Mr.  Lasche  indeed  came  to  the 
conclusion  that  very  much  liquid  acid  must  have  been  carried 
awaj  mechanically  by  the  draught  from  the  plates,  and 
mechanically  retained  bj  the  cuke.  The  experiments  to  be 
described  anon,  where  the  coke  was  left  out,  and  it  was 
tried  to  avoid  the  mechanical  loss  in  other  ways,  did  not 
M.ld  a-  good  results  as  the  original  plan,  with  a  little  coke 
at  the  top;  but,  a<  we  shall  see,  the  yield  even  then  was  so 
good  that  it  is  utterly  out  of  the  question  to  attribute  to  the 

much  more  than  the  mechanical  part  above  mentioned. 
The  Duisburg  condensing  plant,  as  above  described,  had 
given  such  results  that  i<   could  not  be  expe< 

to  improve  them  further.  Mr.  Curtius,  however,  in  the 
interest  of  technological  science,  resolved  to  try  some  modi- 
lie. men-  of  the  plant,  in  order  to  completely  elucidate  the 
working  of  the  plate-tower  system,  and  in  particular  the 
part  played  by  that  small  column  of  coke.  II.,  work  was 
stopped, the  coke  "as  taken  out.  and  work  was  recommenced 
with  the  plates  alone.  The  draught  wi  -  r>  gulatcd  by  mi  ana 
of  the  "sights"  iu  such  manner  that  the  anemometei 
the  exit  pipe  showed  an  inward  pressure  of  6  mm. 
water-,  this  draught  was  found  to  answer  best,  and  to 
obviate  an]  escape  of  gas  at  the  fnrnace  doors.  It  was  at 
i  nee  found  that  the  distribution  of  the  water  on  the  top 
had  to  he  improved,  and  even  then  the  yield  of  acid  was 
now  only  169*6  per  cent,  of  sp.  gr.  1-  157.  Such  a  yield  is 
still  superior  to  that  of  a  very  large  number  of  work-, 
and   some   \aars  ago  it   would    have  been  considered 

-  at  most  places,  but  they  could  not  think  at  Duisburg 
of  leaving  matters  at  that  point,  since  alter  removing  the 
Coke  nearly  s  per  cent,  less  acid  than  before  had  been 
obtained.  The  aim  was  now  to  see  how  many  additional 
plates  would  be  required  to  attain  the  same  yield  as  with 
the  coke.  The  tirst  trial  was  made  by  putting  three  addi- 
tional plates  on  the  top  of  the  other-,  with  holes  of 
."(  mm.  diameter;  but  this  would  not  work  at  all,  as  the 
draught  was  too  mnch  interfered  with,  still  this  experi- 
ment was  wery  valuable  in  settling  the  lowest  limit  for  thi 
size  of  holes  for  this  purpose.  Evidently  holes  .">  mm. 
wide  are  too  nai  iw   the  passage  of  the  ga-  at  the 

same  time  as   that  of  the  comparatively  lar  ty   of 

water  running  down  in  a  hydrochloric  acid  condenser, 
although  long  experience  ha-  shown  that  such  holes  are 
most  suitable  for  apparatus  employed  for  recovering  nitric 
acid  from  the  lower  oxides  of  nitrogen,  iu  which  case  only 
a  very  small  feed  of  water  is  used.  Hence  the  minimum 
size  of  boles  for  IH'l  condensers  must  be  placed  at  6-milli- 
metre holes,  and  this  may  be  the  proper  size  altogether,  but 
plates  with  7-mm.  hole-  are  also  doiog  verv  good  work. 
Any  width  above  this  is  decidedly  objectionable,  whilst  for 
sulphuric  acid  apparatus,  owing  to  the  greater  viscosity  of 
even  chamber  acid,  the  minimum  size  of  holes  has  been 
ascertained  by  experience  to  be  8  mm.  The  15  plates 
at  the  bottom  of  the  Duisburg  towers,  with  l'J-mm. 
holes,  evidently  did  practically  no  condensing  work  at  all; 
this  part  of  the  towers  always  remained  quite  cold,  the 
heating    only    commencing    where    the    plates    with    7 -mm. 


I.       This  i-    i alter   of   SUrpi  isC  :    lie     I  : 

'     for   the  land 

on  the  plates,  which  i-  one  of  tin 

■ structii I    the    Lunge   plnti  like 

. 

pied  by  these  plati  little  than 

i  ii  wet 
The  plates  with  ,'i-nim.  holes  w.  re  now  ind  1 1 

■  put  in,  10  with  7-mm.  and  one  * ith  G 

file  draught   had    to    he    increased    to  I J  mm.  water 

and  l  I  mm.  on  the  muffle-to**  t. 
The  yield  now  ro-,-  t..   i  T  7  ■  7   pan-  acid  ol    -p.  gr.  I 
the  specific  gravity   varying  from   1*14-1   to    i*.i6 
pan  -id,  .  and  from  i    L50  to  :    164  on  the  muffle  Bide. 
weld   most    assut  eeds    thai    obtained    at    a  g 

about  8  per  cent,  less  than  that 
obtained  with  tl  tall  coke- 

column  a i    I  the  pi. lie-,      i  he   acidity  ol  the  | 

also  decidedly  greater  than  before.     Mr.  Lasche  point- 
out   that    the  yield    would   probably    have  entirely   equs 
that  obtained  before,  if  the  15  plates  with  12-mm.  holes  had 
replaced  by   such  with  7-  or  6-nim.  hole-,  and  that  in 

ease  the  coke  would  have  been  found  quite  unnecessary. 

liven  if  it  should  he  found  that  by  some  sucharran| 

the   coke   could   be   entirely    dispensed  with,   1  am  at  the 

at  inclined  to  advocate  retaining  such  a  small  column 

of  coke   at    the   top   of   the   plates      The   additional    two 

cylinders  and  the  few    rule,    feet  of  coke  litale 

udeed;  but   although  they    may  not,  and  indeed  cannot, 

cise  any  essi  nti       ondensing  action  in  the  proper  si 
they   are   evidently    very    useful    in    perfecting   the   equal 
spreading  of  the  water"  before  il  reaches  the  top  plate  (which 
i-  very  important  I,  and  in  mechai  taining  the  liquid 

acid  drops  carried  upwards  by  the  draught  :  also  in  counter- 
acting the  tendency  of  the  feeding  water  to  be  drawn 
towards  tin- exit  pipe,  which  i-  placed  just  below  thecovi 

1  must  point  to  a  drawback  of  the  plate  towers  as  ei 
at  Duisburg  .and  elsewhere)  which  will  not  occur  in  future. 
1  have  explained  above  that  the  annular  earthenware  bearer- 
form  a  complete  inner   cylinder  within  the  outer  shell.      I  : 
space  between  was  loosely  filled  with   pebbles,  but  formed, 

icket,     Th  vfth 

the  double  earthenware  envelope,  musl  be  very  prejudicial 
to  the  dissipation  of  tl.,.  heat  produced  within  the  tosher  by 
in  water,  and  most  decidedly  lower  the 
efficiency  of  the  tower.  In  future  the  towers  will  be  con- 
strncted  with  a  new  form  of  cylinder,  provided  with  projec- 
tions for  hearing  the  plates,  the  present  annular  recei 
being  entirely  done  away  with.  The  cooling  action  of  the 
air  «  ill  then  be  much  more  complete,  and  it  may  be  expected 
that  the  same  excellent  results  as  hitherto  will  be  obtained- 
with  a  smaller  number  of  plates. 

The  experiments  at  Duisburg  are  now  being  continued,  to 
try  the  action  of  towers  of   larger  diameter  with   different 

Is  of  plates,  and  SO  forth,  and  we  shall  in  due  time  hear 
more  about  it.  But  already  now,  as  Mr.  Curtius  states,  the 
1  Htisburg  trial  has  absolutely  established  the  il  the 

plate-tower  system  for  condensing  hydrochloric  acid.  I 
small  apparatus  lias  shown  itself  more  than  equally  efficient 
with  either  the  ordinary  huge  coke-towers,  with  or  without 
the  addition  of  some  cisterns,  or  else  the  100  stoneware 
receivers,  followed  by  small  coke-towers,  as  usual  on  the* 
Continent.  These  trials  have  also  fully  justified  my  a- 
tion,  formerly  impugned  ou  theoretical  grounds  by  the  high 
authority  of  Dr.  Hurter,  according  to  which  a  plate-tower 
]  ---esses  from  10  to  20  times  the  condensing  power  of  an 
equal    space   of  coke-town  this  Journal,  1893, 

330  and  421).  Even  if  we  comprise  in  our  calculation 
those   inefficient    13   plates   with   12-mm.  holes,   the   inner 

e  of  the  Duisburg  tov,  as  it   is   filled  with 

plates,  is  only  2  ft.  4  iu.  wide  and  10  ft.  high,  equal  to 
just  74  cub.  ft.,  for  both  towers  together.  With  a  de- 
composition of  30  tons  per  week  this  is  =  2*46  cub.  ft. 
per  ton  per  week.  In  well-conducted  1-irglish  works  the 
condensing  coke-tower  -pace  averages  about  50  cub.  ft.  per 
ton  per  week.  It  is  true  that  this  comprise-  the  empty 
spaces  above  and  below  the  coke,  but  these  are  more  than 
allowed  for  by  our  taking  in  on  the  other  side  the  15  plates 
with    12-mm.  holes,     l-'or  the   sake   of  this  comparison    we 
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must  deduct    from  the  50  ft.  the  space  occupied  by  the 
sinal  mm  in  the  plate-towers,  to  which  wo  must 

ol  course  assign  neither  more  uor  less  efficiency  than  to  an 
equal  spai  ordinary   coke-tower.     The  small  coke - 

column  in  the  plate-towers  amounts,  for  both  of  them 
a  .1  space  of  19*3  cub. ft., or  l-t'.i  cub.  ft.  per 
week.  Deducting  this  on  both  sides,  we  find  2 '46 
cub.  ft.  of  plate-tower  space  equivalent  with  45; -St;  cub.  ft. 
.  ike-tower  Bpace  ;  that  is,  a  ratio  of  1  to  -JO.  If  due 
allowance  were  made  for  the  12-mni.  hole  plates,  and  for  the 
present  insufficiency  of  cooling  action  in  the  Duisburg 
towers,  the  comparison  would  he  even  more  favourable  to 
the  latter.  They  furnished  not  merely  a  better  yield  of 
acid  than  the  most  gigantic  coke-towers,  but  even  the 
-  in  the  strength  of  the  acid  were  no  greater  in  the 
former  than  in  the  latter  case.  This  result  at  the  same 
time  amounts  to  a  distinct  proof  that  the  preliminary 
cooling  of  the  gases,  before  they  reach  the  condensers, 
really  plays  the  very  important  part  assigned  to  it  by  the 
late  Dr.  R.  Angus  .Smith,  and  that  the  unavoidable  rise  of 
temperature,  caused  by  the  absorption  of  HC1  in  water, 
can  be  coped  with  much  more  easily  and  in  a  much  smaller 
spare  than  both  some  modern  theories  and  the  practice  of 
some  Widnes  alkali-makers  have  allowed.  Just  in  this 
particular  respect,  as  we  have  seen,  the  Duisburg  towers 
were  decidedly  not  quite  as  efficient  as  they  might  have 
been,  and  as  their  successors  will  be  in  future,  and  yet  they 
have  completely  attained  their  purpose. 


Discission. 

Dr.  Hceteb  wrote  as  follows : — Professor  Lunge  has 
given  in  hi-  paper  a  number  of  fats  from  a  similar  paper 
by  Mr.  Lasche ;  and  draws  sweeping  conclusions  from 
facts,  which,  if  they  prove  anything,  prove  the  failure  of 
the  Lunge  plate-  as  compared  with  coke. 

Usually  the  conclusions  of  a  paper  are  the  only  part 
■which  most  readers  look  at,  leaving  the  tedious  details  to  be 
studied  by  those  whom  it  may  concern.  The  concluding 
paragraph  of  Dr.  Lunge's  paper  will  undoubtedly  lead  tin- 
readers  to  think,  that  at  Duisburg  they  have  managed  to 
condense  the  hydrochloric  acid  from  30  tons  of  salt  per 
week  in  the  very  small  space  of  74  cub.  feet,  and  that  this 
result  had  been  accomplished  solely  by  the  aid  of  the  great 
efficiency  of  the  Lunge  plates,  which,  he  states,  are  proved 
to  have  been  twenty  limes  as  efficient  as  an  equal  space  filled 
with  coke. 

The  plant  consisted,  for  a  decomposition  of  30  tons  of 
salt  per  week,  of  a  pan  and  muffle  furnace  and  the  following 
condensing  systems,  of  which  there  were  two  sets,  one  for 
the  pan,  the  other  for  the  furnace-gases. 

The  two  sets  were  identically  alike,  and  comprised  between 
them  the  following  parts  :  — 

(1.)  Cooling  pipes,  about  30  yards  of  16-inch  pipes. 

(2.)  Two  empty  towers  (fine  for  each  system)  2  feet 
8  inches  diameter  and  10  to  12  feet  high. 

(3.)  Two  towers  filled  with  coke,  hut  not  fed  with  water 
(one  for  each  system),  same  diameter,  17  feet  high. 

(4.)  Four  large  Bombonnes  kept  dry  to  collect  all  acid 
condensed  up  to  this  point  (two  for  each  system).  Xo 
water  was  allowed  to  flow  through  these. 

(o.)  Twelve  large  Bombonnes  (six  in  each  system), 
through  which  all  the  water  from  the  following  towers  was 
flowing.  These  were  found  to  lie  indispensible ;  without 
them  the  system  would  not  work. 

(6.)  Two  Lunge  plate  towers  (one  for  each  system) 
2  feet  8  inches  diameter,  about  30  feet  high.  The  lower 
part  of  these  towers  contained  at  first  60  plates,  and  above 
them  about  6  feet  of  coke  ;  later  on  the  coke  was  removed, 
and  still  later  11  plates  were  substituted  for  the  coke. 

Tin-  acid  condensed  in  these  towers  flowed  through  the 
Bombonnes. 

It  is  impossible  for  me  to  give  the  accurate  cubical 
capacity  of  this  compound  system,  but  approximately  I 
take  it  as  about  1,400  cub.  feet,  1,000  of  which  are  in  front 
of  the  Lunge  towers.  It  is  surely  idle  to  talk  of  the 
wonderful  results  obtained  with  74  cub.  feet  of  plate  room 
vrheu  these  are  preceded  and  assisted    by  1.000  cub.  feet  of 


space  in  front  of  them,  unless  indeed  absolute  proof  were 
furnished  that  the  space  in  question  really  does  the  greater 
pari  of  the  work. 

The  results  we  have  at  our  disposal  (as  found  in  Mr. 
Lasche's  paper)  give,  how  ever,  the  direct  contradiction  to 
the  statement  thai  the  74  cub.  feet  of  space  filled  with 
plates  have  contributed  any  extraordinary  amount  to  the 
condensing  power  of  tin-  system. 

We  are  told  that  the  acid  obtained  at  the  outlet  from  the 
Bombonnes  tested  on  an  average  32S  Tw.  As  the  gases 
arrived  at  the  Bombonnes  with  an  average  temperature  of 
only  93^  F.,  most  of  the  steam  had  already  condensed, 
and  we  may  take  it  that  the  amount  of  water  flowing  from 
the  Bombonnes  was  also  the  water  flowing  down  the  Lunge 
towers.  Acid  of  32'8  Tw.  contains  323  per  cent,  of  HC1 
and  677  per  cent,  water.  Thus  for  every  32  3  parts  of  HC1 
I   condensed  67'7  water  wore  flowing  down  the  towers. 

In  the  tower,  above  the  plates,  there  was  a  layer  of  coke 
of    6    ft.    depth,  placed    there   probably   to   catch    the    last 
j  traces   of  hydrochloric  acid  which   might  escape  from  the 
plates,  and  also  for  the  better  distribution  of  the  water. 

Mr.  Lasche  had  wisely  made  provisions  for  testing  the 
strength  of  the  acid  flowing  from  the  coke  on  to  the  plates. 
The  result  seems  to  have  surprised  him,  for  he  says:  — 

"  Miirrt  'tons///  the  following  strengths  were  obtained  :  at 
the  pan  condenser  the  acid  flowing  from  the  coke  had  on 
an  average  2tV6',  as  minimum  216,  as  maximum  3P63 
Twaddel." 

The  acid  from  the  tower,  at  the  bottom,  flowing  into  the 
Bombonnes,  had  an  average  strength  of  296'  Tw.,  minimum 
27-23  Tw.,  maximum  82*4=  Tw. 

With  these  data  it  is  easy  to  calculate  that  the  67-7  of 
water  flowing  down  the  tower  absorbed  in  the  coke  space 
24-2  parts  of  IK'I.  in  the  plate  space  3-  8  parts  of  1IC1,  and 
in  the  Bombonnes  4   -3  parts  of  HC1. 

The  work  of  the  system  may  thus  be  represented  as 
follows  :  — 

Per  Cent. 

Acid  condensed  in  the  coke  space 74*9 

„  ..        plate  space 11"8 

„  .,        Bombonnes 13*3 

It  would  be  incorrect  to  draw  the  conclusion  from  these 
results  that  about  50  cubic  ft.  of  coke  space  had  done  six 
time-  the  work  which  was  done  by  74  cubic  ft.  of  plate  space. 

The  fact  is  that  the  work  done  by  any  part  of  a 
condensing  system  is  not  measurable  at  all,  either  by  the 
acid  condensed  therein  or  by  the  changes  of  temperature 
which  occur  therein,  but  solely  by  the  number  of  units  of 
heat  which  the  particular  part  of  the  system  can  disperse. 
In  every  condenser,  as  far  as  I  know,  without  exception, 
the  large  bulk  of  HC1  gas  disappears  just  near  the  entrance 
of  the  condensing  fluid.  But  the  liquid  acid  there  formed 
cannot  be  strengthened  to  the  required  degree,  unless  the 
heat  of  condensation  be  dispersed  and  the  temperature  of 
the  acid  lowered.  It  is  the  function  of  the  other  parts  of 
the  apparatus  to  do  this. 

For  this  reason  the  Duisburg  system  did  not  work  at  all 
without  the  Bombonnes  ;  the  Lunge  tower  was  not  able  to 
cope  with  this  task.  Again,  if  on  the  top  of  the  six  feet  of 
coke  another  six  feet  had  been  placed,  the  disappearance 
of  the  large  bulk  of  HC1  gas  would  have  occurred  in  the 
upper  six  feet,  and  the  condensation  in  the  lower  six 
feet  of  coke  would  have  been  a  very  small  fraction, 
and  not,  as  before,  75  per  cent.  After  the  removal  of  the 
coke  the  work  done  by  it  now  devolved  on  the  plates,  and 
they  were  unable  to  cope  with  the  work,  as  the  results 
clearly  prove. 

The  results  after  removal  of  the  coke  were  very  bad 
indeed,  but  they  will  not  serve  as  a  correct  basis  for  the 
calculation  of  the  comparative  efficiency  of  coke  and  Lunge 
plates.  None  of  the  results  detailed  in  Mr  Lasche's  paper 
will  serve  that  purpose,  and  until  the  managers  of  Duisburg 
will  permit  the  whole  of  the  plates  of  the  Lunge  towers  to 
be  removed  and  to  be  replaced  by  a  rational  coke  packing 
we  shall  not  he  in  a  position  to  know  that  comparative 
efficiency.  I  devoutly  hope  the  managers  of  the  Duisburg 
work-  will  in  the  interests  of  technical  science  make  that 
most  interesting  experiment,  and  prove  once  for  all  the 
truth  of  Professor  Lunge's  assertion  that  the  same  space 
will  do  20  times  more  work  with  plates  than  with  coke. 
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A-  I. ii  as  tbi   i".  irg  wen(  in  I 

lion  of  plates  foi  coke,  tbi 

[live  i"  thai  fact, 
m  pal  is  'ii  "l   ics  while 

working   with  • (.2)   while   working   withoul 

while  working  with  II  Lunge  plates  iosti  id  i  »how 

the  von  i"  irked  superiority 

lundred  parts  of  rock  sail  yielded  in  form  of  liquid 


Pure  Hi  I. 

.     58*8  I 


when  working  with  coke 

with  in  coke 

u  nil  plati  -  B5'U 

The  exit  gases  contained  free  acid,  which  was  express  das 
50,,  and  which  1  give  in  grains  pel  iot.     It    "ill  be 

that  the  substitution  of  1 1  plates  for  the  6  ft.  of  ■ 
caused  the  exit-tests  t.i  be  doubled. 

/',/,/  G  is  /.'■  it-Test       i 

B  hen  working  with  coke I'-1 

working  without  coke 

n  i.  ■  1 1  n  plates  instead  of  coke -'  H 

I'linuia-  Gas  Exit-Tests. 

ii.    With  coke *'s 

Withoul  cok 

IS.)  With  11  plates  oko U'7 

It  is  :i  irreat  pit v  that  we  are  not  in  possession  of  suffi- 
cient data  to  calculate  exactly  in  what  part  of  the  sye 
the  great  loss  of  hydrochloric  acid  happened  after  the 
removal  of  tlie  coke'  and  before  the  introduction  of  the 
additional  11  plates  in  its  place.  There  is  little  doubt, 
however,  that  most  of  this  loss  occurred  in  the  furnace  con- 
densi  fee  had  been  replaced  by  plates 

the  production  was  bad,  and  the  following  results  obtained 
from  Mr.  Lasche's  figures  by  a  calculation  similar  to  the 
already  made,  show  that  it  is  the  furnace  condenser 
where  this  loss  occurs.  Pan  gases  are  comparatively  easily 
dealt  with,  while  the  furnace  gases  frequently  give  trouble. 

While  the  furnace  condenser  was  working  with  ci  ke  in 
the  upper  six  feet,  the  condensation  of  the  hydrochloric  acid 
was  distributed  as  follows  :  — 

t  nsed. 

ensed  in  Lunge  towers W 

rise. Un  Bombonnes '•' 

After  11  plates  had  been  substituted  for  the  six  feel  of 
Coke  the  distribution  was  as  follows  : — 

.-it.  of  Total. 

Condensed  in  Lung  C0'9 

Condensed  in  Bombonnes 39"! 

As  the  alteration  in  the  tower  could  affect  the  condensing 
power  of  the  Bombonnes  but  little,  the  acid  flowing  from 
them  being  of  the  same  strength,  there  must  have  been 
quite  an  appalling  state  of  affairs  in  the  tower  after  the 
substitution  of  plates  for  the  coke. 

It  is  in  the  condensation  of  the  furnace  gases  that  the 
great  value  of  coke  will  always  make  itself  felt,  and  there 
no  Lunge  plates  will  ever  compile  with  a  rational  coke 
packing. 

Mr.  Miktys  thought  that  a  careful  comparison  of  the 
relative  merits  of  the  two  systems  of  condensing  hydro- 
chloric acid  must  result  in  a  pronouncement  in  favour  of 
the  coke  condensers.  The  points  for  comparison  in  each 
were,  firstly,  the  original  cost  of  the  plant  ;  secondly, 
the  relative  efficiency  of  the  systems;  thirdly,  the  expense 
of  maintenance  and  depreciation  :  and  lastly,  the  cost  of  the 
supervision.  As  four  plate  towers  were  required  to  do  the 
work  of  one  coke  tower,  the  tirst  co-t  of  the  system  could 
be  but  slightly  in  favour  of  the  plate  toners.  With  reS] 
to  efficiency,  he  (Mr.  Martvn)  thought  that  coke  towers 
would  be  hard  to  beat.  As  a  coke  tower  would  last  some 
3o  years,  the  item  for  maintenance  and  depreciation  would 
naturally  be  less  than  in  the  case  of  the  plate  towers,  sub- 
ject, as  the  latter  would  be,  to  very  great  variations  in 
temperature,      Naturally    also    four    plate    tower-    would 


j„  (vision    than    the   -inch-  •  and 

though                   pur]  i  l   tii 

ely  thai  thej  could  be 
this  country  foi  the 

Dr.   Bbdson    i 
through  which  the  "  >  -  -v  gas  had  to  pat  the 

plate  tower  iini-t  contribul  the 

•  hether   thi 
Bpray  had  ■ 
lined. 

hairman,  reply  ing  to  Dr.  Bcdson,  said  thai  : 

the  effect  of  n  water  Bpray  in  actual tact  with  the  hi 

had  been  tried  and  was  known,  he  had  never  heard  of  the 
external  ap]  water  merely  as  a  sent. 

Dr.  I.i  N'i  replies  bj  Ii  ttei  as  follows: — 

An  adva  I h .  llurii  ny  paper 

■  in  Practical  Kesults  of  the  Lunge-Bohrniann  Plab  rowers 
having  been  senl  to  me  by  the  Hon.  Secretary  of  the 
Newcastle  Section,  i  beg  to  reply  to  it  herewith. 

Dr.  llurter  estim  is  space  in  front  of  my  towers 

at  1,000  cub.  ft.  for  pan  and  muffle  combined,  and  he 
contrasts  this  with  the  "wonderful  results "  alleged  lo  be 
obtained  with  7 1  cub.  ft.  of  plate  room,  hinting  that  the 
space  ha  question  really  does  the  greater  part  of  the  work. 
I  can  satisfy  him  on  this  point.  The  pipes,  empty  tow 
and  bombonnes  in  front  of  ni\  towers  (except  the  last  -ix 
for  each  sit  i  were  provided  by  the  desire  of  the  owners 
of  the  works,  and  acted  entirely  as  cooling  space,  6uch  as 
the  great  majority  of  English  and  other  alkali  work-  provide 
in  front  of  their   proper  condensing    apparatus.     1    never 

rted  that  this  eoohng  space  could  be  diminished  i 
adopting  my  system  ;  1  always  thought  it  very  irrational  to 
neglect  a  thorough  preliminary  cooling  of  the  gases,  in  full 
iiilance  wiih  the  view-  of  the  late  I*r.  Angus  Smith, 
although  perhaps  not  with  some  modern  theories  and 
practices  which  I  cannot  profess  to  refute  on  this  occasion 
(it  is  done  in  Vol.  11.  of  my  "  Sulphuric  Acid  and  Alkali." 
which  is  to  be  published  shortly).  This  cooling  space  at 
Duisburg  condeu.-es  most  of  the  sulphuric  acid,  but  only 
a  few  per  cent,  of  the  HC1. 

The  -ix  bombonnes  (66-gallon  receivers)  in  front  of  the 
plate-tower,  as  i-  clearly  proved  in  my  paper,  served  almost 
entirely  for  equalising  the  unavoidable  variations  of  work. 
1  quote  the  absolute  figures  from  my  paper,  only  converting 
the  specific  gravities  into  degrees  Twaddell:  acid  running 
directly  from  the  pan-tower  2;i  0  ,  from  the  muffle-tower 
29°  ;  after  haying  passed  through  the  6i.x  bombonnes,  32c 
aucL32'6c  respectively,  ihat  is  al!  the  work  they  did  in 
connection  with  my  towers,  whereas  Dr.  llurter  knows  very 
well  that  those  continental  works  which  condense  in  bom- 
bonnes generally  use  a  hundred  such  for  a  pan  and  furnace 
with  a  coke-tower  at  the  end.  I  have  from  the  very  first 
demanded  that  a  few  such  receivers  should  be  placed  in 
front  of  my  towers:  1st,  to  equalise  the  variations  of  work  ; 
2nd]  to  bring  up  the  strength  of  the  acid  to  that  required  for 
sale  :  :>rd,  to  serve  as  an  acid  store,  exactly  as  is  done  in  the 
ea-e  of  ordinary  coke-towers;  the  only  novelty  in  the 
Duisburg  apparatus  being  that  as  few  as  six  receivers  of 
CO  gallons  each  have  been  found  to  be  sufficient,  whereas  I 
formerly  thought  a  few  more  were  required  for  the  above 
purposes. 

Mr.  Lasche's  paper  shows  that  the  coke  can  be  entirely 
dispensed  with  by  providing  a  better  dividing  apparatus  at 
the  top  of  the  tower. 

Dr.  Hurter  makes  a  calculation  according  to  which — 
judging  from  the  strength  of  the  acid  flowing  from  the 
coke  on  to  the  plates— the  coke,  amounting  to  about 
SO  cub.  ft.  for  the  pan  and  muffle  together,  would  have 
done  74' 7  per  cent,  of  the  whole  condensing  work,  the 
plate  space  118  per  cent.,  and  the  bombonnes  13-3  per 
cent. 

My  explanation  was  originated  by  Mr.  Lasche,  and  proved 
to  he  at  least  partially  correct  :  that  the  result  obtained 
after  removing  the  coke  wa-  not,  as  Dr.  llurter  says,  "very 
bad  indeed,"  but  170  parts  acid  of  32 :  to  100°  of  salt,  which 
is  probably  superior  to  the  majority  of  works ;  that  by 
adding  a  few  more  plates  the  yield,  w  ithout  any  coke,  rose 
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to  ITS7  acid  of  32  ,  which  is  probably  superior  to  the  bond 

rlj   all   other    alkali  works,   although 

Burter  composed!)    still   calls  il  "bad";  that  the  15 

in    my  tower-,   with     12-mm.   holes,  were 

practical!}  iuactive,  and   Mr.  Lasche  considered   that  if,  in 

of  thou:,  plates  «itli  7-mm.  holes  had  been  present,  the 

coke  would  have  been  entirely  useless  ;  that  the  exit  pipes 

onlj    a  few    inches  wide,  and  any  gas  tests  taken  in 

them   cannot    tor  a    moment  have   been   compared  with  the 

English  alkali  inspectors'  chimnej  tests  ;  that  the  owners 

of  "the   Duisburg    works   are    extremely  satisfied   with  the 

results  obtained,  ami    hue    put    up  another    plate-tower 

tndaunted   by  the   '''appalling  state  of  affairs"  which 

Dr.  Hurter  says  must  haw  ex 

1.  Dr.  Burter  -a\s:  "  As  Ear  as  the  managers  at 
Duisburg  went  in  the  substitution  of  plates  for  coke,  the 
results  are  decidedly  in  favour  of  coke,  ami  they  are  alive  to 
that  fact."  That  sounds,  ami  evidently  is  intended  to  sound, 
as  if  the  Duisburg  people  had  generally  convinced  them- 
selves that  a  coke-tower  is  superior  to  a  plate-tower,  the 
truth  being  that  they  do  not  dream  of  employing  more  than 
that  trifling  quantity  of  coke  space  (about  ■£%  of  an 
English  coke  condenser)  above  the  plates,  as  is  distinctly 
said  in  Mr.  Lasche's  paper,  and  that  the  managing  owner 
at  the  last  meeting  of  the  German  Society  of  Chemical 
Industry,  loudly  declared  it  would  be  simply  foolish  not  to 
apply  my  system  in  future. 

2.  Dr.  Hurter  says  :  "  100  parts  of  roek-salt  yielded  in 
the  shape  of  liquid  acid — 

Per  Cent,  of 
pure  HC1. 

(II  When  working  with  coke 68'8 

j  „  without  coke S9'6 

(3)  „  with  plates  instead  of  coke. .    55'G 

The  first  and  third  figure  are  right ;  the  first  representing 
an  actual  yield  by  my  system  of  'JO '2  per  cent,  of  the 
theoretically  possible  yield  from  9s  per  cent,  rock-salt. 
But  for  No.  'J  Dr.  Hurter  has  chosen  the  figure  obtained  at 
the  very  first  trial  after  removing  the  coke,  and  he  glides 
over  the  fact  that  the  yield  at  once  rose  to  52  '4  percent, 
pure  HO  by  simply  improving  the  distribution,  exchanging 
some  plates  for  others  with  narrower  holes,  and  adding  one 
plate  for  the  better  distribution  of  the  water,  but  before 
putting  in  the  additional  ten  plates  intended  to  replace  the 
coke. 

3.  Dr.  Hurter  says  :  "  If  on  the  top  of  the  6  ft.  of  coke 
another  6  ft.  had  been  placed,  the  disappearance  of  the 
large  bulk  of  111  I  would  have  occurred  in  the  upper  6  ft., 
and  the  condensation  of  the  lower  6  ft.  of  coke  would  have 
been  a  very  small  fraction,  and  not  as  before,  75  per  cent." 
My  readers  will  probably  think  that  I  must  have  misquoted 
Dr.  Hurter,  in  crediting  him  with  the  assertion  that  the 
large  bulk  of  the  HO  is  not  condensed  in  the  lower  part 
of  a  coke  tower,  as  the  world  bad  hitherto  believed,  but 
in  the  last  6  ft.  of  coke  at  the  top ;  but  I  have  quoted 
verbatim  from  the  copy  supplied  to  me,  and  I  would  rather 
not  weaken  the  effect  of  that  passage  by  any  comment  of 
mine. 

In  reply  to  Mr.  Martyn,  it  is  scarcely  correct  to  say  that 
four  plate-towers  are  required  to  do  the  work  of  one  coke- 
tower.  There  i-  only  one  small  plate-tower  for  the  pan  and 
another  for  the  muffle,  and  the  cost  of  maintenance  for  these 
is  no  greater  than  for  coke-towers.  Nor  is  there  any  reason 
why  the  item  for  supervision  should  be  greater  in  the  one 
case  than  in  the  other,  the  small  size  id'  the  plate-towers 
making  them  mote  easily  accessible  am!  manageable  than 
coke-condensi  i  -. 

In  concluding  the  meeting  the  CHAIRMAN  -aid  that  be 
wished  to  express  his  regret  at  the  great  In--  the  Section 
had  sustained  owing  to  the  removal  of  Dr.  Dunn  to  another 
part  of  the  country.  During  14  years  he  had  rendered 
invaluable  service  as  honorary  treasurer  and  secretary  to 
the  Section,  and  at  a  special  meeting  of  the  Section  shortl) 
to  be  held,  the  members  would  have  an  opportunity  of 
expressing  in  a  material  way  their  sense  of  the  importance 
of  these  services. 
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SESSION  1831-05. 


Dates  of  Meetings. 

Glasgow.  —  Philosophical    Society's     Room,    207,    Hath    Street. 
January  8th;  March  5th;  May  7th. 

Edinburgh— Philosophical  Institution,  4,  Queen  Street.    Deccm- 
lier  Ith;  February  8th ;  April  2nd. 


Meeting  held  in  the  Philosophical  Society's  lioozns,  207, 
Bath  Street,  Glasgoiv,  on  Tuesday,  November  6th,  1894. 


MR.    It.    IRVINE    IX    THE    CHAIR. 


CHAIRMAN'S  ADDEESs. 

I  have  to  thank  you  for  the  honour  you  have  conferred 
upon  me  in  appointing  me  Chairman  of  the  Scottish  Section 
of  the  Society  of  Chemical  Industry.  It  will  be  my  earnest 
endeavour  to  uphold  and  increase  its  position  and  influence 
for  good. 

The  able  presidential  address,  delivered  by  Mr.  E.  C.  C. 
Stanford  at  the  Edinburgh  meeting  last  July,  must  have 
im|  ressed  all  who  heard  it,  or  have  since  read  it  in  our 
Journal,  with  the  vast  and  far  reaching  horizon  of  the  work 
in  which  the  Society  of  Chemical  Industry  is  engaged  ;  the 
beneficent  influence  it  may  have  upon  mankind  in  the 
present,  and  far  more  so  in  the  unknown  future  of  chemical 
science,  as  applied  to  its  commercial  developments. 

Such  an  address  deserves  a  distinguished  place  in  the 
annals  of  our  Society. 

While  entirely  agreeing  and  sympathising  with  his  views, 
it  is  somewhat  trying  to  have  to  meet  you  in  the  emasculated 
condition  the  comprehensiveness  of  such  an  address  leaves 
me.  Therefore,  instead  of  following  the  usual  rule  of  con- 
tinue.; my  remarks  entirely"  to  the  enumeration  of  new 
chemical  creations  during  the  past  year,  I  may  be  excused 
if  I  occupy  a  part  id'  your  time  in  recalling  some  pleasant 
reminiscences  in  connection  with  our  meeting  in  Edinburgh, 
where  many  old  friendships  were  renewed,  and  from  which 
many  new  and  pleasant  acquaintanceships  originated. 

Although  Edinburgh  and  its  immediate  vicinity  cannot 
claim  to  be  a  centre  of  chemical  industry,  her  principal 
manufactures  being  alcholic  liquids,  chloroform,  and  drugs, 
paper,  printing-ink  making.  &c.,  still  considering  the  inter- 
esting nature  of  the  ancient  town,  with  its  beautiful  sur- 
roundings, the  hospitality  of  its  magistrates  and  citizens 
(which  was  only  bounded  and  controlled  by  the  absurdly 
short  time  to  which  the  meeting  was  confined),  I  am  sure 
that  visit  must  have  come  to  many  weary  chemical  souls  as 
a  pleasant  change. 

It  was  unfortunate  that  owing  to  the  small-pox  scare  the 
attendance  of  members  at  this  meeting  was  comparatively 
small,  doubly  so,  considering  the  complete  nature  of  the 
preparations  made  by  the  acting  committee  for  the  comfort 
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;,.,i|  com  i  i  lunili.  r  of  guests  ;  which 

arrange nts,  nl   the   last   hour  in  man}  cases,  hnd  to  be 

entire!}  altered  to  suit  the  altered  circumstances      Kuihvay, 

other  arrange ita  were  all  dislocated,  and 

generate  nfuaion  must  have   resulted  bad  il    nol    been  for 
the  i  ibility  of  the  loc  il  bci 

Cnd  treasurer. 

The  fact  came  home  verj  forcibly  to  the  committee  that 
the  three  days  set  apart  for  the  annual  meeting  were  quite 
insufficient  for  the  progra ic  they  had  pn  pared. 

Everything  had  t"  be  so  nicely  timed  thai  there  was  no 
i  t'nr  expansion  in  the  arrangements  when  any  hitch 
•ruse.  When  next  we  welcome  the  Society  to  Edinburgh 
we  most  do  our  besl  to  have  the  time  extended  so  a-  to  give 
members  a  ri  asonable  opportunity  of  realising  that  the 
amenities  of  the  to\i  a  are  ai 
breweries,  distilleries,  &c. 

As  pari  ol  "ui  pro  rramme,  and  in  order  that  our  guests 
might  Bee  something  of  the  venerable  "  Old  Edinburj  b" 
committee  arranged  to  have  "  personally  eondm  (•■4  tour-  " 
through  that  portion  of  the  town  lying  between  the  Castle 
Bock  and  Uolyrood  House,  representing  a-  il  does  in  its 
many  relics  much  of  the  ghostly  past  in  Scottish  history. 
I  bad  the  curiosity  to  inquire  bow  many  took  advs 
of  this  opportunity,  ami  found  that  only  two  members 
had  been  able  to  perform  tiiis  interesting  journey.  The 
university,  law  courts,  industrial  museum,  theatres,  cathe- 
drals, eluli-.  and  cil  pen  bands  and 
doors  to  the  harassed  members  in  vain.  Every  moment  of 
their  time  «as  otherwise  occupied.  Engagements,  repre- 
sented by  numerous  varicoloured  ticket-  .1. •man. ling  their 
presence  at  so  many  places  at  one  and  tin-  same  time. 

It  is  unnecessary  to  do  more  than  thus  casually  refer  to 
■  the  holiday  aspect  of  our  meeting,  and  if  some  difficu 
occurred,  or  mistakes  arose,  causing  disappointment  to 
individual  members,  these  were  the  result  of  unfortunate 
circumstances  over  which  the  "  hurricane  committee  "  (as 
our  local  secretary  quaintly  desig  rid  no  control. 

Before  passing  to  review  some  of   the   chief  industries 
visited  in  our  excursions,  it  maj  not   be  invidious,  bow 
to  make  an  exception  by  recalling  our  very  pleasant  excur- 
sion to  Perth,  where  the  Messrs.  Pullarand  the  magistrates 
of  that  town  treated    us  as   their  guests  with   such  pril 
hospitality. 

Shale-Ore  Industry. 

In  a  former  number  of  our  Journal  the  genera]  processes 
as  carried  out  five  years  ago  at  Broxburn  Oil  Works  are 
i  a  paper  by  Mr.  D.  R.  Stuart. f 
Through  the  kindness  of  Messrs.  Kennedy  ami  Henderson, 
managing  directors  of  tli.u  company,  1  am  enabled  to  lay 
before  you  a  concise  account  of  the  latest  advances  in  the 
processes  and  manufactures  by  which  mean-  that  great 
comp  ble,  "in  a  manner,"  to  hold  it-  own  in 

face  of  the  overwhelming  competition  of  American  and 
Russian  natural  oil  supplies  :  with  valuahl,  statistics  i  f  the 
past  ami  present  condition  of  the  mineral  oil  trade  in 
Scotland,  accompanied  by  a  history  of  this  industry,  t  i 
which  I  will  first  refer. 

Tabu    I. 

History  of  the  Minium.  Oil  Lndostbt. 

1850.  Ireland,    Peat  Co.   incepted   by   Mr.  Moir  Crane. 
First  paraffin  for  candles. 

SO.    Ufreton  Spring.     Worked  by  Jas.  Young 
ins  a  day.     Object — lubricating  oil.     Play  fair.    Decem- 
ber 1S17.  letter  to  Jas.  Young. 

1851.  Ton  Torbanehill  coal,  or  Boghead. 
1862.  Boghead  coal  exhausted.    1862  Robert  Bell  worked 

shale  at  Broxburn. 

1859.  Petroleum.     Colonel  Drake. 

: '  ish  trade. 
1st  period.  1850-64.     Young's  patent. 
9nd  period,  1864-72.     Development    of    petroleum — (in 
1S71  there  were  jl  works). 
3rd  period,  1872   "-      G       t  struggle  for  existence  in  1873 
e).    Smaller  works  disappear.     Production 
concentrated. 


t  Vol.  VIII.,  p.  100.    February  38th  Iss:',  D.  K.  Stuart. 


ith  period,  I        itive,     25  i int.   d 

oxburrj      \.  iv  Ovei    production     oollapsc 

in.',  important. 
5th  period,     i 

II. 
The  follon  ii 

maiiul  i    ' 


1-71. 


I  I 

llll 

■ 


oil 

Naphtha  and   burn- 
ing oil  and  . 

: 

■ 

III. 

Suowisg  i  ii  1 1  i  i  ..i  Sn  vi  i  is  Scotland   -.  .i.   Phod 
from    i-  I  m    B.  T.  M ii  ,  O.K. 

Output  of  Shall  in   Scotland  from   lS7;i  to    1891 
paper  by  li.  T.   M      ■    I    /.'..  1892      / 

Mil  i:i/s.) 


Tons. 

rear. 

Y/ear. 

1873 

...13 

188  ' 

1SS7 

1-71 

110 

•■ 

912,171 

1888 

1,03:'  -   - 

41I.H-2  I 

1882 

1-7 

1--.. 

1-7.; 

511 

1883 

1,728 

• 

2,180,183 

1-77 

.  118 

1-st 

7  16 

■ 

■:.:-;- 

6S5 

585 

1,74]  i 

. 

■:."77."7.: 

1-7:' 

Jli.438 

■  111 

!-:■:; 

.  -ij 

y< I    prices    realised   at    irorks  (from  paper   by    }{.    T. 

Moor.  ,   I 


Year. 


Naphtha 

and  Lull.  Oil 

Burning 


per  Gall. 


per  Gall. 


Med.  Oil 


Sulphate  of 

Ammonia 
pi  r  Lb.       p  it 


9-275 

Pence. 
11-001 

Pence. 

Pence. 
431 

£  ».  J. 
17  s  •; 

1-313 

7-347 

4-005 

--7 

S-160 

. 

1-060 

2-123 

10     5     i) 

1891 

ri7.; 

3715 

2-806 

i  •  y,2 

10    7    1 

1392 

1-7S0 

10    0    0 

. 

2-100 

11  12     8 

Although  the  figures  from  1SS9  show-  the  production  of 
-hale  to  be  larger,  the  quality  has  been  deteriorating  -..  far 
as  oil  yield  is  concerned.  There  is  a  great  improvement  in 
the  quantity  of  sulphate  of  ammonia  from  the  newer  methods 
at  work. 

•  There!  n  Tables  1 1,  and  1 1 1,  as 

t«.  the  output  of  shale.     1  think  the     e  II.  may  be 

accepted  .i  crude  oil. 
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tirst  this  great  business   was  introduced  the  pri  ici- 
lin  burtiinsr  oil  (then  selling  abbut   9d. 
\  I>nt  competition,  and  more  especially  the  flood- 
ing of  the  world's  markets  with  burning  oil  from  America 
and  Russia,  has  now  reduced  the   price  of  Scotch  oil  to  less 
j .  l' •::;■''/.     See  Table  III. 
i<    been   the  case  with  the  coal  gas  and  many  other 
industries,    so  also  in  this,    the  residual  products,  which 


at  first  had  been  consideral  of  little  importance,  more  and 
more  came  into  prominence,  and  had  to  hear  the  burden  of 

this  reduction  in  priors,  and  consequently  these  have  now 
practical!)  taken  tie  premier  position  as  money  earners 
for  such  Scotch  oil  companies  as  are  now  able  to  paj 
di\  idends. 

lect   the  present  position  of  matters  at  Brox- 
burn is,  that  the  sulphate  of  ammonia  obtained  from  one 


Fig.  l. 


I.18M.        THE  JOURNAL  OF    rHE  SOOTETl    OF  OHEMIOAL  INDUSTRY. 


(ink'  i  72  lbs.  in  -  rs  nil  ox  pom 

10c]  I  otOI  nil-,  -.1  lli  ,i   i 

(hem    [ii  ;  lently    the    shall  s, 

which  iii   .l.l  days  wore  considi  red  too  poor  to  work 
alone,  lire  now    preferred,  owing   to  the   Urge  amc 
nmmonin  they  prod 

l'ouug  mi. I  Bii  Iby  «.  re  the  firsl  •  ins  iniportnnl 

fact,  .in.l  tli.-  success  attending  their  investigations, I  the 

il  results  obtained    by    the  use  of  their  system   of 


: 
■  '.I    mnnufm  lure,  an  i 

"" '"'  I be   followin  a   ..I 

bi  n       II.  ■  deraon    n  ton  '   i  mbi 

i.ni- 
ehar, 

high    b  UO     I  .,   in    il..-    presence    ol 


HENDERSON--  Improved  Patent  Retort. 


- 
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At  Broxburn  drop's  Works  we  saw  the  new  retort 
(patented  bi  Mr.  Henderson)  in  operation,  and  what  must 
have  struck  "all  with  admiration  was  the  perfection  of  the 
apparatus,  peared  to  do  its  work  automatically, 

only  requiriug  the  guiding  hand  of  man  in  trifling  details. 

Tabu    IV. 

;*wix>.-    wo    WORKING    OF  HbNDEK- 

sos's   [mfkoi  i  d  Bi  roKi  I  Patent  No.  6,726,  A.D.  1889) 
mi    Destrui  mi    Distillation  of  Shale,  &c- 

■  t  of  this  improved  retort  is  to  tret  a  larger 
yield  of  sulphate  of  ammonia  without  deteriorating  the 
quantity  and  quality  of  the  etude  oil._  The  retorts  are 
vertical,  28  ft.  long. "  In  the  upper  cast-iron  portion  of  the 
retort  A.  the  oil  i-  first  distilled  off  the  shale  at  a  tempera- 
bout  900  1  I  -pent  shale  is  then  passed 
downwards  into  the  brick  portion  of  the  retort  1!.  which  is 
kept  at  a  constant  temperature  of  about  1,300'  1-'.  The 
shale,  in  passing  down  through  the  retort,  is  kept  in  con- 
t  motion  by  a  ro  he  bottom, -which  delivers  it 

opper  1)  below,  at  the  required  rate.  This  eon- 
tinous  motion  largely  increases  the  yield  of  ammonia  and 
permanent  gases  from  the  carbon  of  the  shale:  it  also 
regulates  the  working  of  the  quantity  of  shale  to  he  put 
through,  and  prevents  the  exhausted  material  from  fusing 
and  sticking  in  the  retort  under  the  higher  temperature. 
All  the  products  of  distillation  are  drawn  off  the  top  of  the 
-  through  the  branch  pipe  E. 


"  The  retorts  are  heatc  1  with  gas  made  from  dross  coal 
made   in   gas   producers,  and   introduced    at    the   ports    F. 
The  incoudensible  gases  are   also   return!  I  to  the  heating  ' 
chambers,  and   mixed   with   the  producer  gas  to  assist  in 
heat;:  irt-". 

•■  On  the  topsofthe  retorts  are  fitted  large  malleable  iron 
hoppers,  capable  of  holding  about  IS  lours  supply  of  the 
raw  shale.  These  hive  been  found  to  be  of  great  advantage 
in  the  regular  working,  in  dispensing  with  all  night  and, 
Sunday  labour. 

"The  above  retorts  are  now  adopted  by  the  Broxburn 
(til  Company,  Limited,  and  have  proved  most  satisfactory, 
giving  the  maximum  yield  of  products  with  the  minimum  of 
labour." 

Comparison  of  Past  and   Present   Retorts,  as  worked  at 

Broxburn. 

"  The  old  Henderson  patent  retort  of  1873.  gave,  with  the 
Broxburn  shale,  about  31  gallons  crude  oil,  1<3  to  17  lbs.  of 
sulphate  of  ammonia,  7-'>  per  cent,  spent  shale  containing 
12  oris  per  cent,  of  combustible  matter,  which  was  dropped 
hot  into  the  furnace  below  for  fuel ;  and  about  2,00i)  cubic  ft. 
of  permanent  ga*.  With  the  present  retort,  after  extraction 
of  the  crude  cil,  31  gallons  to  the  ton,  the  spent  shale 
passes  into  the  brick  retort  below  to  be  acted  on  by  steam 
at  a  high  temperature.  This  gives,  for  fuel,  gas  (like 
producer  gas)  of  about  15,000  cubic  ft.  perton  of  shale,  and 
the  sulphate  of  ammonia  is  increased  to  4  4  lbs.  per  ton. 
With  Drumshorland  shale   at   the  Broxburn  Oil  Company's 


Fig.  3. 
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Roman  Camp  Works,  the  crudi  oil  gol    in  nboat  20 
l„-r  ton,  and  sulphate  of  ammonia   about    Ti  lbs.     Spenl 
.I,  tie   ■  per   cent,   of  alumina,  equal  i"   nboul 

1 1  per  oent.  of  aluminum." 
i  i. .in  the  hurried  nature  ol  onr  \i-it   to  Broxburn,  it 

was   difficult   to   enrrj    awnj    a   dear  idea  "i   the  ^" - 

sea  now  in  use  there,  but  all  must  ba\  e  been  i  specinlly 

impr I    with    the    wonderful    ingenuity    displayed    bj 

Mr.  Henderson   in  his  now    adaptati f  the  old  sweating 

,•    iii,.    put  looking   crude 

paraffin  scale,  into  the  pure  translucent  wax,  entirelj  devoid 

•  ..in   or  smell,   and  directly  fitted  for  the  manufacture 

ol  candles.     Subjoined  arc  del  tiled  explanations  of  the  new 

s_\  stem. 

Purification  of  Paraffin  Wax. 

Hi  seal  in  '\  •■!    Working. 

"The crude  solid  paraffin  from  the  filter  presses,  after 
being  melted  in  a  tank,  is  pumped  direct  through  the 
vertical  charging  pipes  and  through  the  small  cocks  into 
the  horizontal  trays  of  the  sweating  apparatus. 

barging  the  trays,  the  diaphragms  are  covered 
with  about  balf-an-inc'h  of  water  from  the  small  cocl 
the  charging  pipes  N  which  prevents  the  melted  was  from 
running  through  the  diaphragms,  when  the  trays  have  been 
charged,  the  crude  paraffin  wax  is  allowed  1  i  congeal,  then 
the  water  is  ran  off  from  the  bottom  of  the  trays  through 
the  same  swivel  nozzles  into  its  own  receptacle.  The 
chamber  i-  uow  shut  up  and  the  suitable  heat  applied 
Complete  arrangements  are  made  at  the  euil  of  the  hori- 
zontal pipes  M  for  changing  the  various  products  into  their 
own  receptacles  ;  beginning  with  the  water,  thru  with  th  i 
various  grades  of  paraffin,  up  to  the  refined  wax.  This  can 
abated  t"  a 1 1 \  grade  of  paraffin  required. 

"  This  proc*->s  li  is  been  largely  adopted,  and  is  now  the 
only  one  used  in  the  Broxburn  (  Ml  Works,  being  a  great 
saving  in  labour  over  the  old  methods.  In  the  old  metho  1 
of  working,  the  crude  paraffin  wa\  was  passed  from  the 
tiller  pre-ses  and  further  put  through  hydraulic  plate  presse  -. 
which  entailed  much  more  expense  in  machinery  and  labour 
than  ate  necessary  with  the  above  improved  process  " 

Fig.  4. 


Longitudinal  Elevation  and  Cross  Section  of 
Apparatus  for  Treating  and  Purifying  Paraffin 
W  v\.      (Patent  No.  11,799,  A.D.  1891.) 

"The  draw  npanying  this  description  show  an 

apparatus  capable  of  refining  14  tons  crude  paraffin  wax  a* 
a  time,  and  which  can  be  charged  from  2\  to  3  times  a 
week  according  to  circumstances. 

'•  i'he    sweating   apparatus  is  arranged  in  a    horizontal 

_  ued    chamber    about    52  ft,   by    13  fr.   by    10  ft.    high 

constructed  of  brickwork   with  a   suitable  roof,  and   fitted 

with  pipes  heated  by  steam.    Besides  the  heating  pipes  A. 


ranged  along  the  sides  of    tin-    chamber  It.  till  in- 

i  .   which  ol  ■■   ol 

carrying  the  trays  D  i   in   vertical  standard!  I 

The    chat  I      ale    tilled    with     cocks    (J.       Ill     th.- 

bottom  of  the  horizonl 

di  iphragm  II       I  hesi  ills  to 

to  the  end.  of  the  trays,  and   real   on  '       I  he 

the  na\s   e h.  rith   simrt  pipes   ivitri 

swivel  nozzles  J       instructed  to  work  with   worm   wheefa 
from  worms  on  o  vertical  shaft  K,  this  arrangi  ring 

all  the  swivel  nozzles  from  the  bottoms  ol  the  ti  lys  to  i» 
turned  at  01 

"The  various  liquids  separated  in  the  refining  of  the  wax 
drawn  off  through   tin-  swivelling  nozzles   into 

hoppers  on   the     tandard  pipes   L,  which   lead  tin ito 

horizontal   pine.   \i,  through   which  thej    pass  to  -mi 
receivers  i llei  ting  tl  -  various  qualities  of  prod 

The  historj  of  this  oil  industry  is  an  object  lesson.     Not 
onlj  so  in  respect   to  the  civilizing  influences  it   has   i,  ,,i 
upon    tin-    mass    of   the    pi  op!,     of    the    world,   but    id'   the 
mutability    of   brightest    hopes    and    prospects    ol 
engaged  in  it. 

As  regards  Scotland,  we  had  hei  oil   companies  paying 
til!    within    a    lew    years    from    now,    splendid    dividends    to 
their     shareholders  ;   then     the     clouds    of    misfortune 
scended,  dividends  ei  ised,  and  most  men  would  have  given 
up  the  unequal   battle  in   despair,  in  place  of  which,  how 
skill   and   indomitable   per  ome 

difficulties    which    seemed   insnimountable,   and   with   the 
improved  proCl  SSeS  now  at    work  there  Beems  a  fair   chs 
of  a  return  of  prosperity. 

Flank-point  of  Mineral  Oils. 

If    I    refer  to   the    vexed    question   of    the    flash  point   of 

i, ral  oils   used    for   burning    in  lamps.  |  ,].,   i„,t    .,.,  k   to 

complicate  a  question  win  :h  is  at  present  "  sub  jud 

The  subject  is  beset  with  a  variety  of  complications 
which  affect  great  commercial  interests,  but  upon  this  pan 
of  the  problem  of  course  1  have  nothing  to  say. 

Taking  the  question  in  its  uttilitarian  aspect  there  can  li- 
no doubt  that  much  of  the  oil  sold  in  this  country  for 
household  use  is  of  an  unsafe  nature,  and  the  petroleum 
death  rate  now  ranks  with  other  forces  inimical  t"  tin 
human  race. 

Much  has  been,  and  is  being  written  upon  this  importunt 
topic,  but  the  supineness  on  the  part  of  the  public,  coupled 
with  the  general  want  of  interest  in  this  vital  question, 
makes  it  careless  as  to  an  evil  and  danger  which,  happily 
only  comes  home  to  , paratively  few. 

Outside  the  Government  commission,  and  apart  from 
petroleum  party  confederations,  the  public  should  take  up 
the  matter  and  only  buy  anil  use  such  oil  as  is  practically 
and  if  insurance  companies,  who  suffer  so  much  from 
tire  losses  dircrth  caused  bj  the  use  of  low  flashpoint  oil, 
were  to  bar  the  use  of  dangerons  illnminants,  this,  to  tin  in. 
c\er  present  danger  would  soon  disappear. 

Trifling  causes  generally  -way  the  public  taste,  and  the 
less  unpleasant  smell  of  Russian  and  American  burning  oils, 
which  cau  be  had  at  a  cheap  rate,  keep  them  in  favour,  in 
defiance  of  any  risk  attending  their  use. 

In    this   respect,    with  -a:.-  Scotch  burning  oil  pn 
from  shale,  the  comparison  is  unfavourable.     I   venture  to 
suggest  that  efforts  should  be  made  to  overcome  this  senti- 
mental  (?)  objection,  and   1   have   no    doubt    that    swei 
smelling  Scotch  oil.  with  a  flashpoint  of  Inn   F.,  would  then 
be  preferred  to  the  more  dangerous  varieties. 

If  the  Scotch  maker- can  accomplish  this  and  will  do  if 
the  Russian  and  American  producers  would  in  self-intei 
be  bound  to  follow  their  excellent  example  by  only  selling 
safe  oil.  In  America  I  understand  the  100  F.  flashpoint 
oil  is  in  general  use.  I  if  course,  there  are  many  imported 
oils  perfectly  safe,  but  prices  for  such  rule  high.  The  whole- 
question  relates  to  the  oil  supplied  to  the  poor — r.ot  to  the 
rich.  Of  course,  opinions  differ  as  to  the  cause  of  lamp 
explosions— Lamp  v.  Oil  here— ( lil  e.  Lamp  there  — one  side 
believing  that  badly  constructed  lamp-  make  it  unsafe  to 
use  any  mineral  oil  however  high  its  Hash  point  may  be: 
tie  other  side  arguing,  with  some  justice, 'hat  had  oil  will 
be  unsafe  in  lamps  of  the  best  construction. 
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\re  we  in  Scotland  not  making  too  much  of  this  low  v. 
high  flash  point  question?     Regarding  the  above  circum- 
-  should  we  not  rather  try  to  meel   the  difficult;  oi 
r,  n-ith  low  flash  point  oils  hy  a  change   in  tl 
struotion  of  the  lamp  in  which  such  oils  are  burned  '■ 

\     constructed    almost    all   of   these    lamps 

iist  i     a  metallic  burner  and  fittings,  supporting  the 

wick  communicating  directly   with  the  oil   reservoir,  upon 

which  the  burner  rests;  only  one  or  two  inches  of  space 

ling   between  a   flaming  heat   of  l.noo3   F.    and  a 

considerable  quantity  .if  a  very  inflammable  liquid. 

Is  it   impossible   t"   construct   a   lamp   with  the  burner 

•  ;   or  S   inches    above  the   oil    reservoir    (which   could   then 

.  a  convenient  base  for  the  lamp  stand),  ami  thus  remove 

the  real  source  of  danger,  or  let   the  oil  reservoirs  be   the 

same  distance  horizontally  from  the  burner? 

Oil  i ias. 

At  Perth  Gas  Work-,  the  latest  adaptation  of  the  process 
for  s:".s  enrichment  was  seen  in  operation,  by  mean-  of  the 
addition  of  mineral  oil  gas  to  coal  gas. 

Bv  this  means  the  illuminating  power  of  poor  gas  is 
raise!  to  a  degree  beyond  what  would  be  expected  taking 
the" Light  Values "  of  both  into  consideration.  This  is  a 
matter  tow  becoming  of  great  and  essential  importance, 
owing  to  the  fact  that  most  of  our  valuable  and  high-class 
qualil    -  coal  are  exhausted.      The   large   supply   of 

mineral  oils  now  so  low  in  price  provide  not  only  a  cheap 
material  for  the  enrichment  of  poor  coal  gas,  but  also  (as 
practised  in  America)  render  non-illuminating  water-gas 
•  called,  obtained  by  passing  steam  through  incandescent 
.  ke)  ot  value  as  an  illuminant. 

There  can  be  no  doubt  that  this  process  which  is  a  simple 
and  economical  one,  will  be  universally  adopted  in  the 
future  and  in  many  cases,  this  high-class  gas  will  hold  its 
own  with  it-  charming  rival  the  electric  light. 

Remedial  Measures  far    purifying   Water    in    connection 
with  Paper  Mills. 

At  the  mills  of  Messrs.  A.  Cowan  and  Sons  and  J.  Brown 
•  n!  Co.,  Penieuick,  the  members  had  an  opportunity  of 
studying  in  detail  the  "  Remedial  Measures "  now  in 
common  use  in  most  paper  mills  in  the  vicinity  of  Edin- 
burgh, especially  those  of  the  "Esk  Waters  "'for  the  pre- 
vention of  pollution. 

These  measures  have  been  so  successful,  and  the  fouling 
of  the  water  of  these  rivers  has  been  reduced  to  such  an 
extent  that  we  may  soon  expect  them  to  be  teeming  with 
trout  (and  even  salmon),  and  a  return  to  the  condition  of 
'•'"fifty  vears  ago"  ^before  esparto  boiling  was  dreamt  of), 
when  the  disciple  of  Isaac  Walton  practised  their  gentle 
craft. 

Dr.  Stevenson  Macadam,  a  prominent  member  of  our 
society,  may  well  be  proud  of  his  share  in  this  great 
improvement.* 

The  following  details  will  be  of  interest  not  only  to 
this  Section  but  to  the  members  of  the  Society  generally. 
They  apply  to  all  the  paper  mills  situated  on  the  North  Esk 
River,  in  the  neighbourhood  of  Edinburgh,  by  whom  they 
are  strictly  observed. 

It  is  pleaeant  to  reflect  that  such  an  agreement  has  been 
■arrived  at  between  the  riparian  proprietors  and  the  paper- 
makers  by  which  not  only  has  the  river  water  been  rendered 
comparatively  pure,  but  at  the  same  time  to  the  profit  of 
the  manufacturers,  who  have  adopted  the  plans  formulated 
by  Dr.  .Macadam. 
'  It  is  to  be  hoped  that  before  long  the  conciliatory  policy, 
which  ha.-  in  this  case  actuated  the  parties  interested,  may 
become  of  general  adoption,  not  only  for  the  prevention  of 
this,  but  of  all  other  forms  of  river  pollution,  which  at  the 
present  day  i-  a  disgrace  to  our  civilization. 

The  following  are  the  rules  observed  by  the  paper-makers 
on  the  North  Esk:  — 

•■  !  i  e  general  principles  which  regulate  the  mode  of  deal- 
ing with  the  impure  discharges  from  the  paper  mills  on  the 
river  are  applicable  to  all   the  mills  under  the  agreement, 
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but  are  sufficiently  elastic  to  admit  of  considerable  variation 
in  the  mode  of  working,  so  as  not  unduly  to  interfere  with 
the  individual  methods  of  manufacture,  or  with  the  special 
arrangement-  of  each  mill.  The  separate  schedule  of  regu- 
lations issued  under  the  agreement  to  each  mill  is  intended 
tor  the  guidance  of  that  mill  alone,  and  may  be  regarded 
as  the  special  method  of  carrying  out  the  necessary 
preventive  processes  for  dealing  with  the  polluting 
materials. 

The  general  remedial  measures   applicable  to  the  whole 
mills  on  the  river  may  be  summarised  as  follows : — 

1.  All    isparto   boilings   and   second    waters  being   first 

coolings  go  to  the  roasters,  and  none  flow,  directly 
or  indirectly,  through  the  ponds  or  otherwise  to  the 
mill  lade  or  the  river. 

2.  All  other  esparto  cooling  waters  and  stronger  steeps. 

whether  re-used  or  not,  go  ultimately  to  the  roasters, 
and  none  pass,  directly  or  indirectly,  to  the  lade  or 
the  river. 

3.  All   weaker  esparto  steep   waters   containing   at   the 

maximum  not  more  than  200  graius  of  total  residue 
in  the  imperial  gallon,  and  on  the  average  not  more 
than  100  grains  of  total  residue,  and  not  more  than 
five  graius  of  alkalinity  calculated  as  hydrated 
caustic  soda  in  the  imperial  gallon,  may  be  dis- 
charged through  the  pond  system  to  the  general 
outflow,  provided  no  washim;  waters  from  the  esparto 
breaking  engines  are  passed  away  from  the  same 
mill. 

4.  Where   no   steep  waters  are  discharged   through  the 

pond  system  to  the  general  outflow,  then  washing 
waters  from  the  esparto  breaking  engines  may  be 
sent  through  the  ponds  and  general  outflow  instead 
thereof,  provided  these  washing  waters  conform  to 
(he  standard  of  quality  given  in  paragraph  3. 

5.  When  rags  are  used  in  esparto  mills   the  boilings  at 

least  go  direct  to  the  roasters,  and  coolings,  either 
directly  or  after  re-use,  go  also  to  the  roasters. 
Steeps  from  rags  and  wa-hing  waters  from  the  rag- 
breaking  engines  may  go  through  the  pond  system 
to  the  general  outflow. 

6.  All  spent  bleach  liquor    to   be  re-used   as   much    as 

possible,  and  the  residual  liquid  may  be  sent  through 
the  pond  system  to  the  general  outflow. 

7.  Presse  pate  waters  and  ordinary  machinery  waters  to 

be  re-used  as  far  as  possible,  but  when  discharged 
to  go  through  the  pond-settling  system  and  thence 
to  the  general  outflow. 

8.  All    discharge    liquids    flowing    from    the    ordinarv 

working  operations  of  the  mill  to  pass  through  the 
settling  pond  system  and  by  a  common  outlet  to  the 
lade  or  river,  and  the  bona  fide  combined  effluent 
-hall  not  be  diluted  with  extra  water  at  any  stage, 
and  -hall  not  contain  more  than  100  grains  of  total 
residue  in  the  imperial  gallon.  It  should  be  neutral. 
but  if  alkaline,  shall  not  exceed  alkalinity  equal  to 
five  grains  of  hydrated  caustic  soda  in  the  imperial 
gallon  of  the  discharge. 

9.  All  drainings  from  the  pond  sludge  ash  filters  to  flow 

by  a  visible  outlet  to  the  lade  or  river,  and  shall 
conform  in  quality  to  the  standard  given  in  para- 
graph 8  for  the  general  overflow. 

10.  Spent  bleach  sluJge,  settling  pond  sludge,  caustieising 
lime,  ashes,  founds  of  buildings,  and  other  rubbish 
not  to  be  deposited  on  the  banks  of  the  river  or 
lade,  or  within  reach  of  the  water  at  any  time. 

The  discharges  from  all  the  mills  are  repeatedly  inspected 
during  each  week,  in  some  cases  every  day,  and  occasionally 
several  times  in  the  day.  Whenever  the  appearance  of  the 
outflow,  or  its  alkalinity,  or  its  effect  in  tie  lade  or  river 
indicate  that  the  discharge  is  unduly  polluting,  then  a 
sample  is  taken,  and  on  subsequent  examination  a  number 
of  these  samples  are  selected  for  analysis.  The  results 
prove  that  the  discharges  from  the  mills  under  the  agree- 
ment practically  fulfil  the  conditions  of  paragraph  S,  alike 
as  to  total  residue  from  the  imperial  gallon  and  as  to 
alkalinity.     The  discharges  which  fail  to  come  within  the 
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limits  of  paragraph  8  are  oomparativolj  few,  and  an    found 
undulj    polluting   t"t-. > r = ■  observed  inattention    i"  the 
i]  measures, 
rhen  can  he   no  doubt,  therefore,  thai   with  the  emploj 

luent  of  properly  constructed  remedial   asurus  and  with 

ordinarj  care  and  attention   in   the  working  of  such,  there 

need  he  no  difficult}  in  keopios  the  quality  of  the  discharge 

,:,v  |,  i|,  i   null  well  within  the  (riven  standards  " 

/".         /, 

tempi  to  master  even  the  literature  (if  I  may  use 
suoh  mi  expression  I  of  the  sewage  question  would  be  almost 
■a  hopeless  a  m-k  as  the  prai  tical  treatment  of  the  subject 
has  proved  to  be.  Apparently  oulj  nature  can  regulate  this 
vast  rolume  of  waste  (?)  material  in  her  own  economic 
\..i\  -.  Thai  great  brooding  mother  the  ocean  —into  whose 
bosom  the  "  waste  matter  "  ol  the  world  is  oirried  returns 
to  us  what  wo  think  we  have  lost.  Thus,  literally,  we  oast 
our  bread  into  the  waters,  and  it  returns  to  as  in  the  liberal 
food  supplies  she  affords.  \\  it  !■  -^ • .  1  i 1 1  refuse  of  towns  it  is 
otherwise,  farmers  will  not  buy  it,  and  we  now  burn  it — 
sometimes  no)  in  a  very  skilful  manner— in  what  we  truth- 
l  destructors.  All  the  valuable 
uitrogenoui  matter,  tar,  &c,  goes  up  the  chimney,  often  to 
the  annoyance  of  the  public.  Whj  is  the  refuse  not 
rted  in  the  same  manner  as  shale  is,  and  the  ammonia 
.  s  ir,  K  as  much  sulphate  of  ammonia  would  be 
obtained  from  town  refuse  a^  would  make  its  treatment 
■profitable  instead  of  a  burden  upon  the  town  rates. 

Gold  Extraction. 

The  importance  of  the  increased  production  of  gold  during 
the  last  few  years  must  have  startled  all  who  have  watched 
tho development  of  the  gold  getting  industry,  more  especially 
in  Australia  and  Vfrica. 

Alluvia]  deposits  have  long  since  been  practical!)  worked 
out,  and  it  i-  now  exceptional  to  find  -old  in  mass.  The 
more  troublesome  and  costly,  although  perhaps  more 
certain,  method  of  extracting  the  metal  from  its  original 
matrix  (of  quartz orother  rocks),  or  from  the  heaps  of  waste 
material — the  residues  of  processes  formerly  in  use  and 
known  as  tailings  —  by  chemical  in  place  of  mechanical 
means  has  given  rise  to  a  variety  of  new  method-,  some  of 
which  are  now  in  successful  aud  extensive  operation,  in 
gold  bearing  districts. 

The  well  known  "  elilot  in  ttion  "  process  is  suitable  for 
certain  classes  of  ores  and  for  these  is  in  common  and 
profitable  use,  but  in  many  cases,  especially  where  the  me 
is  of  a  basic  nature,  much  chlorine  is  lost  as  it  decomposes 
nuc1  combines  with  the  basic  matter  before  combining  with 
the  gold. 

Bj  far  the  most  important  and  successful  application  of 
the  many  chemical  processes  for  the  extraction  of  gold, 
and  especially  suitable  in  the  case  o£  even  the  poorest 
fadings  and  most  obdurate  ores  is  the  "cyanide  of 
potassium"  method,  known  after  its  introducers  as  the 
Macarthur-l'oircst  process.  This  maybe  termed  a  develop- 
ment rather  than  an  invention,  for  it  has  long  been  known 
that  gold  was  readily  soluble  in  (or  would  combine  with) 
solutions  of  alkaline  cyanides.  lie  that  as  it  may  these 
gentlemen  have  succeeded  where  others  have  failed  in 
<levelopiug  what  was  merely  a  laboratory  reaction  into  a 
profitable  aud  important  new  industry. 

They  employ  a  very  weak  aqueous  solution  of  cyanide, 
ahout  one  tenth  per  cent.,  2  lbs  nt  the  -alt  being  usually 
sufficient  to  dissolve  the  gold  in  one  ton  of  ore  or  tailings, 
aud  tins  by  simply  filtering  the  cyanide  solution  through 
the  powdered  material.  The  lixivium  so  obtained  is  passed 
through  filter  boxes  filled  with  the  finest  zin  •  shavings 
where  the  gold  is  deposited  a-  a  brown  mud,  the  cyano 
which  held  it  in  solution  passing  away  in  combination  with 
the  zinc.     Thereafter  this  mud  is  melted  into  bullion. 

The  following  figures  show  what  rapid  progress  this 
process  has  made  in  the  comparatively  short  period  of  i 
three  years,  and  it  seems  to  me  if  such  a  splendid  advance 
continues  to  expand  to  its  legitimate  end  we  shall  have 
in  the  fut'ire  what  will  be  equivalent  to  the  discovery  of 
such  new  sources  of  wealth  as  astonished  the  w  rid  in  the 


middle  of  tin-    wonderful   century— and   what    hap] I 

then  p|[! 

»iii'  n  the  ieai  future  with  tho 

additional  supply  of  gold  f  land,  neral,  vegetable, 

and    animal   products    will    again    ■* i — * ■    in    vulue,    ind  the 

abnormal    condil which    t"    many  in    iho    past    have 

suggested  m  standard    a-    the  onlj   waj   oul    of 

the  our    red     standard    metal    gold,    will    CI 

immercc  n 
duoti  "'1  and    legitimate  lini 

the  language  ol  romu One  oompany  alone  (to 

from    actual    figures,    see    below)    if    they    continue    their 

itioni  "ii  tli,>  lines  of   the    la-t  three  months  «i:i  bj 

1     inidi    Re irj    process  add  ni  arlj  throe 

million    sterling     pi  r    annum     to     tin-    gold     supply   of    the 
n  "i  Id 
I'll, 
noun,  i     that  55,000  I  ll     go    I  d    ai 

the     Rundt,    and     7,100  OZS.    in     other     di-ll  >ta]    "I 

G2,lO0  ox.  during  the  month    of   September,  by  means  of 
tluir    Mucnrthur-Forrest    cyanide    process        lie    August 

total   was   64,258  OZ.,  and   that   for  duly   57,5 /-. 

the    past    tine,,    months    (tin-  firsl    tin..  |    the 

company's  financial  year),  the  amount    of   gold    obtained 
-  188,853  ozs.,  as  against  102,390  ozs.  for  the  same  period 
of    la-t    year.      The  following  are  the  details  monthly  to 
nee  the  com]  .'(  operations  :  — 


L894. 


1893. 


isi'2. 


i  tea. 
51,000 

0 

I  lz-. 

51,300 

ic.,:;i:i 

11,500 

56,500 

20,050 

1&500 

57.850 

24,000 

13,500 

33,000 

27,400 

ie.nl.-, 

57,500 

16,451 

64,268 

36,000 

16,848 

62,100 

J7;ooo 

.. 

17.771 

.. 

KWIO 

17,685 

.. 

1- 

1801. 


Ozs. 


3,300 
5,732 
8,300 


The  enormous  "placer"  finds  of  gold  during  the  period 
of  1850  to  1870  reached  30,000,000/.  to  40,000,000/. 
sterling  per  annum,  but  these  have  now  given  place  to  a 
liter  yearly  average  output  ol  15,000,000/.  to  20,000,000/. 
since  that  auriferous  period  gave  out.  Taking  the  later 
figures  to  represent  the  actual  gold  output  of  the  world 
since  then,  we  see  the  one  Gold  Company,  quoted  above, 
giving  to  the  world  from  one-fifth  to  one-seventh  of  this 
whole  amount ;  and  that  principally  recovered  from  hitherto 
useless  waste  or  refuse  material. 

By  the  application  of  the  Macarthur-Forresl  process 
to  fresh  ore  (presumably  richer  in  gold  than  these  waste 
heaps  of  already  partially  exhausted  material)  we  have 
reasonable  grounds  to  inferthat,  apart  from  finding  sporadi- 
cally rich-bearing  districts,  the  future  gold  extracting 
industry  will  yield  to  the  world  a  very  largely  increased 
amount  of  bullion. 

The  successful  adoption  of  the  Macarthur  Forrest  process 
has  increased  tie-  demand   for  alkaline  This  in 

turn  has  revived  the  old  dreams  of  its  preparation  from 
atmospheric  nitrogen. — the  El  Dorado  of  many  sanguine 
chemists,— but  so  far  nothing  has  been  done  in  finding  a 
practical  and  profitable  process.  How  soon  su  cess  ma] 
attend  these  efforts,  who  can  say  .- 

A  fresh  source  of  the  salt  had,  however,  to  he  found  for 
instant  requirements  as  the  output  from  the  old  "  Prussiate  " 


'  We  iino  be  ie  ncrahi-'ber  ranee  .•:'  .any  think. 
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ess  and  From  gas  residual  products  was  insufficient. 
To  meet  the  new  demand  Mr.  George  Beilby,  one  of  our 
distinguished  members,  with  much  patient  work  and  great 
chemical  ability  has,  I  am  informed,  succeeded  in  preparing 
this  substance  on  a  practical  scale  in  a  condition  almost 
chemically  pure.  For  obvious  and  the  besl  ol  reasons, 
nit  own  ignorance,  I  cannot  go  into  particular  details ; 
I  can  only  thus  briefly  refer  to  his  successful  work  by 
statins  thai  he  uses  ammonia  as  the  source  of  nitrogen 
iu  this  ut»  manufacture.  Many  others  are  working  op. 
the  same  lines,  but  as  yet  there  seems  to  be  little  practical 
sucee-s  outside  his  process.  The  field,  however,  is  a  wide 
one,  and  the  workers  are  many,  and  we  may  any  day  hear 
of  the  discovery  of  even  a  simpler  process  than  that  invented 
by  Mr.  Beilby. 

<  'oat  Slri/.r. 

This  Section  of  the  Society  cannot  fail  to  be  interested  in 
a  result  arising  out  of  the  late  coal  strike  in  Scotland. 

Lamentable  as  its  effects  have  been,  still  it  has  taught,  or 
perhaps  brought  into  greater  and  more  pressing  prominence, 
what  most  of  us  hitherto  but  dimly  realised,  viz.,  the 
superior  value,  as  a  fuel,  of  English  as  compared  with  the 
generality  of  Scotch  coal.  From  a  number  of  tests 
conducted  on  a  large  scale,  my  experience  is  that  for 
steaming  and  heating  purposes,  quantity  for  quantity,  tour- 
fifths  of  English  ( Sewcastle-on-Tyne)  is  equivalent  to  five- 
fifths  of  ordinary  good  Scotch  steam  coal.  Trices  being 
equal,  therefore,  Scotch  coal  is  about  20  per  cent,  less  in 
working  value. 

It  must  be  a  sorrowful  reflection  to  the  Scotch  miners 
that  English  eoal  has  now  partly  taken  ihe  place  (in  many 
instances  with  profit)  of  Scotch  coal,  and  that  such  an 
anomalous  condition  of  matters  is  not  unlikely  to  continue. 
Also  the  coal  fields  of  America,  India,  Australia,  China 
and  Japan,  are  gradually  but  surely  cutting  off  the  home 
markets. 

There  are  many  other  matters  it  would  be  important 
to  notice  which  I  must  pass  over,  but  I  cannot  let  slip 
this  opportunity  of  addressing  you,  without  advancing 
some  personal  opinions  as  to  our  procedure  as  a  society. 
Our  Journal  give-  such  lull  reports  of  the  papers  read  at 
the  several  meetings  of  the  Sections,  and  the  discussions 
conscquei.t  thereon,  that  I  need  not  make  any  special  refe- 
rence to  our  past  work.  But.  looking  forward  to  the  ses-iou 
just  begun,  I  would  earnestly  urge  upon  members  the 
necessity  of  regular  attendance  at  the  Section  meetings, 
and  also  in  taking  an  active  interest  in  the  great  object  I 
the  founders  of  our  Society  had  in  view  when  it  was 
established,  namely,  the  communication  of  original  papers, 
and  thus  diffusing  useful  information  tc  our  members. 

But  here  a  difficulty  I  have  long  recognised  and  to  which  I 
have  before  called  attention  comes  into  prominence.  The 
interests  of  the  Society  corporate  may  often  and  naturally 
do  clash  with  those  of  its  individual  members,  in  so  far  as 
inventors  of  new,  or,  of  improvements  in  details  of  old 
processes,  which  it  may  be  impossible  properly7  to  secure 
by  patent  rights,  cannot  be  expected  to  lay  the  results  of 
their  hard  earned  work,  by  communications  which  our 
Journal  thus  lays  open  to  the  world  over  which  it  circulates. 
From  such  we  cannot  hope  to  have  papers. 

Young  men  fresh  from  the  laboratory,  a  daily  increasing 
host  and  lor  many  of  whom  there  is  at  present  little 
or  no  scope,  when  engaged  to  act  as  work's  chemist  are 
generally  bound  down  by  agreement  (legal  or  otherwise) 
not  to  di-close  the  processes  they  are  engaged  to  watch  or 
improve. 

Work's  managers  are  generally  in  the  same  position  with 

tin-  additional  burden  that  they  have  to  provide  dividends 

for  the  companies  they  manage,  so  that  the  temptation  here 

the  other  way.     So  it  very  much  conies  to  this  that  the 

is  read  beforeour  Sections,  with  some  bright  exceptions, 

only  relate  to  general  matters,  or  are   merely  the  description 

ire  outline  of  some  chemical  process  with  all  the  useful 

essary   to   success,  carefully   left   unnoticed.     Or 

they   may  be   merely   a  rechauffe   of  old  material   in   an 

encyclopaedic     form.      Mr  we    may   have    sometimes    wild 

schemes    propounded    in   which    chemical    processes    and 

known  facts  are  alike  disregarded.     The  wise  member  holds 


his  tongue  as  to  what  he  knows  or  hopes  to  effect,  for  w, 
can  never  forget  that  almost  the  entire  membership  of  this- 
Society  are  traders,  united  it  is  true  to  science  b_v  its 
noblest  developments,  but  still  traders,  who  have  to  make 
money,  or  to  pay  their  chemists  and  managers  to  make  it 
jbr  them,  and  it  is  clearly  against  self  interest  to  diffuse- 
the  means  or  processes  by  which  we  are,  or  would  he, 
enriched.  Thus  one  of  the  principal  ends  aimed  at  by  our 
Society  becomes  in  part  its  weakness  and  may  be  the 
cause  of  its  failure  in  effecting  the  object  for  which  it  was 
established. 

As  time  goes  ou,  technical  colleges  and  schools  will  more 
and  more  change  this  condition  of  matters.  Already  we 
have  evidences  of  good  work  done  in  several  important 
branches  in  the  Arts,  notably  those  of  dyeing,  calico  printing 
and  brewing  industries,  the  results  of  which  are  published 
in  journals  dealing  with  these  industries.  Is  it  not  our  duty 
to  affiliate  such  efforts  more  closely  with  our  own  ? 

Our  late  president  referred  to  the  admission  of  students 
or  associates  ou  easier  monetary  conditions  than  are  now 
required,  since  the  alteration  of  Rule  27  came  into  effect, 
which  entails  the  payment  of  2l.  5s.  Od.  as  admission  fee, 
and  the  first  year's  subscription — a  sum  which  although 
not  high  in  itself  may  practically  exclude  a  goodly  number 
of  young  men  to  whom  even  such  an  expenditure  would  be 
a  burden.  I  think  it  will  be  a  great  pity  if  this  valuable 
suggestion  be  allowed  to  drop,  as  we  must  look  to  many  of 
these  young  men  not  only  ultimately  to  become  members  of 
our  Society,  but  to  fill  and  build  up  the  ranks  of  the  great 
army  of  Chemists  and  Managers  of  the  Chemical  Factories 
of  our  country. 

The  trying  time  for  the  student  is  when  he  leaves  the 
scientific  laboratory  where  he  has  been  taught  the 
theoretical  rules  and  laws  which  govern  chemical  pro- 
cessess,  hut  has  had  no  opportunity  of  gaiuing  experience  of 
their  practical  developments,  and  I  think  it  is  the  special 
duty  of  this  Society  to  encourage,  by  every  means  in  its 
power,  any  plan  by  which  the  young  chemist  may  gain 
that  experience  which  is  required  to  fit  him  for  his  future 
work.  In  th:s  the  Chemical  Society  have  au  equal,  if  not  a. 
greater,  responsibility  than  we  have.  I  am  delighted  to  see 
this  is  recognised  by  l)r.  Armstrong  in  his  address, 
delivered  this  year  to  that  body,  which  forecasts  the  hope  of 
a  closer  uuion  and  co-operation  of  chemical  science,  and  its 
practical  development  represented  by  both  Societies. 

This  may  be  met  in  part  by  Mr.  Stanford's  scheme  which 
would  provide  for  the  sale  of  our  excellent  Journal  along 
with  the  associateship  of  the  Society  at  a  small  cost. 

I  would  suggest  a  similar  scheme  should  be  adopted  by 
the  Chemical  Society. 

I  confess  that  the  great  number  of  younz  chemists  so 
situated  who  are  eagerly  clamouring  for  employment  is  a 
difficulty  a  way  out  of  which  in  the  present  circumstances 
I  cannot  see  the  end,  and  which  is  becoming  every  year 
more  accentuated.  Either  from  fear  of  disclosure  of  secrets 
or  the  grudgement  of  reasonable  salaries,  not  only  in 
chemical  works,  but  also  in  many  manufactories  which,  not 
being  purely  chemical  in  their  nature,  still  have  to  deal  with 
chemical  processes,  there  is  but  one  hack  analyst,  if  any, 
whereas,  as  is  well  known,  in  most  chemical  and  cognate 
industries  in  Germany,  Austria  and  France,  every  process- 
is  watched  at  every  stage  and  carefully  regulated  by-  chemical 
skill.  As  an  instance,  in  the  "  Badische  Anilin  and  Soda 
Fabrik,"  employment  is  given  to  eighty-one  manufacturing 
and  research  chemists  at  a  very  great  annual  cost,  or  for 
every  fifty  labouring  men  employed  there  is  one  chemical 
superintendent. 

Would  our  neighbours  continue  such  a  system  at  what 
must  be  an  enormous  expenditure,  if  it  did  not  pay  ?  Did 
British  chemical  manufactures  follow  their  example,  firstly, 
adulteration  of  products  would  not  be  possible;  secondly, 
partially  manufactured  material  would  not  be  sent  out  of 
the  country  to  be  returned  fitted  for  the  Consumption  of  for 
example  our  dyeing  and  calico  printing  industries,  as  is  the 
case  with  benzol,  toluol,  and  oth.-r  crude  tar  products; 
china  clay,  which  we  sell  at  10.«.  or  20*.  per  ton,  comes  back 
back  to  us  as  ultramarine,  having  a  value  100  per  cent, 
above  that  of  the  material  from  which  it  is  made,  and  so  on. 
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We  are  too  fond  of  doing   things   in  Ihe  "rough,"  con- 
lent  with  selling  coal  and  iron  which  require  oo  particular 
-k. ill  in  obtaining.     Our  alkali   trade  of  ~ul-1i  great  im] 
tance  (even  in  it-  present  decadent  condition)    requires  a 
chemical  union   t<>  keep    it   alive,   whereas   the  "8 
process   inveuted  and  nurtured  in  France  pays  enori 
profit*. 

Were  nur  chemical  works  properly  or  correspondingly 
equipped  with  s  staff  of  ehemista  equal  to  our  foreign  com- 
petiton  we  would  not  only  manufacture  our  own  material 
into  its  highest  derivatives  but  provide  means  and  even 
wealth  for  our  other  "raw"  material  in  the  multitude  of 
well  educated  chemists  which  our  universities  every 
pass  into  the  workaday  world. 

It  is  bj  such  means  our  foreign  brother  chemists  obtain, 
and  retain,  their  pre-eminence  as  chemical  manufacturer! 
whilst  we  ni  Britain  sustain  a  double  loss  in  nun  and 
material.  We  have  besides  to  contend  with  subsidies  by 
their  governments  to  foreign  manufacturers,  tariffs,  taxes, 
eheap  labour,  all  handicapping  the  British  chemical  manu- 
facturer, who,  in  too  many  instances,  "ill  neither  sow  the 
seed  for  a  future  harvest,  or  even  when  niggardly  sown 
mutate  it  with  sufficient  nurture. 
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An  Improved  Hoffman  or  <  'ontinuous  Kiln  for  Dryiwj 
and  Burning  Brick's  and  other  Goods.  It.  Cook, 
Kensal  Rise,  Middlesex.  Eng.  Pat.  13,848,  October  21, 
1893. 
Tin:  kilns  are  worked  continuously  with  two  rows  of  firing 
chambers,  separated  by  a  wide  tunnel  gangway  which  has 
three  lines  of  mils  running  longitudinally  and  a  smoke  flue 
beneath,  divided  from  the  tunnel  by  air-tight  iron  plates. 
The  firing  chambers  are  so  connected  with  flues  and 
damper  apertures,  that  each  chamber  may  be  placed  in 
direct  connection  a  itli  either  of  those  adjacent  to  it,  and  may 
discharge  its  products  of  combustion  into  the  smoke  flue; 
or  when  cooling  may  communicate  its  waste  heat  to  any 
other  chamber  or  to  the  tunnel  between  the  two  sets 
of  chambers.  A  chimney  shaft  at  one  end  provides 
draught.  The  roof  of  each  chamber  is  formed  of  iron  or 
steel  joists  14  to  18  iDehes  apart,  with  perforated  bricks  or 
lumps  between,  the  bricks  being  grooved  on  opposite  sides, 
to  slide  over  the  lower  flanges  of  the  joists  ;  above  them  is  a 
layer  of  cement  concrete.  The  freshly-moulded  bricks  are 
placed  on  pallet  boards,  supported  on  a  trolley,  which  is 
then  run  into  the  tunnel,  where  they  are  gradually  dried  at 
a  gentle  heat,  and  are  afterwards  stacked  in  a  firing 
chamber;  here  they  are  first  dried  out  by  the  aid  of  heat 
from  a  chamber  which  is  cooling  down,  then  fired,  and 
finally,  in  cooling,  serve  to  dry  fresh  batches  of  unburnt 
bricks.  The  trolley  is  specially  constructed,  having  four 
corner  uprights  with  stays ;  each  upright  has  a  rack  with 
notches  7  inches  apart,  serving  to  carry  longitudinal  bars 
on  which  rest  the  pallet  boards,  kept  in  place  by  ledges 
fastened  on  their  under  sides. — V\".  G.  M. 


*  Any  ni  these  specifications  may  be  obtained  by  post  by  remitting 
3d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack  I  itent  Office,  South- 

ampton Buildings,  Chancery  Lane,  London.  W.I  . 
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Means  for  Superheating  Steam.     J.  Mus- 
.,„ii.    1>  '  Bolton.     Eng.  Pat.  20,359, 

•  • 
Tiu:  apparatus  lias  reference  to  means  for  superheating  a 
portion  onlj  of  the  steam  produced  in  a  boiler,  ami  after- 
wards injecting  it  into  the  main  body  of  the  steam  after  it 
'.eaves  the  boiler.  The  superheater  is  constructed  of  a  series 
ol  (J-tubes secured  to  a  steam  chest  provided  with  a  division 
plate  to  separate  the  ends  of  the  tubes  ;  the  apparatus  is  in 
Lancashire  and  similar  boilers  placed  directly  behind  the 
boiler,  so  that  the  hot  uas.s  issuing  from  the  tines  may 
impinge  on  the  superheater  and  heat  the  steam  passing 
through  it.  The  steam  is  taken  from  the  main  pipe  by 
means  ,,f  a  branch,  and  the  amount  taken  is  controlled  by  a 
thermostat,  which  latter  consists  of  a  flat  coil  of  piping 
filled  with  mercury,  the  outer  end  of  which  is  connected  by 
means  of  linkwork  to  a  throttle  valve  placed  in  the  branch 
pipe,  and  thereby  controlling  the  amount  of  steam  passing 
to  the  superheater.  Modified  arrangements  are  shown, 
applied  to  boilers  of  the  marine  and  multitubular  types,  and 
in  eases  where  it  is  desired  to  superheat  the  whole  of  the 
steam,  some  parts  of  the  apparatus  may  be  dispensed  with 
and  the  superheater  connected  directly  with  the  main  steam 
pipe. — E.  ti.  C. 


Tmprovemenfs  in  Apparatus  for  (looting  Liquids  or  Gases. 
J.  Price,  Liverpool.     Eng.  Pat.  20,944,  November  4,  1893. 

Within  a  narrow  vertical  tank  an  endless  travelling  band 
is  carried  over  a  series  of  rollers  arranged  at  the  top  and 
bottom  of  the  tank  so  that  the  band  exposes  a  large  number 
of  vertical  folds  with  the  lower  ends  passing  over  the  rollers, 
dipping  into  the  liquid  to  be  cooled,  whereby  a  large  surface 
is  exposed  to  a  current  of  cold  air  blown  through  the  tank. 
In  this  manner  the  temperature  of  the  liquid  becomes  much 
reduced,  and  it  is  finally  drawn  off  from  the  outlet  in  a 
cooled  state.  Gases  are  cooled  by  forcing  them  through 
the  tank  and  exposing  them  to  the  action  of  a  cold  liquid 
such  as  water,  which  saturates  the  band  as  it  passes  under 
the  lower  guide  rollers. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Finely-pulverised 
Substances  for  Use  in  the  Production  of  Portland 
Cement,  Pigments,  and  the  like.  A.  Patrick,  Glasgow. 
Eng.  Pat.  21,292,  November  9,  1893. 
The  raw  materials  are  fed  from  a  stone-breaker  to  an  edge- 
runner,  and  thence  by  an  elevator  to  a  pair  of  stones, 
whence  they  pass  by  another  elevator  to  a  hopper  provided 
with  a  rotating  distributor,  which  carries  the  mixture  into 
a  current  of  air  supplied  by  a  Hoot's  blower.  The  finely- 
divided  portion  is  thus  blown  through  a  si-*ve,  while  the 
coarser  particles  fall  to  the  bottom  of  the  blowing  chamber, 
and  are  returned  to  the  stones.  The  material  passing 
through  the  sieve  falls  into  a  large  hopper,  whence  it  is 
withdrawn  by  a  rotating  feeder.  The  dusty  air  is  passed 
through  a  screen  and  fed  into  the  intake  of  the  blower,  so 
that  the  same  air  circulates  repeatedly.  It  is  claimed  that 
by  this  system  the  raw  materials  of  cement-making  are  ob- 
tained in  a  finely-powdered  state,  free  from  gritty  unground 
particles. — B.  B. 


one  compartment  wiih  the  next.  Thus  the  working  of 
the  kiln  can  be  continued  until  the  compartments  have  to- 
ll, emptied  in  due  order  of  the  ware  which  has  been  burht 
in  them.  Temporary  connections  can  be  made  between 
adjacent  chambers  if  required,  and  an  auxiliary  supply  of 
jii.mIh,,!  gas  may  In1  fed  in  if  necessary  through  the  internal 
passages  normally  used  for  the  introduction  of  solid  fuel  to. 
the  generators. — 11.  B. 

Improvements  in  and  connected  with  Oil  and  other  lite' 
Presses.  J.  Y.  Johnson,  Lomlou.  From  C.  Gouuelle. 
Marseilles.     Eng.  Pat.  23,595,  December  7,  1893. 

Tiir.  improvement  claimed,  facilitates  the  operation  of 
clearing  out  the  openings  between  the  bars  forming  the 
sides  of  the  cage  of  an  oil-press,  without  taking  the  bars> 
apart.  The  cage  is  made  open  in  order  to  render  the  bars 
visible  and  accessible,  and  is  preferably  octagonal  in  shape 
I  and  constructed  from  a  number  of  metal  rings  or  hoops,, 
provided  internally  ai.d  externally  with  projections  and 
lee--,-.  The  rings  are  connected  together  at  the  required 
distance  by  vertical  bars  engaging  with  recesses  on  the 
exterior  of  the  rings :  this  combination  forms  the  skeleton 
of  the  cage,  which  is  supported  on  legs  resting  upon, 
hydraulic  rams  in  the  lower  head.  The  materials  are  intro- 
duced into  the  cage  and  the  charges  are  separated  by- 
metallic  plates  or  filtering  cloths  (preferably  woven  wire 
cloths)  until  the  cage  is  filled. — J.  J.  K. 


Improvements  in  Ovens  for  Baking  or  Firing  Ceramic 
Ware  and  other  "Refractory  Products.  J.  B.  Hanquinaux, 
Charleroi,  Belgium.  Eng.  Pat.  22,637,  November  25, 
1893. 

The  oven  is  of  the  continuous  type,  consisting  of  a  series 
of  compartments  communicating  by  passages  and  arranged 
above  generators,  which  can  be  fed  through  a  space  pro- 
vided by  the  double  wall  separating  the  compartments  of 
the  kiln.  The  air  before  reaching  the  fuel  is  heated  by 
passing  through  compartments  the  contents  of  which  have 
already  been  burnt,  and  is  at  such  a  temperature  that  it 
ignites  the  fuel  in  the  generators  intermediate  between  the 
compartments.  Each  generator  is  provided  with  a  movable 
bottom,  which  can  be  lowered  at  will,  so  that  accumulation 
of  ashes  thereupon  does  not  block  the  passage  connecting 


Improved  Isolating  or   Non-conducting  Material.      C.  A. 
Peters,  London,     ling.  Pat.  11,560,  June  14,  18rJ4. 

8.5  —  90  parts  of  kieselguhr  are  mixed  witli  15  —  10  parts  of 
lime  or  cement,  and  theory  mixture  thoroughly  incorporated  ;. 
moulds  are  filled  with  it,  and  placeu  in  a  vessel  wherein  they 
and  their  contents  are  subjected  to  the  action  of  steam  ami 
water  at  high  pressure  Pieces  of  wire  uetting,  &c,  may  be 
inserted  in  the  mixture  as  a  core,  for  the  purpose  of  stiffening 
it.  The  process  is  used  for  manufacturing  steam -pipe- 
coverings. — B.  B. 


Improvements  in  the  Process  of  and  Apparatus  for 
Beating  and  Concentrating  Liquids.  F.  Kleemann, 
Berlin.     Eng.  Pat.  14,184,  July  24,  1894. 

The   apparatus    consists   of   a    vertical    cylindrical   casing; 
provided  with  jackets   E  and  F,   stirrers  A  driven  from  the: 


*tf 


Heating  and  Concentrating  Liquids. 

pulley  p,  and  a  bell  casing  D  fastened  to  the  base  B,  in 
which  the  condensed  water  collects.  Steam  is  allowed  to 
enter  the  upper  jacket  E  by  the  pipe  Q,  and,  after  circu- 
lating in  this  jacket,  it  escapes  by  the  pipe  K  into  the  bell 
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I >.  where  il  is  condensed,  utile  at  the  1 1 1 « ■  water 

adensation  From  toe  <      ■■  •  •  into  I'  by  thi  pip* 

U.     The  water  in  l>  p  uses  into  the  lower  j  ioke(  f  and  ow  »j 
by  il,.   pipe  r      i  tie  liquid  eutcra  by  the  pip  ■•!.,  and,  after 
itad  and  concentrated  in   the  oasiog,  is  discharged 
by  the  outlet  \l.     I    « .  I ' 


Improvements  in  Filtering  Apparatus.     W.  Oliphant,  City 
of  Pateraoo,  I    S  \.     Bug.  Pat.  13,881,  August  21,  1894. 

Within  a  closed  cosing  are  formed  three  separate  Bltei 
beds,  through  whioh  the  liquid  passes  in  succession,  begin- 
ning with  the  one  containin  i  aatcrialand  Snail) 
passing  through  the  one  containing  the  finest  material.  The 
liquid  passes  downwards  through  toe  Brsl  chamber,  upwards 
through  the  second,  and  downwards  through  the  third,  afti  i 
ii  it  is  led  away  by  an  outlet  pipe.  \  sediment  chamber 
connects  tbe  ti  i— t  and  Beoond  altering  beds,  having  a  dis- 
rge  valve  for  the  removal  of  Bediment,  while  each  bed  is 
provided  with  a  cleansing  pipe  in  communication  with  the 
supply  for  cleaning  out  the  chamber.     E.  ti.  ('. 


II.— FUEL.  GAS,  AND  LIGHT. 

Observations  "»  the  Investigations  of  I  .  />'.  Lewes  <is  to 
a  ('<<«-,'  of  Loss  of  Heat  in  Boilers.  M.  Scheurer- 
Keswer.     Bull.  Soc.  Chim.  1894,  11—12,  728—726 

Vccordini  to  Professor  V.  B.  Lewes  (Engineering,  April 
6,  1894  ).  t>ic  essential  factors  representative  of  the  waste  :is 
between  the  heat  of  combustion  of  a  combustible  and  the 
heat  practically  utilised,  are  expressions   of   the  radiation 

from  surfaces,  irregular  admission  of  air,  incrustations,  and 
cooling  of  the  flame  on  coming  into  contact  with  i 
paratiwly  cold  surfaces,  He  states  the  total  loss  as  10  per 
cent,  of  the  heat  of  combustion.  The  author  contends  that 
this  loss  is  overstated,  and  refers  to  his  experiments  of 
1885  with  a  triple-effect  Alsatian  boiler  and  a  Green's 
reheater,  the  fuel  being  Altendorf  coal,  in  which  the 
steam  produced  involved  the  expenditure  of  C>7'.'!  per  cent, 
of  the  calories  produced  by  the  combustion  of  the  coal  : 
and  later,  in  1888,  with  English  coal,  the  proportion  reached 
72- j  percent.  The  loss  is  stated  to  be  more  nearly  reckoned 
at  30  per  cent.  Several  important  factors  are  stated  to  be 
omitted  in  Professor  Lewes's  items  of  loss,  namely  :  ( I .) 
The  calories  carried  away  by  the  combustion  gases  as 
Sensible  heat  (temperature  of  these  gases),  reckoned  as 
between  5  and  10  per  cent,  as  a  maximum  ;  (2.)  The  heat 
Carried  away  by  the  same  gases  as  latent  heat  (water 
vapour  either  produced  in  the  combustion  or  arising  from 
moisture  in  the  fuel),  reckoned  as  2j  to  :i\  percent.  ;  ( :i.) 
Calories  represented  by  the  smoke,  produced  even  on  the 
fire-grate ;  and  (4.)  The  calories  lost  from  incomplete 
combustion. 

The  author  cites  a  memoir  published  by  him  in  lst'iS. 
giving  experiments  showing  that  fire-gases  deposit  soot  on 
a  tube  placed  a  little  distance  from  the  fire-bars  of  a  steam 
boiler  fireplace,  through  which  cold  water  is  run :  and  that 
the  deposit  disappears  when  the  cooling  i-  stopped,  and 
explains  that  in  such  case  the  ca-'S  dissociated  by  the 
intense  heat  of  the  furnace  on  meeting  a  cold  surface 
deposit  carbon,  which  is  afterwards  transformed  into 
carbonic  acid  by  oxygen  coming  from  the  fire-grate  as  soon 
as  the  temperature  admits  of  its  combustion.  The  hydrogen 
remains  free  in  the  combustion  product-  togpther  with 
some  hydrocarbons  re-formed  by  what  M.  Sainte  I'laitv 
Deville  terms  "  partial  recomposition."  The  author  discu- 
the  beariug  of  these  facts  on  the  views  of  Professor  Lewes. 

— E.  S. 


Dtfjli  i  /  Parallel  Sot  f  C        Ij  o 

u    Leybo  d.      J.   fur  Gimbeli  ui  b  801 ; 

I'  -'   <  ivil  Eng.  1894,  118,  2fl— 

fiiBt  to  the  dimension    ol  the  vat 

isworksj  it  i 

the  duet  , 
diffi  rem 

of  erect  d    ban, lime.      in  largi  I  ,    been 

found   id  to  adopt  small  apparal  i    u  I 

ilie  work- int.,  separate  sections,  each  dealing  with  a  hall 
i  third  of  the  total  production,  oi  to  have  parallel 

■'paiatH-    .1    ding    witl    pi  rtiot  -  of 

whole  Bhould  bi   eq  tal  to  one  thn.l  or fourth  more  I 

the  actual  maximum  d  i  Ij  produi  tion    i    bettet    n    tit 

ned  when  the  various  appliance-  are  nol    worked   li 

their    full    l 

l  •  i;  ii>  7  • '.  -.|    it.  oi  cooling  sorfaci    per   1,000  cub.   ft.  ol 
|  er  2  i   hours,  and  water  condi  n  i  .  air. 

1 ' s  '"  "    ;    q  I  oi    the  -.one  duty.     In 

open   air,  with   the   horizontal    pipe  condi 
English  woik-.  or  with  the  veined  condensers  as  nsed  in 

1  ■eianany.  the   ti         the  ge      D         .,    i. 

in  low  zero,  whil.    in  summer  it  ma)  i  I  of  1 

reduced,  with   thi    result   that    naphthalene   gets   into 

I   main-.     The  dimensions  of  dry  par:'  i  :  bi 

regulated  so  that  the  maximum  velocity  of  the  gas  doe-  not 
i  sceed    12   in-,   per    minute   with    the    maximum   make, 

a-sm g  the  purifiers  to  be  empty.     The  actual  How  ol 

the  gas  is  naturally  greater  than  this  when  the  purifil  is  are 
charged. 

The  gas  §i  ai  rally  passes  from  the  condensers  to  the 
exhausters  and  then  through  the  tar-separators,  washers 
purifiers,  and  station  meter-  into  the  gas-holders.  In  order 
to  work  these  in  parallel  sets,  the  pipe  from  the  hydraulic 
main  is  divided  into  two  before  the  condensers,  and  again 
united  into  one  at  the  outlets  of  the  same;  from  thi 
exhauster,  or  exhausters,  it  passes  into  one  main,  which  is 
again  divided  before  the  tar  separators,  washers,  and 
purifiers,  and  also  for  the  meters  and  gas-holders.  Con- 
densers give  very  little  hack  pressure,  and  equal  quantities 
ol  gas  will  pass  through  two  adjoining  ones,  except  when 
one  branch  of  the  divided  main  is  longer  than  the  other,  in 
which  case  the  pa-  take-  the  nearest  course;  obstructions 
in  the  mains  may  also  cause  the  gas  to  go  principally  in 
one  direction  ;  but  such  obstructions  may  be  easily  dis- 
covered by  means  of  pressure-gauges,  and  also  by  the  rise 
of  temperature  at  the  outlets.  The  gas  is  then  driven 
through  the  two  divided  systems  of  tar-separators  and 
washers.  In  the  tar-separators  a  difference  of  pressures  ol 
-\  to  2]  ins.  should  be  maintained  between  the  inlets  and 
outlets. 

The  unequal  division  of  the  gas  is  less  injurious  in  the 
t;,r-extractors  than  in  the  washers.  The  required  quantity 
of  water  is  regulated  by  taking  tests  at  the  tops  and 
bottoms  of  the  washers.  With  a  single  scries  this  succeeds 
very  well,  but,  with  the  parallel  system,  sometimes  much 
and  sometimes  little  gas  passes  through  one  of  the  tar- 
extractors,  and  consequently  through  the  washer  attached  to 
the  same,  with  the  result  that  the  wash  water  becomes  too 
strong  on  the  one  side  and  too  weak  on  the  other.  Pressure- 
gauges  should  be  fixed  on  all  the  purifiers  to  indicate  where 
increased  backpressure  occurs.  If  each  series  contains 
four  purifiers,  one  in  each  being  kept  in  reserve,  the  difficulty 
of  the  unequal  division  of  the  gas  does  not  occur  when  a 
box  is  being  recharged,  there  being  always  three  boxes  in 
action  on  each  side;  but  the  purifying  material  may  still 
become  saturated  with  moisture.  New  material  also  causes 
less  back-pressure  than  old.  and  a  series  with  one  or  more 
purifiers  containing  new  material  allows  more  gas  to  pa 
than  where  there  is  only  old  material. 

On  reaching  the  gas-holders  one  of  these  is  being  filled 
while  another  sends  out  the  supply  :  at  times,  when  all  the 
holders  are  full,  gas  has  to  be  put  into  and  sent  out  from 
one,  at  the  same  time,  and  tbis  tends  to  produce  stratifica- 
tion. When  two  or  more  holders  are  being  used  at  the 
same  time  for  the  supply,  attention  must  be  paid  to  the 
varying  pressures,  or  the  heaviest  one  will  drive  gas  into  the 
lighter  one. 
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The  disad\  a  >  thai  have  been  referred  to,  of  working 

re  onlj  of   importance  as 

.    the  washers,  and    these    disadvantages    may    be 

i  bj    a  connecting  pipe  between  the   two    systems. 

With  four  purifiers  in  each  series  the  difficulty  is  not  great, 

hut  only  when  series  of  three  purifiers  are  used. 


use  of  the  Auer  Incandescent  Mantle  cause 
Partial  Poisoning  .'  X.  Grehant.  Couiptes  rend. 
119,  1894,  S49— 
l.v  a  previous  paper  the  author  showed  that  the  products 
of  combustion  from  an  Auer  mantle  contained  a  minute 
proportion  of  carbon  monoxide — about  ^'—th  part.  With 
a  \  iew  to  finding  whether  an  auimal  breathing  the  air  of  a 
room,  in  which  an  Auer  gas  light  was  burning, 
would  begin  to  be  poisoned  by  the  carbon  monoxide — in 
othei  words,  '-whether  the  quantity  of  this  gas  which  is 
mixed  with  the  other  products  of  combustioD,  is  in 
sufficient  proportion  in  the  air  of  a  room,  to  be  fixnl  by 
the  blood" — he  repeated  the  classical  experiment  of  Felix 
I.eblanc.  He  operated  with  a  dog,  by  tirst  determining 
the  volume  of  combustible  gas  contained  in  its  normal 
blood,  and  afterwards,  that  contained  in  its  blood  after 
it  !::"!  been  placed  a  distance  of  one  metre  from  a  burning 
Auer  light,  :u  a  room  of  51  cubic  metres  capacity,  where 
it  remained  seven  hours.  He  found  that  only  0- 15  cc.  of 
carbon  monoxide  per  100  cc.  of  blood  had  been  absorbed, 
corresponding  to  aii,',,,„tn  part  of  carbon  monoxide  in  the 
air  of  the  room.  He  concludes  therefore  that  the  use  of 
the  Auer  mantle  is  unattended  with  any  danger  of  poisoning 
by  carbonic  oxide. — H.  S.  P. 


PATENTS. 

An  Apparatus  for  Notifying  the  Presence  in  the  Air 
of  Gases  such  as  Fir,-  Vamp.  E.  Hardy,  Dreux, 
France.     Eng.  Pat.  15,329,  August  11,  1893. 

See  under  XXIII.,  page  1091. 


i  New  or  Improved  Apparatus  fur  Burning  Creosote 
and  Similar  Oil  for  Steam  Generating  and  Heating 
Purposes.  W.  Allen,  Manchester.  Eng.  Pat.  18,656, 
October  5,  1S93. 

Tin-  liquid-fuel  burner  is  one  of  those  where  the  oil  is 
atomised  by  steam  alone  and  by  a  single  supply  of  this 
substance,  and  where  there  is  no  admixture  of  the  fuel 
.with  air  bv  the  burner. 


Fur mace 


Oil,  controlled  by  F.  flows  through  D  into  B*,  where 
its  volume  is  again  specially  regulated  by  G.  It  then 
enters  the  tube  A',  and  at  the  further  end  of  this  tube,  is 
atomised  by  the  high-pressure  steam  which  is  escaping 
through  the  surrounding  tube  A  from  the  chamber  B2. 

The  chamber  B*,  receives  steam  by  an  arrangement 
similar  to  that  provided  for  the  oil   (but   not  shown  in  the 

• 


The  special  features  of  the  invention  claim  :  (1) 
the  valve  body  B,  with  its  two  chambers  B1  and  B- ; 
and  (21  the  provision  G  for  accurate  regulation  of  the  oil. 
supply  ;  when  once  this  regulation  is  effected  it  need  be 
onlj  very  occasionally  disturbed,  as  the  oil  supply  may 
be  shut  off  by  the  main  valve. 

The  inventor  inclines  the  burner,  as  shown,  so  that  its 
jet  may  play  upon  the  layer  of  fire  brick  or  slag,  with 
which  he  covers  the  fire  bars,  and  upon  the  small  coke 
fire,  which  he  uses  at  starting.  It  will  also  be  noticed 
that  he  leads  the  burner  some  distance  into  the  fire-box. 

— E.  E.  B. 


Improvements  in  Gas-making  Apparatus.     J.  W.  Hartley, 
Kilmarnock.     Eng.  Pat.  19,161,  October  12,  1S93. 

The  improvements  relate  to  gas  generators,  gas  washers, 
and  gas  purifiers.  The  gas  generator  is  of  the  ordinary 
vertical  cylindrical  type,  lined  with  fire  brick,  in  combination 
with  which  the  inventor  claims  the  use  of  one  or  more  poker 
bars  for  removing  clinkers,  and  an  arrangement  for 
indicating  the  level  of  the  fuel  in  the  generator.  The  pokers 
or  bars,  secured  at  the  lower  end  to  a  cross  bar,  when 
operated  are  caused  to  rise  vertically  into  the  incandescent 
fuel,  through  slots  in  the  circular  frame  surrounding  the  fire- 
grate, and  cut  away  the  clinker  which  forms  upon  the 
brick  lining.  Tne  bars  are  next  lowered  to  their  normal 
position  below  the  upper  surface  of  the  grate.  The  frame 
and  fire-grate  are  now  caused  to  rotate  (as  they  are  con- 
structed to  do)  to  a  certain  small  extent,  and  the  poker  bars 
are  again  driven  upwards  to  their  full  extent,  and  so  on, 
until  clinker  is  cleared  away  from  the  whole  of  the  lower 
intericrof  the  brick  lining.  For  ascertainingthe  level  of  the 
fuel,  a  rod  passes  through  the  top  of  the  generator,  and  to 
the  inner  end  of  which  is  fixed  a  cone-shaped  weight,  while 
the  upper  end  is  connected  with  a  wire  rope  made  to  pass  over 
suitable  pulleys  and  ending  in  a  eountctpoise  and  indicator. 
The  cone  weight  is  lowered  until  it  reaches  the  fuel,  the 
counterpoise  indicator  showing  the  level.  The  improved 
gas  washer  or  dust  box  consists  of  one  or  more  concentric 
cylinders,  the  lower  rims  of  which  are  slotted,  suspended  in 
a  suitable  cylinder  to  a  short  distance  below  the  water  level. 
The  gas  passes  into  the  top  of  the  inner  cylinder,  through 
the  water,  into  the  annular  space  between  the  cylinders,  and 
so  on  to  the  outlet  of  the  outer  casing.  A  horizontal  wheel 
in  the  floor  of  the  apparatus  and  rotated  by  hand,  is  provided 
upon  the  upper  side  with  scrapers  to  remove  any  deposit 
from  the  cylinders,  which  deposit,  falling  to  the  bottom  of 
the  apparatus,  is  guided  by  a  scraper  upon  the  under  side 
of  the  revolving  wheel,  to  an  opening  in  the  side  of  the 
washer,  through  which  the  deposit  is  removed  and  the 
wheel  operated.  The  improved  gas  purifier  consists  of  a 
suitable  tank  with  horizontal  partitions  or  shelves  carrying 
the  purifying  material,  and  separated  by  another  series  of 
horizontal  partitions  constructed  so  that  the  spaces  above 
the  filtering  material  communicate  with  a  common  inlet, 
and  the  spaces  below  with  a  common  outlet. — S.  P.  E. 


Improvements  in  Apparatus  for  Mixing  Gas  and  Air  for 
Gas  Furnaces.  G.  Axdorfer  and  ('.  F.  II.  Sass,  both  of 
Hamburg,  Germany.  Eng.  Pat.  22,681,  November  25, 
1893. 

The  patentees  provide  a  mixing  chamber  between  the  com- 
bustion chamber  and  the  gas-  and  air-inlet  nozzles  of 
furnaces  fired  by  gas.  The  lateral  walls  of  the  mixing 
chamber  are  provided  with  slots  corresponding  with  the 
orifices  of  the  said  nozzles,  which  have  also  the  form  of 
slots.  In  the  mixing  chamber  there  is  also  fitted  an  adjust- 
able grate  slide,  whose  bars  cover  the  slots  in  the  two  walls, 
more  or  less,  according  to  the  adjustment  of  the  slide,  the 
quantity  of  gas  and  air  to  be  used  in  combustion  being 
thus  regulated. 

I'pon  leaving  the  nozzles,  the  gas  and  air  impinge  against 
the  bars  of  the  slide  and  against  the  opposite  wall  of  the 
mixing  chamber ;  the  "  strong  whirling  movements  "  so 
produced,  insuring  a  uniform  mixing  of  the  gas  and  air. 
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Hi.-  mixture  now  passes,  through  (he  slots  in  the  o] 
wall,  i"i"    the    oombustio  whioh  latter,  in  the 

case  of  (team  boilers  foi   example,  maj  be  the  front  part 
>.t  the  furnace,  and  ia  ignited. 

Owing  to  the  perfect  mixtun  ol   the  gas  and  air,  and  ti 

tdjustmenl   "i  tl»-  Blidc,  a  rer^  extensive  and  uniform 

■preadiog  of  the  flame  produced,  ia  said  to  be  i  ffecti  d,  ai  d 

il  is  claimed  that  perfecl   combustion,  freedom  from  smoke, 

and  absence  of  pointed   01    blow  pipe   flames   with   theii 

ous  effeots,  result.—  E.  R.  B, 


hi.  ih.  centre  being  the  thinnest  part,  whioh  form   is 
more  easilj    kepi  cool  by  the  water  fn  the  hollow  boxi 
The  superheater  may  consist  either  of  a  single  compaitn 
or  of  two  compartments  one  above  the  other,  communion! 
bj     in  intermediate  chamber  into  whieh  ail   blasts  and  oil 
pipes  i  oti  r     s.  r.  E. 


Improvements  in  Apparatus  for  thi  Manufacture  of  Water-  , 
Gas.    J.  T. 'Westcoti,  Cramer  Hill,    New  Jersey,  1  .S.A, 
Eng,  Pat.  11,657,  June  15,  1894. 
Thk  improvemenl  is  in  connection  with  the  usual  type  ol 
water-gas  generators,  into  which  steam  enters  at  the  bottom 
and  passes  upwards,  orat  the  top  and  passes  downwards 


through  the  fuel.  The  generator  described  has  outlets  at  the 
top  and  bottom  leading  into  short  passages,  whieh  open  into 
a  common  flue  for  conveying  the  gases  to  the  superheater  or 
fixing  chamber.  In  each  of  the  short  passages  is  a  specially 
constructed  valve  provided  w ith  such  mechanism  that  the 
working  of  a  hand  lover  will  simultaneously  open  one  and 
close  the  other.  The  boxes  of  these  valves  arc  hollow  for 
the  passage  of  cold  water  to  keep  the  valves  cool,  and  a 
■washer  connected  with  the  outlet  pipe  of  the  superheater  is 
cooled  by  the  water  that  supplies  these  boxes.  The  illustra- 
tion shows  a  vertical  section  through  the  two  passages  65  and 
V  containing  the  valves,  and  the  system  of  levers  and  links 
connecting  them,  the  working  of  which  by  the  lever  b1*  will 
be  readily  understood.  The  stem  of  the  upper  valve  carries 
a  counterweight  IV*  which  is  of  such  a  size  as  to  necessitate 
a  small  power  on  the  lever  to  raise  or  lower  it.  If  it  be 
desired  to  "  blow  up  "  a  heat — that  is,  to  pass  steam  into  the 
bottom  of  the  generator — the  lower  valve  is  closed  by  lower- 
ing the  lever  handle,  which  opens  at  the  same  time  the 
upper  valve,  through  which  the  gases  pass  out  to  the  super- 
heater. The  passages  from  the  generator  to  the  superheater 
are  made  as  short  as  possible,  to  get  the  minimum  radiation, 
aDd  the  valves  are  consequently  constructed  as  short  as 
possible  from  face  to  face.     The  valves  are  biconcave  in 


tments  in  the   Method  o)   Burning   Fuel  to  obtain 
i  'ompleti  and  Smohelest  <  'ombvttion,  and  in  the  I'm  nai  ■ 
used  therefor.      M    M.  Armstrong,  Philadelphia,  i    8  \ 
Eng.  Pat.  12,888,  Jurj  8,  1894. 
I  Hi  |i;,i,  ect  is  t"  obtain  ■  thorough  conversion  of 

the  fuel  into  combustible  gas ;  the  hydrocarbons  and  other 
volatile  portions  assumin  eoui  character  susceptible 

ml  being  so  acb  d  apon  that  thej 
o  longer  able  to  condense  a  ool 

Hi-  process  consists  in  first  igniting  a  charge  of  fuel  in  a 
retort  of  considerable  length  until  the  combustion  of  the 

Fig.  1. 


entire  column  of  fuel  has  commenced ;  a  current  of  air, 
more  or  less  heated,  is  then  passed  transversely  through  the 
more  or  less  incandescent  fuel ;  the  gas,  on  reaching  the  other 
side  of  the  retort,  undergoes  admixture  with  further  air,  or 
with  air  and  steam,  and  is  then  made  to  again  traverse  the 

Fig.  2. 

^^V '  ■■''''■'■»»'»>m"'-j"""""j'/77777777!™ 


fuel  in  the  retort,  the  process  being  repeated  from  side  to 
side  of  the  retort  any  desired  number  of  times ;  with  the 
result,  according  to  the  inventor,  that  fuel  gas,  free  from 
soot  or  smoke,  is  produced,  complete  combustion  and  good 
economy  of  the  fuel  being  realised. 
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•   ble  number  of  forms  of  apparatus,  i\ll  embody- 

inciples,  are  described  :  one  of  the  simplest  is 

rn  in  Fig-  I,  where    1  is   the  central  retort,   with  closed 

!  grate  and  ashpit  2.     Air  enters  at  A  and 

ough  the  fuel  in  the  central  retort  to  arrive  at   :;, 

thence  to    ).  finally  leaving  the  apparatus  as  fuel  gas.  at 

B.     At   9,  9,  9  any  desired  additional  air   or  air  and  steam 

may  be  admitted. 

The  central  retort  may  be  vertical,  horizontal,  or  inclined, 
and  may  be  single  or  double. 

The  patentee  lias  also  applied  his  improved  method   of 
fuel-burning  to  the  case  of  steam-raising.     In  this   ease   hi* 
making  apparatus  becomes  an  adjuuct  to  the  furnace  of 
varii  bailers,  and  in  most    instances  is  combined 

with  water-tube  grates,  all  or  part    of    the    floor    of   which 
is  fitted   with  mechanism  capable  of  raking  the  fuel   from 
loor  towards  the  back  of  the  furnaces. 

Most  of  the  many  modifications  described  are  illustrated 
in  considerable  deta-L  one  of  the  more  elaborate  arrange- 
ments being  shown  in  Fig.  2.  Here  the  fuel  chamber  1  is 
formed  by  two  series  of  curved  tubular  grate  bars,  17  and 
17'j  with  airspaces  between  the  tubes.  Tubes  18  and  19 
connect  17  and  17'  with  the  water  space  of  the  boiler  20, 
so  that  there  is  efficient  circulation  in  them.  Between  the 
front  portions  of  171  is  the  raking  arrangement  21,  consist- 
ing of  segments  22,  supported  on  rock  shafts  23,  which  are 
are  operated  by  the  lever  25  through  the  link  24.  The  fuel 
is  progressively  shifted  on  by  the  raker  into  the  lower  part 
of  the  grate.  The  partition  wall  3 1  separates  the  chamber 
32  from  chambers  26  and  39,  while  the  "  water-wall  or 
curtain  "  34  and  the  wall  35  encloses  the  upper  and  lower 
parts  of  chamber  33. 

The  course  of  the  air  is  as  follows.  From  chamber  26, 
through  the  gralc  and  fuel,  into  chamber  1  :  thence,  through 
the  more  strongly  incandescent  fuel  lying  between  the  bent 
parts  of  17  and  171,  into  chamber  32.  In  passing  from  32  to 
chamber  33  the  fuel  gases  again  pass  through  incandescent 
fuel,  and  combustion  is  finally  completed  in  the  boiler  tubes 
37,  which  open  from  chamber  33.  The  toothed  or  grated 
cylinder  38  allows  of  the  disintegration  and  removal  into  the 
ashpit  39  of  clinker  and  cinder.  Any  fuel  which  may 
chance  to  fall  through  the  grate  21  is  caught  by  the  grate  29 
and  is  burnt  bv  the  air  entering  by  doors  27  or  28. 

— E.  R.  B. 


Improved  Incandescent  Vapour  Lamp  with  Vapour 
Generator.  C.  Schinz,  St.  Petersburg.  Eng.  Pat. 
13,419,  July  11,  IS94. 

This  incandescent  vapour  lamp  is  provided  with  a  retort  or 
generator,  in  which  the  hydrocarbon  is  converted  into 
vapour,  this  vapour  then  passing  out  as  a  fine  jet  into  the 
lower  opening  of  the  chimney,  drawing  air  with  it,  the 
mixture  burning  at  the  upper  end  with  an  intense  blue 
flame.  The  lamp  has  the  usual  form  of  reservoir  for  the 
hydrocarbon,  vertically  fixed  in  the  centre  of  which  is  a 
tube  containing  the  wick.  Surrounding  this  tube,  and 
fitting  closely  around  it  at  the  bottom  end,  is  a  second  one, 
open  to  the  air  above,  thus  forming  an  air  space  around  the 
inner  tube  and  keeping  it  cool.  The  lube  containing  the 
wick  has  at  the  top  a  lateral  enlargement  which  constitutes 
the  retort  in  which  the  hydrocarbon  that  is  carried  up  by  the 
wick,  is  vaporised  by  the  heat  from  a  second  smaller  wick 
burning  beneath  it.  This  second  wick  and  the  retort  are 
enclosed  by  a  suitably-shaped  chimney  or  cover  made  to 
slide  outwards  horizontally  for  uncovering  and  igniting  the 
wick.  A  small  nozzle  leads  from  the  top  of  the  retort, 
through  which  the  vapour  issues,  into  the  bottom  of  the 
chimney,  carryine  the  air  necessary  for  combustion  with  it. 
The  vaporisation  is  regulated  and  the  lamp  extinguished 
by  raising  or  lowering  the  smaller  wick,  suitable  means  for 
which  are  provided — S.  P.  E. 


An  Improved  Method  of  and  Apparatus  for  Detecting  and 

Measuring    the    Presence  and   Amount  of  Inflammable 

liases  or  Vapours  Mixed  with  Air.     B.  C.  Tilghman,  jr.,. 

Philadelphia,     I'.s.A.     Eng.   Pat.    15,153,    August    14, 

1894. 
It-  a  metal  wire  be  raised  to  a  suitable  temperature — for 
example,  by  the  pas-age  through  it  of  an  electric  current — 
and  if  the  surrounding  atmosphere  contain  inflammable 
gases,  these  latter  wiil  burn  on  the  surface  of  the  metal, 
with  the  consequence  that  the  temperature  of  the  wire  will 
rise.  The  greater  the  amount  of  gas  so  burned,  the  higher 
will  be  the  temperature  of  the  wire. 

Now  certain  metallic  conductors — for  example  platinum 
— have  their  electrical  resistance  increased  by  increase  of 
temperature,  according  to  a  definite  ratio ;  it  is  therefore 
obvious  that  by  measuring  the  increased  resistance  of  the 
platinum  wire  part  of  the  circuit  of  suitably  constructed 
instruments,  the  amount  of  inflammable  gas  present  in  a 
given  atmosphere  can  be  ascertained. 

In  his  pateat,  the  inventor  describes  the  structures  and 
usi  -  of  such  instruments,  including  a  special  form  of 
Galvanometer. 

In  Fig.  1  is  represented  a  vertical  section  of  the  detecting 
instrument.  The  metal  casing  A  carries  a  block  of  asbestos. 
or  fire-clay  d-,  in  the  axial  passage  </3,  of  which  is  disposed 

Fig.  1. 


the  platinum  spiral  S  ;  this,  in  the  absence  of  inflammable 
gas,  is  kept  at  a  just  visible  heat  when  the  current  passes 
through  a  a'.  The  heated  spiral  causes  a  current  of  air  to 
pass  through  the  instrument,  traversing  d1,  d-\  and  d6,  suc- 
cessh  ely.  The  sloping  roof  <F  and  the  gauze  baffles  F  F  and 
K1  F1  minimise  draughts,  the  gauzes  also  preventing  the 
ignition  of  inflammable  atmospheres. 

For  the  quantitative  estimation  of  the  inflammable  gas 
indicated  by  the  foregoing  instrument,  "  any  proper  means 
for  measuring  resistance  may,  of  course,  be  used  "  ;  but  the 
patentee,  while  not  limiting  himself  to  any  particular  means, 
specifically  claims,  in  combination  with  his  instrument,  the 
Wheatstone  bridge,  the  rheostat,  and  the  fixed  resistance 
methods.  Where  quickness  of  manipulation  is  desired,  it  is 
preferable  to  use  a  balancing  resistance,  and  for  this  pur- 
pose he  employs  a  second  platinum  coil,  like  to  the  testing- 
coil,  and  under  like  conditions,  except  that  it  is  surrounded 
by  an  atmosphere  free  from  inflammable  gas. 

It  is  this  arrangement  also  which  he  uses  in  his  portable 
instrument,  represented  in  Fig.  2,  where  S  is  the  testing- 
Fig.  2. 
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the  ond  of  the  poll     I.  S'   the   balui 

spiral,  ii   the  patentee's  special  galva iter  (foi    fui 

ipi  on  of  which,  refereoee  must  be  made  to  thi 
cation  ot  this  patent),  B  a  small  battery,  and   II   a  window 
through  which  the  indications  of  the  galvanometer  maj    b 
noted.     From  the  battery,  the  Bi  indicati  d  bj  thi 

dot  I  dash  lines)  is  vifl  c,  •',  G,  e,  a,  >.  a\  and  (whi  a  thi 

koi  Kis  depressed)  through  *'  toe1;  the  sec loircu 

cated  bj  full  lines)  being  ,  G,  e>,  S1,  and,  when  K  is 

depress*  d,  through  A'  to  c1. 

There  are  thirteen  claims  covering  ill a  combina- 
tions of  the  i es  of  apparatus  proposed  (including  >!" 

lifted  galvanometci  )am  >ng  themselvi  - I  the  electrical 

currents  manipulated,  while  two  furthei  claims  cover  the 
methods  employed.  Thi  se  are  •espectivi  ly,  that,  where  the 
varying  rcsistanci    ol  i       piral   is  measured,  and 

that,  where  the  resistance  of  the  testing-spiral  under  the 
Influence  of  inflammable  gas  is  compared  with  thai  ol 
another  not  bo  influenced. 

Special  advantages  of  the  method  are,  according  lo  the 
inventor,  that  "  the  indications  given  are  positive,  and  do 
no)  in  anj  waj  depend  npon  the  judgment  of  the  person 
making  the  test,"  and  that   then  01  the  ci 

lection  of  samples,  nor  For  the  observer  to  go  to  the,  pi  rhaps, 
dangerous  place  where  the  gas  itself  is  being  tested  -,  indeed, 
in  ilie  case  of  mines,  there  may  be  permanently  fixed  in  the 
levels  an}  number  of  testing  apparatus,  which  all  record  at 
the  office  at  the  surface. 

It  is  evident  that  with  an  instrument  of  this  kind,  as, 
indeed,  is  pointed  out  by  the  inventor,  any  change  in  the 
temperature  of  the  pas  circulating  about  the  testing-spiral, 
ana  also  with  a  given  air  temperature,  the  rate  ol  Bow  of  the 
current  of  air,  would  affect  the  indications  and  thai  thus, 
wiili.  for  example,  a  colder  current,  an  amount  of  hydro- 
carbons less  than  really  existed  at  the  time  might  be 
indicated.  So  far  us  such  a  state  of  things  as  this  might  be 
brought  about  bj  draughts,  the  inventor  considers  die  pan/.' 
baffles,  &c.  of  the  instrument  a  sufficient  preventive. 

With  regard  to  the  temperature  at  which  the  spiral  is 
maintained  during  testing,  though  the  patentee  prefers  to 
keep  it  "  barely  luminous  in  diffused  daylight,"  y.i  he 
states  that  if  the  spiral  be  cansed  to  "glow  brightly,  the 
inotease  in  resistance  nnder  the  9aine  proportions  of  gas  or 
vapour  in  the  air  will  be  practically  the  same  a*  when  less 
ill  of  current  is  used." — E.  K.  B. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Crude  Petroleum  occurring  in  the  Trenton-Limestone. 

0.    Miihlhauser.       Diugl.   Polyt.  Jour.    292,    1894,    116 

—  11!). 
Tin:  name  "  Trenton-limestone  oil"  (from  its  occurrence 
in  the  Lower  Silurian  Trenton  liine-toue)  is  proposed  for 
the  crude  petroleum,  hitherto  known  under  the  name  "  Ohio 
oil"  or  "Lima  oil,"  and  distinguished  by  the  large  propor- 
tion of  sulphur  it  contains.  Owing  to  the  sulphur  compounds 
present,  the  oil  was  practically  useless  for  illuminating 
purposes  and  was  only  employed  for  heating.  The  quantities 
raised,  up  to  1SS4,  from  the  Berea  sand  (compare  table)  had 
been  comparatively-  so  small  that  processes  for  the  elimination 
of  the  sulphur  were  not  seriously  considered  until  the  large 
quantities, tappedfrom  theTrenton-iimestone,  drew  the  atten- 
tion of  technologists  to  this  important  problem,  viz.,  to  so 
refine  the  oil  as  to  render  it  useful  for  illuminating  pnrposi  -. 
.V  successful  process  has  been  invented  aud  carried  out  in 
practice  by  Fraseh,  consisting  in  the  treatment  of  the  oil 
with  metallic  oxides,  whereby  the  sulphur  compounds 
(termed  "  skunks,"  on  account  of  their  nauseous  smell)  are 
destroyed,  and  almost  the  total  quantity  of  sulphur  (from 
0-4  to  1*0  per  cent,  of  the  oil)  recovered  in  the  form  of 
metallic  sulphides. 
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10,0 

12,471 

\,-,    rdi  i     I 

l  i  i  i        proci    -.  yielding  28,105  tons 

of  sulphur.     This  ■  ii-rii of  sulphur  might  yield 

about   90, tons   "i  su  ph  i  of  I  G    II .  but  b  tl 

the  salphu  a    allowed   to   .-rap.'    into  the  air  as 

gulphurou 

The  author,  referring  to  Maberj  and  Smith's  paper  (this 
Journal,  1891,  628),  discusses  the  several  Bericf.  ol  sulpl 
— aliphatic  sulphides  and  thiophen  compounds     that  may 

be  assumed  to  exist   in  the  Trenton  oil  :  and  f i  the  fact 

that  the  sulphides  can  be  extracted  bj  means  of  concen- 
trated sulphuric  acid,  be  draws  the  conclusion  that  the 
sulphur  cannot  occur  in  the  form  of  sulphid-s  of  the  • 
(CnHjfl  +  l)jS.  For  his  speculations  as  to  the  manner  in 
which  the  sulphur  may  be  linked  with  the  carbon  atoms,  the 
leader  niusi  be  referred  to  the  original  paper,  as  no- 
experiments  are  given  to  substantiate  them- — .1    I.. 


Products    of   the    Distillation    of    Petroleum    Tar.      W. 

Ti-tsehenko.    .lour.  Sac.  Ph.  Ch.  russe  de  St.  Petersbourg, 

lS'.Ki,  No.  2. 
The  distillation  of  this  tar  was  carried  out  with  superheated 
-team.  The  gaseous  products  of  the  distillation  aie  in- 
completely absorbed  by  bromine.  The  brominatrd  hydro- 
carbons which  were  obtained  belong  to  the  ethylene  series. 
Two  series  of  hydrocarbons  were  obtained,  boiling  from 
90  ('.  upwards,  which  differ  clearly  from  each  other  in  the 
range  of  their  specific  gravities:  — 

Lower. 

C. 

04— 90 0 

tin—  M-l ir727."> 

146—148 0-7468 

17a    172 0-7695 

12 0-7828 

HlOHER. 

°C. 

108 "7726 

131    1S6 ' 

160     162 0 

183    184 0-7943 

The  elementary  analysis  of  these  fractions  showed  that 
most  of  them  contain  oxygenated  compounds,  and,  further, 
that  the  fractions  of  that  serif-  distinguished  by  the  higher 
specific  gravity,  contain  more  hydrogen  and  carbon  than  the 
other  fractions.  Besides  these  hydrocarbons,  the  crude 
distillate  contains  some  products  which  are  formed  during 
distillation.  These  are  (1)  sulphides  (mercaptans)  capable 
of  combining  with  mercuric  oxide  ;  (2)  nitrogenous  com- 
pounds, which  can  be  extracted  from  the  crude  distillate 
either  by  hydrochloric  acid  or  mercuric  chloride,  and  which 
in  the  free  state  form  an  oily  liquid  possessing  a  very 
penetrating  smell,  aud  boiling  at  from  170  to  2655  C. ; 
(3)  crude  phenols  were  obtained  by  extracting  the  distillate 
with  a  solution  of  caustic  potash,  and  treating  the  latter 
with  carbonic  acid.  Treating  this  solution  after  the 
removal  of  the  phenols  with  sulphuric  acid,  some  liquid 
acids,  possessing  a  strong,  rancid  smell,  were  liberated. 

— c.  o.  w. 
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i  '(imposition  of  Official  Beech-  and  Oak- 
,,  •      '     >al  and  E.  Choay.     Comptea 

118,  1894,  1339. 

,nder  XX.,  page  !087. 


Distinction    between    Coal-Tar   and    Blast-Furnace 

D.   G.   Buchanan.      A   paper  road  before  the 

r  Citi     V    dysts'  Soc.     Abstracts,  No.  4,  1S93 

-•.'4.  21. 

See  under  XXIII.,  page  1098. 


Volumetric  Estimation  of  the  Three  Isomeric  Cresols,  and 
\    '«./.    F.  Keppler.    Archiv.  f.  Hygiene.    Zeits. 
Anal.  Chem.  33,  473. 

See  under  Will.,  page  1099. 


Some  Blue  Lakes  derived  from  Dibromogallauilide  and 
Some  Blue  Beactions  of  the  Polyphenols.  P.  Cazeneuve. 
Comptes  rend.  118,  1046. 

See  under  XXIII.,  page  109S. 


PATENTS. 

In  Improved  Process  for  Recovering  Alkali  from  a  Waste 
Product.  J.  B.  Murray  and  M.  IS.  Baird,  both  of 
Glasgow.     Eug.  Fat.  18,786,  October  7,  1893. 

The  waste  product  of  shale  oil  works,  known  as  soda-coke, 
is  crushed  and  heated  in  a  crucible,  with  stirring,  as  long  as 
flames  are  produced.  The  residue,  reduced  to  about  three- 
fourths  its  original  weight,  is  boiled  with  water  in  a  suitable 
pan,  and,  after  settling,  the  clear  liquid  is  transferred  to  a 
copper  pan  to  be  concentrated  until  fit  for  runniDg  off  to 
crystallise,  soda  crystals  being  obtained.  The  coke  is  again 
"boiled  with  more  water,  and  the  process  repeated  as  long  as 
alkali  is  extracted.  The  coke  that  remains  is  about  37  \  pec 
cent,  of  the  original  soda-coke,  and  after  thorough  drying 
may  be  ground  up  with  oil  for  making  black  paint  or 
blacking. 

The  soda  solution,  instead  of  being  crystallised,  may  be 
causticised  by  lime  in  wrought-ircn  tanks,  the  contents 
"being  boiled  up  by  steam.  The  lye  and  the  stronger 
washings  obtained  are  concentrated  in  cast-iron  pans,  steam- 
jacketed  or  heated  direct.  Foreign  salts  fall  at  a  certain 
point  of  concentration. — E.  S. 


Improvements  in  or  connected  with  Betorts  for  Distilling 
Shale  or  Oil-yielding  Minerals.  J.  Gray,  Loanhead, 
North  Britain.  Eng.  Pat.  21,485,  November  11,  1893. 
The  improvements  are  in  connection  with  the  present 
rertical  type  of  coal  retorts,  in  which  gases  and  vapours  are 
formed  for  heating  the  retorts  employed  for  distilling  shale 
or  other  oil-yielding  minerals.  One  or  more  communications 
are  made  between  the  top  of  the  retort  and  the  bottom  near 
the  outlet  for  the  gases,  formed  either  of  pipes  outside  the 
brickwork  or  flues  constructed  within,  and  provided  with 
suitable  regulating  valves  and  doors  for  removing  any 
deposit  that  may  accumulate.  The  main  object  of  this 
arrangement  is  to  allow  any  gases  formed  at  the  upper  part 
of  the  retort,  to  escape  into  the  flue  at  the  bottom  without 
having  to  force  its  way  through  the  column  of  fuel.— S.  P.  E. 


An  Improved  Process  for  Purifying  Petroleum.  J.  Schrader, 
Stuttgart,  Germany.  Eng.  Pat.  15,323,  August  11, 
1894. 
The  process  consists  in  distilling  petroleum  with  phosphoric 
or  boric  acid,  or  with  the  salts  of  these  acids,  together  with 
sulphuric  acid,  for  the  purpose  of  destroying  any  resin 
or  other  impurities  that  the  hydrocarbon  may  contain. 

— S.  P.  F. 


IV.-COLOURING  MATTERS  AND  DYES. 

Colouring  and  other  Principle*  contained  in  Mang-Koudu. 
A.  (J.'lVrkin  and  J.  J.  Hummel.  (Trans.  1894,  851.) 
Proc.  C'liem.  Soc.  1894  [142],  175. 

Makg-Koi  i">r  is  the  root  bark  of  Morinda  umbellala, 
largely  used  in  Java  for  producing  fast  reds  in  the  native 
i  prints.  The  authors  correct  their  previous  statement 
(this  Journal,  1S94,  940}  that  its  colouring  matter  was 
alizarin,  and  now  show  it  to  be  molindone.  The  have 
isolated  11  distinct  substances  from  the  root,  which  also 
contains  free  acid,  the  nature  of  which  has  not  yet  been 
determined.  No  cane  sugar  was  found,  a  distinction  from 
chay  root  (toe.  cit.~)  and  from  madder.  Full  details  of  the 
methods  employed  in  extraction  and  separation  are  given, 
and  the  behaviour  of  the  substance  as  a  dyestuff  is 
described. 

PATENTS. 

The  Manufacture  or  Production  of  a  Trihydro.rynaphtha- 
lenc  Monosulpho  Acid.  II.  E.  Newton,  London.  From 
"  The  Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elber- 
feld,  Germany.     Eng.  Pat.  19,624,  October  18,  1893. 

The  compound  described  is  obtained  from  naphthalene 
tetrasulphonic  acid  (Senhofer,  Ber.  8,  1486)  by  fusing  it  with 
alkalis  above  240°  C.  The  naphthalene  tetrasulphonic  acid 
is  produced  either  by  sulphonating  naphthalene  or  2 . 3'- 
naphthalene  disulphonic  acid.  The  new  crihydroxy naphtha- 
lene monosulphonic  acid  may  also  be  obtained  from  the 
naphthol  trisulphonic  acids  or  the  dihydroxynaphthalene 
disulphonic  acids  which  are  formed  as  intermediate  products 
in  the  fusion  of  naphthalene  tetrasulphonic  acid  with  alkalis 
at  temperatures  below  200°  and  250°  respectively,  since 
Senhofer*  s  acid  is  a  mixture  of  two  tetrasulphonic  acids. 
The  fusion  may  be  conducted  in  open  or  closed  vessels,  the 
proportion  of  potash  or  soda  to  acid  being  2:1.  When 
complete,  the  melt  is  dissolved  in  water  and  the  solution 
made  acid  with  hydrochloric  acid,  when,  if  potash  has  been 
used,  the  potassium  salt  of  the  trihydroxynaphthaleue 
sulphonic  acid  separates  out.  The  neutral  salts  of  the  new 
acid  dissolve  in  water  to  red-coloured  solutions  with  a  slight 
bluish  fluorescence.  Bleaching  powder  gives  a  wine-yellow 
coloration,  which  is  destroyed  by  an  excess.  In  solutions 
of  the  acid  salts,  ferric  chloride  gives  a  brown  colour. 

— T.  A.  L. 

Process  for  Producing  Insoluble  Azo  Colours  on  Fibre. 
ii.  I.nray.  London.  From  "The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,"  Hoechst-ou-the-Maine, 
Germany.     Eug.  Pat.  21,087,  November  6, 1893. 

The  specification  relates  to  the  production  of  an  insoluble 
blue  azo  dyestuff  on  the  fibre  by  padding  the  latter  with 
/3-naphthol  and  passing  the  prepared  fibre  through  a  bath 
containing  diazotised  dianisidine  together  with  cupric 
chloride.  The  following  quantities  are  given.  The  padding 
solution  made  up  to  10  litres,  contains  150  grms.  of 
/3-naphthol  in  250  grms.  of  soda  lye  of  22'  B.,  together  with 
400  to  500  grms.  of  Turkey-red  oil.  The  goods,  having  been 
padded,  are  dried  and  printed  with  or  passed  through  the 
diazo  solution  prepared  from  61  grms.  of  dianisidine,  106 
grms.  of  hydrochloric  acid  of  22°  B.,  600  cc.  of  water, 
500  grms.  of  ice,  and  265  grms.  of  sodium  nitrite.  For  the 
printing  solution  15  grms.  of  the  diazo  solution,  6  grms.  of 
cupric  chloride  of  40°  B.,  50  grms.  of  gum  water,  and  35  cc. 
of  water  are  mixed  together.  Other  phenols  may  be  used 
in  place  of  fl-naphthol,  and  the  effect  of  adding  cupric 
chloride  to  the  diazo  compounds  of  other  bases  than 
dianisidine,  is  to  confer  greater  fastness  on  the  azo  colours 
produced  by  this  process  on  the  fibre. — T.  A.  L. 


hit]  ro>  ements  in  the  Manufacture  and  Production  of  New 
Azo  Dyes.  .1.  Y.  Johnson,  London.  From  "  The 
Badische  Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  21,753,  November  14,  1893. 

In  Eng.  Pat.  14,678   of  1893   (this  Journal,  1894,724)  the 
preparation  of  a  m-phenylene  diamine  disulphonic  acid  is 


n  iv  ,  THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUHTKI. 


10  ■ 


described       locording  to  the  pri  »  a\  p  kti  at,  one  tnoli 

proportioD  of  this  compound  a  capable  oi  c I ng  with 

two  molecular  proportions  o(   a  diazo  oompo 1.  oithi 

tl»-  same  or  "i  different  ones.     Valuable  products  result 

from  c bining  nne  molei  ular    propoi  lion  ol  n  phi  p 

ill. urn lisulphonio  aaid  with  one   molecular  proportion  ol 

diazotised  primuline  and  subsequently  with  one  molei 
proportion  of  a  diazotised  amine  or  its  Bulphonio  acid,  su<  h 
u"  aniline,  o-  or  />  toluidine,  m  zyltdine,  *  oi  8-naphtbyl 
amine,  ■•  or  p-sulphanilic  aeid,  naphthionio  acid,  and  the 
0-naphtbylamine  sulphonic  icids  2  i  .  2.8',  and  9.4',  &c 
About  18  kiln-,  of  aniline  hydrochloride  are  diazotised  with 
7  kilos,  of  sodium  nitrite  and  IS  kilos,  of  80  per  cent. 
hydrochloric  acid  and  diluted  to  500  litres.  I  In-  solution ia 
stirred  into  S7  kilos,  of  m-phenylene  diamine  disulpbonic 
aeid  and  45  kilns,  of  crystallised  sodium  acetate  in  500  kilo-, 
oi  water.  After  stirring  for  from  5  to  8  days,  diazotised 
primuline  from  about  56  kilos,  of  primnline  (corresponding 
in  any  case  to  7  kilo-,  of -odium  nitrite),  1  kilos,  of  Bodinm 
nitrite,  500  litres  of  water,  ami  49  kilo-,  of  hydrochloric 
add,  is  added  and  the  whole  is  stirred  for  a  few  days, 
Hydrochloric  acid  is  then  added  to  precipitate  the  dyestuff, 
which  is  filtered  off  and  mixed  and  ground  with  sufficient 
->ii  to  form  the  soluble  sodium  salt.  The  colouring  mi 
so  obtained  is  a  brown  powder  soluble  in  watei  giving 
reddish-orange  shades  on  unmordanted  cotton,  A  bright 
orange  for  cotton  is  obtained  by  diazotising  the  amount  of 
primuline  corresponding  to  7  kilos,  of  sodium  nitrite  as 
described  above,  and  adding  this  to  an  ice-cold  solution  oi 
27  kilos,  of  ai-phenylene  diamine  disulphonic  acid  and  38 
kilos,  of  calcined  soda  in  400  litres  of  water.  Alter  stirring 
24  hours,  30  kilo-,  of  crystallised  so  lium  acetate  are  added, 
and  the  iliazo  compound  from  19*5  kilos,  of  BOdium 
sulphanilate,  7  kilos,  of  sodium  nitrite,  and  39  kilo-,  of 
hydrochloric  aeid  is  run  in.  The  whole  is  then  stirred  for 
from  .*i  to  8  days,  when  the  liquid  is  heated,  acidified  with 
ilorie  aeiil.  anil  the  dyes  tuff  precipitated  with  salt. 

— T.  A.  1.. 


Wanufw  i     Veil    Batt      find   Ihi  n     Sulpho    Am 

( '.   Ii.   Abel,   London      I  Gesi       baft 

( ,,  liu   i  ,ii  ik  it  n.n,"'    Berlin    I  ■■  <  m  inj      Eng.   Pat. 
■     1898. 

I!i  n;i,  ting  w hIi  aldi  byd  qm,  there rt 

-o  called    .mi., In. ii iazinca,    whit  b  "In--, 

not  even  decomposed  bj  l"  ral  acids  ui 

pressure  to   170  -  -isn    t '.     Since  thej   contain   an  amido 
group  tbey  maj  be  diazotised   and   combined   with  am 
and  phenols  and  their  sulphooi  and  carboxylic  acids,     The 

following  formula  represents  the  oonstituti if  the  simplest 

of  the  bodiesderived  from  benzaldehyde  and  the  chryaoidine 
from  aniline  and  m  phenylene  diamint — 


Manufacture  of  Slue  Acid  Colouring  Matins  of  the 
Triphenylmethane  Series.  O.  Imray,  London.  From 
"The  Society  of  Chemical  Industry  in  Basle,"  Basle, 
Switzerland.    Eng.  Pat.  22,741,  November  27,  1893. 

1!\  heating  together  equimolecular  proportions  of  dimethyl- 
or  iliethvl-auiline,  methyl-  or  ethyl -o-toluidine  and  m-oxy- 
benzaldehyde  in  presence  of  a  condensing  agent  there 
result  trialkylated  derivatives  of  diamido-phenyl-tolyl-m- 
oxyphenylmethane  which  after  sulphonatiou  and  oxidation 
give  useful  blue  acid  colouring  matters.  These  dyestuffs 
differ  from  the  analogous  ones  from  tetra-alkyl-diatnidom- 
oxytriphcnylmethane  in  giving  bright  blue  shades  on  wool 
anil  silk  which  are  not  changed  by  artificial  light.  The 
following  details  are  given  as  an  example  : — 12*2  kilos 
m-oxybenxaldehyde,  12  kilos,  of  dimethylaniline,  12  kilos. 
of  methyl-o-toluidine,  50  kilos,  of  hydrochloric  acid,  and  16 
kilos,  of  sulphuric  acid  of  GG  13.,  are  heated  in  ;iu  enamelled 
vessel  on  the  water-bath  for  24  hours.  After  careful  neu- 
tralisation with  an  alkali,  the  product  is  steamed  and  the 
abase  remaining  behind  is  washed  two  or  three  times  with 
warm  water  and  dried  at  100  .  10  kilos,  of  this  lenco  base 
are  dissolved  in  -to  kilos,  of  sulphuric  acid  of  GG  Ii.  at  a 
temperature  of  60°  C.  and  sulphonated  by  adding  10  kilos,  of 
fuming  sulphuric  acid  containing  24  per  cent,  of  anhydride. 
The  sulphonation  is  complete  when  a  test  dissolves  com- 
pletely in  BOdium  acetate.  The  melt  is  then  poured  int 
litres  of  water  and  the  solution  of  the  lime  salt  is  mixed 
with  6  kilos,  of  sulphuric  acid  and  oxidised  w  ith  2  ■  8  kilos,  of 
sodium  bichromate.  The  chromium  oxide  is  precipitated 
with  ammonia,  filtered  off,  and  the  solution  of  the  colouring 
matter  is  evaporated,  giving  a  dyestuff  in  the  form  of  a 
powder  with  a  metallic  lustre  easily  soluble  in  water  with  a 
blue  colour.  It  dyes  wool  or  silk  blue  from  an  acid  bath. 
The  order  of  the  sulphonation  and  oxidation  may  be 
reversed,  proceeding  in  the  usual  manner  for  the  formation 
of  colouring  matters  of  the  malachite  green  series  and 
sulphonating  the  basic  colouring  matters  obtained  with  4 — 8 
kilos,  of  fuming  sulphuric  aeid  at  a  temperature  below 
3u   I'.— T.  A.  L. 
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tin    sulphonation,  these   products   may   be   i verted 

mono-  or  disulphonic  aeid  ■  to   the  quantity    i  r 

fuming  sulphuric  acid   used  and  the  temperatun      I  ei 

of  the-c  sulpl ic  acids  have  a  sweet  taste      A  solutioi 

2.">  kilos,  of  chryaoidine  and  11  kilos,  of  benzaldehyde  in 
11  kilos,  of  concentrated  hydrochloric  acid  and  50  kilos,  of 
ordinary  acetic  acid  i-  heated  for  6  hours  on  tbi  water-bath 
until  the  colouring  matter  has  disappeared,  The  melt  is 
then  poured  into  1,000  lit n—  of  water,  filtered,  and  the  bast 
precipitated  by  adding  -odium  carbonate.  The  sulphate 
crystallises  from  water  in  white  needles.  The  base  obtained 
therefrom  is  colourless  and  insoluble  in  water,  but  easily 
soluble  in  hot  alcohol  and  benzene.  It  forms  a  stable  diazo 
compound  which  is  sparingly  soluble  in  water.  In  order  to 
convert  the  base  into  a  monosnlphonic  acid,  one  kilo,  is 
dissolved  in  3'6  kilo.-,  of  fuming  sulphuric  acid  containing 
20  per  cent,  of  anhydride,  and  the  temperature  of  the  melt 
is  slowly  raised.  On  pouring  it  into  water,  the  mi 
-ulphonic  acid  separates  in  white  crystalline  flakes,  and  gives 
a  tolerably  easily  soluble  diazo  compound.  By  continuing 
the  action  of  the  sulphuric  acid  at  the  temperature  of  the 
water-batb,  a  disulphonic  acid  is  obtained  which  may  be 
separated  in  the  form  of  the  calcium  or  sodium  salt. 

— T.  A.  I.. 


Manufacturi  of  New  <  'oudeiisalion  Products  and  Colouring 
Matters  for  Dyeing  and  Printing.  .1.  C.  I..  Durand, 
( i.  E.  lluguenin,  and  A.  .1.  J.  d'Andiran.  St.  Eons,  Rhone. 
France.  Eng.  Pat  15,064, August  7,  1894. 
This  is  an  extension  of  Eng.  Pat.  24.MI2  of  1893  (this 
Journal,  1894  247),  and  relates  to  the  condensations  of 
phenols  and  their  sulphonated  derivatives,  and  more 
specially  the  jS-napbthol  -ulphonic  acid  of  Schaeffer  wit?i 
the  gallocyanines  which  are  obtained  by  condensing  the 
salts  of  nitroso-diethylaniline  or  of  dialkylamidoazobenzene 
with  gallic  acid  and  its  derivatives,  such  as  gallamic  acid, 
gallanilide,  the gallonaphtbylamides, and  methyl  gallic  ether. 
The  patentees  further  claim  the  condensation  ot  pyrogallol 
or  dimethyl-m-amidophenol  with  the  gallocyamine  from 
nitrosodimethylaniline  hydrochloride  and  gallic  acid,  and 
also  the  condensation  of  resorcinol  with  the  gallocyanines 
from  nitrosodimethylaniline  hydrochloride  and  gallamic  acid 
or  methyl  gallic  ether.  All  the  leuco  product-  thus  obtained 
are  subsequently  converted  into  colouring  matters  on  oxida- 
tion, and  if  necessary  are  sulphonated  as  described  in  Eng. 
Pat  24,802  of  1894.  About  33  kilos,  of  the  colouring 
matter  obtained  by  the  action  of  gallamic  acid  on  dicthyl- 
amidoazobenzene  or  nitrosodiethylaniline  hydrochloride,  is 
added  to  a  solution  of  40  kilos,  of  2.3'-napnthol  sulphonic 
acid  in  160  kilos,  of  sulphuric  acid  of  66°  B.,  and  the  melt  is 
heated  on  the  water  bath  until  the  reaction  is  complete. 
The  melt  is  then  poured  into  water,  when  the  leuco  product 
precipitates  and  may  be  used  directly  for  printing  if  it  be 
oxidised  on  the  fibre.  This  oxidation,  which  takes  place 
preferablv  in  an  alkaline  solution,  produces  an  acid  blue 
colouring  matter  which  dyes  wool  and  silk  blue  from  an 
acid  bath  and  will  also  dye  on  mordant-.  The  shades 
obtained  on  chrome  mordants  are  fast  to  light  and  washing. 
Two  tables  are  given  in  the  specification,  giving  the  reaction* 
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id  of  the  colouring  matters  with 
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thing  Metal  in  Light-resisting  Colours  by 
i  Colours.    J.Perl  and  P.  Herrmann, 

Berlin.     Eng.  Pat.  15,327,  August  11,  1894. 
See  under  XIII.  l>..  page  1072. 


7 .--TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Silk.     H.   Silbermann.     Farb.   Zeit.   5,   352 — 355 
and  365  — 366. 

So  ple  silk  is  raw  silk  treated  in  such  a  manner  that  a 
portion  only  of  the  silk-gum  is  removed,  while  at  the  same 
time  it  acquires  the  feel  and  lustre  of  hoiled-off  silk.  It  is 
i  only  for  weft.  During  the  soupling  process  the  fihre 
increase:!  in  thickness,  owing  prnba'dy  to  swelling  of  the 
silk-sum.  It  has  these  advantages  over  hoiled-off  silk,  that 
there  is  less  loss  of  weight,  an  important  consideration  with 
an  expensive  fibre,  and  that  it  possesses  a  greater  capacity 
for  taking  up  vegetable  and  mineral  weighting  materials. 
The  latter  property  it  possesses  even  in  a  greater  degree  than 
raw  silk,  probably  owing  to  the  swelling  up  of  the  silk-gum. 
Soupling  may  be  regarded  as  a  morphological  alteration  of 
the  raw  silk  fiire,  whereby  the  sericin,  without  being 
removed,  becomes  soft,  pliant,  and  lustrous. 

For  coloured  silks  the  soupling  is  carried  out  in  boiling 
baths  containing  an  acid  salt,  such  as  cream  of  tartar  or 
sodium  bisulphate,  the  completion  of  the  process  being 
indicated  by  the  requisite  softness  of  feel,  &c.  having  been 
attained. 

For  black  silk,  soupling  is  combined  with  the  weighting 
and  dyeing  processes,  and  the  method  here  described  is  for 
the  production  of  a  moderately  weighted  black  on  souple 
silk,  noting  especially  the  influence  of  each  operation  on  the 
tenacity  and  elasticity  of  the  fibre. 

The  raw  silk,  after  scouring,  is  mordanted  with  basic 
ferric  sulphate.  The  bath  is  much  weaker  and  the  basicity 
less  than  in  the  dyeing  of  hoiled-off  silk,  for,  owing  to  the 
nou  removal  of  the  sericin,  the  fibre  has  a  greater  power 
■of  dissociating  iron  mordants.  In  consequence  of  this  rapid 
dissociation,  frequent  additions  of  soda  are  made  to  keep 
up  the  original  basicity.  Sodium  sulphate  accumulates  in 
the  bath,  and  from  time  to  time  a  fresh  bath  must  be 
brought  into  use.  To  obtain  a  black  weighted  to  about 
190  per  cent.,  four  passages  through  the  iron  bath  are  given, 
the  silk  being  passed  after  each  dip  through  a  lukewarm 
sodium  carbonate  solution  to  complete  the  fixation  of  the 
iron.  Serimetric  measurements  show  that  these  operations 
decrease  the  tenacity  bj  4-5  and  the  elasticity  by  2*5  per 
cent. 

The  silk  is  now  dyed  Prussian  blue  by  working  in  a  bath 
of  potassium  ferrocyanide  flu-  temperature  of  the  bath 
is  lower,  and  the  amount  of  aeid  used  less,  than  for  boiled- 
off  silk.  The  I'rus-i  in  blue  is  much  more  superficially 
fixed  than  on  boiled-off  silk,  and  its  injurious  action  on  the 
fibre  is  much  greater.  The  tenacity  is  decreased  by  11-7 
and  the  elasticity  by  III  per  cent. 

The  next  operation,  the  soupling  proper,  is  effected  by 
means  of  a  tannin  material,  usually  catechu.  The  silk  is 
worked  for  Is— 2  hours  in  a  boiling  catechu  decoction  at 
7  I!.,  the  bath  cooled  to  70°  C,  and  10  per  cent,  of 
stannous  chloride  added;  the  silk  i>  then  worked  some  time 
longer,  or  even  allowed  to  steep  overnight;  the  weight  is 
greatly  increa  ed  in  ibis  operation,  after  which  the  tenacity 
i-  less  bj  0'2  and  the  elasticity  by  12"4  percent.  Very 
great  care  must  lie  exercised  to  prevent  exposure  to  air 
during  the  treatment  with  stannous  chloride,  the  D  gleet 
of  this  precaution  having  sometimes  resulted  in  the  total 
destruction  of  the  fibre. 


A  passage  through  weak  snap  solution  follows,  and  then 
another  fenic  Bulphate  bath,  not  followed  by  treatment 
with  soda.  Like  all  metallic  salts,  this  mordant  very 
injuriously  affects  tin'  tenacity  (decrease  of  15' 1  percent.) 
and  elasticity  ( :i7  '  :i  per  cent).  These  tests,  however,  were 
net  made  until  a  few  months  after  the  operation,  in  order 
to  ascertain  tin-  practical  effect  of  the  compounds  fixed  on 
the  fibre.  The  silk  has  now  a  reddish-black  tone.  After  a 
thorough  washing  it  is  worked  in  a  sumach  decoction  at 
12  — 14  li..  entered  at  50° — 60°  C,  the  temperature  raised 
to  90' — 95D  C.  in  three-quarters  of  an  hour,  and  worked 
half  an  hour  longer.  The  effect  is  favourable  ;  the  tenacity 
increases  by  5-8,  the  elasticity  by  16-7  per  cent.  The 
silk  has  now  a  deep  bluish-black  colour. 

The  next  bath  contains  pyrolignite  of  iron  at  20°  B.,  and 
has  an  injurious  effect  on  the  fibre  (—  13  •  4  tenacity,  —  12-3 
elasticity)  ;  the  black  is  now  redder  in  tone  and  contains 
much  uncombincd  iron.  It  is  changed  to  a  greenish-black 
by  working  in  a  hath  of  potassium  ferro-  and  ferricyanides  ( 10 
per  cent,  of  each)  with  15  per  cent.  HC1.  Enter  cold,  raise 
to  fin  C.  in  half  an  hour,  continue  for  some  time.  The  effect 
is  to  increase  the  tenacity  by  10' 2  and  the  elasticity  by 
23 "3  per  cent.  A  second  passage  through  pyrolignite  of 
iron  decreases  these  properties  by3'l  and  38  per  cent, 
respectively. 

The  treatment  which  follows,  aims  at  iucreasing  the 
weight  and  preventing  direct  contact  of  the  iron  with  the 
logwood,  as  this  leads  to  undesirable  lustrous  precipitates 
on  the  fibre.  It  consists  in  a  passage  through  a  weak 
sumach  bath,  and  the  silk  is  then  dyed  in  a  bath  containing 
50 — GO  per  cent,  of  logwood  and  40  per  cent,  of  soap  at  a  tem- 
perature not  exceeding  50°  C.  for  some  hours,  or  it  is  steeped 
overnight.  The  sumach  and  logwood  baths  increase  the 
tenacity  by  11*8,  the  elasticity  by  9  •  8  per  cent. 

Brightening  completes  the  process.  An  emulsion  con- 
sisting of  8  per  cent,  of  olive  oil  and  8  per  cent,  potassium 
carbonate  (on  the  weight  of  silk)  is  poured  into  a  bath 
containing  12  per  cent,  of  crude  acetic  acid.  The  silk  is 
worked  a  quarter  of  an  hour  in  this  hath.  The  tenacity  is 
thus  decreased  by  8'  1,  the  elasticity  by  3*6  per  cent. 

During  the  whole  process  the  silk  loses  28 •  2  per  cent,  of 
its  tenacity  and  32  5  per  cent,  of  its  elasticity. — B.  B.  B. 


The  Crystallisation  of  Cellulose  and  the  Chemical  Com- 
position of  the  Vegetable  Cellular  Membrane.  E. 
Gilson.     Bull.  Soc.  Chim.  11— 12,  1894,  590. 

See  under  Analyt.  and  Scient.  Notes,  page  1106. 


PATENTS. 


Improvements  in  Machinery  for  Cleaning  Cotton  Seed. 
J.  Bibby,  Liverpool.  Eng.  Pat.  21,372,  November  10, 
1893. 

See  under  XII.,  page  1070. 


Au  Improved  Process  for  the  Retting,  Cleansing,  and  like 
Treatment  of  Textile  Fibres.  A.  Gruschwitz,  Neusalz- 
on-Oder,  Germany.     Eng.  Pat.  15,140.  August  8,  1894. 

This  relates  to  an  improvement  upou  the  invention  described 
in  Eng.  Pat.  3506  of  1893,  in  which  the  boiling  operation, 
in  the  retting,  cleansing,  and  deoxidising  of  textile  fibres,  is 
described  as  being  performed  at  a  temperature  not  exceed- 
ing or  under  100°  C.  The  present  improvement  consists  in 
working  at  a  temperature  as  high  as  115°C,  which  is  found 
necessary  for  treating  certain  materials. — S.  P.  E. 
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V1.-DYE1NG,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Tht  Chlorinating  •>!'  II ..,./.     \.   Bnlard       Moult,   s 
42,  i""1-  : 
i  previous  writers  on  tin-  subject  have  insisted  on  the 
ia.  i   that    i   prolonged  actios  "t   cblorineon  wool  is 
avoided,  :i-  it  impurts  to  the   libre  a  yellowish  colour  and  ■< 
harsh,  unpleasant  feet     These  nuthon  rail)   Btate  also 

that  u  once  used  chlorine  bath  can  i>.  strengthened  fen 
farther  use  b)  the  addition  oi  an  amount  of  hypoohlorit< 
less  than  the  original  quantity.     Theso  i \s ■  -  statements  the 

present   author   denies       rhe   chl d  ng  "I    cotton  is  a 

lual  and  progressive  action  ;  net  so.  however,  with  wool, 
where  the  action  is  very  rapid,  the  whole  of  tin'  chlorine 
being  absorbed  by  the  wool  in  at  most  two  minutes,  and 
strengthening  i>f  old  liquors  is  quite  useless.  The  experi 
incut-  on  whieh  these  conclusions  are  based  were  made  with 
a  piece  of  woollen   fabric   weighing  20  gun-.,   which  bad 

previously    underg i   tin'  operations  of  soaping,  stoving, 

washing,  &c.  A  solution  was  prepared  containing  5  grms. 
ofaulphuric  ac  d  ami  12  cc.  of  hypochlorite  of  soda  (corre- 
sponding to  0*6  grm.   of  dry   bleaching   powder  of  g 1 

quality)  in  one  litre  of  water,  fine  volume  of  such  a 
solution  immediate  Ij  decolorises  one  volume  of  a  solution  of 
indigo  in  sulphuric  acid,  so  diluted  that  its  colour  is  just 
\  isible.  Tin- wool  is  steeped  in  tin/  chlorine  bath  for  one 
minute,  and,  aftei  removing  it,  the  bath  no  longer  docoli 
indigo  solution,  showing  that  all  chlorine  has  been  removed 
by  the  wool.  Sometimes,  indeed,  half  a  minute  suffices  t"i 
the  removal  of  the  chlorine.  Another  12  cc.  of  hypochlorite 
are  added  to  the  hath  aud  the  wool  re-entered  lor  a  minute  ; 
all  chlorine  has  again  disappeared  from  the  bath,  and  this 
may  he  several  times  repeated,  always  with  care  that  an 
excess  ol  acid  he  present.  After  three  or  four  operations 
the  wool  acquires  a  yellowish  tint  and  a  harsh  feel.  Keen 
when  the  hypochlorite  bath  is  four  times  as  strong  as  the 
above  (eq.  to  12  per  cent,  of  bleaching  powder  on  the 
weight  of  wool),  in  two  minutes  every  trace  of  chlorine  will 
hare  been  removed  by  the  wool.  The  essential  point  for 
consideration  is  evidently  the  relative  proportions  of 
chlorine  and  wool,  rather  than  the  time  of  action.  The  best 
proportion  is  2—  5  per  cent,  of  bleaching  powder,  or  its 
equivalent  If  calcium  hypochlorite  he  used  the  acid 
must  he  hydrochloric,  with  sodium  hypochlorite  either 
hydrochloric  or  sulphuric;  an  excess  of  acid  must  always 
be  present.  As  hydrochloric  acid  tends  to  render  the  wool 
vellow  when  used  for  this  purpose,  the  employment  of 
sodium  hypochlorite  with  sulphuric  acid  is  to  be  preferred. 
Chlorates  are  not  here  available  as  the  source  of  chlorine. 
The  acid  bath  may  precede,  or  follow,  the  chlorine  bath; 
preferably  the  former. 

\  in  chanical  difficulty  to  be  overcome  is  that  of  render- 
ing as  even  as  possible  the  absorption  of  chlorine  by  the 
wool.  If  dyed  in  chain  form,  those  portions  reaching  the 
liquor  first  absorb  too  much  chlorine,  while  the  latter  portions 
receive  little  or  none.  It  is  better  therefore  to  dye  in  the 
open  width,  making  use  of  a  frame  similar  to  that  employed 
in  vat-indigo  dyeing ;  the  parts  of  the  frame  must  be  con- 
structed of  s.m.e  material  capable  of  resisting  the  prolonged 
action  of  chlorine. 

The  rapid  removal  of  chlorine  from  the  bath  might  have 
been  attributed  to  the  action  of  the  sulphurous  acid  present 
in  the  stored  wool,  but  for  the  striking  result  of  au  experi- 
ment carried  out  with  a  piece  which  had  been  stored  but 
not  subsequently  washed.  This  piece  was  steeped  in  the 
acid  bath,  then  in  sodium  hypochlorite,  and  finally  iu  a 
ind  bath  containing  sulphuric  acid.  In  the  last  "bath  a 
•  derable  evolution  of  sulphur  dioxide  occurred.  On 
washing,  the  wool  was  found  to  be  satisfactorily  chlorinated. 
Evidently  the  sulphuric  acid  and  hypochlorite  reacted  to 
produce  chlorine,  and  a  certain  amount  of  the  liberated 
soda  combined  with  the  sulphurous  acid  to  form  sodium 
sulphite,  this  being  decomposed  in  the  second  acid  bath  w  ith 
liberation  ot  sulphur  dioxide.  The  satisfactory  result  of  the 
chlorinatiou  indicates  that,  in  the  presence  of  wool  and 
sulphurous  acid,  chlorine  is  more  readily  absorbed  by  the 
former  than  rendered  inactive  by  the  latter. — R.  B.  B. 


Tht   Cleaning  and  Dyeing  of  Cattle-  and  Horn    Hair,  and 
ft     1  B  I  oh,    Zeit,    5, 

li :i    making  ittle-  and  horse-hair, the}   must 

he    11  a    hi    I         I    Bttll     hail     -l|.   ill  1     le       Stl  e[ied     In 

(he      II  .ill...   ,1       I.   p.    il.  .1      with 

fresh   water,   and   the    liair  then   washed    with    hoi    water, 
H"i  -e  I.,  i.   it   from  the  tail,  is  generally   leu  dirty,  and 
washing   in    hot    water  suffices;    but    if    from    the   m 
the  steeping  i-  also  '  In   mam  places   a   pi 

order  ,  ■    to    which    hoi  je-bj  III    be 

disinfected  by  warm  hydrochloric  acid,  as  thi  ipon 

the    han,    in    a     -lite    of    d nipo-nnm.    hi-     can  ed     blond 

poison  Pigi   briatles  are   steepi  d 

in   cold   water,  and   then   washed  in  .old  running    wa 
The  hair  from  the  sii  :-'  wool)  can  be  put 

lor    stuffing 

purposes  these  various  kinds  of  hair  are  generally  dyed 
black  by  the  process  to  he  described.  Uter  washing,  tiny 
should  he  iii  once  dyed,  or  ammonia  may  he  formed,  which 

acts    il  on   the    colour   anil  on  the    other  plop. 

Of   the    hair.      Pigs'  wool    and    bristles    are   the    ino-t   easibj 

dyed  and  require  the  least  dyestuff;  cattle-hair  and  thai  of 
the  horse's  tail  require  more  dye  ami  longer  boiling ;  hail 
from  the  mane  must  be  boiled  long  und  carefully,  sine,-  it 
is  easily  matted,  (outs'  hair,  camels'  han-.  and  othei 
- i in iliir  products  may  also  be  dyed  according  to 
following  method:  — 

The  Black-dyeing  of  Hair. — The  hair  is  packed  verj 
ly  in  the  dye-bath.  For  every  100  lb.  of  hair,  3  lb. 
of  solid  logWOOd  extract  and  j  It.,  solid  fustic  extract  are 
dissolved  in  water  and  the  solution  poured  into  the  bath. 
•'I  Hi.  ferrous  sulphate  are  dissolved  and  this  solution  also 
poured  in.  The  bath  is  then  filled  up  with  water,  and  the 
hair  pressed  tightly  down  by  means  of  board-  weighted 
with  stones,  so  that  it  cannot  rise  during  boiling.  The 
bath  is  raised  to  the  boil;  pigs'  wool  and  bristles  are  boiled 
for. — -J\  hours,  cattle-  and  horse-hair  (tail)  3  hours,  and 
horse-hair  from  the  mane,  at  least  I  hours.  At  tin  end 
of  this  time  allow  the  good-  to  remain  1 — 2  hours  in  tin- 
cooling  dye-bath.  The  liquor  is  then  run  out,  a' 
for  pigs'  wool  and  bristles,  the  shade  is  made  darker  by 
winking  in  a  weak  solution  of  potassium  bichromate  at 
about  80/  ( '.  for  j  hour.  Allow  to  cool,  and  wash.  It 
is  most  economical  to  use  as  large  dye-vessels  as  possible, 
holding,  for  instance,  1,000 — 1,200  lb.  If  not  more  than 
300  lb.  are  dyed  in  one  lot,  2\  hours  boiling  is  sufficient 
for  any  variety  of  hair.  In  every  case  the  material  should 
he  allowed  to  remain  some  time  in  the  dye-bath  after 
boiling.— K.  B.  B. 


The  Practical  Extraction  of  Tannin  from   Myrabolams. 
You  Scbroeder.     Dingl.  Tolyt.  .j.  292,  213. 

Nee  under  XIV.,  page  1073. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Improvements    in    the    Sulphuric    Acid    Industry.     P.    de 
Boissicu.     Bull  Soc.  Chim.  1894,  H— 12,  726 — 729. 

The  large  capital  involved  in  providing  sulphuric  acid 
plant,  with  extensive  lead  chambers,  is  commented  on,  and 
it  is  stated  that  the  smallest  chambers  in  use,  producing 
1.500  kilos,  of  acid  daily,  cost  70,000  francs;  while  plants 
turning  out  5,000  to  10,000  kilos,  cost  from  100,000  to 
200,000  francs.  The  problem  of  manufacturing  sulphuric 
acid  with  a  much  greater  economy  of  space  and  capital, 
appears,  it  is  said,  to  have  been  solrcd  by  E,  J.  Barbier, 
while  the  produce  is  not  lessened,  nor  the  cost  of  production 
increased. 


- 
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The  three  reaction  towers  shown  (Fig.  1")  in  the  smallest 
apparatus  (for  production  of  800  to  1,000  kilos,  of  acid  per 
day)  are  respectively  5,6,  and  7  metre-   high,  and   11  in. 


Fig.  1. 


of  acid-resisting  material,  which  give  a  surface  of  about  70 
superficial  metres  for  each  cubic  metre  occupied.  The  oven 
at  the  base  of  the  towers  carries  the  concentrating  basins, 
arranged  en  cascade,  in  which  the  sulphuric  acid  is  concen- 
trated as  it  forms,  and  flows  continuously  from  the  lowest 
basin  at  58° — GO'  B.  The  sulphurous  acid  gas  from  the 
pyrites  burner,  after  having  heated  the  space  below  the 
basins,  enters  the  upper  part  of  a  special  tower,  where  it  is 
washed  by  strong  sulphuric  acid,  free  from  nitrous  products, 
and  is  thereby  freed  from  dust.  The  gas  then  circulates 
through  the  three  towers,  and  lastly  enters  the  Gay-Lussac 
column  terminating  the  apparatus.  The  first  tower  is 
washed  with  water  and  dilute  nitric  acid ;  the  other  towers 
by  concentrated  acid.  Thus,  in  each  part  of  the  system 
sulphuric  acid  is  continuously  produced  and  flows  "to  the 
base  of  each  tower,  whence  it  overflows  into  the  concen- 
trating basins,  in  which  denitration  simultaneously  goes  on, 
so  that  water  vapour  and   nitrous  products  return  to  each 


tower  to  aid  the  reactions.  The  acid  produced  does  not 
come  into  contact  with  lead,  and  is  not  soiled,  like  chamber 
acid. 

It  is  a  feature  of  the  Barbier  apparatus  that  the  tempe- 
rature of  the  tail  part  is  always  over  50  C,  and  that  of  the 
first  tower  over  90',  thus  having  a  wider  and  higher  range 
than  the  ordinary  chambers,  the  temperature  in  which 
varies  between  40'  and  60°.  It  follows  that  the  new  appa- 
ratus may  be  established  in  warm  countries  without  any  loss 
of  advantage.  As  dilute  nitric  acid  does  not  react  on 
sulphurous  acid  at  ordinary  temperatures,  but  only  at 
between  60"  and  80°,  which  latter  temperature  is  never 
attained  in  the  ordinary  chambers,  it  is  considered  probable 
that  the  reactions  which  produce  sulphuric  acid  in  the 
Barbier  apparatus,  differ  in  certain  respects  from  those 
occurring  in  the  chambers. — E.  S. 


The  Bariuer  Apparatus. 

square  iu  the  base.  They  are  lined  externally  with  sheet 
lead  3  mm.  thick,  to  prevent  leakage  of  gases.  The  interiors 
are  filled  with  special  cells   t_Fig.  2),  made,  like  the  towers, 

Fig.  2. 


Vinegar  :  its  Manufacture  and  Analysis,  R.  T.  Thomson. 
A  Paper  read  before  the  Glasgow  City  Analysts'  Society. 
Ab-tracts.     No.  1,  1893-94,  3. 

The  author's  special  object  is  to  indicate  how  and  to  what 
extent  chemical  analysis  can  show  from  which  of  the 
various  sources  a  sample  of  vinegar  has  beeu  derived.  For 
this  purpose,  the  percentages  of  acetic  acid,  organic  matter 
non-volatile  at  100  C,  ash,  potash,  and  phosphoric  acid  are 
determined.  The  "  original  solids  "  are  then  calculated  by 
Ilehner's  method,  viz.,  multiplying  the  acetic  acid  by  1"5 
and  adding  the  result  to  the  total  solids. 

The  first  column  in  Table  II.  shows  the  composition  of 
undistilled  vinegar  of  average  strength  prepared  from  pure 
malt,  the  figures  being  based  upon  analyses  of  malt  extracts 
prepared  by  the  author,  as  well  as  of  genuine  commercial 
extracts.  To  produce  a  vinegar  of  this  composition,  a  malt 
infusion  of  sp.  gr.  1,035-5,  containing  9'2  per  cent,  of  total 
solids,  would  have  to  be  fermented  to  a  specific  gravity  of 
about  1,000,  which  is  the  usual  practice.  During  aeetifica- 
tion,  the  specific  gravity  would  gradually  rise  to  about  1,014, 
if  no  loss  took  place,  and  the  total  solids  would  decrease  to 
about  1*7  per  cent.  The  relations  of  the  ash,  potash,  and 
phosphoric  acid  to  the  original  solids,  and  especially  the 
relative  proportions  of  potash  and  phosphoric  acid,  would 
be  practically  unaltered  by  the  fermentation  ;  these  are 
therefore  the  most  reliable  data,  as  they  do  not  vary  with 
the  strength  of  the  vinegar.  Tabic  I.  gives  these  data  for 
vinegars  prepared  from  various  materials,  and  it  will  be 
observed  that  in  the  sugar  and  molasses  vinegars  the  phos- 
phoric acid  forms  a  very  small  proportion  of  the  ash.  As 
the  percentage  of  ash  in  sugar  and  molasses  varies  largely, 
the  comparison  with  malt  must  be  made  on  the  composition 
of  the  ash.  To  distinguish  wiue  vinegar,  the  presence  or 
absence  of  tartaric  acid  is  a  valuable  criterion  :  and  the  per- 
centage of  nitrogen  is  useful  in  discriminating  bet 
starch-glucose  vinegar  and  other  vinegars. 

The  value  of  the  phosphoric  acid  estimation  has  been 
impugned  on  the  ground  that  if  a  hard  water  were  to  be 
used  in  mashing  the  malt,  the  phosphoric  acid  would  be 
precipitated  as  phosphate  of  lime.  The  author  has, 
however,   calculated   that  in   mashing,   conducted   on   the 


Table  I. 


Source  of  Vinegar. 


Pure  -Malt. 


Mixed 
Grain 


Cane  Sugar. 


Commercial  Beet  Sugar. 


1st  Quality.    2nd  Quality. 


Cane 
Molasses. 


Beet  Molasses. 


Per  Cent. 


In  original  solids  :  — 
Mineral  matter. 

Potash 

Phosphoric  acid. 

In  mineral  mattei  •— 
Potatlh 

Phosphoric  acid 
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strengthof  ii.nl  mentioned  above,  a  water  having 
hardness  would  bo  theoretically  required  lo 
all   the   phosphoric  acid.     It  is  unlike!)    thai  wati 

ii  irdness  would  be  used,  involving  the 

removal  of  one  fourth  of  the  phosphoric  acid ;  but 

this  must  be  set  the  appreciable  acidity  of  the 

.    iid   probablj    be   sum  tienl    i ire  than 

neutralise  the  alkalinity  of  the  water.     But  rather  than  Bel 
strict   i  standard,  the  figures  given  tor  mixed  grain 
■night  reasonably  be  adopted  for  undtstilled  mall  vinegar. 


supi  ii  in  dntnining  the  supplj  ol 

below,     To  i  onm  ct  thi  I '  the 

other,  ill,-  use  of  siph  I  "  with  a  di 

or  double  (J  form  to  dclii  er  aeid  fi 

vessel  lo  the  top  of  thi  ' 

float   valve  with  hollow  stem  estendii 

the  l'"t!"tn  end  of  which  corresponds  with 

valvi  int  the  specification, 

limed  the  combination  of  thi Ii  i  and 

cooling-vessel*  describi  I,  with  the  furnace  ai  (rating 

vi  ssels      I    S 


J 

Villi        II. 

Vinegar. 

■•. 

PerCent. 

B*1S 

y.n 

matter. 

0-009 

0-i8 

17.1 
0-066 

027 
fQB 
0-071 

O'OIS 

Potash  

Nil 

0  070 

,i  031 

Nil 

ll'sl 

8-05 

1  :•■> 

2"28 

0-05 

0'7O 

Nil 

11-7.-, 

0*6S 

Nil 

Potash  in  niiti m.iI  matter  . . . 

S6-2J 

21-J>3 

Nil 

ric  acid  in  ditto  — 

-  - 

Nil 

BfONTIl 

Referring  to  the  typical  analyses  iu  Table  II.,  although 

So.  1,  from  the  percentages  of  potash  and  phosphoric  acid 

,::   the  .i>h.  is  of  doubtful  source,  there  is  no  warrant  for 

saying  it  is  not  a  pure  malt  vinegar,  us  there  is  not  a  wide 

enough  range  of  facts  to  establish  an  essential  difference 

■  •■■■n    it  and  genuine   malt   vinegar.     No.  2,   however, 

cannot   possibly  be  undtstilled  malt  vinegar,  nor  can  it  be 

fermented  undistilled  sugar  vinegar,  as  in  that  cas,   it 

would  yield  at  least  0-3  per  cent,  of  -  ilids "  consisting 

-  iccinic  acid  and  glycerin.     The  conclusion  is  inevitable 

that    it  is  a  distilled  vinegar,  hut  from  what  source  it  1ms 

distilled  is  not  known.     Some  chemists  have  regarded 

ibsence  of  any  trace  of  alcohol  in  a  distilled  vinegar  as  a 

if   that  the  sample   cannot  have   been   made  by  f,  rnieu- 

n,  but  must  consist  of  wood  vinegar;  this  is,  however, 

Elded  on  the  mere  assumption   that   alcohol  cannot  be 

perfectly  fermented.  to  a  decision  of  the  Glasgow 

itF,  distilled  malt  vinegar  is  as  truly  "  malt  vinegar  "  as 

iginal  article.—  L.  A  . 


timation  for  Industrial  Purposes  of  Boric  Acid   in 
lairocalcites.      t.i.  A.  I.e  Boy.     Mouit.    Scient.  42, 
1*94,  522. 

S      under  WlU.,page  lt>'.i4. 


PATENTS. 
i   in   Apparatus  for   Concentrating   Sulphuric 
and   other    Acids.     E.    Dyson,    Manchester.       Bng 
17,699,  September  20,  1893. 

The    concentrating  -    are   constructed   of    ca~t-iron 

lined  internally  with  an  acid-resisting  enamel,  and  are  set  in 
an  inclined  chamber  and  arranged  generally  in  the  fashion 
now  well  known  in  connection  with  '•  cascade  apparatus." 
The  fir-  -  from  the  ascending  chamber  containing 

the  -tills  or  concentrating  vessels,  into  the  upper  flue  iu 
communication   with    the    chimney,    thereby   heating    the 


Improvements   relating    to    the    Man  Alhaliiu 

Carbonates  and   Silicates.      J. 
Pat.  18,139,  September  27,  - 

Soon  m    or    potassium    chloride    solution    (01 

alkali   salt)    is   treated  with    fiuosilicic   acid,    and    the    dried 

precipitate  is  heated  with   silica  iu   a  slay  stain 

the  alkali  metal  as  a  silicate,  and  silica  •    rhich 

is  absorbed  by  water,  to  form  flue 

re-use.     If  the  alkaline  silicate  is   not   intended  to  be     II 

as  ~uch.it  is  dissolved  in  water  and  dosed  with  car' 

acid,  to  form   a    carbonate  ;  the   silica  whic 

collected  for  use  in  the  described  process. 

The   process  may  be  modified  bj  hydro- 

fluoric acid  or  hydrofluoric  acid  for  I  le    double 

decomposition  into  an  alkaline  boron  fluoride  oi   i'i  alkaline 
fluoride,"   the  fixed  product   being,  as   before,   an   alt 
silicate,  and  the  volatile  products  boron  fluoride  ai   I 
fluoride,  or  the  latter  only,  a-  the  case  may  be.     Detail-     n 
given.      In    this    process,    after  forming  an    alkali   fluoridi 
this   may  he    retorted  with   alumina,  insl 
the  reaction  being  thus  represented, "  A "  standing  foi   the 

:.  metal  :— 12AF   -  2AI20  U  !' •   VK   -  Al ,i  i  >  \ 

the  products  being  an  artificial  cryolite  and  an  al  iminatc 
By  lixiviation,  an  alkaline  aluminate  !.  and  the 

solution,  treated  with  carbonic  acid,  yields  ..n  alkaline 
carbonate  in  solution,  and  a  precipitate  of  aluminium 
hvdroxide. — E.  S. 


Improvements  in  Lime  Kilns.     B.  Daws 
From   Quarez    Freres,  Villenenve-sur-Yerberie,   France. 
Eng.  Pat.  20,791,  November  2,  1893. 


See  under  IX.,  page  lnG2. 


Improvements  connected  u-ish  Apparatus  Manu- 
facture of  Bleaching  Powder  (Chloride  ofJLt  imilar 
Commodities.     J.  M.  Milnes,  St.   Helens,  and  A.  lilnes 

London.     Eng.  Pat.  -21,356,  November  9,  18 

The  inventors    employ  spear  heads   or   conical  tips   to    the 
-  used  for  -tirring  the  material  to  "ith 

chlorine   gas,  in   order  to   prevent   adherence   of  the    \ 
substance,  and  that  every  particle  of  1  ve  similar 

exposure.       These    improved    rakes    are  d   in 

combination  with  other  applianc  I        Kng.  Pat. 

15,833,  1891    (this  Ji  -  12,907),  and   in  Eng.   Pat. 

19,180,  1892  (this  Journal,  1893    2  -E.  S 


Improvements  in  the  Utilisation  of  the  B  ■'■■  i  v    used 

in   the    Deacon    Chlorine    I  ru  of 

Copper    therefrom.       .1.     B.     Wy'de.     Pres      :.     and     D. 
Williams,  St.  Helens.     Eng.  Pat.  21,412,  N 
1893. 
These  bricks  become  useless  after  a  time,  owing  to  forma- 
tion in  tbem  of  cupric   sulphate,  which 
decomposition    of    hydrochloric    acid.  ng    to'ihe 

present  invention,  the  spent  bricks  are  lixiviated,  preferably 
by  water  containing  about  5   per  cent,  of  hydrochloric  acid. 
The  copper  solution  thus  obtained  is  precipitated  with  iron 
in  the  usual  way.  and  the  washed  bricks    are   Iried,  and   u 
then  again  available  for  use.- 


<    ■ 
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j,„r                    ...    (he   Preparation    and   Manufacture    of 
\urous  Acid  and    Hydr Iphites.     J.  Gross- 
Manchester.     Kng.  Pat.  16,067,  August  23,  1894. 
Sol,                  -odium   mono-,  I>i-.   or   metasulphite,   or  a 
mix  I  ire  of  these,  of  such  strength  :is  to  contain  from  15  to 
tb  pel  ill  :.  of  total  sulphurous  acid,  is   placed  in  a   closed 
A  with   an  agitator,  and  having  a   pipe  reaching 
nearlv  to   the  bottom.     About   a   tenth   of  the  bulk  of  the 
liquid,  of   10   per  ceut.  sulphuric  acid,  is  introduced  by  the 
pipe,  and,  after  agitation,  an  excess  of  zinc  dust  or  other 
suit  i                                                 .iekly    added,   followed   by 
agitation,  with  the  usual  precautions  as  regards  temperature 

i  xelusioo  of  air.     When  the  reagents  are  exhausted, 
-    ire   added  in   like  manner  successively,  until 

I  halt  the  talk  of  the  original  liquid  in  dilute  sulphuric 
acid  has  been  introduced.  The  reagents,  are  then  added  in 
smaller  portions,  until  suitable  tests  show  that  the  maximum 
of  bydrosulphurous  acid  Ins  been  formed.  The  proportions 
thus  one-?  determined  may  be  adhered  to  afterwards.  To 
ascertain  the  point  when  the  maximum  quantity  of  hydro- 
sulphurous  acid  has  been  formed,  Berntbsen's  test  as 
modified  by  Hanson  is  recommended.  The  process  may 
be  applied  in  the  ease  of  other  than  sodium  sulphites,  and 
even  with  difficultly  soluble  sulphites,  as  of  calcium  or  zinc, 
which  are  held  in  suspension  in  water,  instead  of  in  solution. 
d:lute  sulphuric  acid  may  be  replaced  in  the  process 
by  solution  of  an  acid  salt,  as  of  sodium  bisulphate. — E.  S. 


"VIII.-GLASS,  POTTERY,  AND 

ENAMELS. 

The  Weathering  of  Glass  and  its  Decomposition  by  Water. 

F.  Foerster.     Zeits.  anal.  (hem.  33,  IS94,  322— 335. 
FkOM   a    long  series  of    experiments    of  his  own  on  these 
subjects,  and  from  the  work  of  others,  the  author  draws  the 
following  conclusions  :  — 

1.  The  weathering  of  glass  is  caused  by  the  decomposing 
action  of  the  atmospheric  moisture.  The  carbonic  anhydride 
of  the  air  does  not  act  directly  on  the  glass,  but  only  on 
the  alkaline  products  of  the  aqueous  decomposition. 

2.  Dry  carbonic  anhydride  is  without  action  on  dry 
glass. 

3.  There  is  no  proof  that  water  can  be  retained  by  glass, 
except  when  it  enters  into  chemical  combination  therewith. 

4.  The  weathering  of  glass  and  the  decomposition  of 
giass  by  water  are  similar  processes,  and  are  both  preceded 
by  the  taking  up  of  water  into  the  glass  molecule. 

"i.  The  surface  changes  caused  by  weathering  are  com- 
paratively slight  with  good  glass. 

6.  The  action  of  water  on  weathered  glass  is  only 
temporarily  more  rapid  than  it  is  on  new  glass. 

7.  Glasses  (lime  glasses)  are  more  hygroscopic  and 
weather  more  easily,  the  more  easily  they  are  attacked  by 
water. 

8.  Keen  after  long  action  of  water,  glass  is  still  capable 
of  becoming  weathered. 

The  following  table  gives  the  results  obtained.  The 
glass  used  had  the  composition  SiO.,  =  69-4,  CaO  =  7-0, 
AljOj  =  3-0,  MnO  =  0-4,  K20  =  1-1,  NajO  =  13  1.  The 
glass  was  in  each  case  treated  with  water  at  20=  for  one 
minute,  and  the  amount  of  alkali  removed  estimated.  The 
glass  was  then  put  in  fresh  water  and  left  therein  for  24 
hours,  when  the  water  was  again  renewed,  and  this  was 
repeated  each  day  :  — 


Alkali  removed  by  Water  :it  20   1 1. 
Tn  Thousandths  of  :i  Milligram  per  100  sq.  cm.  exposed. 


.   b  of  Time  of 
Treatment  with  Water.             Prom  the 

From  Glass 

subjected  to 

Mi  isture  at 

■     for  So 

Weeks. 

From  Glass 
subjec 
Moist  Carbonic 
Acid  :il  : 

Six  V, 

From  Gkiss 

■:,.,|  to 

"Weathering  for 

a  Year  in  an 

Ordinary 

Room. 

From  I 
subjected  to 

ting  for 
a  Year  in  the 
Open  Air. 

From  Glass 

subjected  to 

Weathering  in  a 

Room  for  One 

Year,  and 

subsequently  to 

Moist  Carbonic 

A.  id  at 

Sti'  C.  fur 

Six  Weeks. 

65 
62 

17 
M 

9 

8 

59 

I" 
7 
6 

43 
50 
17 
15 
12 
9 
8 

66 
45 
13 
15 

12 
8 
8 

109 
13 

6 

7 

fifth  day It 

7 

— L.  T.  T. 


The  Action  of  Acids  on    Glass.     F.  Foerster.    Zeits.  anal. 

Chem.  33,  1894,  299—322. 
In  order  to  complete  his  own  and  Mvlius'  work  on  the 
action  of  water,  of  alkalis,  and  of  saline  solutions  on  glass, 
and  to  control  the  work  of  others  on  similar  lines,  the 
author  has  carried  out  a  long  series  of  investigations  on 
the  action  at  different  temperatures  of  acids  of  different 
strength-  on  glasses  of  different  composition.  From  his 
own  results  and  those  of  others,  he  draws  the  following 
conclusion-  :  — 

1.    With   alkali-lime   glass   as    generally   employed    for 
chemical  apparatus,  and   with   lead   glasses    not   richer  in 


lead  than  is  crystal  glass,  the  action  of  aqueous  acids  is  less 
than  that  of  pure  water,  is  independent  of  the  nature  and 
(within  certain  limits)  the  concentration  of  the  aqneous 
acid,  and  is  due  to   the  water  contained  therein  ;   and  the 

action  of  the  acid  consists  almost  solely  in  neutralising  the 
alkali  dissolved  out  by  the  water. 

2.  With  glass  rich  in  lime  and  with  flint  glass  very  rich 
in  lead,  aqueous  acids  exert  a  strong  action,  which  is 
depeudent  on  the  nature  and  the  concentration  of  the  acid. 

3.  On  ordinary  lime  glass  boiling  strong  sulphuric  acid 
has  less  action  than  boiling  water. 


ISM  | 
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4.  Al  high  temperatures  sulphuric  acid  vapour  attacks  The  following  tables  give  il»-  principal  numerical 

glass  strongly,  forming  a  coating  of  alkali  sulphates  which  with  the  various  kind 
produce  ;i  deep  seate  I  change  in  tin                 I  the  glass, 

An  vi  \-l  -    "l  Li  ISSB8    il  -.  i  n 


cihin 
Of  G  laSS. 


h  0 


Na,(l 


HnO 


I  ,  " 


A 

B 
0 

li 

I 

G 

il 


ll'7 


to-o 

13  : 

ii 

I  !   .' 


S"l 

1 1 'II 


Trace 

I 
ii-  I 


lis    1  :0-«8. 

II- 1 

711 

J  HI      1   :  1H17. 

8-2?     1  :  v:.i. 

!  5 

1    :  11-1)0. 

ii-:, 

1*3 

73"0 

I  u; :  1  .  i-.-j. 

1- 

57-3 

Ill:    \> 

.1 

7-5 

0*5 

in 

1-0;    \-  1  ' 

10  III 

1   I'M 

7*0 

,-,7-:, 

B  ■>.      2-0;  ZnO      Mi 

II. 

■• 

ii-o 

• 

ii-ii.-, 

71-95 

B,Os=  12-0. 

if  Acid. 


Action  of  Acids  at  100D. 


ition. 
(Gram  equivalents  per 


Loss  oi  Weight  in  Milligrams  per  100  s<).  Cflo.  Surf  > 


\.        < Mass  B.        <  i  lass  C.        G  lasi  l - ■       Glass  H 


Sulnhiii : 


^      c  acid 


chloric  acid 


:.rui 


o-ooi 

0-2 

11 

1-7 

01 

hi 

111 

I -.5 

to 

0-2 

1-2 

17 

5-0 

VI 

in 

10-0 

o 

1-7 

•J.-,  -II 

01 

<rl 

0-3 

Pure  acid  ol  ■;■.  gr.  r  ■ ; 

o-i 

o-i 

0-2 

01 

0-2 

1-2 

1-7 

i-o 

o- 

•1-7 

l-i 

5-0 

01 

l-ii 

1-5 

WO 

0-4 

li 

1  r. 

l.;-.-, 

til 

•• 

Id 

0-001 

1-5 

Hill 

.. 

Vt 

o-i 

0-2 

h-:i 

IS 

H-.-, 

.. 

i-s 

10 

0-3 

11 

1-9 

■:-n 

0-3 

1-8 

»o 

1-7 

5-0 

o-i 

02 

08 

1-6 

10 

n-2 

o-s 

17 

:,-i\ 

o-i 

l-» 

0  3  1-2  II 


1-3 


Pure  water 


i-i> 
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Action  of  Acids  of  Varying  Strengths  and  at  Different  Temperatures. 


Temperature. 

»    gut  ia  Milligrams  per  10a  Su.  Cm.  exposed. 

H-.-i -norma 
HCI.     H  SI  , 

1. 

Normal. 

P     ta-normsl. 

Deca-normal. 

Water. 

11  0, 

HCI.       HjSO, 

i  .11." 

HCI.     H2SO,   CH.n. 

HCI. 

HjSO,      c.II.o, 

D 

16J 

11             12 

13-7 

146 

14-9 

145 

'.''-J 

11-6 

11-2 

5-0 

8-7 

80 

41 

1) 

190 

90-8 

'.'4-,; 

I'll 

io-o 

17-0 

2ir0 

428 

E 

190 

1-8          8-8 

8-4 

.. 

.. 

4-6 

«-o 

5-S 

50 

F 

liHI 

2-6           2-1 

23 

.. 

.. 

24 

14 

ii 

i6  m. 

160         WO 

SO 

21(1           8-0 

2l'» 

4'll 

20 

34 

58  in. 

130        15-0 

3-0 

30 

40 

39 

Experiments  with  Wollastonite.  Labradorite,  and  other 
silicates  (and  even  some  varieties  of  glass)  showed  that  when 
the  proportion  of  base  to  silica  is  much  larger  than  in  the 
usual  varieties  of  glass  the  action  of  acids  is  much  greater 
than  that  of  water. — L.  T.  T. 


PATENTS. 


Improved  Apparatus  for  Manufacturing  Pottery.    J.  Slack, 
Nottingham.     Eng.  Pat.  18,023,  September  26,  1893. 

A  thkowlxg-wbeel  with  a  hollow  vertical  shaft  is  pro- 
vided with  a  disc,  to  which  are  attached  jointed  vertical 
arms  controlling  the  movement  of  the  plates  used  in  mould- 
ing the  ware.  A  second  disc  is  attached  to  a  second 
vertical  shaft  working  within  the  main  shaft,  and  carries  the 
joints  on  which  the  plates  are  hinged.  Similar  internal 
plates  serve  to  mould  the  inner  side  of  the  ware.  A  lifting- 
cod  is  provided  for  removing  the  article  from  the  mould, 
after  its  ornamentation  by  means  of  the  plates,  has  been 
effected.— B.  B. 


Improvements  in  Ovens  for  Baking  or  Firing  Ceramic 
Ware  and  other  Refractory  Products.  J.  B.  Hanquinaux, 
Charleroi,  Belgium.  Eng.  Pat.  22,037,  November  25, 
1893. 

See  under  I.,  page  1048. 


An  Improved  Hoffman  or  Continuous  Kiln  for  Drying 
and  Burning  Bricks  and  other  Goods.  R.  Cook,  Kensul 
Rise,  Middlesex.     Eng.  Pat.  19,848,  October  21,  1893. 

See  under  I.,  page  1047. 


IX-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 


PATENTS. 

Improvements  in  Cement  Kiln*.  Y.  de  Pass,  London. 
From  L.  E.  A.  Lavocat  and  E.  I..  Candlot,  Paris,  France. 
Eng.  Pat.  19,259,  October  13,  1893. 

The  patent  relates  to  the  utilisation  of  the  waste  heat  from 
cement  kilns,  particularly  those  of  the  continuous  type,  for 
drying  the  raw  materials,  whether  in  the  form  of  slurry  or 
bricks.  Two  drying  chambers  are  connected  with  the  exit 
flue  of  the  kiln  in  such  a  manner  that  the  waste  gases  can 
be  sent  through  either  at  will.  The  tops  of  the  drying 
chambers  may  also  be  used  for  drying  a  further  portion  of 
slurry.  The  arrangement,  although  primarily  intended  for 
continuous  kilns,  maybe  utilised  Cor  intermittent  kilns  of  the 
ordinary  English  pattern. — B.  B. 


Improvements   in  Lime  Kilns.     B.  Dawson,  Malvern   Link. 

Prom   Quarez    Freres,   Villeneuve-sur-Verberie,   France. 

Eng.  Pat.  20,791,  November  2,  1893. 
Gas  from  a  separate  producer,  preferably  with  water 
bottom,  is  introduced  under  pressure  through  suitable 
channels  into  peripheral  openings  in  the  lining  of  a  kiln  of 
circular  section,  and  through  other  ports  in  -.  smaller  central 
chamber,  below,  aud  concentric  and  continuous  with,  the 
first.  Air  is  supplied  below  every  gas  port  by  natural 
draught,  aud  both  gas  and  air  flues  are  provided  with 
dampers,  so  that  the  supply  of  each  to  any  point  is  under 
control.  Thus  combustion  is  complete,  and  heat  distribu- 
tion uniform.  The  discharging  doors  for  the  burnt  lime 
are  hermetically  sealed  when  not  in  use. — W.  (J.  M. 


Improvements  in  the  Manufacture  of  Finely-pulverised 
Substances  for  Use  in  the  Production  of  Portland 
Cement,  Pigments,  and  the  like.  A  Patrick,  Glasgow. 
Eng.  l'at.  21.292,  November  9,  1893. 

See  under  J.,  page  1048. 


Improvements  in  the  Manufacture  of  Cement  Mortar. 
M.  Williams,  Liverpool.  Eng.  Pat.  22.227,  November  21, 
1893. 

About  eight  parts  of  furnace  ashes,  slag,  or  coke,  four 
parts  of  slaked  lime,  and  one  of  clay,  are  taken  and  mixed 
dry  so  as  to  form  a  cement,  which,  on  mixing  with  water, 
sets  in  the  ordinary  way.  The  proportions  of  the  materials 
may  be  varied  so  as  to  produce  either  an  aerial  or  hydraulic 
cement. — B.  1!. 

Improved  Process  for  Manufacturing  Hydraulic  Cement. 
(■.  W.  A.  Stein,  Wetzlar,  Germany.  Eng.  Pat.  5071, 
March  10,  1894. 

Bricks  or  blocks  of  raw  materials  for  cement-making  are 
usually  mechanically  weak,  and  have  to  be  protected  from 
weather  and  be  artificially  dried  before  being  burnt  to 
clinker.  The  present  patent  prescribes  the  addition  of 
5 — 10  per  cent,  of  a  slag  cement  of  the  usual  composition 
{e.g.,  75  per  cent,  of  granulated  slag  and  25  of  slaked  lime) 
to  the  raw  materials,  in  order  that  the  bricks  may  be  strong 
enough  for  convenient  handling,  prior  to  burning. — B.  B. 
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improvements  in   Kilns,     II    .1.   rTaddan,   London,     Prom 
The  Columbian    Potter]    and    Brick     Kiln    Coi 
I  i:  ■    Pal   9946,  Maj   13,  1894. 

improved  kiln  is   annular  in  shape  and   surround*   i 

rhe   Boor  is   di\  ided  into   Bi  e    (oi 

more)  equal  radial  sections,  and  being  mounted  on  rollers  is 

capable  of  being  rotated  bodily,  bul   independently  of  the 

walls  and  roof.    On   une  side  ol  the  kiln  three vable 

partitions  serve  i"  separate  two  of  the  sections  from  the 
remainder  of  the  kiln  and  from  one  another,  and  each  i 
two  sections  thus  separated  has  a  door  for  charging  or  dis- 
bo  outer  partitions  are  formed  of  two  iron  sheets 
with  asbestos  betweeu  them ;  tin  I.    On  the 

opposite  side  of  the  kiln  a  vaulted   fire-brick   i ibustion 

chamber  is  built  over  the  roof  of  the  central  -■ 

apertures  conduct  the  hi  ated  products  of  c bustion  doi 

wards  into  tho  kiln  \  over  tbi  on  either  side  of  this, 

similar  obambers  of  ordinary  brick  are  erected,  one  with  a 
perforated  roof  the  other  plain,  bul  only  the  central  section  is 
B  km  the  Boor  level  are  two  apertures  connected 
with  tin  smoke-stack,  one  corresponding  with  the  firing 
section,  nud  one  with  the  adjoining  section,  which  has  the 
plain  roof.     The  whole  of  the  annular  Boor  is  perforated,  the 

immunicating  with  interlaced  tin.- 
which  Bues  are  arranj  ons  independent 

of  one  another,  and  corresponding  to  the  sections  of  the 
kiln.  The  Bues  independently  converge  at  five  apertures 
symmetrically  arranged  on  tin-  innei  side  of  the  ring,  and 

only  of  the  systems  are  therefore  in  communication 
with  the  smoke-stack    by   mean-  of  the  apertures   ah 
alluded  to.     In  use,  nhile  oi  is  being  charged,  the 

■  to  It  is  being  discharged  through  the  two  openings 
provided,  and  air-hole!  roofal  this  side  of  the  kiln 

allow  free    ventilation.     The  partitions   are  then    raised  and 
the  floor  is  turned  through   one-fifth  of  a    revolution,   so 
that   each   section    is    moved    on,  and   the  partitions   are 
n  lowered,  charging  of  the  section  emptied  the  i  revious 

and  discharging  of  the  newly-exposed  section  taking 
place  as  before.  The  chamber,  previously  being  heated  by 
radiation,  has  now  passed  into  the  firing  section,  and  that 
which  was  fired  is  now  cooling  read]  to  be  discharged  at 
the  next  shift.  The  air  used  for  combustion  is  preheated 
by  radiation  from  the  cooling  section  of  the  kiln.  The  tl  pr 
of  the  kiln  is  shifted  once  in  2-1  hours. — W.  t.    M. 


Improved  Method  of  Vulcanising  and  Drying  Wood. 
C.  Howard,  New  York  City,  IT.S.A.  Eng.  Pat.  15,231, 
August  9.  1894. 

The  wood  is  enclosed  in  an  air-tight  cylindrical  chamber, 
from  which  the  air  is  then  exhausted ;  a  gentle  heat  is 
employed,  which,  aided  by  the  reduced  pressure,  causes 
vaporisation  of  the  moisture  in  the  wood  and  expansion  of 
the  air  within  its  pores.  Air  pressure  is  next  applied  and 
the  heating  continued;  and  finally  the  wood  is  cooled,  air 
being  meanwhile  circulated  through  the  cylinders  and 
through  a  condenser,  for  the  removal  of  moisture. 

— W.  G.  M. 


Improvements  in  Plastering  for  Ceilings  and  Partitions. 
i*.  H.  Jung,  Daggens  Road  station.  Eng.  Pat.  15,589, 
August  16,  1S94. 

Thk  patent  relates  to  the  production  of  sheets  of  plastering 
material,  about  two  square  yards  in  size,  from  various 
mixtures  of  water,  slaked  lime,  tar,  shavings,  sawdust, 
"sifted  kiln  refuse."  cow-hair,  heather,  cocoa-nut  fibre,  and 
plaster  of  Paris,  made  into  a  paste  with  water  and  cast  into 
slabs  in  suitable  moulds.  An  india-rubber  sheet  is  placed 
on  the  table  used  for  casting,  so  that  the  mixture  is  spread 
thereupon  and  can  be  subsequently  removed.  The  mixture 
in  about  20  mimr.es,  and  is  ready  for  use  in  two  or 
three  weeks.  It  can  be  nailed  to  the  joists  of  ceilings  and 
be  coated  with  ordinary  plaster  to  make  good  the  joints 
between  the  slabs. — B.  B. 


Improvements  in  and  relating  to  the,.  i/ 

I!    J    id. id,  London      I  Dg    Pal         "  mat  18 

1894. 

A  mi\  1 1  in  i  i"  asphalt 

and  cat 

in  a  form  tuiti  blc  roi  use  n  i  irse,  in  build 

construction       \  lining  or  back 

ina\  !„■  npplied  to  the  -trip  of  composition to  f< 

il  which    in.iv   be  laid   in  i 

damp   i  -B,    I!. 


X.-METALLURGY. 

"■  suipAtn  i  /         I  dphidi  on  Man- 

ganese, Aluminium,  Aicltcl,  Chromium,  fee.     Bull.  Soc 
11     12,1894  587. 

Tnr  Soi  '  him.  di  Paris,  through  its  Bulletin,  has  previously 
promoted   a  discus  i     itive  to   the  desulphurisation   of 

the  products  formed  during  the  Saniter  process,   with  the 
termii  ing  whether  the  reactii 
I . s  =  CaS  • 
is   possible  in  the  absence  of  n  such  as  carbon. 

The  facts  collected  do  nol  justify  any  absolute  conclusion. 

bur  in  Stahl  und  I  i    arguments  on   b 

-iles  and   suggests  that  a  purification  by  means  of  a 
calcareous  slag  i-  not  indispensable  to  the  verification  of  the 
said  reaction.    Another  explanation  is  possible,  namelj  . 
the  iron  sulphide  dissolves  in  the  basic  slag.     Thi  re  app 
no  reason  why  this  substance  should  not  dissolve  without 
di  composition,      further,   the    dross    of   puddlings.  even    if 
poor  in  manganese  and  without  lime,  gives  off  sulphur   in 
the  free   state.     Lime  slugs   can   remove  sulphur  from  iron 
under  c  rts  i     conditions;   but,  rn  the   other   hand,  slags 

' taining   sulphur,  even  if    basic,  give  it    up   to  the  metal. 

Thus,  an   iron  i  Iphur  can   be   purified   at   high 

temperatures  bj  a  fluid  basic  slag  containing  little  sulphur, 
but,  on  the  contrary,  an  iron  pom  in  sulphur  would  absorb 
that  element  in  contact  w  iih  a  slag  containing  much  sulphur 
and  but  slightly  fluid.  The  Saniter  process  has,  then,  a 
certain  theoretical  value  if  one  regards  the  addition  of 
calcium  chloride  (it's  special  feature)  as  merely  a  means  of 
making  the  slag  more  fluid. 

The  desulphurising  influence  of  manganese  can  be 
explained  by  the  fart  that  manganese  sulphide,  which  is 
less  soluble  in  natal  than  iron  sulphide,  will  rise  to  the 
surface  and  is  more  easily  absorbed  by  basic  slags. 

The  employment  of  lime  slags  with  manganese  is 
advantageous  because  the  slag  becomes  more  fluid  and  n 
more  powerful  solvent.  Up  to  the  present  we  depend 
almost  entirely  on  manganese  to  desulphurise  iron.  In 
the  Thomas  converter  the  higher  the  initial  percentage  of 
sulphur  the  greater  the  proportion  eliminated.  Experiments 
made  in  Pennsylvania  show  that  iu  remelting  in  the  cupola 
for  the  Thomas  process  the  sulphur  increases  iu  propor- 
tion as  the  manganese  is  low.  and  with  less  than  0 -  7  per 
cent,  of  manganese  one  gets  a  metal  containing  more  sulphur 
than  in  the  original  metal. 

Hilgenstock  has  tried  to  find  out  the  reciprocal  action  of 
sulphur  on  iron  and  certain  mcta's,  and  also  the  action  of 
sulphurous  gases  on  iron,  manganese,  and  certain  metallic 
oxides.  He  found  that  on  mixing  and  heating  together 
iron  sulphide  and  a  rich  ferromanganese  (sufficient  to  make 
mangantse  sulphide)  a  mottled  mass  was  obtained  infusible 
at  a  white  heat.  If,  however,  the  two  were  melted  apart 
and  then  mixed,  the  manganese  sulphide  separated  in  the 
solid  form,  leaving  the  metal  liquid.  By  analysis  the  iron 
was  found  practically  desulphurised. 

By  melting  separately  and  then  mixing  iron  sulphide  and 
aluminium,  an  euergeti  ■  reaction  took  place,  with  partial 
combustion  of  the  iron  and  aluminium.  A  dross  rose  to  the 
surface,  quickly  separating  from  the  refined  metal.  The 
iron  was  of  fine  grain.  The  dross,  at  first  black  and 
liquid,  became  a  grey  powder  and  gave  off  sulphuretted 
hvdrogen. 
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Treatis"  in  the  same  waj  iron  sulphide  and  nickel,  the 

1   not  separate,   a  complex   sulphide   of   iron   and 

g  forme. 1.     Copper  acted  in  ;i  similar  way.     For 

chromium  a  chrome  iron  containing  38  percent,  of  chromium 

nt.  of  manganese  was   used.     A  refined  metal 

containing  10-56  per  cent,  of  chromium  and  0'037  per  cent. 

of  sulphur,  and  a  heterogeneous  dross,  chiefly  iron  sulphide, 

tained.     Probably  chromium  acts  less  energetically 

than  manganese. 

A  ferrosilicon  containing  15  per  cent,  of  silicon  was  poured, 
when  melted,  into  the  molten  iron  sulphide.  The  mixture 
separated  completely  into  metal  and  dross.  The  ferro- 
-ilieon  changed  but  little,  and  absorbed  very  little  sulphur, 
which  confirms  Turner's  observation  that  silicon  hinders  the 
absorption  of  sulphur. 

A  current  of  carbon  dioxide  containing  in  turn  small 
quantities  cf  (1)  hydrogen  sulphide,  (•>)  sulphur  dioxide, 
lion  disulphide,  was  passed  over  t'erromanganese  con- 
taining Si' per  cent,  of  manganese,  and  over  finely-powdered 
metal  containing  1  •  .">  per  rent,  of  manganese,  anil  0-06  per 
cent,  of  sulphur,  heated  to  a  red  heat.  Coal-gas  per  se  was 
also  employed.  The  following  figures  show  the  percentage 
of  sulphur  absorbed  in  each  case  : — 


!     S 


SO, 


CSj         Coal-Gas. 


s  per  Cent.  S  percent.  S  perCent.  S  per  Cent. 
Fcrromauganese 16'M  1"18  2'ttt  0'96 

\Tnfol  1-v,»  i*QQ  vnn  n-ie 


Metal 
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Using  sulphur  dioxide  with  steel,  the  absorption  was 
1  •  36  per  cent,  of  sulphur,  and  with  nickel  2  08  per 
cent. 

Finally,  the  gases  previously  dried  by  calcium  chloride 
and  equally  diluted  with  carbon  dioxide,  were  passed  through 
metallic  oxides  placed  in  glass  tubes ;  the  percentages  of 
sulphur  taken  up  were:  — 


H2S. 


Low 

Red.       Heil. 


SO, 


Low      Bright 

Ki  d.        Red. 


CSo 


Low       Bright 
Red.    I    Red. 


0 
JInO. 
CaO  . 
!lgO. 


0-392 

0-377 

0*560 

o-ioo 

11-020 

1-7G2 

5-043 

1-270 

4-8S0 

7-095 

:;  528 

0-990 

5-059 

5-030 

0-65(1 

1-394 

0-990 

2-244 

0-660 

0-718 

26-350 

23-370 

3-960 

0-S30 


All  the  oxides  take  up  sulphur  according  to  the  tem- 
perature and  the  gas  employed.  What  the  influence  of  the 
carbon  dioxide  is,  and  in  what  state  the  sulphur  is  retained, 
afford  field  for  useful  research. — A.  W. 


The     Dressing    of      Spathic     Iron      Ore     at     Allevard. 

G.  Gromier.     Bull,  de  la  Soc.  de  l'Ind.  llin.  1893,  465. 

Proc.  Inst.  Civil  Eng.  1894, 118,  62 — 64. 
In  the  neighbourhood  of  Allevard  in  the  Dauphiny  Alps 
numerous  workings  have  been  opened  by  Messrs.  Schneider 
and  Co.  upon  veins  containing  spathic  iron  ore  in  sandstones 
and  crystalline  schists,  the  former  being  of  Permian  or 
triassie  and  the  latter  of  pre-Cambrian  age. 

The  mineral,  a  manganiferous  spathic  ore  very  much 
mixed  with  waste,  including  particles  of  the  enclosing  sand- 
stones and  schists,  and  quartz  often  very  closely  aggregated. 

The  calcination  of  the  coarse  material  is  effected  in  tall 
kilns  heated  by  gas,  from  producers  worked  with  closed 
ash-pits  and  water  injection.  The  point  of  combustion  is 
at  about  one-third  of  the  height  of  the  stack,  the  space 
below  forming  a  hopper  for  cooling  the  burnt  ore,  which 
gives  off  its  heat  to  the  air  employed  for  combustion. 
Four  kilns,  each  of  the  capacity  of  25  tons  in  24  hour-,  are 
used  ;  the  consumption  of  coal  is  3  per  cent,  of  the  weight 
of  the  ore  treated.     The  loss  of  weight  is  28  per  cent.,  the 


burnt  ore  retaining  about  2  per  cent,  of  carbon  dioxide, 
care  being  taken  to  prevent  clinkering  by  the  formation  of 
silicate  when  the  heat  is  raised  too  high. 

The  calcined  ore  discharged  from  the  kilns  is  raised  by 
a  direct-acting  hydraulic  lift,  worked  by  a  head  of  1,300  ft. 
of  water,  to  a  second  picking-house,  where  it  is  divided  by  a 
130-mm.  sieve,  and  passed  over  balanced  picking-tables. 
The  object  of  this  second  hand-picking  is  to  remove  the 
closely  intermixed  quartz,  which  can  be  readily  done  in  tin- 
larger  pieces,  as  the  ore  is  rendered  friable  by  the  calcina- 
tion. The  smaller-sized  stuff  is  cleaned  by  crushing  and 
~i/ing  through  a  9 -mm.  wire  sieve,  and  passing  the  fine 
powder  over  a  series  of  wooden  rollers,  each  carrying 
72  horse-shoe  magnets,  which  take  out  the  magnetic  du-t 
from  the  ore  as  it  Calls,  the  deposit  being  cootinuouslv 
removed  by  a  rotating  brush  behind  each  row  of  magnets. 

The  smaller  stuff  separated  by  the  first  picking-house 
contains  from  25  to  30  per  cent,  of  waste  material  which  can 
only  be  removed  by  washing,  nut  on  account  of  the  small 
difference  in  density  between  spathic  ore  and  quartz,  3*  7*> 
aud  2  ■60,  tolerably  close  sizing  is  necessary  as  a  preliminary 
to  jigging.  With  a  consumption  of  about  120  gallons  of 
water  per  minute  about  120  tons  of  material  can  be  passed 
through  the  dressing  machinery  in  10  hours,  with  a  lo-s  of 
weight  of  10  to  23  per  cent.,  the  proportion  of  waste  being 
reduced  from  25  to  30  per  cent,  in  the  rough  ore,  to  12  per 
cent,  ia  the  clean  ore.  The  washed  ore  is  received  in 
hutches,  where  the  adherent  water  drains  off,  and  is  after- 
w arils  loaded  into  waggons  for  removal  to  the  calcining 
furnaces.  These  are  of  two  different  patterns,  one  being 
vertical  and  the  other  inclined,  but  both  are  heated  by- 
gas  made  from  coal  in  a  separate  producer,  with  forced 
draught  and  steam  injection.  The  vertical  furnaces  are 
arranged  in  groups  of  four  in  a  tower  46  ft.  high  and  1 8  ft. 
in  diameter,  the  fine  ore  fed  in  at  the  lop  falling  in  an. 
interrupted  stream  down  a  narrow  zig-zag  passage  between 
iueliued  walls,  in  a  similar  manner  to  that  adopted  in  the- 
Hasenelever  Helbig  furnace,  where  it  is  subjected  to  the 
flame  of  stas  burnt  with  hot  air,  together  with  a  free  supply 
of  air  for  oxidation.  The  slope  of  the  inclined  walls  varies 
from  45"  above  to  30°  below,  as  the  ore  is  found  to  run 
down  more  easily  as  it  becomes  drier  and  hotter.  The 
inclined  furnaces  resemble  those  used  in  Styria  for  treating 
small  spathic  ore,  and  in  Sardinia  for  calamine.  They  are 
in  narrow  reverberator}-  furnaces  with  beds  about  65  ft. 
long  and  5  ft.  broad,  with  a  strong  upward  inclination, 
so  that  the  feeding  hopper  is  about  45  ft.  above  the  fireplace. 
The  output  of  both  classes  of  furnace  is  about  the  same, 
namely,  25  tons  in  24  hours,  but  the  consumption  of  coal  is 
6  per  cent,  of  the  weight  of  the  calcined  ore,  or  double  tin-t 
required  in  the  kilns.  The  inclined  furnace  is  considered 
to  be  the  best,  being  simpler  in  construction  and  more 
easily  managed  than  the  vertical  form. 

The  calcined  ore,  when  drawn  from  the  furnace,  is 
quenched  with  a  jet  of  water,  in  order  to  slake  the  caustic 
lime  and  magnesia  formed  by  the  calcination  of  the  dolo- 
mitic  constituent  of  the  vein  stuff.  It  is  then  carried  by  a 
travelling  band  to  an  elevator,  which  supplies  the  agglo- 
merating machine.  Finely-ground  hydraulic  lime  is  then 
added  to  the  quenched  ore,  which  contains  about  12  per 
cent,  of  water,  in  the  proportion  of  five  parts  of  the  former 
and  95  of  the  latter.  The  mixture  is  then  moulded  in  a 
double  compression  Couffnihal  briquette  machine,  into 
blocks  140  mm.  square  and  120  mm.  long,  weighing  15',  lb. 
each,  under  a  pressure  of  about  4  tons  per  square  inch. 
The  briquettes,  alter  drying  for  a  week  on  a  platform  over 
the  ash-pits  of  the  gas-producer,  are  sufficiently  coherent 
to  bear  a  pressure  of  200  lb.  per  sq.  in.,  and  are  removed  by 
railway. 

The  motive  power  required  for  the  different  operations  is 
as  follows  : — 

H.P. 

1.  First-sizing;  and  hand-separator 12 

2.  Magnetic  separator  8 

3.  Sizing  and  washing  small  ore 45 

4.  Briquette  machines 40 

5.  Hoists  for  kilns  and  washed  ore 5 

110 
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I'll,     Manufacture    of    Open-Hearth     S  s    eden. 

i ,.  Odelstjerna.     I'raos.  of  the  Kvaer.  Inst,  of  Mining 
Eng.  1894  ;    Proo.  Inst.  Civil  Eng.  L894,  118,64—67. 
Only  three  kinds    of   open-hearth    steel    axe  mode   iu 

n  : — 

I.  The  softest  steel,  containing  0-15  per  cent,  ot  leu  ol 

carbon  \ 
•_\  Tool   Btoel,  containing  0*  15   per  cent,  i  t   more   of 

carbon  ;  and 
3.  Steel  castings. 

containing  between  0*20  and  0*40  per  cent,  of 
carbon  is  seldom  made^except  ai  work-  which  mannfu 

heavy  plates.     Of  these,  however,  i nsiderable  quantity 

is  exported  to  England  and  other  European  countries. 

Soft  Steel. — In  making  the  softest  steel,  pie  iron  as  free  as 
possible  from  sulphur  is  selected,  this  impunt]  being  under 
no  circumstances  allowed  to  exceed  0*015  per  cent,  if  the 
best  audit)  of  steel  be  required.  The  scrap  used  is  at 
u  possible  f rom  rust,  which  in  most  cases  ontains  a  con- 
siderable amount  of  sulphur  taken  up  from  the  coal  smoke 
of  factor]  chimneys.  The  finer  scrap  is  often  cleaned  in  a 
rotating  apparatus.  The  author  describes  the  proces 
manufacture  as  such  that,  in  the  case  of  the  toughest  Swedish 
soft  open-hearth  steel,  the  percentage  of  snlphur  and  oxygen 
in  the  metal  .it  the  end  of  the  melt  shall  be  so  small 
that  no  ferro-manganese,  or  at  most  only  a  few  tenth-  of 
l  per  cent.,  need  bo  mixed  with  it.  ( tuc  fourth  of  1  per 
oent  of  manganese  decreases  the  toughness  of  the  Bteel 
more  than  an  increase  of  phosphorus  from  0*020  tip  to 
0*045  per  cent.,  winch  latter  is  the  highest  phosphorus 
percentage  in  first-class  soft  Swedish  open-hearth  steel. 

7"rii>/  Steel. — For  the  manufacture  of  hard,  first-class  tool- 
steel,  pig-iron  made  from  Swedish  ores  as  free  as  possible 
from  phosphorus  is  used,  with  charcoal  also  neatly  free 
from  phosphorus.  In  hard  steel  the  amount  of  phosphorus 
is  kept  under  no .',  percent.,  and  no  steel  is  called  first-class 
that  contains  0  035  per  cent,  or  more.  The  best  sorts 
contain  0*023  per  cent,  and  less.  The  pig-iron  ami  steel 
are  not  allowed  to  contain  more  than  0*02  per  cent,  of 
snlphur;  and,  with  the  careful  roasting  of  the  ores  always 
performed  at  the  Mast  tun. ace-  and  the  use  of  fluxes  free 
from  sulphur,  it  very  seldom  happens  that  the  percentage 
of  this  impurity  iu  the  pig-iron  is  higher  than  that  figure. 
If  the  steel  i<  coming  from  the  furnace  too  hot,  so  that 
piping  is  to  be  feared,  it  is  either  kept  long  enough  in  the 
ladle  to  sink  to  the  proper  temperature,  or  the  De  Laval 
heat-rings — iron  rings  lined  with  tire-proof  material  hi 
to  a  very  high  temperature — are  used.  These  rings  are 
placed  on  top  of  the  moulds,  and,  in  casting,  are  tilled  with 
Steel,  which  remains  melted  in  them,  and  sinks  until  the 
ingot  below  the  ring  is  entirely  solidified. 

Si, ,  I  ( 'astings. — To  make  steel  castings  of  perfect  qualify, 
a  temperature  has  to  be  maintained  in  the  furnace  duriDg 
the  melting  so  high  that  the  metal  never  becomes  free  from 
silicon,  whereby  the  absorption  of  gas  is  resisted.  For  thi- 
reason  the  furnaces  are  much  more  severely  strained  in  this 
manufacture  than  in  making  steel  to  be  rolled,  and  do  not 
last  half  so  long  as  in  the  latter  case. 

The  main  point  in  the  production  of  steel  eastings  is  that 
the  moulds  shall  be  made  of  proper  materials.  In  Sweden 
a  coarse-grained  red  sandstone  and  the  purest  quartzite 
(preferably  amorphous),  containing  99  per  cent,  or  more  of 
silica,  are  used  for  this  purpose,  both  being  ground  to  a 
suitable  degree  of  fineness.  The  material  is  bound  together 
with  molasses,  a  solutiou  of  carpenters  glue,  beer,  wheat, 
flour,  or  Dutch  elay.  The  facing  material  is  either  the 
finest  quartz  dust,  or,  more  generally  and  preferably,  a  pure 
siliceous  earth  |  Kieselguhr)  obtained  from  Germany  and 
-tirred  into  a  solution  of  carpenter's  glue. 

At  a  number  of  basic  furnaces,  magnesite  imported  from 
Germany  is  used  as  a  lining  and  is  considered  the  best 
material ;  but  in  many  places  dolomite  is  preferred  because 
of  its  abundance  in  Sweden  and  its  consequent  cheapness. 
The  operation  of  the  basic  process  is  the  same  as  iu  America, 
except  that,  owiDg  to  the  low  percentage  of  phosphorus  in 
the  material  used,  no  tapping  of  phosphoric  slag  towards 


ml  ..!'  the  prooi  1 1 

ml   a- 
much  limi   h  added  to  count 

The  greatest   difficulty  to  bi  ome  in              ic  i   cthod 

as  pi. ei  sod   in  Swi  di  a,  1  I  bat 

and  steel  castings  "  ithoul  t  tfa 

Keen  mil    by  the  addition  on  and  ferro-m 

nese,  previously  melted  in  Me,  to  the  steel  m  ttii 

ladle. 
A  peculiarity  in  both  the  acid  and  the  basi    open-hearth 

Sweden  ■•  that  it  i-  preferred  not  to  recarbu 
According  to  the  n  le    Royal   Department  .of 

Commerce,  the  production  ol  open-hearth  steel   in  S 

nd 
works,  76,5 


( 'ontribution   to  §  Strvctt         .       . ,  /      i 

Osmond.     Comptes  rend.  119, 1894,  829-    331. 

Hi  employing  the  method  of  polishing  sections  of  steel 

reliel  described  by  the  author  d  a  previous  comma 
tion  (seance  of  the  Academic  ol  9th  April),  he  has  obt 
further  insight  into  the  Btrncture  of  steel. 

Working  with  a  steel  of  medium  hardness  containing 
i  0*45  per  cent.;  S  Q  «  per  cent.;  S  0*016  per 
cent.;  P  =  0*03i  0*35  percent.,  he  heat. 4 

it    to   a  constant  tempera!  C,  a    temperature 

sufficiently  high  to  ensure   all  the   transformations  ol 
carbon  and  iron  during    heating,    and   then  quenched    it    at 
decreasing  points  of   temperature  in   water  at    15    [".,  and 
examined  it-  structure   microscopically.     He  describes  the 

microscopical  appearan when  quenched  at  72o'  (bi 

the  beginning  of  the  transformations  of  the  Iron);  at  690* 
(during  the  transformation-  of  the  iron  )  ;   at  670°  (after  the 

maximum  disengagement  of  heat  which  ac< panics     hi 

transformations  of  the  iron;  at  Gio'  (during  the  transfor- 
mation of  the  carbon)  ;  at  640  (after  the  transformation  of 
the  carbon).  Analogous  result-  were  also  obtained  by 
varying  the  rapidity  of  cooling,  starting  from  the  steel  at  a 
temperature  of  72U  and  quenching  it  in  water  at  15,  in 
boiling  water,  and  in  melted  lead. 

In  the  case  of  a  hard  steel  containing  C  =  1  •  2-1  percent.  ; 
Si  =  0*35  per  cent.  :  S  0*012  per  cent.  ;  P  =  0*017  per 
cent. ;  Mu,  strong  traces  ;  all  the  points  of  transformation 
unite  in  one  change  at  a  temperature  of  liT.'i  whilst  cooling, 
and  at  703  whilst  heating,  and  the  diffusion  of  the  temper- 
ing carbon  takes  place  more  uniformly  than  in  steels  of 
medium  hardness,  and  within  a  more  restricted  range  of 
temperature.  For  the  same  reasons  the  structure  of  the 
tempered  metal  is  more  homogeneous  and  the  variations  ou 
tempering  at  different  temperatures  are  less  -harp.  We 
pass  mure  suddenly  from  the  point  of  no  temper  to  the 
point  of  maximum  temper.  By  tempering  the  steel  heated 
to  7:'53  in  water  at  15",  fissures  were  even  produced  in  a 
disc  of  12  mm.  At  this  temperature  also,  the  heating  having 
been  effected  at  about  1  per  second,  the  decomposition  of 
the  carbide  of  iron  was  not  yet  complete ;  it  would  seem  as 
if  the  dissolved  carbon  hindered  the  dissociation  of  the 
carbide  by  what  might  be  called  a  certain  osmotic  pressure. 

Manganese  steel  containing  1-  per  cciil.  of  manganese. — 
As  is  known,  without  decreasing  in  hardness,  this  steel 
becomes  much  more  malleable  after  tempering  at  a  bright 
red  or  white  heat.  By  polishing  in  bas-relief  it  was  seen 
that  the  particles  of  the  alloy  were  surrounded,  after  cooling 
slowly,  by  a  hard  envelope,  and  after  cooling  suddenly,  by 
a  soft  envelope  or  by  none.  Hence  the  above-mentioned 
difference  in  mechanical  properties  :  the  tempering  in  this 
ease  acts  by  preventing  the  liquation  of  a  hard  and  brittle 
carbide. 

The  author  admits  that  all  the  facts  he  enumerates  ba\  e 
not  yet  been  explained,  and  points  out  that  the  impossibility 
of  isolating  all  the  different  constituents  of  steel  prevents 
us  from  defining  them  sufficiently  by  analysis,  but  he 
nevertheless  concludes  that  the  study  of  the  structure  of 
steel,  especially  of  the  medium  hard  steels,  which  are  the 
most  important,  often  furnishes  very  precise  information 
upon — 

1.  The  maximum  temperature  of  heating. 
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•j    J;  •  :re  at    which  the  steel   ha*  been   tem- 

pered. 

it  nrhicb  it  has  been  cooled. 

il  is  always  useful  to  record  the  obser- 
j .  and  that  an  enlargement  of  800 
uecessary  and  i^  generally  sufficient. 

— H.  s.  p. 


Quantitative  Estimation  of  the  Impurities  most  commonly 
found    in    Commercially    Pure   or    IioUetl    Nickel.      T. 
Fleitmann.     Zeits.  anal.  C'hem.  33,  18D4,  335. 
See  under  X.,  page  1096. 


Fusion   of'  Tin.     P.  Bogodaroff.     Journal 
m.  Russede  St.  Petersbourg,  1893,  No.  1. 

Ihk   tin   whiel  used  in   these   researches   was 

purified   bj  a  double  transformation  into   metastanmc  acid, 

reducing  with  charcoal.     In  a  series  of 

-iruer.ts  the  author  plnnged  the  thermometer  into  the 

tin  ;  the  mark  which  corresponded  to  the  point  of 

rfaces  of  the  tin  and  of  the  alloy  which  was 

nth,  were  maintained  at  the  same  level. 

The  mean  of  a  number  of  experiments  gave   the   melting 

point  as  231*14°  C.     In  another  series  of  experiments  the 

thod  has  given  a  mean  result  of  231"  17°  C. 

With  English  tin,  as  ordinarily  purified,  containing  traces  of 

iron,  arsenic,  and   phosphorus,  by  the  method  of  immediate 

immersion,  the  point  of  fusion  was  found  to  be  230o-93  C. 

and  tl  solidification  230- -97  C— A.  W. 


Methods  of  Estimating  Carbon  in  Iron. 
oottig.  Verl.andl.  Yer.  zut-Beford.  des  Gewerbefl.,  October 
.1893. 

under  XXII  I.,  page  1096. 


The  Part  played  by  the  Transformations  of  Iron  and  ./ 
Carbon  in  Tempering.  6.  Charpy.  Comptes  rend  .  -  1, 
118,  1258—1260. 

From  his  experiments  already  described  (see  this  Journal. 
1894,  40  and  7371,  the  author  has  concluded  that  an  alio- 
tropic  change  is  produced  in  iron  by  hardening,  ami  that  it 
is  indicated  by  the  disappearance  of  the  characteristic  halt 
iu  the  stress-strain  curve.  It  has  long  been  known  that  the 
intensity  of  the  Eggertz  carbon  coloration  is  also  reduced 
by  hardening;  and  iu  this  paper  the  author  seeks  to  define 
the  conditions  under  which  the  two  changes  occur.  Bars  of 
good  open-hearth  steel,  containing  0'  71  per  cent,  of  carbon. 
were  cut  from  the  same  ingot  for  the  purposes  of  the  test : 
they  were  heated,  for  periods  ranging  from  five  minute-  t 
an  hour.to  different  temperatures  between  70u  and  1 .050'  C, 
and  were  then  quenched  in  boiling  water  or  in  cold  oil,  and 
in  one  case  in  cold  water.  No  chauge  in  the  carbon  colour 
is  indicated  in  samples  quenched  at  temperatures  below  740  , 
although  in  some  of  the  samples  there  are  signs  of  iroi. 
alteration.  Above  740'  C.  the  iron  is  completely  chat  s 
while  the  carbon  change  proceeds  more  gradually,  and  i- 
accompanied  by  an  increase  in  tenacity  and  decrease  it- 
extensibility.  It  is  noteworthy  that  the  allotropic  iron 
change  exerts  but  slight  influence  upon  the  tenacity  of  the 
metal,  whilst  the  carbon  transformation  appears  to  be 
correlative  with  the  increase  iu  hardness. 

The  following  table  gives  the  details  of  the  experiments 
upon  24  bars  : — 


Irox  auto  Carbon  Transformation  in  Tempering. 

Table  of  Results  of  Experiments. 


■ 

Treatment  of 

Metal. 

Quenched 

in 

i           tage 

of  Carbon 

in  Gggei  1 

Process. 

Tensile  Strength. 

Extension 

per  Cent. 

after 
Rupture. 

Length  of 

to 

Fo. 
Mini 

Kilos  per         Tons  per     j 
Sq.  mm.             Sq.  ui. 

Halt  ir 
arve. 

1 

70(1 

5                         Cold  oil 

n-71 

743 

4«-5 

20-9 

1  0-17 

2 

.. 

o                   /.'  tiling  water 

o'TI 

76-7 

is  r 

IS'i 

I  7—ro 

3 

Cold  oil 

0-71 

72-2 

■1.7 -S 

19'S 

1-9—2-u 

1 

.. 

30 

Boiling  water 

o-,i 

;6-o 

4S--> 

IT'S 

S'O 

1 

., 

CO 

Cold  oil 

I.-7I 

7C6 

i;  s 

17-8 

2*2 

1 

S 

,. 

IJ-71 

r<; - .. 

IS-2 

17-7 

1-7 

1 

„ 

5 

Boiling  ic  •t:r 

o-ri 

70-1 

ii'6 

17 '0 

s'l 

*1 

.. 

30 

<  ■old  oil 

0-38 

B0  "3 

573 

11-5 

0-3 

1 

5 

„ 

0'56 

S6't 

.-.I-:' 

8-3 

0 

1 

1 

■"' 

O'oo 

lOS'l 

68-6 

S-9 

0 

1 

- 

30 

0'55 

1CS-1 

cs-o 

S'O 

O 

1 

.. 

5                  lioilino  water 

0-67 

SI'S 

5f6 

is'o 

i-> 

1 

., 

so                       „          „ 

O'C? 

srs 

5I'6 

«-5 

/•.I 

1 

780 

5                         ( <>]d  oil 

O'l-j 

114-3 

72-0 

9-8 

0 

- 

800 

5 

„ 

•CI)-. 

9S-4 

6SVS 

0-7 

0 

1 

■  • 

5 

ing  water 

O'SS 

0'7 

6fi 

S'S 

(1 

1 

825 

5 

Cold  oil 

0"  US 

117-2 

714 

7"6 

0 

1 

., 

"i.-. 

11  -  9 

68'1 

7*5 

0 

1 

•> 

IV  13 

H8-0 

7f!i 

2-8 

0 

1 

E50 

S                               I 

O'iO 

116'  i 

SO'  1 

O'i 

0 

NOT] 

Iscl  water  (men 

are  i  tinted  in 

italics. 

'  An  abno 

inal  result. 

tA  flaw 
— \\ 

ed  bar. 
.  G.  M. 
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PAT!  NTS. 
Improvements  in  Metallurgical  Furnaces  for  the  Reduction 
and    Refining  of   Ores  and    Metult.      J.     B. 
London.     Bog    It    i  i,e  16,  Julj   i  i.  I 

A  con n  vi    oruoiblo  of  refractory  material  is   fixed  within 

i'ii  j;  chamber,  and  this  is  heated  bj  means  ol 
a  two-Jti  p  grate  gas-producer.    The  grate  ban  are  bollow, 
,  ml  irater  is  made  to  flon  through  I  hem,  so  producing  steam, 
nrhich,  passing  through   the  burning  fuel,  yields  water-gas 
by  die  J.  II.  ( '. 


Improvements   in     the    Treatment   of  Zinc    Produced  by 

olysis.      W.    Wright,    Bettws-j  Coed,   and    J.  B. 

id,    Bromley.     Eng     Pat.    17,466,   September  16, 
1993 

In  spong]  metal  al  Brsl  produced  is  pressed  into  thin 
Bheets  betv  rolls,  which  is  found  to  be  better  than 
pressing  it  into  Mocks. — .1.  II.  C. 


Improvements  in  the  Extraction  of  Gold  and  Silver  from 
Ores  or  Matte,  li.  Mierisch,  Nicaragua.  Eog.  Pal 
92,397,  November  32, 

This  is  n  modification  oi  the  chlorination  process,  in  which 
hypochlorites  and  chlorates  of  alkalis  and  alkaline  earths 
employed  to  render  innocuous  the  sulphur,  arsenic, 
and  low  oxides  existing  in  roasted  pyritous  or  arsenious 
The  ores  are  mixed  with  sodium  hydrate  and  then 
treated  with  chlorine,  the  admixture  of  sodium  sulphate  with 
the  concentrated  sail  solution  serving  for  lixiviation  being 
prevented,  if  necessary,  by  replacing  a  portion  of  the  sodium 
hydrate  with  a  corresponding  quantity  of  calcium  hydrate. 
The  precious  metals,  and  also  lead  and  sine,  are  separated 
from  the  iron  and  copper  contained  in  the  solution  by  super- 
saturating it  with  sodium  hydrate.  The  solution  so  obtained 
is  passed  through  granulated  zinc  to  separate  the  fluid, 
silver,  platinum,  mercury,  anil  lead,  and  the  zinc  solution 
is  afterwards  electrolysed  in  order  to  recover  the  zinc  in  a 
metallic  condition,  chlorine  and  soda  solution  being  re- 
produced and  again  used  in  the  process. —  J.  II.  I  . 


Improved  Method  oj  and  Apparatus  for  Hardening  or 
Tempering  Steel  Plates  and  other  Articles.  II.  \V.  C. 
Fairfax,  London,  and  W.  Beardmore.  Glasgow.  Ktip. 
Pat.  4199,  February  27,  1894. 

The  tempering  medium  is  a  liquid  which  has  been  artificially 
cooled  below  the  temperature  of  melting  ice.     The  chilling 

process  is  in  some  cases  applied  to  the  metals  while  in  a 
molten  or  semi-molten  state,  in  a  mould,  and  under  pressure. 
Devices  are  described  by  which  special  parts  may  be  cooled, 
such  as  the  apices  of  conical  projectiles. — J.  H.  C. 


XI -ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLUROY. 

PATENTS. 

Improvements  in  Carbons  for  Electrodes  and  <ithtr 
Purposes.  H.  Y.  Castner,  London.  Eng.  Pat.  19,809, 
i  Ictober20,  1898. 

THE  present  invention  relates  to  the  preparation  of 
electrodes  for  use  in  electrolytic  processes,  such  as  that 
set  out  in  the  inventor's  prior  £ng.  Pat.  16,046,  1892  (,this 
Journal.  1893,  768),  to  prevent  their  rapid  disintegration 
nnder  the  combined  action  of  oxygen  and  chlorine.  This 
he  pn  effect  by  heating  gas-retort  carbon  to  a  hi"h 

temperature  by  an  eleetrie  current,  while  the  carbon  is 
surrounded    by   charcoal   powder   or   otherwise    protected 


1 1  "i.i    any    Oxidising    a. -lion  \     culi.nl    of     890    to    BOO 

'       |i  issi  .I   through  a  carbon 
it   in  a  fen  nun  sling  whiteness,     Ordn 

etort        rb  idi  I    sitnil  <T  an 

inflammable  gas, decreases  in  weighl  by  toon  t  to  7  per 
cent.,  BwclU  slightly,  and  increases  iu  .lectin-  conduc- 
tivity.—J.  i     i: 


Improvements  relating  /<•  the   Deposition  of   Metal     and 

i       pounds,    s.  1 1  Cowpei  Coles  and  '   iptain  Sii  B   Vf. 

•    i  ondon      I  ng.  Pat.  21,760,  November  l  i,  1893. 

I  ai    <  ttho     cla  m  the  addition  to  the  liquid,  in  electrically 
depositing  mel  i  muds,  of  the  finely-divided  tn 

or  compound,   which    i-    kepi  ring    the 

! I '    I 

— J,  T.  1). 


Improvements  relating  to  the  Coating  qj  Piatt    and  other 
Metal  Articles  to   Protect    tin    same   from    Con 
and    Apparatus    therefor.      S.    O.   I 
Captain   Sir   11.  W.  Walker,  London.     Eng.  Pat.  22,203, 
Nbvembei  20, 

Tim:  authors  claim  the  electro-deposition,  on  iron  and  other 
articles,  of  a  thin  coating  of  zinc,  enough  to  protect  them 
from  oxidation  till  they  can  be  painted,  then  the  applica- 
tion of  a  coal  of  oil  or  oily  compound  over  the  zinc,  by 
dipping  in  an  appropriate  bath,  and  finally  the  coating  of 
the  whole  with  pain'.  Th,y  also  claim  the  mode  of 
arranging  the  depositing  tanks  and  connections  for  altering 
the  disposition  of  the  current,  the  mode  ol  supporting  the 
anodes  and  their  connections  with  the  Bource  of  current, 
and  an  apparatus  for  rotating  the  anodes  when  necessary 
to  face  articles  of  irregular  shape. — J.  T.  II. 


Improvements  in  or  connected  with  the  Electro-Deposition 
oj  Zinc  or  Zinc  Compounds,  and  Hie  Treatment  of  the 
Deposited   Metal   or    Compounds.     S.  ( ).  Cowper-Coles 

and  Captain  Sir  1!.  W.  Walker,  London.     Eng.  Pat.  714a, 
April  10,  1894. 

Here  is  claimed  the  use  of  an  alkaline  electrolyte  in  which 
zinc  or  a  zinc  compound,  finely  divided,  is  suspended  ;  also 
the  alternation  of  brief  currents  of  high  density  with  longer 
currents  of  lower  density  to  brighten  the  deposited  metal. 
The  use,  too,  of  a  sort  of  sand  blast  to  brighten  the  metal 
after  deposition  is  included,  and  the  plan  of  coating  iron 
v  it h  a  film  of  magnetic  oxide  on  which  to  deposit  the  zinc. 

— L  T.  1). 


Improvements  in  Portable  Primary  Batteries.  W.  Morison, 
Montclair,  New  Jersey,  U.S.A.  Keg.  Pat.  9862, May  21, 
1894 

Tue-e  improvement  relate  to  a  portable  battery  produced 
by  moulding  some  insulating  material  to  form  a  liquid 
and  gas-tight  box  or  case  to  contain  the  electrolyte,  ut  the 
same  time  embedding  connections  to  join  up  the  electrodes. 
The  cose  shown  is  divided  into  three  vertical  compartments, 
each  containing  a  pair  of  electrodes,  zinc  and  carbon, 
communicating  with  each  other  by  an  open  chamber  at  the 
bottom.  A  safety  valve  is  provided.  The  electrodes  not 
extending  to  more  than  half  the  depth  of  the  box,  and  the 
electrolyte  not  half-filling  the  box,  the  battery  is  brought 
into  or  thrown  out  of  action  by  being  inverted  or  tilted, 
the  mechanism  for  which,  suitable  for  application  to  bicycle 
and  miners'  lamps,  is  provided. — I.  C.  K. 


Improvements  in  Process  and  Apparatus  for  Electro- 
lylicully  Treating  Salts  in  Solution  or  in  Molten  Slate. 
ft.    C.   F.    Stormer,    Christian!;!.       F.ng.    Pat.    13.377, 

July  10,  1894. 

A  double  perforated  partition  is  used  in  the  electrolytic 
cell,  into  which  is  led  from  above  a  Blow  stream  of  con- 
ducting  liquid,  usually  the  electrolyte  itself.     In   this  war 


- 
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,),,,  „.,  the  ions  and  consequent  recombination  is 

prevented.     Anj  excess   of  liquid,  should  the  rate  of  entry 

.  the  rate'  of  decomposition,   is  led  off  by  overflow 
ind  collected  again. — J.  T.  D. 


Battery.      C.   E.   Buell,   North    Plainfield,  New 

Jersey,  D.S.A.     Eng.  Pat.  I  1.034,  July  31,  1894. 

Tnu     inventor    claims  "a   gravity    bntterj    cell,"   having 

••the   combination   of  an  iron   upper  electrode,  a   copper 

lower  electrode,  and  an  electrolyte  consisting  of  solid  or 

Uine  copper  sulphate  with  water." — J.  C.  R. 


Electrical    Battery.       V.    I.    Feeny,    London.       From    F. 

Dubers   and  P.  Mohrdieck.  San   Francisco.  I'.S.A.     Eng. 

Pat.  14,642,  July  31,  1894. 
Tins  is  a  battery  having  sea  water  for  the  electrolyte. 
For  the  negative  electrode,  blocks  of  carbon  are  employed 
surrounded  bv  "  manganese  or  other  suitable  or  desired 
material  '  in  coarse  particles,  which  are  contained  in  a 
evlinder  having  perforated  sides.  This  cylinder,  or 
cylinders,  is  caused  by  any  suitable  means  to  rotate  on  a 
shaft  journalled  across  a  tank  through  which  the  sea-water 
circulates,  and  "  being  rotated  at  a  very  slow  rate,  a 
portion  of  it  will  always  be  submerged  in  the  liquid  and 
another  portion  will  be  constantly  exposed  to  the  air, 
wbeie  it,  and  the  contents  will  be  partially  dried  and  will 
absorb  a  certain  ainourt  of  oxygen  from  the  atmosphere, 
which  remains  therein  when  it  is  again  plunged  beneath 
the  surface  of  the  exciting  liquid."— J.  C.  B. 


Improvements  in  or  connected  with  Diaphragms  for 
Electrolytic  Purposes.  M.  Kiliani,  YV.  Kathenau,  and 
C.  Suter,  Neuhausen,  Switzerland,  and  the  Corporation, 
"  Elektrochemische  Werke,"  Merlin,  Germany.  Eng. 
Pat.  15,276,  August  10,  1894. 
These  improvements  relate  to  the  construction  of  *'  an 
acid  proof  and  alkali  proof  diaphragm  "  in  the  form  of  a 
vessel  built  up  of  a  permeable  membrane  ("  parchment, 
glass-wool,  asbestos,  card,  or  like  ")  held  between  frames 
of  lattice-work.  This  lattice  is  composed  of  parallel  laths, 
bars,  or  rods  of  acid  proof  material,  such  as  glass,  porcelain, 
or  like,  secured  to  end  frames  which  are  indented  or 
notched  to  receive  them.  The  frames  thus  determiue  the 
shape  of  the  diaphragm  or  receptacle,  as  rectangular 
frames  for  rectangular  vessels,  oval,  or  round  frames  for 
corresponding  shaped  diaphragms.  The  permeable  or 
porous  material  is  tightly  stretched  arouud  this  cage,  and 
surrounded  by  another  outer  casing  of  similar  lattice  work, 
retained  in  position  by  india-rubber  rings,  or  by  wire 
■wound  round  them. — J.  C.  R. 


XII.-FATS.   OILS,   AND   SOAP 

MANUFACTURE. 

The  Bleaching  and  Purifying  of  Refuse  Ureases  from 
Slaughter-houses.  L.  Virolleaud.  Hull.  S,oc.  Chim. 
11—12,  1894,  526—528. 
The  animal  refuse  coming  from  slaughter-houses  is  placed 
in  tanks  of  100  galls,  capacity.  50  galls,  of  water  and 
about  2  per  cent,  of  sulphuric  acid  (53°  15.)  are  added,  and 
the  whole  is  then  boiled  by  means  of  a  perforated  steam 
coil,  laid  in  the  tank.  As  soon  as  the  mass  begins  to  boil, 
the  admission  of  steam  is  so  regulated  that  the  temperature 
remains  at  between  80°  and  9(J:  C.  After  two  hours'  treat- 
ment the  steam  is  shut  off,  the  tank  covered  and  left 
standing  until  the  following  morning.  The  grease  which 
has  collected  on  the  surface  of  the  water  is  removed.  The 
insoluble  residue  which  has  settled  to  the  bottom  of  the 
tank,  when  dried,  forms  good  nitrogenous  material  tor 
fertilisers.  The  grease  thus  obtained,  is  ireed  from  the  dis- 
agreeable odour  and  the  objectionable  green  colour  which 
are  peculiar  to  it  after  treatment  with  potassium  perman- 
ganate. This  operation  is  carried  out  by  melting  the  grease 
with  direct  steam,  then  adding  for  each  100  kilos,  of  grease 
under  treatment  a  previously-prepared  mixture  of  1  kilo. 
potassium  permanganate  with  300  grms.  of  sulphuric  acid, 
and  energetically  agitating  the  whole  mass.  After  this 
treatment,  the  whole  is  again  left  over  night,  and  on  the 
following  morning  the  now  odourless  and  colourless  grease 
is  separated  from  the  acid  solution  upon  which  it  is 
floating.— C.  O.  \V. 


Improvements  in  Apparatus  for  Refining  Metal  by  Electro- 
lysis. H.  A.  House,  sen.  and  jun.,  East  Cowes,  and 
K.  B.  Svmon,  London.  Eng.  Pat.  16,002,  August  22, 
1894. 

A  lA.vi;  containing  the  solution  is  fitted  above  the  level  of 
the  liquid,  with  a  horizontal  rotating  shaft,  on  which  are 
wheels  of  insulating  material  provided  with  metal  poles 
near  the  rim,  connected  with  a  segmental  commutator  near 
the  axle.  These  wheels  are  alternately  anodes  (the  crude 
metal  being  attached  to  the  pole)  and  cathodes.  Contact 
pieces  make  and  break  with  each  segment  as  it  comes  into 
and  out  of  the  solution.  Above  the  solution  are  arranged 
brushes  to  clean  the  anodes,  and  blades  or  scrapers  to 
remove  the  deposited  metal  from  the  cathodes,  at  each 
revolution.  The  new  metal  falls  into  appropriate  chutes 
or  receptacles,  while  any  which  falls  into  the  trough,  or 
any  material  falling  from  the  anodes,  is  caught  in  a  series 
of  canvas  bags  arranged  under  the  wheels. — J.  T.  D. 


The  Examination  of  Wool-fat.  W.  Herbig.  Dingl. 
Polyt.  J  292,  1894,  42— 47  and  66—69. 
Previous  investigators  of  the  chemistry  of  wool-fat  (with 
ti  i  >  \  ''cption  of  some  of  the  earliest  workers)  have  taken  as 
a  starting  point  the  material  obtained  by  adding  the  fatty 
acids  precipitated  by  acidifying  the  potash  soaps,  which  can 
be  extracted  from  raw  wool  by  simple  washing  with  water, 
to  the  true  wool  fat  consisting  of  cholesterol  and  the  esters 
derived  from  it.  The  author  has  adopted  the  preferable 
plan  of  extracting  raw  wool  with  ether,  and  thus  obtaining 
the  wool-fat  free  from  any  educt,  such  as  a  fatty  acid 
arising  from  the  decomposition  of  the  potash  soap  naturally 
present  in  the  fleece.  Complete  separation  of  the  wool-fat 
and  the  potash  soap  is  not  practicable  in  one  operation,  as 
the  former,  when  extracttd  from  the  wool  by  dry  ether, 
carries  with  it  a  certain  quantity  of  the  latter,  and  the  latter, 
if  removed  by  washing  with  water,  emulsifies  a  portion  of 
the  former.  The  present  investigation  was  confined  to  the 
examination  of  the  behaviour  of  wool-fat  on  saponification, 
— particularly  in  respect  to  the  action  upon  the  fat  of  sodium 
ethylate, — and  to  the  separation  of  the  fat  into  constituents 
differentiated  by  the  greater  or  less  ease  of  the  saponifica- 
tion. Four  samples  of  wool  were  used,  their  places  of 
origin  being  Xew  Zealand,  Australia,  South  America,  and 
Bussia.     Large  differences  in  quality  were  observed. 

The  samples  of  wool-fat  examined  by  the  author  were 
obtained  by  extracting  portions  of  200  grms.  of  very  finely- 
shredded  wool  for  about  16  hours  with  dry  ether,  filtering 
the  resulting  solution,  distilling  off  the  ether,  and  spreading 
out  the  fat  in  large  shallow  dishes,  which  were  heated  on 
the  water-bath  until  all  ether  had  been  driven  off,  special 
care  being  necessary  on  account  of  the  persistence  with 
which  wool-fat  retains  the  last  portion  of  a  solvent.  Pro- 
longed exposure  to  100°  C.  is  unadvisable,  although  the 
author  dissents  from  the  supposition  of  Lewkowitsch 
(Chem.  Centr.  1892,  1,  652;  this  Journal,  1892,  136  and 
137),  that  the  formation  of  anhydrides  or  lactones  is  likely 
to  occur  when  fatty  acids  are  treated  in  this  manner.  The 
character  of  each  sample  obtained  from  the  wool  extracted 
in  the  manner  described  above,  is  appended. 

(1.)  lVoo/-/rtt  from  Mew  Zealand  Wool. — The  raw  wool 
felt  very  greasy,  contained  many  clots  of  fatty  matter,  some 
red-yellow  and  others  black  in  colour.  The  fat  obtained 
was  fairly  soft  when  fresh,  Jint  became  harder  on  keeping. 
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[n  the  fused  state  it  was  dark  red  by  Iran  mitted  light.  It- 
srat  scarcely  disagreeable,  being  slightly  aromatic. 
Hie  characteristic  smell  which  distioguishes  wool  fat 
almosl  absent,  except  when  the  sample  bad  been  kept  fused 
some  time.  The  wool  yielded  16*6  per  cent,  of  fal 
runt  mi  jug  i  ■  9  |"  r  oenl  ol  potassinn 
i  lie  fat  |,  calculated  from  the  percentage  of  ash. 

l 'j  i  Wool/at  /nun  Australian  Wool.  -The  raw  wool 
hud  the  same  properties  as  the  former  specimen.  The 
wcol-tal  was  brownish-yellow,  somewhat  darker  than 
■ample  (1)  The  smell  ".is  al-..  faint,  similarity  to  (.1) 
being  again  apparent.  The  fal  remained  fairly  soft  after 
baling  been  kept  for  a  year.  It  amounted  to  16  per  cent, 
of  the  weight  of  the  woof,  and  contained  1*24  per  cent,  of 
potassium  oleate  I  reckoned  on  the  fal ). 

(8.)  Wool-fat  front  South  American  Wool. — The  ran 
wool  ivit   muoh   less  greasy  than  the  pre'  i  |      imens, 

bat  was  considerably  dirtier.  The  ethereal  solution  of  the 
rat  had  a  strong  yellowish-green  fluorescence.  The  yield 
was  I  :  ■■  I    r  cent.,  <  ontaining  9  *25  per  cei  isium 

ite.      rhe  fat  was  fairly  hard,  and  yellowish  olive-gri  i  n 
■'.mr.  being  lighter  than  the  previous  samples.    The 
smell  »as  similar  to  that  already  recorded. 

(4.)  Wool-fat  from  Russian  Wool. — The  raw  n-o.il  was 
long  in  fibre  and  but  slightly  tri .-u~\  to  feel.  The  yellow- 
red  elots  of  fatty  matter  presi  nt  in  the  first  two  wools  were 
absent,  being  replaced  by  dark  masses  containing  the  hulk 
of  the  fat.  The  yield  of  fat  was  6*6  per  cent.,  and  the 
content  of  potassium  oleate  was  24*4  per  cent  of  the  total 
fatty  extract.  The  fat  was  soft  at  20  C,  and  dirty  brown 
in  colour.  As  will  be  seen  in  what  follows, its  behaviour 
on  saponification  was  abnormal  when  compared  with  that 
of  the  remaining  samples. 

The  aeid  numbers  of  all  four  samples  are  marly  identical, 

evident  from  the  following  figures: — 

Aeid  Number. 

(l.)  Wool-fat  from  New  Zealand  wool  ir:s 

{-.)  „  ..      Australian  15'5 

(s.)        .,  .,    South  American 13*2 

..     Russian  18*9 

The  rest  of  the  author's  work  has  been  directed  to  the 
saponification  of  the  foregoing  samples  of  wool-fat  under 
different  conditions,  in  order  to  ascertain  at  what  point  the 
saponification  of  even  difficu  tly  saponifiahle  substances, 
such  as  cholesteryl  esters,  becomes  complete.  At  an  early 
stage  of  the  proceedings  it  was  fonnd  that  saponification 
took  place  a  good  deal  more  rapidly  over  a  naked  flame 
than  in  a  water-bath,  as  is  evident  from  the  following  figures 
obtained  with  an  Australian  wool-fat  :  — 


l»r. 


Mil  '..I 


It  therefore  appears  that  compli  ti 
satisfactorily  effected  bj    an   hour's   heating  in  a  flask  pro- 
vided with  a  vi  rtical  c  indensei  over  a  naked  flame. 

In  examining   thi     Fdm    san  pies    ol    m  ol  fal  mentioned 
above,  saponification  was  effected  by  heating  for  one  hour, 
and  for   tour  honrs  over  a   naked  Same,  the  Ion 
being  found  to  have  but  little  influence  on  the  final  result. 
tit  i-  true  that   i  was  observed  in  the  case  of  the 

Russian  wool-fat,  but  this  was  in  othi  tbnormal, 

as  will  appear  from  figures  to  be  subsequently  givi  a  I  I  hi 
numbers  given  by  the  1  and  I  hours  saponification  are 
quoted  in  the  following  table: — 

Saponification  Number. 


■ 


Four  i. 


New  Zealand  wool-fat.... 

Lustrnlian  wool-fat 

South  American  wool-fat 

Russian  wool-fat 


102*54—103*55         102*70 
88*24  -  91*88  9ir31 

7777— "8*30  79*50 


In  order  to  determine  whether  the  actual  limit  of  - 
fication  had  been  readied,  saponification  was  effected  under 
pressure  (  at  a  temp,  ratine  of    105  — 110    C.)  using   normal 
alcoholic  potash  ol  -«  strength  as  well  as  that  of  the  usual 

,  standard.  The  process  was  .allied  out  iu  copper 
pi.  --ore  tubes,  closure  of  which  was  secured  by  the  use 
of  a  had  washer  so  arranged  that  it  did  not  come  in 
contact  with  the  alkaline  solution.*  The  results  obtained 
were  as  lollows  :  — 


Saponitication  Number. 

'-Potash. 

- 

2)1  Pc 

One  Hour. 

Ten  Hoars. 

One  Hour. 

Tea  flours. 

104*56—105*42 

94-98—  95*11 
79*94—  S<v.;t 

112*11— 118*90 

94*83-  9538 
84*92—  85*03 

110*  5—110*7 
112*73—11 

98*«8—  98-96 
94-16—  95*85 

Ill*  2—112*2 

1124-*— H2-72 

00—  99*  2 1 

95*61—  95*96 

The  saponification  numbers  must  be  corrected  for  the 
content  of  potassium  oleate  (or  stearate)  previously  deter- 
mined in  the  samples,  inasmuch  as  this  constituent  being 
already  saturated  with  alkali,  would  consume  none  in  the 
subsequent  saponification. 

The  corrected  values  are  v  H  for  New  Zealand  wool-fat, 
108 — 114  under  a  vertical  condenser;  112 — 118  under 
pressure;  (2)  for  Australian  wool-fat,  103 — 107  and  112 — 
118;  (3)  for  South   American  wool- fat,  91— lno  and  99— 


109;  (4)  for  Russian  wool-fat,  80— 103  and  96— 126.  The 
authors  state  the  conclusions  arrived  at  from  these  experi- 
ments, thus  : — 

(1.)  That  with  all  wool-fats,  saponification  under  a 
vertical  condenser,  over  a  naked  flame,  reaches  a  limit  iu 
one  or  two  hours. 

•  The  tube  was  somewhat  attacked, but  the  error  thus  introduced 
was  corrected  by  a  blank  experiment. 


" 
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(2.)  That    the    saponification    proceed    farther     -with   " 
potash  in  a  copper  tube  under  pressure  than  in  a  flask  with 
■  denser,  and    that   the    point    thus    reached  varies  with 
the  character  of  the  fat. 

l'lnt   the   limit  of  saponification  of  all  wool-fats  is 
reached  by  one  hour's  heating,  under  pressure,  with  2it 
ish.     (This  Journal,  1892,  nr.) 

On  account  of  the  value  claimed  for  the  use  of  sodium 
ethvlat.  as  a  saponifying  agent,  the  author  made  a  series 
of  experiments  with  this  reagent  (10  gnus,  of  sodium 
in  150  cc.  of  alcohol),  adding  it  in  regulated  amouut 
,15  cc.)  to   the   wool-tat    either  suspended   in   alcohol   or 

-  veil  in  ether.  The  results  are  recorded  in  tables, 
and  may  be  verbally  summarised  as  follows: — Saponi- 
fication of  wool-fat  with  sodium  ethylale  in  alcoholic 
solution  (or  suspension)  never  reaches  the  limit  arrived 
at  by  the  method  of  heating  under  pressure  (see  thi> 
Journal.  I S 9 2 .  1 3 7 ) .  In  ethereal  solution  it  proceeds  to 
the  same  point  as  that  arrived  at  by  saponification  with 
alcoholic  potash  under  pressure,  but  fails  to  saponify  that 
portion  of  the  fat  which  requires  the  use  of  2 it  alcoholic 
potash  under  pressure  for  its  complete  attack.  The  author 
concludes  that  the  use  of  sodium  ethylate  presents  no 
tangible  advantage  in  the  treatment  of  fats  difficult  of 
saponification. — B    B. 


Studies  in  Oil  Analysis.  II.  Ballantyne.  A  paper  read 
before  the  Glasgow  Citv  Analysts'  Soc.  Abstracts  No.  4. 
1893-94,  6. 

See  wider  XXI11.,  page  1 100. 


Valuation    of    Wool    Fat.     E.   v.   Cochenhausen.      Dingl. 
Polyt.  J.  292,  1894,  91—96;    112—116. 

See  under  Will.,  page  1100. 


PATENTS. 

Improvement*  in  Recovering  Grease  from  Waste  Suds 
which  have  been  used  in  Washing  Wool,  Hair,  or  other 
Fibre.  A.  J.  Inston,  Kidderminster.  Eng.  Pat.  17,309, 
September  14,  189  I. 

This  patent  is  for  a  method  of  recovering  the  grease  con- 
tained in  waste  suds  from  the  washing  of  wool,  hair,  or 
other  fibre.  The  ordinary  method  consists  in  treating  the 
suds  with  sulphuric  acid,  and  collecting  the  "  recovered 
grease  "  which  rises  to  the  surface.  The  patentee  seeks  to 
avoid  the  use  of  any  acid.  He  first  strains  or  filters  the 
suds  to  remove  suspended  impurities,  then  adds  "an  alkali 
such  as  caustic  soda,  caustic  potash,  or  the  like,"  and  boils 
for  about  two  hours.  "On  the  liquor  cooling,  the  grease 
will  be  found  in  a  solid  cr  viscous  state  at  the  top,"  and 
can  be  separated  and  dried  or  pressed  in  the  ordinary  way, 
the  liquor  beneath,  being  run  to  waste.  This  is  the  first 
method  claimed.  The  second  consists  in  using,  instead  of 
the  alkali,  oil,  tallow,  or  other  oleaginous  material,  the 
process  otherwise  being  the  same.  The  third  method 
consists  in  usiujr  a  mixture  of  alkali  and  oil.  — L.  A. 


attached  to  the  surfaces  of  the  cylinder  and  barrel.  The 
barrel  surface  is  preferably  ribbed  or  fluted.  At  the  feeding 
end  of  the  machine  a  number  of  saws  are  placed,  which 
facilitate  the  introduction  of  the  seeds  into  the  space 
between  the  barrel  and  the  cylinder.  The  same  arrange- 
ment of  saws,  together  with  a  brush  to  remove  from  the 
saw  -  the  fibre  adhering  to  them,  is  placed  at  the  exit  end  of 
the  machine. — J.  J.  K. 

Improvements  in  and  Connected  with  Oil  and  other  like 
Presses.  J.  Y.  Johnson,  London.  From  C.  Gounelle, 
Moreilles.     Eng.  Pat.  23,595,  December  7,  1893. 

See  under  I.,  page  1048. 


Improvements  in  Machinery  for  Cleaning  Cotton  Seed. 
J.  Bibby,  Liverpool.  Eng.  Pat.  21,372,  November  10. 
1893. 

This  relates  to  a  machine  for  removing  the  adhering  fibre 
or  lint  of  cotton-seed  after  the  bulk  of  the  cottou  has  been 
removed,  and  for  cleaning  the  seed  thoroughly  without 
damaging  it.  It  is  composed  of  an  outer  cylinder  and  an 
inner  revolving  barrel,  the  axes  of  which  tire  horizontally 
disposed.  The  inner  surface  of  the  cylinder  and  the  outer 
surface  of  the  barrel  are  lined  with  emery,  which  holds  the 
seeds  against  the  rotary  action  of  the  barrel.  By  this  means 
the  cotton  is  removed,  and  the  surface  of  the  seed  polished. 
In  some  cases  wire  netting  (through  the  meshes  of  which 
the  emery  in  a  moist  or  plastic   condition  is   squeezed)  is 


Improvements  in  the  Manufacture  of  Cleansing,  or  Soap 
Powder  for  Washing  Fibrous  and  other  Materials. 
Andrew  Boss  Scott,  Glasgow.  Eng.  Pat.  1963,  January 
30,  L894. 

Cocoa-nut  or  palm-nut  oil  is  saponified  with  caustic  soda 
in  slight  excess,  the  excess  being  afterwards  allowed  to 
remain,  or  neutralised  with  any  suitable  acid  or  acid  salt, 
preferably  boric  acid.  Water  aud  soda-ash  are  then  added 
in  such  proportions  that  the  mixture  will  contain  from  20  to 
60  per  cent,  of  crystallised  sodium  carbonate.  The  mixture 
is  cooled,  pulverised  in  a  disintegrator,  and  then  intimately 
mixed  with  ammonium  sulphate  in  proportion  equivalent  to 
the  sodium  carbonate.  The  ammonium  carbonate  formed 
by  double  decomposition  imparts  the  desired  properties  to 
the  compound. — L.  A. 


Process  and  Apparatus  for  Obtaining  Glycerin  and  other 
Products  from  Soap-Makers'  Spent  Lyes.  J.  V.  liuym- 
beke  aud  \V.  F.  Jobbius,  New  York,  U.S.A.  Eng.  Pat. 
12,367,  June  26,  1894. 

Theke  are  4»  claims,  the  gist  of  which  consists,  firstly,  in 
an  improved  process  for  recovering  products  from  the  spent 
lyes  by  removing  the  heavy  impurities  as  a  sediment, 
allowing  the  rye  to  cool,  whereby  suspended  soap  is  brought 
to  the  surface,  and  dissolved  soap  is  separated  and  sus- 
pended, and,  as  such,  is  brought  to  the  surface  and  the 
separated  soap  skimmed  off,  the  operation  being  carried  on 
previous  to  the  addition  of  any  chemicals  to  the  lye. 

Secondly,  in  an  improved  dash-plate  for  use  in  vacuum 
evaporators  or  similar  chambers  in  which  liquids  or  fusible 
solids  are  heated,  comprising  the  annular  dash-plate  within 
the  chamber,  and  an  imperforate  dash-plate  supported  above 
or  below  the  annular  one,  and  in  line  with  the  opening 
thereiu. — J.  J.  K. 


A  New  or  Improved  Apparatus  for  Treating  Substances 
containing  Fats  and  Oils.  W.  O.  Bobbins,  New  York. 
Eng.  Pat!  !  1.S21,  August  2,  1^94. 

This  is  a  complete  self-contained  apparatus  for  extracting  oil 
from  seeds,  wool,  and  other  substances  by  means  of  a  solvent, 
and  for  recovering  the  solvent  for  use  again.  It  consists  of 
a  cylinder  for  receiving  the  material  to  be  treated,  a  pipe  for 
conveying  gasoline  from  a  tank  and  spraying  it  through  the 
material  within  the  cylinder,  steam-pipes  for  heating  the 
gasoline  after  admission  to  the  cylinder,  an  air-compressor 
for  expelling  the  solution  of  the  oil  in  gasoline  from  the 
cylinder  into  a  still,  where  the  oil  and  solvent  are  separated, 
a  vessel  connected  to  the  still  to  receive  the  extracted  oil,  a 
worm  for  condensing  the  gasoline  vapour,  and  a  pump  for 
forciug  the  condensed  gasoline  back  into  the  vessel  from 
which  it  started.  The  whole  series  of  vessels,  pumps,  and 
condensing  worm  are  connected  by  pipes  and  valves,  so 
that  after  the  material  has  been  placed  inside  the  cylinder, 
and  the  latter  closed,  the  complete  extraction  of  the  oil, 
the  separation  of  the  oil  and  solvent,  and  the  drying  of  the 
material,  can  be  effected  without  opening  any  part  of  the 
apparatus.  The  material  to  be  treated  is  contained  in  a 
cylindrical  car  of  wire  netting,  fixed  on  wheels,  which  runs 
on  rails  within  the  cylinder.  The  single  claim  is  for  the 
complete  apparatus  as  described  aud  illustrated  in  the 
specification. —  L.  A. 
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S    utions    >'/   Sweet    Carbamides    in   (hi*.   Fats,    We 
Resins,  and  Process  of  Making  tin  same.     A   Si 
Cambridge,  I    S.A.     Eng.  Pal   13  ist  14,  1894. 

lii »  invent,  r  haa  found  thai  ao  agreeable  sweel   taate  can 
be  communicated  to  the  saponifiable  oils,  fata,  waxeS] 
resin-  by  dissolving  in  them  certain  sweol  carbamides,  such 
as  paraphcoetol   oarbamide  (M  Dulcine  "),  which    he  uses 
almost  excluaively.     He  finds   thai   the    solubility   of  1 1  •  i ~- 

substance  in  the  neutral  oils,  fats,  \  •    ia  al si  nil  in  the 

cold,  and  greatest  between  140   and  160   <    ,  Inn  thai  when 

e  solution  has  been  effected   in  the  bol   oil,  and  any 

excess  of  the  carbamide  which  may  have  crystallised  out  on 
ling  baa  been  filtered  off,  enough  is  stil!  retained  in 
solution  to  imparl  a  bw4*I  flavour  to  the  eold  oil,  Sec ,  the 
proportion  so  retained  varying  from  less  than  0'  l  per  cent. 
io  over  .'in  per  cent  of  the  oil,  &c.  taken.  He  baa  further 
found  thai  the  free  acids  of  the  above  pro  luets  dissolve  the 
sweetening  agent  much  nun.  Freelj  than  tin*  neutral  pro- 
ducts themselves,  and  by  taking  advantage  of  this  fact  he 
bas  devised  anothei  method  of  effecting  solution,  Thus,  if 
the  oil,  &c  to  be  sweetened  does  not  already  contain  suffi- 
cient free  acid,  he  adds  some,  it  produces  some  in  the  oil 
itself  by  partial  saponification,  followed  by  decomposition 
of  the  soap  with  acid  and  washing  with  water,  lie  then 
dissolves  the  carbamide,  either  in  the  free  acid  beforo  adding 
it  to  the  oil, or  in  the  naturally  acid  or  artificially  acidified 
oil  itself,  solution  being  hastened  by  heating  the  mixture 
in  the  water-hath.  Another  method  of  effecting  solution  is 
to  dissolve  the  carbamide  in  a  volatile  solvent,  which  is 
then  mixed  with  the  liquid  or  liquefied  oil  and  afterwards 
evaporated  off. —  1-  A, 


■   XIII— PIGMENTS,  PAINTS  ;  RESINS, 
VAENISHES ;  INDIA-RUBBER.  Etc. 

(A.y- PIGMEN  IS,  FAINTS. 
PATENTS. 

The   Manufacture  <>r  Production  of  Paints.     W.   A.  and 

B.  II.  C.   Wilson   and  \V.  li.  l'riest,  London.     En;:.  Pat. 
17,1.">'.',  September  18,  1893. 

I'.v  the  addition  of  about  one  part  of  amorphous  lead 
hydrate  to  two  parts  of  such  substances  as  barium  or 
calcium  carbonate  or  sulphate,  iron  oxide,  ochre,  umber. 
sienna.  &c,  it  is  claimed  that  these  latter  become  far  more 
valuable  pigments  for  grinding  in  oil,  the  lead  hydrati 
increasing  their  otherwise  small  body  and  covering  power. 
— F.  II.  I.. 

Improvements  in  the  Manufacture  of  White  Lead.  J.  II. 
Noad  and  S.  '/■■  dc  Ferranti,  London.  Eng.  Pat  20,239, 
October  26,  18 

A  faintly  alkaline  solution  of  ammonium  acetate, prepared 
as  described  in  Eng.  Pat  6009,  1892  (this  Journal,  l 
i,  i-  added  to  litharge  and  healed  by.  steam  in  a  do 
still.  So  long  as  the  latter  is  kept  in  excess,  only  the  lead 
monoxide  is  dissolved,  all  impurities  and  higher  ox 
being  unattacked.  The  ammonia  liberated  is  condensed 
and  carbonated  by  being  passed  through  coke  towers 
through  which  a  stream  of  carbonic  anhydride  obtained  from 
lime  kilns  or  washed  furnace  gases  is  ascending.  The 
filtered  lead  acetate  solution,  still  at  the  boiling  point,  is  run 
into  another  vessel  provided  with  an  efficient  agitator,  and  the 
ammonium  carbonate  sprayed  in  ;  the  white  lead  is  filter- 
pressed,  and  the  filtrate  i-  ready  to  dissolve  a  fresh  amount 
of  litharge.  To  economise  the  amount  of  heal  required  for 
this  process,  the  still  may  be  worked  under  diminished 
•  .re. 
As  an  alternative  process,  a  solution  of  basic  I  ad  aci  tate 
is  prepared  in  the  usual  manner,  and  mixed  with  the 
calculated  proportion  of  ammonium  carbonate,  prepared  as 
above  described,  the  white  lead  filter-pressed,  and  the 
ammonium  acetate  distilled  with  chalk  o:-  iime  to  form 
fresh  carbonate  or  hydrate  (to  be  afterwards  carbonated), 
the  calcium  acetate  being  finally  decomposed  with  sulphuric 


acid,  yield  id  n  quired  foi  the  prt  p 

the  lead  m  cl  it.      'I  his  sail  maj  also  be  i 

illy  desigm  d  apparato  l  and 

I  in  the  specification,     I  .  II.  I.. 


Improved    Decorative   /'.//..    for    Walls,   Ceil  in        Dot 
Panels,  an  I  <ht    like.    J.  I.  II    Vandei    II I 

Eng.   Pal  I    i  .],.  r  27,   I  i 

\m  suitable  paper  is  coated  with  oil  painl   on  one  oi   both 

sides,  and,  wl Iry,  any  ornamented  figure  ia  printed  \vith 

"'I    paint    upon    it-    surface.     To   obtain    the    imp 

relief  in  gold,  silver,  or  bronze,  the  metal   powdi  i  is  applied 

while  the  paint  i-  still  in  the  stick]  condition,     S.  P,  E. 


Improvements  in  and  relating  i«  a  Process  of  Making 
Green  <>,,,:.  of  Chromium.  !•'.  I..  Slocum,  Pittsburg, 
and  C.  V.  Wheeler,  Allegheny,  i  .S.A.  I  ng.  Pal  15  ITS 
August  1  I,  1894. 

Tk.n  part-  of  powdi  red  potassium  oi  sodium  bit  arc, 

moistened    with    strong   livdrochoric   acid,   and  one    pan  of 
finely-divided    n  !    added,    and    the   whole    n 

into   a    paste  with    three    parts    more  of   hydrochloric    a 
The  mixture    is    then    placed    in    a    Suitable    furnace,  and 
allowed  to  burn  without  admission  of  air,  and  the  oi 
finally  washed  and  dried. — F.  II.  L. 


(A)— RESINS,  VARNISHES. 

The  Latex  of  the  Lacquer  Tree.     G.  Bertrand.     Comptes 

rend.  118,  1215—1218. 

Bj    making   an    incision   in    the  bark    of   several    specit 
Rhus  (Atiacardise)  which  occur  in   the  south-east  of  \-  i 
a  latex  is  obtained  which   the  I  Ihinese  and  Japan.  - 
a  varnish  for  their  furniture  under  the  nana-  of  lacq 
This  latex,  which    is  known  under    tie    name  of  "  So'n-ttat- 
D&u,"  is    a   thick   cream  of  a    bright   yellow,  almost   wl 
colour;   it    has  a  feeble  odour   recalling  butyric  acid,  and 
reddens  blue  litmus  paper.     It  may  be  kept  foi  a  long  time 
without    undergoing   alteration,  in    llasks,  if   the   lattei 
quite   tilled  and  well   stoppered;  but   in  contact    withair.it 
rapidly  oxidises,  becomes   brown,  and  iu  a  few   minutes 
there  is  formed  a   black  pellicle,  insoluble  in  the  ordinary 
solvents.     It  is  on  account  of  this  remarkable  property  that 
the    latex    is    employed,  and  it  is  only  necessary  to  obsi 
some  precautions  iii  applying  it,  in  order  to  obtain  a  brilliant 
and  permanent  coating  of  black. 

When    the  latex    is    treated  with    alcohol    this  alteration 
doe-    not   take    place,    and  a  precipitate  is  formed  of  a  I 
«  hich  i-  chemic  illj  i  lentical  n  ith  the  gums,  and  contains 
enzyme   designated    by   the  author,   laccase;    whilst    the 
portion  dissolved  in    the  alcohol  i-  an  oil  insoluble  in   water 
named  laccol,  which  oxid  -is    very  readily   when  exposed  to 
the   air,   becoming    red— the    more   readily,    however,    in 
presence  of   dilute  alkaline  hydroxides.     Towards  the  last 
named   compounds    it   behaves  like   pyrogallol :    thus,  the 
liquid  arm   with  the  production   of  first  a  green 

coloration  and  then  a  deep  black,  a  large  absorption  of 
oxygen  taking  place  simultaneously.  Ferric  chloride  in 
alcoholic  solution  is  immediately  reduced,  the  mixture 
becomes  green,  and  a  black  amorphous  metallic  derivative 
separates;  lead  acetate  produces  a  white  precipitate,  becoming 
bluish-green  and  finally  black  by  slow  oxidalion.  In  the 
natural  product,  the  gum  and  laccase  are  dissolved  bv  a 
little  water,  the  laccol  being  simply  emulsified.  j 
characteristic  property  of  furnishing  a  lacquer  is  due  to  the 
successive  actions  of  oxygen  and  laccase  on  the  laccol. 

—A.  !!.  L. 


Analysis  of  Sealing   II  u.c     ('.Mangold. 
Cheui.  1894,  33,  477— 47.S. 

See  under  XXWL,  page  1100. 
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PATENTS. 

I   Process  of  Manufacture  of  Films  Imitating  Mother-of- 
5.  Hahn,    Berlin.     Eng.    Pat    13,139,  July   6, 
1894. 
Whin   nitrocellulose,  dissolved   in  alcohol   and  ether,  or  in 
potash- soluble  glass,  is  spread  over  a  surface  of 
paper,  glass,  porcelain,  or   metal,  and  the   solvent 
allowed  to  evaporate,  the  film  remaining  is  said  to  have  the 
o!    mother-of-pearl.     The    proportions    recom- 
mended are  :  — 

1  part  of  nitrocellulose. 
78  parts  of  alcohol  (90  to  loo  per  cent.). 
21  parts  of  ether. 

\\  uli  soluble  glass  as  solvent    10  parts  of  this  to  90  parts 
of  water  are  employed. 

The  nitrocellulose  may  be  pure  or  crude,  or  in  different 
of  nitrification,  a-  guncotton,  &c.  Ethyl  or  methyl 
alcohol  and  sulphuric  or  acetic  ether  are  recommended. 
The  degree  of  concentration  of  the  nitrocellulose  may  be 
varied  within  certain  limits,  which  variations  produce 
different  results.  The  addition  of  bisulphide  of  carbon  in 
the  proportion  of  25  parts  to  100  of  the  above  solution,  or 
the  addition  of  benzine,  produces  a  difference  in  the  brilliancy 
and  arrangement  of  the  colours  of  the  iris  developed  on  the 
mother-of-pearl-like  surface. — S.  P.  E. 

Method  of  Varnishing  Metal  in  Light-resisting  Colours  by 
Means  of  Alizarine  Colours.  J.  Perl  and  P.  Herrmann, 
Berlin.     Eng.  Pat.  15,327,  August  11,  1894. 

The  objects  are  dipped  in  a  colourless  pyroxylin  varnish 
and  then  heated  in  a  current  of  air  at  80°  C.  until  the  varnish 
is  thoroughly  dry,  when  they  are  immersed  for  a  few 
seconds  in  a  two  per  mille  alcoholic  solution  of  alizarin, 
followed  by  a  wash  in  water,  to  change  the  colour  from  the 
original  light  yellow  to  a  golden  red. — F.  H.  E. 


(<.'.)— IKDIA-KUBBEK,  &c. 
PATENTS. 

Improvements  in  Artificial  India-Rubber.  P.  A.  Newton, 
I.. .n. Ion.  From  A.  Nobel,  Paris.  Eng.  Pat.  20,2:S4, 
October  26,  1893. 
By  dissolving  rjitro-cellulose  or  nitrated  hydro-  or  oxy- 
celluiose  in  a  suitable  non-volatile  or  slightly  volatile 
"  solvent,"  such  as  nitronaphthalene,  diuitrobenzene,  uitro- 
toluene  or  its  homologues,  products  may  be  obtained  varying 
from  a  gelatinous  consistency  to  the  hardness  of  ebonite. 
The  proportions  will  vary  from  about  20  per  cent,  of  nitro- 
cellulose in  the  finished  product,  forming  a  soft  rubber,  to 
50  per  cent.,  imitating  celluloid,  and  the  "solvent"  chosen 
will  depend  on  the  use  to  which  the  rubber  substitute  is  to 
be  put,  the  liquids  giviug  a  more  elastic  substance,  while 
mixtures  of  solids  and  liquids  may  be  employed  when  the 
product  is  to  be  used  at  high  temperatures.  By  means  of 
rollers — steam-heated,  if  desired — the  incorporation  may  be 
accomplished  without  the  aid  of  a  volatile  liquid,  or  the 
nitrocellulose  may  be   employed   wet,  the  water  being  re- 


moved after  •'  solution."  It  is  advisable  to  u-e  the  cellulose 
nitrated  only  just  enough  to  render  it  soluble,  in  order  to, 
reduce  the  inflammability  of  the  finished  product. — F.  II.  L. 


An   Improved  Preparation  for   Cleansing  Vulcanite.     I., 
and   S.    Lew,   London.     Eng.   Pat.  :',1X0,  February  14, 

1894. 
Tin:  improved  preparation  consists  of  a  "chemical  com- 
pound "  of  washed  and  levigated  calcium  carbonate, 
colcothar,  rectified  spirit,  methyl  alchohol,  and  water,  the 
addition  of  a  little  ammonia  solution  being  an  improvement. 
Ii  is  rubbed  on  with  a  rag,  the  vulcanite  being  afterwards 
washed  with  water  and  polished  with  chamois  leather. 

— L.  A. 


XIV.-TANNING.  LEATHER,  QLUE,  AND 
SIZE. 

The    Water-Content  of  the    Common    Tanning    Materials. 
\ron  Schroeder.     Ding].  Polyt.  J.  1894,  292,  234—  287. 

For  the  scientific  comparison  of  tanning  materials  a  know- 
ledge of  the  percentage  of  tannin  in  the  anhydrous  material 
is  all  that  can  be  desired,  but  for  the  purposes  of  the  tinner, 
who  deals  with  the  moist  bark,  it  is  obviously  of  little  value. 
The  question  thus  arises — What  is  the  water-content  of  the 
sample  submitted  for  analysis  ?  Is  the  moisture  in  the 
Sample  when  it  reaches  the  analyst  identical  with  that 
contained  in  the  sample  when  it  was  drawn  from  the  store  ? 
Disputes  between  buyer  and  seller  may  possibly  be  due  to 
a  variation  in  the  water-content  of  the  material. 

The  author  has  examined  11  different  tanning  materials, 
some  ground  and  some  unground,  whilst  some  were  partiallv 
ground  or  pulverised.  The  object  of  the  examination  was 
to  ascertain  the  degrees  of  variation  which  occur  in  their 
water-content  at  different  seasons.  After  the  samples  had 
been  kept  in  a  room — which  was  chosen  so  that  the  condi- 
tions might  resemble  those  of  the  tanner's  store  as  nearly 
as  possible — for  three  weeks,  in  order  that  they  might  attain 
an  equilibrium  of  moisture  proper  to  the  situation,  the  per- 
centage of  moisture  in  each  was  determined,  and  thereafter  the 
samples  were  merely  weighed  from  time  to  time,  the  variation 
in  weight  being  calculated  into  variation  of  content  of  water. 
The  samples  vatied  in  weight  from  1,400  to  4,500  grms., 
and  were  contaiued  in  linen  bags  of  known  tare ;  the 
hygrometric  variation  of  these  was  sufficiently  slight  to  be 
neglected.  In  a  second  series  of  experiments  about  100 
grms.  of  the  sample  were  contained  in  metal  cylinders  open 
at  the  top  except  during  the  weighing  process.  The  per- 
eentage  of  water  calculated  from  the  monthly  weighings  are 
tabulated  in  the  original  paper,  aud  a  very  close  agreement 
is  observable  between  the  results  obtained  in  the  two  sets  of 
experiments.  The  state  of  division  of  the  material  has 
hardly  any  effect  on  the  water  content ;  the  variation  which 
occurs  in  the  different  materials  will  be  appreciated  from 
the  following  table,  comprising  the  mean  values  for  all  the 
experiments  :  — 


Material. 


Jan.     Feb.      Mar.  ,  April. 


May.     June. 


July,  j  Aug.  |  Sept.      Oct.      Nov.      Dec.     M i 


Sumach 

Algarobilla 

< ink  bark  

Myrut.i.lnns 

Divi-divi 

I'm.  hark 

Valonia 

irlc 

Eove 

Knopperu 


11-80 

12*41 

13-93 

13-72 

18-26 

16*84 

15-71 

14-23 

16-97 

15-66 

18-11 

12-66 
12-78 
14-11 
14-00 
13-99 
16'34 
LS-82 
14-75 
16-62 
15-69 
18-20 


13-27 
13-12 
14-07 
11-11 
14-46 
16-43 
16*00 
15-OG 
10-65 
15  05 
18-33 


10-77 
12-04 
11-12 
12-3.5 
12'3I 
12's:i 
13-17 
13-57 
13'S9 
14-59 
15-39 


, 


lo-li 
11-. in 
IT  13 
11-70 
11-81 
1211 
13-10 
IS'16 
18-14 
14-19 
14-66 


9-72 
11-28 
10-48 
11*04 

11-38 
11-4S 

12'  12 
12  71I 
12-20 
1305 
13-85 


11*12 
11*97 
11-78 
12-13 
12-56 
12-87 
13*62 
13-79 
13-11 
14-57 
14-96 


11-12 
12-23 
12*04 
12*28 

12-80 
13-13 
13'70 
13-90 
13-28 
W72 
15-12 


12-27 
12-79 
1271 
12*98 
13-55 
14-09 
1143 
14-54 
13-04 
15-24 
15-68 


13*46 
13*41 

13-71 
13' 77 
14-50 
15 -OS 
1512 
15-13 
14*16 
15-51 
16*39 


11-16 
14*00 
11  '52 
14*42 
15*06 
10-04 
15'75 
15-85 
14*68 
15-94 
10-94 


11-S0      12-13 


11-27 
15-06 
14*88 


12-66 
12-92 
13*14 


1553      13-45 
16*64      14*48 


16-25 
10-16 
I  1*88 
L6*38 
17*47 


14*61 
14-41 
1113 
15-1(1 
16*26 
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It  ia  ri^rtii  to  add  tbal  in    IB«5,  the  year  of  tin-  investi- 
eation,  the  weather  suddenly  verj    warm  in   April, 

that  the  temperature  rose  during    Mar,  and  became  verj 
high  in  June. 

It  will  !»■  found  by  examining  this  table  that  the  variation 
In  content  "!'  watei  of  the  commi  n  tanning  materials  amounts 
to  from  3  to  S  per  cent.;  if  the  results  of  analyses  are 
dated  on  the  mean  ?alue  for  the  whole  year,  there  i-  an 
error  owing  to  this  amount  of  moisture  being  about  2  per 
cent,  too  Ion  to  winter  and  about  2  per  cent,  too  high  in 
Milium-!-.  Iii  the  author's  opinion,  however,  it  is  best  to 
adopt  the  mean  value  in  returning  the  percentage  of  tannin 
in  the  sample,  although  it  is  quite  reasonable  to  make 
correction  indicated  for  the  time  of  year  when  the  sample 
ived,      \.  G.  It. 


Tht  Amount  nf  Water  contained  in  Air-dried  Bark-tanned 
I  her.  \  .'ii  Scbroeder.  Dingl.  Polyt.  J.  1894,293, 
139—14:1,  ltJ4  —  1C7,  187—192 

In  the  tir-t  part  of  this  paper  the  authors  describe  the 
character  and  tannage  of  the    samples  used  in  the  inves 

m,  and  the  method  of  exposing  ti  lir  so  that 

they  might  take  op  or  lose  moisture  under  conditions  Such 
as  prevail  in  the  trade.  Kull  analj  si  -  oi  samples  are  given, 
these  differing  chiefly,  of  course,  in  the  content  of  fat;  12 
out  of  the  -i  sample-  were  dressed  leather. 

The  most  salient  points  elucidated  by  the  investigation 
are  the  following  : — 

In  the  tirst  series  of  experiments,  in  which  the  samples 
were  exposed  in  i  shed  resembling  in  its  conditions  a 
normal  leather  store,  it  was  found  thai  the  water-conti 
air-dried  leather  is  highest  in  the  three  winter  months 
—  February),  and  generally  attain-  a  maximum 
in  February,  whilst  the  minimum  occurs  in  June.  The 
following  lines  of  figures,  selected  from  the  author's  table, 
will  illustrate  the  monthly  variations  for  undressed  an. I 
I  leather  : — 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 




Leather 
i  limed). 


Kip  Upper  Leather 
ick). 


Per  Cent. 
20-15 

1  !'■,;>.! 

17-31 

16-08 

WW 

15-59 

IS-  80 

16-78 

IT-"." 

1771 

20-30 

19-55 

17-80 


Per  Ceut. 
15-00 

iri'.; 

1200 

nil 

W90 
10*76 
11-64 
12-03 

12-86 
1S-57 

11J- 

12'iw 


It  is  generally  the  case  that  dressed  leather  contain-  lcs- 
waterthan  undressed  leather.  The  mean  water-content  of 
undressed  leather  for  the  whole  year  mi-  be  taken  as 
18  per  cent.  Untanned  hide  is  much  more  hygroscopic,  and 
the  water  in  it  may  vary  from  28-20  to  1*9-14  per  cent., 
the  mean  for  the  whole  year  being  23- 13  per  cent. 

As  might  be  expected,  the  higher  the  content  of  fat  in  a 
dressed  leather,  the  lower  will  be  the  percentage  of  water. 
It  is  possible  to  calculate  the  water  (m)  in  a  dressed  leather 
when  the  percentage  of  fat  (F)  is  known  and  the  percentage 


iter  (a)  in  the  corresponding  sther   is  known, 

bj  in.  an-  of  the  '  i   — 

100 
|i.  .  (0—1 

The  in.  in  value  for  »■  for  u  ■!  leather  is 

15'  35.     I'lie  value  a  maj  be  laki  a  as  I  - 

'ii.i  which  i-  ex- I  at   a  low  ti  mpera- 

ture  |o  an  atmosphere  saturated   with  water,  will  take  up 
about 

I  he  de> iation  of  the  perccnl  r  with  the  time  ..f 

looted  meanol  18  per  cent,  for  an  undrei 
leather,  may  bes  A  leather  which  Buffers 

I..--  of  water  thi  from    August  to  February 

must  he   reported    a-  improperly    dried.     A    de  rease  of 
2  per  cent,  of  water  in  the  warmer  months  of  the  yeai 

necessarily  indicate  that   the    leather  i  badly 

dried;  but  a  In--  amounting  to  I  per  cent  must  certainly 

i  a-   such.     It   must   be   remembered,  bowi 
that  the-,    remark-    apply  only  to   the  normal  conditio! 

ttmosphere,  and  due  attention  must    \.r    paid    to  the 
bygromi  im^  in  the  room  in  which  the  exposure  of 

the  leather  is  effected. 

In  the  see.  ml  -erie-  of  experiments  the  samples  were 
exposed  in  a  room  where  the  temperature  throughout  the 
year  was  far  more  equable  than  in  the  shed.  This  differ- 
of  condition  male  hut  little  difference  in  the  mean 
water-content  of  the  leather  for  the  whole  year,  but,  as 
might  be  expected,  the  monthly  variation  wi  taller. 

This  i<  illustrated  in  a  table  giving  the  figures. — A.  G.  Ik 


J'ke  Practical   I  <>f  Tannin    fn  i      Myrabolans, 

Von  Seine,  der.     Dingl.  Tolyt.  J.  292,  213—214. 

Tiik  use  of  myraholans,  the  fruit  of  Terminalia  Chebula 
(Willd),  is  yearly  extending  in  Germany,  In  ls'.;l  there 
were  imported  62,870  centners  (1  centner  =  50  kilo-.  ..r 
in"  Hi. I;  ami  in  1893,  101.394  centners.  Myrabolans 
contain  on  the  average  30  per  cent,  of  tannin,  and  tannin 
can  he  bought  at  pie-ent  in  this  form  cheaper  than  in  almost 
any  Other.  The  price  of  myrabolans  of  good  medium 
quality  i-  7  marks  per  cent-  ].«>  lb. ), which  corre- 

i-  to  0-24  mark  per  centner  for  1  percent,  of  tannin, 
compared  with  OJ'J  mirk  for  oak-bark  tannin  and  0-2C 
mark  for  fir-bark  tannin.  Somewhat  inferior  qualities  of 
myraholans,  containing,  however,  very  little  less  tannin,  can 
be  had  for  5*5  marks,  or  a  cost  of  0-18  mark  tori  per 
cent,  of  tannin.  The  only  material  approaching  this  in 
cheapness  is  quebracho  wood,  4-25  marks  per  centner, 
per  cent,  of  tannin,  or  O-  111  mark  for  1  per 
cent. 

Myrabolans  alone  do  not  give  satisfactory  results  in 
tanning,  imparting  an  unpleasant,  greenish-yellow  colour  to 
the  leather.  They  are  largelj  used  in  mixtures  with  more- 
expensive  materials,  e.g  ,  oak-bark,  in  order  to  lower  the 
cost,  and  in  some  cases  can  replace  knoppern  and  valonia. 
If  the  colour  is  not  important,  myrabolans  and  quebracho 
wood  form  a  very  cheap  mixture,  the  addition  to  which  of 
fir-bark  considerably  improves  the  colour. 

The  fruit  is  move  or  less  pointed  at  both  ends,  and  on 
the  average  3  cm.  long.  The  more  expensive  kinds  have  a 
light  yellowish-brown  colour,  the  lower  qualities  being 
darker  in  appearance  and  containing  nearly  as  much 
tannin.  The  fruit  consists  of  an  outer  fleshy  rind,  of  loose, 
parenchymatous  tissue,  in  which  most  of  the  tannin  is 
contained,  and  within  this  a  hard  stone  enclosing  the  seed 
and  bearing  very  little  tannin.  While  the  rind  is  easily 
reduced  to  powder,  the  stone  i-  extremely  ditficult  to  grind. 
The  rind  on  the  average  forms  65  and  the  stone  35  per 
cent,  of  the  whole  fruit.  The  following  analyses  show  the 
proportion  of  tannin  in  different  qualities  of  myrabolans 
and  in  different  parts  of  the  same  fruit.  They  are 
calculated  on  the  average  percentage  of  water  =  13  per 
ceut. 
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Selected  dark   nivrabolaus,   inferior  in  appearance,   con- 
sisting  r  cent,  riml  ami  36*5  per  cent,  stone. 


— 

Kind.            Stone.           JJ* 

PerCent. 

35-44; 
23-65 

271 

■:.-.-  is 

PerCent.      PerCent. 

13-00               13-00 

3-5:               23-80 

Organic     substances 
tannii 

332               16-19 
0-71                 2-00 

79-65             45-01 

100  00 


100-00 


Total  extract 

Sugar    (calculated  as  grape 
sugar). 


II. 

Selected  light-coloured  niyrabolans,  of  good  appearance, 
with  67-58  per  cent,  rind,  and  32-42  per  cent,  stone. 


Rind. 


Stone. 


■Whole 
Fruit. 


Water 

Tannin  substances 

Organic      substances      (not 

tannin). 
Ash  of  extract 

Insoluble  in  water 

Total  extract 

Sueur   (calculated  as   grape 
sugar). 


Per  Cent. 
13-00 

Per  Cent. 
13-00 

PerCent. 
1300 

42-31 

2-60 

29-46 

20-98 

2-5S 

15-02 

335 

0-58 

2-44 

20-33 

SI -24 

40-08 

100-00 

100-00 

100-00 

6667 

5'76 

46-92 

7-40 

0-50 

5-16 

Myraholans  are  used  either  in  the  ground  condition  or 
a*  extract.  In  the  former  case,  since  the  stones  contain 
little  tannin,  and  are  difficult  to  grind,  the  rind  and  stone 
art  sometimes  separated  mechanically,  and  the  rind  only 
groand  to  powder.  Such  a  separation  is  necessarily  very 
imperfect,  while  the  stones  form  a  by-product  difficult  to 
make  use  of,  and,  if  this  product  is  considered  as  waste, 
the  expenses  of  grinding  are  considerably  increased.  To 
illustrate  the  incompleteness  of  a  mechanical  separation, 
two  rumples  were  obtained  from  a  tannery,  ground  on  the 
spot  for  their  own  age,  of  which  one  should  consist  ehiefly 
of  ground  rind,  the  other  of  the  residual  stones.  On 
analysis  the  percentages  of  tannin  in  the  two  are  found  to 
be  very  near  together.     Water  is  assumed  at  13  per  cent. 

Tannin 
Substances. 

Per  1 

Nominal1:  ng  chiefly  ol  rind 85"89 

„  ,.  stones 3191 

It  mav  be  concluded,  then,  that  it  is  better  either  to  grind 
the  whole  fruit  or  to  extract  it.  Extraction  of  myraholans 
1-  a  \,  rv  rational  method,  because  the  greater  part  of  the 
tannin-containing  rind  is  soluble  in  water.  On  boiling 
with  water,  the  rind  take-  up  water  and  the  swollen  fruits 
give  up  almo-t  all  their  tannin  if  the  liquor  be  changed 
sufficiently  often.       The  extraction   of   whole  myraholans 


succeeds  well  in  practice.  Some  time  ago,  in  the  Ereiberg 
tanning  school,  n  sample  lot  of  myraholans  was  extracte  I 
in  a  closed  extraction  boiler.  The  fruits  were  analysed 
before  extraction  and  after  three-  and  fourfold  boiling, 
with  these  results  (water  reckoned  at  13  per  cent.)  :  — 


Before 
Ext  raclion. 

Three 

Times 

Extracted. 

Four 

Times 

Extracted. 

Per  Cent. 
18-00 

32-14 

11-05 

2-27 

41-51 

PerCent. 
13-00 

4-65 

3- 30 

(1-40 

78-65 

Per  Cent. 
13-00 

3-1& 

Organic      substances      (not 
tannin). 

1-48 

fl"'9 

lOO'OO 

100-00 

100-00 

The  weight  of  the  myraholans  dried  in  air  after  three 
extractions  is  52  S,  and  after  four  extractions  50-6  per 
cent,  of  their  original  weight.  Hence,  of  the  32  •  1 4  per  cent, 
of  tannin  in  the  fruit,  after  three  extractions,  2-46  per  cent, 
remains,  and  after  four,  only  1 -61  per  cent,  is  still  in  the 
residue.  Thus,  in  the  last  case,  of  32-14  parts  tannin, 
30-53  parts  are  brought  into  solution — a  highly  satisfactory 
result,  and  one  that  points  to  the  extraction  of  unground 
myraholans  as  a  safe  and  commendable  process. — R.  15.  B. 


The  Estimation  of  Sugar,  and  on  the  Sugar-Content  of 
Tanning  Materials,  Tanning  Extracts,  Tanning 
Liquors,  and  Weighted  Leather.  V.  Schroeder,  A.  Bartel, 
and  W.  Schmitz-Dumont.  Dingl.  Polyt.  J.  1894,  293, 
229—237,  252—260,  281—287,  297—304. 

See  under  XXIII.,  page  1101. 


PATENTS. 
Improvements    in    or    connected  with    Tanning  Hides  and 
Skins.     J.   Durio,  Turin,  Italy.     Eng.   Pat.   16,783,  Sep- 
tember 6,  1893. 

The  hides  are  limed,  unhaired,  fleshed,  and  treated  to 
remove  the  lime,  as  usual.  They  are  then  immersed  in  a 
solution  of  "  granular  hydrate  of  soda,''  containing  3 — 12 
kilos,  of  hydrate  per  100  kilos,  of  hides  and  400  kilos,  of 
water.  They  are  then  placed  in  a  centrifugal  machiue  to 
remove  the  absorbed  hydrate,  washed,  and  pressed.  De- 
greasing  by  means  of  a  suitable  solvent  in  a  centrifugal 
machine  concludes  the  preparation. 

The  prepared  hides  are  suspended  in  a  drum  into  which 
liquid  tannic  extract  (in  the  condition  in  which  it  is  sold  in 
the  trade  and  without  dilution)  is  introduced  at  intervals 
in  gradually  increasing  quantity  until  the  tanning  process 
gets  slow,  whereupon  the  quantity  introduced  is  gradually 
decreased.  The  drum  should  receive  a  continuous  motion 
so  that  the  hides  may  be  agitated  in  the  tannic  extract ; 
the  rapidity  of  agitation  is  regulated  according  to  the  quality 
and  thickness  of  the  hides,  the  minimum  time  of  tannage 
being  about  two  hours  and  the  maximum  about  24  hours. 

The  advantages  claimed  for  the  process  are  that  it  can 
be  used  in  any  district,  and  the  tanner  thus  rendered  inde- 
pendent of  the  quality  of  the  water  supply,  and  that  the 
product  is  better  than  that  obtained  bv  the  old  methods. 

—  A.  G.  B. 


Improvements  relating    to    the    Manufacture   of  Artificial 
Whalebone    and    to    Apparatus    therein,:      M.    Levy, 

A.    liustin,    and     h.    Boyer,   Paris.       Eng.  Pat.   20,144, 

October  25,  1893. 
To  unite  two  pieces  of  buffalo  horn  in  order  to  make  a  long 
piece  of  artificial  whalebone,  the  ends  of  the  pieces  are 
immersed  for  from   5  to   10  minutes  in  a  hot  solution  of 
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An    rmprovemenl    in    Softening    and    Cleansing     Hides. 
Vf.  L.  Jaokson,  London.    Eng.  Pat.  22,849,  November  28, 

1;  w\  hides  and  skin-,  bi  fore  tliej  arc  unhaired,  arc  softened 
.i it.l  cleansed  bj  thoroughly  Boaking  them  and  then 
beating  them  bj  Culling  stocks  oi  equivalent  apparatus. 
The  improvement  consists  in  adding  a  soluble  antiseptic 
during  this  process;  common  salt,  chloride  of  magnesium, 
calcium  carbonate,  or  Bodium  sulphate  is  recommended. 
For  a  full  -u.'.l  bide  l  —  l  \  lb.  of  the  Ball  should  be  added. 

— A.  G.  B. 


Improvements   in   the  Manufacture  of   Animal  Charcoal. 
C.  W.  Eriens,  London.     Eng.  Pat.  8112,  April  24,  1894. 

\V  ibi  i  leather  or  Bcrap,  or  the  trimmings,  or  curriers'  cut- 
f  hides  or  skins,  are  steeped  in  water  at  100° — no  ]•'. 
.  for  js  honrs,  and  then  pressed  to  expel  r I» « -  absorbed  liquid. 
The  steeping  process  is  repeated  for  another  48  hours  and 
the  materials  are  again  pressed  ;  thej  are  now  tightly  parked 
into  an  iron  cylinder,  provided  with  the  usual  condensing 
apparatus  for  the  recover}  of  by-products,  and  "the  whole 
i-  introduced  into  n  retort  to  effect  the  carbonisation. 

—A.  G.  B. 


Improvi  nil 'iiis  in  Processes  and  Apparatus  for  Cooling 
Glue  am!  Forming  it  into  Sheets.  V.  C.  Hewitt,  New 
York.  U.S.A.     Eng.  Pat.  11,426,  June  12,  1894. 

Thk     liquid    glue    is    allowed    to    How    on    to    a    series    of 

cylinders  A      ^5  (see  figure),  < led  internally  by  a  flow  of 

water,   and   all    revolving   in     the     same   direction.      The 
solidified  sheet  of  glue   is  thus  caused  to  travel  forward  on 

to  an   endless  band  composed   of  the  "ire  network    usually 
employed  for  drying  glue.     When    it    is  desired  to  make  a 


sheet  of  twofold  thickness,  the  endless  baud  is  inclined  so 
that  the  sheet  may  he  deposited  upon  a  second  sheet,  itself 
borne  on  an  endless  hand  and  formed  in  the  same  way; 
such  an  arrangement  is  shown  in  the  figure.  A  steam- 
pipe  k  serves  to  heat  the  two  sheets  and  to  cause  thc'.r 
adherence  to  each  other.  By  flowing  liquid  glue  on  to  the 
lower  sheet,  through  the  tap  i ".  a  threefold  thickness  maj 
be  obtained.  Various  modifications  for  combining  the 
sheets  are  depleted.  The  method  serves  for  the  combina- 
tion of  glues  of  different  grades  of  quality. — A.  G.  B. 


bonnte  of   Bodn  i  10  gi  ma    pel    hire  i.  the   i 

.,  .1   ■•  io  bwi  ai  "  and    then    i..  veiled.      The   horn   is 

softened  bj    the  hot  alkaline  liquid,  so  that  by   wrapping 

p.p.  i   round  the  joint  ami  applyiog  pressure  whilst  it  is  hoi 

tnion  may    he  made  perfect.      Io  prevent   fracture  at 

this  joint  ii    i-   again  dipped  in  the  solution  ol   hie.nl ate 

of  so. la. 

li  above  method  is  the  only  point  of  chemical  interest 
in  the  specification,  the  remainder  of  which  relates  to  the 
machinery  necessary  for  effecting  the  union  and  cutting  of 

(he  horn.      I  igun  8  of  this  \    1 1.  II. 


i  mi  nts  in  i  '.  moving   Impurit 

other   Substum  i  P.  I     Uo«  itt.  New  >  01  k, 

I     -    \.       i   Dg     P« 

i '  isein,  -.  parated  from  milk  by  n 

solved  in  l.in                    .  th.    solution  i-    .  !  I'M  to  Lb 

solution.     I "  «d\  isable 

to  add  albui  ■  •  the  cast  in 

solution.     For   Borne  usi  e  that  t hi 

should  not  he  alkaline,  in  w  In. 

preferably  bj  ph.  sphoric  acid 

lo  ill.    pri  -  nt   process  ol  ufacture   tbi 

constituents  of  the  t  lived  by  the  gelatin  dm 

rendering  bj  heat,  are  removed  by  large  filters  and  bj   the 

Ibumio  and  alum  ;   these 

clarifying  agents  are  expensivt    leave  the  glue  foanvj    and 
pitate  ivhi  ty.      By 

this  n.w   process  about    l  lb,  of  the  .In 

mixed  with  an  appi   ipt  intitj   ol    water,  is  tin-' 

I lb.  ef  l         ol  mtaining  io  per  i 

.■Mih. hi 

oi  an. I  o  i  sufficiently  hard  to 

cause  hut  little  impediment  during  nitration,      the  cl 
glue  is  bleai  hed  io  sulphurous  acid  or  "hydrosulpb 
zinc  autl  sulphurous  acid  i  in  the  usual  manner. 

—A.  G.  B. 


I     \  < /r  or    Improvi  i    Pi  the    Production  from 

Skins  or  Hides  of  a  Substitute  for  Whalebone,  Horn,  or 
the  like.     F.    Bartmann,   B  l  ermany.     Bog.    l'at. 

14,097.  duly  31,  1894 

THIS    new    product,    to   he   called    '    whalebone  leather."   is 
made  from  the   unhaired,   fleshed,   scoured,  and  cleansed 
skin  or  hide,  by  first   submitting   it  for  a  -hurt  time  to 
action  of  wet    steam,  ami    i  ng  it   in  a  turpentine- 

bath  until  it  ha-  become  perfectly  saturated  with  that 
material;  it  is  finally  dried  in  the  open  air,  and  varnished 
ami  glossed  to  render  it  weather-proof. — A.  <i    B. 


XV.-MANUKES,  Etc. 


PATENTS. 

Improvements  •»  the  Manufacture  of  Mineral  Manure. 
G.  F.  Redfern,  London.  From  .1.  Hensel  and  F.  Spiethoff, 
Soermsdorf,   Kynast.      Eng.  Pat.    17,235,  September  13, 

Primitive  rocks,  such  as  porphyry,  granite,  gneiss,  syenite, 
or  basalt,  are  heated  to  a  cherry-red  heat,  quickly  cooled  in 
water,  and  then  crushed  as  fine  as   possible.      This  artificial 

stone  meal  is  then  intimate  \  mixed  with  finely-powdered 
coal,  in  about  the  proportions  of  10  parts  of  coal  to  loo 
parts  of  stone.      The  manure  is  then  ready. 

The  rocks  supply  potash,  Boda,  and  phosphoric  acid  to 
the  crop,  whilst  the  coal  co-operates  as  a  result  of  the 
presence  of  "nitrogenous  hv.lroearbons"  in  ir.  To  make 
t he  manure  act  more  quickly  sulphuric  acid  may  he  added 
to  it,  or  it  may  be  mixed  with  ether  mineral  manures. 

—A.  G.  II. 


An  Improved  Method  of  Utilising  and  Means  for  Treating 
Yeast.  E.  W.  Greening.  Thames  Ditton,  Surrey,  and 
E.  O.  Greening,  Lee,  Kent.  Eng.  Pat.  20,060,  October 
24,  1693. 

See  under  XVII.,  page  1082. 
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XYI— SUGAB.  STABCH,  GUM,  Etc. 

Properties    of    Caramel.      A.    Sabanejeff    and    A. 
Antouchevitch.      Soc.    Ph.    Ch.    de    Saint-Petersbourg, 

So.  1.  '  - 
The  authors  arrived  at  the  following  conclusions  : — 

ipitated  from  a  solution  of  the  crude 
product  by  alcohol  and  then  dialysed,  is  not  a  carbohydrate. 
Hie  formation  of   caramel  from  sugar  is  uied  by 

evolution  of  carbon  dioxide.  The  formula  of  that  com- 
pound is  very  approximately  expressed  I  0  . 
The  formation  of  caramel  is  illustrated  by  the  formula — 

llCi;H~On  =  •'._. H,..i  i.    -  7C<  i,  -  27H.I  >. 

■2.  Dialysed  solutions  of  caramel  undergo  modification 
under  the  "influence  of  temperature  and  light,  their  coloration 
diminishing  at  the  same  time.  By  a  process  of  hydrolysis. 
substancesof  a  lower  molecular  weight  are  formed. 

3.  Dialvsed  solutions  of  caramel  are  capable  of  a  special 
(mucilaginous}  fermentation.  The  coloration  diminishes 
therebv.  and  by  a  process  of  dehydration,  substances  of 
considerably  higher  molecular  weight  are  termed. 

4.  Gelis'  caramel  is  merely  dialysed  caramel  modified  by 
the  elevated  temperature  of  the  solutions. 

j.  Graham's  caramel,  the  dialysability  of  which  is  only 
one  quarter  that  of  albumin,  is  a  product  of  the  mucilaginous 
fermentation  of  dialvsed  caramel. — C.  1 1.  W. 


simultaneously  with  his  own.  viz.,  in  the   summer  of   1893 
(Jour.  Amer.  Chem.  Soc,  1893,350).     He  has  not  been 

able,  however,  to  refer  to  the  original  paper. 

The  honey-dew  examined  in  the  present  paper  was  pre- 
pared as  follows  from  maple  leaves: — The  leaves  were 
treated  with  cold  water,  and  allowed  to  remain  therewith 
for  only  a  few  minutes,  after  which  the  liquid  was  decanted 
off  and  evaporated  to  a  syrup,  which  was  finally  decolorised 
by  repeated  evaporation  over  animal  charcoal. 
'  The  author's  results  may  be  briefly  summarised  thus  : 

1.  Almost  all  kinds  ot  honey  c  main  more  or  less  dextrin 
of  slight  fermentability  ;  its  presence  is  ascertained  by  a 
comparison  of  the  amount  of  sugar  as  found  by  the  Soxhlet- 
Allihn  method  with  that  calculated  from  the  alcohol  obtained 
on  fermentation  with  pressed  yeast. 

2.  Hanle's  dialysis  method  i  Aits.   anal.  Chem.  33,  99). 
should  be   modified,  in   that    the    honey  is   not   subjected 
directly  to  dialysis,  but  only  after  fermentation  ;  the  re 
being  that  by  direct  dialysis  the  sugar,  even  after  a  pro- 
tracted period,  cannot  be  complete'v  removed. 

:>.  The  dextrins  of  honey-lew  probably  undergo  an 
alteration  in  the  organism  of  the  bee.  which  enhances  the 
dialysing  power  of  the  sample. — A.  K.  L. 


Composition  of  Honey-Deic :  Influence  of  a  Summer  in  which 
Honey-Dew  is  abundant,  on  tin-  Character  of  the  Honey. 
E.  von  Kaumer.  Zeits.  anal.  Chem.  33,  397—408. 
Honey-dew  forms  a  thin  glutinous  sweet-tasting  •  oating 
on  the  upper  surface  of  leaves  of  various  trees  and  shrubs  ; 
in  some  summers,  especially  if  hot,  dry  weather  prevail,  it 
is  very  abundant,  in  others  it  is  scarcely  to  be  found.  By 
some  chemists  honey-dew  is  looked  upon  as  an  exudation 
from  the  leaves  themselves,  but  the  major  portion  now 
regard  it  as  a  secretion  of  the  "  vine  fret 

The  author  quotes  the  historical  portion  of  the  subject 
from  Biisgen's  biological  study  (Jenaer,  Z-  its.  t.  Xatur- 
wissensch.,  1891.  25,  339).  "  It  appears  that  the  first 
analyses  of  honev-dew  were,  published  in  Giithe's  treatise 
<•  /fur  Morphologic"  (Band  I.  S.  U'.)9.  Cotta,  1817).  The 
next  to  examine  honey -dew  was  1'nger  in  1857  ( Ber.  k. 
Acad.  Wissensch.  Wien.  Math.-nat.  CI.,  25,  H9>.  and 
further  analytical  values  were  published  by  Boussingault  in 
ls72  (Comptes  rend.  74,  87).  The  author  then  mentions 
.hat  the  most  recent  analyses  of  honey-dew  were  carried  out 


Estimation  of  Saccharose.      Zeits.  anal.  Chem.  1894,  33, 
474. 

See  under  XX ill.,  page  1 101. 
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Improvements    in    the    Manufacture    of    Sugar    and    in 
Apparatus  Employed  therein.     J.  Y.  Johnson,  London. 
From   J.   E.    Pellegrini,    Barcelona,    Spain.      Eng.   Pat. 
14,086,  July  20,  1893. 
The  patentee  claims  to  have  discovered  a  process  whereby 
sugar    (saccharose)    may    be    syutbesised    from    carbonic 
anhydride,  ethylene    (or  other  hydrocarbon  of  the  C,II 
series),  and  water ;  these  reagents  are  said  to  interact  when 
brought  together  under  the  conditions   to  be   described  in 
accordance  with  the  equation — 

4CO,  +  4C,Hj  +  3H20=  Ci=rL,,Ou 

The  apparatus  employe  1  for  carrying  out  the  process 
consists  of  a  rectangular  box  or  case  (Fig.  1)  constructed 
of  cast  iron  or  other  suitable  material ;  the  interior  of  this 
box  is  nickel  plated  and  planed.  It  is  also  hermetically 
closed  to  prevent  any  leakage  of  gas.  Within  this  box, 
equidistant  from  either  end,  is  placed  a  cube  of  platinised 
porous  material,  the  side  of   which  is  about  one-third  the 
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cotira  length  of  1 1 ■<    boxi  this  constitutes   the  catalytic 
agent.     A  longitudinal  section  of  pa 

'.  and  .c  transverse  view  in  Fig.  3.    The  besl  results 
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are  obtained  with  blocks  manufactured  ns  follows: — Light 
coloured  dense  pumice  is  washed  successively  with  hydro- 
chloric acid,  sulphuric  acid,  and  water;  it  is  then  dried, 
pulverised,  and  mixed  with  10  per  cent,  of  dry  clay  (as 
free  a-   possible  from  iron)  ami  3  per  cent,  of  cork,  both 
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being  ina  finely  powdered  condition.  This  mixture  is  made 
into  a  paste  with  brim-  of  sp.  gr.  1-20;  it  is  then  air-dried 
for  about  15  days,  placed  on  a  stove  heated  to  about 
300  — 100  C,  where  it  is  allowed  to  remain  for  4 — J  days, 
and  subsequently  baked  in  a  pottery  furnace.  The  block 
thus  obtained  is  then  drilled  with  holes  or  passages  a  which 
do  not  pass  completely  through  it.  but  extend  from  each 
side  to  within  say  U-S  in.  from  the  opposite  side;  the 
-  are  about  0-13  in.  in  diameter  and  are  parallel  to 
one  another.  After  drilling,  the  block  is  immersed  in  a 
hot  lo  per  -cm.  solution  of  platinum  tetrachloride  or 
other  suitable  platinum  salt,  which  will,  when  sufficiently 
heated, deposit  finely-divided  platinum  within  its  pores;  the 
platinising  will  usually  have  to  be  repeated  two  or  three 
times.  "The  boiling  is  in  each  ease  continued  for  three 
hours."  After  sufficiently  heating,  the  block  is  tested  with 
dry  steam,  and  if  it  fails  to  decompose  the  latter,  it  is  again 
platinised  until  it  does  so. 


block  i-  held   iii  pot  lion   bj  two  iti  ■  I   plat<  I 

which  is    shown     'I    I: 
forated    with   h  I  ng  exactlj 

block,     i  o  the  i  nda  I  .1  /, 

conveying  carbonic   anhydride  and    • 
each  till  e  i-  1 1  r  ii, ..,,,)  :v 

regulating    calve     I.        I  thj  ll  Ql       is 

nydridi     t 
:  I  he 
lapsi  minutes  thi   valvi 

i  -  through  the  pip'  .1.     The  appai 
becomes  rapidly  heated  ;  the  supply  of  gases  and  uipmris 

inUI  <l    lor  abOUt  half    ;r-   hour,  lei'  g  tla.t  the 

temperature  rises  above  ISO   C;  ii  lov 

loo  C.  will  be  found  more  suitable.     I  six  through 

the  drj   substani t    the  |  amice,  and    on    the   expiration  of 

the  above-mi  utio  the  sj  rnp  .  ning 

20— 85  pi  L-ar.  i-  run  oil  through  the  valve  k. 

When  the  apparatus  i-  > 1  the  operation  may  be  rt  p. .. 

—A.  R.  I.. 

Apparatu  -  ,  -  ,,m  fr  m  < 
Jin,,'  it, i  /..,.  a),,  . i.  i  Heater.  A.  Chapman,  Liver- 
pool. Eng.  1'at.  20,321,  <  Ictobei 
Tin  i  'i.  nti  rims  the  invent  i  :  ao 
apparatus  i  eater  in  combination 
w;th  an  evaporating  apparatus,  and  of  a  -team  and  cane- 
juice  separator  e prising  two  or  more  vessels,  the  first  con- 
nected with  the  a  inverted  siphon  pipe,  and  the 
second  (where  a  third  is  employed)  similarly  connected 
with  the  third.  The  hot  juice  from  the  heater  is  delivered 
to  the  first  separal  el,  whence  it  passes,  by  the  in- 
verted siphon,  to  i  thence  to  the  tl 
or  to  defecators  or  filters  or  elsewhere.  The  steam  which 
solved  from  the  juice  in  the  first  and  second  separating- 
vessels  is  conducted  to  and  utilised  in  the  evaporating 
apparatus  or  otherwise. — A.  B.  I.. 


Improvements  in  tliv  Manufacture  of  Animal  Charcoal. 
('.  W.  Kriens,  London.  Eng.  Pat.  S112,  April  21. 
1894. 

See  un  ler  XIV.,  page  L075. 


XY1I.-BREWING,  WINES.  SPIRITS,  Etc. 

Composition  of  Hops,  and  their  Influena  on  Wort.  Aubiy 
Wochenschr.  f.  Braucrei,  H,  289— 290,  from  /aits. 
Gesammte  Branwesen,  1894.     Part  1. 

I'nK  author  examined  eight  samples  of  hops  for  moisture 
(1-2— 7-3H  per  cent.),  alcoholic  extract  (1087 — 4409 
per  cent.),  and  aqueous  extract  (10-2 — 14-72  per  cent), 
and  then  examined  the  influence  of  these  various  hop- 
the  same  wort.  He  fouud  that  the  values  of  these  deter- 
minations gave  no  criterion  of  the  values  of  the  hops  for 
brewing.  Two  hops,  one  a  very  line  i^aaz  hop,  the  other  ;i 
coarse  but  healthy  and  vigorous  Alsace  hop,  gave  the  same 
alcohol  and  water  extract-. 

The  author  found  that  in  extracting  the  resin  of  1 
light  petroleum,  only  very  little  of  the  tannic  acid  is 
removed,  and  that  the  aqueous  extract  from  hops  contains 
but  little  of  the  nitrogenous  matter.  The  ripeness  of  the 
hops  does  not  influence  the  termentability  of  the  wort,  but 
only  the  flavour  of  the  beer.     1I<  l  ferments  better 

and  more  completely  than  nnhoppi  '1  wort,  and  yields  clearei 
beer.  The  percentage  of  sugar  in  worl  is  not  intluei  I 
by  hopping,  but  the  nitrogenous  matter  (both  albuminoid, 
and  total)  is  increased  thereby  and  to  the  greatest  degree  by 
the  finest  quality  of  hop.  Beer  brewed  with  inferior  hops 
had  a  more  fiery  but  coat  sir  flavour  than  when  fine  quality 
hops  were  employed. —  I..  T.  T. 
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Taking   th,    S  I !  ravity  of  Barley  by   means  of  the 

Barley-Balance.     Wochenschr.  f.  Brauerei, 

11, 
Barczkwski  has  recently  patented  a  "volumetric  barley- 
balance,"  by  mean-  of  which  the  specific  gravity  of  barley 
mav  Ik;  quickly  and  accurately  determined  ( to  third  decimal ). 
Wollny  and  Heine  and  others  have,  however,  shown  that  the 
specific  gravity  of  barley  cannot  be  taken  alone  as  a  criterion 
of  value,  hut  that  a  complete  chemical  analysis;  is  also 
— T..  T.  T. 


Respiration  of  Malt  on  the  Mulling  Floor.     H.  Jaeschin. 
Wochenschr.  f.  Brauerei,  H,  473—476. 

Tin:  author  h  is  carried  out  a  series  of  experiments  on  the 
practical  scale,  iu  order  to  determine  the  variation  of  mois- 
ture and  of  temperature  in  germinating  barley,  and  how 
high  the  percentage  of  carbonic  ac'd  rises  in  the  air  of  the 
heap  daring  the  ordinary  process  of  malting. 

•Steeping. — Barley  containing  15  •  15  per  cent,  of  moisture 
was  steeped  iu  water  (changed  as  usual1  at  46  F.  for  70 
hours,  sample?  of  1,000  corns  being  from  time  to  time  re- 
moved and  weighed.  The  increase  of  weight  (disregarding 
the  very  -light  loss  by  aqueous  extract)  gave  the  moisture 
absorbed  by  the  barley.  After  24  hours'  steeping,  the 
increase  in  weight  ( i.e.,  increase  in  moisture)  was  32  ■  35  per 
cent.,  after  48  hours  41  ■  49  per  cent.,  and  at  the  end  of  70 hours 
48  52  per  cent.  The  barley  was  then  transferred  to  the 
malting  floor. 

Malting. — The  malting  was  carried  on  for  nine  days, 
the  temperature  of  the  air  of  the  malting  chamber  being 
43 — 46=  F.  For  the  first  five  days  the  heap  ("  piece")  was 
turned  twice  a  day.  then  once  a  day.  The  tests  for  temperature 
and  moisture  were  always  made  at  five  different  place-  in 
the  "piece."  There  was  a  further  absorption  of  moisture 
during  the  first  two  days  to  a  maximum  of  55*57  percent., 
after  which  there  was  a  gradual  loss  of  moisture,  so  that  on 
the  third  day  the  excess  of  moisture  over  that  originally 
present  in  the  barley  was  51  "5  per  cent.,  on  the  fourth 
day  4147  per  cent.,  on  the  fifth  34-51  per  cent.,  on  the 
sixth  33 "69  per  cent.,  on  the  seventh  31*20  per  cent.,  on 
the  eighth  33*04  per  cent.,  and  when  the  malt  was  removed 
from  the  malting  floor  28  '38  per  cent.  The  moisture  in  the 
green  malt  was  thus  33*95  per  cent,  of  its  total  weight. 

The  temperature  in  the  middle  of  the  piece  gradually- 
rose  from  51°  F.  on  the  first  day  to  79:  F.  on  the  fourth  day, 
and  then  slowly  fell  to  62~  F.  on  the  ninth  day.  The  tem- 
perature near  the  floor  was  generally  two  or  three  degrees 
lower  than  in  the  middle  of  the  piece,  and  during  the  most 
active  germination  (i.e.,  from  the  third  to  the  sixth  day)  the 
difference  was  9"  or  10"  F.,  aDd  in  one  instance  13    F. 

The  percentage  of  carbonic  anhydride  in  the  air  of  the 
piece  was  determined  by  inserting  a  pointed  tube  punctured 


Three  way 
G>cK 


with  several  small  holes  near  the  point,  well  into  the  piece. 
The  other  end  was  attached  to  a  Bunte  or  Orsat  gas  burette, 
and  this  to  an  aspirator.     After  about  a   litre  of  air  had 


been  drawn  into  the  aspirator,  it  was  considered  that  that  in 
the  burette  was  a  fair  sample  of  the  air  of  the  piece.  The 
accompanying  sketch  will  render  the  method  employed 
clear.  The  average  percentage  of  carbonic  acid  found,  was 
5*40  on  the  first  day,  rapidly  increasing  to  19*4  on  the 
rooming  of  the  third  day.  and  then  falling  to  38  at  the  end 
of  the  fourth  day.  and  0*0  on  the  sixth  day.  Estimations 
of  oxygen  were  made  in  many  of  the  samples,  to  determine 
whether  the  increase  of  carbonic  anhydride  was  accompanied 
by  a  corresponding  decrease  in  oxygen.  At  first  this  was 
the  case,  but  as  the  percentage  of  carbonic  anhydride 
increased,  the  sum  of  the  carbonic  anhydride  and  oxygen 
.  ded  20-9  more  and  more,  until  on  the  third  day,  when 
the  germination  was  most  active,  the  carbonic  acid  was 
19*1  per  cent.,  and  the  oxygen  4  4  per  cent.,  or  an  excess 
of  2-6  per  cent,  over  the  normal  20-9  per  cent.  This 
excessive  formation  of  carbonic  anhydride  was  also  observed 
by  Schiitt,  and  is  probably  due  to  chemical  processes  going 
on  even  in  the  absence  of  oxygen,  by  which  carbonic 
auhvdride  is  liberated — a  kind  of  self-fermentation. 

— L.  T.  T. 

The  Action  of  Oxygen  on  Yeast.     H.  van  Laer. 
Wochenschr.  f.  Brauerei,  11,  353 — 359 

This  paper  consists  of  a  critical  discussion  of  the  work 
published  on  this  subject  and  especially  of  that  centering 
round  the  question  of  the  correctness  or  the  reverse,  of 
Pasteur's  two  statements,  (a)  "No  alcoholic  fermentation 
can  take  place  without  simultaneous  formation,  development, 
or  increase  of  cells,  or  continuous  life  of  already  formed 
cells,"  and  (ft)  "Fermentation  is  a  consequence  of  life 
without  air."  The  author  points  out  that  much,  at  least,  of 
the  discrepancy  in  views  of  different  workers  is  due  to  a 
confusion  of  the  meaning  of  Pasteur's  "  fermentative  power  " 
(Fermentativ-vermbgen)  with  what  may  be  called  "fermenta- 
tivesof  activity  "  (Gahrthiitigkeit)  and  with  Schiitzenberger's 
"  fermentative  energy."     Pasteur  gives  as  the   measure  of 

"  fermentative  power"  the  expression  _.  where  S  represents 

the  total  amount  of  sugar  fermented  and  Y  the  total  weight  of 
the  yeast  obtained.  It  may  in  fact  be  considered  as  the  total 
fermenting  capacity  of  the  yeast-cell,  irrespective  of  time,  and 
is  quite  distinct  from  the  general  expression  "  fermentative 
activity  "  which  represents  the  amount  of  sugar  fermented 
(or  alcohol  produced)  in  a  git-en  time,  either  per  unit  weight 
of  yeast  or  irrespective  of  the  weight  of  yeast  formed,  or 
Schiitzenberg's  more  exact  expression  "  fermentative 
energy  "  or  quantity  of  sugar  fermented  in  the  unit  of  time 
by  a  unit-weight  of  yeast.  Thus,  whilst  the  "  fermentative 
activity  " — which  is,  in  a  measure,  the  most  important  to 
the  brewer — is  undoubtedly  assisted  by  the  presence,  daring 
a  part  of  the  fermentation  at  least,  of  oxygen,  this  does  not 
in  any  way  necessarily  disprove  Pasteur's  statements.  Thus 
Pasteur  himself  says :  "  Whilst  the  fermentative  power  of 
yeast  is  greatest  when  it  is  growing  in  the  absence  of  free 
oxygen,  its  fermentative  activity — that  is  its  capacity  of 
decomposing  a  given  quantity  of  sugar  in  a  given  time — is 
diminished.  The  ternary  substances  will  only  be  very 
slowly  decomposed,  because  the  vital  force  of  the  cells  is 
weakened.  Yeast  produced  iu  the  presence  of  air  decom- 
poses more  sugar  per  unit  of  time  than  yeast  produced 
under  any  other  conditions." 

Another  cause  of  the  discrepancy  in  the  conclusions 
drawn  by  various  investigators,  is  the  fact  that  often  not 
enough  weight  is  given  to  the  varying  conditions  under 
which  the  different  experiments  are  carried  out,  and  to  the 
influence  of  factors — sometimes  omitted  from  consideration 
altogether. 

The  author  draws  the  following  conclusions  : — 

1.  It  is  definitely  proved  that  alcoholic  fermentation  can 
take  place,  both  with  and  without  the  formation  of  new 
cells. 

2.  If  a  yeast  is  growing  iu  a  suitable  saccharine  liquid 

S 
its  fermentative-power  (i.e.,  the  ratio-^-of  sugar  decomposed 

to  yeast  formed)  is  greater  the  more  complete  is  the 
aeration. 

3.  The  intensity  of  the  sugar-decomposition  in  a  given 
time  (fermentative  energy  or  activity)  is  greater  when  the 
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yeast  is  in  contaotwith  nil  than  when  "  is  living  in  the 
absence  "t  :ii r. 

I.  Under  otherwise  like  conditions,  yeast  grown  in  thi 
presence  of  air  has  a  higher  fermentative  power  than  thai 
grou  n  in  t  he  absence  of  free  oxj  gen. 

■    w  ii  i,  .i    i enting  liquid  is  aerated,  the    fermenta- 

-  rendered  qaicker  and  mi  re  complete,  and  in  general 
more  3  east  is  prod 

c.  Yeast  growing  in  a  suitable  medium  cannot   inereasi 
md  ;i  certain  maximum,  even  under  the  most  favourable 
conditions. 

7.  When  :i  yeasl  which  cannot  further  increase  (i.e.,  has 
reached  the  maximum  referred  to  under  6)  is  living  in  a 
suitable  nourishing  medium,  both  the  fermentative  powei 
and  fermentative  activity  are  iucreased  bj  aeration. 

On  the  other  hand  the  author  considers  that  the  following 
problems  Btill  require  further  experimental  investigation! 

1.  In  alcoholic  fermentation  with  formation  of  new  yeasl 
cells  is  the  production  of  alcohol  depi  adent  on  this  forma- 
tion of  new  cells,  or  is  it  an  effect  of  the  already-formed 
and  non-inci*  asing  cells  ? 

1  >nri ii ■;  fermentation,  with  or  without  new  yeast-cell 
formation,  would  alcohol  be  produced  if  all  the  yeast-cells 
were  exposed  to  the  influence  of  free  or  atmospheric 
oxygen t 

3.  How  do  yeasl  cells  which  ordinarily  show  the  greatest 
reproductive  increase,  behave  in  the  presence  of  air  ? 

4.  What  are  the  conditions  which  restrict  within  certain 
limits,  the  increase  (reproduction)  it'  yeast  in  saccharine 
liquids,  especially  in  beer-worts  '■ 

5.  Can  certain  yeasl  Bpecies  produce  simultaneously  more 
alcohol  an  1  more  Mast  in  wort  in  the  presence  of  air,  than 

ordinary  con  litione  i     1..  1\  T. 


The   Influence  of  the   <  'ompounds  of  fluorine  an  Beer- 
.    J.  Enroot.     Comptes  rend.  118,  1894,  1420— 
1423. 

Lilt,  author  has  previously  demonstrated  (this  Journal,  1802, 
50)  that  beer-yeast,  when  grown  in  media  containing 
fluorides,  may  be   gradually    accustomed  to   comparatively 

doses  of  the  reagent,  to  quantities  in  fact  large  enough 
to  render  ordinary  non-habituated  yeast  completely  inert. 
The  life-process  of  such  yeast  is,  however,  profoundly 
modified.  Reproduction  is  greatly  restricted,  whilst  on  the 
other  hand,  the  fermentative  power  of  the  culls  is  largely 
augmented.  Further  experiments  have  shown  that  the 
chemical   action   of  theyi  tffers  a  change.    The 

fact  was  demonstrated  by  making  two  series  of  fermentations 
of  sugar  solutions,  &c,  undi  r  strictly  identical  conditions, 
but  using  in  on.-  series,  ordinary  yeast,  in  the  other,  yeast 
habitnated  to  fluorides.  The  results  proved  in  ever)  case 
:hat  tin-  treated  yeast  produced  more  alcohol,  and  a  much 
smaller  proportion  of  glycerol  and  succinic  acid  than  ordinary 
yeast.  For  instance,  in  a  glucose  fermentation,  the  treated 
and  ordinary  yeasts  yielded  respectively  .">nj4'j  per  cent,  and 
18*37  per  cent,  of  alcohol  (calculated  on  the  dextrose 
fermented).  The  former  figure  approaches  very  closely  to 
the  theoretical  value  demanded  by  Gay-Lussac's  simple 
equation  ;  the  latter  is  almost  identical  with  l'asteur"s  result. 
As   regards   the    formation   of    by-products    the   following 

s  are  of  interest. 
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—  II.  T.  P. 


The  Oxidation  of  Beei    Wort,     P.  Fetit.     I  ud. 

118,  1055     1057 

hiding    to    Ri  nik.r,   :..  iches   the 

fermentation    rats,    contains    an    approximate!]     constant 

quantity  of   dissolved  oxygen,  about   i  cc.    per   litre,  and 

taking  account  of  the  products  of  oxidation  he  esiim 

that  6 i  is  the  largi  olitre 

can  absorb.  The  author  has  examined  the  gases  dissolved 
in  the  wort  and  finds  thai  alter  it  le<s  passed  into  thi 
refrigerator  that  it  contains  large  quantities  of  carbonic  acid. 
and  also  that  the  propo  oxygen  to  nitrogen  dissol 

in  the  wort  correspond  to  the  solubilities  of  these  two  gases 
in  water,  that  is  to  say,  about  'in- j  per  cent,  "t  oxygen  to 
71  "5  per  cent,  of  nitrogen,  A  sample  of  the  wort  kept  for 
a  week  in  a  sterilised  ti.i^k  closed  with  a  cotton  wool  plug 
gave  approximately  the  same  numbers  fur  oxygen  and 
nitrogen,  but  the  amount  of  carbonic  acid  had 
increased.  The  same  result  was  obtained  bj  boiling  a 
sample  of  the  same  wort  for  \\ -hours  when  it  no  lot 
contained  any  gas.     It  was  allowed  to  cool,  air  only  being 

admitted  through  a  vcrv   small  Orifice.      After  five   days  the 

gas  was  extracted  from  the  wort  and  gave  13'8  cc, 
taining  5*7  cc.  of  COs,  the  rest  being  oxygen  and  nitrogen 
in  the  proportion  of  28*3  to  71  •  7  as  before.  The  wort  thus 
required  570  cc.  of  oxygen  per  hectolitre  for  chemical  action. 
It  is  therefore  necessary  when  using  an  air  injection  to 
regulate  it  so  as  not  to  remove  the  whole  of  the  aroma  from 

the    wort    since   the    latter    can    be   oxidised    to    an    all t 

iite  extent  by  means  of  air.  and  even  in  the  cold. 

-  T.  A.  I. 

The  Oxidation  of  Beer  Wort.     P.  Petit.     Comptes  rend. 
119,  1894,  312—343. 

[N  a  former  note  (sec  preceding  abstract)  the  author 
examined  the  conditions  of  oxidation  of  beer  wort  as  it 
takes  place  in  practice  ;  he  now  describes  his  observations 
upon  the  oxidation  of  wort  by  direct  injection  of  air 
s..  as  to  produce  the  same  phenomena  and  with  a  view 
to  ascertaining  what  are  the  constituents  of  the  wert 
that  become  oxidised.  He  aerates  the  wort  by  passing  a 
measured  volume  of  air  through  it,  and  then  by  aid  of  a 
mercury  pump  extracts  the  dissolved  gases,  measures 
them  at  1"  C.  and  740  mm.  pressure,  and  analyses  them. 
The  quantity  of  air  necessary  to  effect  complete  oxidation 
of  course  varies  with  the  concentration  of  the  wort,  and 
in  his  experiments  he  used  a  wort  containing  from  10  to  12 
per  cent,  of  extract.  The  following  are  the  results 
obtained  : — 
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seen  that  the  aeration  in  the  oust-  of  Xo.  II.  is  com- 

v  the  quantity  of  oxygen  dissolved  is  normal  and 

-  (Ik-  ratio  '.  to  the  dissolved  nitrogen.     The  volume  of 

air  injected  was  110  litres  per  minute   under  a  pressure  of 

0-6  kilo,  through  a  volume  of  IQp  litres  of  wort,  and  it  may 
therefore  be  deduced  that  a  sufficient  oxidation  and  0x3  - 
srcnative  is  arrived  at  In  injecting  750  litres  of  air  at  a  rate 
of  110  litres  per  minute  into  a  volume  of  one  hectolitre  of 
wort  either  hot  or  cold.  The  experiment  on  wort  No.  1. 
indicates  that  a  portion  of  the  air  should  be  injected  into 
the  hot  wort,  since  complete  saturation  was  not  obtained 
aeration  lor  30  minutes  at  16°. 
The  author  also  finds  that  in  the  case  of  wort  with  hops, 
j  of  the  carbonic  aeid  in  the  dissolved  gases  is  due  to  the 
oxidation  of  the  constituents  of  the  wort  and  ^  to  those  of 
the  hops.  He  next  proposes  to  ascertain  what  arc  the 
■constituents  of  the  wort  thus  oxidised. — 11.  S.  1'. 


less  of  potassium  than  the  natural  wine-ash  does.  When 
therefore  free  tartaric  acid  is  pro  red  to  be  present  in  a  wine  in 
absence  of  the  potassium  salts  of  the  other  acids,  we  may 
ri^htlv  suspect  the  wine  of  artificial  preparation. — T.   \.  ( .. 


The    Diastase  of  Cereals.     J.    Egaroff.     Jour.    Soc.    Ph. 

Ch.  llusse  de  Saint-Petersbourg,  1893,  No.  2. 
l'ms  diastase  was  obtained  by  extracting  cereals  with  30 
per  cent,  alcohol.  The  extract  was  precipitated  with 
absolute  alcohol  three  times  in  succession.  The  precipitates 
were  then  suspended  in  water  and  left  to  settle  in  fractions. 
It  was,  however,  found  impossible  to  completely  remove  the 
albuminoid  matters  by  this  treatment.  The  elementary 
analysis  of  the  purest  fraction  gave  the  following  figures  : — 
40-21  per  cent,  of  C,  6-78  per  cent,  of  H,  4  70  per  cent, 
of  N,  u-70per  cent,  of  S,  145  per  cent,  of  P,  and  4/60 
per  cent,  of  ash.  The  purification  of  the  diastase  by  frac- 
tional settlement  appears  to  have  a  great  influence  upon 
the  reduction  of  the  percentages  of  nitrogen  and  ash  in 
the  substance.  This  diastase  is  a  white  powder  with  a  faint 
yellow  shade.  It  assumes  a  dark  blue  coloration  with 
guaiaeum  and  hydrogen  peroxide.  Water  rather  emulsifies 
than  dissolves  it,  the  liquid  formed  being  slightly  opalescent. 
Alcohol  of  75  per  cent,  and  a  semi-saturated  solution  of 
salt  do  not  extract  the  diastase  from  gluten.  The  reaction 
of  diastase  is  faintly  alkaline,  that  of  the  ashes  faintly  acid. 
The  latter  contain  potassium,  magnesium,  calcium,  and 
phosphoric  acid. — C.  O.  W. 


The  Influence  of  Cane  Sugar  on  the  \~aluation  of  Malts 
and  Worts.  E.  Prior.  Bayer.  Brauerjourn.  1894,  4, 
19. 

Thk  total  amounts  of  sugars,  reducing  sugars,  and  cane 
sugars  were  estimated  (according  to  Meissl's  method)  in 
13  malts.  The  tabulated  results  show  that  100  parts  of 
wort  extract  contain  5 '59  to  8 '  69  per  cent,  of  cane  sugar. 
Of  two  malts  containing  about  the  same  amount  of  reducing 
sugars,  the  one  contained  about  2  per  cent,  more  caue  sugar 
and  this  malt,  although  in  all  respects  a  good  brewing  malt, 
gave  in  practice  a  higher  finished  fermentation.  This  is 
attributed  by  the  author  to  the  greater  percentage  of 
cane  sugar  present. — T.  A.  G. 


Quantity  of  Steam  and  Capacity  of  Boiler  required  in 
Washing  and  Boiling  Wort.  Wochenschr.  f.  Brauerei, 
11,  32:;.' 

Experiments  made  at  Schonberg  when  mashing  5  tons  of 
malt  showed  that  2  9  tons  of  steam  were  required  for 
mashing  and  2-2  tons  for  boiling  the  wort,  or,  together, 
5  •  1  tons  of  steam  for  1  !  hours'  boiling.  Basing  calculations 
on  a  production  of  about  :!  lb.  of  steam  per  hour  per  square 
foot  of  heated  hoiler  surface,  these  results  show  that  for 
every  cwt.  of  malt  mashed,  7  ■  75  lb.  of  steam  and  2*5  sq.  ft. 
of  heated  boiler  surface  are  required. — L.  T.  T. 


}!      hler 's  Artificial  Diastase.     J.  Egaroff.     Jour.  Soc.  Th. 
Ch.  Russe  de  Saint-Petersbourg,  1893,  Xo.  2. 

The  solution,  possessing  a  very  considerable  degree  of 
activity,  which,  according  to  Reichler,  is  obtained  by 
wanning  gluten  with  weak  acids  (HC1,  C3H402,  CH203i 
KEL.PO,)  represents  a  solution  of  diastase  pre-existent  in 
the  "gluten,  but  mechanically  retained  by  the  latter.  The 
solution  of  gluten  in  di-acid  potassium  phosphate  decom- 
poses rapidly  whilst  its  saccharifying  power  is  increasing. 
Under  the  microscope  this  solution  is  found  to  be  full  of 
ria. 
A  -eries  of  experiments  made  with  this  and  other 
solutions  of  gluten  demonstrated  that  they  contain  no 
-diastase  but  what  is  pre-existent  in  the  gluten.  The  more 
energetic  action  of  the  above-mentioned  solution  is  due  to 
•he  bacteria  contained  in  it,  and  which,  as  Wortmanu  showed, 
are  capable  of  converting  starch  into  maltose.  Jager's 
observations  on  pancreatin  appear  to  admit  of  a  similar 
interpretation. — C.  O.  W. 


The  Influence  of  Ferruginous  Watet  in  Malting.     Kukla. 

"Wochensehr.  f.  Brauerei.  11,  350.    Erom  Oesterr.     Brau- 

u.-Hopf.-Zeit.  1894,  part  5. 
An  otherwise  good  water,  but  containing  2  parts  in  100,000 
of  iron  oxide  caused  considerable  darkening  of  the  malt, 
and  the  latter  absorbed  so  much  of  the  iron  (23  mgrms.  in 
100  grrus.  of  malt)  that  in  mashing  it  gave  up  some  of  the 
iron  to  the  wort,  which  then  became  dark  coloured  on  the 
addition  of  the  hops. — L.  T.  T. 


The  Supposed  Occurrence  of  Free  Tartaric  Acid  in  Wine. 

A.  C'arpene.  Selmi,  1894,  4,  13. 
Whets  tartaric  acid  is  added  to  a  solution  of  potassium 
uuJate,  succinate,  pectinate,  or  acetate,  or  to  acid  potas- 
sium sulphate  or  phosphate,  and  also  to  mixtures  of  these 
salts  a  precipitate  of  cream  of  tartar  is  obtained.  This 
precipitation  continues  until  all  the  potassium  has  com- 
bined with  tartaric  acid.  Consequently  it  is  impossible 
f<jr  free  tartaric  acid  to  exist  in  wine  along  with  these 
salts.  Experimenting  with  100  wines  a  precipitate  was 
always  obtained. 

Cbe  ash  of  a  wine    treated  with    a    solution    containing 
\1  -5  grms.  of  tartaric  acid  per  litre,  contains  0-2 — 03  grm. 


Effect    of  Alkaline    Chlorides    on    the   Flavour  of  Beer. 

Wochenschr.  f.  Brauerei,  11,  289. 
It  is  generally  considered  in  England  that  chlorides,  and 
especially  salt,  exert  an  important  influence  on  the  flavour, 
!  apparent  maturity,  and  brightness  of  beers,  and  salt  is 
therefore  often  added  to  the  brewing  water.  The  recent 
experiments  of  Zuntz  on  "The  Physiology  of  Taste" 
(Naturw.  Rundschau,  7,  61(J)  give  support  to  this  view. 
Zuntz  finds  that  if  salt  or  bitter  substances  are  added  to 
sweet  substances  in  quantity  insufficient  of  themselves  to 
produce  a  decided  taste,  the  sweetness  is  apparently  in- 
creased. Thus,  if  to  a  12 — 13  per  cent,  sugar  solution, 
0-l  per  cent,  of  salt  or  of  quinine  sulphate  be  added,  the 
sweetness  of  the  solution  appears  much  increased.  It  is 
thus  probable  that  the  presence  of  minute  quantities  of  salt 
Sec.  has  an  important  influence  in  bringing  out  other 
flavours. — L.  T.  T. 


Some  of  the  Micro-Organisms  causing  the  Diseases  of 
Beer.  E.  W.  Fellowes,  London.  Trans.  North  of 
England  Inst,  of  Brewing,  Manchester.     May  1894. 

The  normal  acidity  of  beer  acts  as  a  strong  preservative 
against  the  attacks  of  man}  of  the  disease  -  producing 
organisms. 

Wort  contamination  is  usually  due  either  to  atmospheric 
infection  or  the  use  of  impure  pitching  yeast. 

Hayduck  observed  that  the  lactic  ferment  has  strongly 
marked  stages  of  fermentative  activity,  for  instance,  during 
11 — 12   hours,  0' 35  per  cent,  of  acid  was  formed ;  13 — 14, 


.  1M...J      Tin:  .ioi'kn.vl  of  Tin:  v  of  t  in  \i\c\h  inim  stky. 


,,    go    |„  c         Dl  l — 16,   O'J   pi  r    r.  lit.  .17       I  - 

cent.     'I'll  in  thi  liqui 

effect  oo   ili  ■  vital  activity  ment  ;  i  per  conl 

practical]]  do  effect,  whilst  i  pet  cent,  checks  it  consi 
ably,  and  6  per  cent,  entirelj      Mr.  Fellowes  attributes  thi 

excessive  \ luotion   of  lactic   acid  in    many   been   to    a 

somewhat  high  rate  ol  nitrogenous  matter  in  oonjnnetion 
with  an  abnormal   number  ol  ria,  which,  in  all 

probability,  had  their  origin  ina  highlj    infected  pitching 
yeast 

A  neutral  sterile  beer  infected  with  Saccktwo  bacillus 
Pasloriamu,  as  Van  Laer  ha*  appropriatel}  named  t lii> 
organism,  was  found  at  the  eud  "i   four   •■-■  >ih  at 

-.'.',  i  have   produced  .  N. 

alkali,  ami  fixed  acid       - 1"  cc.  N.  alkali  per  100  cc. 

\  ;ui  Laer  has  investigated  "ropy  "or  excessively  vis.i.l 
Belgian  beers,  and  attributes  their  production  to  the  action 
nt'  Bacillus  Viscosu — of  which  there  are  several  varieties. 
The  fact  of  "  ropiness"  in  English  beers  not  always  affecting 
.in  entire  brew  appears  to  point  to  infection  having  taken 
place  after  the  primary  fermentation. 

Illustrating  the  rapid  deterioration  which  infected  yeast 
ma]  undergo,  Mr.  Fellowes  mentions  a  case  in  which 
ordinary  commercial  yeast  was  used  fora  series  of  laboratory 
experiments.  The  yeast  iu  it-  fresh  state  gave  a  satisfactory 
fermentation  ;  with,  however,  a  rather  high  acidity.  It  was 
passed  through  some  three  or  four  generations  by  successive 
growtns  in  sterile  wort.  Each  successive  generation  was 
very  strongly  reduced  in  fermentative  power,  until  a  stage 
was  reached  when  it  tailed  to  produce  mute  than  a  slight 
alcoholic  fermentation.  In  all  eases,  however,  (about  three 
dosen  in  number)  the  beer  ultimately  became  turbid  and 
decidedly  ropy;  the  viscosimeter  taking  53  seconds  to 
deliver  55  cc  of  distilled  water  at  20  C,  and  98  Beconds 
to  deliver  an  equal  volume  of  the  viscid  beer  at  the  same 
temperature. 

The  bacteriological  examination  of  air  and  water  are 
dealt  with,  and  a  new  apparatus,  introduced  by  the  author 
:iinl  Mr.  A.  .1.  Banks,  for  the  culture  of  anaerobic  organisms, 
is  described.  This  consists  of  a  glass  dish  having  an  inner 
circular  wall  of  lesser  diameter  than  that  of  the  bell-jar. 
The  bell-jar  lias  a  tubulate  I  opening  at  the  side,  into  which 
a  caoutel  er  holding  a  donbly  bent  glass  tube  i- 

fixed;  this  serves  as  agas  inlet.    The  top  of  the  chamber 


■i.  -     i-  positive  "i-  ii 
R     i-  the  rati.,    .it"    the    weight    ol 
jmpuritj  in  1  kill  iur  and  in  l  kilo,  oftbe  liquid 

iven  level  ,   r  is  the  weight  ol   the  reflux 
liquid  . 

.   unit  time.  <\   [ess 

■\  :   but    it     i-   the   nearer    unity    the    more 

trated  thi  The  author  has  now   determined   the 

valueol    .  ntation  isoamj  ic  dcohol,  ethyl  formate, 

methyl  thy]    acetate,    ethyl    isobnryrate,    ethyl 

isovalero  m.|  isoamyl  isovalerate 

results  ,:.u    form    and    the    following 

in  ili.  in  .  —The  valneof  K  d. 
with  thi  of  the  molecular  weight  and  the  rise  ,,i 

tin'  boiling  point  ;  bnl  there  is  mi  apparent  relation  between 
the  threi  \.  1;    l.. 


Utilisation   •  A.Mi'iutz.     Compt.  • 

118.  1224—1226. 
The  dreg-   ,,f  the  grapes  in  wine  manufacture  are   more 
often  a  -  ttle  profit,  and  in  source 

of  actual  loss.  It  e  author  took  up  the  problem  of  the 
utilisation  dregs  during  the  vintage  or  1892.     The 

pressed  dregs  foui  in  60  per  cent,  ol 

weight  of  wine;  it  i-  possibli  to  recover  this  wine  by 
displacement  with  water,  and  the  "piquette  "  thu-  obtained 
is   super  rength    t..    that    consumed   bj 

labourers  rplus  of  these  "piquettes"   when   sub- 

mitted to  distillation  gives  an  " eau  d,    vie"  of  - 
value  to  that  obtained  by  the  direct  distillation  of  the  dregs. 
After  ba\  I  ne  from  the  dregs  the  latter 

have  lost  •  ir  nutritive  vain.-,  which  wasproved  by 

the  fact  that  a  flock  of  sheep  were  fed  on  the  material 
during  the  winter. 

The  author  resumed  his  studies  .luring  the  vintage  of 
1893,  the  operations  being  conducted  in  the  following 
manner :—  Th.-  dregs  as  they  leave  the  presses  an 
duced  without  delay  into  cylindrical  tat-,  where  they  are 
treated  with  I— j  per  cent,  of  water  to  assist  the  prJ--itiL' 
down.  W'h.n  the  vat  i-  full,  the  surface  of  the  dregs  is 
treated  unit.  .     quarter    of   an  hour   with    water, 

which  is  distributed  uniformly  over  the  surface;  iu  the 
present  case  there  were  used  every  quarter  of  an  hour,  12 
litres  of  water,  this  being. the  requisite  amount  for  a  cask 
of  80  hi  ipacity.      The  water  thus  presses  out  the 

wine  contained  in  the  dregs,  and  the  first  runnings  which 
collect  at  the  bottom  of  the  vat  consist  of  wine  of  excellent 
quality  without  admixture  ..f  water.  The  operation  is 
arrested  when  the  liquid  only  contains  1  per  cent,  of  alcohol 
which  will  be  attained  at  the  end  of  four  davs,  the  liquid 
having  then  but  a  faint  colour.  The  more"  concentrated 
liquors  d  fur  direct  consumption  or  distillation  : 

the  more  dilute  are  used  for  the  lixiviation  of  a  fresh 
quantity  of  dregs. — A.  B.  I.. 


has  a  similar  opening,  and  is  likewise  closed  by  a  stopper 
through  which  is  passed  a  bent  glass  tube  of  sufficient  length 
to  reach  well  below  the  iuner  wall  of  the  dish.  After  the 
chamber  has  received  its  charge  of  plates,  a  layer  of  light 
colorless  mineral  oil  is  run  into  the  outer  space  until  the 
end  of  the  gas  outlet  becomes  immersed.  The  inlet  tube 
is  connected  with  a  ^ras  generator  and  a  rapid  current  of 
nitrogen,  hydrogen,  or  carbonic  acid  gas  passed  through 
until  the  air  is  expelled.  The  apparatus,  after  beint:  placed 
iu  the  incubator,  is  connected  with  a  gas  holder  froin  which 
an  almost  imperceptible  current  of  gas  is  forced  bv  means 
Of  a  suitably  regulated  siphon  affixed  thereto.— A.  J.  B. 


Rectification   of  Alcohol.     E.   Sorel.     Comptes  rend    118 
1213— 1215. 

It  has  been   shown    by    the    author  in    previous    papers 

mptes  rend.  108,1128,  120.-).   1317)  that  the  volatile 

impurities   contained    in    a    liquid   undergoing    rectification 


Estimation  of  Saccharose.     Zeits.  anal.  Chem.,   1894,  33, 

174. 

See  under  XXIII.,  page  1 101. 


The    Properties    of    Caramel. 
Autouehevitck.   Soc.   Pho.    Ch. 
No.  I.,  I- 


\.     ^.ibanejeff   and    A. 
de    >aiut,    Petersbourg, 


under  XVI ..page  1076. 


The    Quantitative    Separation    of  Amorphous  Nitrogenous 

Org  ini.      i       ..    units    contained    in    Beer  -  Wort.       H. 
S   hjerning.  Zeit-.  anal.  Chem.  33,  1S94,  203. 

under  XXIII.,  page  1103. 
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The  Detection  of  Abrasto!  in  Wines.     I.,  iiriand.  Comptes 

rend.  118,  1894,925. 

S      mdei  XXIll.,page  1099. 


PATENTS. 


Improvements  in  the  Manufacture  of  Yeast.     W.  S.  Squire, 

London.  Eng.  Pat  19,843,  October  21,  1893. 
Whex  distiller's  spent  wash  is  heated  to  a  temperature 
corresponding  to  about  two  atmospheres  above  the  atmo- 
spheric pressure,  it  becomes  perfectly  clear  and  bright  after 
filtration  or  subsidi  ace,  less  *  iscid,  and  more  suitable  for  the 
manufacture  of  yeast.  In  the  ordinary  process  of  brewing 
in  distilleries  the  grain  i<  treated  with  water  at,  or  about, 
the  boiling  point,  and  thus  most  of  the  albuminous  matters 
are  coagulated  and  lost  foi  yeast  manufacture.  To  avoid 
this  loss,  an  albuminous  solution  is  made  by  treating  the 
•Train,  before  boiling,  with  ordinary  water,  spent  wash  or, 
preferably,  spent  wash  K  hich  has  been  purified  as  above 
described,  at  a  temperature  not  exceeding  130  to  14o  F. 
Albuminous  solutions  tints  prepared  are  to  be  used  instead 
of  water  or  spent  wash  for  mashing  malt,  rye,  or  other 
suitable  grain  before  the  addition  of  the  boiled  maize,  as 
described  bv  the  patentee  in  Eng.  Pats.  12,058  and  12,463 
of  1885,  and  5157  and  8082  of  1886  (this  Journal,  1886 
542.  also  1887,  297  and  514). 

For  the  manufacture  of  yeast  a  mash,  made  in  this 
manner,  should,  after  the  addition  of  the  boiled  maize,  have 
a  temperature  of  about  145  F.,  and  when  saecharifieation 
is  complete  spent  wash  or  one  of  the  solvents  named  is 
added  so  as  to  obtain  a  wort  of  specific  gravity  1,030.  The 
wort  is  then  clarified,  coole  I  to  80  F..  yeast  is  added  and 
air  blown  in  until  fermentation  is  complete.  The  yeast  is 
collected  and  pressed,  and  the  resulting  wash  may  be 
distilled  to  recover  the  spirit. — T.  A.  G. 


An  Improved  Method  of  Utilizing  and  Means  for  Treating 

Yeast.      E.    W.    Greening,   Thames-Ditton,   Surrey,    and 

E.  O.  Greening,   Lee.   Kent.     Eng.  Pat.  20,060,  October 

21,  IS 93. 
Waste  brewer's  \east  is  dried,  conveniently,  by  passing 
through  steam-heated  rollers,  until  the  moisture  is  reduced 
from  the  normal  amount  of  T5  or  80  per  cent,  to  less  than 
10  per  cent.  The  thin  flakes  thus  obtained  are  scraped 
from  the  rollers  by  suitably  arranged  knives,  cooled  in 
trough  conveyors  by  continual  turning  and  stirring,  and 
then  ground  into  powder  or  meal  of  any  requisite  degree 
of  fineness. 

Fresh  yeast  meal,  being  exceptionally  rich  in  albuminous 
matters,  and  the  tonic  principle  of  hops,  is  serviceable  for 
admixture  with  other  substances,  to  increase  their  feeding 
value  and  flavour  when  used  as  feeding-meals,  or  cakes, 
tor  cattle. 

Meal  from  stale  or  dirty  yeast  forms  a  valuable  manure 
since  it  is  rich  in  phosphates,  potash,  nitrogenous  matters, 
&c.     It  mav  be  used  by  itself,  or  mixed  with  other  fertilizers. 

— T.  A.  G. 


time  the  acid  is  removed,  and  the  rice  is  well  washed  w  ith 
water  until  the  washings  are  no  longer  acid.  It  is  then 
ready  for  use  cither  in  the  wet  state  or  after  beiug  dried. 

— T.  A.  &. 


Improvements  in  the  Manufacture  of  Compounds  suitable 
for  the  Production  of  Ginger  Beer,  Herb  or  Botanic 
Beers,  or  other  Fermented  Beverages.  J.  Heron,  London. 
Eng.  Pat. 21,332,  November  9.  1893. 

The  object  of  the  invention  is  the  preparation  of  solid 
compounds  containing  all  the  necessary  ingredients,  except 
the  actual  water,  required  for  producing  "home-brewed" 
ginger  beer  or  other   fermented  beveragi  s. 

For  instance,  a  ginger-beer  compound  is  made  thus  : — A 
solution  of  solid  dextro-glue.ose  is  concentrated  until  it 
contains  only  10  to  12  per  cent,  of  water.  Whilst  still  hot, 
the  ingrcdieuts  are  added,  the  mixture  is  cooled  to  about 
70  F.  and  thoroughly  incorporated  with  fresh,  pressed 
yeast  (about  two  parts,  by  weight,  to  100  parts  of  glucose). 
The  mixture  is  run  into  moulds,  where  it  sets  into  a  hard, 
compact  mass.  When  required  for  use  it  is  broken  up  into 
small  pieces  and  dissolved  in  water  at  a  temperature  of  70' 
to  80°  F.  The  water  should  he  previously  boiled  to  destroy 
any  germs  which  it  may  contain.  After  standing  12  hours 
the  beer  is  ready  to  bottle.  In  cases  where  any  of  the 
ingredients  can  only  be  extracted  by  boiling  water  they 
are  not  incorporated  with  the  glucose  and  yeast,  but  are 
boiled  in  the  water,  which  is  then  cooled,  and  the  prepared 
compound  is  added. — T.  A.  G. 


A  New  or  Improved  Apparatus  for  Fining  Beers  and  other 
Liquors  in  Cask,  applicable  also  for  Priming  and  Filling 
up  Casks.  J.  G.  (rossman,  Cork.  Eng.  Pat.  2152, 
January  31,  1S94. 

The  apparatus  consists  of  a  portable  hand-pump  of  which 
the  cylinder  is  fitted  with' plunger,  piston-rod,  and  handle. 
The  top  cover  iias  a  packed  joint,  and  the  lower  cover 
carries  a  projecting  nozzle  and  thimble.  The  rubber- 
covered  thimble  is  tapered  to  fit  any  bung-hole  and  ensure 
a  tight  joint.  An  adjusting  nut  on  the  piston-rod  is  used 
to  regulate  the  volume  of  contents  to  be  delivered. 

In  operation  the  finings  are  drawn  into  the  cylinder  by 
an  instroke  of  the  plunger,  the  nozzle  is  passed  through 
the  bung-hole  into  a  full  cask,  the  rubber  securing  a  tight 
joint,  and  the  finings  are  forcibly  injected.  The  displaced 
beer  simultaneously  passes  up  an  annular  space  between  the 
nozzle  and  the  thimble,  and  through  the  side  tube  into  the 
cylinder,  and  at  the  next  instroke  is  forced  out  again  to  be 
received  into  any  suitable  receptacle. — T.  A.  G. 


A  Method  of  Treating  Grain  and  other  Materials  for 
Employment  in  Brewing  and  for  other  useful  Purposes. 
T.  Bay'ley,  Dublin.  Eng.  Pat.  20,930,  November  4,  1893. 
Grain  and  other  starch  containing  materials  are  treated 
with  dilute  acid  at  or  below  a  temperature  of  40  C.  (104  F.) 
whereby  the  starch  is,  for  the  greater  part,  converted  into 
the  soluble  form,  and  when  the  grain  is  subsequently  treated 
with  hot  water  at  190°  F.  or  upwards,  a  comparatively 
limpid  solution  is  obtained,  and  any  undue  thickening 
or  viscosity  avoided.  The  time  required  for  conversion 
depends  upon  the  nature  and  strength  of  the  acid  used 
and  upon  the  temperature.  If  rice  be  digested  in  the  cold 
with  sulphuric  acid,  diluted  with  nine  times  its  weight  of 
water,  modification  of  the  starch  results  in  21  days,  whilst 
at  a  temperature  of  100°  F.  about  IS  hours  suffice  for  dilute 
sulphuric  acid  and  seven  or  eight  days  for  a  saturated 
solution  of  sulphurous  acid.     At  the  end  of  the  necessary 


XVIII— CHEMISTEY  OF  FOODS.  SAMTAKT 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)—  CHEMISTRY  OF  FOODS. 

Testing  Milks  with  Ilcnnet.     R.  Leze  and  E.  Hilsont. 

Comptes  rend.  118,  1069. 

Seeunder  XXIII.,  page  1099. 


Centrifugal  Methods  of  Milk  Analysis.  A.  Scott.  A  Paper 
read  before  the  Glasgow  City  Analyst-'  Sic.  Abstracts, 
No.  4,  1893-94,  9. 

See  under  Will.,  page  1101. 
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S  i  u  Determining  the  Fat  in 

Milk.     H.Zimpe.     Chem.  Zeit.  1894, 18,  392. 

S«  undet  Will  .  pagi   1 104. 


<  'omporition  of  "  II  m  v  /'.  »•  "     Influence  of  a  Summi  r  in 
which  ••  Honey  Dew"  is  abundant,  on  the  Character  of 

ihr   II  ■■:         i     \.mi  Etanmer.    /.it-,   anal.  Chem.  33, 
897. 

S  .  r  \  \  1  ,  page  1076. 


PATENTS. 


Improvements  in  or  relating  to  the  Roasting  of  Coffee, 
Cocoa,  and  similar  Materials.  A.  .1.  Boult.  From  ('.  A. 
Otto,  Dresden.     Eng.  Pat.  22,645,  November  25,  L893. 

In k  roasting  is  done  by  passing  the  material  in  email 
quantities  through  a  helically-wound  ami  heated  tube.  The 
improvements  claimed  arc  the  different  pieces  of  machioi  rj 
necessary  for  carrying  this  out.  They  consist  mainly  of 
the  helically-wound  rotating  tube  heated  in  any  convenient 
way  and  containing  heart-shaped  scoops  for  the  purpose  of 
more  completely  mixing  the  material  passing  through  the 
tube,  ami  of  a  hollow  rotating  ball,  of  a  capacity  which  can 
be  varied,  by  means  of  which  small  quantities  of  the  material 
may  be  fed  into  the  tube  at  small  successive  intervals. 

— T.  E. 

Improvements  in  Apparatus  specially  suitable  for  Use  in 
Estimating  the  Amount  of  Fat  in  Milk  and  other 
Substances.  R.  VY.  Wbosnam  and  the  Dairy  Supply  I  !o  , 
Lim.,  London.     Eng.  Pat.  23,039,  November  30,  1893. 

See  under  XXIII.,  page  1091. 


Improvements  <n   Compound  Ed, 1,1,  Fate,     A    \V    Winter, 
[o,  U.S..A      I  .. 

Tub  object  of  the  patent  i-  the  production  of  fata  which 

may    be    U  go    per   , •,-,  • 

refined  mineral  oil   mixed  with  varying  quautitii  -  of  animal 
or  ve|  ;  .,.-  foi  difterenl  mix 

turcs   arc    madi  tails    of    thi  sition    and 

preparation  the  specification  maj  be  referred  to      I    E 


A ,  us  or  Impro  ■  i  <  omp  sit  ions  for  Presi  rving  Beer,  Wine, 
Milk,  and  other   Liquids.     J.  W.  Pi  eds.     Eng. 

Pat  18,736,  October  6,  18 

Tin:  compositions  described  contain  amixl  iracic 

acid,  sodium  salicylate,  and  potassium  bicarbonate,  which 
has  been  allowed  to  absorb  sulphur  dioxide  (produced  by 
burning  Bnlphur),  with  or  without  addition  ofcapsicu  a  and 
primrose  yellow,  and  a  mixture  similar  to  the  above,  but 
without  the  sodium  salicylate. —  I 


Improvements  in  or  connected  with  the  Production  of  Butter 

from  Cream  or  Milk.     s.  II.  Wright,  Monmouth.     En;;. 

Pat.  18,708,  November  25, 
Tiik  object  of  the  invention  is  to  produce  butter  from  milk 
or  cream  by  passing  :i  rapid  current  of  air  through  it.  The 
current  of  air  is  produced  by  exhausting  tlie  air  over  the 
liquid  with  a  water  pump,  or  by  forcing  the  air  into  the 
liquid  under  pressure.  The  butter  can  then  be  washed  in 
tlie  sane'  apparatus  by  forcing  water  through  it.  The  appa- 
-  |  which  is  described  and  illustrated  by  three  sheets  of 
drawings)  is  stated  to  be  of  an  inexpensive  nature T.  E. 


Improvements  in  the  Means  of  I'sing  Baking  Powder. 
W.  G.  Dunn.  East  Crovdon,  and  J.  A.  Brown  and 
J.  Poison,  Paisley.     Eng. "Pat.  9183,  May  9,  1894. 

Aw  of  the  well-known  chemical  raising  agents  is  ground 
up  with  rive  times  its  weight  of  a  non-nitrogenous  Hour,  such 
as  corn-flour.  The  injurious  action  of  the  raising  agent  on 
the  nitrogenous  constituents  of  the  flour  generally  employed 
in  making  baking  powder  is  thus  avoided.  The  patentees 
also  state  that  their  preparation  keeps  better,  is  more  easily 
distributed  uniformly  through  the  dough,  and  that  the 
addition  of  ccrn-flour  improves  many  kinds  of  bread, 
especially  when  milk  is  used. — T.  E. 


Peptonised  Extract  of  Malted  and  other  Cereals      Peptine 
Maltine,    lam.   and  G.   Bartlett,    Leicester.     Eng     Pal 

I". 17-1.  Jam 

I'm  ei  '.  tils  an-  extra  i.  .1  with  watoi  a!  140    I   .  and  I 
of  pepsin  anil    l  pan  M.I"   bydroi  i   to  2,000  parts 

n  added  -.  the  mixture  is  then   heat.  .1  to  104     1 
im.i   evaporated   in   vat  l  bi    peptoni  a 

formed  render  it  a  powerful  digestive  agent,  and  it  is  said 
tor  a  considi  rable  pi  riod       I ,  I 
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Estimation  of  Nitrates  and  Nitrites  in  Waters.  J.  I  i  ts  r. 
Communicated  to  the  Glasgon  (  m  Analysts'  Society, 
Abstracts,  No.  4,  1893-94,  17. 

See  under  XXIII. , page  1095. 


Tlie  Removal  of  Iron  from  Drinking-Water.  H.  Schuster. 
Zeits.des  log.  und  Arch.  Ver.  zu  Hannover,  1894,  297  j 
Proe.  Inst.  Civil  Eng.  1894,  118,  34—35. 

At   Aurich,    in    East    Eriesland,   a   tube-well   36   mm.    in 

diameter  was  put  down  to  a  depth  of  84  incite-  in  alluvial 
ground,  tor  the  purpose  of  supply  ing  the  barracks  ;  but  the 
water,  although  tree  from  organic  muter,  was  unfit  for  use 
on  account  of  the  large  amount  of  iron  in  solution,  amount- 
ing to  10 "2  mgrms.  per  litre,  and,  when  exposed  to  the 
air,  became  brown  and  turbid  from  the  formation  of  ferric 
hydrate  when  the  carbon  dioxide  which  kept  the  iron  in  solu  ■ 
lion,  had  escaped  A-  no  other  supply  could  be  got,  it  was 
decided  to  purify  it  b\  the  method  adopted  by  C.  Piefke, 
the  separation  of  the  iron  being  facilitate. I  by  breaking  up 
the  mass  of  water  into  numerous  fine  streams  so  as  to 
obtain  the  largest  pi  ssible  contact  with  the  atmosphere. 
The  apparatus  consists  of  a  rectangular  iron  scrubber  :i 
metres  high,  2  metres  long,  and  1  metre  broad,  filled  with 
lumps  of  coke.  The  water  is  distributed  by  a  series  of 
perforated  plates  uniformly  over  the  top  of  the  coke- 
column,  and  passes  downward  into  a  collecting  cham- 
ber below,  and  from  thence  through  a  sand-tilter  bed 
640  mm.  thick,  with  about  11  square  metres  area,  that  of 
the  scrubber  beinjr  •_'  square  metres.  The  proportion  of 
iron  was  diminished  from  19"2  to  7 '21  mgrms.  per  litre  in 
the  scrubber,  and  to  1-os  mgrms.  after  passing  the  filter 
The  apparatus  was  intended  to  treat  3',  cubic  metre-  per  hour, 
under  which  condition  the  rate  of  delivery  per  square  metre 
was  1,750  litre-  in  the  scrubber  and  3S0  litres  in  the  tilter. 

The  removal  of  the  ochre  deposit  on  the  coke  is  effected 
from  time  to  time  by  stopping  the  communication  with  the 
filter  and  allowing  the  water  from  the  pump  to  flow  for  a 
short  time  in  a  single  stream  through  each  of  the  distributing 
plates  in  succession.  The  strong  current  thus  obtained 
detaches  the  deposit.  A  similar  coating  accumulates  on 
the  top  of  the  filter,  rendering  it  nearly,  if  not  quite,  imper- 
meable to  water,  so  that  about  2  metres  of  the  upper  part 
must  be  renewed  at  intervals  of  three  or  four  weeks. 


PATENTS. 

An    Improved    I  Filtering  Barer.      S.  YVittman, 

Loudon.     Eng.  l'at.  241,259,  October  27,  1893. 

In  the  ordinary  filter, charcoal  is  contained  in  a  vessel  into 
which  water  is  poured  and  from  which  it  percolates  into 
another  vessel  or  compartment.  The  novelty  consists  in 
making  the  tit  st  vessel  itself  the  filtering  medium,  by  fashion- 
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ing  it  out  of  a  mixture  of  animal  charcoal,  clay,  and  ground 

I  firing  it  in  a  closed  kiln  from  which  air 

-.  i  m. iv  be  of   any  shape,  preferably 

pe,  and  iu  moulding  it   starch  or  sawdust   may  be 

ted  tor  the  coke  or  liguite. — L.  A. 


Improvements  in  the  Utilisation  of  Sewage  Sludge. 
1.  fwynam,  Egham,  Surrey.  Eng.  Pat.  21,024,  Novem- 
ber C,"lS93. 

I'm:  patentee  proposes  to  utilise  well-pressed  sewage  sludge 
by  charging  it  into  a  blast-furnace  making  phosphoric  pig- 
iron.  "  The  carbonaceous  and  volatile  matter  in  the  pressed 
sludge  (generally  amounting  to  about  30  per  cent.)  serve  as 
part  of  the  requisite  fuel,  the  lime  and  alumina  go  to  form 
a  fusible  slag,  the  iron  oxide  present  being  rediieedto  metal, 
whilst  the  phosphoric  acid  is  all  reduced  to  phosphorus, 
which  eutcrs  into  the  pig-iron,  being  eventually  recovered 
as  a  valuable  manure  in  the  form  of  basic  slag  when  the 
pig-iron  is  used  in  the  manufacture  of  basic  steel.  All  the 
ammonia  "  of  the  sludge  passes  away  in  the  furnace  gases, 
and  is  recovered  bv  condensation  in  the  usual  manner. 

— L.  A. 


Improvements  in  .Means  for  Cremating  and  Destroying 
Obnoxious  Gases  and  Fumes  from  Dust  Destructors  and 
the  like.  T.  \V.  Baker,  Loudon.  Eng.  Tat.  21,820, 
Nuvember  15,  1893. 

The  inventor  proposes  to  destroy  or  render  innocuous  the 
gases  given  off  by  the  destructors  of  town  refuse,  and  also 
other  objectionable  gases,  by  conducting  them  into  the 
combustion  space  of  the  furnaces  of  steam  boilers,  so 
mixing  them  with  the  furnace  gases  at  their  hottest  and 
burning  them,  thus  utilising  the  heat  given  off  during  the 
operation. 

At  present,  a  special  furnace,  known  as  a  cremator,  has 
to  be  employed  for  rendering  the  destructor-gases  in- 
noauous. 

The  inventor  prefers  to  use  the  dry-back  marine  steam 
boiler,  with  two  or  more  furnaces  and  a  common  combustion 
chamber  connecting  the  furnaces  with  the  return  tubes  ; 
in  this  case  he  simply  connects  the  destructor-gas  flue  to  the 
combustion  chamber. 

With  wet-back  marine  boilers,  the  destructor-gases  pass 
through  openings  made  through  the  stayed  space  at  the 
back  of  the  combustion  chamber  or  chambers.  With 
Lancashire  or  with  Cornish  boilers  he  inserts  between,  and 
at  a  lower  level  than,  the  furnaces,  another  tube,  similar 
to  the  third  flue  of  a  three-flued  boiler,  but  reaching  only  to 
the  back  of  the  furnaces,  which  connects  up  with  the  two 
combustion  spaces  (this  modification  is  specially  claimed). 

With  water-tube  boilers  the  inventor  uses  a  double  back 
to  the  furnaces,  and  leads  the  destructor-gases  through  the 
space  between  the  two  backs,  into  the  combustion  space, 
so  that  fuel-gases  and  destructor-gases  mix  above  the  fuel 
and  also  in  the  spaces  between  the  water-tubes. 

In  seme  cases,  however,  he  prefers  to  pass  the  destructor- 
gases  through  the  burning  fuel,  and  in  this  case  introduces 
them  into  the  closed  ash-pit,  claiming  the  use  of  fans  for 
this  purpose. — E.  K.  B. 


Improved  Apparatus  for  Filtering  and  Sterilising  Water. 
II.  Kowalski,  Vicuna.  Eng.  Pat.  15,487,  August  14, 
1894. 

-  an  apparatus  for  providing  a  continuous  supply  of 
sterilised  and  filtered  water. 

The  water  flowing  into  the  vessel  A,  (see  figure)  and  main- 
tained at  a  constant  level  by  the  overflow  a,  passes  down- 
wards,  through  a  layer  of  filtering  material  in  the  bottom  of 
A,  into  the  pipe  a3,  which  conducts  it  into  the  compartment  B, 
from  which  it  rises  through  the  pipe  b  into  the  coil  i1,  where 
it  becomes  heated  by  the  hot  water  in  F.  A  portion  of  the 
water  from  B  rises  between  the  double  walls  of  the  vessel  F, 
aud  meeting,  in  the  pipe/i3,  the  water  which  has  passed  up 
the  coil,  the  mingled  stream  flows  into  the  heater  C,whence 
it  overflows,  down    the  pipe   c-,  into  the  bottom   of    the 


boiler  D.  The  water  is  here  boiled  by  the  heat  of  the 
furnace  E,  and  overflows  through  the  U_P'Pe  ^'>  which 
terminates  in  a  rose,  into  the  vessel  F,  where  it  is  partially 
cooled  by  the  cold  water  passing  up  through  the  space  / 
and  the  coil  bl.  At  the  bottom  of  F  there  is  a  second 
filtering  layer,  and,  after  passing  through  this,  the  sterilised 
water  is  further  cooled  by  flowing  partly  between  the  double 
sides  of  the  vessel  B  and  partly  through  the  coil/-,  and  is 
finally  drawn  off  through  the  cock  and  pipe/3  for  use. 


y-yyyy-Fyyy 


Improved  Apparatus  for  Filtering  axd  Sterilisim. 
Wateb. 

The  steam  generated  in  the  boiler  D  rises  through  the 
space  io,  between  the  chimney  e  aud  the  dome  c,  and, 
finding  an  outlet  through  the  pipe  c3,  condenses  in  the  water 
passing  down  the  pipe  c- ;  any  excess  of  steam  condenses 
in  the  water  which  gets  through  the  perforations  in  the 
lower  part  of  the  outer  dome  c1.  The  cover  of  the  vessel 
i  is  left  loose  to  prevent  the  steam  pressure  from  accumu- 
lating, and  also  to  prevent  the  formation  of  a  vacuum  if  the 
boiling  should  slacken  or  cease.  <i-  is  a  thermometer. 
The  vessels  A,  B,  and  F  are  made  of  corrugated  sheet  iron, 
and  are  of  such  relative  dimensions  that  they  may  be  packed 
one  within  the  other  for  transport. — L.  A. 


(C.)- 


-DISINFECTANTS. 
PATENT. 


Improvements  in  Disinfecting  and  Fumigatiny  Apparatus. 
(i.  G.  Crosby,  New  York.  Eng.  Pat.  22,820,  Novem- 
ber 28,  1893. 

Tins  specification  describes  a  portable  box  or  case  containing 
a  mechanical  contrivance  for  fumigating  the  air  of  a  room. 
The  mechanical  contrivance  consists  of  three  parts:  1st, 
perforated  trays  containing  absorbent    material   saturated 
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with  :i  disinfectant  or  perfui  ■-  air  propeller  di 

in  iu>  electro-  or  other  mote  the 

electro-motor.     When  the  motor  is  set  going,  air  is  drawn 
through  an  opening  in  one  end  "t   the  box,  perfumed  bj 
passing  through  1 1  it-  material  contained  in  the  trays,  and 
i  through  nn  oponing  i"  the  other  end  ol  the  box, 

— 1..  A. 


XIX -PAPER,  PASTEBOARD.  Etc. 


PATENTS. 

Improvements  in   Apparatus   used  in  the   Manufactun 
Paper  Pulp.     W.   II.  Caldwell,   Loanhead,  Midlothian. 
Eng.  Pat.  15,  132,   Vugusl  11,  1898. 

I'm  improvements  relate  i"  the  arrangement  of  the  kni 
or  blades  •  ')  a  beating  or  pulping  engine.     According  to  the 

ntor,  the  fibres,  «  ben  flattem  >1  bj  prcssui  e,  are  capable 

olding  the  water  on  tl  e  i  ire  longer  than  when 

in  the  original  cylindrical  form.  The  object  of  the  inven- 
tion is  to  Batten  the  fibres  by  pressure  while  they  are 
passing  between  the  bars  or  knives  of  the  grinding  surfaces, 
and  this  is  claimed  to  be  accomplished  bj   an  apparatus 

■  r n.-i «.l  as  follows:  Within  a  cylindrical  shell  is  a 
beating  roll  having  knives  of  the  ordinary  type  fixed  upon 
it-  circumference.  Outside  this  roll  is  a  fixed  cylinder 
having  another  set  of  knives  which  are  movable  in  radial 
-lots,  and  corresponding  to  the  bed  plate  of  the  "  Hollander." 
Upon  the  exterior  surface  of  this  cylinder  is  a  second 
cylinder  constructed  of  rubber  or  similar  flexible  material, 
and  upon  which  the  distal  end  of  the  movable  knives  rest. 
The  space  between  this  latter  cylinder  and  the  outer  shell  is 

l  with  water  under  any  desired  pressure,  which  pressure, 
acting  upon  the  flexible  cylinder,  is  transmitted  to  the  pulp 
through  the  movable  knives.  The  general  construction  of 
the  apparatus  and  the  mode  of  driving  is  of  the  usual  pulp- 
refiner  type. — S.  1*.  E. 

Improvements    in    Obtaining    Useful    Products  from    the 
Liquors  resulting  from  the  Manufacture  of  Cellulose  or 
Fibres  bg  the  Sulphite  Process.     C.  1).   Ekman,  London. 
Eng.  Pat.  20,036,  <  Ictober  24.  isn.l. 
I'ltK  improvements  relate  to  a   method  of  recovering  some 
of  the  organic  compounds  contained  in  the  spent   liquor 
from  the   manufacture  of  cellulose   fibre   from  wood  by  the 
sulphite  process.      The   waste   liquor  is  first   clarified  by 
allowing  it  to  settle  or  by  passing  through  filter  beds,  after 
which  it  is  concentrated,  preferably  to  about   63°  Tw.  at 
85°  C,  in  suitable  vessels   having  an   acid-resisting  lining, 
and   heated   by  steam    in  a   leaden    roil    or  jacket.     Iiefore 
evaporating,  the    liquor    may    be   made    alkaline    by   the 
addition  ot  any  of    the  caustic  or   carbonate   compounds  of 
the   alkaline   earths,  in    which    case  an  acid-resisting   lining 
in  the  evaporating   vessel   is   unnecessary.     To  the  con- 
centrated   liquor   sulphuric,    hydrochloric,    or   oxalic    acid 
or  an  acid   salt  is    added  to   improve   the   colour   of  the 
product     formed,     which     is     somewhat     hydroscopic     and 
contains  a  compound  resembling  dextrine   and   which  the 
author   has   called   "  dextrone."     To   obtain    this    product, 
soluble  salts,  as   the   sulphate   or  chloride  of  sodium,  Sfcc, 
are  added  to  the  boiling  liquor  as   Ions;  as  the  dextroue 
■rates   out,  which,  rising  to   the    surface,  may   be  easily 
removed.     When  cold  this  substance   is  a  semi-solid,  and 
may  be  either  dissolved  in   water  or  dried  and  reduced  to  a 
powder.     Mixed  with  gelatine  or  glue  it  forms  a   substance 
similar  to  the  gela-lignosine  described    by   Messrs.    Cross 
and  Bevan,  and,  like  that  compound,  when   dissolved  in  a 
suitable  solvent,  as   sulphite  of  soda,  can  be   employed  as 
a   mordant   or   size    for   textile   fabrics,    paper,   &c.     The 
iiquor   remaining   after    removing   the    dextrone   may   be 
further  employed  for  the  production  of  the  yela-lignosim  - 
like  substance,  by  adding  a  concentrated   solution  of  slue 
latin  as  long  as  the  compound  separates  out. 

— s.  v.  e. 


;  Sulphiti  Pulp  n-  ,1  ,„ 

the    Manujactun    oj    Paper  ana   tin-   like  from    II '«,,/. 
ir,-  Pal    1 1 10,  Februai  v   1 7, 

I'm    iiupi  ■  ■■ nl  cm  ists  in  thi  liquid   In 

rablj    of   0  ii  itj    of 

-  ,ii,  i',, i  the  purpose  of  dissolving  and  remot 
anj  be  present  in  the  boiled 

sulphite  wood-pulp,  and  thus  prevent  the  formal 

-peck-    that    are     usually    pr.-cnt    in    the 
finishi  ind   upon    the   machinery    employed       The 

propoi  "i   recommended  for  this   purpose  i- 

ah  nt  -      :.i  .     In  quarts  to  on,-  ton  of   air-dry  pulp,  added 
tally  while  the   pulp  is  being  "  opened  "  or  beaten  up 
in  the  i  .one. 

— s.  p.  E. 

Improvements   in  the   Manufacture  ,<f    Parchment.     II.  O. 
Brand,  Brentford,  Middlesex.     Eng.  Pat.  1  1,884,  July  •-"'.. 

Ix  addil ion  to  the  limc-w ater  washing, 
specification  (this  Journal,  1893,  946),  thi    parchment 
be  treated   with  alum,  tic  objeel    being  to  further  In 
the   skin    and    to    prevent    the   ink    from    BOaking   in.     Tie- 
alum    i-     add,  d,    in     the    proportion   of    half    a     pound    to 
•jo   galls,  of   water,  to   lb,-   hath  or   washing  of  lime-water 
already    referred  to.      The  finishing  process   i-   similar  to 
that   previously  described   (loc.cit.),  Bavc  that  befon 
final    rubbing    with   flannel   the    parchment    is    cleaned   by 
rubbing  with  sand  or  glass  paper. --A.  (,.  If 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The  JC.--.-i,  nee    Ylang-Ylang.     M.  A.  Reycbler.     Hull.  - 

Chim.  1894,  11—12,  376—583. 
Tins  essence,  in  which  up  to  the  present  only  benzoic  acid 
has  been  definitely  recognised,  contains  quite  annmbei 
substances.     Benzoic  ic  acid  (in  the  form  of  their 

esters)  appear  to  be  present  in  the  proportion  respectively 
of  'J  and  7  per  cent.  Ylangol  constitutes  about  30  to  32 
per  cent,  of  the  essence,  and  the  sesquiterpene  present  is 
contained  in  similar  amount.  The  remaining  2o  per  cent, 
comprise  the  more  volatile  portions  together  with  the 
resinoid  constituents  (polyterpenes,  &c). 

With  regard  to  Y/langol,  it  resembles  Licareol  (Barbier) 
in  its  rotatory- power  in  alcoholic  solution  ([a]  „  =  —  19-3  ). 
Oxidation  by  means  of  chromic  acid  mixture  furnishes  an 
oil  with  an  odour  like  citral,  and  forming  a  crystalline 
compound  with  sodium  bisulphite.  Ylang-ylang  contains, 
it  appears,  an  alcohol  of  the  geraniol  series,  with  the 
formal. i  I     II  J  I. — W.  3. 


The  Ilia-din-''  of  the  Essence  of  Pelargonium.     Ph.  Barbier 
and  L.  Bouveault.     Comptes  rend.  119,  1894,  334—337. 

The  chief  part  of  the  esi-enee  of  pelargonium  is  a  colourless. 
slightly  oily  liquid  possessing  a  very  strong  odour  of  rof 
It  boils    at    115" — 116     under  a   pressure  of   III  mm.,   its 
density  at  0    is  0- 8866,  and  through  a  thickness  of  20  cm. 
it  gives  a  deviation  of  —  12    28  . 

That  this  compound  is  an  alcohol  is  demonstrated  bj  it- 
easy  conversion  into  its  acetic  ether  by  heating  to  150s— 
L6tl  with  an  excess  oi  acetic  anhydride.  This  acetate  boil- 
at  120  under  In  mm.  pressure,  and  has  an  agreeable  odour, 
and  its  density  at  0  -  1158.  That  it  i-  a  primary 
alcohol  is  shown  by  its  yielding  an  aldehyde  and  an  acid  on 
oxidation.  The  authors  have  prepared  the  oximide  from 
the  aldehyde,  and  from  this  the  nitrile,  which  has  the 
composition  C10H,5N  :  the  aldehyde  has  therefore  the 
composition   C10H,6O.     This  nitrile  fixes  one   molecule   of 


■  - 
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bromine.  They  have  also  isolated  from  the  oxidation 
products  of  the  rhodinol  of  pelargonium,  an  a<  id  boiling  at 
14y  — [50  .  and  have  analysed  its  barium  salt  It  has  the 
composition  Cl0H16O3.  A  more  complete  oxidation  of  the 
liable  quantity  ol  dimethylacetone and 
acid  which  separates  in  fine  needles  melting 
at  100.  The  composition  of  this  acid  is  C-II,.M,.  I, 
distils  without  alteration  above  .'inn  at  the  ordinary 
pressure  and  at  20.V  under  10  mm.  pressure.  Its  formation 
is  indicated  by  the  formula — 

c10hI8o  +  o,     e  ii  <>     i  ;ii,,o, 

It  is  a  dibasic  saturated  acid.  The  authors  conclude  that 
it  is  a  methyl  adipinic  acid.  The  alcohols  isomeric  with  the 
rhodinol  of  pelargonium  (geraniol,  licarhodol),  with  which 
it  has  been  confounded  until  now.  readily  lose  one 
molecule  of  water  and  thus  yield  terpenes,  C10H16.  The 
alcohol  in  question,  however,  behaves  did,  cently :  acid 
potassium  sulphate  converts  it  into  viscous  products  of  wry 
high  boiling  point,  no  doubt  oxides,  and  only  a  very  small 
amount  of  hydrocarbon  is  formed.  Hydrochloric  acid, 
which  etherifies  its  isomerides  in  the  cold  so  easily,  only 
attacks  the  rhodinol  of  pelargonium  when  heated,  and 
the  hydrochloride  then  produced,  when  it  is  heated  with 
potassium  acetate,  yields  the  acetate  of  rhodinol,  whilst  the 
hydrochlorides  of  the  isomerides  yield  terpenes.—  H.  S.  P. 


n     Lemon-Grass    Oil. 
Comptes  rend.   118, 


this  reaction,  but  the  oxidation  i  substance  constituted 

according  to  them  ought  to  giv.  ileric  acid  on  oxidation. 

This,    however,   is   not  formed,  let  does    their  formula 

explain  the  formation  of  methyl-]  lene  ketone,  carboxylic 
acid,  or  terebic  acid.     T.  A.  L. 


A   Natural    Unsaturated    Ketone 

Ph.   Barhier   and    L.  Bouveault. 

983—986. 

According  to  Dodge  (Amer.  Chem.  J.  12,  553  ;  this 
Journal,  1891,  158),  oil  of  lemon-grass  contains  an  aldehyde, 
C10H160,  to  which  he  gave  the  name  citriodic  aldehyde,  but 
which  was  subsequently  found  to  be  identical  with  geran- 
aldehyde  (Semmler,  Ber.  24,  201 — 211  ;  this  Journal,  1891, 
382).  With  a  view  of  obtaining  it  the  author-  have 
distilled  a  large  quantity  of  lemon-grass  oil  in  a  vacuum. 
After  four  or  five  distillations  three  fractions  were  obtained. 
one  boiling  at  65  — 75  (  .  at  12  mm.,  the  second  at  110° — 
115  .  mainly  consisting  of  geranaldehyde,  and  the  third  a 
brown  viscous  fluid,  which  was  not  further  investigated. 
The  lowest  fraction  distils  under  atmospheric  pressure  at 
17u — 175;  C,  and  generally  consisted  of  a  mixture  of  a 
terpene  and  an  unsaturated  ketone,  the  amount  of  the 
former  varying  from  0  to  50  per  cent,  of  the  fraction.  1'he 
ketone  was  separated  by  means  of  its  bisulphite  compound, 
and  was  found  to  be  methyl-hexylene  ketone.  Although  the 
physical  properties  of  this  ketone  are  very  similar  to  those 
of  an  isomeric  compound  obtained  by  Wallach  (Annalen, 
28,  318)  by  distilling  einoleic  aldehyde,  the  two  substances 
react  differently  with  zinc  chloride. 

Tieman  and  Semmler,  by  oxidising  geraniol  and  gerau- 
aldehyde,  also  obtained  an  isomeric  compound,  which  they 
termed  citral.  This,  according  to  Tieman  and  Semmler, 
gives  a  well-defined  crystalline  bromine  derivative,  whereas 
the  new  ketone  only  gives  a  yellow  viscous  mass  which  will  i 
not  crystallise.  The  authors  have  also  examined  the 
terpene  which  occurs  together  with  the  ketone  in  lemon-grass 
oil.  It  was  purified  by  distilling  over  sodium  and  boiled  at  j 
17.')  C.  Its  >peeific  rotatory  power  is  a,,  =  —  5  48°.  It 
is  not  a  limonene,  and  the  authors  are  of  opinion  that  the 
very  varying  quantities  of  this  terpene  in  samples  of  lemon- 
grass  oil,  point  to  its  presence  as  an  adulterant. — T.  A.  L. 


The   Aldehyde   of   Lemon-Grass    Oil.     Ph.   Barhier   and 
L.  Bouveault.     Comptes  rend.  118,  1050 — 1052. 

The  authors  have  studied  certain  of  the  reactions  of 
geranaldehyde,  as  the  conclusions  they  have  come  to 
with  regard  to  methyl-hexylene  ketone  are  at  variance 
with  those  of  Tieman  and  Semmler.  On  oxidation  with 
a  sufficient  quantity  of  bichromate  to  evolve  4  atoms 
of  oxy'gen,  geranaldehyde  is  decomposed  into  a  mixture 
of  volatile  and  non-volatile  acids,  the  former  consisting 
chiefly  of  acetic  and  formic  acids.  By  boiling  gi  ranalde- 
hyde  with  three  times  its  weight  of  glacial  acetic  acid 
it  is  readily  converted  into  cymene.  The  formula  pro- 
posed by  Tieman  and  Semmler  for  geranaldehyde  explains 


Geraniol    from     Oil      of    A'       pogon       Schoenanthus. 
P.   Barbier    and    L.    Bouvea  Comptes    reud.   118, 

1154—1157. 

The  Geraniol  of   Andropogon  niantlius   furnished  the 

same  products  of  oxidation  as  c  idoric  aldehyde,  and  the 
authors  therefore  admit  the  trul  >f  fieruan  and  Semmler's 
observation  that  the  citriodoric  ihyde  is  really  the  alde- 
hyde of  the  geraniol  of  Androj  Scfuenanthus. 

The  results  of  experiments  w  essence  of  Pelargonium 
all  point  to  the  conclusion  th  nis  essence  is  absolutely 
different  from  the   essence   of  Iropogon   Sckamanthus. 

Hence     the     alcohol     of      tfai  •   nee    of     Andropogon 

Schoenanthus,  must  no  longer  termed  "  GeranioV  and 
the  authors  propose  the  name'  I ,  niouol,"  which  indicates 
its  relation  to  citriodoric  aldehyde,  to  which  the  name 
"  Lemonal  ."  might  be  given,  thus  indicating  its  origin 
(essence  of  lemon  grass,  And  "/on  citratus)  as  well  as 
its  chemical  functions. 


The  Physiological  and  Thera\  Action  of  the  Homo- 

loi/ites    of    Quinine.      E.    Grimaux    and    Laborde    and 

Bourru.  Comptes  reud.  118.  '.14,1:103 — 1306. 
Grimaux  and  Arnaud  have  sin-  i  tin-  Journal,  1891,  723, 
770;  1892,631—632)  that  qui  le  is  the  metbyl-ether  of 
cupreine.  Since  then  other  all  derivatives  of  eupreine 
have  been  prepared  and  their  lalive  physiological  and 
therapeutic  values  have  been  it  tigated  by  Laborde  and 
Bourru  respectively.  The  resu  i  general  prove  that  the 
activity  of  these  homologous  ba —  increases  as  the  series  is 
ascended. 

Physiological  Action. —  Cuprt  administered  subcuta- 
ueously  to  guinea-pigs,  &c,  \  luces  local  anaesthesia 
persisting  for  several  days,  ami  crease  in  temperature  of 

about    1    C.       Its   toxic    influei..      is   about   half   that    of 
quinine. 

Ethyl  Cupreine  resembles  qi  line  in  its  action,  but  has 
a  more  marked  effect,  produc  "quinine  intoxication," 
stupor,  bilateral  tremor,  and  air  .  .-rage  decrease  in  tempe- 
rature of  2 — 33  C.  0- 15  grm.  i  used  death  in  the  case  of 
a  guinea-pig  weighing  400  grm 

Propyl  Cupreine  is  analogou-  to  the  above,  but  its  action 
is  stid  more  intense.  An  injecti  of  0-025  grm.  reduced 
the  temperature  of  aguinea-pig  _'  in  15  minutes,  5' in 
2  hours,  and  produced  stupor,  ollapse,  &e. ;  whilst  0-05 
gnu.  was  fatal,  death  being  due  '  epileptic  convulsions  and 
suffocation. 

Therapeutic  Action.  Cupr<  administered  internally 
in  various  fever  cases  exerted  only  a  very  slight  and 
transient  antiperiodic  action. 

Ethyl  cupreine  employed  as  I  asic  sulphate  (0  5  to  0' 75 
grm.)  was  found  to  have  anexc-  e  it  anti-periodic  influence. 
Notably  in  two  instances  of  fever,  complete  exemption  from 
further  attacks  was  secured  by  3 — 4  doses  of  ethyl-cupreine, 
although  repeated  use  of  quiuin,  had  failed  to  afford  relief. 
The  toxic  action  of  the  drug  when  employed  at  the  above 
rate  was  nil. 

Propyl  Cupreine  has  a  still  more  powerful  antiperiodic 
function,  and  exerts  a  very  marked  influence  on  tempera- 
ture. In  a  case  of  typhoid  ever,  doses  of  0-5  grin, 
administered  from  the  third  t.  The  eighth  day,  gradually 
reduced  the  temperature  from  40  "3  to  37"  "4.  The  base  is, 
however,  very  toxic,  and  in  et  i  \  instance  caused  nausea, 
dizziness,  &c. 

It  appears,  therefore,  that  •  ihyl-cupreine  might  with 
advantage  be  employed  where  he  quinine  fails  ;  whilst 
propyl-cupreine  might  find  application  as  a  potent  anti- 
thermal  remedy  in  continuous  1     era. — II.  T.  P. 


S  lsw.]  JOURNAL  OF  THE  SOCIETY  OF    CHEMICAL  INDUSTRY. 


Tht    Techni        I 
'I'd.  Scblocsing,  jr.     • 

In i    process  hithi 
baa  ion-  i-ti  .1   in  evapoi 
possible)  bul  «ln»'  rcgnr  i 
nicotine  contained,  « hii 
of  I'll-  'rgelj 

.  -    .1   cei 
i-    :i-    .1   she.  p  » 
Republio  in',1 
for  this  pin  i"i-i       \\ 
df  known  strength, 
b  itfa  steam  in  a  column 
has  approximately  the  -  I 
extract,  but  is  to  to 
Moreover,  by  passing  il 
Hi.  .  \u  of  the  col 

stream  of   Sulphui 

absorbed  and  passi 
sulphate.     It  is  d 

tliuii  to  200  grin-,  of   ni 
poisonoos  nature  of  the 
contain-  a  small  q 
solution  coming    from    I 
Blightly  alkaline.    I'  ac 
carbonate  and  is  then 
diluted   with   wati 
nicotine  per  litre.    This 
volume  of  water  kills  thi  ■ 
its  volume  of  water  it   I. 
solutions  coi. tain:' 
convenient     strength     fo 

I  propose  1  by  the 

■  on  a  manufacturing  Bca 

known  strength,  which  i 


'ii  n/'  Bodii  v    t  ich    iii     \  icotinc. 

in| rend.  118,    1058       1055. 

■  o  ed  for  preparing  these exl 
ug  an  aqueous  extract  as  far  as 

"■'  :i  |i  i  i!  i"  I  he  unt  ni 

-  the  essential  pi  inoiple  i  Ixtrai  >- 
'l  as  a  preservative  against  the 
isects,  hut  by  tar  the  largest  use 

i-c-  of   scab,     The   Argentine 

year   more  than    8,000,00(1    kilo 

obtaining  nicotine  extracts 

.on-  tobacco  extracts  aredistilled 

itus.     The  resulting  solution 

.-  nicotine  strength  as  the  original 

id  l"  it  as  it  is  nearU   colourless. 

steam  charged  with  nicotine  from 
i  tower  'l"«  ii  «  hich 

-  allowed  to   fall,  the    nicotine    is 

the  tower  in  solutio  i  as  nicotine 
i"  « ink  in  a  higher  strength 

>■    per    litre    on    account    of    the 

.  iloid.     The  liquor  thus  obtained 

mmonium  sulphate,  and  the 

tower    ought    to    be    neutral    or 

i  he  neutralised  with  sodium 

'  il  with    tobacco  extract  an  1 

it    contains    about    Ion   grms.  Of 

m  diluted   with  80  times  its 

aite,  ni  diluted  with  jo  times 

-   the  eggs   of    this   insect,  whilst 

1  per  cent,    of  nicotine   are   of  a 

horticultural    purposes.        The 

ithor  renders  it  possible  to  prepare, 

colourless    nicotine    solutions    of 

\   he  used  for  medicinal  purposes. 

— T.  A.  L. 


77o-  Qualitative  Compi 
u-niul  i  Creosotes.  A. 
rend.  118,  1894, 

"  OfFICI  IX  Cl'co-ote  "    ;- 

tnr  which  distils  over  b 
being  adopted  because 

down  in  the  ph.u  m 

of  civ'  isoti  answering  ti 
the  distillation  of 
subsequently  exho 
qualitatively  the  t« "  i 

ing  phenolic  bod 
a-.  «.'-,  and  p-creso 
and  1  :3:5),  gua 

C  H 

Besides  these,  trace-  .a 
phenols,  were  detected. 
but  not  identical  with,  I 


(ion  of  Official  Beech  mi, I  Oak- 
iehal  and  E.  Choay.  Comptes 
1342. 

I'l  as  that  fraction  of  wood- 
n    and  L'JO"  C,  tins   range 
omprises  the  extreme   limits   laid 
-I  \ai  ions  countries.   Specimens 
equiremenl  were  prepared  by 
ik   "heavy  oils"   and   were 
examined.     It  was   found   that 
•  itcs  were  identical.     The  follow- 
definitely    recognised : — Phenol, 
l-phenol,  two  m-xylenols  (1:3:4 
iosoI,  and  ethylguaiacol, 

K'll,)(OH).l  :3:4. 

■  ilphur  derivatives,  probably  thio- 
.  well  as  a  substance  resembling. 
chenbach's  "  pittacal."— H.  T.  I*. 


Tht  Stability  oj 

K.  Burcker.    Comp 

Thk  following  obsen  at 
t.    "\Vhen   mercuric 

service  water,  a  portion 
posed;  but  under  tin 
the  mineral  and  o 
derived    from     the     at 
indefinitely,    resulting 
crystalline  precipitate 
ammonia,  and  organic  u 

2.  Further    decompos 
arrested   when    i' 
contact  with  air  and  lig 

3.  Solutions  of  mei 
only  an  insignificant   c 
the  air  and  light. — H.  1 


-      ■mils  o/"  Mercuric  Chloride. 
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Physical   Properties  •  ••    Pun     A    ■    i     Oxidt       P.  Villard. 
nd.  118,  1096- 

Nitroi  treatmi  nt  with  aj  propriate  absorbents 

still  contains  air  and  nitrogen      It  ma;  rom  these 

impurities  bj  the  preparation,  from  the  impure  gas,  of 
the  hyd  ox  de  1 1  'omptes   rend,   118,   ' 

winch,   although    scan  I    below   0   C.   u 

the  ordinary  pressure,  furnishes  about  200  time-  it- 
\ olume   of     i-  « lien  warnii  aperature.     A 

more    rapid  of   purification  consists  in    i 

the  nitrous  oxide  contained  in  a  gasometer,  or,  better 
-till,  the  liquefied  gas  in  an  iron  cylinder.  To  this  end 
the  gas   i-  passed   through  appropriate  contained 

in    a    long    tube    of    res  lass    or    of    ordinary    glass 

incased  with  copper,  whence  it  i-sues  deprived  of  tfa 
impurities  which  arc  capable  of  being  absorbed.  It  i-  tl 
led  into  a  gla-s  tube,  where  it  is  liquefied  by  cooling.  The 
pressure  rises  progressively,  showing  that  the  superincum- 
bent atmosphere  is  rich  in  nitrogen  ;  this  is  allowed  to 
escape  from  time  to  time,  ami  the  nil. i-c  .'i'  pressure 
causes  the  liquid  to  boil,  thereby  removing  from  it  the 
major  portion  of  dissolved  gas.  After  tin-  the  tube  is 
reversed,  and  the  liquid  is  passed  into  a  recipient  tube; 
the  first  portions,  which  serve  to  wash  out  this  tube,  are 
rejected.  A  prolonged  ebullition  effects  the  purification, 
and  the  tube  is  closed.  The  whole  operation  is  carried  out 
in  a  gas-tight  apparatus  without  joints  ;  the  cocks  need 
were  of  metal.  About  'Jo  grms.  of  pure  nitrous  oxide  may 
thus  he  prepai  uition. 

From  experiments  described  in  the  paper,  the  author 
deduce-  the  critical  temperature  of  nitrous  oxide  as  38  '8  C, 
a  value  notably  higher  than  any  hitherto  recorded  (35  '4 
Dewar,  36°'4  Jansen).  The  volume  and  density  are  then 
0*00436  and  0*454,  and  the  critical  pressure  77*5 
atmospheres. — A.  R.  I.. 


PATENTS. 


An  Improved  Process  for  the  Extraction  and  Estimation  of 
Eucalyptol.  L.  B.  Scammell,  Adelaide.  £ng.  Pat. 
14,138,  .Inly  23.  1894. 

See  under  XXIII.,  page  1106. 


Investigation  of  Certain  Commercial  Forms  of  Artificial 
Musk,  llericht  von  Schimmel  and  Co.  October  1893. 
Zeits.  anal.  Chem.  33,  187. 

See  under  XXIII.,  page  lino. 


Estimation  of  the  Total  Alkaloids  in  Cinchona  Bark. 
C.C.Keller.  Apotb.  Zeit.  8,542;  Zeits.  anal.  Chem. 
1894,  33,  490. 

See  under  XXIII.,  page  1104. 


Estimation  of  the  Alkaloids  in  the  Slri/chnos  iWu 
Vomica  Seeds.  C.  C.  Keller.  Apotb.  Zeits.  8,  542; 
Zeits.  anal.  (hem.  1894,  33,  491. 

See  under  XXIII.,  page  1105. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  SO.  ISM. 


nation  of  Chloroform  for   Phosgene.      Zeits.  anal, 
(.'hem.  1894,  33,  488. 
See  under  XXIII..  page  II 


Solutions  of  Sweet    Carbamides   in    Oils,    Fats,    Wa.res, 
Resins,  and  -    of  Making  the  Same.     A.  Soimner, 

Cambridge,  U.S.A.     Eng.  Pat.  15,468,  August  ".4.  1894. 

S      under  XII.,  page  1071. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 


A  film  sensitized  for  the  red  rays  is  exposed  beneath  a 
parti-coloured  screen  bearing  lines  ruled  in  transparent 
pigments  :  these  lines  are  of  three  tints :  l  Ihrysoidine  orange 
for  the  red-selecting  line,  Ethyl  green  and  ( 'hrysoidine orange  ' 
for  the  green-selecting  line,  and  Soluble  blue  for  the  blue- 
violet  selecting  line,  being  mentioned  as  suitable  colours. 
The  lines  are  about  200  or  more  to  the  inch,  and  the  tints 
are  in  regular  order.  From  this  negative  after  development 
a  positive  transparency  is  printed  by  contact,  and  on  this,  if 
viewed  through  a  screen  bearing  lines  ruled  of  the  same 
dimensions,  but  of  the  three  primary  colours,  red,  green,  and 
blue-violet,  the  image  is  seen  in  its  natural  colours.  Many 
modifications  of  this  process  are  described,  such  as  the 
various  methods  of  ruling  the  lines,  or  having  a  pattern  in 
place  of  lines  on  the  screen,  also  modifications  in  the  pigments 
used,  the  method  of  ruling,  &c. — J.  C.  C. 


PATENTS. 


A  New  or  Improved  Process  for  Separating  Photographic 
Gelatine  Films  from  Celluloid  Supports  or  Bases.  A.  A. 
Barratt,  Esher,  and  A.  J.  E.  Hill,  Surbiton.  Ensr.  Pat. 
19,810,  October  20,  1893. 

'I'm-  process  consists  in  soaking  the  celluloid  negative  in  a 
solution  of  one  part  of  amyl  acetate  or  acetone  in  six  parts 
of  water,  which  penetrates  the  gelatin  film  and  attacks  the 
celluloid  support,  thereby  loosening  the  film,  which  mar 
then  he  stripped  or  floated  off  on  to  a  glass  plate  and  dried. 
If  "  enlargement  "  of  the  film  be  desired,  an  acid,  preferably 
eitric,  tartaric,  or  acetic,  may  be  mixed  with  the  above 
solution,  or,  the  stripped  film  may  be  treated  with  the  acid 
in  a  second  operation,  suitable  chemicals  being  employed  to 
preserve  the  density  of  the  image. — J.  C.  C. 


The  Photographic  Properties  of  Vanadium  Salts.     A.  and 
L.  Lumiere.     Monit.  Scient.  42,  June  1S94,  4?7. 

Fnoyt  the  position  of  vanadium  in  the  series  of  metals,  and 
its  general  properties,  the  authors  concluded  that  its  salts 
should  be  acted  on  by  light.  This  they  have  verified  as  a 
fact,  and  give  the  results  they  have  obtained,  though  both 
the  eost  of  vai  adium  compounds  and  the  feebleness  of  their 
photographic  properties  are  likely  to  prevent  their  practical 
employment. 

I  In  reducing  a  solution  of  vauadie   acid  in  sulphuric  acid 
by  zinc,  the  red  colour  first  formed  becomes  blue,  green,   ' 
and  lastly  violet.      This  violet    hypovanadious   sulphate  is 
an    energetic  developer,  working    even  in  a  strongly  acid 
solution. 

Vanadic  salts,  obtained  usually  in  unstable  solution,  by 
acting  on  vanadic  anhydride  with  acids,  are  sensitiveto  light. 
The  chloride,  phosphate,  and  potassium  vanadic  tartrate  have 
given  the  best  results.  The  chloride  is  obtained  by  acting  in 
the  cold  on  vanadic  anhydride  with  strong  hydrochloric 
acid,  and  the  tendency  to  dissociation  is  lessened  by  adding 
alcohol.  'With  this  a  sensitive  film  can  be  prepared, giving 
after  short  exposure  a  faint  picture  which  can  be  fixed  and 
intensified  by  aromatic  amines,  as  the  author-  have  shown  in 
the  case  of  manganic  salts.  The  phosphate,  made  by  the 
action  of  phosphoric  acid  on  vanadic  anhydride  at  150  C. 
is  more  stable  than  the  chloride,  but  less  sensitive  to  light. 
The  potassium  tartrate,  easily  made  by  shaking  vanadic 
anhydride  in  solution  of  cream  of  tartar,  gives  films  which 
are  very  sensitive  and  yet  can  be  kept  some  weeks  without 
change.  The  authors  have  tried  to  increase  the  differences 
between  the  vanadic  salts  and  their  reduction  products,  and 
thus  add  to  the  intensity  of  the  pictures,  but  hitherto 
without  success. — J.  T.  D. 


Improvements  in  or  relating  to  Photographing  in  Colours. 

J.  Joly,  Dublin.      Eng.' Pat.  14,161,  July  23,  1894. 
The    object   of   this   invention   is  to  obtain,   by  means  of 
a  single  exposure,  a  representation   of    an    object    in    its 
natural  colours,  or  in  colours  appearing  to  be  so  to  the  eye. 


XXII.— EXPLOSIVES.  MATCHES,  Etc. 

Smokeless  Powder.  Annual  Report  of  the  Chief  of  Ord- 
nance for  1-K.  Washington,  U.S.A.  24— 23 ;  245— 
265  :  276  -  278  :  303—306;  395 — 105. 

During  the  year  ending  June  30,  1893,  the  following 
smokeless  ponders  for  small  arms  have  been  experimented 
with: — Peyton,  Leonard,  Du  Pont,  Axtell,  Alters  (all  of 
American  manufacture),  Wetteren  (Belgian,  made  in  1891), 
Troisdorf  (German),  B.  X.  F.  (French),  and  Rifleite,  S.  R. 
and  S.  V.  i  Engl  - 

The  best  results  were  obtained  with  the  Peyton  and 
Leonard  powders,  but  the  number  of  experiments  has  not, 
so  far,  been  sufficiently  great  to  decide  which  of  the  two  is 
the  better  one.  It  would  appear,  however,  that  the  Peyton 
penvder  gives  somewhat  lower  pressures  for  the  sanie 
velocities,  and  is  less  affected  by  heat  and  moisture,  whilst 
the  Leonard  powder  with  very  reasonable  pressures  gives 
much  greater  uuiformity  of  velocity. 

The  following  tables  give  the  results  obtained  in  a  030- 
cal.  rifle  under  ordinary  conditions,  and  after  the  powders 
had  been  exposed  to  heat  and  moisture.  The  exposure  to 
moisture  was  effected  on  a  screen  over  water,  in  a  closed 
receptacle,  for  24  hours.  The  exposure  to  heat  was  for  24 
hours  at  a  temperature  of  120°  F. 

The  S.R.  powder  was  tested  in  a  0'45-cal.  rifle  and  in  a 
0-45-cal.  carbine  ;  in  the  latter  it  gave  satisfactory  results, 
but  in  the  former  it  was  inferior  to  ordinary  black  powder. 
S.V.,  a  revolver  powder,  gave  good  results.  The  results 
from  the  Axtell  and  the  Alters  powders  were  quite 
unsatisfactory. 

The  recoil  when  using  smokeless  powders  was  found  to 
be  less,  as  was  anticipated,  than  with  black  powder.  This 
must  not  be  attributed  to  the  more  progressive  action  of 
the  former,  but  to  the  lighter  charge  required  to  give  the 
same  velocity. 

The  smokeless  cannon  powders  tested  were  the  French 
B.X.  powder,  the  German  smokeless,  U.S.  Navy  smokeless, 
Cordite,  Troisdorf,  and  Leonard.  Details  of  the  tests  are 
given,  but  as  they  were  not  all  conducted  in  the  same  size 
and  type  of  gun,  a  direct  comparison  is  not  possible. 

The  Leonard  ponder  is  stated  to  have  given  remarkably 
good  results.  In  a  5"  gun  in  which  the  length  of  travel 
of  the  shot  was  34'3  calibres  and  its  weight  63  lb.,  a 
21-lb.  charge  of  Leonard  powders  gave  a  muzzle  velocity 
oi  2  -74  It.  s,,_-.  with  a  chamber  pressure  of  46,000  lb.  per 
sq.  in.,  which  is  claimed  to  be  the  best  result  yet  obtained. 
An  account  of  the  general  principles  on  which  smokeless 
powders  are  manufactured  is  given.  The  measurements  of 
velocity  were  made  with  a  Boulenge  chronograph,  and  of 
pressures  with  Kodman  cutter  gauges  in  large  guns,  and 
by  crasher  gauges  iD  a  special  "  pressure-iifle,"  which  is 
illustrated,  for  small  arm  powders.  The  laboratory  for  the 
chemical  examination  of  powders  is  described  and  illustrated. 
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Tests  oi    Smokklkbs  Powdkiis  in  thi    0'30-Cal    I'm  i 

Powder.  \ .  i 

Bullul  Weight     I' 


Im.1i. 


I 

I  V>  ifti  .... 

ird,  J. 
tdorf ... 

B.N.F 

Da  Ponl  ... 
i 

WYtt.r.n... 


M 

■ 

:(7 


No. 

i 


8 

.; 

10 

... 
12 

5 
12 

:i 

!1 


1,001 

2.010 

2,0*5 
1,082 

1,901 

1,967 


i 

18*0 

13*8 

10*0 

I0"B 

0*0 

10"0 

10-7 

I  iii.  :  ..:    Exposure  t.>  Heat  and  Moistube, 


Powder. 


loll 


1 1 
\\     -hi. 


Telocity. 


Pressure  per  Square 
Beduced. 


.  Cent. 
Peyton 

I.  J l":>7 

N S*18 

■rl' 1*81 

Wetteren 2*0] 


18 
L00 
[00 

tin 
230 


Lbs. 
Normal 

1,000 

8,000 

Iv.im 


I 

0-248 
1*690 

r  2:1.1 

1-500 


il, 


Square 


2 

.-,11 
81 


Inch  I;. 


Lb. 

8 

1". 


The  method  of  analysis  devised  by  Captain  lies*  of  the 
Austrian  army  has  been  used,  but  it  is  said  to  be  unsatis- 
factory. 

It  is  stated  thiit,  notwithstanding  the  fact  that  the 
presence  of  nitro-glveerol  is  at  present  looked  upon  as  a 
drawback,  nothing  against  its  use  ha*  as  yel  definitely  shown 
itself.  The  following  analyses,  by  Professor  .Monroe,  are 
given  amongst  other*. 

■  Bjfleite":— 

Nitro-cotton 82-48 

Giui-cotton 7  fit'. 

Phenyl  araidoasobenzene I 

Graphite Ti 

Volatile 0-84 

inn-no 

S.U.  Powder: 

Nil  ro-cotton 28-18 

Gnn-ootton vv\<! 

Ajurin  (alkaline  

Barium  nitrate 19*97 

Potassium  nitrate -'35 

V.  .1:0  lie 1  •  1  r, 

German  Sm<  I     -der:— 

Nitro-cotton 18*83 

Gun-cotton 7-  jj 

Nitro-glycen  1 4S"15 

Graphite Tnu 

Volatile 

1*96 

— 11.  B.  P. 


The  Agglomeration  of  Explosim  Substances.     P.  Vieille. 
Comptes  rend.  118,  1894,  : 

lii  i"-  drv  agglomeration  of  black  powders  in  a  -tale  of  fine 
sub-division  under  increasing  pn  ssnres  in  steel  moulds. 
shows  that  there  are  four  periods  corresponding  to  different 
degrees  of  compression.  First,  under  feeble  pressure,  the 
various    grains    still     remain    pn  .irounded    with 

interstitial  spaces,  which  ensure  the  rapid  ignition  of  the 
component  particles;  so  that  the  rapidity  of  combustion  is 
independent  of  the  thickness  of  the  mass.  Secondly,  the 
individual  grains  are  partly  united  into  groups,  under 
higher  pressures,  but  these  groups,  instead  of  tbe  grains 
themselves,  are  separated  by  minute  spaces,  and  a  species 
of  large  grain  cellular  structure  is  ohtaiued  ;  and  although 
the  rapidity  of  combustion  decreases  with  increasing 
density,  it  is  still  independent  of  the  thickness  of  the  agglo- 
merate. Thirdly,  under  stili  higher  pressures,  the  cavities 
are  more  nearly  obliterated,  and  the  groups  of  granules 
in. ire  nearly  approximate  to  the  size  of  the  moulded  grain  : 
the  rapidity  of  combustion  still  varies  with  density,  but  the 
influence  of  thickness  is  more  and  more  clearly  seen. 
Fourthly,  under  the  highest  compression,  the  time  of  com- 
bustion of  the  compact  material  is  practically  proportioi 
to  thickness,  and  almost  independent  of  density.  The 
rapidity  of  combustion  was  found  by  firing  the  powders  in 
closed  vessels,  in  such  a  manner  that  the  iras  pressure  finally 
increased  to  an  extent  equal  to  that  obtaining  in  a  gun  at 
the  time  of  discharge  (see  this  Journal,  1-'.'  I, 

In  the  following  table  are  given  the  mean  rapidities  of 
combustion  of  different  powders  tired  under  pressures 
increasing  from  100  to  2,."iHi.  l,ilo>.  per  sq.  cm.  All  samples, 
excepting  the  colloidal  powders,  were  primarily  powdered, 
sifted   through  silk   gauze,  and  then   agglomerated  undre 
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sufficient  to  insure  combustion  by  parallel  surfaces      of   plates    geometrically   similar,  but    of  different    thick- 
i  fourth  period  of  compression).     The  charges  were  made  up      nesses  :— 


Agglomeration  of  Expiosn  i  3. 


Explosive. 


Type. 


Class. 


Black    or  brown, 
iters. 


da]  powders-! 


r    [fining  powder 

French  brown  powder 

German  br  ■  lt.v.p.) 

Frcneh  black  powd  ir  |    "  \ 

ch  sporting  powder 

Sp  >rting  powder,  very  finely  triturate  1  . . . 

German  pur.-  cotton  powder 

English  cordite  (nitro-glycerin  base) 

French  B.X.,  commercial,  with  nitrates  ... 

Nobel's  ballistites 

Nitro-mannito 


KNOj 

S. 

IS 

20 

78 

s 

78 

3 

75 

10 

78 

10 

7S 

111 

18 
l'J 
1!) 
15 
12 
12 


Density 

of  Compressed 

Substance. 


>  T90O 


I 


Various -I      Hexanitrated  diphenvlamine  . 

1 

I    Picric  aci.l 


rew 


1-765 
1-620 
1  "70S 


Rapidity  of 
Combustion  in  Cm. 

per  Second. 


i-l 

1-45 

.-•To 

8-50 

'.'•is 
13  74 

5-83 
20-49 

7-58 
20—40* 
2S-S 

«'19 

5-32 


*  Varying  with  the  sample  employed. 


Hence  it  is  seen  that  in  regard  to  rapidity  of  combustion, 
black  or  brown  powders  are  sioiilir  to  the  colloidal  cotton 
powders,  whether  pure  or  nitrated,  but  are  greatly  inferior 
to  the  nitro-glycerin  colloidals.  The  fact  that  to  obtain 
equal  ballistic  results  colloidal  powders  are  substituted 
for  service  black  powders  of  ranch  larger  grain,  shows 
that  these  latter  do  not  behave  like  the  compact  bodies  of 
the  fourth  class  above  alluded  to,  but  is  another  evidence  of 
the  disaggregation  described  in  the  previous  paper  (foe. 
cif.).  It  is  also  clear  that  among  black  powders  of  the 
same  type  the  rapidity  of  combustion  varies  with  the  degree 
of  trituration  of  the  ingredients,  and  with  the  nature  of  the 
charcoal.  The  latter  circumstance  agrees  with  the  slower 
action  of  the  service  powder  containing  lightly  carbonised 
wood  instead  of  charcoal. — W.  G.  M. 


PATENTS. 

Improvements  in   Explosives.     K.    C.  Kdmunds,    Calcutta, 
India.     Eng.  Pat.  23,410,  December  5,  1893. 

The  inventor  claims  the  use  of  mixtures  of  potassium 
nitrate,  picric  acid,  sulphur,  Prussian  blue,  sawdust,  or 
nitrated  wood  pulp,  potassium  chlorate  and  chloride,  and 
silica  in  various  proportions. — W.  M. 


Jmproremenls  in  Hatches  mid  Striking  Surfaces  for  Use  in 
connection  therewith.  W.  Herz,  Vienna,  Austria.  Eng. 
Pat.  14,07'.',  July  21,  1894. 

Tins  is  an  invention  for  "  matches  free  from  poison,  and 
without  heads,  manufactured  by  treating  splints  of  wood 
haviDg  rounded  ends  with  a  solution  of  phosphate  of 
ammonia  and  alum,  subsequentlv  drying  them,  and  then 
dipping  their  two  ends  in  an  ignition  mass,  of  a  gelatinous 
consistency,  composed  of  a  solution  of  chlorate  of  sodium, 
sulphate  of  alumina,  sulphate  of  potassium,  hyposulphite  of 
soda,  and  saltpetre,  to  which  is  added  tragacantb,  gum 
arabic,  and  dextrin,  again  drying  them,  and  then  coating 
them  with  a  solution  of  india-rubber,  benzine,  camphor,  and 


paraffin,  and  once  more  drying  them,"  and  "  a  friction 
surface  for  igniting  matches  forming  the  subject  of  the  first 
claim,  such  friction  surface  consisting  of  a  mixture  of 
amorphous  phosphorus  with  water,  fish  glue  (syndeticon), 
sulphide  of  antimony,  chalk,  and  manganese,  which  are  well 
triturated  together,  and  then  painted  upon  the  box, 
substantially  as  described." — W:  M. 


Explosive  Compounds.     G.  J.  Buechert,  San  Francisco, 
U.S.A.     Eng.  Pat.  15,S87,  August  21,  1894. 

This  invention  relates  to  a  compound  consisting  of 
ammonium  chloride  or  sulphate,  sodium  nitrate,  wood  pulp, 
and  nitro-glycerin.  To  prevent  the  ammonium  salt  from 
being  in  contact  with  the  sodium  nitrate  and  being  trans- 
formed into  ammonium  nitrate,  its  particles  are  coated  with 
some  protective  substance,  such  as  aluminium  oleate. 

— W.  M. 


XXIII.— ANALYTICAL  CHEMISTRY. 


APPARATUS,  ETC. 

Apparatus  for  Obtaining  a  Constant  o0-mm.  Water 
Pressure  during  tin-  Estimation  of  the  Freezing  Point 
of  Oils.  F.  Gantter.  Zeits.  anal.  Chem.  33,  1894, 
343—344. 

The  method  of  using  this  apparatus  is  apparent  from  the 
figure :  ths  tube  containing  the  oil  is  attached  to  the 
apparatus  by  the  india-rubber  tube  e.  It  is  advisable  to 
surround  the  flask  with  felt  to  prevent  the  influence  of 
draughts,  &c.  By  means  of  this  apparatus  any  required 
pressure  may  be  readily  maintained. 
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volume  "i  add  i-  then  added  to  the  m 
is  contained   in  a  small  bottle,  into  the  neck  "i   wb 
divided   glasa  tube  can  be  Btted  by   meant  of   a   ground 
joint,     [n  the  shoulder  of  this  bottle  a  small  perforation  ii 
made.     The  bottle  being  chargi  d,  is  placed  in  i  metal  veaael 
containing  hot   water  and  caused  to  i  ■  ntrifugal 

machine,  the  hot  water  enters  bj  the  tbovi   mentioned  small 
perforation,  and  the  specifically  tighl  n  the 

divided  tube. — T.  !•'. 


— L.  T.  T. 


PATENTS. 

An  Apparatus  for  Notifying  the  presence  in  the  Air,  of 
Gates  such  as  Fire-Damp.  ]•',.  Hardy,  Dreux,  France. 
Bug.  Pat  15,329,  August  11,  1S93. 

The  principle  of  this  invention  is  based  upon  the  fact  that 
the  musical  sound  emitted  by  an  organ-pipe,  varies  as  the 
density  of  the  vibrating  air  or  gas  contained  therein.  Two 
similar  organ  pipes  are  employed,  which  are  in  perfect 
unison  when  sounded  with  the  same  gas  or  air,  and 
arranged  so  that  one  is  always  blown  with  pure  air,  while 
the  other  receives  the  mixture  of  air  and  gases  to  be  tested. 
According  to  the  extent  the  air  is  mixed  with  other  gas,  90 
the  density  varies,  and  the  sound  emitted  by  the  pipe 
supplied  by  the  mixture  differs  proportionally  from  that 
fed  with  pure  air.  Wheu  the  two  pipes  are  sounded 
together,  one  with  air  and  the  other  with  the  mixed  gases, 
a  greater  or  less  number  of  musical  beats  are  produced  in  a 
given  time,  which  may  be  graphically  indicated  by  the 
ordinary  acoustical  methods.  The  construction  of  the 
apparatus  and  method  of  working  are  such  as  to  adapt 
themselves  to  the  utilisation  of  the  above  principle  for  the 
purpose  above  set  forth.  The  apparatus  described  may  be 
used  for  testing  the  gases  of  Hues,  as  well  as  those  of 
raiues. — S.  P.  K. 


Improvements   in  Apparatus  specially   suitable  fir  Use  in 

Estimating    the    Amount    of   Fat    in    Milk    ami  other 

Substances.     1!.  \V.  Woosnam  and  the  Dairy  Supply  Co., 

Lim.,  London.     Eng.  Pat.  23,089,  November  30,  1893. 

The  apparatus  is  designed  to  be  used  by  unskilled  persons. 

It   consists  of  a    two-necked    bottle,    containing  sulphuric 

acid  or  hydrochloric  acid  dissolved  in  amyl  alcohol,  to  which 

is  attached  a  small  burette  and  an  india-rubber  ball.     Bv 

pressing  the  latter  a  definite  volume  of  liquid  is  tilled  into 

the  burette  by  an    automatic  siphon   arrangement.     This 


INORO  UV/<  '  CHEMISTRY^— QVALIT A  VIVE. 

Detection     ft'     Hydrochloric     Acid.      A.     Villiers     and 
M.Fayolle.    Comptes  rend.  118,  1152—1154. 

The  mi  i!  author,    is  i,  i-,  (l   on   the 

difference  of  the  action  of  I  in  of 

aniline.  Iodine  does  not  produce  an  apparent  reaction,  or  at 
all  events  gives  a  colourless  forma 

white,  insoluble  substitution  derivatives,  and  chlorine  gives 
coloured  oxidation  compounds — black  and  insoluble  ij 
quantity  is  large ;  bul  if  it  is  small,  reddish-violet  in  the  hot, 
and  blue,  becoming  red  after  some  time,  in  the  cold.  The 
volution  must  be  acid,  but  should  not  contain  a  large 
quantity  of  mineral  acid  or  the  reaction  will  fail  to  take 
place.      Tlie  following    solution    is  rcconii  one 

which  can  be  kept  for  an  indefinite  period  in  yellow  glass 
vessels  without    becoming   coloui  trated   aqm 

solution  of  aniline  (400  CC),  glacial  acetic  acid  (100  cc). 

The  liquid  to  be  I  n  ought  to    a  volume  of    111  cc. 

a  mixture  (5  Be.)  of  equal  volumes  of  sulphuric  acid  and 
water,  together  with  a  saturated  solutiou  of  permanganate  of 
potassium,  added.  This  mixture  is  heated,  and  the  evolved 
gas  is  led  into  '! — 5  cc.  of  the  aboye-meutioned  reagent  con- 
tained in  a  tube  kept  cool  by  water.  In  the  absence  of 
bromine  and  iodine  there  is  obtained  with  0-0001  grm.  of 
hydrochloric  acid  a  bluish  coloration,  which  slowly  changes 
at  a  low  temperature,  rapidly  at  a  high  temperature  into  a 
rose  coloration.  When  the  amount  of  hydrochloric  acid  is 
augmented,  there  is  obtained  a  very  intense  coloration  or  a 
Idaek  precipitate.  When  bydrobromic  and  hydriodic  acids 
are  present  and  the  proportions  above  indicated  are  used, 
the  iodine  is  completely  oxidised  and  does  not  pass  over: 
bromine  is  retained  by  the  reagent  a--  a  precipitate  ;  a  certain 
quantity,  however,  enters  iuto  combination  with  the  chlorine, 
t  he  bromineehloride  considerably  reducing  the  delicacy  of  the 
reaction.      The  results  are  shown  in  the  following  table  :  — 

II I  only Nor, 


Hie 


U-05HI  -■  0-05HBr  +  0-05HC1 

+  0-01HC1 
+  0-003HC1 


White      precipitate       colourless 
liquid. 

ntense   blue   liquid,    the 
'     rich  violet  :   blaek  precipitate. 
<  Liquid    an, I     precipitate    bluet 
\     thru  intense  rose. 
Bluish  tint  then  clear  rot 


+  0-U0IHC1 


f  Appri 

c     some  time. 


tint — rose       after 


-A.  B.  L. 


Detection      of    Hydrochloric     Acid,      A.     Villiers     and 
M.  Fayolle.     Comptes  rend.  118,  1204— l^uG. 

This  paper  is  supplementary  to  the  former  (last  abstract). 
To  obviate  the  vitiating  effect  of  bromine  when  this  halogen 
is  present,  the  acids  are  precipitated  with  silver  nitrate,  and 
the  washed  precipitate  is  digested  for  some  hours  with 
a  solutiou  containing  ammonia  diluted  with  10  parts  of 
water.  This  dilution  of  ammonia  does  cot  dissolve  silver 
iodide,  only  dissolves  silver  bromide  sparingly,  but  dissolves 
the  chloride  readily.  The  ammonia  is  expelled  from  the 
filtrate  by  boiling  and  an  excess  of  a  solution  of  hydrogen 
sulphide  added  ;  the  filtrate  is  then  boiled  and  concentrate,! 
to  10  cc,  the  remainder  of  the  operation  being  conducted 
as  already  described. 

Simple  cyanides  when  present  are  decomposed  by  dilute 
sulphuric  aeid,  the  hydrogen  cyanide  being  expelled  by 
evaporation,  but  ferrocyanides  and  the  like  are  distilled  with 
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dilute  sulphuric  acid  until  fumes  of  sulphuric  anhydride 
appear.  Water  is  then  added  to  the  residue  and  the 
distillation  repeated  ;  the  distillates  are  then  united  and  the 
hydrogen  cyanide  expelled  from  them  by  evaporation. 

When    the  haloid   acids   are  cot   precipitated   with   silver 
nitrate  as  in  the  method  described  in  the  former  paper  (last 
.  ammonium  salts,  when  present,  should  be  elimi- 
nate.!, because  of  their  action  on  chlorine. — A   R.  L. 


Testing  for  Hydrobromic  Acid.     A.  Villiers  and  M.  Fayolle. 
Coruptes  rend.  1S94, 118,  1-t-V 

Tui:  authors  describe  the  uncertainty  attending  the  method  of 
testing  for  small  quantities  of  bromine  in  the  presence  of 
much  iodine,  which  depends  upon  the  successive  absorption 
by,  and  coloration  of,  carbon  bisulphide  in  contact  with 
the  halogen  compounds,  when  they  are  attacked  slowly  by 
dilute  chlorine  water.  They  thru  give  details  of  a  process 
which  is  applicable  to  the  indication  either  of  large  volumes 
or  mere  traces  of  bromine  mixed  with  any  proportion  of 
iodine.  A  solution  of  the  haloid  salts,  free  from  nitric  acid, 
is  mixed  with  a  sufficient  excess  of  ferric  chloride  free 
from  chlorine  (it  should  not  impart  colour  to  carbon 
bisulphide  in  presence  of  alkaline  bromides'),  the  proportion 
being  about  5  ec.  of  semi-normal  ferric  solution  to  0-  1  grm. 
of  iodine.  The  mixture  is  then  evaporated  to  dryness  on  a 
water-bath.  Thus  the  iodine  is  completely  liberated  and 
sublimed :  the  bromides  on  the  other  hand  are  absolutely 
unattacked.  A  few  drops  of  water  are  added  to  the  dry 
residue,  iron  is  precipitated  by  an  alkali  and  filtered  off, 
an  excess  of  hydrochloric  acid  is  added  to  the  filtrate,  with 
some  carbon  bisulphide,  and  chlorine  water  is  slowly- 
introduced.  The  coloration  or  non-coloration  of  the  bisul- 
phide is  a  certain  indication  as  to  the  presence  of  bromine. 
For  general  analysis,  the  haloids  are  precipitated  as  silver 
compounds:  hydrocyanic  acid  is  separated,  as  described 
in  a  previous  paper,  dealing  with  chlorine  determination  (see 
previous  abstract)  ;  the  precipitate  is  treated  with  hydrogen 
sulphide  :  excess  of  the  gas  is  boiled  off ;  and  the  liquid  is 
ready  for  treatment  as  above  described.  The  process  may 
he  used  for  the  detection  of  free  bromine  in  presence  of 
iodine,  by  previously  converting  the  halogens  into  hydrogen 
acids  by  means  of  aqueous  hydrogen  sulphide. — W.  G.  M. 


sensitive  means  of  detecting  the  presence  of  copper.  A  drop 
of  the  solution  to  be  tested  for  copper  is  added  to  about  a 
cubic  centimetre  of  colourless  concentrated  hydrobromic 
acid;  if  the  solution  contains  1  atom  of  copper  in  4  litres 
Of  fluid,  a  brilliant  purple  colour  develops  :  a  drop  of  a 
solution  100  times  more  dilute  gives  a  lilac  colour,  and 
•  he  reaction  is  still  appreciable  with  1  atom  of  copper  in 
2,000  litres  solution,  equivalent  to  1  part  copper  in  30,000 
of  water.  The  amount  of  copper  thus  revealed  in  the  drop 
of  liquid  tested,  did  not  exceed  0*0015  mgrm.  If  free 
bromine  be  present  in  the  test  solution  it  must  be  expelled 
by  boiling. 

Concentrated  hydrobromic  acid  may  be  replaced  by  a 
saturated  solution  of  orthophosphorie  acid  containing 
crystals  of  potassium  bromide.  A  drop  of  the  cupric 
solution  is  added,  and  on  cooling,  after  heating  to  near 
100°  C,  the  coloration  appears.  This  process  answers  with 
insoluble  copper  salts,  as  the  sulphide,  phosphate,  and 
silicate.  If  the  quantity  of  copper  be  very  small,  a  little 
bromine  is  added,  and  the  excess  expelled  by  ebullition. 
The  author  states  that  the  reaction  is  more  delicate  than 
with  other  quick  methods,  citing  especially  the  reactions 
with  potassium  ferrocyanide  and  hydrogen  sulphide  as 
inferior  in  delicacy.  Small  proportions  of  gold,  nickel,  or 
cobalt  in  the  solution  to  be  tested  for  copper  do  not  interfere. 
The  reverse  is  the  case  if  much  iron  be  present,  in  which 
case  the  solution  is  electrolysed,  so  that  any  copper  may  be 
deposited  on  a  piece  of  platinum  foil,  which  is  then 
moistened  with  a  drop  of  nitric  acid,  then  with  sulphuric 
acid,  and,  after  drying,  is  treated  with  hydrobromic  acid. 
The  author  discusses  the  bibliography  of  the  subject,  and 
points  out  that,  although  previous  observers  had  noticed 
the  same  or  a  similar  reaction,  they  had  failed  to  interpret 
it  correctly,  or  to  indicate  the  requisite  conditions  for  its 
success. — K.  - 


The  Detection  of  Traces  of  Chlorine.     A.  Villiers  and 
M.  Fayolle.     Comptes  reud.  U8,  1894,  1413—1414. 

Ix  a  previous  communication  (see  p.  1091, '? Detection  of 
Hydrochloric  Aeid  ")  the  authors  have  described  a  method 
for  the  detection  of  chlorine  in  presence  of  bromine  and 
iodine,  based  on  the  fact  that  chlorine  (liberated  by  means 
of  potassium  permanganate  and  sulphuric  acid)  when  passed 
into  an  acid  solution  of  aniline,  converts  the  latter  into  | 
coloured  oxidation  products.  It  appears,  however,  that  the 
sensitiveness  of  the  reaction  varies  greatly  with  different 
samples  of  aniline.  Pure  aniline  yields  with  traces  of 
chlorine  only  a  comparatively  slight  brownish  tint :  whilst 
with  certain  commercial  anilines  a  fine  blue  coloration 
changing  gradually  to  reddish-violet  is  obtained  ;  and  so  ' 
intense  in  character  that  less  than  0*  1  mgrm.  of  chlorine 
produces  a  distinct  effect.  This  high  sensitiveness  has  been 
traced  to  the  presence  in  commercial  aniline  of  certain 
impurities,  especially  o-toluidine.  It  is,  therefore,  recom- 
mended to  make  up  the  test  solution  as  follows : — 

Cc. 
Saturated  aqueous  solution  of  aniline  (colourless)  ....    10D 

-     orated  aqueous  solution  of  o-tolnidine 20 

Glacial  acetic  acid 30 

—  H.  T.  P. 


A  Delicate  Reaction  for  Copper  Compounds.     P.  Sabaticr. 

Bull.  Soc.  t'him.  1894,  11—12,  683-685. 
The  author  has  shown  that  cupric  bromide,  according  to 
conditions  of  hydration,  or  of  combination  with  hydrobromic 
acid,  may  give  a  blue,  green,  brown,  or  purple  colour  in 
solutions"  The  present  paper  deals  with  the  formation  of 
the  ourple  salt,  the  hydrobromide,  in  its  applications  as  a 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Reliability  of  Magnesium  Pyrophosphate  ,f(<r  Estimating 
Phosphoric  Acid.  H.  Xeubauer.  Zeits.  anal.  C'hem.  33, 
1894,  362,  370— from  Inaug.  Dissert.  Rostock,  1893. 

Phosphoric  acid  determinations  made  according  to  the 
usual  methods  of  Abesser,  Jani,  and  Marcker,  or  of  Peitsch, 
Rohn,  and  Wagner,  almost  invariably  give  too  low  results. 
The  author  has  made  a  long  and  careful  investigation  of  the 
whole  subject,  and  finds  that  the  low  result  is  caused  by  the 
volatilisation  of  phosphoric  acid  during  ignition  of  the  mag- 
nesium phosphate.  His  investigations  have  led  to  the 
following  conclusions : — 

1.  If  the  ammonium  magnesium  phosphate  is  formed  in 
a  neutral  or  ammoniacal  solution  containing  no  excess  of 
magnesium  salt,  the  precipitate  contains  less  than  its  normal 
amount  of  magnesium.  On  ignition  some  metaphosphate 
is  formed,  which,  on  continued  heating  in  the  blowpipe 
flame,  is  converted  into  pyrophosphate  with  volatilisation 
and  loss  of  some  phosphoric  anhydride. 

2.  If  the  precipitate  is  formed  iu  the  presence  of  an 
excess  of  magnesium  salt,  and  duriDg  its  formation  an 
excess  of  ammonia  is  never  present,  the  normal  precipitate 
MgNH4P04  is  alone  formed.  This  on  ignition  yields  pure 
magnesium  pyrophosphate,  and  no  loss  of  phosphoric  acid 
occurs. 

3.  If  the  precipitate  is  formed  in  presence  of  an  excess 
of  magnesium,  and  an  excess  of  ammonia  is  also  present,  the 
precipitate  always  contains  some  trimagnesium  phosphate. 

In  the  case  of  1,  the  analytical  result  would  be  too  low  ; 
of  2,  correct ;  and  of  3,  too  high.  It  is.  however,  impossible 
in  practice  to  maintain  the  conditions  of  2.  The  best  results 
are  obtained  by  a  slight  modification  of  the  Wagner  method 
and  the  use  of  ccrrections  which  have  been  carefully- 
determined  by  the  author. 

The  precipitation  with  molybdate  and  washing  of  the 
yellow  precipitate  is  carried  out  as  usual,  but  care  must  be 
taken  to  prevent  the  precipitation  (by  heating  or  too  long 
standing)  of  free  molybdic  acid.  The  washed  precipitate  is 
d'ssolved  in    100  cc.   of  cold   2h   per   cent.  ammoDia   and 
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magnesia  mtxtare  added  drop  by  drop  with  storing  until 

about  aa  man]  oo.  of  the  mix) have  been  added  as  there 

lentigrms.  of  Pj()5  preaent,  The  addition  of  10  < 
the  magnesia  mixture  should  tnkenot  lesa  than  <>  minute. 
I  In  precipitate  is  once  well  stirred  np  and  then  allowed  to 
stand  for  three  hours.  In  igniting  the  precipitate,  the  li>':it 
must  be  increased  Blowly,  ami  not  allowed  to  exceed  a 
■  lull  red  till  tin-  last  trace  of  oarbon  of  the  filter  paper  lins 


disappi  ired      rhe  precipitate  ia  then  heated  in  the  blow 
'ill   half  an    I r'a  lie  itii  -  no  further  loss  ol 

tions  are  given  in  the  accompanying  tablo,  > >• 
which  the  abscissa;  represent  the  weight,  in  grins.,  i  l  pyro 
phosphate  found,  the  ordii  n  irmi  .  "i 

iphosphate    (equivalent    to    the    loss    ol    phosph 
anhydride  I  to  be  added. 


Loss  otmg  ' ' 

Ufi     I'M  |0 


/ 

11 

' 

' 

/ 

- 

'•:   Nl- ,  ''  "■  s  2.  K.Sj  2.  =  iSSC  2  2  f?^«?S  S  «  S^  S;  S^  SJ  ^  iH  K?  ?,  KJ 

lound.  c   ^cooooooooo'ooooooooooo 

Table  or  Corrections  por  Phosphorii    A.cid  Determinations. 


It  is  never  advisable  to  attempt  t"  estimate  phosphoric 
acid  by  direct  precipitation  by  magnesia, as  the  intervention 
of  tlif  molybdenum  precipitate  allows  the  proper  conditions 
to  be  more  certainly  maintained. —  1..  T.  I '. 


Standard  Solutions.  .1.  I..  Buchanan.  Communicated  to 
the  Glasgow  City  Analysts' Society.  Abstracts.  No.  I. 
1893-4,  14. 

A-.  generally,  the  whole  series  of  normal  solutions  used  in 
acidimetry  and  alkalimetry  depends  upon  tests  made  against 
pure  sodium  carbonate,  the  author  endeavoured  to  prepare 
a  normal  acid  solution  directly,  which  would  ii"t  require 
standardising,  by  using  potassium  tetroxalate  which  has 
ommended  for  tin-  purpose.  The  salt  is  very 
readily  prepared  in  a  pure  state,  ami  dors  not  lose  its  water 
of  crystallisation  in  the  desiccator  ;  but  owing  to  its  limited 
solubility,  a  stronger  solution  than  N  .">  cannot  be  prepared. 
l'hcnolphthuleiu  is  the  only  indicator  available  for  use  with 
it.  so  that  altogether  its  usefulness  is  very  circumscribed. 
Potassium  bitartrate,  recommended  by  Borntraeger,  has  all 
the  disadvantages  of  the  tetroxalate  and  is  still  less  soluble. 
Therefore  the  author  concludes  that  no  substance  yet 
proposed  is  a  satisfactory  substitute  for  sulphuric  acid. 

Sodium  carbonate,  purchased  as  pure,  cannot  be  relied 
upon,  and  is  troublesome  to  purify.  The  author  recom- 
mends the  use  of  borax  instead.  Pure  botax  is  easily 
prepared  by  recrystallising  the  commercial  salt  and  drying 
the  crystals  in  the  air  until  constant  in  weight.  It  is  quite 
stable  in  the  air,  but  loses  water  in  the  desiccator.  The 
air-dried  salt  contains  47  •  12  per  cent,  of  water  (,10  mols.). 
Simple  ignition  over  the  Bunsen  (lame,  which  expels  all  this 
water,  serves  to  determine  whether  the  salt  is  of  normal 
composition.  In  standardising  an  arid,  a  suitable  quantity 
of  the  salt  should  be  weighed  out.  dissolved  in  water,  tinted 
with  methyl  orange,  and  the  standard  acid  added  until  the 
first  tinge  of  red  appears.  Owing  to  the  high  molecular 
weight  of  the  salt,  it  is  obvious  that  an  error  in  weighing 
the  borax  affects  the  result  far  less  than  the  same  error  in 
weighing  sodium  carbonate. — L.  A. 


The  Estimation  of  Iodine.     A.   Villiers  and  M.  T'avolle. 
Comptes  rend.  118,  1S94,  1332—1335. 

The  estimation  of  iodine  in  presence  of  chlorine  and 
bromine  is  a  somewhat  difficult  operation,  and  the  various 
DM  thuds  adopted  for  the  purpose  are  all  more  or  less  faulty. 
The  author  has  devised  a  volumetric  process,  which  he 
claims  to  be  very  accurate  and  of  which  the  following  are 


the  details  :-    rhe  solution  to  be  examined,  which  must  be 

from  nitric  arid,  is  placed  in   a   stoppered  separator. 

carbon  bisulphide  added,  and  then  5  cc.  of  aK  10  solution 

of  ferric  chloride    for  every  decigram  of    iodine  supposed 


to  be  present.  The  mixture  is  then  gently  warmed  (the 
heat  of  the  hand  is  sufficient),  thoroughly  shaken,  and  the 
carbon  bisulphide  drawn  off  ami  replaced  by  a  fresh  portion, 
the  extraction  process  being  repeated  four  times  in  all" 
The  united  carbon  bisulphide  extract  is  subsequentl  v  shaken 
in  another  separator  with  water  to  remove  traces  "of  ferric 
chloride,  finally  transferred  to  a  stoppered  bottle,  and  the 
dissolved  iodine  titrated  in  the  usual  way  with  a  standard 
solution  of  sodium  thiosulphate.  A  double  bulbed  separator, 
a-  shown  in  the  accompanying  drawing,  may  conveniently 
be  employed.  The  extraction  with  carbon  bisulphide  is 
effected  in  the  upper  bulb,  and  the  subsequent  washing  in 
the  lower  one.  In  analysis,  where  the  three  halogens  are 
precipitated  in  combination  with  silver,  the  hydracids  are 
best  regenerated  by  means  of  sulphuretted  hydrogen,  the 
excess  of  the  latter  being  expelled  by  boilinc-  the  ?dil'ute^ 
solution. —TI.  T.  I'. 
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The     Analytical   Separation    of  Chlorine   and   Bromine. 

M.  E.  Engei.     Comptes  rend.  L894,  118,  1263—1265. 
Ammonium    persulphate    may  be    made   to   separate   the 
!  the  bromine  from  sufficiently  dilute  solutions  of 
bromides    and  chlorides   without    influencing    the 
i  rom  1  to  -  grms.  of  the  mixture  of  the  alkaline 
haloid  salts  are  dissolved  in  150  to  200  ce.  of  water  ;  from 
jrui-.  of  the  ammonium  persulphate  are  then  added, 
the  liquid  is  heated  to  70  — SO    C.,  and  the  liberated  bromine 
i-  drives  over  by  a  current  of  air  into  a  solution  of  sul- 
phurous acid,   the   bromiue   being    afterwards   determined 
gravimetrically   as    silver   bromide    or    volutnetrically   by 
titration    with    silver    nitrate,    with  a    potassium   chromate 
indicator.     The  operation  is  complete  in  an  hour,  and  the 
separation  is  theoretically  perfect.     The  sulphurous  acid  is 
to  he  preferred  to  potassium  iodide  for  the  reception  of  the 
bromine,  as    the  gases  are  apt  to  contain  traces  of  ozone  or 
sulphuric  acid   sufficient   to  liberate  0-006  to  0-007 
grins,  of  iodine  in   the  hour.     In   a  blank   experiment  with 
commercial  sodium  chloride,  using  silver  nitrate  instead  of 
sulphurous  acid,  a  just  perceptible  cloudiness  of  the  nitrate 
-  rved  after  a   quarter  of  an  hour,  which   may  be  due 
to    hydrochloric  acid    or   to   a  trace  of  bromine,  or  to  a 
mixture  of  the   two   (not   yet  ascertained),  but  the  error 
i -educed  cannot  exceed  one-tenth  of  a  milligramme  of 
salt   in  any  experiment.     Ammouium  persulphate  may  be 
used  to  separate  iodine  from  iodides  in  presence  of  chlorides 
and  bromides,  by  operating  in  the  cold  with  the  addition  of 
sodium  acetate  :  the   iodine   is  then   separated   by  carbon 
bisulphide    and    titrated   with    sodium    thiosulphate.      At 
higher    temperatures,   some   iodic    acid   is    formed   which 
invalidates  the  result. — W.  G.  M. 


of  water  in  a  similar  beaker.  A  10  per  cent,  solution  of 
Orange  3  is  added  in  equal  quantities  to  both,  till  the  water 
is  tinted  orange-yellow.  Normal  soda  solution  is  added  to 
the  acid  liquor,  till  the  cherry-red  tint  changes  to  that  of 
the  water.  This  gives  the  amount  of  hydrochloric  acid.  A 
second  20  cc.  treated  similarly,  but  using  Orange  2,  gives 
the  total  hydrochloric  and  boric  acids,  the  boric  acid  being 
of  course  obtained  by  difference.  The  change  of  tint  in 
the  second  case  is  not  so  sharp  as  in  the  first,  but  can  be 
observed  well  enough  when  working  in  a  good  light  and 
with  the  water-comparison  vessel.  The  soda  solution  must 
be  quite  free  from  carbonate,  silicate,  or  aluminate,  and 
cannot  he  substituted  by  potash  or  ammonia. — J.  T.  D. 


The  Estimation  of  Silica.  A.  Cameron.  Communicated 
to  the  Glasgow  City  Analysts'  Society.  Abstracts, 
No.  4,  1893-94,  22. 

Tiie  author,  by  experiments  made  with  silica  purchased  as 
pure,  but  found  to  contain  98  "5  per  cent,  of  SiO,>,  has 
confirmed  the  conclusions  of  previous  investigators  that 
repeated  evaporations  to  dryness  with  hydrochloric  acid 
are  necessary  in  order  to  render  the  whole  of  the  silica 
insoluble  after  fusion  with  alkaline  carbonates.  His  experi- 
ments  showed  that  these  repeated  evaporations  lead  to  no 
useful  result  unless  the  silica  rendered  insoluble  by  the 
first  evaporation  be  first  removed  by  filtration  ;  on  evapora- 
tion of  the  filtrate  more  silica  will  be  obtained,  and  for 
accurate  work  it  is  necessary  to  contiuue  evaporating  the 
successive  filtrates  until  no  appreciable  quantity  of  insoluble 
matter  is  left  on  dissolving.  The  author  found  it  preferable 
to  evaporate  the  filtrate  from  the  main  silica  with  hydro- 
chloric acid,  rather  than  use  sulphuric  acid,  as  the  results 
were  quite  as  accurate,  and,  when  iron  and  aluminium  are 
present,  sulphuric  acid  is  apt  to  cause  the  formation  of 
difficultly  soluble  salts.  Fusion  with  potassium  bisulphate 
gives  too  low  results.  (See  also  this  Journal,  1S92,  215 — 
217.)— T..  A. 


The  Estimation  for  Industrial  Purposes  of  Boric  Acid  in 
Boronatrocalcites.  G.  A.  I.i  Hoy.  Monit.  Scient.  42, 
July  1894,  520—522. 

The  author  avails  himself  of  the  difference  between 
Poirrier's  Orange  3  (ammonium  dimethylamidoazobenzene- 
siilphonale)  and  Poirrier's  Orange  2  (sodium  /3-naphthol- 
azobenzenesulphonate)  as  indicators;  the  latter  is  affected 
by  boric  acid,  the  former  not.  The  method  of  procedure  is 
as  follows  : — From  2-5  to  5  grms.  of  the  powdered  sample 
is  treated,  in  a  flask  furnished  with  a  reflux  condenser, 
with  a  few  cc.  of  sulphuric  acid  diluted  with  an  equal 
volume  of  water,  and  a  little  hydrochloric  acid.  On  cooling, 
the  whole  is  thrown  on  a  filter,  the  residue  (silica  and 
calcium  sulphate)  washed  with  acidulated  water,  the  filtrate 
and  washing-  neutralised  with  soda  and  boiled,  to  precipitate 
ferric  oxide,  alumina,  &c,  the  filtrate  and  washings  from 
this  precipitate  acidified  with  hydrochloric  acid,  boiled  to 
expel  carbon  dioxide,  and  made  up  to  a  known  volume. 
2u  cc.  are  placed  in  a  beaker  on   white  paper,  beside  20  cc. 


The  Volatility  of  Alkaline  Salts  in  Connection  with  the 
Determination  of  Alkalis  in  Fire-clays,  Manures,  Ac, 
.Vc.  A.  Cameron.  A  paper  read  before  the  Glasgow 
City  Analysts'  Society.     Abstracts,  Xo.  4,  1893-94,  7. 

0-5  gem.  of  pure  sodium  sulphate  heated  in  a  platinum 
capsule  lost  nothing  at  the  highest  temperature  attainable 
with  the  Hansen  flame,  nothing  in  the  muffle,  but  0-4  per 
cent,  every  10  minutes  in  the  blow-pipe  flame.  The  same 
weight  of  pure  potassium  sulphate  lost  nothing  at  a  dull 
red  heat,  0-4  per  cent,  in  one  hour  at  the  highest  Bunseu 
flame  temperature,  nothing  during  10  minutes  in  the  muffle, 
but  1'4  per  cent,  every  10  minutes  over  the  blow  pipe.  A 
mixture  of  0-2  grm.  of  each  of  the  pure  salts  lost  0-25  per 
cent,  in  one  hour  at  a  bright  Bunsen  flame  temperature,  and 
1  "25  per  cent,  every  10  minutes  in  the  blow-pipe  flame,  but 
after  40  minutes  the  loss  ceased.  This  result  was  confirmed 
by  a  fresh  experiment. 

These  results,  obtained  with  the  pure  salts,  led  the  author 
to  experiment  further  with  mixtures,  such  as  are  obtained 
in  the  estimation  of  alkaline  salts  in  manures,  &c.  The 
influence  of  ammonium  sulphate  was  determined  by  heating 
a  mixture  of  02  grm.  each  of  pure  sodium  and  potassium 
sulphates  and  1  grm.  of  ammonium  sulphate  at  a  dull  red 
heat  till  the  weight  was  constant,  which  took  one  hour. 
The  loss  of  alkaline  sulphates  amounted  to  2-2  per  cent. 
Considering  the  prolonged  heating  here  employed,  and  the 
small  amounts  of  alkaline  salts  usually  found,  this  result  is 
regarded  as  showing  that  ammonium  sulphate  does  not 
injuriously  affect  the  accuracy  of  the  results.  The  influence 
of  organic  matter  was  ascertained  by  further  experiments 
in  which  the  ammonium  sulphate  was  replaced  by  1  grm. 
of  gelatin,  when  the  loss  observed  was  0'75  per  cent.,  and 
by  1  grm.  of  sugar,  when  the  losses  in  two  experiments 
were  1  '5  and  1_75  per  cent,  respectively. 

The  process  in  which  the  alkaline  chlorides  are  evaporated 
with  oxalic  acid,  ignited,  and  weighed  as  carbonates,  is 
almost  as  accurate  as  the  sulphating  method.  0-2  grm.  of 
each  of  the  pure  chlorides,  evaporated  and  ignited  with  1 
to  2  grms.  of  oxalic  acid,  showed  a  loss,  in  three  experiments, 
of  0-5,  1 -25,  and  1  •  75  per  cent,  during  10  minutes' ignition. 

The  method  of  estimating  alkalis  in  fireclays  by  evaporat- 
ing the  solution  of  the  chlorides  and  igniting  without 
sulphating,  as  recommended  in  Thorpe's  Dictionary,  is  said 
to  be  quite  unreliable.  0'2  grm.  each  of  pure  sodium  and 
potassium  chlorides  heated  to  dull  redness  lost  6  37  per 
cent,  every  10  minutes  during  one  hour's  heating. 

The  three  methods  were  tried  with  a  sample  of  artificial 
manure,  the  experiments  being  made  in  duplicate.  There 
were  obtained — 


By  tin-  snlpliatinir  method  . 
By  the  carbonatiog  method 
By  the  chloride  method 


Na,C 

per  Cent. 

A. 

B. 

3-86 

386 

3-31 

3-31 

3'16 

3-18 

Continued  heating  caused   a  steady  loss  in  the  chloride 
method.     The  author  does  not  account  for  the  discrepancy 
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between  the  other  two  methods,  but  rcaoinmenda  the  first, 
since  with  it,  precautions  aa  to  beating  need  not   betaken, 
and  none  ol   the  usually  occurring  substai 
accuracy  of  the  results      L.  A. 


/    i    Influence  of  Various  Substances  on  the  Estimation 
'otash  liy   Tatloch'     Process      II.   Dods.     A   Paper 
read   before  the  Glasgow    Citj    Analj  ]      Ab- 

straots,  No.  i.  1898  94,  12. 

S.'xu  years  itgo  (1877)  a  committee  appointed  by  the 
British   \--  I  Tatlock'i  prooess  as   the 

best  all-ronnd  method  for  estimating  potash  (See  Chem. 
dews,  ls77  36.)  Us  characteristic  feature  consists  in 
washing  the  ehloroplatinate  precipitate  tir.-t  with  platinic 
chloride  solution  (containing  7  grms.  PI  per  100  cc),  tbi  n 
with  alcohol  of  about  B5  percent,  strength,  drying  at  100  C. 
and  weighing.  For  the  following  experiments  pure  salts 
wen  prepared,  except  in  the  case  of  calcium  sulphate,  the 
commercial  quality  of  which  was  used. 

Potassium  Chi  idi  A  standard  solution  of  the  pure 
suit  was  made,  which,  by  the  pro  i  yield  equal  to 

100*5  per  cent  of  K(  I,  a  result  which  was  repeatedly 
confirmed. 

/'     issium  and  Sodium  Chlorides. —  1  of5per 

cent,  of  NaClthe  result  was  99'  S5  percent,  of  the  KC1  taken, 
while  with  50  per  cent,  of  NaCI  the  risult   was  only  9 
percent.     These  results  confirm  those  of  the  B.  A.  Com- 
Committei  gested  that  the  K  I'm,   precipitate  is 

soluble  in  a  solution  of  sodium  ehloroplatinate. 

Potassium   Sulphate. — The   results  obtained  wei 
low,  an  average  of  on]}  99'  18  per  cent  bi  ing  obtained.  The 
author  doubts  the  purity  of  the  salt  used. 

Potassium  Bichromate. — The  results  of  two  experiments 
were  99' 16  per  cent,  which  the  author  regards  as  satisfac- 
tory for  this  class  of  salt. 

Potash  Alum. — A  mixture  of  ()•  183  grin.  KaS04*nd  07* 
gnu.  Al,(  S( ', >.,  gave  99  ■  8 1  per  cent,  of  the  "  calculated  per- 
centage of  potash,"  bnt  great  care  is  necessary  to  wash  out 
all  the  aluminium  sulphate  with  the  platinic  chloride 
solution,  before  washing  with  alcohol.  (See  Chem.  News, 
36.  17 — IS;  ;ilso  see  whole  Report.) 

( 'alcium  Phosphate.—  It  is  frequently  requisite  to  <  - 
potash  in  presence  of  calcium  phosphate ;  as,  for  instance, 
in  the  analysis  of  vinegar.  A  mixture  of  50  per  ei 
pore  precipitated  and  ignited  I  a  1' <  >,  and  50  per  cent,  of 
KC1,  was  dissolved  in  excess  of  hydrochloric  acid  and 
evaporated  with  platinic  chloride.  The  results  of  two 
experiment  were  exactly  99*98  per  cent,  ot  the  Kt  1 
taken. 

i  'alcium  Sulphate. — The  author's  experiments  gave  121  ■  S 
ami  130*5  per  cent,  of  the  K^SO^  taken,  showing  that  the 
i  aS04hadnot  been  washed  out.    although    in   one   experi- 
ment, additional  hydrochloric  acid  was  used  for  the  pur; 
The  author  is  making  further  experiments. — L.  A. 


Was  t i  r -. I  add.  .1  t 

of  gas  were  obtained.     An  attempt  to  oxid 
mattei   befoi  Hon  with  neutral  potussium  perman- 

ganate was  H"'  entirely   successful,  bul  acid  permanganate 
red  the  difficulty.     I  h< 
'Honing  procedure :  -  -To  " 
add    in   cc.  of  norma]   sulphui  I    then    en 

nanganate  to  render  the  liquid  pink.     Heal 
1  hour,  adding  more  pei  mat 

rather   more    than     1 ■!     norn  il        "  '      soda     and 

evaporate  to  a  small  volume.     Filter  off  the   prt 

d   transfer  the  con  entrati 
the  d  •--  by  this   method   with   ■ 

quantities  of  potassium  nitrate  g  i 
li  case.  —  1.   A 


Estimation  of  Nitrates  and  Nitrites  in  Waters.  .T.  Fraser. 
Communicated  to  the  Glasgow  City  Analyst-'  Society. 
\   streets,  No.  I.  1893  '.'4.  17. 

In   searching  for  a  rapid  and   accurate  method,  the  author 
tried  Harrow'-    i  I,    7-7).    but    in 

numerous  experiments  such  results  were  obtained  as  rinding 
nitrates  and  nitrites  when  none  were  prevent,  bi  - 
variations  in  duplicate  tests,  showing  the  process  to  be 
unreliable.  Horsley's  process,  in  which  pyrogallol,  sulphuric 
acid,  and  common  salt  are  used,  which  has  been  recom- 
mended as  extremely  delicate,  was  also  found  to  indicate 
nitrates  and  nitrites  strongly  when  none  were  present.  In 
using  the  nitrometer,  it  has  been  suspected  that  oxid. 
nitrogen  may  be  lost  during  evaporation  of  the  water  owing 
to  the  reduction  of  nitrates  by  organic  matter.  The  author 
has  proved  that  this  does  occur,  by  evaporating  a  solution 
of  potassium  nitrate,  yielding  5*5  cc.  of  NO  when  treated 
directly  in  the  nitrometer,  with  500  cc.  of  a  water  containing 
:;  grains  per  gallon  of  oxidisable  organic  matter,  and  on 
treating  the  concentrated  solution  in  the  nitrometer  only 
3'  1  cc.  of  gas  were  obtained.     When  I  cc.  of  normal  caustic 


Analysis  of  Pyrites  with    Sodium    1  •   0         ing 

it.     c.  Glaser.     I  hem.  Zeit  18,  IS'-".  1*48. 
The  author  does  not  find   it  so  easy  as  Boehnel  antii  ipati  d 
it  would  be,  to  substitute  with  success  the  -odium 

posed  by  Boehnel,  for  the  older  fusion  mc 
with  carbonate  and  nitrate,  and  so  to  avoid   the 
evaporations   with    hydrochloric    acid    necessary    for    the 
expulsion  of  nitric  acid. 

A  pyrites  containing  41*12  per  cent,  of  sulphur,  by 
EFoehnel's    method    only    indie. e  per   cent.     On 

acidifying  the  liltratc  from  the  lixiviati  was 

found  that  -one    sulphur  had  separated,  and  an  odour 
developed   which   indicated  the  presence  of  decomposil 
products  of  hyposulphurons  acid 

In  subsequent-experiments  more  peroxide  was  consequently 
taken,  and  at  last  the  proportion  was  adopted  i  I  .'>  grms.  of 
Na.O    with  4  grins,  of  Na  '   I  amount  of  0*5  grm. 

of  pyrites  weighed  out.     In  order  to  anticipate  an 
of  subsequent   losses,  a  few  cc.  of  brominated  hydrochloric 
acid  were  added,  before  the  more  complete  acidification  with 
hydrochloric   acid.      The  mixture   was    then   boiled   until 
nearly  all   the   bromine  was  expelled.      Precipitation  with 
barium  chloride  followed.      The  re-ult    indicated   41*18   per 
cent.     To  avoid  the  destruction  of  the  nickel   crucibl 
recommended  that  a  flame  as  small  as  possible  be  empl 
so  that  the  mixture  in  the  crucible  merely  softens  and  cakes 
together.     The  heat  is  then  raised  for  from  15  to  20  mil; 
by  the  use   of  a   strong  flame.     Towards  the  close  of  the 
process    complete   liquid   fusion   must  he  brought  about,  by 
which  an  oscillatory  motion  of  the   liquid  contents  of  the 
crucible  is  induced.     If  this  climax  be  not   attained,  it  will 
be    subsequently     found  that    the    brown    metallic   ox 
become  black  on  lixiviation  through  re-formation  of  mc 
le-s  iron  sulphide,  and  on  te.-ting  the    residue   on   the    rilter 
after   a   separate  treatment   with   brominated  hydrochloric 
acid,  it  is  found  that  a  considerable  quantity  of  barium 
sulphate    is   formed.      When    the    thorough    liquid    fusion 
indicated,  has  been  brought  about  however,  the   filtrate  will 
be  found  colourless,  and  without  the  addition  of  brominated 
hydrochloric  acid,  there  appeared  merely  a  slight  separation 
of  sulphur   the  insoluble  residue   proving  to    be   quite   free 
therefrom.      The   following   directions  must    therefore   be 
kept  well    in  mind: — 1.  Gentle   heating   at   the   beginning 
of  the  fusion.     2.    Towards  the  conclusion,  heating 
till  complete  liquid  fusion  with    -winging  motion  is  atr.. 
3.  Oxidation   by  means   of  brominated   hydrochloric  acid. 
I5y  observing  these  precaution-    a    determination    mai    be 
made  in  from  "2  to  2|  hours. 

Sodium  peroxide  is  conveniently  employed  for  determining 
the  sulphur  in  burnt  ores.     I  >nc  _  ken, 

0'5  grm.  Xa.t  >a  and  2  grin-  '  ..  and  the  mixture  is 

heated  in  a  nickel  crucible  for  13   minutes  over  a  moderate 
dame. 

The  melt  is  easily  lixiviated.   Nevertheless,  it  is  ad 
before  acidifying  with  hydrochloric  acid,  to  add  a  few 
of  brominated    hydrochloric   acid.     This    is    followed    hy 
precipitation    with    barium    chloride.         Watson's    mi  ' 
strongly    recommended    by    I.  .  ited    not  to   be 

applicable  for  American  burnt  pyrites,  though  yieli 
results  with  burnt   Spanish  ores.     This   apparent  enigma  is 
probabh    solved    in    the   fact    of    the    strongly    sili 
character  of  American  pyrites. — W.  S. 
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Quantitative  Estimation  of  the   Impurities  most  common/;/ 
*  found   in    Commercially    Pure    or    Rolled    Nickel.    T. 

•man...      /fit-,  anal.  Chem.  33,  189-1,  335—338. 

iuo.-t  commonly  occurring  impurities  are  iron,  copper, 

!.  zinc,   and  manganese.     These   may    lie  easily  and 

quickly  estimated  as  follows : — About  5  grms.  of  the  nickel 

;ire  dissolved  in  nitric  acid,  and  the  excess   of  the  latter 

oyodby  repeated  evaporation    with    hydrochloric  acid. 

a  or   silica   is   of   course  left   on    solution  of  the 

:  ie  ...  water,  and  may  be  estimated  if  desired.  By  the 
slow  and  careful  addition  of  dilute  sodium  carbonate  and 
subsequent  boiling,  the  iron  (generally  not  more  than 
1  per  cent.)  may  be  precipitated  without  the  admixture  of 
weighable  quantities  of  copper  or  nickel.     The  separation  is 

ited  by  the  addition  of  a  drop  of  acetic  acid  before 
boiling.  The  iron  precipitate  is  dissolved  in  hydrochloric 
acid,  precipitated  by  ammonia,  and  weighed  as  oxide.  If 
any  copper  has  been  precipitated  with  the  iron  it  is  left  in 
the  ammoniacal  filtrate,  and  may  be  precipitated  in  the 
-ordinary  way  and  added  to  the  subsequent  copper  precipitate. 
To  the  "nitrate  from  the  iron  a  drop  of  hydrochloric  acid  is 
aided  and  then  a  solution  of  sulphuretted  hydrogen  drop 
by  drop  as  long  as  copper  sulphide  is  precipitated.  Care 
must  be  taken  to  avoid  any  excess  of  sulphuretted  hydrogen, 
or  some  of  the  zinc  or  nickel  may  be  precipitated.  After 
filtering  off  the  copper  sulphide,  sulphuretted  hydrogen  is 
passed  into  the  cold  filtrate  to  precipitate  the  zinc.  The 
-zinc  precipitate  is  dissolved  in  hydrochloric  acid,  precipi- 
tated as  carbonate,  and  weighed  as  oxide.  The  filtrate  from 
the  zinc  is  boiled  to  expel  the  sulphuretted  hydrogen, 
neutralised,  heated  to  60  — sn  C,  and  a  slightly  alkaline 
solution  of  sodium  hypochlorite  slowly  added.  The  man- 
ganese is  first  precipitated  as  brown  oxide,  the  cobalt  next 
a<  brownish-black  peroxide,  aud  the  nickel  last  as  deep  black 
peroxide.  As  soon  as  the  precipitation  of  nickel  begins — 
-which  is  also  noticeable  by  a  marked  evolution  of  oxygen — 
no  more  hypochlorite  is  added,  and  the  mixture  is  boiled 
and  filtered.  In  this  way  the  quantity  of  nickel  precipitated 
can  easily  be  restricted  to  about  that  of  the  cobalt  present, 
-and  the  further  separation  of  the  manganese,  cobalt,  and 
nickel  may  readily  be  effected  in  the  usual  way. 

Any  traces  of  arsenic,  antimony,  and  tin  are  precipitated 
Tvith  the  iron,  traces  of  lead  with  the  copper. — L.  T.  T. 


Note  on  the  Estimation  of  Iron.  C.  E.  Mitchell.  Com- 
municated to  the  Glasgow  City  Analysts'  Society. 
Abstracts,  No.  4,  1893-94,  11. 

In e  author  has  examined  the  modification  of  the  bichro- 
-mate  process,  in    which    the    ferric    chloride    solution    is 


reduced  by  the  addition  of  stannous  chloride  in  slight 
excess,  the  overplus  of  stannous  salt  being  destroyed  by 
adding  excess  of  mercuric  chloride,  and  the  liquid  then  ' 
titrated  as  usual,  lie  rinds  that  the  mercurous  and  stannic 
chlorides  formed  by  the  action  of  the  mercuric,  chloride  on 
the  excess  of  stannous  salt  do  not  affect  the  bichromate 
at  all,  and  that  the  results  are  equally  correct,  no  matter 
what  excess  of  mercuric  chloride  is  used  or  at  whit 
temperature — cold,  warm,  or  hot — the  titration  is  performed. 

— L.  A. 


Tne   Various   Methods  of    Estimating   Carbon   in    Iron. 

Grdttig.     Verl.andl.    Yor.     zur     Beford.     des    Gewerbefl. 

October  1 -'.'•;. 
The  author  has  investigated,  from  the  technical  point  of 
view,  the  various  methods  used,  proposing  especially  the 
inquiries,  whether  oxidatiou  in  the  dry  way  without  previous 
separation  of  the  carbon  gives  the  whole  of  the  carbon, 
whether  vet  methods  in  whi-;h  the  carbon  is  not  first 
separated  are  exact,  and  whether,  when  the  iron  has  been 
treated  with  a  copper  salt,  the  metallic  copper  must  be 
removed  before  oxidising  the  carbon.  He  gives  a  resume 
of  usual  methods,  grouping  them  into  those  where  the 
carbon  is  not  separated  from  the  iron  before  oxidation,  and 
those  in  which  it  is  :  each  group  being  sub-divided  into  dry 
and  wet  methods.  The  dry  methods  of  the  first  group  are 
all  combustions  of  the  finely-divided  metal  with  copper 
oxide,  lead  chromate,  potassium  chromate,  potassium 
chlorate,  or  varying  mixtures  of  these,  with  or  without  a 
current  of  oxygen  ;  the  wet  methods  consist  in  oxidation 
with  chromic  acid  and  -ulphuric  acid  of  various  strengths 
(sometimes  with  a  preliminary  treatment  by  a  copper  salt  in 
the  same  vessel),  the  carbon  dioxide  evolved  being  either 
weighed  in  potash  bulbs  or  measured  over  water.  The  dry 
methods  of  the  second  group  agree  in  converting  the  iron 
into  volatile  chloride  by  chlorine,  hydrochloric  acid  gas,  or 
mercuric  chloride,  the  carbon  remaining  being  then  burnt 
as  in  the  first  group ;  in  the  wet  methods  the  iron  is 
dissolved  by  the  action  of  a  copper  salt,  iodine  or  bromine, 
moist  silver  chloride,  or  hydrochloric  acid  aided  by  a 
voltaic  current,  and  the  carbonaceous  residue  oxidised  by- 
wet  or  dry  methods,  with  or  without  previous  removal  of 
the  copper  or  silver.  The  author  has  tested  these  methods 
on  graphitic  and  non -graphitic  irons  and  steels,  containing 
varying  amounts  of  carbon,  manganese,  and  silicon.  His 
results,  for  graphitic  irons,  are  given  in  three  tables, 
which  are  again  summarised  in  a  condensed  table  given 
below :  — 


Table  I. 


Method. 


Nature  of  Metal. 


Total  Carbon 
found. 


Oirect  combustion  in  the  dry  way  (ultimate  analysis)  !  Grey  pig 

liirec-t  oxidation  in  wet  way  (Gmelin,  Juptner,  Ritrup,  Wiborgh) < 

mstion  in  oivgcn  of  the  carbonaceous  residue  separated  in  dry  way  i 
i  Wohler,  Deville) ( 

Oxidation  in  wet  way  of  residue  separated  by  copper  salt,  without  previous 
separation  of  copper  (UllRren,  Claasen). 

ve,  but  copper  sail  previously  removed  (Elliot) 

Oxidation  of  residue  got  by  dissolving  metal  inHCl  with  a  voltaic  current 
passing    Weyl,  Binks). 


2-946 
3-326 
4-069 
3-133 
3-464 
S-361 
3-333 
3-36 


Total  Carbon, 
Actual. 


3-395 

3-395 

4-0735 

3-395 

4-0735 

3-395 

3-395 

3-395 


The  author's  conclusions  are  : — The  combustion  methods 
give  discordant  results  ;  the  end  of  the  operation  is  difficult 
to  recognise,  and  the  grains  of  metal  are  apt  to  become 
coated  with  oxide,  which  protects  them  from  further  action  : 
this  is  avoidable  only  if  extreme  care  be  taken  to  regulate 
the  heat  and  prevent  the  fusion  of  the  oxide  ;  the  operation, 


too,  takes  a  long  time.  As  to  the  wet  methods  of  group  I., 
those  of  Gmelin  and  Juptner  (oxidation  by  chromic  and 
sulphuric  acids)  give  low  figures,  unless  the  sulphuric  acid 
be  strong,  the  amount  of  acids  plentiful,  and  the  attack 
continued  for  a  sufficient  time  ;  Kiirup's  method  (the  same 
oxidiser,  with  previous  separation  of  carbon  by  a  copper 
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lilts,  and  there  la  do 
dangei   of  ]  i  of  Bulphu  il  the   sulphuric 

.-!.■  i. L  be  ol  ii  l  higher  thmi  i    I  i   Wiboi  jh'e  

(similar  to  Rilrup's,  but  thi  oxide  is  measured 

wain-   iosti  ad    ol    bi  "    regular 

results,  uo  doubt  owing  to  the  absorpti i  i  arboo  dioxide 

by  the  water.     1  ( ..  ■  dry  methods  of  group  [I.  are  inexact. 
<  ii  the  wel   methods,  thai  ol   i  lifted  by  Claasen 


washed 

residue  by  chromic  and  sulphuric  acids)  gi  results  ; 

de  i"  furnish  accurate  results, 

but   demand   in   that  oaso  extrome  care,  a  long  time,  or 

both. 

-  on-grapbitie  irons,  the  autl 
of  results,   whicb   arc  again   summarised  in  the  following 
table  . 


1 "  V  I :  I  i:    II. 


Mr; 

und. 

\i 

u-988 

1301 

Direct  oxiiUl                                                1               Rurup,  Wiborgh) ''';                

1-818 

1-301 

Combu!                                                                           -1  in  Hi"  dry  «;.v     \\ .  ihli  i -i  . 

'     i;, 

"•  i7ir. 

"171 

lithium-  analysis  of  n                                      lit,  without  previous  separation     Whitopifi 

Eley,  Parry). 

Spri                                 ..         

atul  (i 

Oxidation  in  the  wet  wav  of  resii                                            tbout  previous             

separal  ion  of  i             1 

1-279 

Solution  in  iodine  or  bromina                     loric  acid,  and  combustion  or 

9-478 

•• 

0'  I,  I 

Solution  with  men                            *idue  weighed  before  and  after  combus- 
tion [Bouss         ilt). 

White  pig 

4-3555 

4'SOl 

, 

i                 

0-290 

Be  s< 

0  174 

1-098 

1-030 



t'S#5 

4-301 

Table 

III. 

Met! 

\      ire  of 
Metal. 

Graphite 
found. 

phitc, 
Ictual. 

irks. 

Dissolved  inHClal                       it;  residue  washed 
with  w : 1 1 .  r.  p  i:im..  all    liol,  ami .  ih>  r  ;  oxidised  by 

pig 

"1       •»         — 
I      

3-291 

3- 193 

3-101 

Attacked  for  six  hours. 
..       .,    five      „ 

i.    tin- 

rGreypig — 



1 

3-306 

3-104 

ted  for  one  hour. 

ted  with  warm 
water  ;  oxidised  by  Cr03and  ll><  >, 

3-101 

„       M    two  hours.  \ 

I     

3-135 

3-104 

„       .,    three    „ 

Dissolved  in  HNOj                       lied  with  potash  (no 
alcohol  or  ether) ;  oxidisedbj  I    O  anilHjSO 

(Grey  pig  — 

3-140 

3-104 
3-104 

Attacked  for  live  hours. 
„       ,.    one  hour. 

Dissolved   bj    pi                boiling  in  1IN"(13 :  re-i<liie 
■  1  with  warm  wafc                   '   bv  Ci<  1   and 

" 
I     

3-169 

.TUMI 

2-821 

3-104 

3-104 

.ed  for  one  hour. 
..    two  hours. 
..    one  hour. 

ed  in  boiling  dilute  H.SO, ;  residue  washed 

with  boilin-                                         .1  11  3' '.  •  - 

J  Grey  pig  — 

3-588 

3-104 

Attacked  fur  two  hours. 

Iu  the  case  of  non-graphitic  iron*,  the  author's  chief 
conclusions  are  : — The  combustion  methods  give  results 
too  low  ;  but  when  the  oxidising  material  is  infusible  and 
porous,  higher  figures  are  got  than  when  it  is  a  fusible 
body.  The  same  remark-  as  made  above  in  the  case  of 
graphitic  iron-  apply  here,  too,  to  the  wet  methods  of  the 
tii  st  group,  though  they  are  here  more  easily  carried  out, 
and  need  less  time;  the  author  recommends  Wiborgh's 
method   where  approximate    results  are   sufficient,  on    the 


ground  of  its  ease  and  rapidity.  The  dry  methods  of 
group  II.  are  not  recommended,  save  for  rough  work;  and 
where  many  samph  s  have  to  be  treated  by  them  successively, 
large  tubes  must  be  employed  to  avoid  clicking  by  con- 
densed chloi  les.  As  to  the  wet  methods,  that  of  I'Ugren- 
Claasen  gi*  i  -nits,  though  an  almost  imperceptible 

quantity  <>i  hydrocarbon  ga-  nearly  always  comes  away 
duriug  the  solution  of  the  iron;  no  evolution  of  sulphur 
dioxide  take-  place  if  there  is  enough  chromic  acid  present; 
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the  absorption  of  carbon  dioxide  by  sulphuric  acid  is  quite 
negligible.  Eggerti'  iodine  method  gives  good  results  iu 
alfc  ~„  9  should  be  given  for  the  solution  of  the 

iodine.     \\  tolytic  method  also  gives  good  results, 

provided   the  current  strong,  and   provided  the 

metal  is  homogem  ous,  so  that  anj  fragment  can  be  used  as 
g  fair  sample  for  analysis. 

In  an  appendix  to  the  paper,  the  author  deals  with  the 
determination  of  the  graphite.  His  work  is  summarised  in 
Table  ITI.  :  — 

He  concludes  that  :  the  washing  with  water,  potash, 
alcohol,  and  ether  is  shortened  if  the  boiling  with  acid  is 
sufficiently  prolonged  :  nitric  acid  gives  slightly  lower 
results  than  hydrochloric,  no  doubt  because  it  oxidises  a 
small  portion  of  the  graphite  :  yet  nitric  acid  is  preferable, 
because,  in  a  much  shorter  time  than  hydrochloric  acid,  it 
v  ields  a  residue  free  from  non-graphitic  carbon. — J.  T.  D. 


The  Determination  of  Lead  in  Small  Quantities.  J.  A. 
Williamson.  A  paper  read  before  the  Glasgow  City 
Analysts"  Society.  Abstracts,  N'o.  4,  1893-94,  16. 
\-  phosphoric  acid  is  largely  used  instead  of  tartaric  and 
eitric  acids  in  manufacturing  mineral  waters,  it  is  of  im- 
portance to  note  that  in  the  ordinary  colorimetnc  test  free 
phosphoric  acid  seriously  prevents  the  formation  of  lead 
sulphide,  but  if  the  free  arid  he  neutralised  by  ammonia  the 
results  are  accurate.  The  neutralisation  is  best  effected  by 
addin"  to  a  measured  volume  of  the  liquid  some  methyl 
orange  and  a  dilute  solution  of  ammonia  to  neutrality.  The 
same  volume  of  the  ammonia  solution  is  then  added  to 
another  equal  volume  of  the  liquid  without  methyl  orange, 
and  the  quantity  thus  neutralised  is  used  for  the  test 
Excess  of  ammonia  does  not  interfere  with  the  lead  reaction, 
but  if  lime  be  present  in  the  liquid  it  causes  a  cloudiness. 

Iron  has  no  effect  on  the  modified  test.  Copper  must  be 
estimated  separately  and  allowed  for,  unless  excess  of 
ammoria  can  be  used,  when  the  interference  of  copper  can 
be  prevented  by  adding  a  little  potassium  cyanide  and 
tartaric  acid.  Hydrochloric  and  nitric  acids  injuriously 
affect  the  estimation  unless  previously  neutralised.  Free 
acetic  acid  does  not  affect  the  result. — L.  A. 


ORGAXIC   CHEMISTRY.— QUALITATIVE. 

The    Uistijictii.ii    between    Coal  Tar-  and    Blasl-Fvmace 

Pitches.     I).   G.  Buchanau.     A   paper   read   before   the 

Glasgow    City    Analysts'    Society.     Abstracts,    No.    4, 

1893-94,  21. 

Pitch  is  graded  commercially  as  "  hard,"  "  medium  soft," 

and  "  soft."     A  common  test  is  to  place  a  small  piece  in 

the  mouth,  and   after  a   minute   or  so  to  try  to  force  the 

teeth  into  it ;  if  it  breaks  and  crumbles  it  is  considered  to 

be  hard  ;  if  the   teeth   mark   it  with  difficulty  it  is  medium 

soft ;    if   one   can   chew    it,   it   is   soft.      The   author   has 

examined  all  these  varieties. 

The  chief  difference  between  the  coal-tar  and  blast- 
furnace pitches  lay  in  the  amount  of  ash,  which  in  the  coal- 
tar  pitches  never  reached  0'  1  per  cent.,  whilst  in  the  blast- 
furnace pitches  it  varied  from  68  to  1 1  •  1  per  cent.  As  it 
does  not  seem  practicable  to  remove  the  dust  before  collect- 
ing the  tar  from  the  blast-furnace  gases,  a  sample  containing 
less  than  1  per  cent,  of  ash  may  at  once  be  put  down  as  a 
coal-tar  pitch.  In  cases  where  the  amount  of  ash  renders 
the  denomination  of  a  sample  doubtful,  an  analysis  of  the 
ash  should  be  made  to  see  if  it  corresponds  with  that  from 
blast  furnace  pitch.  Coke  was  estimated  iu  the  different 
kinds  of  pitch.  Hard  pitch  yielded  about  38  per  cent.; 
medium  soft,  30  per  cent.  ;  soft,  26  per  cent.  The  yields 
from  some  samples  of  coal-tar  and  blast-furnace  pitches 
were  almost  identical.  The  melting  point  or  softening  point 
was  determined  by  warming  a  piece  of  the  sample  and 
placing  it  on  the  end  of  a  thermometer,  the  latter  being 
then  fixed  in  a  test-lube  and  the  tube  heated  in  a  beaker  of 
water.  The  pitch  glazes  when  it  begins  to  softer  and 
shortly  after  begins  to  fall — this  is  taken  as  the  melting 
point."    Hard  pitch  melted  at   about  80    C,  medium  soft  at 


about  o5  C.  and  soft  at  about  50°  C.  Mast-furnace  pitch 
has  a  somewhat  higher  melting  point  than  coal  pitch.  The 
solubility  in  ether  and  gasoline  (petroleum  spirit")  gave  no  ■ 
of  distinction.  Ether  dissolved  about 77  percent., 
and  gasoline  about  44  per  cent,  of  soft  pitch  from  both 
sources.  The  colour  of  the  ether  solution  is  rather  darker 
in  the  case  of  the  blast-furnace  pitches,  and  this  is  suggested 
as  the  basis  of  a  confirmatory  test. — L.  A. 


Some  Blue  Lakes  derived  from  Dihromogallanilide  and 
some  Blue  Reactions  of  the  I'olyphenols.  P.  Cazeneuve. 
Comptcs  rend.,  118,  1046—1048. 

Ox  carefully  adding  ammonia,  potash,  or  soda  to  a  solution 
of  dihromogallanilide  an  unstable  blue  precipitate  is  obtained, 
easily  changed  by  excess  of  air  or  of  the  base,  becoming 
green  and  then  yellow.  I.ime  or  baryta  water  give  a  white 
precipitate,  which  rapidly  changes  on  shaking  with  air  to 
a  beautiful  blue,  which  is  stable  below  the  surface  of  the 
water.  The  addition  of  a  weak  acid,  even  a  current  of  CO- 
is  sufficient,  to  decompose  the  lake  and  liberate  the  free 
acid  which  is  of  a  reddish  colour,  and  this  in  its  turn  is 
destroyed  by  an  excess  of  an  organic  acid.  These  calcium 
and  barium  lakes  are  so  unstable  in  air  that  they  cannot 
be  filtered  off,  but  it  has  been  possible  to  prepare  and  analyse 
the  corresponding  zinc  lake,  the  constitution  of  which  has 
an  imponant  bearing  on  the  blue  products  derived  from 
gallic  acid,  dibromogallic  acid,  methyl  dibromogallate, 
gallanilide,  pyrogallol,  purpurogallin,  and  pyrogalloquinone. 
The  zinc  lake  is  prepared  by  adding  an  excess  of  an  aqueous 
solution  of  zinc  acetate  to  a  dilute  aqueous  alcoholic  solution 
of  dihromogallanilide  in  the  proportion  of  about  2  mole- 
cules of  the  former  to  one  of  the  latter.  The  precipitate, 
at  first  white,  rapidly  turns  blue  in  the  air,  and  can  be 
filtered  off  and  dried  in  a  vacuum  over  sulphuric  acid.  It 
has  the  formula — 

OBr 
(    H..HX0C  /\  .0 , 


UrO. 


\/ 


.OH 


Zn 


O 


or  else  that  of  a  compound  containing  the  two  groupings — 

Br 

connecting  two  molecules  by  oxygen  as  in  the  case  of  pur- 
purogallin and  pyrogalloquinone.  The  spontaneous  decom- 
position of  these  lakes  by  oxygen,  which  no  doubt  removes 
the  hydrogen  of  the  phenolic  group  and  causes  further 
condensation,  is  always  accompanied  by  the  production  of 
a  bromide.  In  this  case  zinc  bromide  is  formed.  The  final 
yellow  product  is  in  all  probability  a  quinone  or  polyquinonc. 
It  is  noteworthy  that  all  the  polyphenols  derived  from 
pyrogallol  give  blue  coloured  bodies.  Gallic  acid,  dibromo- 
gallic acid  and  its  ethers,  and  gallanilide  give  blue  colouring 
matters  with  baryta  or  lime  water,  which  are  stable  under 
water,  that  from  dibromogallic  acid  being  the  least  stable. 
Purpurogallin  and  pyrogalloquinone  give  unstable  blue 
products  with  ammonia. — T.  A.  L. 


A  Reaction  of  the  Aldehydes.  Differentiation  of  Aldoses 
and  Cetoses.  A.  Villicrs  and  M  Favolle.  Bull.  Soc. 
Chim.  1894,  11—12,  691—693. 
The  authors  show  that  the  recoloration  of  a  solution  of 
magenta  decolorised  by  sulphurous  acid  is  not  affected  by 
both  aldehydes  and  acetones,  but  by  aldehydes  only. 
Ordinary  specimens  of  acetones  produce  the  coloration 
owing  only  to  the  presence  of  impurities.  Urine  containing 
acetone  gives  the  reaction  because  aldehydes  are  almost 
al«  ays  formed  simultaneously  with  acetone.  The  authors 
obtain  the  reagent   in  a  highly  sensitive  state  by  avoiding 
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the  use  of  exoess  ol   sulphurous  aoid,  a   day    beiog   then 
Deeded  to  oompleto  the  gradual  ami  exaol   deoo 
the  magenta  solution,  whioh  mnsl   be  preserved  in  olosed 
tubes,  us  n  appears  on  prolon  •  i  exposure  10  air. 

i  trdinai  |  lose,  cu.  a  no  ooloratiou 

will,   ii,  reagent,  until  after  several  days,  when  the  col 
develops,  as  under  the  influence  of  wal  de  glucoses 

are  formed,  such  glucoses  having  the  property  ,  like  aldehydes, 
of  producing  an  intense  coloration.  Glucose,  invert  sugar, 
galactose,  and  reduced  dextrins  colour  the  reagent,  « I" 
pure  levulose  and  Borbino  are  without  action.  The  presence 
of  acids,  interferes  with  the  reaction  of  aldehyde-sugars,  so 
thai  neuti  al  sol  be  used,  and  the  rengeul  should  be 

ired  in  the  mauner described  above.     1     S. 


lunation  oft  Ttloroform  for  Phosgene.    Zcit-.  anal. 
c  hi  in    1894,  33,  188. 

'I'm:  pharmacopoeias  direct  tor  this  pur] thai  the  sample 

Bhall  be  shaken  will]  water  ami  ti  ;  qui  i  tested  for 

hydrochloric  acid,  which  is  one  of  the  decomposition  products 
of  phosgene  with  water. 

to  Scholvien  (Ber,  pharm.  Ges.,  3  21 
method  does  not  always  yield  trustworthy  rt  -ul(>.  He  adopts 
a  direct  tesl  for  the  detection  of  phosgene.  I"  carry  this  out 
n  drop  of  amidophenetol  is  dissolved  in  benstene  (the  benzene 
must  be  quite  drj  and  free  from  carbon  bisulphide)  and  the 
suspected  chloroform  added  to  this  solution.  If  phosgene  is 
present,  there  is  produced  an  immediate  turbidity,  and  later 
crystals  of  diparaphenetol  carbamide  separate  out ;  these  are 
insoluble  in  chloroform.  Instead  of  amidophenetol,  aniline 
ma]  I'riN'l;  in  that  case  diphenylcarbamide  being  formed. 

—A.  K.  L. 


i    \        Reaction  of  Colchicine,     E.Barillot.     Hull.  Sue. 
C'hiin.'  H— 12,  1894;  .-,  11—516. 

This  reaction,  which  affords  a  very  reliable  test  for  the 
detection  of  colchicine,  morphine,  and  codeine,  is  obtained 
by  mixing  the  alkaloid  in  the  state  of  free  hast-  very  inti- 
mately  with  0*25  grm,  of  oxalic  acid  and  1  cc.  of  sulphuric 
monohydratc.  This  mixture  is  sealed  up  in  a  small  glass 
tube,  which  is  kept  at  120  C.forone  hour.  Subsequently 
the  tube  is  opened,  the  colour  of  the  mixture  observed,  and 
exci  ss  of  col  ol  o  soda  added.  By  operating  in  this  way 
the  following  results  arc  obtained  with  the  above-named 
alkaloids : — 


Alkaloids. 


Coloration    Coloration 
m  the  after 

Cold.  lieatimr. 


i  Ibsen 


Colchicine. 


Morphine. 


Light  blue 


Dark  red- 
dish-brOM  a, 

addition  of 
water. 


Reddish- 
brown. 


Bright 

blue. 


blue. 


On    treating     the 
solution  with  an  alkali  and 
lying  a   yellow  pre- 
cipitateisobtained,  which  is 
soluble  in  chloroform,  and, 
on  addition  of  nitric  acid  ol 
■  :    is   prec  pitated 
from  tliis   solution    in    the 
form  of    a   powder  at  first 
yellow    and    then 
i  red. 

On  additiou  of  a  large  volume 
of  water   the   coloui 

changes    into    blue. 
Treating  tins  solution  with 
caustic  potash  and 
t  ben     acidifying     it,     and 
shakinir  it  \\  ith  cbl 
i  he  latti  -   a   blue 

colour.       Ether     takes     d 
puiplish-red  colour.  I 
poratim:  these  two 

ue       remains 

Like  morphine. 


None  of  the  ptomaines  shows  any  similar  reactions. 
With  1  mgrm.  of  colchicine  the  above  reaction  can  be 
repeated  ten  times. — C.  1 1.  W. 


The  D  I6n         in  Win         l     i: I     i  lomptes 

rend.  1894,  lit). 

wine  add    I  cc.  of  pure  sulphui  ii 
shake  well,  introduce  25  grms,  ol  lead  pero  ite  foi 

five  mini         icd   Bltei .     Sbnke    10  cc.  i  ite  with 

i    cc.  ol   chloroform  foi    the   spnee  of   I   minute.     In  the 

tol    tbi    chlorol i    i yellow   in 

coloui  (sensitive  to  0  01  grm.  pel  litre),  whilst  with  natural 
wines  il   remains   colourless.     On  evaporating  the   yellow 

in,  a  yellou   ■  ry  stullinc  resi 
which  gives    i  mi    n hen  tn  tti  i   witl 

drops  of  sulphui  ic  acid,  the  lattei  reaction  boil 

from   wines   itaining   0-02  gnn.   ol    abrastoi   per   litre. 

(This  Journal,  1 394,  548.)     w    G.  M. 


Testing  Milks  with    Rennet.      ft.   !.•/•    and    E,   Bilsont. 
Compter  rend,  118,  1069  -1074. 

The  authors  in  theii  investigations  on  the  coagulation  of 
milk  by  rennet  have  observed  that  the  operation  takes  more 
or  less  time  .  -  circumstances,  and  tl 

of  the  curd  chance  to  vary.     I  I  li  i  isi  d  a  pi 

method  for  analysing  milk  based  on  their  results.  This 
consists  in  adding  .  intitj  ol  n  doi  I  to  100  cc.  of 

milk  ut  a  temperature  of  85  C.  and  noting  the  time  required 
to  coagulate  il  ( lommercial  n  nnel  is  usuallj  emplo 
such  a  strength  thai  l  lure  would  coagulate  10,0  10  litres  of 
pure  fresh  milk  at  35  C.  in  40  minutes.  I 
employed  by  the  author-  is  ten  times  this  strength,  so  thai 
the  addition  ol  i  cc.  of  theii  rennet  solution  to  imtcc.  of 
normal  milk  c.iu-i  -  ii  iii  four  minutes.     The  time 

is  taken  by  a  seconds  counter  and  the  authors  have 
investigated  the  effect  of  various  influences,  such  as 
temperature,  oi  the  presence  of  carbonic  acid,  fatty  matters, 
solid  bodies  (sawdust,  starch)  and  water,  which  accelerate 
or  retard  the  coagulation  and  as  a  result  of  their  experi- 
ments they  arrive  at  the  following  conclusions.  A  good 
milk  is  coagulated  by  the  rennet  solution  referred  to  in  34 
io  4  minutes  and  the  curd  is  clear,  while  and  homogeneous. 
It",   however,  it    docs  not   possess  these  properties  but  is 

cloudy  and  separates  in  clots  and  requires  a  much  loi 
shorter  time  than  4  minutes,  the  milk  is  doubtful  and  oti'»ht 
to  be  further  examined.  The  addition  of  water  or  of  an 
alkaline  salt  considerably  retards  curding,  but  it  must  be 
remembered  that  boilinjj  produces  the  same  effect.  .Milks 
which  rapidly  coagulate  either  contain  foreign  substances 
or  have  begun  to  decompose  and  a  milk  which  coagulates 
in  less  than  two  minutes  should  be  unhesitatingly  n 
cither  as  a  food,  or  for  technical  purposes.  _ x.   \.  L. 


.1    Natural    Unsaturated   Ketone   in     Lemon-Grass    Oil. 

P.  Barbier  and  L.  Bouveault.     Comptes  rend.  118   1893. 

See  uinh-r  XX., page  1086. 


ORGANIC   CHEMISTRY.— QUA  NTITA  Tl  17. 

Volumetric  Estimation  of  Ike  Three  Isomeric  Cresols  and 
alsooj  Xylenol.  F.  Keppler.  Archiv.  f.  Hygiene.  Xeit*. 
anal.  Chem.  33,  47y. 

The  method  employed  by  the  author  is  a  modification  of 
Koppesehaar's  method  of  estimating  phenol. 

Into  a  flask,  furnished  with  a  well-fitting  stopper  and  of 
such  a  capacity  that  the  volume  of  liquid  to  be  mentioned 
fills  it  to  about  two-thirds,  is  introduced  a  mixture  of  50  cc, 
of  potassium  bromide  solution  (5"94grm«i.  per  litre;  and 
50  cc.    of   potassium   bro  ition   (l'G67  °rins.    per 

Hire):  to  this  mi\t  concentrated  sulphuric  acid 

are  added.  A  measured  volume  of  a  solution  of  cresol  in 
caustic  soda  lye  is  then  added,  the  quantity  of  the  latter 
being  so  adjusted  that  a  small  amount  of  bromine 
remains  in  the  free  state.  The  mixture  is  now  well  shaken 
for  about  10 — 15  minutes,  when  the  precipitate  subsides. 
The   liquid    is    then    filtered    through   L'lass    wool,   and   an 
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aliquot    portion    of   the  filtrate   treated    with    potassium 

iodide,  the  free  iodine  being  titrated  with  "Ul  or  m  thio- 

snlphate  solution  and  Starch  in  the  well-known  wax.  V 
calculation  then  gives  the  excess  of  bromine  ;  this  is 
deducted  from  the  amount  of  bromine  set  free  from  the 
potassium  bromide  and  potassium  bichromate  (0-24  grm. 

P.r.).  and  the  difference  gives  the  amouut  of  bromine  which 
has  entered  into  reaction  with  the  eresol :  the  percentage 
of  the  latter  may  then  be  arrived  at  by  the  equation:— 
H)OH  +  6Br  =  CcHBr3(CH3)OH  +  3HBr  from 
which  it  is  found  that  1  grm.  of  bromine  corresponds  to 
0-225  Tin.  cresol.  These  directions  must  be  obeyed  in 
onlort.  ;ood   results;  if   the  liquid  containing  the 

bromo-cresol  be  treated  with  potassium  iodide  direct  without 
.:.  inaccurate  values  are  obtained  ou  titrating  the  free 
iodine.  v 

The  estimation  of  xylenol  is  carried  out  in  the  same 
manner.  1  grm.  of  bromine  corresponds  with  0-25-42  grm. 
of  xylenol. — A.  B.  L. 


Analysis   of    Seating    Wax.      C.   Mangold.      Zeits.   anal. 
Chem.  1894,  33,  477—478. 

The  substance  (5  grms.)  is  boiled  with  alcohol  (150  cc.) 
and  the  solution,  after  cooling,  diluted  with  alcohol  to 
250  cc.  After  settling,  5n  ec.  of  the  clear  liquid  are  with- 
drawn and  the  iodine  number  of  the  resinous  constituents 
contained  therein  determined  by  Hiibl's  method.  The 
portion  insoluble  in  alcohol  is  filtered  off,  washed,  dried  at 
110  C,  and  weighed.  It  consists  of  inorganic  matter  and 
resin,  the  latter  being  mostly  a  mixture  of  shellac  and 
colophony  (rosin).  The  iodine  number  may  be  used  to 
calculate  the  relative  amounts  of  these  two  constituents. 
The  percentage  of  the  constituents  is  calculated  from  these 
data  bv  the  formula — ■ 


standing.  Uieterich  (this  Journal,  1893,  381)  has  shown 
how  to  partly  compensate  for  this,  but  the  author  is 
endeavouriug  to  find  a  more  satisfactory  method. — L.  A.   ■ 


wheDce — 


'=i^+    wo™^100-*' 


k  =  100-  '        : 
'i  -  '2 


in  which  i  is  the  found  iodine  value,  i,  the  iodine  number 
of  the  colophony,  and  t2  that  of  the  shellac ;  /.  is  the  per- 
centage of  colophony  and  s  that  of  the  shellac. 

It  may  be  remarked  that  a  difficulty  arises  when  the 
shellac  has  become,  as  it  sometimes  does,  partially  or 
wholly  insoluble  in  alcohol. — A.  E.  L. 


Studies  in  Oil  Analysis.  H.  Ballantyne.  A  Paper  read 
before  the  Glasgow  City  Analysts'  Society.  Abstracts. 
No.  4,  1893-94,  6. 
Simultaneous  exposure  to  sunlight  and  air  lowers  the 
iodine  absorption  of  vegetable  oils,  and  increases  the  tem- 
perature reaction  and  specific  gravity  (this  Journal,  1891, 
32).  Determination  of  the  specific  temperature  reaction 
is  preferable  to  the  simple  Maumene  test  (this  Journal, 
1891,233).  The  author  finds  that  the  Hiibl  reagent  loses 
iodine  far  less  rapidly  than  has  been  stated  by  Fahrion  ; 
thus  Fahrion  observed  a  loss  of  17  to  23  per  cent,  of 
active  iodine  in  8  days,  whereas  the  author  observed  a 
loss  of  only  5  to  8  per  cent,  in  38  days.  Eaising  the 
temperature  to  255  C.  made  no  appreciable  difference. 
Contrary  to  statements  made  by  some,  the  use  of  starch 
solution  in  determining  the  end  reaction  was  found  to  have 
no  influence  upon  the  results,  whether  the  solution  used 
were  unfiltered  or  filtered,  the  quantity  large  or  small,  or 
the  solution  added  at  the  beginning  or  near  the  end  of 
the  titration.  Experiments  also  showed  that  the  age  of 
the  iodine  solution  has  no  effect  upon  the  results  provided 
sufficient  excess  of  iodine  be  used.  The  titration  of  a 
blank  quantity,  containing  the  same  volume  of  Hub! 
reagent  as  that  added  to  the  oil,  does  not  obviate  all  error 
due  to  the  loss  of  active  iodine  on  standing,  because  tin 
blank  quantity  contains  more  free  iodine,  and  consequently 
loses  more  on  standing,  than  the  test-quantity  ;  hence  the 
results  arc  too  low,  the  error  increasing  with  the  time  of 


Valuation  of  Wool-fat.  E.  v.  Cochenbausen.  Diugl. 
Polyt.' Jour.  292,  1894,91—96;  112-116. 
On  the  basis  of  the  well-known  quantitative  methods 
practised  in  fat  analysis,  and  further  with  due  regard  to 
the  peculiar  properties  of  wool  fat  and  its  fatty  acids, 
already  demonstrated  by  Lewkowitsch  (this  Journal,  1892, 
135),  the  author  gives  the  following  outline  of  the  opcra- 
ti  ins  adopted  by  him  in  the  valuation  of  wool  fats :  — 

Foreign  substances,  insoluble  in  ether,  are  determined  in 
thr  u^ual  way. 

Water  is  best  found  by  difference,  since  dehydration  of 
the  free  fatty  acids  partially  takes  place  on  drying. 

The  acid  value,  i.e.,  the  number  of  mgrms.  of  KOH 
required  to  saturate  the  free  fatty  acids  of  1  grm.  of  wool 
fit,  is  determined  in  the  usual  manner. 

The  free  fatty  acids  are  separated  as  described  (this 
Journal,  1892, 136),  with  the  modification  that  the  neutralised 
wool  fat  is  shaken  with  30  per  cent,  alcohol,  and  the  soap 
solution  boiled  down  to  dryness,  dissolved  in  50  per  cent, 
alcohol  (Spitz  and  Honig,"this  Journal,  1891,  1039),  and 
exhausted  with  petroleum  ether.  Eut  also  in  this  process 
insoluble  soaps  of  higher  fatty  acids  separate  between  the 
two  layers  as  flocculent  matter  and  must  be  filtered  off  (this 
Journal,  1892,  136).  The  molecular  weight  of  the  free 
fatty  acids  is  then  ascertained  in  the  usual  manner. 

Saponification  Value  of  Wool  Fat. — From  experiments 
published  by  Herbig  (see  page  1068),  the  conclusion  is 
drawn  that  wool  fat  contains  certain  ethers  that  are  easily 
saponified  by  alcoholic  potash  (see  also  Eng.  Pat.  14,114, 
this  Journal,  1892,  928),  and  that  working  under  certain 
conditions  constant  numbers  for  these  easily  saponifiable 
ethers  are  obtained.  The  remainder  of  the  ethers  can,  as  is 
well  known,  only  be  saponified  by  alcoholic  potash  under 
pressure  (this  Journal,  1892,  137).  The  author,  neglecting 
the  proportion  of  the  latter  compounds,  adopts  as  saponifi- 
cation value  the  number  obtained  by  boiling  the  wool  fat 
with  half-normal  alcoholic  potash  for  one  hour  in  a  flask 
connected  with  an  inverted  condenser. 

The  volatile  fatty  acids  are  determined  by  saponifying 
the  wool  fat  with  half -normal  alcoholic  potash  under  the 
conditions  just  stated,  and  subjecting  the  mass,  termed 
I  "  decomposed  wool  fat  " — (analogous  to  the  term  "  decom- 
posed wax"  in  the  Hiibl-Benedikt-Mangold  process  for  the 
analysis  of  bees'  wax,  although  the  "  decomposed  wool  fat  " 
still  contains  uusaponified  ethers) — to  Eeichert's  distillation 
process.  There  is,  however,  this  modification  introduced, 
that  the  "  decomposed  wool  fat  "  is  distilled  until  1,000  cc. 
have  passed  over.  The  values  thus  obtained  are  still  con- 
sidered too  low,  and  a  correction  is  made  subsequently  by 
the  author. 

The  residue  left  in  the  distilling  flask  is  weighed  and 
returned  as  the  sum  of  the  total  non-tolatile  fatty  acids,  of 
the  alcohols,  and  of  the  uusaponified  ethers. 

Next  the  acid  value  of  the  "  decomposed  wool  fat "  is 
determined,  and  now  the  total  non-volatile  fatty  acids  may 
be  isolated  as  described  above  for  the  free  fatty  acids. 
Finally  the  molecular  weight  of  the  total  non-volatile  fatty 
acids  is  determined. 

From  the  data  thus  obtained  the  composition  of  the 
sample  may  be  calculated.  The  wool  fat  examined  by  the 
author  vielded  the  following  results  : — 

Per  Cent. 

Free  fatly  acids  (hydrated)  molec.  weight.  202 25'77 

i  Combined  fatty  >"  volatile 2'20 

acids I  non-volatile  molec.  weight,  348  .. .    39-71 

Free  and  combined   alcohols,  plus   on-saponified    33-480 

substance. 
Water  and  foreign  substances 1'20 


The  author  acknowledges  himself  that  this  process  is  too 
tedious  for  commercial  analysis  ;  it  is,  however,  recommended 
in  case  of  dispute,  or  for  arbitration  purposes. — J.  L. 
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Ustimti  Zeits.  anal,  i  I  em,  1894,   33, 

174     173 

A.  Borntr  i  .1  "hem.  1  - 

irnlion  of  a  soluti 1  invert  sugar 

lor  1I1. 

r,.   Kian  1  ling's  Bolul 

Intter  are   diluted   with   -i"  ill  d,  and  the 

invert-sugar  ~0Uni.n1  run  in.     It'  the  liquid  be  boiled   for 
im.  minutes,  solution   require   - 

U>-:!  00.  of"  •"'  percent,  invert  •  ion. 

Samelson  (Zeits.  angew.  Chem.   1891  unmonds 

estimating  the  exact  tier.-  in  coppei  <•!  Fi  1  ling's  solul 
50  cc.  of    this  solution  will  only  correspond   with   0-2373 

mi  ol  sugar  when  it  contains  0*4420  grm.  of  copper. 
Kmploying  Fehling's  solution  standardised  iu  this  way,  the 
author  contends  thai   volumetric  detent  of  enpric 

reducing  power  at  rate  as  gravimetric  determina- 

tions, 

J,  .i.iis  (Zeits.  gesammt.  Brauw.  has  carried 

out  experiments  on  the  estimation  of  saccharose  in  mixtures 
of  maltose,  isomaltose,  and  dextrin,  using  n  method  similar 
to  that  of  Meissl.     Meissl  dissolves  a   quantity   0 
corresponding  to   l"    grms.  of  invert  sugar  in  700 

water,  inverts  with  U  0  cc.  of  -  IUT  for  half  an  hour  on  the 

water-hath,  and,  after  neutralising,  makes  up  to  1,000  ec. 
lie  thus  employs  for  the  inversion  1-4  per  cent,  solutions 
and  for  the  reduction  1  per  cent,  solutions  of  inverl 
The  author  worked  with  solutions  of  at  most  1  per  cent. 
concentration.  The  duration  of  boiling  before  inversion 
was  1  minutes,  aud  utter  inversion  2  minutes ;  50 
Folding's  solution  diluted  with  25  cc.  of  water  wei 

for  every  35   ee.  of  invert-sugar   solution.      The 
author's  results  may  be  summarised  as  follows  : — 

1.  The  reducing  power  of  mixtures  of  maltose,  isomaltose, 
.  ami  saccharose  is  equal  to  the  sum  of  the  reducing 
powers  of  i1  instituents. 

8.  Solutions  of  maltose,  isomaltose,  and  dextrin,  sepa- 
rately or  in  mixtures,  give  no  increase  in  redncing  power 
when' inverted  by  Meissl' s  method.  Hence  these  sugars  are 
unaltered  under  the  circumstai 

3,  When    saccharose    solution   is    a. hint    to   the   above 

solutions  and  the  mixture  inverted  by  Meissl's  method,  the 

in  the  cupric  reducing  power  is  in  accordance  with 

charose  added.     From  this  increase,  moreover,  the 

saccharose  may  be  calculated  by  Wein's  table  (No.  IV.). 

I.  Added  quantities  of  saccharose  may  be  estimated  by 
Meissl's  inversion  process  in  nnhopped worts  as  also  in  beer 
worts,  together  with  the  quantity  of  saccharose  ah. ah 
present  in  them. 

5.  Neutralisation  is  not  necessary  for  the  determination 
of  the  redncing  power  after  inversion  by  Meissl's  method. 

i'..  Inversion  by  Meissl's  method  in  malt  extract  solutions 
more  concentrated  than  1  percent,  (up  to  8  and  9  per  cent.") 

with  the  corresponding  quantity  of   .  lit '!,  gave  on  100  cc. 

of  wort  the  same  results  as  1  per  cent,  solutions. — A.  1!.  L. 


The  Estimation  of  Sugar  :  the  Sugar  Content  of  Tanning 
Materials,  Tanning  Extracts,  Tanning  Liquors,  ana 
Weighted  Leather.  Von  Schroeder,  A.  Bartel,  and  W. 
Schmita-Dumont.  Dingl.  Polyt,  J.  1894.  293,  229—237, 
252— 260.  281—287,  297  -304. 

Ok  late,  increased  attention  has  been  called  to  the  function 
of  the  non-tannins  as  a  source  of  organic  acids  in  liquors 
used  tor  tanning  (this  Journal.  1894,  650  and  964),  and  it 
has  been  shown  that  it  is  the  sugar,  or  at  all  events  the 
compounds  capable  of  reducing  Fehling's  solution,  which. 
by  fermentation,  gives  rise  to  these  acids.  The  weighting 
of  heavy  leather  with  sugar  is  no  novelty.  The  object  of 
the  authors  of  this  paper  is  to  ascertain  the  normal  content 
of  Fehliug-reducing  compounds  in  leather. 

Comparative  experiments  were  made  on  the  use  of  lead 
acetate  and  magnesia  as  precipitants  for  non-sugars  in 
extracts  of  various  tanning  materials,  it  having  been  stated 
by  Kohnsteiu  t  Gerber,  1886,  253)  that  the  latter  precipitant 
is  the    better.     In   each   case   the  liquor  which    had  been 


Heal.. I     with     1. 

by  the  use  ol   Fehling's  solution,  than  that  which  had  been 

For  most  technical  pi  -  held  that  I  he 

solution  « i  .villi 

lead     acetate,    does    not    interfere    with    the    sul |ucnl 

e-iim  i  -..r.  unless  ih   • 

iin  whether  this  is  true  foi   tanning  exti 
no  >.-r\  definite  conclusion,  i".t  il  ih,- whole 

that   the  results  were   better  when  thi  lead  was 

precipitated,  and  the  Lest    i  ...,.,| 

to  he  sodium  or  potassium  sulphate.  It  was  further  proved 
that  the  ad  enl  removal 

of  the  lead  as  sulphate,  cither  in  the  presence  or  absenc 
tannin,  had   no  a  the  percentage  of 

sugar  found  ;  thus,  when  working  with  a  solution  of  glucose 

of  predetermined  sugar-content,  there  was  found  as  i  in 

■  xperimente  100-5  per  cent,  of  the  sugar  present 

As  o  further  objection  to  the  magnesia  method  it  is  urged 

that  when  this  pi  used  the  cuprous  oxide  invariably 

.ins   magnesia,  a  fact  which  entails  the  dissolutio 
the  oxide  in  hydrochloric  acid  anl  the  precipitation  of  the 
...pper  as  Bulphide  before  it  can  be  weighed. 

A  serf.  riraents  was  to  prove 

whether  the  Sugar  ill  a    -ample  of  leather  can  he  eompi 

extracted  from  the  powdered  and  fat-exhausted  sample  by 
water, and  whether  hide  powder,  when  employed  in  analysis 
to  ren  ,  absorbs  any  sugar  fro  solu- 

tion. The  results  show  that  hid.-  fibre  is  not.  in  this  sense, 
capable  of  absorbing  sugar. 

It  is  next  shown  th  it  for  the  estimation  of  sugar  in  tanning 
materials  a  longer  heating  with  the  Fehling's  solution  than 
that  recommended  hy  Allihn  is  necessary,  on  account  of  the 
presence  of  unknown  and  slowly  r.  jars, 80 minutes 
having  been  found  to  give  the  best  results.  This  ait.  ration 
of  method  renders  Alhhn's  table  useless,  -  I  that  another  lias 
been  constructed  showing  the  mgrms.  ol  glue correspond- 
ing with  mgrms.  of  copper  weighed,  when  the  Fehling's 
solution  is  healed  with  the  lution  for  30  minul 
The  mean  experimental  values  for  the  construction  of  lie 
table  are  given  below  ;  the  rest  of  the  table  is  filled  in  by 
interpolation  from  these  values. 


I 


Anhydrous  glucose.      248-8 
Copper,  weighed  . . .      469-1 


223  S 
431-3 


-- 


Us"7 
S45'S 


Anhydrous  glucose.   il':ci> 
i  opper,  weigbed  ... 


99-4       572       2.-J 
203'2     120*0      56-2 


20-0 

it-.; 


90 

■JJ-e 


The  following  procedure  is  adopted  when  it  is  desired 
to  determine  the  sugar  iu  a  solid  tanning  material.  The 
weighed  quantity  of  the  ground  material  (see  below)  is 
extracted  with  1  litre  of  water  at  100  C.  in  the  apparatus 
described  by  Koch  (this  Journal,  lsss,  528),  the  process 
occupying  two  hours.  600  cc.  of  the  filtered  extract  are 
concentrated  to  200  cc, and  the  tannin-.  &C,  are  precipitated 
from  this  solution  by  the  addition  of  2"  cc.  of  lead  acetate 
solution  (see  below)  ;  after  15  minutes,  during  which  time 
the  flask  has  been  frequently  shaken,  the  liquid  is  filtered 
through  a  dry  filter,  and  to  10"  ee.  of  the  filtrate,  10  cc. 
of  sodium  sulphate  solution  (equivalent  to  the  lead  acetate 
solution)  are   added :    the    lead  is   removed  by 

filtration  through  a  dried  filter  and  25  cc.  of  the  filtrate  are 
taken  for  the  estimation  of  the  sugar.  There  are  mixed 
in  a  beaker,  30  cc.  of  copper  sulphate  solution,  30  cc  of 
alkaline  Rochelle  salt  solution  (both  prepared  according  to 
Allihn's  directions),  and  60  cc.  of  water.  The  whole  is 
heated  to  boiling  and  the  25  ec.  of  extract  are  added  ;  the 
beaker  is  then  placed  in  a  boiling  water  bath  for  30  minutes. 
The  cuprous  oxide  is  filtered,  dried,  heated,  and  reduced 
in  the  usual  manner.  Should  the  tan-stuff  be  poor  in  sugar, 
or,  iu  case  the  method  is  applied  for  the  analysis  of  a 
leather,  tbis  be  not   weighted  with  sugar,  a  larger  volume 
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than  25  cc  may  be  taken  for  the  estimation,  but  a  corre- 
spondingly smaller  volume  ol  water  must  be  added  to  the 
Febling's  solution,  iu  order  that  the  total  volume  from 
which  the  cuprous  oxide  is  to  be  precipitated  may  not 
exceed  145  cc. 

The  quantity  of  material  extracted  must  vary  with  its 
nature,  as  follows  : — 

(inns. 

wood,  chestnnt-w i.  and  spent  bark :>' 

Oak-bark,    o-Ulow-bark,    pine-bark,   fir-bark,   larch-       20 

bark, 
q,„  :  re, coy ota-bark, garouille,      10 

cans 

Hyral  iia,knoppern 7-10 

-  i-!>:irk 5—10 

Divi-divi,  algarobilla  and  tiillo 5 

In  the  examination  of  extracts,  8  —  20  grrus.  of  the  sample 
are  dissolved  in  250  ee.  of  water,  and  200  cc.  of  this  solutiorj, 
without  filtration,  are  treated  with  lead  acetate,  &c.,  exactly 
as  described  above,  the  sugar  determination  being  made  with 
25  ce.  or  more  of  the  final  filtrate  under  the  conditions 
alreadv  given.  Tanning  liquors  must  generally  be  con- 
centrated before  the  precipitation  with  lead  acetate. 


In  estimating  the  sugar  iu  a  leather  it  is  usual  to  use  the 
L'o  gnus,  of  the  finely-divided  sample  which  have  already 
served  for  the  estimation  of  moisture,  and  have  been 
extracted  with  carbon  bisulphide  for  the  estimation  of  the 
fat.  This  portion  is  extracted  in  a  Koch's  apparatus  at  the 
ordinary  temperature  in  the  manner  described  above.  The 
litre  of  extract  is  concentrated  to  500  cc,  and  200  cc.  of 
this  solution  serve  for  the  precipitation  with  lead  acetate, 
&c.  Some  40  cc.  of  the  final  filtrate  are  used  for  the 
sugar  determination. 

The  lead  acetate  solution  for  this  work  is  prepared  by 
mixing  300  grins,  of  lead  acetate  with  100  gnus,  of  litharge 
and  50  ce.  of  water,  heating  on  the  water-bath,  with  replace- 
ment of  evaporated  water,  until  the  mixture  is  white, 
digesting  with  a  litre  of  cold  water,  and  filtering. 

A  large  number  of  figures  showing  the  percentage  of 
tannin  and  of  substances  capable  of  directly  reducing 
Fehliug's  solution,  summarised  under  the  name  sugar,  in 
commercial  tanning  materials  and  extracts,  is  quoted.  The 
values  in  each  ease  are  calculated  for  the  mean  water- 
content  of  the  material  (see  page  1072).  Iu  this  place  it 
is  only  possible  to  give  a  tabular  summary  of  these 
numbers. 


Mean 
Tannin-Content. 

" 

Sugar  "-Content 

Proportions  of  Acid- 
yielding  Substances  to 
loo  Tannin. 

Mean. 

Minimum. 

Maximum. 

Per  Cent. 
25*00 

11-63 

io-io 

41-30 
43-00 
30-00 
28-00 
28-00 
3C00 
28-80 
22-00 
43-50 
25-00 
29-00 
70-00 
32-00 
30-00 
22-00 

PcrCeul. 
7-84 

3-53 

2-IS5 
8-39 
8-23 
5-35 
4-53 
3-07 
2-87 
2-09 
1-65 
2-41 
1-00 
1-13 
2-41 
0-91 
0-65 
0-25 

Per  Cent. 
4'5S 

•J'.';, 

1-73 

7-9S 

ti'24 

3-15 

•• 
247 
261 

1-21 

0-67 

rot 

0-83 
0-54 

o-jo 

Per  Cent. 

'.Oil 
4-47 
346 
8-83 
10-49 
7-05 

3-92 
3-33 
3-57 

1-51 

3-80 
1-57 
0-71 
0-65 

31-4 

30-4 

26-2 

20-2 

19-1 

17-8 

16-2 

11-0 

9-6 
9'3 

7-5 

5-5 

4-0 

3-9 

3-4 

2-8 

2-2 

1-1 

Pine-bark  extract 

Pine-bark 

Oak-bark  (young) 

Divi-divi 

Algarobilla 

Myrabolans 

Sumach  (Italian) 

Oak-bark  extract  (Slavonic) 

Chestnut-wood  extract  (normal  liquid)  . 

Valonia 

Cayota-bark 

Trillo  from  Valonia 

Garonille  

Rove 

Quebracho  extract  (solid) 

Mimosa-bark 

Knoppern 

Quebracho-wood 


The  materials  mentioned  iu  the  body  of  the  paper,  but 
not  included  in  the  above  list,  apparently  because  of  their 
slight  importance  id  the  German  market,  are  as  follows  :  — 


Willow-bark... 
Hemlock-bark* 
Canaigre 

rat 

Catering 


Tannin. 


'Sugar." 


Ter  Cent. 

woo 

12-32 
30-00 
47-18 


Per  Cent. 
2-18 

r.-71 

6-21t 
1'85 
0-50 


"  Sugar  " : 
100  Tannin. 


21-60 
3-76 

20-80 
3-92 
125 


•  Water .  14*60  i  it  rent. 
%  Water,  17*19  per  cent. 


--ar-content  varies  greatlv. 
§  Water.  20-uu  percent. 


An  inspection  of  the  table  will  show  that  those  materials 
which  contain  a  high  ratio  of  sugar  to  tannm  are  those 
which  have  always  been  used  for  the  tanning  of  such 
leather  as  requires  an  acid  liquor  for  the  production  of  full 
weight.  It  must  not  be  forgotten,  however,  that  although 
there  is  direct  evidence  that  the  Fehling-reducing  compounds 
give  rise  to  acid,  there  is  not  yet  evidence  that  they  are  the 
sole  cause  of  acidity  ;  starch  under  certain  conditions  can 
give  rise  to  acids.  Furthermore,  the  influence  of  the 
temperature  of  extraction  and  of  the  presence  of  the  tan- 
stuff  itself  in  the  layers,  on  the  production  of  acid,  and  the 
influence  of  the  nature  of  the  acid  in  producing  the  plumping 
effect,  have  yet  to  he  elucidated. 

Several  useful  remarks  as  to  the  application  of  extracts 
in  Germany  are  to  be  found  in  the  original  paper. 

A  number  of  figures  is  quoted  to  show  that  in  the  process 
of  tnnnitjg  the  sugar  decreases  and  the  acid  increases  in  the 
liquors  as  the  hides  pass  from  pit  to  pit. 
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The  following  analyses  of  extracts  ore  of  interest 


imt  u I  extract 

(probably  idulti 

Hemlock  ntracl  

Oakwood  extract  

Ifom  young  wood 

ilid 


\\  i    i 


Tannin. 


i 
Tannin. 


i 


Inaoluble 


adulterated  with  molasses' 


10-17 

EB'tO 
66"  12 
16*72 

woa 

1511  . 


PcrCcnt. 

28-61 
SVOO 

i  t-et 


11*72 
!■;•  i-j 
6'67 


I 
vta 

:roi 
117 

lIT.i 
■J-'.>1 


O'M 
0'81 

1 '  IS 
2-23 

I'M 


2*61 

11*70 

4    I J 

._,■.,, 

1-8J 


of  directly  reducing  Fehling  L'76  per  cent, ;  sugar  capable  "i  inversion,  calcalated  as  cane  sugar,  13*86  per  cent. 


To  an  acid  liquor  from  a  tan  yard  there  was  added  some 
glucose  ;  tin'  liquor  was  examined  from  time  to  time  during 
1U  days, when  it  was  found  that  the  total  acidity  (calculated 
as  acetic  acid  i  had  decreased  from  0*453  grin,  to  0*436  gnn. 
|icr  100  cc,  whilst  the  sugar  had  decreased  from  0*415  to 
0*053 grm.  per  100  cc.;  at  the  same  time  the  non-tannins  in 
the  liquor  had  deer  asedfrom  1*401  lo  1*  095,  the  tannins  and 
ash  remaining  constant.  From  this  it  would  seem  that  the 
sugar  in  a  liquor  is  capable  of  direct  conversion  into 
sous  or  ver*  volatile  products  without  passing  through 
the  Stage  of  an  acid.  The  authors  have  never  found  more 
than. 0*5  per  cent  :id  in  a  tanning  liquor. 

The  authors  conclude  with  a  table  showing  the  minimum, 
maximum,  and  mean  sugar  content  of  l  I  different  chossi  s 
of  air-dried  leather. f  The  sugar-content  in  any  particular 
cla*s  of  leather  does  not  seem  to  he  characteristic  ;  it  will 
suffice,  therefore,  to  saj  tint  the  mean  content  as  shown  l>y 
171  analyses  is  0*22  per  cent.,  and  that  the  maximum  in 
any  individual  is  1-40  per  cent.,  the  minimum  being  a 
trace.  In  weighted  leather  from  1-50  to  10  per  cent,  of 
sugar  has  been  found. — A.  G.  B. 


The  Quantitative  Separation  of  Amorphous  Nitrogenous 
Organic  Compounds  contained  in  Beer  Wort.  H. 
Schjerning.  Zeits.  anal.  Chem.  33,  1894,268—299. 
THOUGH  the  results  of  various  workers  have  been  some- 
what divergent,  there  is  little  doubt  that  beer  worts  contain 
true  albumens,  hemialbuminoses  or  propetones,  and  pep- 
tones, but  no  satisfactory  method  for  the  separation  of  these 
••roups  has  yet  been  found.  In  this  paper,  the  author 
ribes  a  process,  which,  though  not  yet  fully  worked  out, 
seems  to  him  an  advance  on  those  yet  used.  As  preoipi- 
tauts  he  employs  caustic  soda,  barium  hydrate,  stannous 
chloride,  normal  lead  acetate,  ferric  acetate,  uranium  acetate. 
and  phosphomolybdic  acid  in  the  order  named.  Bach  pre- 
cipitant precipitates  (with  but  slight  exceptions  which  are 
noted)  the  whole  of  the  nitrogenous  compounds  of  those 
preceding  it,  and  in  addition  a  special  class  which  the  author 
denominates  its  own  "  absolute  precipitate.'  The  precipi- 
tates are  collected  on  n  filter  which  has  been  washed  with 
hydrofluoric  acid,  and  the  nitrogen  estimated  by  Kjehlahl's 
method.  If  Schleicher  and  Sehiill's  1 1  cm.  hydrofluoric 
washed  filters  are  used,  the  correction  necessary  for  the 
nitrogen  contained  in  the  filter  is  0*2  cc. of  decinormal acid. 
It  is  necessary  to  keep  strictly  to  certain  conditions  as  to 
quantity  of  reagent  used,  temperature  of  liquid,  time 
allowed  for  precipitation,  and  liquid  used  for  washing  the 
precipitate,  &c,  and  these  have  been  ascertained  by  the 
author  by  careful  experiments. 

Caustic  Soda  Precipitation. — 2 — 4  cc.  of  a  10  per  cent, 
solution  of  caustic  soda  is  added  to  100  cc.  of  wort  and  the 

t  In  bark-tanned  leather  the  results  are  calculated  on  th,  I 

of  is  per  cent,  of  water  in  the  air-dried  leather. 


whole  allowed  to  stand  for  20 — 24  hours.  Theprecip 
which  is  crystalline,  is  then  collected  on  a  filter,  and  washed 
with  cold  water.  The  nitrogen  in  ih  ■  precipitate  is  estimated 
by  Kjeldahl's  method,  and  a  correction  of  0*27  cc.  of 
decinormal  acid  made  for  every  100  CC  of  lhjuid  +  wash- 
water. 

Barium  Hydrate  Precipitation. — 25 — 50  cc.  of  wort  are 
nvatcd  with  one  third  to  one  half  that  quantity  of  5  per 
cent,  solution  of  barium  hydrate  and  left  to  stand  for 
20  hours  out  of   contact  with  the  air.      The  precipitate  is 

washed  with  1  '2  per  cent. barium  hydrate  and  acorrecti f 

0*05  cc.  decinormal  acid  for  cv,r\  25  cc.  filtrate    -    washing 
solution  made  to  the  nitrogen  determination. 

Stannous  Chloride  Precipitation. — 50  cc.  of  the  neutral 
or  slightly  acid  (with  1ICI)  wort  are  treated  with  10  ec  ol 
stannous  chloride  solution,  the  mixture  allowed  to  stand  for 
at  least  C  hours  at  the  ordinary  temperature  and  the 
precipitate  washed  «iih  cohl  water.  No  correction  is 
needed.  The  stannous  chloride  should  be  made  in  the 
following  way : —  50  grins,  of  granulated  tin  are  dissolved 
in  concentrated  hydrochloric  acid  and  the  excess  of  acid 
evaporated  till  the  residue  weighs  120 — 130  i_'nns.  This 
residue  is  diluted  with  water   to  1  litn  iuld  give  a 

perfectly  clear  solution,  which  should  be  kept  over  tin. 

Lead  Acetate  Precipitation. — 25 — 30  grins,  of  neutral 
or  very  slightly  acid  wort  are  mixed  with  one-fifth  to 
one-third  of  the  bulk  of  a  10  per  cent,  normal  lead  acetate 
solution,  the  mixture  heated  to  boiling,  allowed  to  cool 
again,  and  filtered.  The  precipitate  i>  washed  with  cold 
water.  The  correction  to  be  added  is  0*15  cc.  decinormal 
acid  for  each  100  cc.  of  filtrate  and  wash  water. 

Ferric  Acetate  Precipitation. — 2o — 25  cc.  of  slightly 
acid  (w'th  acetic  acid)  wort  are  mixed  with  one  and  a  half 
to  twice  the  volume  of  ferric  acetate,  and  the  mixture  heated 
to  boiling,  and  if  necessary  a  drop  or  two  of  sodium  acel 
added.  The  precipitate  is  at  once  collected  and  washed 
with  cold  water.  Xo  correction  is  needed.  The  ferric 
acetate  solution  is  prepared  by  dissolving  25  grnis.  of 
pure  ferric  acetate  in  1  litre  of  water  and  adding  25  cc.  of 
45  per  cent,  acetic  acid. 

Cranium  Acetate  Precipitation. — 25  cc.  of  neutral  or 
very  slightly  acid  wort  are  mixed  with  20  cc.  of  a  10  per 
cent,  solution  of  uranium  acetate,  the  mixture  heated  to 
boiling,  and  then  allowed  to  stand  for  2D  hours  at  the 
ordinary  temperature.  The  precipitate  is  washed  with  a 
1  to  2  per  cent,  solution  of  uranium  acetate,  and  a  correction 
made  of  0*1  cc.  of  decinormal  acid  for  each  100  cc.  of 
filtrate  and  wash  water. 

Phospho-mol ylnl  ic  Acid  Precipitation. — 25  ce.  of  wort  are 
mixed  with  5  CC.  of  10  per  cent,  sulphuric  acid  and  25  cc.  of 
lo  per  cent,  phospho-molybdic  acid.  The  mixture  is  left  at 
tlic  ordinary  temperature  for  20  hours,  the  precipitate 
washed  with   1   per  cent,  sulphuric  acid,  and  a  correction 
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made  of  0-5  cc.  deci-normal  acid  for  each  100  cc.  of  filtrate 
and  wash-liquid. 

Character  of  the  Precipitates. — The  caustic  soda  pre- 
cipitate consists  of  a  pari  of  the  ammonia  present  in  the 
\>ort,  combined  with  magnesium,  lime,  and  phosphoric  acid 
also  present.  It  generally  also  contains  some  calcium  or 
lagnesium  saccharate.  About  one-quarter  of  the  ammonia 
of  the  wort  is  so  precipitated.  The  examination  of  the 
other  precipitate!  has  i  <•!  yet  been  definitely  ascertained, 
but  -  ime  information  thereon  has  been  obtained.  The 
baryta  precipitate  contains  the  same  ammonia  precipitate  as 
the  BOda,  and  in  addition  a  precipate  (the  absolute  baryta 
precipitate),  containing  probably  the  nucle'in-like,  acid 
decomposition  products  (denuclein)  from  diastase.  The 
lin  precipitate  dors  not  contain  the  soda  precipitate,  and  is 
j  identical  with  the  absolute  baryta  precipitate. 
The  lead  precipitate  does  not  contain  the  soda  precipitate, 
isists  of  the  barium  precipitate  and  a  precipitate  con- 
taining probably  mucedin  or  an  acid  albumin.  The  ferric 
acetate  precipitate  does  not  contain  the  soda  precipitate, 
but  consists  of  the  lead  precipitate  plus  its  own  special 
precipitate  containing  probably  propeptones.  The  uranium 
precipitate  contains  the  soda  and  iron  precipitates  plus  the 
true  peptones  and  the  phospbc-molybdic  acid  precipitate, 
the  whole  of  the  ammonia,  the  iron  precipitate,  and  the  true 
peptones. — L.  T.  T. 


Centrifugal  Methods  of  Milk    Analysis.     A.    Scott.     A 

paper  read  before  the   Glasgow   City   Analysts'  Society. 

Abstracts  No.  4,  1893-94,  9. 
The  author's  experience  with  the  Leffmann-Beam  process 
is  very  satisfactory  ;  out  of  38  tests,  the  difference  between 
duplicate  tests  varied  from  O'O  to  0-15  percent.  Examples 
are  given  to  show-  that  the  results  obtained  by  this  process 
are  the  same  as  by  the  Adams  process. 

With  the  Lister-Babcock  process,  out  of  130  tests,  tin- 
difference  between  duplicate  tests  was  never  greater  than 
0-1  per  cent.,  and  the  deviation  from  results  yielded  by  the 
Adams  process  was  never  greater  than  0'  12  per  cent.  The 
machine  used  was  of  the  new  low  form,  and  timbrey's 
directions  were  followed.  The  author  finds  the  correction, 
+  0-3  per  cent.,  a  practically  constant  figure,  though,  with 
milks  containing  only  1  to  2  per  cent,  of  fat,  +  0-35  seems 
in  manv  cases  a  better  correction.  The  author  believes  the 
necessity  for  the  correction  is  due  both  to  the  method  of 
graduating  the  bottles  and  to  some  of  the  fat  remaining  in 
the  acid  liquid ;  thus  more  fat  was  obtained  both  by  longer 
and  by  more  rapid  whirling.  That  the  graduation  has 
something  to  do  with  the  necessity  for  the  correction  is 
shown  by  the  fact  that  a  separated  milk,  which,  by  the 
Adam-  process  gave  0'24  per  cent,  of  fat,  gave  0-2  per 
cent,  in  six  tests  by  the  Lister-Babcock  method,  no  correc- 
tion being  applied.  All  bottles  should  therefore  be 
standardized  with  a  sample  of  milk  which  has  been  tested 
by  Adams'  process. 

The  author  regards  the  two  centrifugal  processes  as 
equally  accurate ;  but  he  prefers  the  Lister-Babcock 
machine  because  it  is  the  better  design,  free  from  danger, 
cheaper,  and  does  not  involve  the  u^e  of  fusel  oil.— L.  A. 


So.rhlel's   Areometric  Method  of  Determining  the  Fat  in 
Milk.     H.  Tiinpe.     Chem.  Zeit.  1894,  18,  392—394. 

Thk  author  investigates  the  causes  of  discrepancy  between 
the  results  obtained  by  Soxhlet's  areometric  method  for 
the  determination  of  the  fat  in  milk,  and  those  given  by  the 
Adam'-  gravimetric  process.  He  points  out  that  the 
amount  of  ether  forming  the  upper  layer  after  the  usual 
of  shaking  out  the  fat  direct  from  the  milk,  depends 
both  on  the  quantity  of  ether  used  and  on  the  quantity  of 
water  in  the  aqueous  layer  below  the  ether,  the  solvent  action 
of  the  water  and  the  ether  being  mutual.  Thus,  adopting  the 
usually  accepted  figures  for  the  solubility  of  ether  in  water 
and  of  water  in  ether,  viz.,  1  part  in  12  and  1  in  35, 
respectively  (at  17' 5°  C.)  the  amount  of  aqueous  ether  left 


as  a  separate  layer  and  containing  the  fat  of  the  milk  in 
solution,  is  expressed  by  the  equation — 

^  _  r.j  V      :;.;  W 
119 

where  X  is  the  quantity  of  aqueous  1 1  her.  A  that  of  dry 
ether  and  W  that  of  water  free  from  ether.  It  is  obvious 
that  a  variation  will  be  produced  when  a  milk  containing 
more  or  less  water  than  the  average  is  used,  and  the  totai 
quantity  of  aqueous  liquid  will  thus  lr  affected  and  the 
amount  of  ether  which  it  takes  into  solution,  correspond- 
ingly influenced.  This  variation  becomes  appreciable  when 
rich  milks  (containing  more  than  5  per  cent,  of  fat)  are 
treated  by  Soxhlet's  method,  as  in  their  case  it  is  usual  to 
dilute  the  sample  with  a  known  amount  of  water  before 
analysis.  The  diminution  of  the  volume  of  aqueous  ether 
which  is  thus  brought  about,  causes  a  rise  in  the  speciiic 
gravity  of  the  etheral  solution  of  fat  and  a  plus  error  in 
the  final  result.  This  error  may  amount  to  as  much  as 
0"1  per  cent.  It  is  evident,  therefore,  that  allowance  must 
lie  made  for  the  actual  percentage  of  water  in  any  given 
sample  of  milk,  when  precise  results  are  required.  Thi< 
can  be  done  by  means  of  one  of  the  formula;  connecting  the 
total  solids  with  the  fat  and  specific  gravity  of  the  milk, 
e.g.  Fleischmann's.  From  this  it  follows  that  W  in  the 
equation  given  above  is  a  function  of  the  specific  gravity  s 
of  the  milk  and  of  the  specific  gravity-  S  of  the  ethereal 
solution  of  fat.  As  always  the  same  quantity  of  ether  is 
used,  A  is  constant  and  the  resulting  amount  of  aqueous 
ether  X  is  simply  a  function  of  s  and  S. 

Assuming  therefore  that  no  alteration  of  volume  takes 
place  on  dissolving  fat  in  ether,  the  percentage  of  fat  V  can 
be  calculated  from  the  quantity  of  ether,  and  the  specific 
gravity  of  the  etheral  solution  of  fat,  the  specific  gravity  of 
the  fat  itself  being  taken  as  constant ;  the  following  equation 
represents  these  relations — 

X(S  -  0'72H 
0-7211(0-93-8 


Y  = 


X  being  the  quantity  of  ether  calculated  according  to 
equation  I.,  S  tin-  specific  gravity  of  the  ethereal  solution 
of  fat,  c  the  volume  of  milk  taken,  s  its  specific  gravity, 
and  the  constants  0' 721 1  and  0  93  the  specific  gravities  of 
the  aqueous  ether  and  of  the  fat  at  17  -fl"  C.  respectively. 
Seeing  that  X  is  a  function  of  S  and  s,  this  equation  can  be 
written  — 


Y  = 


f(Ss)\8  -  0-7211)0-98 
0-7211(0-93 -S)  ','*, 


III. 


Whence  it  appears  that  the  percentage  of  fat  in  the  milk- 
is  only  dependent  on  the  specific  gravity  of  the  milk  and 
on  that  of  the  ethereal  solution  of  fat.  It  is  therefore 
practicable  to  construct  a  table  by  means  of  which  the 
percentage  of  fat  can  be  arrived  at  with  great  exactitude 
when  these  two  factors  are  known.  The  author  gives  a 
voluminous  table  showing  that  alterations  of  the  quantities 
of  milk,  ether,  and  water  used,  have  but  a  small  effect  on 
the  percentage  of  fat  found.  The  results  are, however,  uni- 
formly lower  than  those  given  by  the  unmodified  Soxhlet 
method,  the  difference  increasing  with  the  content  of  fat. 

— B.  B. 


Estimation  of  the  Total  Alkaloids  in  Cinchona  Bark. 
C.  C.  Keller.  Apoth.  Zeit.  8,  542;  Zeits.  anal.  Chem. 
1894,  33,  490—491. 

The  author  has  modified  Haubensack's  method  (this 
Journal,  1892,  779>  as  follows: — The  dry  powder  (12 
grins.)  is  shaken  in  a  medicine  glass  with  ether  (120  gnus.) 
and  10  per  cent,  ammonia  (10  grins.)  added  thereto.  The 
shaking  is  then  repeated  and  continued  for  half  an  hour  ; 
water  is  then  added  (10  grms.  for  Cinchona  Succirubra, 
and  15  grms.  for  Cinchona  Calisaya),  and  the  mixture 
shaken  very  vigorously  for  a  minute.  Of  the  clear  ethereal 
solution,  100  grms.  are  poured  off,  and  very  vigorously 
shaken  with  3   cc.   of  dilute  sulphuric  acid  and  37  cc.  of 
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« ater.    Thi  of  the  ether  ia  ti Ii 

iiml  the  residua]  liquid  introduced  into  e 
the  acid  solution  of  the  alkaloids  is  ran  ofl   and  tl 
and  separating  funnel  washed  with    10  ce.  of  wnter.     Tl 
aqueous  solution,  after  being  freed  l"r< .in  ether,  ia 
wiili  a  mixture  of  eb 

and  ammonia  (5  grms.).  The  extract  i-  run  off  and  the 
extraction  repeated  with  chloroform  (15  grms.)  and  ethei 
(..">  grms  >,  riu-  combined  extracts  are  then  filtered  through 
:i  filter  moistened  with  chloroform  t"  eff<  il  their  partial 
drying,  into  a  tared  Bash  from  which  the  solvent  is  then 
distilled.     I  l        taya  hark  th  -  usually  remain 

in  tin'  crystalline  condition  •.  (rum  Succirulra,  however,  in 
tin-  form  of  :i  rarnish,  wbirli  persistently  occludes  chloro- 
form.  In  this  case  the  residue  is  treated  with  8 — S  cc.  of 
absolute  aloohol,  which  is  boiled  off  on  the  water  bath. 
The  alkaloids  then  remain  in  the  crystalline  condition  and 
may  be  easily  dried. —  A.  Ii.  I.. 


Estimation  of  the  Alkaloids  in  .Vim  Komicn  Seeds,  t '.  C. 
Keller.  Apoth.  Zeit.  8,  542 j  Zeits. anal. i  luin.  ls.n.33, 
491—493. 

15  aims,  of  the  well-dried  and  finely-powdered  substance 
are  freed  from  fat  as  follows  . — The  material  (15  gnus.)  is 
introduced  into  a  tuhe  12  cm.  long  ami  2."i  mm.  wide, which 
at  its  lower  end  is  drawn  out  to  7  mm.  wide  ami  ."> — 6  cm. 
Ion;;,  the  point  terminating  obliquely  :  within  the  constricted 
portion  of  this  tube  is  placed  a  loosely-fitting  wad  which 
must  be  free  from  fat.  The  sample  is  then  washed  with 
ether  until  the  ethereal  washings  no  longer  give  a  residue 
on  evaporation,  lie  careful  manipulation  about  100  ce.  of 
'Other  are  requisite.  The  ethereal  solution  contains,  however, 
some  alkaloid  which  i-  1  by  treatment   with  5  cc.  of 

I    hydrochloric  acid  and  shaking  repeatedly  with    10  cc 

portion-  of  water  until  the  aqueous  extract  amounts  to  2.">  CO. 
The  fat-free  powder  is  then  introduced  into  a  tlask,  mixed 
with  a  sufficient  quantity  of  ether,  so  that  the  whole  weighs 
100  grms.,  together  with  50  grms.  of  chloroform  and  10 
grms.  of  in  per  cent  ammonia,  the  whole  being  shaken  for 
half  an  hour.  The  acid  solution  of  the  alkaloids  (mentioned 
in"  added,  and  after  well  shaking  andaUowing  to 
subside,  100  grms.  of  the  ether-chloroform  solution  are 
filtered  into  a  tared  l-'rlcumeyer's  flask,  from  which  the 
solvent  is  distilled,  leai  ing  the  alkaloids  as  a  varnish.  The 
residue  is  treated  two  or  three  times  with  absolute  alcohol. 
which  is  evaporated  off  on  the  water  bath  :  the  alkaloids  are 
thus  obtained  in  the  crystalline  condition,  and  after  drying  at 
95  — 10(i  C.  may  be  weighed.  The  purity  of  the  bases  may 
be  established  by  titration  with  alkali  and  iodeosiu.  It  is 
absolutely  important  not  to  employ  more  chloroform  than 
above  prescribed  :  if  more  chloroform  be  taken  the  alkaloids 
will  be  contaminated  by  the  glueoside  Loganin,  whilst  if  too 
little  chloroform  be  used  a  loss  is  to  be  feared,  for  inasmuch 
as  the  alkaloids  are  sparingly  soluble  in  pure  ether,  they 
separate  out. 

Strvehnos  dux  vomica  bark  is  extracted  in  the  finely- 
pulverised  condition  first  with  a  mixture  of  chloroform  and 
ether  and  subsequently  with  pure  ether  ;  the  remainder  of 
the  process  is  conducted  as  above  described. 

The  author  tests  "  Extraction  strychni  spirituous  siccum," 
Pharm.  llelv  III.  Ed.,  thus  : — 1-5  grms.  of  the  dry  finely- 
ground  extract  are  introduced  into  a  flask,  shaken  with 
10  grins,  of  water  until  the  whole  is  moistened,  and  30  grins. 
of  chloroform  and  60  grms.  of  ether  are  added.  After 
-baking  for  some  time  5  grms.  of  10  per  cent,  ammonia  are 
added,  and,  after  shaking,  the  mixture  is  allowed  to  separate. 
A  known  weight  (60  grins."!  of  the  chloroform-ether  extract 
is  then  tillered,  and  the  remainder  of  the  operation  con- 
ducted as  already  described.  An  extract  prepared  by  the 
author  was  found  to  contain  21   -2  per  cent,  of  alkaloids. 

Quantitative  Separation  of  Strychnine  and  Brncine. — 
ii  2—0-4  grm.  of  the  dry  mixture  of  alkaloids  is  dissolved 
in  10  cc.  of  10  per  cent,  sulphuric  acid  by  heating  on  the 
water-bath.  After  complete  cooling,  1  cc  of  nitric  acid  of 
sp.  gr.  1  ■  41 — 1-4-2  is  added  and  the  mixture  shaken.  The 
strychnine     sulphate    which    usually    separates    from     the 


solution    is  redissolved   on    addition   of   the    niti 
simultaneously,  howe 

•  developi  d.    Al  mixture  to  remain  for 

1  —  I '.  In ous  wbi  ompletelt 

40  gt  no,  a inal  quantity  of  ether,  and 

moma  sri  .  the  whole 

shaken.     I 

n  Inch  the  I   ether  is 

distilled.     The  residual  strychoini  ■ 

and  weighed.     The  author  found   as   .i   mi  17*16 

hnine  in  strj 

—A.  i:   1.. 


M,  Ihod  for  tht    1  -  Ici'd  and 

Salicylates.     L.  Barth  dm.  11— 12, 1894, 

516—522. 

In  i-  new  method  is  based  upon  the  observation  thai  sali 
be  accurately  estimated  by  titration  with   can 
iofla,  nsing  phenolphthaletn  as  indicator,  and  further  that 
salicylates   an-    complete!)  sed    by    hydrochloric 

acid,  a  slight  excess  of  which  is  without  effect  upon  the 
salicylic  acid  at  the  temperature  of  the  water-bath.  In 
carrying  out  the  new  method  the  salicylate  is  decomposed 
with  hydrochloric  acid  in  sli  then  being 

evaporated  to  dryness  on  the  water  bath  at  a  temperature 
not  exceeding  from  50  to  60  C.  The  residue  is  dissolved 
in  boiling  water  and  the  free  salicylic  acid  titrated  with 
caustic  soda  iii  the  presence  of  phenolphthaletn.  This 
titration  being  finished,  some  nitric  acid  is  next  added  and 
the  hydrochloric  acid  present  estimated  by  titration  with 
silver  nitrate,  yellow  potassium  chromate  serving  as  indi- 
cator. The  amount  of  In  acid  thus  found  is 
equivalent  to  the  amount  of  base  present  in  the  salicylate. 
This  method  answers  well  for  the  analysi  of  the  salicylates 
of  the  alkalis  and  alkaline  earths.  Ln  the  salicylates  of 
manganese  and  bismuth  the  metal  is  best  estimated  by 
ignition,  in  those  of  zinc  and  lead  by  the  gi  neral  methods. 
Mercuric salicylate  is  analysed  by  first  dissolving  it  in  a 
moderate  excess  of  caustic  soda,  acidifying  with  hydro- 
chloric acid,  and  evaporating  to  dry  mass  at  a  temperature 
not  exceeding  15  C.  The  dry  mass  is  then  dissolved  in  a 
di  Unite  volume  of  one  fifth  normal  potassium  iodide,  and 
the  amount  of  salicylic  acid  present  estimated  by  titration 
with  standard  soda.  The  quantity  of  mercury  contained  in 
the  solution  is  then  determined  by  titration  according  to 
Personne's  method,  the  rose  colour  of  the  phenolphthale'm 
having  been  removed  by  the  least  possible  quantity  of 
hydrochloric  acid.  For  the  analysis  of  the  salicylates  of 
the  alkaloids  this  new  method  is  not  generally  applicable, 
but  on  the  other  hand  it  may  be  mentioned  that  it  answers 
very  well  for  the  analysis  of  the  alkaline  benzoaies. 

— C.  i  ».  W. 


Investigation  of  Certain  Commercial  Form*  if  Artificial 
Musk.  Bericht  von  Schimmel  and  Co.,  October  1893. 
/.cits.  anal.  Chem.  1894,  33.  487 — 1S8. 

Tur  properties  of  Baur's  artificial  musk  have  been  described 
(this  Journal.  1891,  1024). 

The  sample  examined,  meited  at  108  C,  and  dissolved 
somewhat  readily  in  hot  water,  but  only  very  sparingly  in 
petroleum  spirit.  It  was  extracted  about  20  times  with 
boiling  petroleum  naphtha,  the  residue  being  dried  and 
crystallised  6 — 8  times  from  boiling  water.  It  proved  to  be 
acetanilide. 

To  estimate  the  amount  of  adulteration  in  this  sample,  a 
determination  of  nitrogen  existing  as  uitro-gronps  (NOa) 
was  made  by  Spindler's  modification  (Annalen,  224,  288) 
of  Limpricht's  process  (Ber.  11,  3-i).  This  gave  3-25  per 
cent,  of  XO-,  corresponding  with  6'C7  per  cent,  of  trinitro- 
butyltoluene. 

Acetanilide  is  used  as  a  vehicle  in  the  cases  of  other 
odorous  products  made  by  the  same  firm  which  manufac- 
tured this  particular  sample  of  artificial  musk. — A.  B.  L. 
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The    Examination    of    Wool-fat.       W.   Herbig.      Diugl. 

Polyt  .1.  292,  1894,  42  and  66. 

See  under  XII..  page  106S. 


PATENT. 


An  Improved  Process  for  the  Extraction  and  Estimation  of 
Eucalvptol.  L.  It.  Scauimell,  Adelaide.  Eng.  Pat. 
14,188,  July  23.  1894. 
\  soi  i  nos  of  phosphoric  acid,  preferably  of  sp.  gr.  1-785, 
is  added  tn  the  oil  containing  eucalvptol.  A  crystalline 
precipitate  of  eucalyptol  phosphate  is  thus  produced,  which 
is  collected  and  decomposed  by  hot  water,  the  quantity  of 
liquid  eucalvptol  thus  separated  is  easily  measured. — T.  E. 


ANALYTICAL  AND  SCIENTIFIC  XOTES. 

Remarks  on  the  Heating  and  Spontaneous  Combustion  of 
Bay.  M.  LVrthelot.  Bull.  Soc.  Chim.  1894.  11—12, 
810- -    _. 

The  spontaneous  combustion  of  heaped  up  and  badly  dried 
hay  has  been  often  attributed  to  a  peculiar  kind  of  fermenta- 
tion ;  but  the  author  refers  to  his  work,  on  this  subject,  of 
1865,  showing  that  all  fermentation  is  based  upon  an 
exothermic  chemical  reaction,  the  ferment  itself  acting  only 
to  start  the  reaction,  the  combustion  which  may  follow  being 
due  to  an  oxidation  process.  Herbs,  heaped  up  as  soon  as 
cut,  rot  from  excess  of  moisture,  without  much  rise  of  tem- 
perature, and  become  unfit  for  use  as  cattle-food ;  but  if  they 
are  spread  out,  they  die,  and  then  lose  rapidly  the  water 
which  they  obstinately  retain  while  living.  At  the  same 
time  they  undergo  oxidation  and  set  free  carbonic  acid, 
such  being  the  case  with  good  hay,  when  stacked.  But  if 
the  hay  be  heaped  up  before  being  sufficiently  dry,  it  is 
subject  to  alterations  of  another  kind,  with  considerable 
evolution  of  heat,  due  to  fermentation.  Ferments,  however, 
cease  to  act  at  40  C. ;  yet  the  temperature  may  continue 
to  rise,  even  to  10CT  or  more,  with  absorption  of  oxygen 
from  the  air.  as  the  author  has  proved  by  direct  experiment. 
The  oxidation  which  goes  on,  increases  with  the  rising 
temperature,  and  is  of  a  purely  chemical  character, 
empyreuinatic  products  being  generated,  giving  the  taste 
and  odour  recognisable  as  emanating  from  "  heated  "  hay. 
At  a  temperature  far  below  a  red  heat,  combustion  may 
ensue.  Such  spontaneous  combustion  has  occurred  in  hay 
contained  in  a  stove  maintained  at  140°.  Charcoal  prepared 
for  making  powder  has  been  observed  to  give  off  carbonic 
acid  at  \v0  ;  and  some  specimens,  after  cooling  in  a  close 
vessel,  will  inflame  on  contact  with  air.  All  such 'phenomena 
belong  to  the  same  order.  The  conclusion  is,  that  the  rise 
of  temperature  leading  to  the  spontaneous  combustion  of 
hay,  results  from  purely  chemical  reactions,  in  connection 
with  products  modified  by  previous  fermentations. —  E.  S. 


The  Crystallisation  of  Cellulose  and  the  Chemical  Com- 
position of  the  Vegetable  Cellular  Membrane.  E. 
Gilson.     Bull.  Soc.  Chim.  11—12,  1894,  590—591. 

This  work,  originally  a  microscopic  investigation  of  vege- 
table morphology,  has  led  to  an  interesting  chemical 
research.  In  treating  microscopic  sections  by  Schweitzer's 
reagent,  and  then  by  ammonia,  the  author  has  obtained 
crystals  presenting  all  the  characteristics  of  cellulose.  He 
lias  prepared  cellulose  in  quantity  by  Schulze's  method, 
employing  the  stalks  of  young  cabbages,  and  has  proved  its 
identity  with  the  crystals  before  prepared,  since  when 
treated  first  with  the  copper  solution  and  then  with 
ammonia  it  was  completely  converted  into  a  crystalline 
mass  :  further,  on  treating  a  great  number  of  sections  with 
Schweitzer's  solution  and  ammonia  to  cause  the  cellulose  to 
crystallise,  and  then  submitting  them  to  Schulze's  treat- 
ment for  the  preparation  of  pure  cellulose,  nothing  was  left 
but  crystals  of  cellulose.     The  cellulose  thus  obtained  is  the 


only  hydrate  which  in  the  membrane  is  coloured  by  iodised 
chloride  of  zinc,  and  which  by  hydrolysis  gives  exclusively 
dextrose. 

In  certain  cases  the  author  found,  besides  cellulose, 
anothi  r  carbohydrate,  which  he  names  •''  paramaunane,"  and 
which  was  prepared  as  follows  : — Coffee,  after  treatment  with 
ether,  dilute  potash,  and  dilute  sulphuric  acid,  was  dissolved 
in  Schweitzer's  solution.  Through  this  solution,  containing 
an  excess  of  ammonia,  a  current  of  carbon  dioxide  was 
passed,  when  the  cellulose  was  precipitated,  whilst  the 
! nnune  remained  in  solution.  This  last  solution  was 
rapidly  evaporated  aud  washed  with  very  dilute  acid. 
Paramannane  thus  prepared  is  a  white  powder  resembling 
sperm,  insoluble  in  water  and  alkalis,  soluble  in  concen- 
trated sulphuric  acid,  but  attacked  with  difficulty  by  dilute 
sulphuric  acid.  Hydrolysed  it  yields  manna.  Micro- 
scopically it  is  seen  in  the  form  of  sphere-like  crystals. 

The  researches  of  the  author  shew  that  cellulose  is  always 
found  in  the  interior  of  cells  and  that  it  is  not  removed 
completely  by  Schweitzer's  reagent.  This  explains  why 
Fremy  admits  a  variety  of  cellulose  (paracellulose)  which 
onlv  dissolves  after  first  acting  on  it  with  dilute  acids. 

—A.  W. 


A  Novel  Application  of  Bichromate:!  Gelatin.     Izaru. 
Comptes  rend.'H8,  1894,  1314—1315. 

The  author  recommends  coating  silvered  surfaces  in 
general,  and  the  mirrors  of  astronomical  telescopes  in 
particular,  with  an  extremely  thin  film  of  bichromated 
gelatin  in  order  to  protect  them  from  atmospheric  tarnish. 
Such  films  are  stated  to  be  very  adhesive,  durable,  and 
transparent ;  and  it  was  found  by  experiment  that  surfaces 
thus  protected  remaiued  perfectly  bright,  even  after  pro- 
longed contact  with  sulphuretted  hydrogen.  The  process 
has  been  applied  to  the  mirror  of  a  telescope  at  the  Toulouse 
observatory  with  very  satisfactory  results,  the  sharpness  of 
of  definition,  &c.  of  the  instrument  being  in  no  way 
deteriorated.— H.  T.  P. 


Cobalt   Nitrate   us   an    Antidote  for  Ci/anide    Poisoning. 
Kng.  and  Mining  J.  58,  1894,  418. 

Cobalt  nitrate  is  found  by  Dr.  Johann  Antal,  a  chemist, 
of  Hungary,  to  be  an  antidote  to  prussic  acid  and  cyanide 
poisoning.  First  he  tried  the  cobalt  on  animals,  and"  then, 
presumably  at  different  times,  on  40  living  persons  who  had 
been  accidentally  poisoned  by  prussic  acid,  and  in  all  cases 
the  results  are  reported  to  have  been  satisfactory. 


^eto  33ooks;. 


The  Rise  and  Development  of  Organic  Chemistry. 
By  Carl  Schorlemmer,  LL.D.,  F.R.S.,  late  Professor 
of  Organic  Chemistry  in  the  Owens  College,  Manchester. 
Revised  Edition.  Edited  by  Aethir  Smh  hells,  B.Sc, 
Professor  of  Chemistry  in  the  Yorkshire  College,  Leeds. 
London  and  New  York  :  Macmillan  and  Co.  1894. 
Price  5s. 

8vo  volume,  bound  in  cloth,  and  containing,  as  frontispiece, 
an  excellent  photo-engraving  of  Schorlemmer,  with  his 
autograph  beneath.  The  work  commences  with  a  bio- 
graphical sketch  of  Schorlemmer  by  Professor  Smithells, 
a  bibliographic  list  of  his  investigations,  preceded  by 
a  brief  Preface,  a  Table  of  Contents,  and  the  text 
of  the  work,  covering  268  pages.  The  work  is  greatly 
enhanced  in  value  by  the  addition  of  an  alphabetical  index 
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of  Dames  of  inve  I  gators  and  authors,  aad  alto  ol  sub 
matter,  a  means  of  guidance  laoking  in  thi  1,     In 

tin-  Table  of  Contents,  the  sub-division  of  the  text,  or 
analysis  of  the  matter,  is  made  cleat  Chapter  1.  Chemical 
Knowledge  of  the  Ancients,  sketched  down  to  the  times  ol 
Lavoisier,  Berzelius,  and  Gmelin.  II  Vital  Force.  First 
Artificial  Production  of  an  Organic  Compound.  Theory 
qf  Substitution,  &c.  III.  Dumaa's  Theorj  of  Types,  &c 
IV.  [ntroduction  of  Radicals,  Types,  and  the  Beginning  of 
the  Theorj  o!  Valency  \  Compound  Radicals,  inorganic 
ae  well  as  organic  Definition  of  Organic  Chemistry,  &c. 
VI.  Organic  Analysis.  Calculation  of  Formula;.  VII. 
Constitution  of  Organic  Compounds.  Isomerism.  VIII. 
Isomeric  Paraffins.  Ucohols,  Unsaturated  Compounds. 
I\.    Aromatic    Compounds,    Kekule's    aud     Ladenburg's 

Views.   G< letric  Isomerism,  Kolbe's  Views.    \.  Synthesis 

of  Organic  Compounds.  \l  Synthesis  ol  Vromatio  Com- 
pounds. Ml.  Synthesis  of  Indigo,  and  Problems  still  to 
ii  -  solved. 


(  bi  kiker-Kai  i.mhi:,  1895.  Bin  HuTfsbuchfurChemiker, 
Physiker,  Mineralogen,  [ndustrielle,  Pharmaceuten, 
Huttenm&nner.  Von  Dr.  Rudolf  Biedermann, 
Sechszebnter  Jahrgang.  Mil  einer  Beilage.  Berlin: 
Verlag  von  Julius  Springer.  I89S  London:  H.  Grevel 
and  Co.,  S3,  King  Street,  Covent  Garden.  Price  4s.  6d. 
Post  free. 

This  well-known  pocket-book  ami  vade  mecum  for  chemist* 
and  analysts,  has  now  appeared  for  L895.  It  is  strongly 
bound  in  cloth,  and  contains  an  almanack  for  1893  inside 
the  cover,  and  a  table  of  frequently  used  atomic  weights  ami 
their  multiples  Among  the  additions  and  improvements 
'  in  this  edition  f"r  1895,  may  be  mentioned  Lunge's  com- 
pletcd  tables  of  reductions  of  i;.is  volumes.  Cnietsch  gives 
the' results  of  his  work  on  liquid  chlorine.  Brendel  con- 
tributes  a  valuable  table  on  the  Frigorific  Mixtures 
investigated  by  him,  whilst  Stohmann  ad  Is  many  new 
results  of  his  iu  Tbermo-chemistry.  In  matters  relating  to 
Solubility,  Heats  of  Formation,  Refraction  of  Light, 
Diffusion,  Su.,  partly  the  original  work  and  partly  the 
Physico-chemical  Tables  of  Landolt  and  BSrnstein  have 
been  laid  under  contribution.  Among  the  " Technological 
Investigations,"  there  will  be  found  important  additions  to 
and  extensions  of  the  Tables  of  Colouring  Matters,  as  well 
as  new  data  hearing  reference  to  the  fats  and  to  tanning 
materials. 

A  Chronological  Table  of  the  principal  events  in  the 
History  of  the  Physical  Sciences  is  given,  and  also  a 
Notebook  Calendar  with  blank  pages  for  the  different  days 
of  the  year,  in  which  observations,  data,  facts.  Sec.,  may  he 
entered  up  and  recorded.  Then  follows  tabulated  matter  of 
Specific  Gravities,  of  Gases  and  Liquids,  Salts  and  Alcohols, 
Tables  of  Solubilities,  Properties  of  Chemical  Substances, 
Analysis.  Volumetric  Analysis,  Spectrum  Analysis,  Gas 
Analysis.  Physiological  Chemical  Analysis,  and  Technologi- 
cal Investigations  relating  to  : — I.  Water.  II.  Assaying. 
III.  Fuels.  [V.  Sulphuric  Acid.  V.  Alkali.  VI.  Bleaching 
Powder.  VII.  Mitre  and  Explosives.  VIII.  Textile  Fibres, 
Paper.  IX.  Photography.  X.  Starch  and  Sugar.  XI. 
Colours.  &c.  XII.  Fats  and  Oils.  XIII.  Tanning  Materials. 
XIV.  Ceramics.  XV.  Glass.  XVI.  Mortars  and  Cements, 
Mineralogy. 

Beilage  zlm  ChkmUvEr-Kalendar.     1895. 

lms  forms  a  supplement  of  useful  tables  of  a  more 
thorough-going  technological  character  :  —  I.  Loading 
Foreign  Money  Currencies.  II.  Series  of  Mathematical 
Tables.  III.  Weights  and  Measures.  IV.  Tables  of 
Heat  and  Cold  Measurements.  V.  Expansion  and  Con- 
traction. \  !.  Tension  of  Vapours.  VII.  Barometry. 
VIII.  S.mnd.  IX.  Light.  X.  Electricity.  XI.  Magnetism. 
XII.  Diffusion  and  Capillarity.  XIII.  Elasticity,  &c. 
XIV.  Specific  Gravity. 


\    I  hi  v ■  i - •    ...    i  iii  iustry.  I'.\     Sir    II.    E,     Iu.-.  oi  . 
and    C  \  ..I     I       l  i  . 

Non-Mktali.1i     Elements.  New    Edition,   oompletelj 
revised   bj    Sir  II.    i:     R  i    |    ■,..  Dr»,   n   G 

1    ilm  I      .umI    \    II  ml.  n       Will,  37  I   llln  ml    B 

Portrait  ol    Dalton,  engi  ive  I  by  C.  H 

and  Nl  W  \  oil.       \li,-,,  |.,;, ...  2U. 

This  is  a  new,  completely  revised  and  reprinted  edition  of 
\  olume    I.   of   this    work   of    U  i  i  Ii  mmi  r*s. 

ipared  with  Volume  I.  of  the   previous  edition,   il 
grown    considerably    in    hulk.     It    contain 
Prefaces  (the  battel  one  for  this,  th  t ion),  also  a  li-t 

Ferred   t..  in  the 
text,  the  table  of  conti  rabjeel  matter. 

1  '  indei  of  subject- 

matter.     The  text   is   |  I   with  admirable 

engravings,  and  the  techn  .if  the  science  have 

received  careful  attention. 

rurning  to  the  divisions  of  the  work  ig  chapter 

forms  an  Historical  Introduction.  Ii  is  followed  on 
page  41  division   of    the    work    devoted    to 

General  Phincipli  3     ence,  and  dealing  with 

Properties  of  Matter,  Elementary  of  Compound  Bodies, 
Properties  of  <.  .  Bo  ling  Points  of  Liquids,  Laws  of 
Chemical  Combination,  Experimental  Methods  for  the 
D  termina  >   Molecular    Weights.     On  page  126  com- 

mences the  description  of  the  Non-metallh  Elements, 
among  which — following  the  Compounds  of  Carbon  with 
Hydrogen,  the  Halogens,  ( Ixygen,  Sulphur,  and  Nitrogen — 
an    descriptions      aeo  I    technical,  of   •    ial  ' I  i-. 

Wood-Gas,  Oil-Gas,  Water-Gas,  with  a  chapter  on  the 
Nature  of  Flame,  including  a  di  scription  of  the  experiments 
of  Smithells.  A  tolerably  full  accouni  ol  the  Elements  of 
the  Science  of  Crystallography  and  of  its  a]  fills 

pages  827  to  873. 


ElNFOHRUNG        I\      DAS*      Siiiium        DEH      Ql    LLITATIVEM 

Chemischen  Analyse.  Von  Carl  Fribdbrik,  Ph.D., 
Priyatdocent  an  der  tlniversitat  Berlin.  Stc  ga 
umgearbeitete  Auflage  von  1 1.  F.  Rammelsberg's  Leitfaden 
der  qualitativen  chemischen  Analyse.  Berlin:  ( 'arl 
Babel,  Verlagsbuchhandlung,  Wilhelm-Strasse  33,  S.W. 
(48).  l.oM.oN  :  H.  Grevel  and  Co.,  3:t,  King  - 
i    ivent  Garden.     1894.     Price  7s.  id. 

Tins  work  on  Qualitative  Chemical  Analysis  i*  dedicati  1 
bj  the  author  to  Professor  Clemens  Winkler.  It  takes  the 
form  of  an  Svo  volume  in  paper  cover,  containing  preface, 

table  of  contents,  335  pages  of  text,  and  a  full  alphabetical 
index  of  subject  matter.  Tin-  hook  really  consists  of  a 
completely  renovated  edition  of  Rammelsberg's  "  Leitfaden 
der  qualitative!!  chemischen  Analyse."  The  subject-matter 
is  sub-divided  as  follows  :  —I.  Gener  u  Rui  I  *  in  carrying 
out  Qualitative  Analysis.  II.  Systemath  Dbvelop- 
mi  \  r.     III.  Kr  v.  tions. 

A. — Mi.i  u.».  ( l.l  Group  of  the  Alkali  Metals.  (2.)  Group 
of  the  Alkaline  Earth  Metals.  (3.)  Metals  proper.  (3a.) 
Metals  not  precipitated  b\  sulphuretted  hydrogen  from  acid 
solution,  but  precipitated  by  ammonium  sulphide.  (3b.)  i. 
Metals  precipitated  by  sulphuretted  hydrogen  from  acid 
solution,  the  sulphides  being  insoluble  in  ammonium  sul- 
phide, ii.  Metals  precipitated  by  sulphuretted  hydrogen 
from  acid  solution,  the  sulphide-  being  soluble  in  ammonium 
sulphide. 

II. — METALLOIDS.  1.  Acids  precipitated  by  barium 
chloride  from  neutral  solution.  2.  Acids  precipitated  by 
silver  nitrate  from  acid  solution.  3.  Acids  precipitated 
neither  by  barium  chloride  nor  silver  nitrate. 

IV.  Employment  of  foregoing  methods.  I.  Analysis  of 
simple  substances.  2.  Analysis  of  complex  mixtures.  3. 
Analysis  of  Alloys.  4.  Analysis  of  Metallic  Sulphides  and 
Arsenides,     a.  Analysis  of  Silicates. 

Appendix  I.  Reactions  of  Bare  Metals.  Appendix  II. 
List  of  necessary  Reagents,  and  the  usual  impurities  of 
injurious  character  to  be  found  in  them. 


THE  JOUKNAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [Nov. sonsw. 


Die  Mi-.iHMim  Hilismittki.  i'ii;  Chemischex 
Tkch.mk.  Bearbeitet  von  A  Parxicke,  Civil-Ingeuieur, 
vormals  Ober-Ingenieur  der  Chemise-hen  Fabrik  Gries- 
heini.  Mit  337  AbbilduDgen.  Frankfurt  a/M. :  Verlag 
von  II.  Bechhold.  London  :  11.  Grevel  ami  Co.,  33, 
.  Street,  Covent  Garden.     1894.     Trice  10s. 

xt-book  for  students  of  chemical  technology 
di  sirous  of  acquiring  a  suffici  nt  book-knowledge  of 
descriptive  chemical  engineering.  It  contains  a  description 
of  the  construction  ami  modes  of  employment  of  the  large 
scale  apparatus  used  in  the  chemical  factory.  The  work 
consists  of  a  large  Bvo  volume  containing  Preface,  Table 
of  Contents,  and  Subject  matter,  filling  314  pages.  An 
alphabetical  index  I  -matter  ends   the  book.     The 

text  is  illustrated  by  337  excellent  engravings  of  all  manner 
of  plant  and  apparatus  used  in  chemical  factories. 

Tin    subjects    treated    of    iu   the   work,   described    and 

ued,  are  as  follows  :  — 
General.  Packing  and  laying  lines  of  pipes.  Packing 
material  for  economising  heat.  Packing  of  StuftiDg-boxes. 
Lubrication  of  Apparatus  and  Machinery.  Taps  and  Cocks. 
Valves.  &c.  I.  Sources  of  Power.  IT.  Transmission  of 
Power.  III.  Apparatus  for  Transport  or  Transmittal  of 
Materialsand  Products.  IV.  Pulverising  and  Disintegrating 
Apparatus.  V.  Mixing  Machines,  including  Towers  and 
Columns  for  Absorbing,  Denitrating,  &c.  VI.  Melting, 
I'is-olving,  and  Lixiviating  Apparatus.  VII.  Concentrating 
Apparatus.  VIII.  Arrangements  and  Plant  for  Mechanical 
Separation,  Extraction,  and  Fractionation.  IX.  Drying 
Plant.  X.  Apparatus  for  estimating  Weight,  Temperature, 
Pressure,  Power  of  Draught,  and  Tensile  Strength  XI. 
Legal  Enactments. 


Die  Fabrikatiox  vox  Sc/hwekelsauiiee  Thokerde.  Von 
Dr.  Koxkaii  W.  Jurisch.  Docent  an  der  Kbnigl.  Tech. 
Hochschule  zu  Berlin,  Berlin  :  Fischer's  technologischer 
Verlag.  Fischer  und  Heilmann,  Kothener  Strasse  44. 
London :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden.     1894.     Price  os. 

Large  8vo  volume,  with  a  full  description  of  the  modes  of 
manufacture  of  sulphate  of  alumina.  The  work  contains  a 
brief  Preface,  Table  of  Contents,  and  subject-matter  cover- 
ing 113  pages.  The  work  is  subdivided  as  follows  :  Natural 
Occurrence  of  Sulphate  of  Alumina.  Historical  Develop- 
ment and  Patent  Statistics.  Manufacture  from  Cryolite. 
Manufacture  from  Clays.  Manufacture  from  Bauxite. 
Bauxite.  Manner  of  Working.  Description  of  Manufac- 
ture. Calcining,  Melting.  Lixiviating,  Filtering  the  Liquors. 
Carbonating.  Filtering  off  the  Alumina.  Solutiou.  The 
Product.  Analysis  of  Sulphate  of  Alumina.  Properties. 
Pure  Aluminium  Sulphate.  Basic  Aluminium  Sulphate. 
Commercial  Sulphate  of  Alumina.  Examination  of  Sulphates 
of  Alumina.  Employment  of  the  Salt.  Economy. 
Statistics. 


Crane  Rtporc* 


GENERAL  TRADE  NOTES. 
Portland  Cemem  Industry  ix  Austrja-Htojgary. 

An  article  recently  published  in  the  Brussels  Bull,  tin  tin 
Ma  i  (  'ommt  \ 1  ial,  deals  with  the  subject  of  the  develop- 
ment of  the  Portland  cement  industry  in  Austria- Hungary. 
The  opinion  is  expressed  that  at  an  early  period  it  will 
compete  with  the  Russian  and  French  factories. 

A  few  years  ago  the  import  of  Portland  cement  through 
the  port  of  Trieste  was  considerable  ;  the  larger  part  of  the 
■  .in.  nt  imported  came  from  Newcastle,  but  Dunkirk  also 
sent  a  small  quantity. 


At  present  the  import  has  not  only  completely  ceased, 
but  it  would  not  even  be  astonishing  to  find  that  Austrian 
cement  is  imported  into  England  and  France. 

There  are  many  cement  factories  at  the  present  time  in 
Austria,  established  mainly  on  account  of  the  high  price  of 
the  English  article.  These  factories  produce  cement  of 
different  qualities,  hut.  quality  for  quality,  the  Austrian 
article  is  stated  to  be  equal  to  the  English  cement. 

\t  the  present  time  the  price  of  Austrian  cement  at 
Trieste  is  very  nearly  the  same  as  that  of  English  cement 
in  England  ;  there  is  therefore  no  inducement  to  import  the 
latter,  because  of  the  import  duties  and  freight. 

It  appears  that  all  or  nearly  all  the  Austrian  cement 
-  have  adopted  the  principle  of  delivering  their 
speciality  at  the  same  price  iu  any  place  in  the  Empire, 
themselves  paying  the  difference  in  the  carriage  rates. 
With  this  system,  which  is  remunerative  owing  to  the  very 
low  rates  of  the  railway  tariffs,  and  being  given  also  the 
increased  cost  of  maritime  freight  and  the  securing  of  a 
return  freight  by  English  vessels,  it  would  be  sufficient  for 
a  demand  to  arise  in  England  for  Austrian  cement  to  be 
exported  with  profit  to  that  country. 

On  the  other  hand,  it  is  asserted  that  the  abolition  of  the 
free  port  of  Trieste  has  been  the  last  blow  to  the  importation 
of  foreign  cement  through  that  port. — Board  of  Trade 
Journal. 


Algerian-  Phosphate  Deposits. 

Under  date  of  August  11,  1894,  our  consul  at  Algiers, 
Africa,  Mr.  Charles  T.  Grellet,  writes  to  the  Department  of 
State  as  follows  : — 

Ever  since  the  year  1S86,  the  French  explorers  of 
Tunisia  have  mentioned  the  existence,  in  the  western  part 
of  that  country,  of  numerous  and  important  phosphate 
lands.  Some  two  years  ago  similar  discoveries  were  made 
in  the  "  Department  of  Constantine  "  (in  the  "  Djebel  Dir") 
(Eastern  Algeria),  "  Djebel  Kouik  "  (Djebel — native  for 
mountain),  and  at  Kissa  in  the  region  of  Tebessa.  2.'jU  km. 
south  of  Bone.  The  Tebessa  fields  are  situated  in  the 
north-west  of  that  city,  extending  over  an  area  of  several 
hundred  miles  (square),  and  are  said  to  be  almost 
inexhaustible.  The  fertiliser,  mostly  composed  of  bones 
and  teeth  of  sharks,  is  found  in  a  semi-pulverulent  state, 
in  strata  from  5  metres  to  3  metres  (10  ft.)  thick,  inter- 
calated in  white  marl  and  silicious  limestone  ;  its  grade 
averages  from  60  per  cent,  to  70  per  cent,  and  at  places 
readies  as  high  as  85  per  cent,  of  tri-calcic  phosphate  of 
lime.  Owing  to  the  character  of  the  deposit,  the  mining  of 
the  phosphate  is  exceedingly  easy  and  cheap  ;  the  freight 
by  railroad  from  the  mine  to  Bone  is  from  li  •  3 1  dols.  to 
2-j0  dols.  per  ton,  and  it  is  calculated  that,  including  all 
expenses,  the  cost  to  the  miner  free  on  board  vessel  at  the 
lading  port  does  not  exceed  4  63  dols.  per  2,240  lb.  The 
cost  of  transportation  from  Bone  to  the  principal  countries 
of  Europe,  and  more  particularly  Great  Britain,  France, 
and  the  Baltic  and  Mediterranean  ports,  is  at  present  per 
ton  as  follows  :  — 

Dols. 

To  England I'M 

To  France  (northern  ports) :2*19 

To  Baltic  ports 2"C7 

To  France  (Mediterranean  ports) 1"46 

To  Italy 106 

To  Austria 1*46 

The  approximate  cost  of  the  phosphate  delivered  f.o.c. 
at  the  port  of  destination  would  thus  be  : — 

Dols. 

To  England 6-57 

To  France  (northern) 6'82 

To  Baltic  pons 7-30 

To  France  (Mediterranean  ports) 6'09 

To  Italy 572 

To  Austria C'09 

The  phosphate  is  as  a  rule  sold  on  the  basis  of  the  unit 
of  tri-calcic    phosphate  of  lime  per  1,000  kilos.,  delivered 
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.it  the    porta  of   arrival,  .mil  the    prices  obtained  a( 

prescal  in  Great   Britain  and    Italj   average    ao 

grade  of  mineral  from  14  to  14}  cents  per  mist. 

The  phosphate  lands  of  Tebeasa,  aa  the]  itand  ;ii  pn  si  at, 

are  under  the   t trol  of   three    firms,  tiro  of  which  are 

English.  A  railroad  IS  km.  long  baa  been  built  to  eonneol 
nl   Morsotl  with  the   Bone  Gnelma    Railroad  from   Tebeasa 

to  Soukaras.     The  Djebel  Dir  mine  is   13   km.   th-easl 

..i    i  ■-!-• — .i  and    i i   metres  abov<    lea  level,     li  can  turn 

oat  from  2  10  to  800  tons  daily. 

The  beds  of  Djebel  and  Kouik  are  in  the  hands  of  the 
Constantine  Phosphate  Company,  with  head  office  at  Lieith, 

Scotland.     This  layer  is  situated  > 33  km.  north-west 

of  Tebeasa,  1,000  metres  above  the  -•  ■■<  level.  The 
quantity  nf  phosphate  existing  there  has  been  estimated  at 
40,000,000  tuns;  tin-  works  arc  not  in  fall  operation,  and 
the  connection  of  the  mine  with  the  main  line  at  Tebeasa 

will  reqaire  the  consti  railroad  ol  al t  20  miles 

in  length.  The  third  ti  ild,  thai  of  Kissa,  is  in  the  direol 
vicinity  ol  Djebel  Dir,  and  is  the  property  of  Colonel  Corp. 
Hut  little  has  been  done  up  to  the  present  date;  tin-  work 
is,  nevertheless,  progressing  steadily. 

The  general  output  of  these  mines  was  about  .'>. tons 

in  1893;  it  will  reach  at  the  least  from  30,000  to  35,000 
tons  daring  the  present  year,  the  tirm  of  Crookstone 
Brothers  being  the  largest  contrite. 

Other  fields  have  lately  been  discovered  in  the  same 
district,  and  numerous  claims  been  filed,  with  the  view  of 
obtaining  from  the  French  Government  the  concession  of 
these  lands,  iw  lis  of  phosphate  have  also  been  found  in 
other  parts  of  the  colony,  in  the  Department  of  Oran,  in 
the  region  of  the  Rio  Salado,  close  to  the  boundary  of 
Morocco,  aod  at  Inkermann,  l'."  l  km.  east  of  Oran,  on  the 
railroad  from  that  place  to  Algiers.  Here  the  deposits  are 
of  a 'different  character,  and  arc  generally  found  in  a  soli.l 
rock.  The  mineral  is  also  of  a  lower  grade.  The  output 
has  amounted  to  very  little  if  anything.  In  fact,  the 
Tebessa  mines  are  at  present  the  only  ones  worth 
mentioning. 

As  to  general  conclusions  with  regard  to  the  industry  in 
Algeria  and  the  effects  it  will  have  upon  American 
phosphates,  it  may  be  fairly  said  that  the  discovery  of 
phosphates  in  Algeria  in  almost  incredible  abundance  and 
of  the  highest  value  is  indeed  a  notable  event  in  the  history 
of  the  colony,  and  it  cannot  i»  doubted  but  that  in  the 
\ery  near  future  the  North  African  phosphates  will  prove 
serious  competitors  against  our  American  fertilisers  in  the 
European  markets. —  Engineering  and  Mining  Journal. 

Sl.i   RING    Tilt:    FORI  li>N    M  LRKSTS. 

In  his  general    eotunierci.il    report  to  the  British  Foreign 
Office,  Sir  C.  t  Ippenheimer,   Consul-General    at   Frankfurt- 
am-Main.  makes   some  remarks  which  are  intended   espe 
cially  for  English   manufacturers.     We   give  the  following 
extracts  from  these  remarks  :  — 

••  It  might  be  of  interest  for  English  trade  to  study  in 
many  directions  the  business  1 1  -ti, is  of  German  merchants 
and  industrials,  and  to  adopt  from  it  what  is  good  and 
what  has  proved  successful.  It  would  promote  English 
export  if  its  representatives  accustomed  themselves  to 
facilitate  for  customers  the  purchase  of  goods,  as  the 
Germans  do ;  by  shipping  or  consigning  them  to  their 
warehouses,  freight  and  duty  free:  by  having  the  goods 
packed  and  made  up  according  to  the  local  taste  of  the 
customers;  by  making  their  offers  in  the  coinage  of  the 
country  for  which  the  goods  are  destined:  by  sending 
round  travellers  to  customers  who  not  only  know  the 
language  but   an  main  ted  with  the  customs  of  the 

country,  and,  finally,  wherever  a  special  traveller  would  be 
too  dear,  by  several  non-competing  firms  clubbing  together 
■  nd  a  joint  representative  at  their  common  expense.  All 
these  points  mentioned  here  may  be  regarded  as  the  articles 
of  faith  of  Gentian  exporters,  and  every  Englishman  knows 
how  strange  in  most  instances  they  still  appear  to  the 
English  merchant.     ,     .     . 

•■  One  can  give  an  idea  in  a  few  words  of  the  difference 
between  the  old  English  and  the  new  German  tactics  in  the 


•  \pori  trad.-.     As  long  as  England  po  unlimited 

supremacy  in  the  world's  m  ■  porti  >  of  Indu 

products,  the  tdigi  d  i hk 

to    li  modate    themselvee  a*    beat   thej    could    to 

E  nglish  i  i  !       i  D|  li  ii    u    i         and  the 
English   industrial   export   trade  thoroughly  I  the 

world  :  nowaday  .  when  we  bavi    to  taki     oto    i 

etion    in   many  branches  of  industry,    increased 
in  the  export,  and  the  competition  ol 
use  a  well  known  simile)  'the  prophet  must  goto  the 
mountains,'    the   exporter   must    visit    the   customers   und 

i date  himself  to  their  wants  and  habits  as  much  as 

possible.     It  will  be  the  task  of  the  English  trade  to  acqt 
these  in  »   tact  cs  in  the  export   trade  i:   it  does  not  wish  to 

lie  left  bi  hind  h\    l 

The  German  uiai  are  taking  English  trade  bj 

systematic  efforts,  as  the  Consul's  statements  show       rhej 
are  reaching  out  in   n  ons,   not   blindly  or  in  a 

bap-hazard  way,    but   carefallj   and  systematically.     TI 
take  pains  to  make  thcmsi  Ives  known  to  their  customers  i» 
the  first  place,  then  to  stud]  their  wants,  find  out  the  kind 
of  goods  they  want  and  their  methods  of  do  ncss  ; 

then    the\    seek    to  conform   to   the   requirements   of    tin- 
special  market,  believing  that  in  this  way  they  can  not  only 
new  tra.le.  but  can  also  bold  the  markets  when  their 

- ds  are  once  introduci  I.     How    well  the}  an    succeeding 

and   what  inroads  the]    arc  making  into   British  trade  thi 
complaints  ol   English  manufacturers   and  their  represei 
tives,  the  trade  papers,  -how. — Ibid. 
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German   Imports   un>  Exports  or  Dtes  and  Colours 

rOR    ni>    Flu-i    Six   .Months  OF   1894. 

Soi        -        Si  1-ri.v  and  Foreign  Consumption. 

Imports. 


The  German  Iiiimu  vl  Trade  since  1885. 


Article. 

Whence  Imported. 

net, 

- 

Great    Britain  (3,246),  British    Fast 
Indies          BO        Holland     (737), 
ral  America  (916). 

S04),  British  West    Inilns 
>     ;       Hayti    12 1.552 1 ,    Mexico 
15  .  U.S.A.  (17,351). 
Columbia    (7,441),    Mexico    (13.760). 

Dvewood  extracts. 

Venezuela  (961). 
West    Africa    1 5.421).    British    E:ist 

Indies  (1,936),  Mexico  1 138 
Belgium  (1,648). Fi  1         v       .Great 

Britain  1  1.489),  1  ,S  \.  (7,894  . 
Holland 

Aniline  dyes 

1    S  I     5,223). 

Great  Britain   (4,092).   British    East 
Indies  (28.6 

urn  (218),  France  (553).  Great 
Britain  1 1521 .  Holland  (150),  Swit- 
zerland '  1.9751. 

Great  Britain  (1,558). 

U.S.A.  1932). 

Natural  colours 

Painters'  colours . . 

France  (14.278  ,Grea(  Britain  (8,203). 
France  (69),  Great  Britain  (95) 

Exports. 


Article. 

Where  Exported. 

Austria-Hungary    (1,132),    Hamburg 

net. 

(662'.  Holland  1  08). 

Denmark   (11,850),  Austria-Hungary 

il2.»lM.   Russia    113,0001,  Switzer- 

land (2,849). 

Russia  1  hl88). 

Russia  (3,525). 

Dyewood  extracts. . 

Great    Britain    (572).    Austria-Hun- 

gary   (2.7621.    Switzerland    (519), 

'   1556). 

Austria-Hungary  (437). 

Austria-Hungary      (1,746),      Russia 

(1,976). 

Archil 

France  (720),  Austria-Hungary  (290). 

Belgium  (519),  France  (1,161).  Great 

Britain  (11,757),  Italy   (763),  Hol- 

land (663),  A  UStria-Hungaryl  1.414). 

Russia    (1,477),   Switzerland  (734), 

Spain  (1,041), Turkey  1920),  British 

Fast  Indies  (6,771),  I  .S.A.  (5.169). 

Anilin     and     other         „ 

Belgium     (1,676),     Denmark     (284), 

coal-tar  dyes. 

France     (2>946),     Great      Britain 

(11.6341,  Itnlv(2.9MK  11  illai   1   954 

Norway    (297),     Austria-Hungary 

»),  Portugal  (249),  Roumania 

(31171.     Russia     (1.880),      Sweden 

(1.264),  .Switzerland  (2,030).  Spain 
(1,366),  Turkey  1  167),  British  East 

Indies  (3,033),  China  (8,70lj,  Japan 

1,161  1,  1    S.  \.  (9,135). 

Great  Britain  (8*4). 

Great  Britain  (691),  Russia  (287). 

Belgium  2,016), France  (1,850), Great 
Britain     (4,646),    Holland     (a 

British  East  Indies  (1,057),  U.S.A. 

(3,072). 

Belgium  (453).  Great  Britain  (845), 

British  Fast  Indies   (339),   U.S.A. 

Belgium  (1.S83).  France  (884),  Great 

Britain    (7,505).     Holland     (1,390), 

Spain  (678),  D.S.A.  (1,22! 

Austria-Hungary  (1,152). 

France  (1,997). 

Natural  colours 

Belgium  p'4,2i»;).  Great  Britain!  3,491), 

Holland  (4,769),   Austria-Hungary 

114,2151.  Russia  (8.061). 

Painters' colours... 

Han, in. r_-  (713     Belgium  (703), Great 

Brita                     Austria-Hungary 

1; ■■--  1  1  186),  I'.S.A.  (220). 

M.  Diezmann.     Cham.  Ind.  1894,  388—401  (conclusion). 

The  variations  of  the  import  values  are  chiefly  due  to 
"  chemical  products  not  specified,"  and  when  excluding  these 
the  total  import  values  vary  between  22 — 24*25  million  m. 
One-third  of  this  amount  falls  on  sulphate  of  ammonia,  the 
imports  of  which,  notwithstanding  the  increased  home- 
production,  remain  fairly  constant  at  31,000 — 35,000  tons,  an 
exception  being  made  in  1S93  with  42,600  tons.  The  chief 
importing  countries  are  England  (two-thirds  of  the  total), 
Austria,  France,  &c.  The  exports  reached  a  maximum  of 
957  tons  in  1891.  The  average  values  varied  between  22 — 
25  m.  per  100  kilos.  As  regards  iodine,  it  is  kept  separate 
from  potassium  iodide  and  other  iodine  preparations  only 
since  1888.  From  this  date  onward  the  imports  of  the 
latter  amounted  to  1 — 6  tons  annually  ;  hence  the  imports 
of  iodine  may  be  assumed  as  having  increased  from  70  tons 
to  157  tons  between  18S5  and  18S9.  In  1890  they 
amounted  to  138  tons;  1891,156  tons;  1892,  169  tons'; 
1893,  324  tons.  The  exports  of  iodine  preparatious,  includ- 
ing iodine,  rose  from  34  to  74  tons  in  1889,  and  amounted 
since  then  to  100 — 110  tons  yearly  They  are  taken  up 
chiefly  by  Russia,  Austria,  England,  France,  and  Japan. 
The  average  value  of  the  imported  iodine  was  taken  at 
2,200  m.  per  100  kilos,  in  1889,  increasing  to  2,650  m.. 
and  that  of  the  exported  iodine  preparations  also  to 
2,200  m.,  and  since  then  to  2,270  m. 

Phosphorus,  not  being  produced  in  Germany,  the  whole 
of  the  exports  of  this  duty-free  article  is  in  reality  transit, 
and  the  home  consumption  is  determined  by  deduct- 
ing exports  from  imports.  The  consumption  is  thus  shown 
to  be — 


1886.    1886.    1887. 


Tons        92        90        208 


ISss 


1889.     1890. 


1891.    1892. 


138       166 


176 


Ibid.— A.  K.  L. 


In  the  year  1S87  the  unusual  amount  of  104  tons  is  sup- 
posed to  have  arrived  from  Holland.  This  may  be  due  to 
an  error  of  classification.  The  seeming  increase  of  con- 
sumption since  1889  may  be  due  to  the  manufacture  of 
phosphor  bronze.  The  chief  importing  country  is  England, 
and  small  quantities  arrive  from  France  and  Switzerland. 
The  exports  are  chiefly  to  Austria  and  Japan.  The  average 
values  receded  from  500  m.  per  100  kilos,  in  1885  to  320  m. 
in  1892,  and  increased  to  420  m.  in  1893.  The  figures  re- 
ferring to  the  traffic  in  borax  and  boric  acid  are  not  easily 
understood,  perhaps  owing  to  the  circumstance  that  raw 
material  and  final  product  are  not  separated.  Chlorate  of 
potash  and  chlorate  of  soda  not  in  capsules,  notwithstanding 
the  increase  of  production  in  England  and  in  Switzerland, 
belcug  to  the  goods  which  experienced  a  strong  increase  of 
exports — from  94  tons  in  1885  to  682  tons  in  1892,  and  to 
850  tons  in  1893.  The  increase  of  consumption  falls  on 
Belgium,  the  States  (with  strong  variations),  England, 
Austria,  and  Sweden.  The  imports  from  England,  France, 
Austria,  and,  since  1890,  from  Switzerland,  which,  between 
1885  and  1889,  varied  between  730  and  920  tons,  decreased 
in  the  years  1S90 — 1892  to  550  tons  annually,  and  reached 
in  1893  again  764  tons.  The  import  values  fell  chiefly  in 
consequence  of  increased  English  competition  and  of  the 
electrolytic  production  in  Switzerland,  from  125  m.  per 
100  kilos,  in  1885,  without  interruption,  to  90  m.  in  1890, 
increasing  in  1891  to  95  m.,  1895  to  125  m.,  and  1893  to 
135  m.  For  exports,  the  values  arc  estimated  10  m. 
higher,  with  the  exception  of  1893  (5  m.  higher). 

The  trade  in  chromate  of  potash  was  subject  to  great 
variations  even  before  1SS5.  The  imports,  chiefly  from 
England,  which  amounted  iu  18S4  to  3,470  tons,  fell  in  1885 
suddenly  to  864  tons,  rising  up  to  1,759  tons,  decreasing  in 
1892  to  796  tons,  and  to  734  tons  in  1893.  The  exports 
moved  since  1885  between  107  and  276  tons.  They  are 
directed  chiefly  to  Austria,  Kussia,  &c.  On  the  other  hand, 
the  exports  of  chromate  of  soda  show  an  uninterrupted 
increase  since  1888,  especially  for  France,  amounting  to 
345  tons  in  1889,  686  tons  in   1892,  and  708  tons  in  1893  ; 
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whilst  tho  imports  -how  a  complete  falling  oft  (from  a 
BOO  tona  round  1869  to  138  tons  in  1898).  Chromati  ol 
soda  seems  more  and  mora  to  take  the  place  of  the  potash 
Prices  ■»  n  greatbj  inflnonccd  by  ihe  arrangements 
of  the  Germnu  and  English  producers,  varying  since 
for  imports  a-  well  as  for  exports,  between  84  and  85  marks 
per  100  kilos,  for  ehromate  ol  potash,  and  50  68  marks 
fur  ohrotnate  of  soda. 

The  Imports  ol  lime  a  ills,  such  as  the  artificial  carl ate 

and  sulphate  of  acetate,  phenolate,  citmtc,  &c,  rose  from 
1,983  tons  in  1885  to  7,432  tons  in  1892  and  6,184  tons  in 
1898,  chiefly    owing  to  consignments  of   American  origin 

rhi  averagi    values  decreased  gradually  from  i arks  per 

100  kilos,  in  1885  lo  20  ■  u 

Among  potash  compounds  potassium  chloride  is  to  be 
mentioned  in  the  firsl  instance.  The  variations  in  the  con- 
sumption of  this  article,  including  the  I  is,  are  given 
below  : — 

United  Sin  I,- -J.f.j-i  i  in:;-,  in? 

ind 8.632  to  1 1301 

France 8,749  fc 

IB       im r  i 
intries 11,176  to  16,266 
Since  1886  the  value  of  potassium  chloride  is  estimated 
at   14  in.  per   100  kilo.,  with  the  exception  of  the  rears 
1892  and  1898,  at  l  l'25m. 

The  chief  consumers  for  potassium  sulphate  (^including 
potassium-magnesium-sulphate)  are  'ne  States,  as  l»y  tin- 
following  statement,  embracing  the  years  1885  and  1893 : — 

Tons. 

.      -        9 6,580  i"  19,257 

i  ii.l  1,879  to    5,785 

Sweden 2,1 

Pnnoe 946  to 

All  other  couutries 1,655  to   2,063 

The  great  increase  in  the  American  exports  is  due  to 
the  exemption  from  duty  by  the  McKinley  tariff.  The 
average -value  amounted  in  1885  to  10  m.  per  loo  kilo-. ; 
1886,  7  ui.:  1887,  9  m.  :  1888  to  1891,  8-5  in.;  1892, 
13-25  111.  :  and  1898,  13  m. 

The  chief  consumer  of  saltpetre  is  England,  taking  since 
18S'.i  annual!}  between  3,368  and  5,349  tons,  out  of  a  total 
of  8,100  to  10,100  tons.  The  values,  both  for  imports  ami 
exports,  vary  since  iss;,  between  38  and  12  in.  per  100 
kilos. 

A  remarkable  feature  ill  the  potash  trade  is  the  increase 
of  the  exports  to  the  States  (from  248  tons  in  1889  to 
2,154  tons  in  189-'!).  and  the  gradual  ascension  of  Austria 
over  France  in  the  imports  ;  both  countries  export  chiefly 
molasses.  The  export  values  were  estimated  at  35  m  in 
1S85,  34  m.  in  1886  per  100  kilo-.,  increasing  gradually  to 
41  m.  The  import  values  are  le-s  by  2  m.  up  to  1888,  and 
by  4  m.  since  then. 

Prussiate  of  Potash   "a-  in  request  in  18'.i2,  in  which 

year  the  English  demand  rose  to  411  tons,  only  to  decrease 
to  90  tons  in  L893,  and  the  total  exports  to  219  tons.  There 
was  an  unprecedented  demand  for  potassium  cyanide,  chiefly 
used  for  extracting  gold.  The  exports  rose  uninterruptedly 
from  17  tons  in  [885  to  164  tons  in  1892,  and  720  ton's 
(value  -J.osr.ooo  m.)  in  1893. 

The  considerable  progress  made  in  the  German  soda 
industry  is  evinced  chiefly  by  the  decrease  of  imports  and 
the  increase  of  exports.  Thus  the  imports  of  soda  »>/< 
amounted  at  the  beginning  of  the  Last  decade  to  s.ooo — 
9,000  tons  annually  j  they  arc  now  reduced  to  afew  hundred 
-.  But  the  exports  rose  from  2,000 — 8,000  tons  to  more 
than  80,000  tons.  Chief  consumers  are  Switzerland,  Italv, 
Sweden  and  Norway,  Belgium,  Holland,  and.  since  1890,  in 
increasing  measure,  the  United  states.  The  Austria] 
Russian  markets,  however,  are  almost  completely  lost.  The 
estimated  values  per  100  kilos,  were:  11  m.  in  1885,  8-3  m. 
in  1888,  and  12-5  m.  in  1893.  Similarly  the  imports  of 
caustic  soda,  amounting  to  8. mm  tons  in  1880,  3,260  tons  in 
.  receded  gradually  to  100  ton- ;  whilst  the  exports. 
whi.-h  coi  -  10  ions  in  1880,  1,100  tons  in  1885,  and 

1,800  tons  in  189",  suddenly   increased  to  3,100  tons  in   I  - 


and   5,820  tons  iii    1892,   and   falling    back    somewhat    to 

4,910  ton-  in    IE  port!    of    *: 

years  were  taken  up  chiefly  bj   Belgium,  B  i 

and   the   dei  rea  -  d    c impl  ion    ol     the   two   last  nan,,  d 

tused  thi  aticed    in    189 1     The 

export  value  ol  caustic   soda  amounted   to  25  m   pei 
kilos,  in  1885,22   m.   in  1888,  and  27  m.   in  the  larl   tin,- 
years. 

The  expi  rts  of saltcahe  amounted  to  15  a  l*n5 

and  3,7,100  tons  ia  1893,  thi  Haunters  being 
Belgium  and  Austria.  The  average  values  per  loo  kilos. 
wi  re   5   in.    in    I"  -  ,     :   389,   I     ■    I B90,  and 

The    imports    of    ammonium    carbonate,    including    Bal 

am niac    and    liq •  ammonia,  arc   chieflj     of    English 

i.  and  remain  since  l-v.i  at   between    1,860  and  1,590 
tons.    Tin-  expoi  rose,  ulraosl    without  exception, 

to  3,094  ton-  in    1893,   a   demand    being   created    by  the 
United  States  in   1892  and  bj  Russia  in  1893.     Thi 
vain,-  for  mi], mi-  remained  between   60     7.".  m.  per   100 
:  foi  exports  thej  are  tix.  ,l  at  5—13  m.  less. 

There   i-  a  continual  increase  in  the   i  I  alum, 

including    sulphate,    acetate,   pulmitate    of    alumina, 
especially     for    England,    the     I  oited    States,    Belgium, 
Switzerland,  and   Holland.     Estimated  val 
15  in.,  then  falling  to  13  m.,  and  reaching    10  m.   p.-r  100 
kilos,  in  1898, 

The  exports  of  coppi  r  sulphate  van  as  a  rule  from  2,100 
to  2,300  tons,  reaching  3,009  tons  in  1889  and  4,323  tons 
in  1890,  chieflj  owing  to  it-  extensive  use  against  the 
phylloxera;  this  demand  fell  oil' in  is'.il,  and  with  it  the 
rts  to  l,368n  us.  About  300  tons  are  sent. for  amal- 
gamating purposes  to  Mexico  and  Chili.  The  imports  from 
England  and  Austria  amount,  as  a  rule,  to  400  -600  tons. 
Prices  varied  from  35  marks  per  100  kilos  in  1885,  to 
29  marks  in  1887,40  marks  in  1888,  4<;  marks  in  1889, 
29  marks  in  1892,  and  31  mark-  in  1893. 

Sulphuric  acid  is  imported  chiefly  from  Austria, Holland, 
and  Belgium,  in  quantities  varying  from  8,708  tons  in  1888, 
6,712  tuns  in  1889,8,801  tons  in  1890,  to  5.747  tons  in 
1S1I3.  The  exports  amount  of  late  years  to  18 — 20,000  tons, 
and  arc  taken  up  in  Holland,  Belgium,  France,  Switzerland, 
and  Argentina.  The  average  values  fluctuate  between  6-5 
and  8  marks  per  100  kilos. 

Considerable  variations  are  noticed  in  the  exports  of 
tartaric  acid,  amounting  to  1,056  tons  in  1885,  1,598  tons 
in  1889,  1,021  tons  in  1890,  777  tons  in  1891,  and  about 
1,160  tons  in  the  next  two  years.  The  chief  consumer  is 
England,  with  500 — 800  tons;  next  follow  Russia  and 
France.  The  average  values  receded  from  330  marks  per 
100  kih.s.  In  1886  to  210  marks  in  1893. 

Salicylic  acid  i-  exported  in  steadily  increasing  quantities 
to  the  United  States,  England,  and  Japan  (for  conserving 
•■  saki  "),  but  prices  fell,  owing  to  the  expiration  of  the 
patents,  from  1,300  marks  per  100  kilos,  iu  1889  to  900 
marks  in  1893. 

An   upward  movement   is  experienced   in   the  exports  ot 
tannic  acirf,   chiefly  owing   to  the   demand   for    England, 
Russia,  Austria,  and   France.     The  values  show  a  decrease, 
from  300  marks  per  100  kilos,  to  240  marks. 

The  trade  return-  of  the  class  here  spoken  of  were  greatly 
influenced  by  manufactured  products  and  preparations,  not 
specified,  of  the  chemical  industry  and  pharmacy.  The  ■ 
imports  rose  almost  without  break  from  1,374  tons  in  18S5 
to  5,938  tons  in  1892,  falling  back  to  .1.177  tons  in  1- 
The  average  values  were  150  marks  per  100  kilos.  The 
exports  show  a  continuous  increase  from  3,550  tons  in  1885 
to  ln.525  tons  in  1893,  the  average  values  being  250  marks 
p.-r  100  kilos. 

The  values  of  the  essence*  (scented  waters  and  fats,  and 
perfumes  not  named)  vary  considerably  for  each  year,  both 
for  imports  and  exports.  The  chief  importing  countries  are 
Austria  and  France,  and  lately  China,  whilst  the  exports 
arc  taken  up  iu  the  United  States,  Austria,  Russia,  France,. 
Spain,  England,  and  Argentina. 

Mineral  waters  are  exported  chiefly  to  Holland  (for 
Java)  and  to  Belgium.  Average  values  :  28  marks  per 
100  kilos,  for  import-,  19  marks  for  exports. 
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II.  B. —  Ethers,  Essences,  Medicines,  and  Pehpi  mi- 


Imports. 


Tons. 


,-ti. 190  upto252 

Mineral  w»tors MIS      »  6,909 

ae 6 

-  alkaloids 7 

soented 7.5 

Perfumes 1  s7 

Others 512 

Total 6,051 


11 

S3 

107 

263 

770 


6,932 


Thousand  Marks. 


3,684  up  to  5,172 
1,861      ..      1,582 


l  287 
1,900 
1,150 
1,191 
1,216 


1,416 
2,343 
1,215 
1,668 

1,507 


Exports. 


Tons. 


Thousand  Marks. 


25 


197  up  to  365 
331  „  36,363 
226 


10  k 

10 

1,168 

1,077 

579 


1,370 

1.371 

814 


9,270      „     12,345 


28,778 


40,535 


2,908  up  to  6.20S 
4,813      „      4.909 


5,680 
1,078 
1,753 
5.0S9 
863 


9.326 

o.ooi; 

2,055 
6.674 

1,376 


ifi.575 


33,108 


The  exports  of  quinine  rose  gradually  from  104  tons  to 

•ins  in  1892.  falling  back  suddenly  to  135  tons  in  1893, 

fly  owing  to   decreased  demand  for  the  United  States,   i 

England,  and   Holland.     The   values   fell   uninterruptedly 

from    9,000  marks  per   100  kilos,  to  2,800  marks  in  1892 

and  1894. 

The  export  values  of  other  alkaloids  eDJoyed  a  more 
rapid  increase  than  that  of  any  other  chemical  industry, 
notwithstanding  a  decrease  in  the  average  values  from 
11,000  marks  per  100  kilos,  to  9,000  marks  in  1S93.  The 
imports  and  their  average  value  suffer  considerable 
variations  in  the  individual  years,  due  to  variations  in  a 
cheap  Russian  alkaloid  (900  marks  per  100  kilos.)  and  to 
the  high  price  of  cocaine  (55,000  marks  per  100  kilos.). 


The  imports  (chiefly  from  England  and  France)  and 
exports  of  scented  mid  shaped  soa/i.-.  show  a  gradual 
increase,  the  latter  reaching  a  maximum  of  1,612  tons  in 
1893.  The  average  values  per  100  kilos,  are  200  marks  for 
imports,  150  marks  for  exports. 

Among  perfumes  the  scented  waters  occupy  the  most 
important  position,  increasing  in  value  from  3' 8  million 
marks  to  5"63  million  marks  in  1S93  ;  the  imports  are 
valued  at  1,000  marks  up  to  1889  and  950  marks  since  then ; 
the  exports  at  500  marks  per  100  kilos. 

In  other  perfumes  the  important  position  attained  by 
German  West  Africa  has  to  be  noticed  (72  tons  out  of 
2S8  tons  in  1S93).  The  import  values  are  500  marks,  the 
export  values  400  marks  per  100  kilos. 


II.  C. — Resin  Oils,  Lacquers,  and  Glue. 


Imports. 

Exports. 

Tons. 

Thousand  Marks. 

Tons. 

Thousand  Marks. 

9,816  "P  to  15.S-J3              4,908  up  to  7,524 

573      „          678               1,431     „        1,695 

1,681     „       2,085                  954    „        1,299 

129      „          265                   40    „           119 

56      „          114                  112     „           371 

367      ,446                  430    „           792 

1,110  up  to  1,658 
559      „         750 

3,060      „      4,012 

4,361  „  9,453 
389      „         502 

1.275       „      1,849 

540  up  to  895 
1,050  „  1,462 
2,976  „  3,840 
1,211  „  2,930 
1.134      „      1,277 

72S      „      1,116 

Glue 

Total 

\ 


The  imports  of  turpentine  oil  are  on  a  steady  increase, 
three-fifths  of  the  total  amount  coming  direct  from  the 
United  States  and  a  considerable  amount  from  Russian 
Poland.  The  exports  are  directed  chiefly  to  Austria  and 
Switzerland.  The  import  values  amounted  to  50  marks 
in  1885,  58  marks  in  1888,  and  437  marks  in  1893.  The 
export  values  between  the  years  1887  and  1892  were  7 — 12 
marks  below  the  former. 

'  >ne  half  of  the  imports  of  lacquers  and  varnishes  are 
derived  from  England  ;  the  remainder  from  Holland,  the 
-.  France,  &c.  Since  1891  the  exports  remain  fairly 
stationary  at  550 — 600  tons,  divided  among  a  number  of  I 
countries.  The  imports  are  valued  at  between  220 — 250 
marks  per  10O  kilos.,  the  exports  at  105—200  marks. 

Glue  lost  the  Austrian  and  Dutch  markets,  but  found 
-'"uipensation  in  England,  the  States,  and  English  {forth 
America  :  the  prices,  however,  receded  fiom  100  marks  per 


100  kilos,  to  70  marks  in  1893.  The  imports  are  valued 
at  25  marks  less  (1893:  15  marks),  and  reached  a  maximum 
in  1890,  1,734  tons  in  1892,  and  1,958  tons  in  1893. 

Owing  to  the  McKinley  tariff  and  the  high  price  of 
potatoes  the  exports  of  dextrine  and  ,   which   rose 

from  4,657  tons  to  '.',155  tons  in  1890,  rapidly  fell  back  to 
4,361  tons  in  1892,  but  recovered  in  1 893  to  7,366  tons.  The 
prices  varied  in  accordance,  rising  from  24  and  32  marks 
per  100  kilos.  (1885-90),  to  35  and  37  marks  (1891  and 
1892),  and  receding  in  1893  to  25  marks. 

The  exports  of  gelatine  lost  ground  in  Holland.  Belgium, 
and  Russia,  but  this  was  more  than  compensated  by  the 
increased  demand  for  England  and  the  States.  There  is  a 
simultaneous  decrease  of  imports  to  60 — 75  tons.  The 
average  values  receded  from  310  marks  to  220  marks  for 
exports,  and  from  290  marks  to  200  marks  per  100  kilos,  for 
imports. 
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I  I.    I).-     I'\  I'LOSIVKB        \U 


Imp  'it^. 

' 

Thousand  H 

I'tlll-,. 

<1  Marks. 

•2SI 
1 

161 
167 

IP  lo   1,011 

600 
1,593 

175 
„ 

88  hi.  to 
16     „ 
M 
109      „ 

tu    „ 

288 
316 

2.772  up  In  ♦.■111 
1.107      .. 

..      2.:i7 1 

.■ii.-,    ..     m 

■ 

1,979 
189 

1,126 

..      5,461 

1  :ts:, 

707 

055 

..     2,831 

722       .. 

1.72:: 

..   Il.l'll 

When  deducting  imports  due  to  exceptional  circum- 
stances, the  tol  il  import  value  of  this  Bub-division  fluctuates 
between  604,000  and  1,063,1 marks. 

The  chii  I  consumers  of  German  gunpowder  and  blasting 
powder  are  to  be  Found  in  the  Wesl  of  Africa.  The 
following  are  the  turning  points  of  the  export  trade: — 




1887. 

1890.       1892. 

1,089          648 

816 

1,581        1.307 

2,050 

554 

1.707 

1.559  <     1,611 

England , 

70    i 

1,016 

1.538     * 

Totnl 

dS78        8,778 

1.311        8,162        2.627 

( iili.r  countries  concerned  are  chiefly  China,  Bulgaria, 
;iiul  Brazil.  The  Russian,  Dutch,  Australian,  and  Japanese 
demands  have,  more  or  less,  ceased.  The  values  receded 
from  240  marks  to  140  marks  per  100  kilos. 

The  exports  of  explosives  reached  a  maximum  in  1890; 
they    amounted   in    1893    to    1.72:1    tons.      The  Transvaal 


market  is  i  ipe  Colony  in  English 

hands.  Notwithstanding  conventions  and  tm-t~.  the 
average  values  show  a  decrease  from  250  marks  per  100 
kilos,   in    1885   to    160   marks  in    188!  emain    now 

stationary. 

The   exports   of    artillery   were    greatly   influenced    by 

Government   orders.     Cbi orders  brought  them  up  to 

92:!  tons  in  is-,;>;  Turkish  orders  since  1889,  and  Chinese 
in  1892.  up  to  2,874  tons;  Brazilian,  Argentine,  and 
Spanish  orders  up  to  3,683  tons.  The  values  were:  from 
1885  to   1889,330  pei    100  kilos.;  1890,255 

marks;  1891,  2,45  marks;  1^'.'2.  280  marks;  1893,  275 
marks. 

The  imports  of  matches  from  Sweden  and  Austria  are  on 
the  decrease.  The  exports  amount  to  one-fourth  of  the 
Scandinavian,  and  have  been  greatly  hampered  in  the  East 
Ii}-  the  Japanese  competition,  and  in  Austria  by  tie-  high 
protective  duties  which  came  in  force  in  1888.  New 
markets  wvre  opened  up  in  Belgium,  Holland,  Central 
America,  Havti,  and  Brazil.  The  decrease  was  most 
marked  in  ls88  and  1889,  with  1.712  and  1,532  tons 
respectively.  The  average  values  for  exports  are,  per  100 
kilos.,  jj  marks  foi  1885  and  1886,  and  since  then  50 
marks  ;  for  imports  they  are  10  marks  higher. 


II.  E. — Pitch,  Tvr,  and  Tab  Distillates. 


Imports. 


Tons. 


Thousand  Marks. 


fitch   

Tar 

Light  tar  oils 

Anthracene  

Carbolic  acid  . . . . 
Vi  ood  spirit 

Aniline  oil   

r  materials. . 

Total 


2,313  up  to  18,113 
29.392     „     36,890 


5,683 

4.2.V2 
698 
490 
276 

2,300 


7,618 
6,699 

8,530 

937 

470 

5.237 


71.131 


324  up  to  8,536 


Exports. 


Tons. 


Thousand  Marks. 


7,999  up  to  1 1. '""i 


I.e.  17 
2.536 
2.22 1 
7'.ls 
490 
413 
332 


2,868 

6.501 

5,359 

5,351 

1.121 

836 

7  s,; 


9.015 

224 
0 

177 
1,699 
1,218 


i:  ns 

916 

25 

817 
4,660 
3,446 


1,280  np  to  2,397 
496      „      1,221 


94 
0 

7;7 

608 

2,548 

198 


771' 

12 

3,860 

1.143 

521 


21,364 


2.-..321 


r.'jia 


15,000 


1  he  commerce  in  pitch  is  characterised  by  two  phenomena, 
i  In  the  one  hand  the   imports,  amounting  to  not  more  than 
i   tons    up   to    iss7.    show    suddenly   a   considerable 
increase,  chiefly  from  England  and  Holland,  thus : — 


The  increase  is  most  likely  due  to  the  utilisation  of  pitch 
for  briquette  making.  Ou  the  other  hand,  the  exports  to 
France  show  most  erratic  variations  since  1880: — 


1889.      1890. 


1892. 


Total  imports . .  Tons 

8.319    12.111     18,118    13,si9    11,806 

27.7i':> 

English         and 
Dutch  imports. 

"323     11.695     11.3111       9,649 

Exports  to  France.  .Tons 

Exports  to  other 

countries. 


1.437 


1.111 


6.651 


3,355 
5,793 


21  134 


ll:i71        9,178 
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The   exports    of    tar   moved    from   the    years    1886-92 

between  9  asing  to  14,500  tons  in 

I,  chiefly  on  Russian  orders.     The  imports  rose  in  1893 

Pitch  was  valued  since  1885  at  14  marks  per  100  kilos. 
for  imports  and  at  16  marks  for  exports  :  tar  at  8  marks  for 
imports  and  7  marks  for  exports  in  1885,  6-5  marks  for 
both  in  1886,  5 '5— 5"3  marks  up  to  1S92,  and  as  low  as 
4  -5  marks  in  1893. 

The  demand  tor  light  coal-tar  oils  of  English  origin  is 
undoubtedly  on  the  increase,  notwithstanding  the  increased 
home  production  in  the  manufacture  of  coke.  The  average 
values  for  imports  and  exports  increased  gradually  from 
40   marks  in  Is-  irks  in  1890-92,  with  a  reduction 

in  1893  to  oo  marks  tor  imports  and  45  marks  for  exports. 

The  imports  of  anthracene,  chiefly  from  England,  reached 
a  maximum  in  lS'.'l  and  suffered  a  reduction  to  5,523  tons  in 
1 B93.  The  average  values  per  100  kilos,  increased  gradually 
from  50  marks  in  1886-87  to  80  marks  in  1890-93. 

Carbolic  acid  was  subject  to  great  variations  owing  to  its 
use  for  the  manufacture  of  picric  acid,  which  in  its  turn  is 
required  for  explosives,  and  furtl  ermore  owing  to  the 
prevalence  of  cholera  in  1892.  The  imports,  chiefly  from 
Kogland,  fluctuated  between   700 — 800  tons   in  1885  and 


L887,  1,192  tons  in  1888,  2,432  tons  in  1889,  1,543  tons  in. 
1891,  3,530  tons  in  1892,  and  2,572  tons  in  1893.  The 
exports  kept  from  the  years  1885  to  189]  within  0GO  and' 
1,380  tons,  increasing  in  1892  to  3,800  tons,  chiefly  on 
Russian  and  Austrian  account,  and  falling  to  1.820  tons  in 
1893.  The  import  values  per  100  kilos,  were  1 10  marks  in 
-  35,  220  marks  in  1889,  115  marks  in  1891,  130  marks  in 
18;i2,  and  75  marks  in  1893.  The  export  values  were  160 
marks  in  1885,  180  marks  in  1889,  80  marks  in  1891,  100 
marks  in  1892.  and  55  marks  in  1893. 

The  imports  of  iroorf  spirit  rose  from  772  tons  in  1892 
to  1,581  tons  in  1893,  chiefly  owing  to  its  use  for  dena- 
turating  alcohol.  The  chief  importer  is  Austria.  The 
average  values  for  imports  and  exports  amounted  to  140 
marks  in  1885, 100  marks  in  188G  ;  in  the  subsequent  years 
100  —  130  marks  for  imports  and  15 — 20  marks  more  for 
exports. 

The  exports  of  "  aniline  oil,  aniline  salts,  and  other  not 
enumerated  coal-tar  substances,"  are  continually  on  the 
increase:  for  1893,  however,  a  fall  has  to  be  recorded  to 
4,090  tons,  chiefly  due  to  Russia  and  the  States.  The 
average  import  and  export  values  varied  between  150  and 
20O  marks  from  1885—1891,  receding  to  140  marks  in  1892 
and  120  marks  in  1893. 


11.  F. — Writing  and  Dbawtkg  Materials,  Dyestuffs. 


Imports. 

Exports. 

Tons. 

Thousand  Marks. 

Ton--. 

Thousand  Marks. 

1,266  up  to  2.00S 

4,327      „      5,629 

5.653      „       7,350 

442       „         69S 

13  _          139 
2,331      „       4,262 

303      „          419 
43       „          200 

14  „           24 
26      „          274 

01  „  0"6 
50  „  71 
17       „          115 

415       „         241 

" 

12.65S  up  to  25,592 

3.462      ,.        4,503 

2,827       ,.        4,153 

3,230      „        3.S90 

21       „           308 

919       „         1,932 

82      ..           140 

30       „              is 

56       „            143 

39      „           29S 

46       „           276 

53      „              71 

50      „           1st 

465      „        2,170 

49  up   to  744 

1,187      „     1,683 

894      „     2.207 

4.010      „  10,725 

1,284      „    8,169 

15.0.14      „  21,3(17 

4,989      „     6.697 

4,353      „    5,421 

168       ,.        2t» 

413      „        684 

5-6      „        75 

1,021      „     1,822 

655       „        978 

2,092       „     5,401 

5,832  up  tc  s.:;;i 
919      „      1,498 

465      „      1,192 

34,816       „     52.55$ 
7,925      .,    lJ.'.'OO 

5,574      ,.      - 

I  .:>  IT      .,      2,044 

2,625      „      3,524 

663      „       1,237 

£60       .,       1.110 
2.576      „       3,436 

1,225      „       2,186 
2,298      „      3,318 

5,549      „    10,802 

27,651       „   34,119 

29,177      „       12,462 

55,263      „  72,827 

81.732      „  108,022 

The  home  consumption  of  indiyo  must  be  characterised 
as  most  erratic  ;  thus,  when  taking  the  difference  between 
imports  and  exports,  the  home  consumption  for  1892 
amounts  to  1,124  tons,  for  1893  to  081  tons.  The  direct 
imports  from  the  East  Indies  amount  to  one-third  of  the 
total  import-.  The  average  values  were  1,300  marks  per 
ion  kilos,  in  1885,  falling  uninterruptedly  to  950  marks  in 
md  rising  to  1,150  marks  in  1893. 

The  chief  consumer  for  dyewood  e.rtracts  is  Austria,  with 
30  per  cent.,  and  in  1893  with  37  per  cent,  of  the  total 
exports.  The  values  are  pretty  constant  at  75  to  84  marks 
for  imports  and  80 — 89  marks  per  100  kilos,  for  exports. 

Catechu  is  obtained  in  increasing  measure  direct  from 
the  East  Indies.  The  variations  in  the  exports  are  due  to 
the  fluctuating  Russian  demand.  The  average  value-  up 
tc  1S90  were  between  19  and  57  marks  per  100  kilos., 
tailing  to  40  mark-  in  1893. 

Coal-tar  colours  constitute  the  leading  article  of  export 
of  the  German  chemical  industry,  alizarine  and  aniline  dyes 
alone  amounting  to  20 — 20  per  cent,  of  the  total. 


Aniline  and  other  coal-tar  colours  (exclusive  of  alizarine 
and  picric  acid)  show  a  most  remarkable  increase  of  exports, 
from  2,141  tons  in  1880  to  11,560  tons  in  1893.  (In  the 
other  hand,  the  average  values  decreased  from  1,450  marks 
per  100  kilos,  in  1880  to  460  marks  in  1893.  The  chief 
consumers  are  the  Continent,  England,  the  United  States, 
South  and  East  Asia.  The  imports,  chiefly  from  Switzer- 
land, are  on  the  increase  since  1SS5. 

Alizarine  had  its  own  vicissitudes,  partly  owing  to  the 
lapse  of  Graebe  and  Liebermanu's  English  patents.  The 
exports  to  the  various  countries  are  shown  in  the  table  on 
next  page. 

The  average  values  were  350  mark-  per  100  kilos,  in 
1880,  222  marks  in  1885,  falling  after  the  dissolution  of  the 
German  alizarine  syndicate  in  1886  to  175  marks,  in  1892 
to  155  marks,  and  in  1S93  to  145  marks. 

The  great  demand  for  picric  acid  in  1889  (for  explosives) 
considerably  increased  the  imports  and  the  values ;  the 
latter  amounted  to  235  marks  per  100  kilos,  in  1885,  350 
marks  in  1889,  and  170  marks  in  1893. 
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\Ylut<'  lead  and  tine  while  are  kept  separate  since  1888 
The  former   ia  exported    ihloBy  to    England   and   lately  to 
English  North    Uncrion,  the  total   amounting   to   11,700 
13,700  ion- :  the  i  nports,  chiefly  Dutch,  fell  from  1,100  tons 
i,,;, ii  tons  932  tons).     Thu  exports  ol   sine  white 

are  increasing  fron i  8,  iO  •  tons  in  1880  to  12,300  imi- 

ni  1893,  whilst  the  imports  are  stationary  at  2,600 — 3,800 
tons, 




1892. 

1893 

English  East  Indies  „ 
coutrips 

8,710 

129 

l.i.'.  I 

m 
" 

1 ,328 

1,291 
877 
291 

1,877 

515 

i,97a 

2,727 
1,231 

l.nil 

1,908 

Total 

1,284 

7,793 

7,677 

B,036 

Miu i u m  w as  in  request  up  to  1887,  but  since  then  the 
exports  move  between  5,400  and  6,000  tons. 

The  exports  of  ullramarim  are  decreasing,  and  amount 
to  one-half  to  two-thirds  of  the  total  German  production. 
The  imports  share  a  similar  fate,  Tho  import  values  are 
estimated  al  69  m.  per  100  kilos,  from  1887  to  1898,  the 
export  values  to  56     58  m. 

Cinnabar  is  consumed  chiefly  in  England,  Russia,  and 
Austria.  Berlin  blue  in  England,  Belgium,  South-east 
a-  i,  ami  the  stai,-.  The  imports  of  Berlin  blue  are  on 
the  increase,  ehieflj  on  Dutch  an  I  Belgian  account,  but  the 
stuff  turns  out  to  be  of  French  origin.  Remarkable  is  the 
simultaneous  fall  in  the  import  values  from  185  m.  per 
100  kilos,  in  1891  to  so  in.  in  1893,  whilst  tlie  export 
values  for  the  same  period  move  between  185  and  220  m. 

Gold  preparations  are  valued  at  (6,000  m.  per  loo  kilos. 
England  takes  about  one-half  of  the  exports. 

The  exports  of  points  and  pigments  increased  from  1,021 
tous  iu  1888  to  1. 35  I  tons  in  1893,  chiefly  to  England,  the 
States.  Russia,  and  South  America.  The  average  values 
are  120  m.  per  100  kilos,  for  exports,  105  in.  for  imports. 

The  exports  of  black  and  '  iloured  lead  pencils  increased 
to  1,090  tons  in  1893  :  the  destination  ol  one-fourth  of  this 
quantity  is  England.  The  increase  in  the  imports  is  due  to 
a  reduction  in  the  duty  on  graphite  in  e. impressed  tablets, 
according  to  the  Austrian  c  immercial  treaty  of  1891.  The 
average  import  values  amounted  to  27u — :tn.»  marks  per  100 
kilos,  up  to  1891,  and  160  marks  in  1892.  The  export 
values  were  350  marks  up  to  18S9,  and  receded  lately  to 
300  marks. 

tn  consequence  of  a  change  of  classification  the  imports 
of  "dyestuffs,  tanning  materials,  and  pigments  not  enume- 
rated "  record  a  considerable  increase,  with  a  corresponding 
decrease  of  the  values  from  90  marks  to  B0  marks.  The 
exports  reached  a  maximum  in  1891  and  receded  to  4,523 
tons  in  1893,  with  an  average  value  of  200  marks  per  100 

kilo,. 

On  the  whole  the  above  is  to  Teutons  a  very  satisfactory 
picture  of  the  development  of  the  German  chemical  in- 
ilustrv.  The  exports  of  many  important  products  indicate 
phenomenal  progress,  and  iu  many  instances  foreign  com- 
petition is  successfully  rep,  lied  at  home.  But  in  some  cases 
new  successes  are  achieved  by  foreign  goods. — H.  A. 


l'n  I1....U vino    Exhibition    vt  the  Imperial  Institute. 

The  Executive  Council  of  the  Imperial  Institute 
announce  that  a  special  exhibition  of  photography  in  its 
applications  to  the  arts,  -  tiences,  and  industries  will  be  held 
at  the  Imperial  Institute  during  the  summer  season  of  1895. 
An  influential  committee  of  advice  has  been  formed,  and 
Bub  committees  have  been  appointed  in  connection  with  the 
seven  sections  of  the  exhibition,  viz. :  — 

l.  The  historv  of  phot  g  aphy,  including  illustrations  of 
early  processes,  the  progressive   development  of  prod 


tin  early  |  i  I  photomechanical   work  1   modern 

photographic    literature.    2.    Artistic     pho  nitfa 

illustrations  "t  the  present  condition  of  photographic  an  in 
the  various  colonies  and  in  India.     3    ['holography    as  an 

istry,  demonstrating  the  app  i  tphy 

and  the  special  processes  connects  I  with  the  pn  i 
tenses,  the  production  of  bras-  I'm  iogs,  camera  .  \ •■  ,  shown 
ition  ;  the  pi  iting 

of  aensit  it  ■  mi  din,  pi  inting   pro<  ctual 

operation  .    reproduction   of    pictures,   and  the  production 
oi     portraits   by   daylight    and   artificial    light      i.  P 
graphy  in  it-  application  to  industries,  such  a  tions 

having  photography  as  their  basis.  5.  A  pplications  of  photo 
graphy  to  the  aochromntics,  optics, 

eoscopy,    photom  troscopy trology 

and  magnetism,  asl my,  automatic  recording  apparai 

&t.  6.  Applications  of  photography  to  isea 

7.   Mi -■  i pplications  of  photography  . 

Notification  of  the  exhibition  will  shortly  in-  transmitted 
to  the  principal  Anna  engagi  <i  in  the  a  appa 

ratus  connected  with  photography  in  the  '  nited  Kingdom. 
The  Governoi  General  of  India,  the  Governoi  General  of 
the  Dominion  of  Canada,  and  the  Governors  ol  the  various 
colonies  have,  by  a  recent  mail,  been  requested  to  invite 
Indian  and  <  'olonial  manufacturers  to  exhibit. — ( 'hemist  and 
Druggist. 

Buying  Turpentine  by  Weight. 

In    Canada    a    system     is    coining    into    use    of   buying 
turpentine  by    "eight,  owing  to   the  losses   Buffered  by  re- 
tailers through  the  exudation  of  the  liquid  and  other  cat 
It  is  found  that   B  barrel,   supposed   to  contain   50  gal 
never  contains  more  thau  49.     The  rule  foi  asci  naming  by 
v,  .ight  the  contents  of  a  barrel  is,  after  deducting  the  ' 
of  barrel  from  the  gross  weight,  to  divide  the  product  bj 
the  number  of  pounds  to  the  imperial  gallon,   the  remainder 
representing    the   number    of    gallons    contained    therein. 
Thus— 

450  lbs.  gro-- 
7.J  lbs.  tare. 

8§)3.,u 

1 1 1  gallons. 

Manifestly  the  only  proper  way.  the  only  just  way,  to  buy 
turpentine  is  by  weight. — Ironmonger. 


Ixi.n   is   v   Field  for  Industriai  Enterprise. 

The  numbers  employed  in  the  trades  of  India  an 
follows:— There  are  nearly  2,000,000  oil  pressers— sho.vii  g 
what  an  opening  there  is  for  a  cheap  ami  useful  oil  mill ; 
ou  the  other  hand,  of  gas  and  candle  makers  there  are 
only  1,283 — while  the  use  of  kerosene  oil  is  spreading 
enormously — another  indication  of  material  progress.  Tl 
are  also : — 

\  >s. 
Arms  and  ammunition,  blasting  powder,  fireworks,        «.:Kii 
Bwords,  bows,  and  arrow-. 

Brass  ami  copper ' 

liriek  and  lime  burners,  besides  those  included       410,142 
among  potters. 

Earthenware  and  stoneware,  potters,  tc 2,846,204 

Glass  and  china '  i-ilJ' 

Gums,  dyes,  and  drugs 191,575 

Iron  takers  and  sellers i": 

Leather  tanners,  mostly  villagers 

Paper,  exclusive  ol  prison  labour :~ 

Ammi  initios,  &<  .—The  very  roughest  kind  of  gunpowder 
is  manufactured  all  over  the  country  and  used  tor  blasting 
and  for  fireworks.  The  necessary  ingredients  are  found 
everywhere,  and  improved  methods  of  manufacture  should 
be  introduced.  That  they  maybe  taught  thetrade  is  proved 
by  the  success  of  the  Government  establishment  for  the 
manufacture  of  service  powder  and  cordite. 


llltl 
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Babthknw  ubk,  &c. — Thereisno  reason  in  the  world  why 
lied  potters  of  Hindustan  should  not  be  taught  the 
higher  branches  of  ceramic  art.  Even  such  common 
articles  as  gallipots  are  imported. 

Leather,  &c. — The  Cawnpore   factories,  where  leather 

ol   all  kinds  are  manufactured,  could  hold  their  own 

re:  it   seems  incredible  under  these  circumstances 

iv    hides    should    be    exported,   or    leather    goods 

imported,  not  to  mention  the  horns  and  bones,  which  should 

all  be  kept  in  the  country  for  the  country's  good. 

Masons,  Stc— Of  these  only  17.67S  are  returned  as 
builders.  Amongst  the  stonecutters  are  reckoned  the 
carvers  in  steatite  or  soap  stone,  also  called  French  chalk. 
There  are  large  quantities  of  this  stone  to  be  found  at 
the  marble  rocks  near  Jubbulpore,  at  Mora  in  Jaipur, 
near  Tehri.  and  Orchha  in  Bundelkurtd,  and  in  the  Kurnal 
district  in  Madras,  where  it  is  called  bulpiim.  These  places 
are  easy  of  access,  and  the  men  who  have  worked  in  it  for 
generations  might  be  trusted  to  select  the  right  kind  of 
stone  for  gas-burners,  fire-proof  paint,  lubricants,  and 
marking-chalk  for  tailors.  German  steatite  costs  quite 
three  tunes  as  much  as  the  Indian  stone  would  come  to 
landed  in  England.  Some  50  specimens  were  sent  home 
some  years  ago,  but  nothing  came  of  it. 

Music,  &c. — The  musical  instrument  par  excellence 
throughout  India  is  the  turn-turn  or  hand-drum.  Square 
acres  of  parchment,  made  of  goat  or  sheep  skin,  are  used 
for  the  heads ;  this  parchment  should  be  prepared  by 
machinery. 


1'w'KitMAKKRS,  &C. — The  number  given  is  exclusive  of 
prison  labour,  which  turns  out  a  rough  article  made  by 
hand,  much  affected  by  the  natives  for  writing  on  with' 
their  wooden  styles.  The  same  kind  of  paper  is  also  made 
elsewhere  ;  but  paper  mills  are  being  erected,  as  will  be 
stated  further  on.  The  whole  of  the  290  tons  of  paper 
used  in  the  last  Indian  census  was  made  near  Calcutta.  In 
Gwalior  there  are  also  mills,  which  use  the  special  quality 
of  grass  employed  for  tough  paper.  Poona  and  Lucknow 
have  their  paper  mills  too.  There  is  also  a  project  on  foot 
for  using  bamboos  as  pulp  in  Burma.  Tenders  should  be 
asked  for  in  India  by  the  British  Government  for  blue  books 
and  other  publications,  especially  as  they  claim  that  they  go 
to  the  open  market  for  the  enormous  quantity  of  paper 
required. 

Tin,  &c. — Kerosene  oil  tins  are  now  converted  into  lamps, 
water  cans,  and  plates  for  roofing.  But  besides  the  keroseue 
tins  there  is  an  enormous  amount  of  tin  which  now  finds  its 
way  into  the  scrap  heap — the  tin  liniag  of  cases,  the  empty 
provision  tins.  &c.  If  a  process  of  removing  the  tin  could 
be  introduced,  the  material  is  all  there  ready  to  hand. 

Tools,  &c. — Sugarcane  presses  are  a  success ;  Swedish 
ploughs  are  obtaining  a  footing ;  but  a  fortune  awaits  the 
man  who  successfully  introduces  an  oil  press  or  a  hand 
loom  that  can  be  manufactured  in  the  country  and  be 
repaired  by  village  artizans.  Some  very  fair  cutlery  is 
turned  out  in  some  parts. 

Fuel. — The  fuel  consumed  on  the  railways  was,  in  tons:  — 


Coal,  English 178356 


Indian  . 


019,043      Coke 4,957 


l'atent  fuel. 


>;,13.j      Wood 358,756 


As  compared  with   pre- 
vious year decrease     i",711     Increase 153,801     Decrease 4,541     Increase 1,996  .  Increase 55,316 


Perce: 


ia-58 


6'21 


43-22 


As  compared  with  previous  years  the  total  consumption 
of  coal  increased  2*  62  per  cent.  The  consumption  per 
1,000  tons  gross  miles  varies  from  127' 13  lbs.  on  the 
Bombay,  Baroda,  and  Central  India,  to  286  "82  lbs.  on  the 
South  Indian  ;  and  the  average  cost  of  fuel  per  ton,  from 
Ks.  l-86  on  the  East  Indian,  which  uses  Indian  coal 
exclusively  from  its  own  collieries,  to  Rs.  4-89  on  the 
North-Western,  where  the  average  leatl  for  the  coal  varies 
from  140  miles  for  the  very  iudifferent  coal  found  on  the 
line,  to  255  miles  for  Bengal  coal,  and  where  large  quantities 
of  wood  fuel  are  used,  amounting  to  30  per  cent,  of  the 
whole.  This  wood  has  an  average  lead  of  only  50  miles, 
but  the  supply  is  gradually  diminishing. 

There  was  actually  less  coal  got  in  India  in  1893  than  in 
1892,  as  the  following  figures  will  show,  the  decrease  being 
entirely  due  to  restricted  output  in  Bengal.  The  total 
output  in  1880  was  1,019,793  tons. 


- 

Assam. 

Bstm  -         *"»>■    '    Burma.   |  « 

1892 

Tons.              Tons. 
164,050            13,284 

164,420            20,094 

Tons.           Tons. 
1,920,030    .       3,670 

1,870.720           9,938 

Tons. 
88,623 

94,348 

Central    j  -.,„.,„,       Nizam's 
—        Provinces.     M'" '-IS-     Territory. 

Punjab,         Total. 

Tons.           Tons.           Tons. 
1  1892          132,005            61             149301 

135,118             502                157,421 

Tons. 
66,852 

77,294 

Tons. 
2,537,696 

2329^55 

coal  resources  of  the  country,  and,  if  the  colliery  labour  is 
interfered  with,  another  obstacle  will  be  put  in  the  way  of 
progress. 

Most  of  the  imported  coal  is  English,  but  some  has  been 
sent  from  Australia  and  a  small  quantity  from  Japan. 
Briquettes  are  not  manufactured  or  imported  in  any  large 
quantity,  but  there  is  a  good  market  for  them,  both  for 
machinery  and  for  domestic  use. 

With  regard  to  petroleum,  only  the  figures  for  1892  are 
available,  and  are  as  under  :  — 


- 

Assam. 

Baluchi- 
stan. 

Burma.        Punjab. 

Total. 

1891 

1S92 

Gallons.       Gallons. 
23,000           138,000 

22,000                3,000 

Gallons. 
5,793,000 

8,098,000 

Gallons. 
2,000 

2,000 

Gallons. 
6,136,000 

8,725,000 

Cost  of  transport,  for  want   of  rail  or   tramways,  is   the 
greatest  impediment  to   the   development  of  the  enormous 


The  Yenangyaung  field  in  Upper  Burma  has  been  worked 
for  eighteen  years  by  the  Burma  Oil  Company,  which  has 
a  refinery  at  Kangoon,  and  a  sufficiency  of  machinery  and 
skilled  workmen  ;  the  increase  in  the  Burmese  figures  is 
almost  entirely  due  to  their  operations.  The  Assam  oil 
field  is  valuable,  and  when  the  railway  reaches  the  tract  an 
enormous  increase  in  the  yield  may  be  expected.  Locomo- 
tives should  be  so  designed  as  to  use  either  coal  or  crude 
oil,  or  a  mixture  of  both.  The  slack  coal  in  the  Punjab 
and  Baluchistan,  which  at  present  breaks  the  hearts  of  the 
engine  drivers,  should  be  made  into  briquettes.  Meanwhile 
the  imports  of  petroleum  arc  also  increasing  enormously, 
and  will  continue  to  do  so  as  tank  steamers  and  tank 
waggons  increase.  Already  the  earth  oil  is  displacing  vege- 
table oil  in  even  the  remotest  villages  in  the  land  ;  but  a 
cheap  safe  lamp  is  wanted  and  wick  manufactories  should 
spring  up  everywhere. 
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Iiu|>..ri>  •■(  Petroleum. 

-i. 

IV. 

Klsewhere 

Gallons. 

]  I..V.T 
1,109,141 

Gallons, 
t,ntfloo 

Gallons. 

38,08 
W81.000 

1,000 

07.0Si'.,'»'.i 

Iron  itc  of  surpassing  richness  is  found  in  the  Central 
Provinces  in  Madras  and  in  other  parts,  bul  is  not  worked 
to  any  large  extent,  except  at  Barrakur,  in  Bengali  about 
l  ,"ki  miles  from  i  alcutta,  neat  the  East  Indian  Railway. 
II.  ire  are  found  coal,  iron,  and  lime  close  to  the  work-,  and 
vet  it  has  taken  20  years  to  make  them  a  success.  The 
company  turned  out  last  year  10,047  tons  of  pig-iron  and 
9,970  of  castings,  and  sold  12,917  tons  of  pig  and  4,258  of 
castings  :  tin*  being  the  tir-t  year  in  which  a  market  has 
been  found  for  all  the  output  of  the  year.  "The  capital 
expenditure  of  the  company    up  to  September   1*'.'-,   was 

Rx.  185, I.     The  total  profit  on  the  working  of  the  year 

in  India  came  to  10}  per  cent,   on    the    total  capital,  against 
■  pei  rent,  in  the  preceding 

Imports  into  United  Kingdom  from  India  in  1892. 


Value.         Remarks. 


houc  



Hides,  dry 

Leather,  andi 

Tin 

"anut  

■  'ttoil.  llllse.'  I 

Sugar,  unrefined   


£ 
108,701 

394,327 
8,151,943 
2,031,831 

191380 
8312,408 

355,  tTJ 


Rising 
Falling 

I:    .    !i_ 

m 
Falling 

Fallen 


Exports  from  United  Kingdom  into  India  h 

1892. 

Article.                                     Value. 

Remarks. 

£ 

lc  -  a 

Painter's  colours 

Paper,  other  than  hangings  . 
Spirits 


134,463         Falling 

17.V.1I5  „ 

179,487  Risen 


\  B  sen"   and   "Fallen''  indicate  that  the  figures  have 

changed  from  the  year  before       Ris  ag     and  "  Falling,"  that  the 
change  has  been  -"-'in,:  on  f..r  some  i 

The  export  trade  to  the  United  Kingdom  does  not  keep 
pace  with  the  increasing  export  trade  as  a  whole ;  and  the 
direct  shipments  to  the  continent  of  Europe,  especially  to 
Itelgium  and  Germany,  are  constantly  increasing. 

Indian  Production  and  Consumption. 

Chi-.mi.  lis. — Increasing  largely.  There  is  a  good  field 
open  for  local  manufacturers  of  aniline  and  alizarine  dyes, 
the  imports  of  which  have  doubled  in  the  last  five  years. 
Out  of  94,782,000  ounces  landed  last  year.  84,318,000  came 

from   the   Continent.      They   are   replacing    the   indigenous 
dyes,  and  are  said  to   be  preferable  to  them  for  common 

use. 

I'oriKK. — Imports  depend  on  prices  and  on  good  harvests, 
when  more  copper  utensils  are  made.     If  the  cost  of  thi  -. 


could  be  cheapened  the  tali  would  be  •  nonnoualj  inore  ■ 
Belgium     is     sending    yellow      sheathing     In     increasing 
ties. 
Dras  (...   i  hemieaU  also  .  Ikdioo. — The  normal 
under  cultivation  is  about    1,100,00  SO  per  cent,  in 

Lower  Bengal,  and  about  hall  and  hall  of  the  n  tnainder  in 
the  North  West  Pi  1  Madras. 

India  possesses  only  one  gU  .ml  tbii 

i         lit  a  few  -mailer    glai 
wli.n  they  ■'."  nut  us.-  hroken  imported    glass,  tiny  turn   out 

Most  "f  tin-  brol 
reaches  the  ports  of   India  i-  sent  to  china,  where  it    i- 
1  up   by  th.-  (limes.,   glass-workers.      Good   glass 
making  materials  are  to  be  found  in  India,  and  a  factory  for 
the  manufacture   of   soda  water   bottles  alone  would   find 
i  iii. m  for  a  large  numbi  lives.    Window-glass 

is  new  largely  used  thi  India  where  only  -In  : 

were    used     beret  is    obtained    principally    from 

Belgium,  hut    English  soda-water  bottles,  either  from  the 

il  nsed  in  their  manufacture,  or  oi 
of  more  careful  testing,  are  found  to  be  In  tier  than  thosi 
other  countries. 

Paper.— Nine  mills,  of  which  four  are  in  Bombay,  turned 
out  26,834,692  lbs   ol  papi  I   in  1891,  at 
cent,  sin-,     1  -s.'i  :  ten   year-    ago  only   7'.    million  lbs.  were 
made.    The  quality  of  the  paper  has  il  late  years, 

and  there  is  a  large  and  in.  i  for  if.     Government 

professes   to  encoui  il'''  local  enterprise  in  i  .  and 

yet  tiny  do  nut  get  tin  ir  l".7j  million  railway  tickets  in 
India.  Were  they  to  do  bo,  it  would  keep  one  mill  going 
fur  six  month's.  Ihe  materials  used  are:  rags,  babui  and 
inonnj  grasses,  rice  straw,  jute  and  hemp  cuttings,  uld  jute 
bags  and  cloth. 

Salt. — The  imports  into  Bengal  and  Burma  are  steadily 
declining,  while  the  local  consumption  is  increasing  ;  it  was 
31,355,910  maunds  in  1888-89,  and  35,051,391  maunds  in 
18H2-93.  This  is  almost  entirely  due  to  the  extension  of 
railways,  as  the  price  of  salt  is  mainly  affected  by  the  cost 
of  transport.  An  increase  of  consumption  is  also  an  indica- 
tion of  greater  prosperity".  This  price  of  Liverpool 
declined  from  Rs.96  per  LOO  maunds  in  1883-84,  to  Rs.61'8 
in  189  2-93,  hut  is  rising  again. 


luiiwts  from 


Remarks. 


United  Kingdom 

Germany 

Arabia 

1  west)  .. 

Other  countries 


. 


Tons.         1 

•">.';7."s;        i'H.0.31  Lowest,  222,8fl0  in    - 

7.711  17.."/'l  Highest,  10M0S  in  1891-92. 

20,12!i        2j,ss7  Lowest.  9.840  in  1891-98. 

17397         S7.2«  (High«t.) 

3,421  I    west,  l.tsl  in  1891-92. 


Total 


_  . 

360,042 


The  following  manufactures  could  also  he  produced  in 
India,  the  raw  materials  and  skilled  labour  being  available  : 
— Explosives,  earthenware  and  porcelain,  fireworks,  glass, 
leather  goo  1-.  matches,  oil-  and  floor-cloth,  paints  and 
painter's  materials,  paper  and  pasteboard,  and  soap. 

Indian  Exports  for  1892-93. 


Articles. 


Rx. 


Remarks. 


her  than  indigo 802,013 

uid  skins  

1,141,179 

Lac : 

Oils 

Opium  91255,013 




Rising. 


Fluctuates. 
Rising. 
Fall. 

Fluf  i 
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Indian  Re-exports  in   1892-93. 


Articles. 


R:c. 


Remarks. 




1:        - 

43,435 



Fallirg. 

.•>-- 

U  S  rig. 

Chemicals 

Copiicr 

•      ISS 

-  and  resins 
Sugar  (refined)  . 


Eautuxi  i-  Uxral  10  per  cent,  of  the  whole  trade  is 
rted  from  the  French  Indian  ports,  being  mostly  grown 
in  the  neighbouring  British  territory,  and  from  Bombay  and 
Madras.  This  nut  is  also  called  the  ground  or  pea-nut, 
beiii'T  Arachis  hypogea.  An  average  crop  yields  about 
50  bushels  per  acre.  In  Kurope  it  is  used  as  a  substitute 
for  salad  oil.  in  the  manufacture  of  soap  and  of  lubricants  ; 
also  as  lamp  oil  and  for  dressing  cloth,  and  as  a  constituent 
of  margarine  ;  the  consumption  being  100,000  tons  a  year. 
Formerly  the  oil  was  prepared  in  India,  but  now  the  nuts 
are  chiefly  sent  to  Barcelona,  Marseilles,  and  Genoa.  It  is 
eaten  in  India  and  also  largely  in  the  United  States,  where, 
however,  the  Indian  product  does  not  find  favour  for  that 
purpose.  The  amount  exported  in  1892-93  was  1,525,000 
cwts.,  having  been  practically  stationary  during  the  last 
three  years.  However,  the  cultivation  is  extending  in 
Madras*.  It  is  extensively  used  in  Marseilles,  where  the 
husked  nut,  as  received  from  India,  is  ground  for  soap- 
making  by  rather  rude  machinery.  The  most  modern 
cotton-seed  mills  would  be  most  suitable  for  extracting  the 
oil,  with  a  little  additional  care,  due  to  the  difference  in 
value  of  the  raw  product.  A  steam  oil-mill  was  started  in 
Pondicherry  in  1890-92,  but  from  various  causes  was  not  a 
success.  There  is  no  reason  why  this  industry  should  not 
be  successful  in  India,  especially  as  the  by-products  are  of 
distinct  value.  Forty-eight  pounds  of  husked  nuts  are  suffi- 
cient wherewith  to  sow  an  acre.  In  the  Bombay  Presidency 
a  good  crop  usually  yields  about  4,800  lbs.  of  unhusked  nuts 
per  acre ;  the  average  crop  on  good  land  being  about 
3,500  lbs.  The  yield  of  oil  in  Bombay  is  often  as  much  as 
50  per  cent,  of  the  weight  of  milled  seeds  ;  in  Madras  it  is 
43  per  cent.,  and  in  Pondicherry  38  per  cent.  By  cold 
pressing  the  quality  of  the  oil  is  improved,  by  heat  the 
quantity.  The  shelled  nuts  are  sent  to  Europe,  the  pods  to 
Burmah  and  the  Straits  Settlements,  oil  to  these  places  and 
Mauritius,  and  oil-cake  to  Loudon,  Ceylon,  and  the  East. 
With  ground  nut-oil,  ghee  and  pure  gingelly  oil  is  adulte- 
rated. In  Southern  India  the  exportation  of  these  uuts  is 
most  extensive,  and  nine-tenths  of  it  is  monopolised  by  the 
natives.  The  following  figures  for  1891-92  will  show  the 
proportion  raised  in  each  district  and  the  destination  of  the 
exported  nut. 


From 


Cut. 


Bengal 84 

Bombay 1,0*1,987 

138 

Madras 187,688 

Burma G3 


To 


Cwt. 


United  Kingdom 45,009 

Belgium OS  ,271 

France 1,185,35S 

Gi  rmany 8,074 

Italy 74,845 

Egypt 93,097 

Others 5,5*7 


Cocoanvt  Palms. — The  export  of  the  products  of  these 
amounted  to  Rx.  486,688  from  1891  to  1893.  Out  of  the 
fibre,  or  coir,  is  made  matting,  cordage,  rugs,  and  brooms  ; 
of  the  oil,  candles  and  soap  are  manufactured ;  of  the  uileake, 
manure  and  food  ;  and  of  the  toddy,  sugar  and  spirits.  The 
local  consumption  of  these  articles  is  enormous. 

Hides. — There  is  an  increased  demand  for  tanning 
purposes  in  India,  and  also  for  goat-skins,  of  which  the 
United  States  take  three-quarters.  Gloves  and  parchment 
should  be  manufactured  wholesale  in  India. 

Tanned  Hides  and  Skins  have  risen  since  1889-90  from 
260,716  c-.t.  and  Kx.  2,524, 00S  to  298,930  cwt.  and 
Kx.  2,956,439.  The  trade  is  now  established  on  a  sound 
basis,  and  should  increase  enormously  in  the  near  future. 
In  Japan,  for  instance,  the  natives  are  producing  quantities 
of  fine  leather  for  travelling  bags,  &c. 

Manures. — 17,584  tons  of  bones  were  exported,  which 
should  have  been  ground  and  used  in  the  country ;  also 
1,032  tons  of  other  manures,  which  should  also  have  been 
used  locally. 

Oils. — If  the  wealth  of  oil-producing  materials  be  taken 
into  account,  it  is  passing  strange  that  so  little  oil  is  exported. 
"  Oil  has  been  expressed  for  many  centuries  by  the  '  ghance,' 
a  mortar  having  a  revolving  pestle  driven  by  hand  or  bullock 
power.  The  residual  cake  contains  a  large  quantity  of  oil, 
and  is  fed  to  the  cattle.  This  mill  is  in  general  use,  excepting 
where  Europeans  have  a  hand  in  the  production — European 
machinery,  of  course,  giving  better  results.  Until  six  or 
seven  years  ago,  vegetable  oils  were  almost  exclusively  used 
for  every  kind  of  lubrication  in  India."  A  similar  mill  to 
that  introduced  for  sugar  (which  see)  would  be  equally 
successful. 

Opium.— 75,384  chests  were  made  in  1892-93.  The 
following  figures  tend  to  show  that,  where  the  opium  shops 
are  numerous,  there  the  liquor  shops  are  few,  and  vice 
versa . 


Number  of  Retail  Shops 

Licensed  in  1892-93 

for  the  Sale  of 


Bengal.  N.W.P.  Punjab.  Burma.     C.P. 


Spirits 20,887       11,437         1,747 

Opium  and  other  nar-       4,670       4,912       3,401 
cotics. 


1,413 
34 


7,589 
2,180 


Number  of  Retail  Shops 

Licensed  in  1892-93 

for  the  Sale  of 


All 


Spirits 

Opium  and  other  nar- 
cotics. 


Assam.  Madras. 'Bombay  '  Berar.   j,,{!  ., 


320  ^    31,422  5,068 

1,138         1,276  2,415 


2,114      B2.0O3 

962  I    20,988 


Chemicals. — The  exportation  of  cinchona  bark  was 
-|  oou  lb-,  in  1888-89,  2,633,000  lbs.  in  1891-92,  and 
.  -  1,000  lbs.  in  1892-93,  besides  what  was  consumed 
locally.  There  are  large  Government  plantations  in  the 
1p  irj.'eling  district,  containing  nearly  4\  million  cinchoua 
trees,  the  harvest  of  the  year  being  304,000.  In  similar 
Government  plantations  in  the  Nilgiri  Hills  the  harvest  was 
119,000  lbs. 


Seeds. — Castor. — The  seeds  are  exported  in  increasing 
numbers  for  manure  cakes,  and  for  inferior  qualities  of 
linseed  cake.  It  is  not  recommended  for  cattle,  being  a 
purgative.  There  were  989,000  cwts.  exported  in  1892-93, 
and  the  quantities  are  increasing.  The  oil  is  used  in  India 
as  an  illuminant  and  a  medicine,  and  is  exported  to  the 
United  Kingdom  and  Australia  for  lubricants. 

Linseed. — A  marketable  article  has  been  produced,  as  an 
experiment,  in  India  of  this  fibre.  There  are  4,000,000 
acres  under  cultivation,  producing  2  cwts.  an  acre.  The 
maximum  area  is  5,000,000  acres.  The  seed  is  used  as  food 
to  a  limited  extent ;  the  quantity  crushed  for  oil  is  still  less, 
such  demand  as  exists  being  met  by  importation.  Eight 
million  cwts.  of  the  seed  are  exported  now.  The  seed  yields 
30  to  35  per  cent,  of  oil,  which  is  used  in  the  manufacture 
of  paint,  floorcloth,  oil-varnish,  and  soft  soap— all  of  which 
should  be  made  in  the  exporting  country.  Pure  linseed  is 
unknown  ;  the  oilcake  is  of  great  importance  as  a  cattle 
food,  for  which  the  Indian  seed,  being  richer  than  the 
Russian,  is  preferred. 
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Poppy,-  The  seed   is  used  u  food  in  India,  and  tho  oil 
for  cooking  and  lighting,     Belgians  nod    Prance  take  the 
liulk  of  the  exports,  using  the  oil   foi  soap,  for  adulterating 
oliv.  nil.  mm. 1  for  painters'  colours,     The  amount   exp 
in  1892  93  was  502,000  owts.,  and  is  decrees 

Sinn  \v  \  1 1  i;  Tliis  is  made  everywhere!  tin. 
hi  re  were  !  fai  iries ;  the  oarbonic  aoid  i~  empl 
in  the  manufacture  of  spurious  sparkling  wines  Vs  most 
of  the  water  used  is  anything  but  nice,  the  taste  for  tlii* 
product  is  quite  an  acquired  one,  I"  Karachi,  before  the 
uulleer  water  was  brought  in,  it  was  made  of  brackish 
water  j  then  is,  therefore,  nol  much  likelihood  of  an  export 
trade  springing  up. 

Sugar.— The  export  trade,  which  is  carried  on  mostly 
from  Madras,  is  struggling  for  existence— although  it  should 
be  thriving,  it'  the  cultivation  of  cane  were  encouraged.  At 
present  the  production  of  the  countrj  is  nol  sufficient  for 
local  consumption;  the  quantity  imported  to  supplement 
local  Buppliea  was  more  than  double  the  qu  intity  exported— 
i  cwts,  in  1892  93 The  Indian  Engineer. 


BOARD  OF  TRADE  RETURNS. 
Summary  op  Imports. 


Articles. 


Month  endingaist  Octobi  r 


UBS. 


1891. 


M-tala 

Chemicals  and  dyestuffs 

Oils 

Raw  materials   for  non-teitile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 
1,978,508 

170,759 

579.112 
4,459404 

35.337.297 


£ 
1,575^63 

116,432 

733,159 

35,663^85 


Summary  op 

Exports. 

Month  ending  31st  October 

1893. 

1894. 

Metals  (other  than  machinery)  .... 

£ 

2,591,-241 

Olt.l'H 
2    199,2  17 

£ 

2,505,7:;5 

725.772 

2.617.."."i 

18,179,792 

19,147,996 

Imports  op  Oils  por  Month  ending  :?1st  0<  tober. 


Articles. 

Quantities. 

Values. 

1893.           1894. 

1893. 

1894. 

7,040 

559 

94,512 

13,957,61s 
- 

1,495 
33,991 

52,782 

81,342 

1S,4M.353 
3,546 

£                £ 
s,650        nam! 

21,953 
116,212 
239,484 

5S.100 

96,616 
86,474 

250,393 
76,060 
43.15S 
24979 

103,550 

Other  articles  . .  Talue  £ 

22.542         35,728 
69,904 

Total  Talue  of  oils  . . . 

•• 

579,112 

733,159 

Imports  ..i     lt»w    Matkblai,   roa    N«in  Tkxtilb 
Industries  to b  Month  envmq    M   i  Octobek. 


I 


Bark,  Peruvian  .. 
Bristles Lb. 


QuantitiM. 


1893.  1S91. 


Values. 


Caoutchouc. 


Gum  :— 

Arabic. 


Cwt. 


Lac, Ac 

Qutta-percha 

Hides,  raw:— 
Dry 


Wet 

Ivory 

Manure  :— 
Guano Tons 

Bones 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn „ 

Etaves  

Mahogany Tons 

Other  articles . . .  .Value  £ 


i 

2.259 
21,111 

69,112 

1,498 

1  1,820 

23,030 

90,900 

167,047 

9,284 


111.177 


£ 


lv..  i. 


£ 
7,287 


272,571        307/184 


72,489        ' 

1,039 

13,019 

26,047 

69,134 

2,719 

22,225 

174,915 
5,810 


108,686 

10.129 
10,443 

12,116 

71,75s 

22,217 

222,2115 

4,979 


192,726       377,sl5 
1,404298 

1  t.539 
11.751 


14,1  II 
311,175 

69,1  Hi 

133,435 

7,508 
38,801 
117,220 

69,1 13 

71,639 
139,102 

10,426 
222,993 

4,222 


-I. 


387, 1 12 
1,163.800 
43,634 

77,131  94,110 

1, 199,2  IS      1,077,118 


Total  value  . 


1,159,104      4,536,262 


Besides  the  above,  drugs  to  the  value  of  65,6751.  were  imported, 
as  against  53,317 J.  in  October  1893. 

Imports  op  Chemicals  and  Dyestuffs  for  Month 
ending  31si  October. 


Quantities. 


Articles. 


1893. 


1894. 


Values. 


1894. 


Alkali Cwt.  9.SS6         15,14s 

Bark  (tanners',  4c.)    „  32,271         29,280  I 

Brimstone 51,033         55,205 

Chemicals Value  £  . . 

Cochineal    Cwt.  535              607 

Cutch  and  gambier  Tons  2.717          1.711 

Dyes:— 
Aniline Value  £ 

Alizarin •• 

Other 


£ 
8,806 

11465 

10,031 

130,901 

3,173 

56,51? 

23,735 
23,783 
1,995 


7,695 

12.H02 

U.854 

105,743 

3,633 
36,429 

42,113 

26,492 

3,050 
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Import?  of  Chejth  as   vm>  Dvestupps  for  Month 
ini'in..  3Ist  October — cont. 


Quantities. 


Values. 


Articles. 


K 


1894. 


IS!  3. 


181H. 


Indigo  C»rt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


2,350 

22,142 

47S 


U9S 
BSS 


£  £ 

42352  7,776 

19301  81,019 

6316  10,701 

131,583  127,563 


470.75U        416,432 


Imports  of  Metals  for  Month  ending  31st  October. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1893. 


Copper  :— 
Ore Tons 

Regulus „ 

TJnwrought  ....      „ 

Iron: — 
Ore „ 

Bolt,  bar,  Ac. . . .      m 

Steel,  unwrought..     „ 

Lead,  pi?  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals  , 


9,826 

12,424 

6.472 

256389 

s.056 

1,306 

16,051 

41,001 

44,500 

65,070 

43S8 


7,062 
4,587 
4,667 

353,321 

7,6so 

411 

13^54 

39,699 

•j«,sn:j 

6,499 


£ 
50,502 

276336 

172,157 
80,745 
15,112 

07,747 

3  875 

319,042 

260,603 

83,350 


4(5,1 10 
120,901 
190.2S7 
225,554 

66,839 

3,09.3 

130,670 

71,881 

2,225 

184,325 

236,461 

104,759 


1,973,508     1.575,963 


Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

396,622 
96,890 
21.881 

643,470 
145,653 

is,t75 

£ 
119,309 

39317 
163339 

B6/U8 
235,461 

£ 
171490 

56.201 
136.914 

91,655 
269,312 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles  ...       „ 

•• 

•• 

Exports  of  Metals  (other  than  Machinery)  foh 
Month  ending  31st  October. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1893.  1891. 


Brass Cwt. 

Copper  :— 
Unwrought 

Wrought „ 

Mixed  metal , 

Hardware Value  £ 

Implements , 

Iron  and  steel Tons 

Lead 

Plated  wares . . .  Value  £ 

Telegraph  wires         „ 

Tin Cwt. 

Zinc 

Other  articles  . .  Value  £ 

Total  value 


Exports  of  Drugs  and  Chemicals  for  Month  ending 
-1st  October. 


8,482 


S.217 


28,870  42,419 

33,557  26,564 

21,666  30,575 


243,717        211,270 
4,2  111  3388 


13,301  9,168 

17,802         13.735 


£ 
84,087 


69,318 

92,077 

411,6116 

167,1110 

103,035 

1,60S,708 

46,363 

32,389 

210,081 

56,631 

13.472 

70398 


£ 

31.170 

92,86S 

7".715 

61,689 

171.589 

117,936 

1,730,120 

43,464 

31.605 

22,262 

33361 

9,426 

63,024 


2,5H1,211 


2,505,735 


Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Articles. 


Quantities. 


1893. 


Values. 


1893. 


1894. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware , 

Glass : — 
Plate , 


357,700        575,600 


£ 
8324 


1,611,300 


40,485 


Sq.Ft. 
Cwt. 


Flint , 

Bottles 

Other  kinds 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

?cap Cwt. 


Total  value  . 


110,035 

7,551 

51,965 

13,957 

12,159 

4,476 
1,344,700 

77,992 
3,525 
48,055 


1,950,800 


31,301 


149,004 

8,458 
56,052 

19,297 

12,782 

4,115 
1,597,100 

81,365 
4348 

52,764 


£ 
16.127 


107388 

164,999 

30,378 

33.160 

95,296 

112,017 

66,247 

53.574 

110,350 

101,844 

139,148 

177.7s.' 

18,017 

9,920 

5,703 

7.979 

20,733 
26301 
11,090 

112,220 
36,141 
9S.567 
52,877 
112,331 
125,438 
22,565 
51,478 


21,469 
27,149 
16,328 

112,252 
82394 
87,702 
62,216 
116,184 
128.718 
31,449 
57.025 


2,399,247     2,617,500 


s 
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II. 


inontijlp  ^Jatriit  list. 

•The  iini>-t  k*ivi'ti  ire  tiit-  datee  <>f  tti«<  OffloieJ  Journtli 
whlob  eooeptanoee  ol  the  Complete  Bpedfloatioiii  in  idwttwd 
Complete  Bpeoiflcatloni  thui  edTOrtlsed  if  eooepted  ire  open  to 
Inspection  at  tin-  Patent  Offloe  Immediately,  and  to  opposition 
u  ithtti  uu  monthi  ol  tbe  nld  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
M  ICHINER1 

Aii'i  [CATIONS. 

19,529.  G.  C.  Douglas.     From  W.    Don  and  T    Watson, 

India.     Improvements  in  -conducting  composition  for 

retarding  thoflow   of  heal   from,  or  to,  boilers,  cylinders, 
refrigerators,  and  the  like.     October  15. 

19,691.  •'.  Lyle.  (mprovoments  in  retorts  for  beating, 
drying,  or  destructii  t  distillation,     t  Ictober  16. 

19,753.    !  .  tlliugworth.     Improvements  in  apparatus  f«-r 
steaming  textile  fabrics,  also  applicable  for  drying  fa! 
( Complete  Specific: n.     ( Ictober  1 7. 

19,832,  T.  Cndlipp.  Improved  hydro-extractor.  Oc- 
tober 18 

20,061.  .1.  Mitchell,  tmprovements  in  or  relating  to 
fastening  devices  for  the  doors  of  gas  retorts.     October  20. 

20,175.  O.  Perrier.  Improvements  in  processes  and 
apparatus  for  distillation.  Complete  Specification.  Oc- 
tober •J-.'. 

20,202.  .'.  Entwisle.  From  W.  L.  Wallis, United  States. 
Aii  improvement  in  pis  purifiers  for  furnaces.  Completi 
Specification.     ( Ictober  23. 

20,480.  .1.  .T.  Meldrum,  T.  F.  Meldrum.  and  J.  W.  Mel- 
drum.  Improvements  in  or  connected  with  the  treatment 
of  liquids  by  ga-es.     ( Ictober  -IS. 

i.  A.  Bloch.  Improvements  in  apparatus  for 
mixing  liquids  and  gases.      October  31. 

21,298.  F.  W.  Kent.  Improvements  in  and  connected 
villi  valves  for  hot  or  cold  water,  steam,  or  other  liquids  or 
gases,  and  improved  methods  of  operating  the  same. 
November  6. 

21,326,  \V.  P.  Thompson, — From  .).  Furbringer,  Austria. 
Improvements  in  muffle  furnaces.  Complete  Specification. 
November  6. 

91,372.  B.  Abeil.  Improvements  in  evaporating  apparatus. 
November  6, 

81,527.  I'.  \V.  Kctk.  An  improved  apparatus  for  cooling 
acids  or  other  fluids.     November  B. 

21,615.  J.  B.  Lee,  Improvements  relating  to  the  con- 
struction of  thermometers.     November  9. 

21,631.  E.  Orval.  Improvements  in  drying  kilns.  Filed 
November  9.  Date  applied  for  9  May  1894,  being  date  of 
application  in  Belgium. 

81,633.  II.  II.  Lake.— From  11.  See,  I  nited  states.  Im- 
provements in  evaporating  apparatus.  Complete  Specifica- 
tion,    November  9. 

21,778.  I.  S.  McDougall.  Improvements  in  evaporating- 
pans  for  tbe  concentration  of  sulphuric  acid  and  other 
liquids      Complete  Specification,     November  12. 

21,946.  W.Tbomsou  and  P.  J.  Worsley.  Improvements 
in  and  connected  with  furnaces  for  treating  chemicals,  ores, 
or  the  like.      November  13. 

L'u'.^t'..'.  .1.  Benson.  Improvements  in  apparatus  for 
mining  the  amount  of  acidity  in  liquids.     November  17. 

Complete  Specifications  Accepted.* 

1893. 

21,000.  P.  D.  de  la  Grce.  Improvements  in  and  relating 
to  evaporating  apparatus.     November  7. 


Brin's   Patent 

'•'"':  and   w     m    Jackson.     Improvements  in  mean 
utilising  the  pressure  in  cylinders  oi  reservoirs  containing 

' pressed  gases,  in  the  application  and  use  of  i 

Octobi 

1891. 

•'■  B.  Hilliat  I.     Preventing  gases  from  inte npling 

while  passing  through  liquids.     Novembci  7. 

Improvements  in  apparel 
or  evaporating  vis is  semi-solid  or  other  materials  at  low 

tetnpel.it, lie-  N 

1098    1 1     ii     i  iki       From  thi     ictiei    I  ■       :    hafl 
Kohlensaure-Industrit       An   improved  cap  foi    cylindei 
recepl  icli      foi      ml  liuing  liquid  or  gas    andei    pressure. 
Novembi  r  21. 

9049.  E,  A.   Uehliog  and    v  Steinbart,     Improvements 
in  ami  relating  t,,   pi  i  apparatus  for  analj 

gases  mixtures.     November  1  I. 

17,289.  11.  I     New .—From  E.  Han.     Sei  i  lass  \  II. 

17.314.  .1.  S.  Detwiler.     Im  in  apparal 
treating  powdi  re  I  materials.      November  7. 

17.315.  .1.  s.   Detwiler.     Improvements  in  apparatus  for 
blending  powdered  material-.      November  7. 

18,214.  11.11.   Lake.— From   R.  Schicht.     An  improved 
method  of  and  apparatus  for  drying  substances  which 
viscous  or  semi  Quid  in  Ibe  bol  stafc  >  31, 

19,169.  G.  I..  1'.  Edelioe.     An  improved  composition  for 
the  prevention  fl  inci  istation  in  boilers.     Novembi 

]'.'. 7:,:;.  T.  Illingworth,     Improvements  in  apparal 
steaming  textile  fabrics.     November  21. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

19,689.  W.  G.Smith.  Improvements  in  the  manufacture 
■  ■t"  night-lights,     i  Ictober  It;. 

19,692.  .1.  Lyle,  Improvements  in  the  manufacture  of 
solid  petroleum  fuels.     Octobei  It;. 

:    J.  Lyle.     Improvements  in  the  manufacture  of 
asphaltic  compounds.      October  It;. 

19,815.  II.  Tempest.  Improvements  in  the  manufacture 
of  fuel-blocks  or  briquette-.     (  hi,, ]„r  18. 

20,066.  \V.    E.   Price.     Improvements  in   apparal 
carburetting  coal  gas  or  other  gaseous  Huid.     t  Ictober  20. 

20,1"H.  R.  Schewe  and  F.  Messedat.  A  composition 
for  improving  petroleum  and  method  of  producing  such 
composition.     <  Ictober  i'l'. 

20,253    I'  i      rennanl  and  J.  E.  Hall.     Improve,, 
and  relating  to  apparatus  for  regulating  or  controlling  the 
-apply  of  fluids,  chieth   designed  for   use   in   connection 
with   apparatus    for  carburetting   or  enriching  gas.     Octo- 
bei 23. 

20,375.  F.  X.  Byerley.  tmprovements  in  the  manufac- 
ture of  asphalt  and  the  like  from  petroleum  and  in 
apparatus  therefor.     October  24. 

20,414.  R,  Fegan.  Improvements  in  the  manufacture  of 
briquettes  for  fuel.     October  25. 

20,502.  W.  Sander — From  C.  F.  Winkelmann, Germany. 
New  or  improved  fire-lighter.     October  26. 

20,609.  W.  IS.  Fitch.  Improvements  in  candles.  Octo- 
ber 27. 

20,941.  \\".  Ritchie.  Improvements  in  or  relating  to  pa-- 
carburetting  apparatus.      November  I. 

20,998.  J.  Morrison  and  T.  Hootb.  An  improved  appa- 
ratus for  producing  and  saving  gas.     November  '2. 

21,051.  J.  Ruscoe.  Improvements  in  apparatus  for 
charging  gas  retorts.     November  2. 


22 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.    [Not.S0.189*. 


-hers.     A  novel  or  improved  process  and 
means  -    electrical    energy  from    fuel   gases. 

November  3. 
21,222.  T.    1..   Willson.     Improvements  in  the  manufac- 
I;ir,  ,  and  use  of  gas  for  illumination,  heating, 

ler  purposes,  aud  in  apparatus  therefor.     Novem- 
ber 5. 
21,441.  R.  Denormandie  and  H.  Heunebutte.     Iinprove- 
i    in    the    manufacture   of    petroleum   briquettes   or 
November  7. 
21,655.  E.    .1.    Daff.     Improvements    in    g.is    producers. 

mber  10. 
21,658.  J.  J.  Adkins.     S,-r  Class  XVII. 

in.     Improvements   in   apparatus  for  the 
manufacture  of  coke.     November  14. 

6.   W.  II.   Biggs  and   15.    15.   Greenhow.     Improve- 
ments iu  the  manufacture  of  artificial  fuel.     November  14. 

22,170.  A.  E.  Taveroier  and  W.  L.  Malcolmson.  A  new 
household  briquette  fuel.     November  16. 

22.1S4.  C.  W.  Finkney.  Improvements  in  or  connected 
with  apparatus  for  the  manufacture  of  gas  from  liquid 
hydrocarbons.     Complete  Specification.     November  16. 

Complete  Specifications  Accepted. 
1893. 

21,926.  F.  E.  Baron  and  C.  C.  Fry.  Improvements  in 
liquid  fuel,  and  in  means  or  apparatus  employed  in  the 
manufacture  thereof.     October  24. 

22,169.  F.  McXamee.  Improved  fuel  for  domestic  and 
steam  purposes.     November  21. 

22.378.  E.  de  Pass.— From  L.  J.  Baptiste.  Improve- 
ments ia  machines  for  the  manufacture  of  candles. 
October  31. 

24,422.  E.  E.  Dulier.  An  improvement  in  apparatus  for 
destroying  smoke.     October  24. 

24.856.  J.  Young.  Improvements  in  obtaining  cyanides 
and  ammonia  direct  from  the  air  or  other  gases  containing 
Ditrogen.     November  7. 

24,955.  B.  J.  B.  Mills. — From  La  Compagnie  Inter- 
nationale pour  l'Exploitation  des  precedes  A.  Seigle.  See 
Class  XII. 

1894. 

4283.  O.  Imray. — From  La  Societe  Anonyme  des  Moteurs 
Thermique  Gardie.  Process  for  the  manufacture  of  com- 
bustible gas.     November  14. 

12,888.  J.  C.  Fell. — From  M.  M.  Armstrong.  Improve- 
ments in  the  method  of  burning  fuel  to  obtain  complete  and 
smokeless  combustion  and  in  the  furnaces  used  therefor. 
September  26. 

16,395.  W.  F.  Browne.  Improvements  in  the  manu- 
facture of  gas  and  in  apparatus  therefor,  and  in  the 
utilisation  of  the  waste  heat  produced  therein  for  the 
generation  of  steam.     November  14. 

17,484.  E.  Kirbis.  Method  of  manufacturing  artificial 
fuel.     November  7. 

17,670.  F.  Bremme.  Improved  mode  of  treatment  and 
apparatus  for  the  carburation  of  gases.     November  14. 

19,127.  J.  T.  Donovan  and  H.  L.  Gardner.  A  new  and 
improved  process  for  the  production  of  ozone.  Novem- 
ber 14. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1894. 

736.  J.  H.  W.  Stringfellow.  Improvements  in  the  treat- 
ment of  tar  and  in  obtaining  useful  products  therefrom. 
November  21. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

19,712.  G.  W.  Johnson. — From  The  Chemische  Fabrik, 
late  Goldenberg,  Geromout,  and  Co.,  Germany.  A  process 
for  obtaining  lactyl  compounds  derived  from  methyl  aniline, 
ethyl-aniline,  />  anisidine,  and  yi-phenetidine.     October  16. 

19,885.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Auiliu  Fabrikation,  Germany.  Manufacture  of  colouring 
matters  of  the  induline  series.     October  18. 

19.970.  C  I).  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  direct 
dyeing  colouring  matter.     October  19. 

19.971.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Manufacture  of  direct- 
dyeing  colouring  matter.     October  19. 

19.972.  C.  D.  Abel.— From  The  Aetien  Gesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Manufacture  of  direct- 
dyeing  colouring  matter.     October  19. 

20,086.  A.  Levinstein.  Improvements  relating  to  the 
manufacture  of  cellulose  from  the  waste  produced  in  the 
extraction  of  tanning  and  dyeing  materials.     October  20. 

21,227.  ().  Imray. — From  The  Farbwerke  vonuals Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  stable 
diazo-compouuds  in  concentrated  liquid  or  solid  form. 
November  5. 

21.786.  A.  G.  Green  and  15.  Jansen.  Production  of 
dehydrothioaniline  sulphonic  acid  and  of  colouring  matters 
therefrom.     November  12. 

21.787.  A.  G.  Green  and  R.  Jansen.  Production  of  a  new 
basic  yellow  colouring  matter.     November  12. 

21.788.  A.  G.  Green  aud  II.  Jansen.  Improvements  in 
the  manufacture  of  red  direct  cotton  colouring  matters. 
November  12. 

22,174.  H.  S.  Wilkinson.  Improved  dyewood  extractor. 
November  16. 

22,273.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  pioduction  of  mixed  disazo  dyestuffs  from  delta-amido- 
naphthol.     November  17. 

22,276.  \V.  W.  Horn.— From  W.  Maybury,  United  States. 
Improvements  in  and  relating  to  thickeners  or  vehicles  for 
colours,  mordants,  and  the  like.     November  17. 

Complete  Specifications  Accepted. 

1893. 

20,605.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
compounds  suited  for  use  in  the  preparation  of  diazo- 
compounds  and  their  application  in  the  production  of  dyes. 
October  31. 

24,365.  P.  R.  J.  Willis. —  From  W.  J.  Matheson. 
Improved  process  for  making  solid  and  friable  colouring 
matters  from  logwood  extract  and  other  dyewood  extracts. 
October  24. 

24,543.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  I'abrik.  The  manufacture  of  colouring  matters  and 
of  intermediate  products  related  to  the  rhodamine  series. 
October  24. 

24.714.  S.  Pitt. — From  L.  Cassella  aud  Co.  The  pro- 
duction of  azo-uyestuffs  derived  from  a,  a,  azimidonaph- 
thalene.     October  31. 

24.715.  S.Pitt. — From  L.  Cassella  and  Co.  The  pro- 
duction of  dyestuffs  from  di-azo  safranines  and  amido- 
naphtholes.     October  3 1 . 

24,870.  C.  Dreyfus.  The  manufacture  and  production  of 
new  colouring  matters.     October  31. 

25,074.  H.  E.  Newton. — From  the  Farbenfabriken  vonuals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  sulpho 
acids  of  the  naphthalene  series  derived  from  naphthalene 
P{  j83  disulpho  acid  or  naphthalene  /32  /33  disulpho  acid. 
November  7. 
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25,074a.  H,   K.  Nowton.  —  From    The    Farbenfabriken 
nil-  l     Buyer  and  Co,     Tho  manufacture  or  production 
9,  t),  dihydroxj  aapbtbaleoi     8|  ■',    disulphonic    acid. 
November  7. 

i-'..  i. 

406.  i»  Imraj  -  From  ["he  Farbwerke  m;uh!-  Meister, 
Lucius,  aud  Brttning.  Improvements  in  the  production  <>f 
aulphurous  aromatic  bases  and  of  their  Bulphonic  acids. 
November  1 1. 

515.  .1.  V .  .1  din-on.  —  It. >m  Kulle  and  Co.  Improve- 
menu  in  and  relating  to  tin-  manufacture  of  azo  dye-tuffs. 
November  14. 

973.  11.  E.  Newton.  —From  The  Farbenfabriken  vormals 
P.  Bayer  and  Co.  The  manufacture  or  production  of 
anthraquinone  derivatives.     November  21. 

974.  II  1'  Newton.— -From The  Farbenfabriken  vormals 
I".  Bayer  and  *  •  rhe  manufacture  or  production  of 
colonriog  matters  derived  from  anthraquinone.  Novem- 
ber SI. 

975.  II.  I'.  Newton. —  From  The  Farbenfabriken  vormals 
I'.  Bayer  and  Co.  The  manufacture  or  production  of 
hydroxyanthraquinones.     November  21. 

I(i02.  II.  V..  Newton.     From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.     The  manufacture  or  production  of  ilve 
stuff-.    November  21. 

1063.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Haver  an  I  Co.  The  manufacture  or  production  of 
3,-naphthol.  a,  /9,-disulpho  acid,  and  fl, -naphth) limine, 
a,  /9,-disulpho  acid.     November  21. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

111,722.  T.  Ulingwortb.  Improvements  in  the  process  or 
method  of  rendering  certain  woollen  and  worsted  fabrics 
nnspottable,  unshrinkable,  and  impermeable.     October  17. 

20,033.  .1.  L.  Byrom  and  I!.  I*.  Bvroni.  Improvement-  in 
the  manufacture  of  vain-  mad.  from  wool  and  other  fibre  or 
fibres  combined,  aud  in  apparatus  employed  therefor. 
I  Ictober  20. 

20.121.  .1.  V.  Johnson. — From  L.  F.  tiros,  France. 
Improvements  in  aud  relating  to  the  manufacture  of  cotton 
thread.      <  Ictober  22. 

20.122.  .1.  V.  Johnson.  —  From  L.  F.  Gros,  Fran..-. 
Improvements  in  the  manufacture  of  printed  woven  fabrics. 
October  22. 

20,133.  U.  M.  Harvey.  An  improvement  in  the  manu- 
facture of  inlaid  floor-cloth,     i  Ictober  22. 

20,341.  (i.  ( '.  Franklin.  Improvements  in  broad  silk 
pieees,  and  in  the  manufacture  of  the  same.  Complete 
Specification,     Oetober  24. 

20,763.  T.  Burrows  and  I).  E.  Kadchffc.  Improvements 
in  machines  for  combing  vegetable  or  animal  fibres,  such 
as  ramie,  flax,  wool,  or  silk  waste,  and  preparing  same  for 
spinning.     ( tetober  3o. 

81,029.  W.  (i.  Thomson.  Improvements  in  the  method 
of  aud  apparatus  for  manufacturing  inlaid  linoleums  and 
other  floor-cloths.     November  2. 

21,519.  T.  H.  C'obley  and  D.  Scott.  Improvements  in 
the  treatment  of  waste  from  textile  manufactures  in  order 
to  recover  fibres  therefrom      November  8. 

22,004.  T.  K.  Hanmer.  Improvements  in  finishing  textile 
or  woven  fabrics.     November  1 «. 


Compute  Sfii  ii  ti  i  ni  kd. 

21,660    B  Harraclough.     (mprovemeni 

2  1. 

21,976    W     E.  Heys.     From  E.  i 
XII. 

ote  H.  de  I  I 

manufa  n,      Noi  emb  r  21. 

1894. 

1089     '  ad  P.  W.  Nicolle.     fm| 

treatmi  table  fibrous    mattei  -    ti     obtain    I 

therefrom      S  iveml  er  I  i 

17,625.  \    •  m.    ]  in  appar 

Bcourio  unl  the  like,     Oclol  ei  24. 


VI.— DYEING,  CALICO  PETNTTNG,  TAPER 
STAINING,  and  BLEACHING. 

Applications. 

20,308.  XV.    E.    ICaj    and   The  Thornliebank    Co.,   Lira. 

Improvement-  it  and  relating  to  the  printing  and  mercerising 
of  cotton  fabrics.     '  Ictober  24. 

21.119.  T.  Lye  and  XV.  T.  Lye.  Impi  in  the 
bleaching  or  dyeing  ol   "  chip,"  "  straw  "  and  "chip] 

and  "straw  plait."     November  3. 

21.120.  T.  I. ye  and  XV.  T.  Lye.  Improvements  in  the 
printing  or  colouring  of  "chip  "  and  "  straw  "  in  plait  and 
otherwise,  aud  in  means  or  apparatus  employed  therein. 
November  3. 

21,287    J.  A.  O'Loughlin.     Improvements  in  and 
nected   with   the  production    of  patterns   on    indigo-dyed 
cotton  fabric-.      November  6. 

21.:U4.  F.  Scott  and  Ft.  J.  Fliutoff.  Improvements  in 
the  printing  of  aniline  black.     November  6. 

21,481.  XV.  I.  Iliffe,  J.  J.  II.  Sturmey,  and  ,7.  Ward. 
New  or  improved  method  of  and  menus  for  printing  colours 
and  the  like  on  textile  fabric-.      November  8. 

22.221.  J.  Clapham,  \V   W.  I..  I.ishman,  and  M.  Jeffer- 
son.     Improvements  in  machinery  for  dyeing  and  blea 
yarn-  and  fabrics.     November  17. 

Complete  Specifications  Accepted. 

1893. 

15,829.  O.  Imray. — From  F.  Erbau  and  L.  S]  : 
Process  for  dyeing  textile  material  in  cops  or  spools  with 

alizarin,   and  other  mordant  dyes.     October  21. 

23,750.  M.  Williams.  Improvements  in  or  appertaining 
to  tbe  bleaching  of  fibrous  or  textile  materials.  Novejnr 
ber  14. 

1894. 

98.   A    H.  Leggif.      Improvements  in   machines  or  appa- 
ratus for  applying  bronze   or  other   powders  to  the  stu 
of  paper,  cardboard,  cloth,  and  such  like.     November  7. 

6887.  C.  F.  Cross  and  E.  J.  Hevan.— From  C.  Be.,  lie. 
A  process  for  marking  indelibly  on  paper,  fabrics,  and  like 
receptive  material.     November  7. 

19,226.  W.  II.  Thorpe.  Improvements  in  machinery 
for  mordanting,  dyeing,  washing,  aud  -coaling  hanks  of 
yarn.     November  14. 

19,235.  T.  Ingham.  Improvements  in  dyeing  mixed 
woven  or  knitted  fabrics.     November  II. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

iy.— From  The  United  States  Smokeless 
I  United  States      Preparation  of    ammonium 

chromatid.     Complete  Specification.     October  1G. 

19.768.  •'.  F.  Riley,  Improvements  in  the  process  ol 
manufacturing      or      recovering     cyanogen      compounds. 

r  17 

19.769.  J.  E.  Riley.     Improvements   la  the  manufacture 
iphuric  acid.     <  ictober  17. 

y.     Improvements  ia  Ihe  production  or 
manufacture  of  ammonia.     October  17. 

19,876.  J.  Armstrong.  Improvements  in  concentration 
and  storing  acids,  alkalis,  and  other  chemicals, and  furnaces 
and  apparatus  therefor.     October  18. 

20,10*.  W  L.  Wise.— From  Deutsche  Solvay-Werke 
Actien-Gesellschafr,  Germany.  Improvements  in  the 
manufacture  or  production  of  ehromates.     October  22. 

I.  W.  L.  Wise.— From  Deutsche  Solvay-Werke 
Actieu-GeseDschaft  Germany.  Improvements  in  the 
manufacture  or  production  of  manganates  and  stannates. 
Cctobcr  22. 

20,623.  P.  Batescn  and  E.  K.  Muspratt.  Improvements 
in  the  manufacture  of  carbonate  of  soda.     October  27. 

20,901.  M.Guthrie.  Improvements  in  or  relating  to  the 
position  of  alkaline  chlorides.     November  1. 

21,447.  J.  Y.  Johnson. — From  X.  Basset  and  W.  de 
Baranoff,  France.  Improvements  in  the  treatment  of 
alkaline  salts  or  the  salts  of  alkaline  earths.     November  7. 

21,529.  E.  Andreoli.  Production  of  vinegar  by  means  of 
ozone.  Complete  Specification.  Filed  November  S.  Date 
applied  for  20  July  1894,  being  date  of  application  in 
lielgiuni. 

2!, 557.  A.  Walker.  A  new  process  for  the  purification 
and  utilisation  of  the  chemical  by-product  known  as 
sulphate  of  lime  sludge.     November  9. 

21,7.12.  II.  Y.  Castner.  Improvements  in  the  manufac- 
ture of  alkali  cyanides.     November  10. 

21,774.  M.  N.  d'Andria.  Improvements  in  and  con- 
nected with  the  production  of  caustic  soda,  caustic  potash, 
and  barium  and  strontium  hydroxides.     November  12. 

21,778.  I.  S.  McDougall.     See  I  llass  I. 

21,945.  W.  Thomson  and  B.  J.  Worsley.  Improvements 
in  apparatus  for  use  in  the  decomposition  of  common  salt, 
in  the  production  oi  sulphate  of  soda,  or  for  analogous 
purposes.     November  13. 

21.962.  W.  Wyld  and  J.  H.  Cox.  A  new  or  improved 
method  of  manufacturing  persulphate  of  iron  or  ferric 
sulphate.     November  .4. 

21.963.  W.  Wyld  and  J.  H.  Cox.  A  new  or  improved 
method  of  manufacturing  ferric  sulphate.     November  14. 

22,028.  L.  Gautreau,  E.  Charbonnier,  and  E.  Serrant. 
Erocess  of  manufacture  and  employment  of  humie  acid  and 
its  compounds.     November  14. 

22,207.  II.  H.  Lake.— From  C.  Pieper  and  C.  Fellner, 
Germany.  Improvements  in  and  relating  to  the  manu- 
facture of  ammonia  and  by-products.     November  16. 

22,251.  J.  J.  Crosfield  and  O.  S.  Johnson.  New  or 
improved  crystalline  salts  containing  soluble  compound 
silicates  and  method  of  manufacturing  the  same.  No- 
vember 1". 


Complete  Specifications  Accepted. 
1893. 

23.889.  G.  Jarniay.      Improvements  in   or  appertaining 
to  apparatus  for  drying  bicarbonate  of  soda.     November  21. 

23.890.  G.  Jarmay.     Improvements   in   the  manufacture 
of  rerined  bicarbonate  of  -oda.     November  21. 


24,17.'>.  E.  J.  Hunt.  Improvements  in  treating  the 
residual  products  of  certain  manufactures,  and  in  treating 
certain  metallic  ores  for  the  manufacture  of  chlorine. 
November  14. 

24,856.  .1    Young.     N, .  Class  II. 

25.023.  II.  Gaakel!,  jun.,  V.C.Driffield,  A.  Carey,  and 
F.  \V.  Wright.  Improvements  in  and  connected  with  the 
manufacture  of  bleaching  powder.     October  31. 

25.024.  II.  Gaskell,  jun.,  and  A.  Carey.  Improvements 
in  or  relating  to  the  manufacture  of  chlorine.     October  31. 

1894. 

60.  I.  Werlein.  An  improved  method  or  process  of 
hardening  aluminous  materials  and  the  product  obtained 
thereby.     November  7. 

14,905.  E.  Dresel  and  J.  Lenhoff.  Process  for  the 
manufacture  of  neutral  sodium  carbonate,  neutral  sodium 
sulphite,  and  sodium  borates  from  sodium  chloride. 
November  21. 

17,289.  H.  E.  Newton. — From  E.  Hart.  Improved 
apparatus  for  the  condensation  of  nitric  acid  and  other 
vapours.     October  24. 

17,556.  J.  Ascough.  Improvements  in  the  manufacture 
of  sodium  biborate  or  borax.     October  24. 


VHl.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

20,050.  J.  W.  S.  Holt  and  S.  Hargreaves.  Improvements 
in  or  relating  to  the  manufacture  of  crucibles,  fire-clay, 
refractory,  and  non-conducting  bricks  and  blocks,  furnace 
linings,  or  the  like.     October  20. 

20,113.  H.  Cartlidge.  Improved  construction  of  potters' 
kilos.     October  22. 

20,138.  E.  A.  Shaw.  Improvements  in  the  manufacture 
of  pottery  or  like  ware.     October  22. 

20,156.  F.  W.  Crebbin.  Improvements  in  crucibles, 
"  firebrick  "  articles,  and  fireproof  or  refractory  composition 
for  lining  furnaces  and  the  like.     October  22. 

20,287.  J.  Slater  and  A.  Doulton.  Improved  methods  of 
preparing  "  transfers  "  for  use  in  decorating  ceramic-ware. 
October  24. 

20,557.  W.  G.  Moore.     See  Class  X. 

20,964.  F.  von  Hardtiuuth.  Improvements  in  presses  for 
the  production  of  tiles  and  other  ceramic  ware.  Complete 
Specification.     November  1. 

21,091.  T.  H.  Stubbs.  Improved  method  or  methods  of 
decorating  tiles  or  the  like.  Complete  Specification. 
November  3. 

21,191.  J.  Adams  and  J.  Sherwin.  An  improved  method 
of  stamping  undercut  dovetailing  notches  or  indentations  on 
or  in  the  backs  of  encaustic  and  other  tiles  and  other  ceramic 
productions.     November  5. 

22,008.  C.  D.  d'Enghien.  A.  D.  d'Enghien,  and  S.  D. 
d'Enghien.  Improvements  in  kilns  or  ovens  for  firing  terra- 
cotta and  other  like  materials.  Complete  Specification. 
November  1  4. 

Complete  Specifications  Accepted. 
1893. 

23,505.  R.  Y.  Foley  and  F.  L.  Carslake.  Improvements 
in  or  relating  to  the  manufacture  of  clay  goods.  No- 
vember 14. 

23,753.  A.  Maw,  G.  H.  Maw,  and  B.  Suart.  An  apparatus 
for  applying  glazes  or  enamels  to  tiles  or  other  like  goods. 
November  14. 
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24,283.  .1  E.  G.  Meran.  Improvements  relating  to  the 
manufacture  of  potter] ,     « lotobei  81 . 

■j  1,682.     The    Woroi  stei     Roj  al     Pot  .    Lim. 

i;    p,  Evans,  A    liushton,  and  II    Hawker,     Improvements 
in  tho  manufacture  of  potter]  or  earthenware      0  tober24. 

1894. 

878,  i  Bohm.  Improvements  in  the  manufacture  of 
i  ii.ii.irii.il  glass  letters  an. I  other  de>  ices.    <  October  24. 

17,366.  Craven,  Dunnill,  ami  Co.,  Lim.,  and  T  Pitt. 
Improvements  in  apparatus  for  the  manufacture  of  tiles. 
<  Ictobi  r  -J  i. 


IX.— HUH. DING  MATEBIALS,  CLAYS,  MOKTAKS 
vnd  CEMENTS. 

Applications. 

19,580.  '  Williams.  The  manufacture  "t  improved 
fireproof  ami  weather-proof  materials  or  products.  Octo 
bet  15. 

19,647.  \V.  Owen.  Improvements  in  or  relating  to  the 
manufacture  of  artificial  -tunc.     October  1G. 

ll>, 7:17.  J.Wheeler.  \.u  improved  material  for  roofing, 
weathering,  ami  decorative  purposes,     i  Ictober  17. 

19,829.  J.  Tulloch.  Improvements  in  tubular  bricks  or 
blocks  ami  «all  lininss  for  fireproof  buildings.     October  is. 

19,847.  V  1  >.i\  iis. — From  G.  Frederick  and  S.  1".  Davies, 
Australia.  An  improved  composition  for  use  on  streets, 
kuiIs.  pavements,  ami  the  like,  ami  on  the  surfaces  of  wood 
ami  metal.      October  18. 

20,650.  I..  Kupper.  Improvements  in  gypseous  walls. 
Complete  Specification.     October  29. 

20,848  E.  Wilder  and  H.  Holt.  Improvements  in  the 
process  of  manufacturing  and  calcining  Portland  cement 
and  in  the  calcining  of  similar  material.     '  Ictober  31. 

I.  C.  I'.  Bowman.  Improvements  in  or  relating  to 
fireproof  doors,  screens,  ami  partitions  fur  buildings  and 
other  structures.     October  31. 

21,173.  J.  Sheppard  and  !■'.  Dashwood.  Improved  firt- 
and  heat-resisting  ami  ventilating  Boors,  ceilings,  and  other 
structures.     November  .">. 

21  .."i '_'.">.  T.  H.  Lewis.  An  improved  paving  and  flooring 
block.     November  s. 

21,586    M.Williams.     Improvement   in  the  manufacture 
of  asphalt  blocks  and  slabs  for  paving  and  other  purp 
November  9. 

21.734.  E.  Weckwarth  and  M.  Hoeft.  Improvements  in 
and  relating  to  the  manufacture  of  cements  for  making 
mortars  suitable  for  the  production  of  artificial  stone. 
November  10. 

21.735.  E.  Weckwarth  and  M.  Hoeft.  Improvements  in 
autl  relating  to  the  manufacture  of  lime  mixtures  and 
cements,  or  mortars  suitable  for  use  in  the  production  of 
artificial  stone.     November  10. 

22,001.  W.  V'Hilten.  Improvement;  in  fireproof  con- 
struction.     November  14. 

Complete  Specifications  Accepted. 

1894. 

2217.  D.  Belloe  and  E.  Beuard.     Improved  proci 
transforming  roasted  cements  into  powder,  and  in  apparatus 
therefor,    t  let  ber  24. 

10,585.  C.  Geige.     A  new  or  improved  inethi 
for  the  manufacture  of  artificial  wood.     November  14. 

12,350.  W.  Bruch.  Improvements  in  the  utilisation  of 
precipitated  sewage  matters  (for  the  manufacture  of 
cemeuti.     October  24. 
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X.— METALLURGY,  MINING,  Era 


Applications. 

19,797.  Hie  Cowper-Colcs  Galvanising  Syndicate,  Lim., 
and  s.  O.  Cowper-Coles.  Improvements  in  or  connected 
with   the   manufacture   or  production 

ami  i. tin  ,  n,   coated  metallic  articles.     October  17. 

20,067.   1.  Mul.ii  .     a  method  of  carburetting  the  surfs 
of  armour  plates,     i  Ictober  20. 

20.H71.  1.    Bat  ;erl      Proc  ss  for  coating  metals  with  tin. 
i  20. 

20,247,  D.  W.  Sugg.  An  improved  metallic  alloy. 
Complete  Specific       i      October  23. 

20,365.  W.  S.  Rawson  and  R.  ffeathfield.  A  process  for 
recovery  ol  zim  ip  galvanised  iron  and  from  hard 

i  and  other  tine  alloy-,     <  ictober  2  I. 

20,422.  W.  P.  Thompson.— From  E.  Bertrand  and  0 
Thiel,  Austria.     Improvements  in  the  ol   steel, 

steel}  iroD,  or  h  mogeneous  metal.    October  25. 

20,557.  W.  G.  Moore.  Improvements  in  furnaces  for 
heating  and  annealing  steel,  iron,  brass,  castings,  glass, 
earthenware,  and  the  like,     i  Ictober  27. 

20.615.  .1.  C.  Fell.— From  F.  A.  Gooch  and  L.  W  Ido 
United  States.  Improvements  in  pr  icesses  for  reducing 
aluminium.     Comp    '•   Sp(  cifieatinii.     October  27. 

20.616.  J.  C.  Fell.— From  1".  A.  Gooch  and  L.  Waldo 
United  States.  Improvements  in  processes  for  reducing 
aluminium.     Complete  Specification.     I  Ictober  27. 

20,636    A.  Ryrie.     Improvements  for  the  protection  from 

corrosion  .  d  I  pr.  sei  ration  of  iron  ud  othi  r  metallic 

•  '.'toiler  29. 

20.814.  C.  I'.  Claus,  C  Goepner,  inrl  ( '.  Wichmann. 
Improvements  in  the  treatment  oi  argentiferous  and 
auriferous  complex  sulphuretted  on  -      I  li  ■   bi 

20.815.  E.    A.    I..    Langlois   and    P.    F.   de   Susini.     \ 
impositi i]  alloj  .     I  Ictober  30. 

P.  de  Wilde.     A   method  for  the  extraction  of 
gold.     Complete  Specification.     October  31. 

.    \.  i ..  Morgans.     I  ats  in  the 

of  precious  metals  from  their  ores.     November  1. 

21,025.  U.R.  Angel.  A  process  for  extracting  gold  from 
antimony  ore.     November  2. 

21,063.  P.  Rogers  and  J.  Player.  Improvements  in 
f.    chit        or    >,  I   plat<  s  or  sheeb 

with  tin.  lead,  or  othei  Hoys.     November  2. 

21,213.  1\  Huth.  Improvements  in  casting  metals. 
Noveml 

21,245.  B.  Fegan.  Improvements  in  the  --melting  of 
ores.      S  ivemberS. 

21,820.  A.  II.   Smith.     Impi  in    armour-plates. 

November  12. 

.  II    Moissan.     Improvements  in  the  manufacture 
of  alio}-.     November  14. 

22,061.  J.  C  Quinn  and  R.  McD  ngall.  Improvements 
in  the  extraction   of  gi  -her  precio-  torn 

their  ores.     Nov  ember  1  5. 

MDg    tO 

the    manufacture  of   compound   arm         |  Novem- 

ber 15. 
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22,195.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  <  owper-Coles.     Improvements  in  and  apparatus 
applying  zinc  or  other  metallic   coatings  to  iron,  steel, 
or  other  sur:  a  n  -      November  L6. 


Complete  Specifications  Accepted. 

1893. 

20,480.  W.  J.  Clapp  and  S.  I  >.  Williams.  Improvements 
in  the  manu  fact  are  and  purification  of  iron  and  in  means 
or  apparatus  employed  therein.     November  7. 

I.  11.  F.  Taylor.  Improvement's  in  apparatus  for 
coating  with  tin,  lead,  or  other  metals  or  alloy  with  same. 
November  14. 

21,823.  G.  Kyi.cch  and  Co.,  Lim.,  and  D.  Clerk.  Im- 
provements in  the  manufacture  of  steel  shells.     October  24. 

23,770.  E.  (i.  N.  North.  Process  for  the  elimination  and 
recovery  of  arsenic  from  copper  precipitates.     October  24. 

23,930.  II.  Pearson.  A  new  or  improved  process  and 
means  for  treating  quart/  containing  gold,  silver,  and  other 
metals.     November  21. 

!.  C.  J.  L.  Leffler.  The  manufacture  of  ferro  boron. 
November  7. 

24/231.  C.  J.  I..  Leffler.  Improvements  in  the  manufac- 
ture of  6teel.     October  24. 

18D4. 

3956.  W.  F.  Reid.  A  new  or  improved  process  and 
material  for  the  production  of  articles  of  metal.  Novem- 
ber 14. 

4533.  T.  Hampton.  Improved  method  of  and  moulds 
for  casting  compounds,  ingots  for  armour  plates,  and  other 
plates.     November  7. 

8586.  C.  M.  Allen.  Processes  of  and  converters  for 
smelting  and  refining  ores.     November  7. 

18,919.  15.  Talbot.  Improvements  in  the  manufacture  of 
steel.     November  14. 


21.S22.  J.  C.  Mewbum.— From  F.  Hornig  and  W.  Bor- 
chers,  Germany.  A  vessel  for  the  electrolytic  separation 
and  alloying  of  metals  in  the  molten  state.     November  12. 

21,838.  W.  Hem.  New  or  improved  process  for  electro- 
lysing chemical  combinations  and  winning  the  products  of 
decomposition  formed  by  the  electrolysis.  Complete  Speci- 
fication.    November  12. 

21,S45.  H.  Myers.  Improvements  in  dry  batteries. 
November  12. 

22,070.  J.  Hargreaves  and  T.  Bird.  An  improved  process 
and  apparatus  for  the  electrolytic  decomposition  of  metallic 
salts,  and  foi  treating  products  therefrom.     November  15. 


Complete  Specifications  Accepted. 
1893. 

21,120.  W.  H.  Longsdorf. — From  G.  Hewett.  Improve- 
ments in  primary  batteries.     November  It. 

21,631.  W.  H.  Caldwell.  Improvements  in  electrolytic 
apparatus.     November  7. 

24,276.  H.  Guthrie.  Improvements  in  apparatus  for 
electrolytic  purposes.     October  24. 

24,353.  C.  K.  Mills.— From  C.  J.  Barbier.  A  new  or 
improved  preparation  of  active  material  for  electric  accumu- 
lators.    October  24. 

24,389.  A.  Lehmann.  Improvements  in  electrode  plates 
for  secondary  batteries.     October  24. 

24,442.  C.  K.  Mills.— From  C.  J.  Barbier.  A  new  or 
improved  electrical  accumulator  plate.     October  24. 

1894. 

646.  W.  Walker,  jun.,  F.  R.  Wilkins,  and  J.  Lones. 
Improvements  in  primary  voltaic  batteries.     November  7. 

9975.  W.  P.  Thompson. — From  C.  L.  Coffin.  Improve- 
ments in  the  method  of  and  apparatus  for  heating,  welding, 
or  working  metals  by  electricity.     October  31. 

13,499.  A.  Sinding-Larsen.  Improvements  in  process 
and  apparatus  for  electrolytical  decomposition  of  alkali 
salts.     October  31. 

18,288.  C.  Riordon.  Improvements  in  secondary  or 
storage  batteries.     October  31. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

19,702.  G.  V.  Heyl.  Improvements  in  accumulators. 
U^tober  16. 

-  3.  W.  A.  Thorns  and  W.  II.  Burgum.  An  improve- 
ment in  electro  deposition  of  an  alloy  of  zinc  and  cadmium. 
October  18. 

20,059.  P.  Scheidt  and  J.  W.  Tideman.  Casting  by 
means  of  electric  current.     October  20 

20,127.  M.  M.  Bjir.  Improved  porous  pot  for  primary 
batteries.     October  22. 

20,359.  C.  Kellner.  Improvements  in  electrolytic  appa- 
ratus for  decomposing  metallic  salts.     October  23. 

20,354.  1'.  Marino.  Improvements  in  and  connected 
with  the  electro-deposition  of  aluminium  and  aluminium 
alloy-  Filed  October  24.  Date  applied  for  May  31, 1894, 
being  date  of  application  in  France. 

I.  C.  Laugier.  Improvements  in  secondary  batteries. 
Novemb  r  2. 

21,323.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  iu  apparatus  for  welding  electrically. 
<  Complete  Specification.     November  6. 

21,330.  G.  Hubner.  Improvements  in  galvanic  batteries. 
Complete  Specification.     November  6. 

21,555.  I.  A.  Timmis.  Improvements  in  secondary 
batteries.     November  9. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

19.96S.  H.  Whitbread.  An  improved  saponaceous  com- 
pound.    October  19. 

20,158.  M.  Perls.  Improvements  in  materials  for  and 
iu  the  manufacture  of  soft  soap.     October  22. 

20,974.  H.  A.  Leverett.     See  Class  XVII. 

21,131.  A.  L.  G.  Dehne.  Process  for  the  separation  of 
oils  and  fats  from  water.     November  3. 

22,205.  J.  Wigglesworth  and  C.  H.  Simpson.  An  im- 
proved soap  tablet.     November  16. 

Complete  Specifications  Accepted. 
1893. 

2l,'.i7G.  W.  E.  Heys. — From  E.  Godchaux.  Improve- 
ments in  compounds  for  oiling  and  similarly  treating  wool. 
November  21. 

24.955.  B.  J.  B.  Mills. — From  La  Compagnie  Inter- 
nationale pour  l'Fxploitation  des  proct;des  A.  Seigle. 
Improvements  in  the  composition  of  oils  for  feeding  vapour- 
burning  lamps.     October  31. 

25,001.  H.  W.  Taylor.    An  improved  soap.     November7. 
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1894. 
1088     \    Warwick,  J,  Smith,  and  P.  w.  Nicolle.     im 
provements  in  the  manufacture  ."'I  washii 

l<> >n inl~ .     November  31. 


ClIMIII   II      Sll  .   11  |.    VI  I..\-     A<  .   I  ITKD. 

12,911.  P.  C.  Hewitt,  Improvement!  in  glue-making 
maeliinei  j      <  lotobei  81. 

18,195.  T.  II  I.  Bake  and  11.  a  I tl  Improve- 
ments in  i  inning  -kin*  and  hides,     tfovemb* 


XIII.— PAINTS.  PIGMENTS,    VARNISHES, 
BBSINS,  INDIA-RUBBER,  1 

Applications. 

19,535.  T.  Coppock,  jun.  Improved  varnish  applicable 
to  mixing  with  the  bronte  powder  colours,  and  for  decora- 
tive; painting  purposes.     October  15. 

19,858.  \  .1  Boult. —  From  ('■■  Philippe,  Belgium, 
[mpermeable  paint  for  mirrors.  Complete  Specification. 
October  is. 

20,023.  .1.  Bound.  An  improved  adhesive  composition 
for  use  upon  india-rubber  surfaces.    •  October  20. 

80,250.  J.  Armstrong.  Improvements  in  the  manufac- 
ture of  paint  varnish  and  the  like.      October  23. 

80,373.  J.  P.  Lacy  and  A.  J.  Ash.  Improvements  in  the 
production  of  nine  compounds  for  use  as  pigments  and  for 
other  purposes.     <  Ictober  24. 

99,020.    V.  Tolhurst.     A  new  or  improved   composition 

for  the  preservation  of  iron,  steel,  wood,  and  stone  from 
rust,  corrosion,  and  scaling,  and  for  preventing  the  fouling 
o'f  ships'  bottoms.     November  l  I. 

29,100.  A.J.  Boult.— From  G.  Philippe,  llelgiu'm.  Im- 
provements in  or  relating  to  damp-proof  paints  or  the  like. 
November  15. 

Complete  Specifications  Accepted. 

1893. 

22,730.  A.  Buecher.  Improvements  relating  to  rust- 
preventive  paints.     November  21. 

1S94. 

958.  J.  Hickisson.  Improvements  in  marking-ink  pencils. 
November  21. 

5440.  E.  Herisse.  An  elastic  composition  for  moulds. 
October  24. 

9883.  L.  I..  B.Meyer.  New  or  improved  manufacture 
of  varnish  or  of  a  substance  for  use  in  making  varnish. 
October  24. 

17,630.  K.  Ammann.  Improvements  in  washing  blue. 
October  24 

17.(">G2.  B.  Hingston  and  J.  I'.  Wernegreen.  An  im- 
proved anti-fouling  composition  for  the  prevention  of  marine 
growth  in  or  on  wood  or  iron.     October  2 1 . 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

•     21,550.  J.  "\  -From  F.  Kornaeher  and  Diesel 

and  Weise  and  Co.,   Germany.     Improvements  in  tanning. 
mr>  i  - 


XV.— AGBICTJLTUBE  and  MANUBE8,  Etc. 

Application-. 

20,971.  C    H.Thompson,     The  manufacture  of  impra 
fertilised  and  fertilising  mat.  rial-  f.  >r  p  the  growth 

of  plant-.      I  om]  '  Btion.      Noi  .in! 

31,658.  .1.  .T.  Adkins.  Treating  brewers'  spent  hops, 
wel  and  dry,  for  the  production  of  manure  and  fuel 
t  lompli      •  ition.     November  10. 

Complete  Specification  Accepted. 

1893. 

21,931.  J.  T.  Dinsdale.     Improvements  in  the  tres 
of  sewage   sludge   to   obtain  a   useful    manurial   pro 
therefrom.     November  14. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

20,534.  A.  Young.  Improvement-  in  apparatus  for  the 
dissolving  of  saeeliarum.     October  26. 

21,344.  s.  liriggs. — From  H.  Vuylsteke,  Belgium.  Im- 
proved means  and  apparatus  for  treating  cereals  and 
amylaceous  substances.     November  6. 

21. 7us.  C.  H.  Meyer.     See  Class  XVII. 

21,837.  J.  Moore,  J.  A.  Sander-,  and  W.  II.  Percy. 
Improvements  in  apparatus  for  boiling  sugar  and  the  like. 
November  12. 

22.115.  A  Harrison.  Improvements  in  preparing  stareh 
for  laundry  purpose-.      November  15. 

Complete  Specifications  Accepted. 

1893. 

20,397.  C.  Steffen.  Process  for  purifying  and  de- 
colorising saccharine  juices  and  sugar  solutions.    October  31. 

1894. 

1146.  C.  11.  Meyer.  Improvements  in  the  manufacture 
from  stareh  or  staivhy  substances  of  a  material  suitable 
for  use  in  brewing  and  for  other  purposes.     November  21. 

14.S42.  H.    H.    Leigh. — From  G.  Cambray.     Improved 
process   for   the   treatment   of  the  juice   of    sugar-ca 
October  31. 


22.200.  B.  II.  Evans, 
of  size.     November  17. 


Improvements  in  the  manut: 


X VII.— BREWING,  WINES,  SPIRITS,  Etc. 

Application-. 

19,662.  T.  B.  Timby.  Mechanism  for  ageing  liquors. 
Complete  Specification.     October  16. 

20,022.  J.  V.  Johnson. — From  E.  L.  Doyen,  France. 
Improvements  in  the  manufacture  of  sparkling  w  iues,  cider, 
and  other  effervescent  beverages.     Oetol      I 
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57.  I'.  X.  Mackay.      Improvements  in  apparatus  for 
cooling  wort.     October  20. 

20,796.  P.  Kropf  and  A.  Gruell.  An  improved  method 
of  manufacturing  beer.     Complete   Specification.      Octo- 

^".'.i7-4.  II.  A.  Lererett.     Improvements  in  the  maturing 
of  alcobolic  liquors,  vegetable  oils,  tobacco,  anil  other  sub- 
-   and  in  apparatus  connected  therewith,  partly  appli- 
cable to  <  ther  purposes.     November  1. 

20.988.  J.  T.  Poplawsky.      Apparatus  for  cooling   beer. 
plete  Specification.     November  1. 

1     Larsen.      Improvements  in  pneumatic   malting 
and  apparatus  used  for  same.     November  2. 

•J  I  658.  J.  J.  Adkins.  Treating  brewers'  spent  hops,  wet 
and  dry,  for  the  production  of  manure  and  fuel.  Complete 
Specification.     November  10. 

21,70s.  C.H.Meyer.  An  improved  method  of  manufac- 
turing from  starch  or  starchy  substances  a  material  suitable 
for  u~e  in  brewing  and  for  other  purposes.     November  10. 

22,270.  P.  L.  F.  F.  Vignicr.  Improvements  in  and  re- 
lating to  distilling  apparatus,  chiefly  designed  for  the 
manufacture  of  pure  grape  spirit  and  of  whiskies  free  from 
fusel  oil.     Complete  Specification.     November  17. 


Complete  Specifications  Accepted. 

1894. 

1146.     C.  II.  Meyer.     See  Class  XVI. 

17.277.  J.  Takamine.  Improvements  in  and  in  the  pro- 
duction of  diastatic  and  alcoholic  ferments,  and  the  utilisa- 
tion of  the  by-products.     November  21 . 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

19,987.  J.  Escuyer.  An  improved  alimentary  product 
and  process  of  manufacturing  the  same.     October  19. 

20,319.  J.  A.  tt'ilson.  Improvements  in  methods  of 
treating  meat  and  like  foodstuffs  in  the  raw  condition,  in 
order  to  arrest  or  retard  decay.     October  24. 

20,428.  F.  Guilleaume  and  E.  Goltstein.  Improvements 
in  and  apparatus  for  sterilising  milk.     October  25. 

•'..  YV.  F.  Maclaren.     Improvements  in  and  relating 
to  condensed  milk  products.     October  20. 

24.   W.  Schwartz.     Improved  manufacture  of  cattle 
food      November  5. 

21,710.  C.F.Hope,  improvements  in  the  manufacture 
ofcheesL'.     November  10. 

22.018.  J.  II.  Theberath  and  A.  de  Kunwald.  Improve- 
ments in  the  manufacture  of  margarine  and  in  apparatus 
therefor.     November  14. 

22,103.  G.  Bergman.  Improvements  in  the  method  of 
producing  fish  meal  from  fish-offal,  fresh  fish,  or  other  sea 
animals.     November  15. 


B. — Sanitary  Chemistry 

20,447.  W.  Michalk.  A  process  for  the  combustion  of 
soot.     Complete  Specification,     i  fctober  25. 

20,744.  E.  W.  Ives.  An  improved  system  and  apparatus 
Eor  purifying  sewage  or  other  foul  or  waste  waters.  Com- 
plete Specification.     October  30. 


20,790.  C.  I).  Abel. — From  A.  Schlumberger,  Frauee. 
Improved  compounds  for  filtering  and  purifying  liquids. 
i  letober  30. 

21,635.  W.  E.  Adeneyand  W.  K.  Parry.  Improvements 
relating  to  the  precipitation  of  sewage  and  waste  liquids,  and 
the  utilisation  of  the  product-.     November  9. 

21,921.  W.  Smethurst  and  J.  Van  der  Crab.  Improve- 
ments iu  the  process  of  and  apparatus  for  destroying  town 
and  other  refuse.     November  13. 

C. — Disinfectants. 

20,556.  C.  Gates.  Improvements  in  and  relating  to 
disinfecting  compounds.     October  27. 

20,852.  E.  Burton.  An  improved  disinfectant  com- 
pound.    October  31. 


Complete  Specifications  Accepted. 
A.  — Chemistry  of  Foods. 
1893. 

23,260.  E.  Krog.  Malted  provender  for  horses,  cattle, 
and  sheep.     November  14. 

1894. 

10,106.  A.  Berustein.  Improvements  in  the  production 
of  a  peptonised  beverage  from  milk.     November  21. 

18,143.  W.  Paasch.  Improvements  in  pasteurising  appa- 
ratus for  milk,  cream,  or  the  like      November  7. 

19,309.  T.  T.  Chard.  A  new  and  improved  phosphate 
food  for  horses.     November  21. 

B. — Sanitary  Chemistry. 
1893. 

21,082.  C  Raleigh.  Improvements  in  separating  solid 
from  liquid  matter  more  especially  relating  to  the  treat- 
ment of  slimes,  finely-divided  ore,  precipitates,  and  sewage. 
November  14. 

21,931.  T.  J.  Dinsdale,     See  Class  XV. 

25,040.  H.  B.  Sharp  and  J.  B.  Petrie.  Improvements 
in  the  preparation  of  compositions  adapted  for  use  in  the 
treatment  of  sewage  and  foul  waters.     November  7. 

1894. 

1762.  C.  Salzberger.  Improvements  in  or  relating  to  the 
disinfection  or  purification  of  water.     November  21. 

C. — Disinfectants. 
1894. 

1415.  I.  Levinstein.  Improvements  iu  and  connected 
with  iron  compounds  for  use  in  precipitating  sewage, 
purifying  waste  liquors,  colouring,  and  the  like  purposes. 
October  31. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

20,051.  W.  P.  Thompson. — From  M.  C.  Stone,  United 
States.  Improvements  in  or  relating  to  the  treatment  of 
paper  or  other  tulies.     Complete  Specification.     October  20. 

20,221.  Henderson,  Craig,  and  Co.,  Lim.,  and  E.  Rut  ley. 
Improved  means  for  watermarking  paper.     October  23. 

20,358.  11.  II.  Lake. — From  Arndt  and  Trost,  Germany. 
Improvements  relating  to  the  manufacture  of  photographic 
printing  paper.     October  24. 
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31,330.  T.  II.  Coblej  and    D.  Scotl 
fibrous  mat 

substitute  for  mill  board,  pa| 
vember  8. 


Treatment  of  waste 


r  tbe  production  of  material  suitable  as  a 
ill-board,  pnpier-mnchc,  and  the  like.     m, 


COBPLKTB    SPHCIPII  lil.s-     A'CKPTBD.  i 

1893. 

24,503.  J.  IT.  Johnson. — From  P.  Sohege.    Improvements 
in  the  manufacture  of  cellulose  pulp.     '  Ictober  24. 

24,669.  J.  Craig.     Improvements  in  machinery  or  appa- 
ratus for  manufacturing  paper.     October  31. 


XX.— FINK    CHEMICALS,    ALKALOIDS. 
ESSENCES,   and  EXTRA*   l>. 

Application-. 

19,869.  .1.  E.  T.  Woods  and  W.  .1.  Birnie.  Improve- 
ments in  the  manufacture  of  camphor  substitutes.  Octo- 
ber is. 

20,521.  CD.   IbeL— From  The   Fabriques  de   Produits 
Chimiques   de   Thann   et  Mulhouse,  Germany.     Lmpi 
mente  in  the  manufacture  of  artificial  musk.    October  26. 

10.  li.  Willcox. — From  M.  Otto  and  A.Verli,  France. 
Improvements  in  the  manufacture  and  production  of 
perfumes.     November  10. 

21,815.  A.  B.  !■'.  Wegemund.  Process  for  the  manufac- 
ture of  a  parasite  tincture.  Complete  Specification. 
November  12. 

22,028.  L.  Gautreau,  E.  Charhonnier,   and   I'..  Serrant. 

-       (la-s  VII. 

22.190.  O.  Irnray. —  From  The  Farbwerke  rormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  casein 
compouuds.     November  1G. 

22.191.  0.  Imray  — From  The  Farbwerke  vormals  Meister, 
Lucius,   and   Briining,  Germany.     Manufacture  of  a  new 

solid  silver  compound.      November  16. 

22,351.  J.J.CrosfieldandG.S.Johnson.    Set  Class  \  II. 


Complete  Specifications  Accepti  o. 

1893. 

21.177.  s.  Pitt.  -From  the  Chemische  Fabrik  auf  iLctii  □ 
vormals  L.  Schering.  Improvements  in  the  manufacture  of 
aromatic  sulphury]  derivatives  of  protocatechuic  aldehyde 

and    their  conversion  into  vanillin.      October  24. 

24.178.  S.  Pitt.— From  The  Chemische  Fabrik  auf  Actien 

vormals  E.  Schering.     Improvements  in  the  manufacture  of 
vanillin.     October  24. 

21.179.  S.  Pitt.— From  The  Chemische  Fabrik  auf  Actien 
vormals    K.    Schering.     The    preparation    of    a    crystalline 

aerie  base  suitable  for  medical  use  from  amido-acetic- 
aldehyde.     October  24. 

1894. 

18,509.  M.  Otto  and  A.Verley.  Manufacture  of  ethers 
of  the  alcohols  contained  in  natural  essence-  and  of  their 
corresponding  alcohols.     November  7. 


til.— PHt IB  \riiic  PROCESSES  am, 

MATERIALS. 

Arri.n  1 1  iiiN-. 

20, 158    II.  II,  Laki .     I  rom  Arndl  •       aanr. 

Sei  i  lass  \1\. 

241,018.  C.  E.  Bearson.     Improvements  in  apparatu 
imparting  i  predetermined  temperature  to  liquids  for  use 
developing    photograph  i     plates   and    foi    other    purpose*. 
Kovembi  r  l  I. 

82,189,  F.  Davis.      Ui  improved  developing  film  or  plate 
holder.     Hovi  mber  16. 

Complktk  Specifications  Acckitkh. 
1893. 

3    I'ackhaui.     Impn  producing  photo- 

grapiiic  print-,     i  Ictober  3 1 

35,i>03.   M.    Audi. 'scii.      Improvements    relating   to   the 
development  of  photographic  pictures.     Octob 

1894. 
1109.  T.  Maloni.     Im]  in  and  connected  with 

lighting   apparatus  for   taking  photographs  at  night  or  in 

dull  weather.     November  7. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

19,684.  V.I.  Ffeny. — From  the  United  States  Smokeless 
Powder  Co.,  United  States.     See  Class  VI. 

20,281.  B.  Thieme.  An  improved  process  for  producing 
nitropentaerythrite  and  a  smokeless  explosive  therewith. 
Complete  Specification,     i  ictober  23. 

20,o93.  (i.  Scbinko. — From  A.  Thimann,  Austria.  Im- 
provements in  or  relating  to  "  Inciter"  matches  and  the  like. 
October  27. 

20,786.  E.  li.  Beeches  and  J.  P.  Wright.  Improvements 
in  and  relating  to  machines  for  making  matches.  Complete 
Specification.     <  Ictobei 

21,331.  li.  C.  Schupphaus.  Improvements  iu  pyroxylin 
compounds  and  in  the  processes  for  manufacturing  the 
same.     Complete  Specification.     November  6. 

21,729.  J.  W.  Swan.  Improvements  in  and  apparatus 
for  the  manufacture  of  nitrocellulose  or  guncotton. 
November  10. 

22,019.  I.  Greening,  jun.  Improvements  in  and  con- 
nected  H  ith  the  manufacture  of  nitre-cellulose  or  pyroxylin 

compounds.     November  14. 

22,192.  Siemens  Bros,  and  Co.,  I.ini.aud  A.  s.'S  hloemer. 
An  electric  exploder.  Complete  Specification.  November  16. 

Complete  Specification-  Accepted. 

1893. 
24,423.   H.  Boyd.      A  new  explosive.     November  7. 

1894. 

1074.  M.  von  Forster.  Improvements  iu  or  relating  to 
the  manufacture  of  smokeless  powder.     November  14. 

18.682.  H.  Maxiiu.  Improvements  in  fulminating  com- 
pounds.    November  7. 

15. 683.  R.  C. Schnpphaus.  Improvement-  in  the  process 
of  nitrating  cellulose.     November  7. 

8.   A.   G.  Brookes. — From    W.  .1.  Smith.      Improve- 
ments in  exploders  or  fuses  for  projectiles.     November  14. 

19,299.  G.  Hubner.  Improvements  in  smokeless  explo- 
sives.    November  21. 
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XXin.— ANALYTICAL   CHEMISTRY. 

Application. 

_'.  K.  II.  Wilkinson.  Improved  process  for  rapidly 
estimating  water  in  butter,  butter  substitutes,  lard,  or  other 
solid  fats :  also  improved  apparatus  employed  in  such 
process.     November  3. 


PATENT   UXCLASSIFIABLE. 

Application. 

21,913.  C.  D.  Ekman  and  C.  Christian.  Improvements 
in  the  treatment  of  locust  beans  in  order  to  obtain  useful 
products  therefrom.     November  13. 
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NOTICES. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Kule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  l~t.  1  895,  and  also  those  elected  since  the  last  Annual 
General   Meeting,    who    do   not   j  iption  for   i- 

will  be  r<.-  (aired  to  pay  an  entrane,-  fee  of  one  guinea.  In 
accordance  with  the  same  rule  the  Lite  Composition  Fee  will 
he   Jo/.,  instead  of    13/.  as  heretofore,  after  the    1st  January 


B  iVKli,.'    (  IRDERS. 

For  the  convenience  of  Members,  the  Treasurer  ha* 
arranged  with  the  Hankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Hankers  in  town  and  country; 
and  Members,  who  have  not  already  done  so,  are  invited  to 
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till  up  and  sigu  the  Banker's  Order  enclosed  with  the 
December  1893  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East 
Loudon  Soap  Works.  How,  E. 

Authors  of  communications  read  before  the  Society,  or 
anv  of  it-  Local  Sections,  are  requested  to  take  notice  that 
under  Role  -SI  of  the  bye-laws,  the  Society  has  the  right  of 
'\  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  render-  papers  liable  to  he 
1  by  the  Publication  Committee,  or  ordered  to  he 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
he  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  Ken  contracted  for  by  Mcssiv.Eyre  audSpornswoODE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 

Notice  is  hereby  given  that  the  next  List  of  Member- 
will  contain  the  professions  or  business  occupations  of  the 
Members  of  the  Society.  Any  Member  who  desires  to 
confirm  or  alter  his  description  as  given  before  election 
should  communicate  with  the  General  Secretary. 


Members  are  reminded  that  the  subscription  of  25s.  for 
1 S95,  payable  on  January  1st,  should  be  sent  in  good  time 
to  the  Treasurer,  in  order  to  ensure  continuity  in  the 
receipt  of  the  Society's  Journal.  Any  changes  of  address 
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preparation,  should  reach  the  General  Secretary  not  later 
than  January  loth,  1895. 
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Ml;.    D.    i:.    Ii.    Ni:\vl.vNH»    IN    nil.    CHAIR. 


ON  THE  RATIONAL    STERILISATION  OF 
ALIMENTARY    LIQ1   IDS 

IIV    1:.    W.    Kills,    OF    PARIS. 

Tiik  researches  of  those  celebrated   masters  of  the  modern 
science  of  "  Biological  Chemistry,"  Lister,  Pasteur,  Hansen, 
ami  others  who  have  worked  in  the   sunn-  direction,  have 
ibundantlj    proved   that    the   chv  lations   oc- 

curring in  alimentary  liquid-  arc  originated  and  caused  by 
the  action  of  micro-organisms,— yeasts,  bacteria,  and 
ferment*,  and  that  in  -  genie  properties 

of  waters  used  for  drinking  purposes  must  be  ascribed  to 
microbes.  The--  researches,  most  of  which  have  been  made 
during  the  last  20  years,  have  shown  that  under  certain  cir- 
cumstances it  may  be  of  extreme  importance  todestroj  I 

■    and  thus  prevent   the  chang  -   they  set  up  in 
the  liquids  themselves  and  in  the  organs  of  tb  iming 

them. 

The  .chief  methods  adopted  for  carrying  out  this  idea  of 
destroying  the  micro-organisms  can  be  classed  under  three 
leading  categories  : 

1.  Chemical  or  antiseptic  mettle 

•_'.  Physical    methods,   other    than    the   use   of   heat, 
i.e.,  filtration,  electricity,  intense  artificial  cold. 

:s.  The  use  of  heat. 

What  reception  ha*  been  accorded  to  these  various  methods 
in  science  and  the  industi 

The  use  of  antiseptics  has  been  persistently  rejected  by 
medical  authorities,  because  the  daily  ingestion  of  any 
chemical  substance  with  food  must  be  regarded  as  entailing 
some  risk  to  tlie  health  of  the  recipient.  This  method  is 
therefore  discarded  on  hygienic  grounds, 

Filtration,  a  method  of  great  'merit,  although  capable  of 
rendering  _  lire,  tions,cam      be  applied 

with  success  to  the  sterilisation  of  alimentary  liquids, 
les  the  difficulty  of  working  and  constantly  superin- 
tending the  filters,  everj  system  of  filtration  carried  far 
enough  to  be  efficacious  bacteriologieally  has  then  the  dis- 
advantage of  retaining  and  elimi  m  the  alimentary 
liquids,  besides  the  organisms,  a  quantity  of  other  sub- 
es  finer  than  tin  v.  These  being  an  essential  part 
of  the  liquid,  c  I  without  completely 
modifying  the  liquids,  and   tlni-   diminishing   their  value. 


Thus  if  wine,  milk,  beer  be  flltcn  1  through  I  unmbcrlandV 

11 
their  colour,  liecomi  1,  and  assu  nc    in  api 

having  quite  na  great  a  res  ml. inn, •  to  pure  wati 
in  1  In-  original  liquid  sought  to  be  sterilised.     This  has  been 

shown  bj  very  exhaustive  exper mts  mad 

Dr.    Vubry    ai    the    Munich    Institution    foi    thi 

ill'.,    -Ii  S    'I    ,m    Of    In-'   'I     : 

The    1  n  1,;.. 1, 

ha-  I. 'in  the  subject  of  m 
Mr.  de  Meritcns  in  I'ram      hat  1 

regard  to  it.     'I  I  dthough  perhaps 

ol   value  in  certain  directions,  such  as  the  rapid   matti 
■  'I    fermented  liquids,  offei   110  gnurontcc  of  homogcni 
1-  action  in  the  sterilis  ition  ol  liquids. 

As  t.,  mi,  n  pi,  tel    hi 

some  extn  us  experiim  eva,  and  fonnd 

th  it  microbes  are  no  d   even  mi   being  submitted 

tu  a   t  mperatu  •  ■    (  .  below  zero,  win  1 

ihej   are  imprisoned  in  solidified  atinospbei 
the  contrary   resume   their  lui ■  - 
restored  10  1  turc. 

L'herc  remains  1  nsi  In  destructive 

it!'.'  I  he  m  .-t  el:  '    Ihem   all, 

and  thai  i-.  the   ise  of  h 

•\ltl gh  up  ti  the  present  th.-  use  of  hi 

attended   bj    very  serious  disadvantages,  the   ne  essitj     1 
applj  ii  eral  ami  urgent 

that  this   method  his  alreadj    found   application  1..  large 
quantities  of  milk  and  beer,  which  are  heated  in  bottli 
the  prceess  kniiwrf  a- •  All  the  beer  which 

is  exported  from   Germany,   Austria,  Scandinavia,  and  the 
United  States  1    thus  pasti  urised.     Moreovi  r,  the  heatin 
wine  by  the  "appareils  continus"is  also  n  in:. 

certain  extent,  and  similar  apparatus  an-  coining  into 
for  the  sterilis  ition  ol'  water. 

1! at  though  tin-  use  ot'  heat  a-   a   sterilising 
liqui  i-  hi-  already    yielded  enormous  results,  ii   mnsl  be 
recognised  thai  d  very  serious 

disadvantages,  which   have  arrested  the  development  of  its 

application.     Tie  methods  hitherto  devised  hav ilj  aii 

at  utilising  the  useful  effects  of  heat,  without  simultaneo 

pressing  the  harmful  effects.     These  harmful  effects  are 

ire  -.1111:  sterilisation  by  hi  value 

chiefly  in  i's  application  to  (he  alimentary  liquids,  that  is 

to   say,  to   liquids   in   which  the  slightest  all  their 

original  condition  would    be  so    serious   as  to  involve  the 

lion  of  any  method  causing  it.     The  alterations  which 

these  liquids  undergo  are  chiefly  : 

itions  of  flavour,  which  in  the  case  of  her  has  been 

1    the    "pasteurisation"   or   caramel   flavour;  in   the 

■  f  milk,  tlie  flavour  nf  cool, 

of  water  subjected  to  thi-  flavour  of 

boiled  water.     Then  comes  the  loss  of  gas,  which  is  likewise 

of  the  usual  alterations.     All  these  liquids,  even  water, 

IS,  ami  the-  n   an  important   part  iu  the 

taste   and   in    tl  iting,  stimulating,  and    digestive 

properties  of  the  liquids,  -  1  tli.it  the   I..--  of  these   _ 

modi  lies  them  considerably      Lastly,  alti  rations  in  brilliancy, 

which  ne. ii  occur  when  heal  has  been  used  by  any 

nf  the  pi  ipplii "1.     Tin',    are  very  serious 

in    the   case  of   beer.  wine,  and   water,  a-  are    also   the  dis- 

ition  and    coagulation   which  occur  in  milk.     Further. 

if  the  pasteurisation  of  beer,  wine,  milk,  Sec.  be  effected  in 

metal    receptacles,   they  invariably    become   turbid,  a    fact 

which  has  hitherto  been  attributed  to  the  use  of  heat. 

I  have  been  engaged  i"   seeking  to  ascertain  the  causes 
of  these  various  disadvantages,  with  devising  ■■■■ 

system  by  which  they  might  bi  e,   and   it  i- 

restilt    of   my    work    in    this   direction    which    I   have   the 
pleasure  of  laying  before  you. 

After  length;  research  I  have  found  the  following  to  be 
essential  to  tin  solution  of  the  problem  : 

1.  Immediate  action. 

2.  Equal  distribution  of  calorific  I 
::.  Absolutely  air-tight  apparatus. 

4.  Complete  rc.ibsorption  -  and  vapours. 

5.  Elimination  of  the  chemical  action  of  the  metal. 


I  propose  reviewing  these  points  seriatim. 


1134 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Dec.  si,  ism. 


!.  rmmediate  Action. 

I  discovered  that   the  biological  action  of  heat  precedes 

in  a  marked  degree  its  chemical  or  physical  action,  a  fact 

which  led  me  to  believe  that  it  would  be  possible  to  stop 

the  heat  action  at   a  point   that   would  secure  the  desired 

results,    while    eliminating    the    disadvantages 

ding  the  latter  stages. 

1  ultimately  accomplished  tliis  by  applying  heat  to  such 

stent  only  as   is  abs  rtutely  necessary  to  bring  about 

the  destruction  of  the  living  organisms,  which  of  course  vary 

according  to  the  liquid  treated.     As  soonas  this  physiological 

■  has  been  produced  :i  sud  leu  rapid  cooling  must  take 

and  the  liquid  must  not  be  allowed  to  cool  gradually, 

the  intermediate  temperatures  being  harmful.     This  sudden 

ing,  immediately  after  sterilisation,  renders  i:  possible 

i  tion  of  heat  to    this    effect    alone    and   to 

prevent  any  chemical  or  physical  action  of  decomposition 

or  alteration. 

2.   Equal  Distribution  of  Calorific  Effi   ;. 

Any  portion  of  the  liquid  which  is  over  heated  is  affected 
ivourand  brilliancy  by  the  coagulation  and  precipitation 
of  those  nitrogenous  albuminoids  which  are  usually  present 
in  alimentary  liquids.  The  affected  portions  mix  with  and 
ultimately  contaminate  the  whole  liquid.  On  the  other 
hand  any  portion  which  is  insufficiently  heated  is  not 
sterilised,  aud  the  propagation  of  the  micro-organisms  will 
still  proceed  rapidly  therein,  thus  infecting  the  rest  of  the 
liquid.  It  is  therefore  indispensable  that  both  the  heating 
and  cooling  should  be  absolutely  even  throughout  all  the 
parts  of  the  liquid. 

This  is  chiefly  attained  in  my  apparatus  by  the  following 
features  :  horizontally,  small  diameter  of  cylinder  as  com- 
pared with  length,  and  oscillation.  I  have  by  these  means 
obtained  an  absolute  evenness  of  actioD,  such  as  could  not 
be  obtained  with  any  of  the  older  non-oscillating  appa- 
ratus, fitted  with  agitators  and  stuffing-boxes,  which  could 
never  remain  tight  when  subjected  to  alternate  heating  and 
cooling.  All  this  entailed  constant  expansion  and  contrac- 
tion, which  resulted  in  loss  of  gases  and  altered  the  liquids 
treated. 

3.  Absolutely  Air-tight  Apparatus. 

The  gases  contained  in  the  liquids,  apart  from  their 
influence  on  taste,  are  also  the  vehicles  of  the  chief  volatile 
aromatic  principles  of  the  alimentary  liquids,  such  as 
v.q.ours  of  ether  or  vegetable  essences,  various  alcohols, 
&c.  Any  escape  of  gases  would  entail  the  loss  of  some  of 
these  indispensable  constituents  and  consequently  an  altera- 
tion of  the  liquids.  It  is  necessary,  therefore,  that  the  entire 
apparatus  should  be  perfectly  air-tight  so  as  to  retain  the 
hot  gases  under  high  pressure. 

This  was  difficult  to  attain  in  view  of  the  constant  and 
successive  expansion  aud  contraction  above  referred  to,  but 
the  general  arrangement,  by  which  complete  evenness  of 
action  is  obtained,  also  allowed  of  the  construction  of  an 
apparatus  hermetically  closed  in  every  part.  In  this  way 
I  have  been  able  to  r.teiilise  water  at  120  C.  whilst  retaining 
all  the  gas  originally  held  in  sedation  in  it. 

4.   Complete  Re-absorption  of  the  Gases  and  Vapours. 

It   is  not  sufficient  to   retain   the   gases  by  hermetically 

sed  apparatus  but  the  gases  and  volatile  constituents  of 
the  heated  liquids  must  be  re-absorbed  and  re-dissolved. 

In  order  to  attain  this  1  relied  upon  the  following 
facts  : — 

1.  The  tensions  of  the  gases  and  vapours  vary  directly 
as  the  temperature.  These  tensions  can  never  be 
sufficient  to  attain  the  desired  object. 

■J.  The  liquid  treated  expand  ■  in  direct  proportion  to  the 
temperature. 

.'.-  Every  degree  of  temperature  through  which  a  liquid 
is  raised  when  heated  in  an  hermetically  closed 
vessel  may  he  expressed  by  a  definite  augmentation 
of  pressure  for  each  degree.  A  definite  co-efficient 
of  solubility  of  the  gas  contained  in  the  liquid  is  also 
established  for  every  degree  through  which  the 
liquid  is  raised. 


The  pressure  due  to  expansion  is  the  one  to  which  serious 
attention  must  he  paid;  lor  if  the  apparatus  were  entirely 
filled,  and  heat  applied  until  the  vessel  burst,  this  would 
only  be  effected  by  expansion  and  not  by  the  pressure  of 
the  gases  evolved,  which  would  be  kept  within  restraint  by 
reason  of  the  c  o-i  tlici  .-iit  of  solubility  above  referred  to. 

Guided  by  thee  Facts  I  have  found  that  by  regulating 
the  level  to  which  I  fill  the  apparatus  I  can  cause  the  gases 
in  become  re-absorhed  so  soon  as  the  pressure  of  expansion 
is  removed  by  cooling. 

I  have  found  that  as  a  rule  2  per  cent,  cf  the  entire 
capacity  of  the  apparatus  must  he  left  empty. 

5.   Elimination  of  the  Chemical  Action  of  the  Metal. 

In  experiments  made  with  different  alimentary  liquids  in 
tinned  or  copper  vessels,  1  noticed  the  rapid  and  intense 
reaction!  which  take  place  between  these  metals  and  the 
liquids.  The-,  ii  ictions  arc  due  chiefly  to  the  action  of  the 
organic  acids  on  the  metals,  producing  gallates,  malntes,  &c. ; 
the\  are  also  due  to  the  formation  of  metallic  hydroxides 
by  which  the  albumenoids  and  nitrogenous  substances  are 
precipitated.  This  accounts  for  beer,  wine,  Sec,  becoming 
turbid  when  heated  in  metal  vessels  as  above  mentioned. 

Numerous  researches  and  analyses  led  me  to  the  con- 
clusion that  silver  is  the  only  metal  which  is  net  subject  to 
these;  reactions,  aud  which  can  he  used  in  constructing 
sterilising  apparatus. 

All  other  metals  employed,  even  nickel  and  aluminium, 
give  these  reactions.  1  therefore  silver-plate  my  apparatus 
internals  .  and  can  now  heat  the  liquids  without  the  slightest 
metallic  action. 

I  have  thus  been  able,  ty  observing  the  foregoing 
principles,  to  ensure  the  following  conditions: — 

1.  Complete  and  evenly  distributed  sterilisation. 

2.  No  change  of  taste  or  flavour. 

3.  So  dissociation  or  alteration  of  chemical  composition. 

4.  The     preservation     of     all     the     gases    and    volatile 

constituents  without  alteration  of  taste. 

5.  Xo  alteration  of  brilliancy. 

The  apparatus  I  have  designed  for  beer,  wine,  milk,  &c, 
consists  of  a  cylinder  of  silver-plated  metal  the  length 
of  which  is  at  least  six  times  its  diameter,  fitted  with  a 
pressure  gauge,  a  dial  thermometer,  a  water  gauge,  taps,  &e. 

This  cylinder  contains  the  liquid  to  be  sterilised  aud  has 
internally  a  set  of  circulating  tubes  which  communicate 
with  a  jaektt.  which  surrounds  the  apparatus.  The  entire 
structure  is  placed  on  trunnions  so  that  it  can  be  easily 
oscillated  to  such  extent  that  the  top  and  bottom  of  the 
cylinder  can  be  reversed.  When  the  apparatus  is  ready 
and  its  hermetical  condition  has  been  verified  by  carefully 
examining  the  joints  it  is  first  necessary  to  ascertain  that 
it  is  perfectly  clean  and  the  liquid  is  then  allowed  to  enter 
from  below.  'The  water  gauge  is  marked  to  show  the 
extent  ti  which  the  apparatus  may  be  filled  and  this 
corresponds  to  an  empty  area  of  2  per  cent,  of  the  volume 
capacity  of  the  machine,  to  allow  for  the  expansion  of  the 
heated  "liquid.  When  the  apparatus  has  thus  been  filled 
the  cock  by  which  the  liquid  enters  and  that  by  which  the 
air  escapes  are  carefully  closed  and  hot  water  at  about  10 
above  the  sterilising  temperature.  This  water  passes 
through  the  tubes,  rues  into  the  jacket  which  surrounds 
the  apparatus   and  then  flows  off. 

!n  lo  minutes  the  sterilising  temperature,  whieh  is  about 
6.">  C.  is  attained  and  then  the  hot  water  must  be  stopped. 
The  liquid  is  left  exposed  to  this  temperature  for  IS  minutes 
during  which  the  <\  Under  is  repeatedly  oscillated  by  being 
turned  through  half  a  revolution  both  to  the  right  and  to 
the  left.  The  pressure  then  rises  to  5 — 6  atmospheres 
varying  with  the  quantity  of  gas  contained  in  the  liquor. 
After  this  period  of  1  .">  minutes  ordinary  cold  water  is  let  in 
through  the  tap  • '.  This  water  passes  through  the  same  cir- 
cuit as  the  hot  water  and  in  about  10  minutes  brings  the  liquid 
back  to  its  original  temperature.  In  the  case  of  lager  beer  and 
liquids  which  it  is  desired  to  maintain  at  a  low  temperature 
the  ordinary  cold  water  is  stopped  and  is  replaced  by  iced 
water  at  o  ('.  In  1  o  minutes  the  liquid  is  thereby  brought 
down  lo  2 — 3°  C  Thus  the  total  time  occupied  by  an  opera- 
,    tion  is  :    lor  heating,  10  minutes  ;  for   resting,  15  minutes; 
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.  .   11  total  of  I.',  minutes,     l 

into  account   the  nine  occupied   in  tilling   and   emptying 

tin  nppnratus,  the  operation  doet  no!  take  more  than  from 

an  h  in   bom  and  n  half,  to  thai   sis 

in  be  carried  out   in  ■  working  day. 

ogle   workman    can  perfectly  manage   the  appai 

U  thai  ia  required  is  ■  little  general  attenti and  that 

the  rocks  should  be  properly  opened  and  ^l<nt. 

s  s  it  is  necessary  that  the  liquids  should 

be  drawn  ofl  in  such  a  manner  a~  ool  them  to  the 

germs  contained   in  the  .iir  which  can  be  done  by  isobaro- 
metrie  decanting.     1"  the  same  waj    it  is  oeoessarv  I 

I  lised  liquids 
themselves  free  from  all  germs  which  might  develop   in  the 
liquids.     This  is  secured   by  mi  i 

Water  must  be  heated  to   i  I  'his  must  be  done 

omically.     With  this  object  the  water  is  tir-:   decanted 

and  filtered  by  any  of  the  well  known  methods,  ami  then 

led  through  recuperators    into    a    steriliser,  all    of   which 

filled  with   ".iti-r.      I  Iir  steriliser   is  the  same  as   thai 

xibed  above,  except  that  it  ■-  try  to 

r  plate  the  apparatus,  and  that  it  te.     I 

inr  beer,  wine,  milk.  &c.,  except  that 

I  must  use  steam  to  obtain  the  temperature.    The  water 

I  in  the   recuperators  is  destined   to   be  used  in   the 

second  operation,  and  1  avail  myself  of  the  steam  when 

i  in  the  steriliser  ami  generally  of  all  spare  heat   still 

available   to  subject   this  water  to  preliminary  heating  by 

which  a  great  saving  is   effected.     Pumps  in  the  steriliser 

and  compressed  air  iu  the  recuperators   may  be  used  for 

transferring  the  water  if  sufficient  fall  cannot  be  obtained. 

With     a     steriliser    of    10    cubic    meters    capacity    I    ran 

lise  lnii  cubic   meters  or  'J^.oimi  gallons  of  water  per 

day,  double  this  if  working  day  and  night.      Thus  it  will  be 

that  ■  battery  of   these  sterilisers  could  easily   deal 

with  the  water  supply  of  a  city,  and  'he  cost  entailed  would 

nail.     I   have  snbmitted  my   system  to  a   number  of 

eminent  experts  who  have  all  expressed  their  satisfaction. 

The  following  is  an  Recount  of  experiments  with  water 
carried  out  at  Liege  :  — 

Water  taken  from  the  Iliver  Nfeuse  was  found  to  contain 
16*9  CC.  of  gas  per  litre,  and  when  sterilised  iu  my  apparatus 
it  was  found  to  contain  It".- 7  cc.  per  litre,  so  that  there  had 
been  practically  m>  loss  of  s:i-.  1  'n  the  other  hand,  experi- 
ments made  at  the  Bacteriological  Laboratory  showed  that 
the  water  when  first  taken  from  the  river  gave  in  cull 
on  gelatine  plates  and  iu  peptonised  broth,  maintained  at 
-.  .  an  average  of  2,230  microbe  colonies  per  cubic 
centimetre     Most  of  these  re  bacillus fluorescens. 

liqucfaciens,  bacillus  subtilis  and  bacterium  coli.  This 
same  Mcuse  water  after  Sterilisation  in  my  apparatus 
was  found  to  be  absolutely  free  from  living  germs,  nor  did 
cultures  on  gelatine  plates  or  in  peptonised  broth  show  any 
elopment    of  mjcro  organisms,   even    when  maintained 

Besides    this    a    hectolitre   of    water   sterilised    by   my 
method  Mas  taken,  and  to  this  wa-  added   a    litre   of  broth 
containing  a   culture     of    bacillus    subtilis.       This   micro- 
■  ism   is    one   of   the  most  resisting  to  all   methods  of 
iction.  and  chiefly    to    heat.      It    will    live  iu    ordinary 
boiling  water,  and  its  tenacity  of   life   can   be  compared  to 
that  of  the  anthrax  bacillus,      Ii  is  far   more   resisting  than 
the  germs  of  cholera    and   typhoid   fever.     The   emulsion 
found   on   examination   to    contain    7,380    germs  of 
bacillus  subtilis  per  cubic  centimetre.     Fifteen   minute  - 
steriliser  at  a  temperature  of  120   absolutely  killed  all 
_<  ruts. 
The  conclusion  drawn  by  Dr.  E.  Malvoz  of  the   Bacterio- 
logical Laboratory  of  the   University  of  Liege,  who  made 
experiments,  is   that   by   my  system  polluted   water 
containing  the   most    resisting  genus   can  be   sterilised  in  a 
quarter  of  an  hour  at  a  temperature  of  120  . 

Extensive  experiments  were  made  with  beer  at  Brussels 
by  Dr.  van  Laer.  They  were  of  a  most  exhaustive 
character,  and  may  be  briefly  referred  to  as  follows  :  — 

In  the  first  trial,  lager  beer  was  submitted  during  fifteen 
minutes  to  a  tempera:  ;nd  then  cooled   suddenly 

to  its  original  temperature  of  7'.     After  pasteurisation  the 


liquid   remained  bright.     The  persons  who  had  assisted   at 

liou      either 

in  the  col  ,,1  the  pastenriu  •  !  liquid. 

Ltmcnl 

Orii  m   ..i    \* 


i 


1 








1 

6  I'll 

Ii  rma. 

R.Mimrks 


t.rn-. 
5175 

0-72 

10  I 

IP  r 
11  ini  had. 


Samples  of  this  beet  I  during  15  da- 

temperature  of  30  C.     After  this  the  non-pasteurized  liquid 
was  examined  to  find  out  whether,  when  submitted  to 
incubation  it   had  undergone   an)  appreciable  alteration   in 
composition. 

The  foil  »wing  are  the  results  of  this  examination  : — 


Xon-treatcd  Beer. 


Treattd  Beer. 


Gran  t;ran 

Apparent  extract 3'4 

Realextracf 5"32o                         5*475 

Alcohol 4-:,l 

N           n  per  100  cc o70                          0'2 

■                 \      11  '                                                    -■'" 

!ume  ,'•'''' 

per  1"  I'  - 

Specific                  iwer.  '■"''"                         "O'l 

Xumbcr    of     organ  -  "inn-                None 
per 

Remarks'            Beer  turned,  thick    Blight, -rood  taste 

without  deposit. 


As  the  result  of  these  experiments,  Dr.  van  Laer  has 
certified  that  beer  may  he  kept  unaltered  iu  composition, 
appearance,  and  flavour  for  an  indefinite  period. 

My  -\st.  in  of  sterilising  liquids  will  no  doubt  be  applied 
to  many    useful    purposes  in  the   various 

1  which  it  can  now  he  applied  seem  to  be— 

I.  Presen  ing  beer  and  preparing  it  for  export. 
2    Maturing  certain  beers. 

3.  Medicinal  beer. 

4.  Preserving  wine  and  preparing  it  for  export. 

;..   -  B  the  wine   must,  previous  to   placing  therein 

pure  races  of  veasi. 

6.  Champagne.  Avoiding  long  the  cellars  and 
the  necessity  of  removing  the  ferment  of  yeast  from  the 
bottles. 

7.  Preserving  cider  and  preparii 

s.  I'.   -  -  dlk  and  preparing  it  for  export. 

9.  -  potable  waters  and  water  destined  for 
surgical  purposes  in  hospitals. 

10.  Sterilis  '  of  the  «ash  in  distillation  in  order  to 
introduce  pure  racc>  of  yeast  which  yield  pure  alcohol. 

II.  Sterilising  large  quantities  of  meat  extracts,  and 
forwarding  them  in  large  reccpta 

12.  Preserving  large  quantities  of  fruits  and  syrups. 

13.  Sterilising  infusions  of  coffee,  tea,  and  cocoa. 
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14.  Sterilising  the  products  of  the  secretions  of  microbe-;, 
in  lieu  of  sterilisation  by  moans  of  porcelain  filters,  in  the 
new  methods  of  inoculation. 

1  have  civet!  much  attention  to  these  various  applica- 
tions of  my  methods,  but  a  detailed  account  of  my  investi- 
gations under  each  of  these  heads  would  lead  me  beyond 
the  scope  of  thi<  paper. 

Discussion. 

The  Chair-nun  in  inviting  discussion  desired,  at  the 
request  of  the  author,  to  convey  his  thanks  to  Mr.  De 
Mosenthal  for  iiis  very  able  translation  and  adaptation  of 
this  most  interesting  piper. 

Mr.  A.  Gordon  Salamon  hoped   that  the  paper  would 
receive  the  attention  not  only  of  brewers  but  of  those  who 
were  competent  to  pronounce  an  opinion  on  the  merits  of 
Mr.  Kuhn's  work  as  applied  to  the   sterilisation  of  potable 
waters.     It  appeared  to  him  that  the  results  obtained — as 
proved  by   the   analyses   submitted — were    of    the   greatest 
importance  from  a  hygienic  standpoint.     For  the  first  time, 
thev  had  a  process  capable   of  dealing  with  great  bulks  of 
water  so  as  to  leave  them  absolutely  free  from  disease  germ-. 
without   expelling   the   dissolved   gas?s,  or   impairing   the 
flavour  of  the  fluid.     If  that  were  so,  Mr.  Kuhn  had  indeed 
conferred  a  benefit  upon  humanity.     Educated  in  his  father's 
brewery   at   Clermont-Ferrand,   where    M.    Pasteur   made 
nearly  the  whole  of  the  experiments  in  connection  with  his 
work,  "  Etudes  sur  la  Biere  "  ;  and  receiving  his  initiation 
into  the  science  of  Bacteriology  from  the  great  Pasteur,  Mr. 
Kuhn  had  worked  hard  at  this  subject  for  many  years  past. 
For  more  than  a  year  he  had  experimented  on  a  large  scale 
on  the  pasteurisation  of  beer  for  use  in  casks ;  and  though 
he  failed  at  first  in  securing  homogeneity  of  pasteurisation, 
he   did  obtain  results   which   showed  that  the  gases  in  the 
beer  were  not  affected  or  expelled  by  the  process  of  sterili- 
sation, nor  was   the  ta-te  of  the  beer  altered.     Later,   he 
made  the  important  discovery  that  certain  dissolved  nitro- 
genous substances  were,  under  the  influence  of  heat,  acted 
upon  by  metals   or   their  hydroxides,  silver  being  the  only- 
available  rj'.'tal   which   would  withstand   this   influence  and 
prevent  the   brilliancy  of  the  beer  from   being   impaired. 
Then  he   secured  homogeneity  of  pasteurisation  by  intro- 
ducing the  principle  of  oscillation  into  the  apparatus.     Now, 
as  the  result  of  his  long  series  of  experiments,   he   came 
before  them  with  a  process  ready  not  only  for  the  brewer, 
but  for  a!l  those  who  were   interested  in  the  preparation  of 
beverage*.      With  regard  to   its  possible   application   in  the 
brewery,  he  gathered  that  the  process  coulJ  only  be  applied 
to  beer  already  fined,  i.e.,  that   in   order  to  produce  a  bright 
beer  it  was  necessary  to   start   with  it   bright;  nor  did   the 
process   make  a  bright  beer  any   brighter.     At   any    rate, 
there  would  not  seem  to  be  any  advantage  in  passing  beer 
through  the  sterilisation  apparatus  and  then  contaminating 
it  with  finings.     But  even  with  that  limitation  it   would  be 
of  the  utmost  importance  to  be  able  to  secure  the  immunity 
of  our  beer  from  disease,  and  to  export  it  in  casks  with  full 
assurance  that  it  would   arrive  at    its   destination  free  from 
false   ferments  or  deposits   and  as   bright   as   when   it  was 
shipped.     This  would  constitute  a   new  era  for  th;   export 
beer  trade  of  this  country,  and  would  possibly  be  the  means 
of  enabling  it  to  compete  against  the  lager  beer  which  had 
done  so  much  harm  to  our  export  trade.     In  the  course  of 
his  experiments,  Mr.  Kuhn  had  made  a  further  discovery  of 
considerable   importance  with  respect  to   the   determining 
temperatures  of  the  life  history  of  various  yeast   organisms. 
The  death  temperatures   for  many  of  these  organisms  had 
been  already  determined  ;  t  ut  Dr.  Kuhn  had  submitted  them 
to  intermediate  temperatures  with  this   remarkable  result. 
He   found    that   the   animation    or   vital  functions   of  the 
organisms  might  be  suspended,  and  that  the  degree  of  tem- 
perature  to    which   they    were    heated    was    a    factor    in 
determining  the  time  during  which  the  suspension  of  ani- 
mation lasted.     Thus,  if  it  were  known  that  a  certain  export 
beer  was  going  en  a  voyage  of  two  months  duration,  it  would 
be  pos  ible  to  suspend  the  animation  of  the  ferment  for  that 
period,  with  the  certainty  that  it  would  return  to  life  at  the 
end  of  that  period  and  give  its  natural  condition  to  the  beer. 


Mr.  E.  G.  Hoover  agreed  with  Mr.  Salamon  that  the 
subject  was  of  the  utmost  importance  to  the  brewing 
industry  of  this  country.  English  brewers  prided  them- 
selves  on  producing  a  beer  which  was  sound  and  capable  of 
standing  for  a  considerable  period  ;  but  one  could  not  be 
oblivious  of  the  fact  that  it  would  be  of  great  advantage  if 
the  beer  were  also  absolutely  sterile.  The  process  was 
equally  worth  the  attention  of  all  those  industries  which 
were  concerned  with  the  production  of  aerated  waters,  and 
so-called  temperance  beverages.  All  these  industries  would, 
doubtless,  avail  themselves  of  the  process  if  it  were  practi- 
cable. He  did  not  gather  that  the  process  was  applicable  to 
beer  in  cask,  a<  Mr.  Salamon's  remarks  implied. 

Mr.  Salamon  regretted  that  he  had  not  made  himself 
clear  on  that  point.  He  meant  that  this  was  the  first 
practicable  attempt  at  dealing  with  such  a  bulk  of  beer  as 
would  permit  of  sterilised  beer  being  placed  in  cask. 
Hitherto,  brewers  had  been  restricted  to  pasteurisation  in 
bottle,  and  they-  all  knew  with  what  result. 

Mr.  Hooper,  continuing,  said  there  could  be  no  doubt 
that  if  the  process  could  be  relied  on  to  produce  the  results 
laid  before  them  that  night,  it  would  advance  pasteurisation 
to  a  point  never  before  reached.  His  past  experience  of 
pasteurised  beer  was  that  it  usually  showed  considerable 
deposit  and  was  never  effectually  sterilised  :  and  whenever 
the  pasteurisation  had  been  effected  by  heat  the  beer  usually 
had  a  mawkish  flavour.  It  was  a  most  essential  feature  of 
the  process  before  them  that  the  flavour  of  the  liquid  treated 
was  not  affected  by  it. 

Mr.  F.  Wilson  had  carried  out  several  experiments  od 
the  sterilisation  of  beer  in  champagne  bottles  some  35  years 
ago.  He  had  found  no  difficulty  with  the  gas,  becau-e  the 
bottles  resisted  the  pressure  well ;  but  the  flavour  of  the 
beer  was  so  objectionable  that  the  process  was  abandoned. 
He  would  like  to  know  whether  tin  was  among  the  metals 
which  were  to  be  avoided  on  account  of  its  action  on  the 
liquid.  There  was  no  difficulty  in  keeping  pasteurised  beer ; 
he  had  kept  it  for  10  years  sound  and  satisfactory  in  every 
r<  spect  except  flavour,  which  was  not  only  caramel-like,  but 
intensely  bitter.  That  objection  did  not  occur  in  lager 
beers,  because  the  quantity  of  hops  used  in  them  was  much 
less  than  in  English  beers.  He  was  doubtful  whether 
Mr.  Kuhn's  process  could  be  satisfactorily  applied  to  the 
heavily  hopped  beers  of  England. 

Mr.  W.  I.  \  whence  feared  that  the  process  of  sterilisation, 
applied  as  recommended  in  the  paper,  would  not  yield  so 
good  a  beer  as  if  it  were  left  unsterilised,  as  the  ripening 
action  of  the  beer  would  be  arrested  before  it  had  got  into 
thoroughly  good  condition.  He  had  tried  apparatus  made 
of  varii  us  meials,  and  had  found  most  of  them  injurious : 
therefore  he  considered  bottles  best.  In  his  opinion,  the 
great  question  raised  that  evening  was  the  sterilisation  of 
water.  The  difficulty  was  not  in  sterilisation,  but  in  per. 
suading  people  that  any  such  process  was  necessary.  With 
regard  to  the  loss  of  gas  from  water  so  treated,  that  was  not 
an  important  question.  He  had  followed  the  discussion  of 
this  question  at  the  Health  Congress  held  last  July,  and  had 
exhibited  a  sample  of  sterilised  water  before  that  Congress. 
The  analysis  of  that  water  showed  that  the  gases  escaped  in 
the  following  order :  nitrogen,  oxygen,  carbonic  acid.  The 
first  and.  last  of  these  were  both  undesirable  in  drinking 
water,  and  the  oxygen  was  re-absorbed.  The  great  question 
in  regard  to  water  was  not  so  much  the  sterilisation  as 
taking  away  the  salts  of  lime  which  led  to  gout  and  rheu- 
matism. That  was  what  his  process  did.  He  could  sterilise 
and  remove  all  the  hardness  from  water  at  the  ordinary- 
boiling  temperature  either  in  a  small  apparatus  or  up  to  a 
hundred  thousand  gallons  per  hour.  But  with  regard  to 
the  sterilisation  of  other  liquids,  that  could  only  be  done 
satisfactorily  by  such  a  process  as  Mr.  Kuhn's. 

Dr.  S.  R  ideal  asked  whether  any  experiments  had  been 
made  in  the  apparatus  with  reference  to  spore-bearing  and 
pathogenic  organisms. 

Mr.  G.  W.  Macindoe,  while  admitting  the  scientific  value 
of  the  process,  thought  that  the  cost  was  likely  to  be  very 
high. 
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l>r.  ti    IUm;i-  Morris  had  also  had  some  experience 
in  the  iteriliss  oglish  beet  in  boiilc.  end   oould 

■  >ntii in  ;iii  thai  Mr,  Wilson  bad  sal  I  a-  to  the  undesirable 
flavour  produced  ia  thai  way.  The  same  flavour  was  do) 
aotiofable  in  pasteurised  lager  beer,  probably,  partly  for 
the  reason  given  bj  Mr.  Wilson,  and  partly  because  il  was 
masked  bj  the  flavour  peculiar  to  lager  beer,  If  the 
process  could,  as  suggested   bj    the  author,  be   applied   to 

beer  in  cask,  il  would,  do  doubt,  be  a  ftreat  I i  to  the 

trail,'.  Ihii   there  appeared  to  1 to  be  pn .il  difficulties 

in  ill,-  iray.  They  were  told  thai  the  beer,  after  passing 
through  the  apparatus,  would  go  into  the  cask  bright,  and 
that  in)  further  Fermentation  would  then  take  place,  They 
km  w,  however,  thai  Knglish  beer  rnrvlj  contained  any  great 
amount  of  gad  at  any  one  time,  and  it  appeared  to  bim 
thai  such  amount  as  it  did  contain  when  the  boer  was 
.  iported,  would  be  lost  during  transit,  and  that  the 
would  arrive  in  a  flat,  unpleosaut,  and  unsaleahli  -to,- 
With  ni; ir.i  to  tlie  suspende  I  animation,  bul  not  destruction, 
of  tin'  yeast  cells,  ow  ing  to  the  adoption  of  certain  tempera- 
tores,  that  was  pi  rfectly  correot,  and  he  believed  that  conti 
Dental  pasteurisers  bad  been  aware  of,  and  taken  advantage 
of,  ii  for  some  years  past.  The  gTeat  point  in  the  authors 
ess,  as  applied  to  English  boor,  would  be  the  absence 
of  any  flavour  due  to  sterilisation.  If  that  could  be  done 
and  the  bei  i  would  subsequently  condition  well,  the  process 

dd  be  of  inestimable  benefit  to  the  English  trade.  With 
regard  to  the  sterilisation  of  water  by  this  process  one 
point  bad  not  been  mentioned,  namely,  whether  there  would 
be  deposition  on  the  tubes  due  to  the  hardness  of  the  water, 
and  if  so,  whether  this  would  affect  the  efficiency  of  the 
method. 

Mr.  D.  Howard  thought   thai  interest   in  the  paper  was 
not  confined  tu  the  brewing  trade,  there  being  a  vast  number 
ofjoases,  such  as  the   preserving  of  liquid  foods,  or  the  pre 
ition  of  drugs,  wherein  the  great  difficulty  to   be  over- 

i  was  the  prevention  of  decomposition.  As  a  rule,  the 
object  was  attained  bj  antiseptic  rather  than  by  septic 
methods,  heavy  doses  of  some  germicide  often  being  put 
into  the  materia]  to  be  preserved.  In  the  early  days  of 
bad  i    too    little    thought  was   taken    whether  the 

nee  co-organism  might  not  suffer  by  the  means  taken  to 
previ  nt  the  spread  ol  micro-organisms,  whi  thor  a  thoroughly 

ilised  milk  containing  a  large  dose  of  antiseptic  might 
not  ultimately  determine  thi  of  a  bain-  as  well  as 

a  microbe.  Bul  just  a<  in  surgery,  septic  methods  were 
superior  to  antiseptic,  so  a  method  which  opened  out  the 
possibility  of  sterilising  solutions  before  use  was  superior 
to  a  process  for  disinfecting  solutions.  He  heartily  com- 
mended the  process,  therefore,  to  the  attention  of  pharmacists 
and  those  who  prepared  liquids  to  lie  used  us  foods.  Pos- 
sible/, also,  it  might  lead  to  the  displacement  of  alcoholised 
teetotal  drink-  by  something  more  wholesome,  ii'  less 
exhilarating. 

Dr.    Ii.    LlNDSAS    JOHSSON    consider,/ 1    that    the    - 

of  the  paper  concerned  the  medical  profession  in  a  special 
degree,  as  the  use  of  sterilised  water  in  surgery  was 
md  more  important  every  day.  In  the 
most  advanced  hospitals  of  Europe  the  antiseptic  method 
of  treatment  was  entirely  obsolete.  The  object  of  surgery 
was  to  heal  wounds  by  first  intention,  or  primary  union  of 
the  pans.  To  this  end,  it  was  necessary  not  only  to  remove 
pathogenic  germs,  but  to  prevent  the  irritation  of  the 
-.  which  their  access  to  the  wound  gave  rise  to.  The 
-ui  referred  to  in  the  paper  i  bacillus  subtilis),  was 
Comparatively  innocuous.  Par  more  important  were  the 
Streptococci,  and  it  was  impossible  in  dealing  with 
wounds  to  u-e  an  antiseptic  which  would  kill  these  germs, 
of  the  irritation  which  it  caused  to  the  tissues. 
Consequently,  if  surgeons  wanted  to  secure  an  in 
and  perfect  union  of  the  parts,  it  was  impossible  to  use  an 
antiseptic  :  and  such  immediate  union  was,  in  some  eases 
(such  as  cataract  of  the  eye)  absolutely  necessary  to  ensure 
a  successful  operation.  It  was  for  this  reason  that  he 
expected  Mr.  Kuhn's  process  to  yield  valuable  results  in 
connection  with  surgery.  One  other  point  in  connection 
with  Mr.  Kuhn's  experiments  he  would  like  to  refer  to. 
Treatment  with  boiling  water  would  kill  most  of  the  micro-   I 


bin  it   would  not  always  kdl  their  ova  oi   si 
certain! i  it  would  do!  kill  the  spores  of  the  bacillus  anthi  i 

1 '" M   onlj    b,'  successful!)   dealt   «  ith  bj 

in     ii.it,  in  d  from  the     pon   '  dm  Ing   tbi 
killed  in  the    nei  I 
the   hospitals    a   supply   ol   sterilised  i 

Mi     K  tlhn  -    proces  ilty    would   bi 

over,  and  al    Ii  tt  I   one  di  partem 
be  in  mghi   to  n  highi  i  state  ol  pi  rfeetion  than   I 
bed, 

Mr.  W.   Tiiohp  regarded   the  process  as  an    i  ttromely 
useful  one,  1       thought  it  was  i  abject   to  limitation 
destruction  of  organic  life  in  liquids   was   rerj  important 
but    hon    were  the    liquids   to   be  dealt  with  afterwards  ? 
Hitherto,  antiseptic     had  been  relied  on.     Mr.  Kuhn's  pro 
cess  would  avoid  that   necessity,  but  there   would  be  the 
countervailing  one  ol  keeping  the  sterilised  liquid  in  closed 
vessels,  or  the  protection  would  be  lost,    This  difficult) 
applied    equall)    to    potable    waters    and    to    chemical    or 
medicinal    preparations,     N"  doubt    sterilised  watei  could 
be  wnb  ear     preserved   for    the   purpose   referred    to    by 
Dr.  Johnson;  bul  be  greatly  doubted  the  practicability  ol 
supplying  it  through   the  mains  for  general  consumption. 

1  ,l(l"i   il rdinarj  limitations  of  domestic  conditions,  two 

supplies  would  be  untrustworthy,  because  the  most  readily 
iccessible  tap  would  always  be  nsod,  whether  it  were  the 
•  sal,  "  one  or  not  .  and  the  expense  of  sterilising  the  whole 
town's  supply  i,r  water  would  be  prohibitive.  Hi  di. I 
raise  these  points  as  objections  to  the  process,  bul  because 
it  was  desirable  that  in  considering  a  new  method,  its  limi- 
tations should  be  taken  into  account  The  same  remarks 
applied  to  Borne  extent  to  the  st.  rilisation  of  beer.  Granted 
that  the  flavour  was  not  affected,  it  would  be  an  advantage 
to  have  sterilised  beer  in  vessels.  Glass  was  trustworthy 
for  this  purpose,  but  be  doubted  whether  it  would  b 
possible  to  obtain  casks  which,  after  months  of  travelling, 
would  be  proof  against  the  access  of  bacteria. 

Mr.  0.  I'linuw  said  that  the  remarks  of  several 
speakers  had  led  him  to  make  a  mental  calculation  with 
le-piet    tu  one  of   the    most    important    applications   of  the 

--.    namely,  the  purification    of  water  for    town 
lb     result  was  to   show  that  in  order  to   supply  sterilised 

water  to  a  town  of,  say.  Inn. I  inhabitants,  it   would  cost 

per  annum  for  fuel  alone.  As  this  would  mean  an 
increase  in  the  rates  to  the  extent  of  As.  in  the  6,  he  had 
not  much  faith  in  the  application  of  the  process  in  that 
way. 

Mr.  C.  G.  Cressw  im  remarked  that,  though  the  applica- 
tion of  the  process   to  beer,  water,  foods,  and  drugs  had 
discussed,  noon-  had  referred  to  it-  adoption  m  the 
of  wine.     He  reviewed  I  and  difficulties 

he  had  nut  with  in  an  attempt  to  so  treat  the  light  natural 
of  Italy,  Spain,  and  Portugal  as  to  admit  of  their 
b.ing  imported  for  consumption  in  England.  The  results 
of  those  experiments  proved  that  for  red  win,-  containing 
tannin,  sterilisation  was  not  necessary,  but  that  for  white 
wines  either  the  removal  of  the  albuminoids  upon  which  the 
bacteria  lived,  or  the  destruction  of  these  latter  by  sterili- 
sation of  the  liquid,  wa-  oeeessary,  and  for  that  purposi 
Mr.  Kuhn's  proee-s  appeared  tube  the  most  rational  method 
that  had  yet  come  to  his  knowledge. 

The  Chairman,  referring  to  Mr.  Guttmann's  criticism, 
thought  that  that  gentleman  bad  not  taken  iuto  account  all 
the  conditions  of  the  problem.  At  any  rate,  he  for  one 
could  not  agree  with  his  calculation.  He  would  like  to 
know  the  number  of  heat  units  lost  in  heating  a  specific 
quantity  of  water  by  the  process. 

Mr.  GUTTMANN  observed  that  he  had  only  made  a  rough 
mental  calculation,  but  that  he  thought  it  would  be  found 
to  be  within  the  mark. 

Mr.  II.  Pi  Mosi.xtii  vl,  replying  for  the  author,  said  he 
feared  that  in  his  efforts  to  condense  the  immense  amount 
of  material  with  which  Mr.  Kuhn  had  supplied  him  into  a 
comprehensive  form,  he  had  perhaps  laid  the  process  open 
to  questions  and  doubts  which  would  not  have  arisen  had  all 
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the  author's  work  on  the  subject  been  before  the  meeting. 
It  had  rightly  been  said  that  one  of  the  most  important 
applications  of  the  process  in  this  country  would  be  that  of 
enabling  brewers  to  export  their  beer  in  casks,  thus  per- 
mitting English  beer  to  compete  with  that  made  in  German} . 
Mr.  Kubu  had  actually  applied  the  process  to  English  beer, 
ison  why  the  analyses  of  lager  beer  were 
quoted  was  that  he  (the  speaker)  had  thought  it  best  to 
choose  those  certificates  which  had  the  most  scientific 
character,  i.e.,  in  which  the  analyses  bore  testimony  to 
investigation.  Members  might  rely,  however,  that  English 
:iles  had  been  tested  iu  the  sain.-  way,  and  that  their  flavour 
had  remained  quite  unimpaired.  He  understood  that  the 
author  attributed  this  to  the  reabsorotion  of  the  gases  and 
irs,  which  he  had  endeavoured  to  explain  in  the  paper. 
He  was  assured,  too,  that  experiments  with  English  casks 
had  proved  them  to  bo  quite  equal  to  retaining  the  liquor 
in  sood  condition  during  the  time  necessary  for  transport. 
With  regard  to  the  point  laised  by  Dr.  Johnson,  he  would 
understand  how  impossible  it  was  to  carry  out  a  series  of 
experiments  with  every  individual  microbe;  therefore,  that 
micro-organism  had  been  taken  which  was  known  to  be  the 
most  resistant,  namely,  the  bacillus  subtilis,  and  it  was 
shown  that  by  treatment  at  a  temperature  of  120e  C,  with 
six  atmospheres  of  pressure,  the  spores  of  this  bacterium 
were  killed.  As  to  wine,  the  experiments  carried  out  iu 
Erance  had  been  numberless,  and  had  given  complete  satis- 
faction to  the  most  eminent  experts.  In  fact,  in  every 
directiou  in  which  it  had  been  tried,  the  success  of  the 
process  was  attested  by  the  evidence  of  the  highest 
authorities.  He  recognised  the  difficulties  of  making  people 
appreciate  the  necessity  for  sterilising  water.  On  the 
continent,  however,  the  importance  of  doing  so  was 
beginning  to  be  appreciated.  Mr.  Kuhn  was  now  making 
an  installation  to  supply  the  barracks  at  Antwerp  with 
sterilised  water. 


nrOX>X>3< 


INDIA-ECBBER. 


BY    T.    CHRISTY,    F.L.S. 


Mb.  T.  Christy  exhibited  specimens  of  different  sorts  of 
rubber,  specially  with  the  view  of  showing  that  rubber 
can  be  extracted  by  water.  In  the  first  instance  the 
Landolphia  was  shown  with  the  roots  and  boughs  as  cut 
from  the  living  tree,  next  the  stems  after  they  had  been 
boiled ;  the  next  stage  was  the  debris  of  the  bark  and 
the  rubber  still  hanging  on  to  one  end  of  a  twig  which 
otherwise  was  perfectly  clean  and  free  from  anysuecus; 
then  thete  was  the  mass  as  it  fell  into  the  pan  with 
the  bark  mixed  with  the  gum.  It  was  then  shown  in 
different  stages  of  treatment  up  to  the  Landolphia  rubber 
as  sent  into  commerce.  Another  Landolphia  was  shown 
from  the  Congo  :  this  had  been  wound  off  direct  from  the 
tree  into  a  ball  and  dried  in  the  course  of  winding. 
Another  exhibit  was  Almadina,  so-called  from  the  man  who 
discovered  it  and  worked  it  out  in  West  Africa;  it  also 
<>x>es  by  the  name  of  potato  gum.  This  gum  has  most 
interesting  properties,  which  have  been  fully  explained  in 
the  scientific  papers,  especially  by  Mr  LascelleK  Scott. 
From  a  series  of  experiments  lasting  over  four  years,  it  was 
found  that  by  placing  in  a  box,  open  to  the  sun  and  rain, 
some  of  the  very  best  india-rubber  aud  gutta-percha,  some 
pure  Almadina.  and  also  Almadina  mixed  with  india-rubber 
and  gutta-percha,  at  the  end  of  the  experiment  the  best 
rubber  had  almost  disappeared  and  was  quite  worthless, 
whereas  the  india-rubber  and  gutta-percha  mixed  with 
Almadina  remained  perfectly  sound  and  with  full  elastic 
properties.  He  obtained  some  tons  of  Almadina,  melted  it. 
and  added  to  it  a  considerable  quantity  of  water  and  some 
tannic  acid.  This  was  well  stirred  and  it  took  up  a  large 
quantity  of  water.  When  the  mass  was  sufficiently  kneaded 
was  put  into  bags  and  allowed  to  cool,  and  then  sent 


down  to  some  large  india-rubber  works,  aud  the  proprietor 
was  so  pli  ased  v.  ith  it  that  he  offered  to  take  any  quantity 
at  Is.  (3  /.  to  Is.  lo</.  per  lb.  This  rubber,  of  course,  had  a 
quantity  of  water  in  it,  allowance  had  to  be  made  iu  charging 
tin  weight  when  it  was  handed  to  the  railway  of  at  least  20 
percent.  As  practical  manufacturers  on  a  large  scale  had 
now  admitted  its  great  value,  he  then  met  them  and  told  them 
that  he  could  no  longer  continue  to  manufacture  this  gum, 
and  that  he  was  prepared,  if  they  gave  him  a  sufficient 
order  for  the  raw  material,  to  give  them  all  the  information. 
Suffice  it  to  say  that  thej  gave  the  order,  but  the  foreman 
resented  it  very  much  and  did  all  he  could  not  to  use  this 
rubber,  until  his  place  was  handed  over  to  another  man  who 
thoroughly  understood  the  valuable  properties  of  Almadina. 
The  consequence  was  that  a  very  much  higher  class  of 
goods  was  turned  out  of  these  works  and  large  contracts 
made  ;  this  shows  how  difficult  it  is  to  overcome  prejudices. 

Another  gum  also  obtained  by  being  boiled  was  chicle 
gum.  This  came  from  Mexico,  and  was  known  to  Americans 
as  the  base  for  their  chewiug  gum.  Small  pieces  were 
prepared  for  those  who  desired  to  experiment  with  it.  He 
had  sent  a  sample  to  one  of  his  friends,  who  was  certainly 
one  of  the  most  advanced  men  in  the  rubber  trade,  and 
explained  to  him  the  most  simple  manner  of  testing  it, 
viz.,  chewing  it ;  he  did  so,  and  he  wrote  back  saying  that 
he  was  delighted  with  the  material  and  wanted  a  quantity 
for  experiment,  aud,  if  it  went  down  to  a  certain  price,  to 
put  his  name  down  for  the  first  supplies.  This  gum  was 
also  found  useful  in  plaster  making  and  pills. 

Iu  conclusion  there  were  many  other  gums  which  he 
believed  would  advantageously  yield  to  the  trtatment 
of  cutting  down  the  boughs  and  boiling  them  in  water, 
finally  extracting  the  rubber  as  the  mass  cooled.  He  had 
sent  a  request  to  several  places  where  the  rubber  trees  were 
growing  wild,  suggesting  that  this  plan  should  be  tried. 


AXALGEXE  (ORTHU-ETHl  IXY-AXA-MONO- 
LEXZOYLAMinO-QUIXOLIXE). 

BY'    E.    JAHX. 

Mr.  E.  Jahn  exhibited  some  interesting  samples,  repre- 
senting the  intermediary  products  in  the  manufacture  of 
analgeue.  Analgene  is  one  of  the  recent  synthetic 
remedies  used  chiefly  in  the  treatment  of  neuralgia  and  of 
sundry  paius  of  nervous  origin.  It  has  no  action  on  the 
heart  and  no  unpleasant  symptoms  are  produced  by  its 
administration.  The  colour  of  the  urine  of  persons  having 
partaken  of  analgene,  however,  very  often  becomes  dark 
red.  The  red  colour  is  due  to  the  decomposition  product 
of  analgeue  in  combination  with  uric  acid.  A  sample  of 
this  substance  was  among  the  exhibits,  labelled  "  Muriate 
of  o-oxy-cthyl-a-amido-quinoline."  The  solution  in  water 
is  bright  red. 

The  following  is  a  list  of  specimeus  exhibited  : — 
\.  Quinoline-o-sulphonie  acid,  commercial. 

2.  <tuinoliue-o-sulphonic  acid,  pure. 

3.  6-Oxyquinoline,  commercial. 

4.  o-Oxyquinoline  crystals. 

5.  o-Oxyquinoline,  sublimed. 

6.  o-Oxyquinoline  ethyl-ether. 

7.  Sulphuric-o-oxyqiiinoline  ethyl-ether. 

8.  Xitrate  of  a-Xitro-o-ethoxyquinoline. 
3.  a-Xitro-o-ethoxy-quiuoline,  commercial. 

10.  o-Nitro-o-ethoxyquiuuline,  commercial. 

11.  Hydrochloride  of  o-oxyethyl  u-amido-iminoliue. 

12.  o-Oxyethyl-a-amidoquinoline,  commercial. 

13.  o-Oxyethyl-a-amidoquinoline,  pure. 
11.   Analgene,  crude. 

15.  Analgene,  pure. 

16.  Hydrochluride  ofo-Onjethyl-a-amidoquinoline. 
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\uulgene  is  a  derivative  of  quinoliue,  and  bus  the  following 
formula 

Mh  c.  ,||.    II 

I 


111 


IK 


ill 


(II 


u 

I"  II 
It  ia  prepared  by  introducing  into  the  i[uinoline  molecule 
conseoutivefj  an  ethoxy-group  in  the  ortho-position  and 
.1  substituted  I  acid  rnuiole  i  amido  group  in  the  ana-position. 
i  in  treating  oxyquinoline  with  cnustic  soda  and  ethyl 
bromide,  ethoxyquinoline  -  obtained,  which  by  the  action 
of  nitric  acid  is  converted  into  ethoxynitroquinoline,  and 
this  Bubstance  is  then  reduced  to  the  amido  form  in 
the  usual  way  The  amido  derivative  is  treated  with 
beozoylchloride  and  soda  in  aqueous  solution,  and  thus 
la  the  product  in  question.  This  crude  analgene  is 
thoroughly  purified  by  repeated  crystallisation  from  alcohol, 
and  in  its  pure  st ut .■  forms  a  white  crystalline  powder 
insoluble  in  water,  soluble  in  arils,  readily  soluble  in  hoi 
.iiul  sparingly  so  in  cold  alcohol.  As  a  criterion  of  its 
purity,  it  melts  at  208  C.  and  leavea  no  residue  when 
ignited  cm  platinum  foil. 

i>-(  >.i  t/t'thi//-a~A,ni<in(]ttiri"lim:  Hydrochloride. 

It  has  been  proved  that  in  the  human  system  analgene 
is  either  destroyed  entirely,  or  separation  of  the  benzoyl 
group  takes  place  with  complete  oxidation  of  the  residue. 
Where  a  separation  of  the  benzoyl  gToup  occurs,  the  urine 
is  always  of  a  dark  colour,  caused  by  the  action  of  the 
free  amido  product  on  the  uric  acid.  This  may  be  proved 
in  two  ways  :  — 

f  By  adding  oxyethylamidoqoinoline  to  urine  in  its 
i.ii  state.  After  shaking,  and,  if  necessary,  warming, 
the  intense  coloration  takes  place,  the  intensity  varying 
according  to  the  quantity  added  from  a  luminous  red  to 
a  dark  brown  red.  This  coloration  is  caused  by  the  com- 
bination of  oxyetbylamidoquinoline  with  uric  acid,  which 
produces  exactly  the  same  colour  when  in  solution. 

2.  I!\  isolating  the  amido  compound  from  the  urine  after 
the  latter  has  absorbed  the  benzoyl  product.  When  soda  is 
added,  the  colour  which  is  at  first  red  is  changed  to  yellow. 
On  extracting  with  ether  and  subsequent  evaporation  and 
lining  of  the  extract,  the  amido  com]  ound  is  obtained  not  in 
a  pure  state,  but  its  presence  is  unmistakable.  The  residue 
when  taken  up  with  water  and  mixed  with  a  solution  of 
chloride  of  lime  yields  the  light  rose  colour  characteristic 
of  ethoxyamidoqninoline.  It  disappears  gradually  when 
left  standing,  but  instantly  on  heating.  Another  reaction 
proving  the  presence  of  ethoxyamidoquinoline  in  urine 
may  be  made  as  follows:  — The  urine  is  aeidilied  with  hydro- 
chloric acid,  this  readers  the  colour  brighter,  then  some  v  o 
and  a  few  grai  s  of  nitrite  of  soda  aie  a  Ided,  whereupon  the 
liquid  turns   to  a  light   yellow.     On   addin  itioa  of 

j3-uaphtbol  disulphonatc  of  Boda,  their, lour 

;  j  red.     When  heated  with  ferric  chloride,  the  red  urine 
turns  to  a  deep  red  colour. 

z—anriQaxfx — 

PHOSPHOR    COPPER    AND   BRONZE. 

HI    (  .    -.1  .  OMBIB. 

The  more  free  from  pores  and  the  more  homogeneous  an 
alloy  is.  the  stronger,  tougher,  and  more  elastic  is  the 
ng  from  it. 

Bronze  and  other  alloys  of  copper  in  the  liquid  state 
contain  oxygen,  and  the  casting  therefrom  is  porous  in 
proportion  to  the  volume  of  oxygen.  But  if  phosphorus 
be  introduced  into  the  liquid  mass  it  eliminates  the  oxygen 
by  combining  with  it.  and  thus  prevents  the  production  of 
porous  castings. 

The  tin  contained  io  alloys  is  not  easily  crystallised, 
except  on  the  introduction  of  phosphorus  into  the  mass, 
Two  crystallised  metals  form  a  more  homogeneous  alloy 
than  two  metals,  one  of  which  does  not  crystallise. 
Accordingly  phosphor-bronze  is  far  more  homogeneous 
than  bronze  without  phosphorus. 


Phosphorus   furthi  i  dloys   highly    fusible. 

Thus  the  Iten  mass  will  till   the  vei  I  parts  "i 

the  mould  and  produei 

horus  also  reduces  thi  tings,  and 

the  expense  ii iking  bron 

I  he  introdui  lion  ol  pi  .   molten   m 

"<•  tal  hu  Pore   been  o mpluihed  without  eon 

siderable  loss  ol  thai  I  ,■  pn  sent  it  has 

not   been  f I   possible  to  introduce   into  the  coppei  d 

than  lu  per  e<  nl 

\li  Schonzeler  has,  however,  quite  recently  discovered  a 
process  by  ivhich  he  gets  20  pel  cent,  ol  phosphorus  into 
the  copper,  tins   being  the  lug!,.  ppei 

will  take 

Tins  phosphor-coppei    imparts    to    any   alloys  all   the 

ijual s  enumerated  above,  but  it  may  also   most  advan* 

tageously  be  used  for  the  renovation  ol  old  bronzi    bi 

and  scrap  gun  metal. 

Alloys  hard  n  addition  of  tin  lose  in  toughness 

and  i ndered  brittle  in  proportion  to  the  percentagi 

tin  (is, .I.     The  new  phosphor-copper  "hen  added  imparl 
the  alloy  ;i„i   desired  degree   of  hardness,  and   not   only 
produces  that   effect,  but   at  the  same  time  enhances  thi 
Btrength,  toughness  and  elasticity  of  the  easting. 

I'lnaiiy.  alloys  containing  phosphor-copper  have  the 
advantage  of  not  being  liable  to  oxidation. 

This  phosphor  copper  is  cast  in  plates  that  maj  readilj 
be  broken  up  into  small  pieces  "l  equal  weight.  <  In  adding 
it  to  the  liquid  mass  it  ;,t  once  thoroughly  mixes  with  it. 
without  developing  those  stilling  vapo  noxious  to. 

foundry-men. 

The  samples  submitted  contain — 

Per  I 
pborus in 



i .-, 

is 

20 

Phosphor  Bronze. — The  degree  of  hardness  imparted  to 
phosphor-bronze  is  dependent  on  the  quality  of  phosphor- 
copper  added  to  the  alloy.  It  naturally  varies  with  the 
purpose  the  casting  is  intended  for. 

Erratum. 

(This  Journal.  November  1894,  p.  1023.) 
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KB.    EUSTACE    ivkev    IX   THE   CHAIR. 


ON    THE  CALCULATION  AND    COMPOSITION  OF 

BLAST    FURNACE   CHARGES    As   APPLIED   TO 

[  THE  SMELTING  OF  LEAD  AND  SILVEB  ORES. 

HY    ERIC    i:.    WATSON,    F.I.C. 

Cn  the  process  of  working  ores  in  blast  furnaces  we  can   in 
il  distinguish  between  two  distinct  constituents  in  the 
ore  apart  from  those  which  are  volatile. 

The  metal  to  he  recovered  and  that  non-volatile  component 
part  accompanying  the  metal  and  which  is  to  be  slagged. 

It  sometimes  happens  that  the  constituents  of  an  ore  to 
be  slagged  consist  of  such  a  variety  and  quantity  of  such 
elements  that  the  temperature  they  are  submitted  to  is  in 
itself  sufficient  to  cause  the  charge  to  melt,  thus  reducing  it 
without  the  addition  of  fluxes.  This  of  course  is  the  most 
tomical  method. 
In  most  cases,  however,  the  ores  are  of  such  a  composi- 
tion that  they  do  not  admit  of  being  reduced  directly,  hut 
only  after  the  addition  of  the  corresponding  flaxes.  In  the 
latter  ease  the  metallurgist  will  (taking  due  consideration 
of  the  properties  of  the  metal  to  be  reduced  and  the  nature 
of  the  constituents  to  he  slagged)  avail  himself  of  such 
fluxes  as  best  suit  his  purpose,  or  whenever  practicable 
(and  which  is  the  best  method  of  procedure)  classify  his 
different  ores  in  such  a  manner  that  when  mixed  the  one 
replaces  in  the  other  the  necessary  slagging  material  and 
thus  gives  to  the  whole  the  requisite  fusibility. 

In  working  lead  ores  in  blast  furnaces  whether  they  have 
to  be  previously  roasted  or  not  the  metallurgist  will  always 
bear  iu  mind  the  volatility  and  ready  fusibility  of  lead,  and 
try  to  produce  a  slag,  melting  at  the  lowest  possible 
temperature  in  order  on  the  one  hand  to  increase  the  output 
of  metal,  and  on  the  other  to  run  through  within  the  shortest 
possible  time  the  greatest  amount  of  ore  with  the  minimum 
expenditure  of  fuel. 

Xow  before  we  can  produce  a  slag  of  the  proper  com- 
position so  as  to  admit  of  a  complete  reduction  of  the  metal, 
it  is  before  all  things  absolutely  essential  that  the  chemical 
composition  of  the  ore  be  known  quantitatively  ;  then  only 
can  one  learu  the  amount  of  elements  to  be  slagged. 

To  obtain  such  an  analysis  is  uow-a-days  no  hard  matter, 
although  in  a  great  many  cases  and  especially  in  large 
works  where  ores  of  various  composition  are  being  treated, 
it  becomes  not  only  complicated  but  almost  impossible  to 
analyse  each  separate  batch  of  ore,  simply  because  the  time 
•and  cost  woald  make  the  final  process  of  treatment  toD 
expensive. 

In  such  cases  the  metallurgist  is  obliged  to  ascertain  the 
nature  and  quantity  of  the  constituents  to  be  slagged  from 
previous  analyses,  or  other  data  well  known  to  him,  so  that 
he  may  be  in  a  position  to  calculate  the  most  suitable 
composition  to  give  to  the  clia 

The  ores  to  be  smelted  at   the  works  I    have  at  present  :n 

my  mind,  and  which  I  >hall  take  o-   a  practical   illustration 

of  my  paper,  are  of  the  most  varied   and  always   changing 

composition,  they  contain  besides  gold,   silver,  lead,   and 

copper,  silica  which   is   most  predominant  and  iron   in   the 

form    of     iron    sulphide    ( l'eSJ  i     a-    well    as    manganese, 

aluminium,  calcium, and  magnesium   in  varying  quantities. 

Tiie  lead,  ci  pper,  and  a   greater  portion  of  the    silver 

in  combination  with    sulphur,  whilst  the   gold  is    to   a   large 

extent    in    the    metallic    Mate,  only    a    small    portion   of  it 

to  e\i-t   in  combination  with  other  metals.     The 

1  method  of  procedure  i-  to   first  roast  in  reverhera- 

-     and    then    smelt    with    the    addition    of  the 

necessary    fluxes    in    the    blast    furnace   obtaining   as    the 

principle'  product  argentiferous  and  auriferous  pig  lead. 

I'll,  resulting  -lag  is  to  be  a  fen  on-  ■  ilicate  and  is  to  have 
as  nearly  a-  possible  the  composition  of  a  mono  silicate, 
but  farmore economical  purpo-i  -  is  calculated  ou  an  oxygen 
basis  of  1  :  1 '  J  making  it  \  mono  and  5  bisilicate. 


I  will  explain  what  1  mean  by  this.  A  mouosilicate  ba- 
the composition — 

2RO  -r  SiU.  =    RjSiO,. 

A  bisilicate  =  EO  +  Sid.,  -  RSi03. 

K  =  a  metal  combined  with  one  atom  of  oxygen. 

Ir.  these  two  -lags  the  oxygen  in  the  base  is  in  proportion 
to  the  oxygen  in  the  acid. 

In  the  niouosilieate  as     1:1 
,,     bisilicate  as      -     1:2 

By  adding  the  amounts  of  oxygen  together  we  get  2  :  3 
or  ?  =  1  :  -;}  =  1  "5,  and  it  is  more  economical  to  do  this 
for  the  simple  reason  that  we  require  a  less  amount  of  base 
or  iron  flux.  The  base  to  be  used  as  fluxing  material  is 
composed  for  the  greater  part  of  ferrous  oxide.  According 
to  the  analysis  and  nature  of  ihe  ores  the  first  thing  we  should 
proceed  to  do  would  be  to  classify  them  into  groups. 

A  convenient  classification  is  the  following  :  — 

Under  the  First  Group  come  all  dry  silver  ores  (i.e., 
low  grade  silver  ores)  containing  no  pyrites,  or  at  least 
pyrites  only  in  small  quantities. 

Under  the  Secovd  Group.  All  pyritie  ores  including 
matte;  and  uuder  the  Third  Group  all  lead  ores. 

It  may  be  well  for  me  to  mention  here  that  when  I  speak 
of  matte  1  am  referring  to  roasted  iron  pyrites  FeS,  i.e., 
the  amount  of  matte  the  pyrites  is  capable  of  producing, 
since  this  is  the  chier  constituent  in  our  ores  next  to  silica 
and  provides  us  at  once  with  a  most  suitable  means  for 
shgging  off  a  portion  of  the  silica.  (I  shall  work  out  an 
e\;i  njile  later  on  so  as  to  show  you  more  clearly  what  I 
mean  by  the  "  calculation  of  fluxes.") 

The  analysis  of  group  one  have  shown  by  practice  that  the 
greatest  proportion  of  silica  is  80  per  cent,  whilst  the  smallest 
amount  of  base  is  equal  to  20  per  cent,  lime  (CaO)  which 
substituted  in  the  form  of  slagging  material  is  equivalent  to 
20  per  cent,  of  iron. 

If  it  is  intended  to  make  the  dry  silver  ores  smelt  readily 
it  is  better  to  have  a  small  excess  of  ferrous  ilux  rather  than 
too  little  and  for  this  reason  the  assumption  is  made  that 
the  assay  gives  80  per  cent,  silica  and  only  20  per  cent. 
calcium  oxide  =  20  per  cent.  iron. 

Likewise  in  the  pyritie  ores  of  the  secend  group,  in  order 
to  ascertain  whether  they  are  readily  fusible  or  if  fluxing 
material  is  wanting,  a  determination  of  the  iron  and  silica 
must  be  made. 

In  fact,  in  all  the  pyritie  ores  it  is  necessary,  by  means 
of  assaying,  to  ascertain  the  amount  of  matte  they  are 
capable  of  producing,  since  this  gives  us  the  basis  upon 
which  to  calculate  the  contents  in  iron  of  the  ore  available 
for  slagging  purposes. 

It  has  been  found,  according  to  all  the  matte  and  iron 
assays  that  have  been  made,  that  there  exists  a  constant 
proportion  between  the  matte  assay  and  actual  amount  of 
iron  present  in  the  pyritie  ores,  from  one  and  the  same 
mine,  for  which  reason  all  pyritie  ores  have  also  been 
classed  into  four  groups  as  the  result  of  a  good  many 
assaj  s  and  iron  determinations  made  :  — 

Percent.  IV. 

Iu  tbe  first  group  ores  containing 72 

second    ..       ,.  „  58 

,.     third      „        „  , ."1 

„    fourt  U    „       „  „  :>7 

of  the  matte  contents. 

According  to  this  subdivision,  therefore,  the  amount  of 
iron  i-  calculated  by  multiplying  tbe  amount  of  matte  by 
that  number  in  per-centages  in  the  pyritie  ore  in  which  it 
was  contained.  This  may  at  first  sight  not  seem-quite  clear. 
I  will  therefore  give  an  example. 

Suppose  we  have  made  an  assay  of  these  pyritie  ores 
and  obtained  as  a  result  40  per  cent,  of  matte 

Xow    say  this    ore  has  come  out   of   the  4th   gi 
which  every  100  parts  of   matte  yield  37  parts  of  iron,  then 
we  get  the  following  proportion — 

:'~       -°  =  14-80  per  cent.  Fe. 
1  i0 
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the  above  ore  giving    i"  pi  i    oont.  ><   matta  contains 
ii   BO  pel  cent  of  iron. 

111.  ..in  .  in'  ol  silica  contained  in  the  pyritic  ores  i~  then 
ascertained  as  follows  :  — 

tin-  noii  is  oontained  in  the  ore*  as  l,s.  the 
equivalent  amount  of  aulphor  correspondiojc  to  the  iron  musr 
be  first  calculated,  and  the  a  nounl  of  FeS  thus  found 
subtracted  from  the  drj  might.  Tho  remainder  i-  then 
taken  ;.s  silica  and  other  earthj  bases  and  put  down  (.as  in 
tin-  case  of  ilic  i.'"  grade  silver  ores)  as  oonsistio| 
so  per  cei  I    Si(  I   and  -"  per  cent,  i  !al  ' 

By  this  means   ire  arrive  at  the  an it  of  silica,  earthy 

bases,  and  by  roasting  the  pyritic  on  s  w<  also  ascertain  th.- 
quantity  of  die  FeO 

If  \>c  find  1 1  ■  •  amount  of  base  thus  calculated  sufficient 
tn  make  the  silica  present  fusil  le  (t'.i ..  bj  the  formation  of 
the  desired  silicate)  then  (he  addition  of  an  iron  tin  *  i-  not 
necessary.  On  the  other  band,  if  the  amount  of  base  is  in 
excess  then  ore  may  be  added,  but  if  there  is  too  much 
i  and  too  little  base  present  then  the  necessarj  amount 
of  iron  Bui  must  be  added  in  order  thai  the  ore  may  melt 
effectively. 

The  lead  ores  we  should  tr.at  in  precisely  the  same 
manner.  A  determination  ol  the  lead  would  be  made  so  a* 
to  ascertain  if  the  addition  ot  au  iron  tins.  is  necessary 
before  they  will  melt  or  not. 

This  estimation  of  the  lead  serves  onlj  to  ascertain 
whether  the  lead  occurs  as  oxide  or  ;i-  sulphide  in  case 
analysis  of  the  ore  should  not  be  to  hand.  Its  equivalent 
of  oxygen  or  sulphur  is  first  calculated,  ami  the  difference 
between  PbO  or  PbS  and  drj  weight  taken  as  silica.  Tho 
necessary  amount  of  Fe< »  being  then  calculated  corre- 
sponding to  the  excess  ol  Sit  >;. 

In  practice,  however,  when  one  is  continually  smelting 
the  same  ore  it  is  customai  \  to  draw  out  once  and  for  all 

a  set  of  tables  which  show  at  a  glance  the  amount  of  iron 
ami  silica  required  for  a  certain  percentage  of  lead  and 
matte  contained  in  the  ore,  thus  irivhiLr  directly  the  quantity 
of  ferrous  flus  to  be  added  in  order  to  make  the  lead  ores 

fusible.  These  tables  arc  of  course  founded  on  the  result 
of  a  series  ot  assays. 

The  iron  flux  is  used  in  the  form  of  brown  iron  ore 
(Limonite)  or  in  other  words  hydrated  oxide  of  iron  which 
contains  on  an  average  SO  per  cent,  of  iron  and  is  considered 
an  excellent  fiuxii 

On  these  bases  every  calculation  is  made,  and  one  can 
depend  upon  it  that  it'  the  calculation  bus  been  properly 
carried  out.  the  charge  will  nnit  in  the  reverberatory  as  well 
•as  in  the  bias:  furnace. 

In  works  I  have  visited   where  such  a  class 
have  mentioned  i-  treated,  this  method  of  calculation  ami 
fluxing  is  i,  sorted  to.  and  it  has  proved  itself  to  be  the  best 
and  most  economical,  and  enabl  das;  furnaces  to 

he  worked  tor  a  period  ol  two  years  without  any  stop] 
whatsoever  for  overhauling.     If  we  bok  at  thismethodof 
calculating  the  charge  from  an  economical  point  i  f   view. 
we  •  led  to  raise  the  objection  that  too  much 

silica  has  been  taken  into  account  necessitating  thereby  the 
use  of  an  extra  Bmounl  of  iron  ore.  l!nt  this  objection 
does  not  appear  to  be  sufficient  finee  the  pres  -mall 

excess.it'  FeO  would  prevent  the  danger  and  :- 
a    ready  fusibility  of  the  charge,  and    in   case   the   resulting 
sell  to  be  too  liquid  (a  mattei  ascer- 

tained  as   soon    as  the  first   charges   have    te.ii    down  l    the 

FeO  could  always  be  neutralised  by  the  addition 
of  drj  silver  ores  always  at  hand. 

And  now  let  me  work  out  for  you  here  au  example 
of  an  average  ore  to  be  smelted,  ami  show  how  we 
should  proceed  to  calculate  out  the  fluxes  in  the  ordinary 
course  of  events.  Let  us  suppose  it  is  required  to  eule 
the  furnace  charge,  tonnage  of  bullion  and  matte  and  assaj 
of  both,  made  from  fluxes  and  ore  of  the  following 
composition.     Also  analyses  and  pera  atagi  cop] 

matte  for  a  furnace  of  daily  capacity  of  1  iU  tons  under  the 
following  conditions : — 


I 


I 


.in. 
SiO     2S  00         I 



I      ■       

nam        i.i.-s  .a  A,.   \         I         In  imeltiuK 



s ii  00     of  whloli  8  ncr  c,    t.  a  nir  mail 

1,1     pi  ,  ll.VsIS  ,lf   lll.i' 

In  silver  the  ore  runs   r,  „/  ,  and  in  gold   ,;    of  an  OZ. 

Here  and   matting  problem.     The 

first  qnestio  lei  is  that   sulphur  Ins  more  affinity 

per  than  for  iron. 

-  m  copper  must  therefore  tirst  be  deducted  before 
calculating  the  matte,  per  cent,  of   17       0*5  leaves 

16"5  pel  ,,ii   I  ii      Next  how  much  sulphur  docs  16*5  per 
cent,  t  u  require  in  matte  formation. 
According  to  our  matte  tables  calculated  on  the  f 

Cn.S. 

16",  Cu  require  4'  186  per  cent    H 

We  are  given  B  per  cent,  available  sulphur,  therefore 
8  -  I  ■  1  S>;  leaves:!  si  I  per  cent.  S  to  combine  with  iron 
in    matte  formation.      This    :;>n     p,  g    wi     tmd 

requires  6'82  per  cent.  Fe. 

Phe  composition  of  matte  therefore  per  100  tons  of  ore 
is  as  follows  : — 

Cu lfl-5 

Fe 

•S 8-00 

31-32 

The  next  consideration  is  the  combination  of  Fe  and 
sio_,.  ami  as  we  require  a  ferrous  silicate  all  tin  iron  must 
be  calculated  on  the  basis  or  FeO.  I  For  simplicity,  I  have 
finally  calculated  as  pure  mono  silicate  Fet  '  '  ai  i  Si(  ' ... 
and  not  as  a  mixture  of  iiinin  and  bisilicaie  a-  previously 
-tated.i  First  then  deduct  amount  of  iron  taken  by  the 
sulphur  from  the  amount  in  ore  analysis — 

:ti  per  ci 

fi-82  1  .  =    s;,;  K.i  K 

1    0  =  the   amount    of 
iron  in  tl 

We  find  next  the  — 

28  pi  ■  I  eO. 

Available  FeO  =20 

amount    to 

1m-  fluxed  in  =  12 

Next  to  calculate  from  flux  analysis  the  amount  of  iron 
ore  required  for  100  ton  charge  of  this  ore. 

Since  the  iron  ore  contains  60  per  cent,  excess  we  gel  the 
following     simple     pi  IO:10P::12*64:x  =  21*1  = 

accessary  for  fluxing  100  ton  of  the  i 
be  smelted. 

Similarly  take  the  estimation  of  lime  equivalent  in  ore — 

CaO.  '   eellt. 

6  ]  ei  cent.  Al.t  ij  equi  ■  CaO  =  9"88  per  i 

As  in  the  case  with  ir  n.  so  here  we  must  also  determine 
the  amount  of  lime  required  by  28  per  cent.  SiO:.  and  we 
find  that  the  lime  required  by  the  SiO.,  in  ore  to  be  smelted 


Available  liiac  in  ore  : 

re  the  amount 

to  be  supplied  by  llux  : 


=26-32  i 
15-88  ? 


10-24 


Since  the  limestone  flux  contains  50  per  cent,  exec 
wc    need  only    multiply     10*24    by    2    to    get    the    amount 
•arv  for  100  tons  =  L'O-48. 
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The  tonnage  of  fluxes  for  loo  ions  of  ore  are  therefore  : — 

lr..n  "ix- 81*10 

stone 20*48 

i  >re  

1  H*58  tons. 

Ail  these  calculations  have  now  to  be  readjusted  since 
the  capacity  of  furnanee  charge  is  150  tons,  and  we  have  so 
far  only  calculated  to  loo  tons  plant. 

The  following  proportion  you  will  find  gives  us  the  true 
composition  of  our  charge — 


•    150::  £1-1  :x 
1  U-5S:150:s£0'48:j 


tons  of  ore  in  150  ton  charge, 
..     ,.    iron  this    .. 
-  21*69    ..    ..  limestone,, 


1  18*98  =  approximately  150  tons. 


If  we  readjust  the  31*32  tons  of  matte  made  on  100  tons 
of  ore  to  absolute  ore  charge,  i.e.,  15u  tons,  we  get 
SI  Hi  x  105        „„    ,.  ,  e        ,, 

--  =  33'  1 .  tons  of  matte. 

To  rind  the  percentage  of  copper  in  matte;  in  31  32 
tons  matte  we  have  16  5  per  cent.  Cu  =  52-08  per  cent, 
copper. 

'The  amount  of  bullion  produced  is  calculated  as  follows:  — 
105*94  tons  of  ore  x  45  oz.  =  4767*3  oz.  =  gross  amount 
of  silver  in  ore.  Loss  =  3  per  cent.  =  143*01  ;  therefore 
47i,7-3  oz.  -  143*01  leaves  462329  =  nett  amount  of 
silver  in  ore. 

The  gold  per  ton  =  0*2  oz.  i  this  on  105-94  tons  = 
2 1  •  1 8  oz.  =  gross  amount  of  Au  in  ore ;  loss  =  3  per  cent. 
=  0,635  oz. ;  therefore  21- ISO  oz.  Au.  -  0,635  = 
20.545  oz.  =  nett  amount  of  gold  in  ore. 

In  the  analysis  of  the  ore  to  be  smelted  I  have  not  shown 
any  lead.  In  order  therefore  to  complete  the  problem  let  us 
assume  that  there  is  12  per  cent.  PbO.  This  does  not  to  any 
great  extent  affect  the  calculation  since  the  metal  is  to  be 
reduced,  though  the  amount  of  elements  to  be  slagged 
would  be  slightly  less.  12  per  cent.  PbO  =11*12  per  cent. 
Pb  =  tons  of  lead  in  100  tons  of  ore  or  11-7-  tons  of  lead 
readjusted  to  absolute  ore  charge  of  105-94  (roughly  106 
tons). 

Deducting  3  per  cent,  for  loss  we  get  as  the  nett  amount 
of  lead  produced  1 1  •  43  tons. 

This  completes  the  problem  as  far  as  the  calculation  of 
the  fluxes  goes.  Of  course  I  could  go  much  further  by 
giving  you  a  statement  showing  the  financial  considerations 
of  this  problem,  but  I  have  not  deemed  it  necessary.  It 
only  remains  now  to  insure  a  thorough  mixing  of  the  whole, 
and  for  this  purpose  layers  of  ore  and  flux  are  laid 
alternately  on  top  of  one  another,  and  cut  vertically  when 
required,  the  cutting  showing  a  stratified  appearance. 

The  best  practical  evidence  we  can  then  have  as  to  the 
right  composition  of  the  charge  is  its  behaviour  on  roasting 
in  the  reverberatory  furnace  If  it  already  begins  to  melt 
on  roasting  we  can  take  it  for  granted  it  will  melt  still  more 
readily  when  charged  into  the  blast  furnaces.  In  contra- 
distinction to  what  I  have  In  en  saying,  I  might  give  you  au 
instance  I  heard  of  of  unsuccessful  rule  of  thumb  smelting 
where  the  works  had  to  be  closed  up  and  abandoned  simply 
because  about  30  per  cent,  of  the  metals  were  being  lost 
in  the  slags,  and  this  was  proved  by  the  fact  that  some 
more  competent  smelters  came  along,  bought  up  these  old 
tndact  tally  made  a  profit  out  of  them. 

In  conclusion  let  me  admit  that  I  am  fully  aware  how- 
delicate  a  matter  it  is  for  me  to  pretend  to  give  any  opinion 
as  to  the  organisation  of  smelting  works  to  such  men  as 
yourselves  who  have  much  more  practical  experience  than 
myself,  but  I  have  ventured  to  say  this  much  in  order  to 
draw  more  attention  to  what  certainly  lies  at  the  root  of  all 
successful  smelting,  viz.,  systematic  assaying  and  analysis, 
and  the  giving  of  the  proper  composition  to  the  charge  so  as 
to  combine  all  the  useful  elements  in  such  due  proportion 
a-  to  extract  the  greatest  amount  of  metal. 
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Friday.  January  4th,  ISO'S: — 
Mr.  R.   Le  Neve   Foster.    '' The  Prevention  of  Smoke  arising 
from  Intermittent   Firing  in  Various  Chemical  ami  Allied 
Processes." 
Mr.  R.  J,  Flintoff.    "  The  Formation  of  Magenta  in  developing 
Aniline  Black  on  Cotton." 


Meeting  held  Friday,  7th  December  1894. 


MR.    R.    FORBES    CARPENTER    IN    THE    CHAIR. 


In  the  half  hour  before  the  reading  of  papers  which  is 
allotted  to  discussion  Mr.  Levinstein  referred  to  several 
laboratory  experiments  which  w-ere  nude  by  Behring 
previous  to  the  introduction  of  antitoxin  in  hospitals.  In 
the  first  instance  a  small  measured  quantity  of  the 
diphtheric  poison  from  Loffler's  diphtheria  bacillus  was 
injected  into  a  guinea-pig,  when  death  followed  ;  then  a 
calculated  quantity  of  antitoxin  was  injected  into  another 
guinea-pig,  and  a  quarter  of  an  hour  afterwards  the  same 
quantity  of  the  diphtheric  poison  which  previously  proved 
a  fatal  dose,  was  injected,  when  no  symptoms  of  diphtheria 
developed.  Finally  a  number  ofec.  of  the  diphtheric  poison 
was  poured  into  a  test  tube,  to  thiswere  added  so  and  so  raany 
cc.'s  of  antitoxin.  This  mixture  was  injected  into  another 
animal  when  again  no  symptoms  of  diphtheria  or  any 
other  symptoms  were  noticeable.  These  experiments  prove- 
without  doubt  in  Mr.  Levinstein's  opinion  that  the  antitoxin 
neutralises  and  makes  the  true  diphtheric  poison  of  Loffler's 
bacillus  innocuous.  How  far  these  remarkable  results 
obtained  with  animals  will  he  confirmed  in  treating  human 
beings  suffering  from  true  diphtheria,  and  how  far  no  other 
ill  effects  may  follow  such  treatment,  only  time  can 
definitely  decide.  Several  chemists  are  at  present  engaged 
in  the  investigation  of  the  chemical  constitution  of  antitoxin, 
and  if  they  should  be  successful  in  their  labour,  there  is  no 
reason  why  antitoxin  may  not  be  one  day  synthetically 
produced  without  the  intermediate  use  of  animals.  Mr. 
Levinstein  then  showed  three  bottles,  each  containing  about 
10  cc.  of  fluid-healing  serum,  bottle  (1)  with  600  immunity 
units;  bottle  (2)  with  1,000;  bottle  (3)  with  1,500  units. 
The  serum  had  been  prepared  by  the  Farbwerke  Hoechst 
a  M.  under  the  personal  supervision  of  Professor  Behring 
and  Professor  Ehrlich. 


PIPE  COLUMNS  FOR  SAVING   CHAMBER  SPACE, 
IX  THE  MANUFACTURE  OF  SULPHURIC  ACID. 

BY    PETER    S.    GII.I  lIIilsT. 

Ix  these  days  of  severe  competition,  manufacturers  have  tr> 
look  very  closely  into  the  cost  of  production,  to  see  that 
each  article  is  produced  at  the  lowest  possible  cost.  In  no 
branch  of  business  has  competition  been  felt  more  keenly 
than  in  the  chemical  industries.  Manufacturers  re-model 
their  plants  to  maintain  efficiency,  so  as  to  cope  with  newer 
plants  that  are  erected  from  time  to  time,  and   which  com- 
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prise  the  latesl  modern  improvements,  for  the    id 
in   manufacturing   certainly   lie  with  the  latter.      I"   this 
branch  of  industry,   nothing  plays  so   important  a  part  at 
sulphuric  aoid,  and  it  is  to  the  manufacture  of  this  I  »•  infine 
myself,  but  more  especial!}  to  the  chamber  process. 

The  construction  of  chambers  is  the  same  in  general,  but 
these  differ  materially  in  tbeir  relative  sizes,  usually  being 


■  ii  in  iximum  amount 

minimum    sumption    "l    i.  ungesl    cha 

beingge all;    it  th  I  ol  the  system, and  reducing 

one  usually  being  tpai  itj 

DOW  limit    in    Ann  i  ica,    "illi   a    width    ol     30 

tln>  i  than  is  generally 
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No.   1.   Pipe  <  m.nix. 


i  the  length  of  chamber?,  there  are  wide  differences 
of  opinion,  personally  1  prefer  short  chambers.  The 
longest  ime  the  writer  lias  had  experience  with  was  in 
Baltimore  Md.,  being  225  ft  long,  but  it  was  found  difficult 
i"  obtain  uniform  working  throughout. 

In  a  chamber,  say  60  ft.  in  length,  there  is  no  doubt  a 
higher  yield  of  acid  proportionally  obtained,  in  compa 
with   a   longer  chamber,   for   Ihe  gases  in    traversing  the 
chamber  naturally  be  iker,  owing  to  condensation 

of  the  gases  in  progress  ;  this  is  shown  by  the  drips  and  also 
by  an  analysis  of  the  gases. 

Yon  are  all  acquainted  with  Professor  Lunge  and  Dr. 
Naefs  experiments,  showing  how  unequal  the  formation  of 
acid  is  in  the  chambers,  and  how  the  curve  of  acid  formation 
rises  to  a  certain  point .  i  in  the  tirst  chamber  about  50  ft. 
from  the  front  K  and  then  takes  almost  a  horizontal  move- 


•  until  it  enters  the  next  chamber,  when  the  curve  agaic 

-  -  nsd  so  on. 

Anyone  watching  closely  the  passage  of  the  gases  from 
one  chamber  to  another  must  sec  that  it  causes  a  L'reat 
reaction  to  set  in.  consequently  followed  by  an  increased 
production  of  sulphuric  acid. 

The  reasons  for  this  are  obvious,  the  vapours  strike 
against  the  surfaces  of  the  chamber  ends,  and  the  si,ies  ot 
the  connection,  causing  the  particles  forming  to  int 
more  (juicklv.  Again  the  gases  in  passing  through  the 
small  aperture,  are  better  mixed,  and  are  cooled  by  radiation 
from  the  surfaci  -  of  the  lead. 

With  small  chambers  this  result  is  repeated  oftener  than 
with  large  ones,  so  the  work  accomplished  in  a  com-s- 
ponding  amount  of  chamber  capacity  must  necessarily  be  in 
favour  of  the  small  chambers. 
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The  oftenot  this  increased  reaction  takes  place  in  the      the  chamber  space,  aud  probably  eventually  to  do  without 
m,    the    more    work    can    a    given    chamber    space       an_\ . 
pb'sh,  au.l  it  is  with  this  in  view  we   aim  to    diminish 


iM 
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rr 


No.  2.  Fipe  Case  between-  Glovek  and  Fikst  Chamber. 


To  this  end  the  writer  and  1".  1!.  Hacker  have  devised 
the  "Pipe  Column,"  it  is  a  small  tower  4  ft.  by  3  ft.  6  ins. 
by  13  ft.  6  ins.  high,  with  horizontal  lead  pipes  burnt  to  the 
sides,  and  so  placed  a-  t.i  continually  break  the  course  of 
the  gases,  as  they  pass  through.     .See  sketch  No.  1. 

The  column  is  eased  in  on  two  opposite  sides,  facing  the 
ends  of  the  open  pipes,  one  side  being  left  open  at  the 
bottom,  and  the  other  at  the  top,  which  is  connected  with  a 
stack,  by  this  means  a  strong  current  of  air  is  continually 
drawn  through  the  pipes,  or  artificially  cold  air  can  be 
forced  through. 

Acid  lutes  are  put  on  the  top,  for  acid  to  pass  down,  or 
steam  may  be  introduced  into  the  tower,  along  w  ith  the 
inlet  gases. 

The  column  sits  in  a  strong  wooden  frame,  the  bottom  of 
the  tower  beiug  carried  on  four  spiral  springs,  of  such 
resistance  as  just  to  take  up  the  expansion  of  the  lead,  as  it 
usually  expands  in  the  same  proportion  as  the  chamber 
side  sheets,  this  prevents  any  wrinkliDg  or  cracking  of  the 
lead  connections  to  the  chamb.  i  - 

The  casing  arouud  the  tower  which  forms  the  flues,  is 
made   of   one   inch   and  a  quarter    tongued   and   grooved 


narrow  flooring  boards  :  the  stack  of  light  galvanized  iron. 
The  tower  is  constructed  so  that  it  can  easily  be  got  at, 
all  burning  being  outside,  the  pipes  are  also  fiaDged  and 
burnt  on  the  outside,  making  a  strong  and  compact  tower. 

The  weight  of  lead  used  can  be  varied  according  to  the 
amouut  of  work  the  column  has  to  do,  10  pound  per  square 
foot,  at  the  first  part  of  the  system,  and  eight  pounds  per 
foot  towards  the  end. 

Sometimes  we  use  a  pipe  case  in  the  place  of  a  column  . 
this  is  simply  a  square  or  rectangular  horizontal  connection, 
with  pipes  as  in  the  column,  see  sketcli  No.  2. 

The  pipe  columns  can  be  placed  between  the  Glover  and 
the  first  chamber,  between  the  several  chambers,  and  be- 
tween the  last  chamber  and  Gay-Lussac  tower,  if  necessary, 
but  it  is  only  essential  in  very  warm  climates. 

The  gases  in  passing  through  the  column  become  very 
thoroughly  mixed,  by  coming  in  contact  with  each  successive 
layer  of  pipes,  causing  the  particles  forming  to  interact  very 
rapidly,  and  the  moist  surfaces  upon  which  the  gases  impinge 
are  conducive  to  a  great  chemical  reaction,  owing  to  the 
very  rapid  formatiou  of  sulphuric  acid. 
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The  lu  ii  oi  this  reaction  is  carried  "it  bi  means  of  cold 
.  pipes,  which  is  verj  important. 

rhe  gases,  in  coming  in  coutact  with  the  surfaces  of  the 
pipes,  are  attracted  momentarily  (partially  dne  to  the  mois- 
ture present,  and  also  to  the  i ler  surfaces  exposed),  give 

up  the  beat  'I'll'  to  the  reaction  caused  bj  the  formation  of 
sulphuric  acid,  and  tin-  liberation  "t  nitrous  acid  gas,  also 
lowering  the  temperature  of  the  main  bod)  of  gases. 

rhis  hi  turn  causes  a  repellant  movement,  which  com 
munioates  in  the  numerous  particles  in  their  upward  pi 

through  tin-  column,   bo  that   a   m  ire  i iplete  mixing  is 

obtained  than  by  simple  obstruction. 

Sufficient  moisture  mnsl  In1  present  t.>  make  the  re  action 
efficient,  and  it  i-  essential  that  it  I.-  applied  so  as  to  • 
the  surfaces  of  the  pipes. 

The  simplest  way  is  by  introducing  steam  along  with  the 
inlet  gases,  saj  .it  the  top  of  tin-  chamber,  about   it)  feel 


from  il"'  column,  the  nozzle  "I  the   i"i"'.  pointing   I 
tin'  inlet :  this  has  worked  well  in  praotice. 

Weak  :  i.    passed  dowu  the  tower,  which  would 

absorb  -n  ne  of  ih.    I, .mi,  l.\   passing  vap into  the  next 

chamber,  and  thus  ii  would  assist  the  cooling,  but  against 
this  i-  ih.  cost  of  pumping  and  attention,  ai  the  latter 
end  of  the  Bystcm,  steam  i-  the  best  medium  t'.r  introducing 
isturc  in  ii.'-  columns. 

s.i  in. mi  obstructions  to  it"  thi   numerous  pipes 

present,  suggest   i"  the  practical  mind   one  of  the  | 
evils  in  chamber  working,  nan  ' 

ili.'  case. 

Ih.-  columt  -  ih  in 

half  of  this  is  taken  up  b)  the  pipes,  and  after  allowing  t.>r 
ii  Mill  Leaves  ample  pa  Bag*    .\ ..\ . 

in  text-1 i.-  nn  ili.   worl  imbers,  we  are  told 

in   dranghting-chambers,   t"   let  tin'    firs!   one   work   with 
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Xo.  3.  Pipe  Cask  bktwkfx  Last  Chamber  ami  Gat-Li  ssai 


a  good  pressure,  two-thirds  of  the  way,  or  thereabout, 
normal,  and  the  last  chamber  a  good  suction. 

To  do  this  is  simply  a  question  of  construction,  for  if  the 
connections  are  larger,  we  cannot  attain  it. 

Thi-  has  been  the  ease  with  the  pipe  columns  in  combi- 
nation with  short  chambers,  a  strong  pressure  being  on  all 
of  them,  and  at  one  of  the  works  where  they  are  in  opera- 
tion, even  a  strong  pressure  at  the  lutes  on  the  Gay-Lussac 
tower. 


Tliis  suggested  to  the  writer   the  desirability  of  complete 
control  of  the  escape  gases,  when  under  such   conditions  as 
are  here  presented.      V   wind  storm   coming    up  suddenly 
would  play  grca*   havoc   with   the    chamber    workings, 
pecially  in  Amei  the  exit  pipe   is  direct  from   the 

top  of  the  Gay-I.n— ac  tower,  draughting  into  a  large 
chimney  being  seldom  used ;  so  to  prevent  siieli  a  condition 
occurring,  an  automatic  damper  is  placed  in  the  exit  pipe 
from  the  Gay-Lussae  tower. 

n  2 
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—  This  prevents  the  sodden  withdrawal  of  any  large  body      necessary.     The  percentage  of  oxygen  in  the  escape  gases 

is  even  with  a  wind  travelling  at  fifty  to  sixty  miles  an       varies  very  slightly  by  this  arrangement.     The  first  appliea- 

hour    as  the  valve  in   the   damper  reduces  the  outlet   ,-,s       tion   of  the   pipe  columns  was  in  November   1892,  at   the 
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No.  4.  Plan  of  the  Wando  Phosphate  Company's  Chambers. 


works  of  the  Wando  Phosphate  Company  at  Charleston, 
S.C.  They  were  added  on  a  small  scale  to  an  existing  plant 
of  246,000  cubic  feet,  consisting  of  four  chambers,  the  first 
three  being  each  16'_>  feet  long,  the  last  40  feet  (Glover  and 
Gay-Lussac  towers) ;  using  lump  pyrites,  see  sketch  No.  4. 

There  was  a  small  pipe  case  introduced  between  the 
Glover  and  the  first  chamber,  3' -6"  x  4'0"  x  6' -6"  with 
66,  2j-inch  pipes. 

Between  the  first  and  second  chamber  a  pipe  column, 
3'10"  x  4'-0"  x   13'6",  with  110  pipes. 

Between  the  second  and  third  chambers  a  pipe  case, 
3'- 4"  x  4'-0"  x  a' -6",  with  56  pipes.  And  on  re-building 
their   second   Gay-Lussac   tower,  they  added   a  pipe   case, 


3''0"  x  3'-0"  x  S'-O",  with  70  pipes  in  the  down  pipe 
between  the  two  towers,  their  object  being  to  cool  the  gases 
completely  before  going  into  the  final  tower. 

A  test  over  a  long  period  gave  a  cubic  capacity  of  a  little 
under  17  cubic  feet   per   1   lb.  sulphur  per  24  hours,  using 
36  per  cent,  nitre,  and  giviDg  a  yield  of  4'8  lbs.  of    "iU 
Beaume  acid  per  1  lb.  of  sulphur. 

There  is  but  little  acid  made  in  the  last  two  chambers,  no- 
steam  being  used  in  these. 

The  chambers  will  stand  more  pyrites  furnaces  being 
added,  but  in  lieu  of  this,  when  increasing  they  will  pro- 
bably reduce  the  chamber  space,  using  part  for  a  set  of 
fines  furnaces. 


No.  5.  Plan  of  the  Darlington  Phosphate  Company's  Chambers. 
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The  following  are  the  temperatures 

i  -  mi  ,i  it.-.-  to  in  -i  p  i"'  ease,  2  10   I 


\       roll  imber. 

Book. 

l 

"P. 

200 

2 

MM 

tos 

.1 

128 

120 

1 

ion 

n 

Atmospheric  temperature,  B3    1' 

The  acid  leaving  the  bottom  of  the  (Hover  tower  is 
89S   F.     I  mention  thi-  as  it  will  be  of  interest  to  some  of 

|ron,  showing  what  high  temperatures  are  > times  got  in 

warm  climates. 

Oxygen,  5'5  per  cent,  and  •■"•  grains  sulphuric  anhydride 
per  cubic  fool  in  the  escape  gases.  In  this  case  the  pipe 
eolnmns  were  too  far  apart  to  work  to  good  advantage. 

At  the  time  the  pipe  columns  wen  added,  they  changed 
from  sulphur  to  pyrites  when  burning  sulphui  \  the  chamber 
pa  :e  was  i  l  l  S  cubic  feel  per  l  lb.  of  Bulphur  pot  24  hours, 
nitre  4*29  per  cent,  "n  the  Bulphur,  yield  -(•■)  His.  of  50 
acid  per  1  lb.  of  sulphur. 

This  shows  ;m  increase  of  29*1  percent,  in  the  yield  of 
acid  made,  not  taking  into  consideration  the  change  from 
sulphur  to  pyrites.  It  also  shows  a  reduction  in  the  con- 
sumption of  nitre  of  16'  1  per  rent. 


t<   i     were   taken   in  the  corresponding   months 
during  the  warm  weather. 

Thesi  columns  at  oellenl  woi  ithoni 

anj  appreciable  tion  ol  the 

thej  were  found  in  excellent  condition;  and  tho 
the  (  .  the  firs!  pipi  enseal  230  W.  and  sometimes 

there  has  been  no  repaii  -  upon  ii  s  hati 

'1  he  set  .'ii. i  application  ol   the  columns  was  al  tl  ■ 

liogton  Phosphate  I  knnpanj  at  Darlingtoi  3.C., 
tin-  August  cyclone  of  1898  having  blown  down  all  the 
chambers. 

The  original  plant  consisted  of  three  chambers,  having  a 
total  capai  tj  ol  129,501)  cubic  feet,  with  a  smaL  ooke 
tower  in  the  reai .  using  Johnson's  mechanical  fines  furnaces, 
with  no  nitre  recover}',  making  al  the  outside  11  tons  of 
50    Beaume  acid  per  da] 

The  present  plant  consists  of  four  small  chambers,  the 
first  one  onbj   15  feel   Ions;,  its  object  being  to  catch   thi 

dust  j  the  sei 1  60  feet,  the   third  50  feet,  and  the   fourth 

18  feet,  ha\  ing  a  total  capacity  of  100,81  0  cnbic  fi  1 1,  with 
coke  tower  in  the  rear,  using  the  same  furnaces  and  no 
nitre  recovery.     See  Bketch  No.  5, 

Between  each  chamber  there  is  a  pipe  column,  averaging 
8'  in"  x  8'  5"  x  \y  6",  with  150  t\  pipes  between  the 
last  chamber  and  the  coke  tower,  a  small  pipe  case, 
8'  (."    x    1'  In  '    -    i.    0"  lung,  with  56  pipe-  1'  In"  long. 

A  test  for  si  days  gave  the  following: — 

Pyrites  burnt  per  day  14,304  lbs.,  averaging  14'6  per 
cent,  sulphur,  two  .thirds  being  Virginian  ore  and  one-third 
Spanish,  actually. yielding  12- 12  per  cent  sulphur.  This  is 
an   equivalent   of   6,02ii    lbs.  of  sulphur,  being  16-5   cubic 
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X.>.  6.  Plan  of  the  Savaknah  Guano  Company's  Ciiambebs. 


feet  cf  chamber  space  per  1  lb.  of  sulphur  per  24  hours, 
and  in  the  cooler  months  was  under  1  j  cubic  feet,  nitre 
consumption  13  per  cent. 

The  average  yield  of  acid  for  this  period  was  14  tons  of 
on  Beaume'  acid  1 2,000  lbs.  per  ton)  per  day,  or  4  65  lbs. 
of  50'  Beaume  acid  per  1  lb.  of  sulphur. 

\s  this  means  an  increase  over  the  total  chamber  area 
of  seven-tenths  of  an  inch,  calculated  as  50°  acid,  one  can 
readily  appreciate  the  amount  of  work  done  in  the 
system. 

The  average  temperature  of  the  clambers  were  as 
follows  :  — 


No.  of  Chamber. 


Front. 


This  is  after  passing  the  pipe  case. 


Back. 
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Atmospheric   temperature  r»*  I.     Average  oxygen   in 

,ne     -  -   B'6    per  <-■ » •  1 1 1 .      Average  acidity  in    the 

81   grains  Bulphurio  anhydride   per  cubic 

The  result  of  the  application  of  the  pipe  columns  over 
the  original  plant  is  as  follows  :  — 

Reduction  in  the  size  of  the  chambers  91 -84  per  ecut. 
Increase  in  the  yield  of  sulphuric  acid  made  28"  18  per 
cent.,  equal  to  a  total  increase  of  50*02  per  cent. 

The  last  to  put  in  these  columns  was  the  Savannah  Guano 
<  impany,  of  Savannah.  Ga.  These  works  were  also 
destroyed  h\  the  same  cyclone,  just  leaving  the  furnaces 
standing,  and  these  were  much  injured. 

The  original  plant  consisted  of  three  chambers,  having 
a  total  capacity  of  126,000  cubic  feet,  with  Glover  and 
Gay-Lussac  towns,  and  two  Spence  fines-furnaces,  making 
SO  tons  of  50  Beaume  acid  per  week,  using  5  per  cent, 
nitrate  of  soda. 

The  plant  now  consists  of  four  chambers,  the  first  60  feet 
long,  the  second  55  feet,  the  third  .jo.  and  the  last  oil  feet, 
having  a  total  capacity  of  117,000  cubic  feet,  with  Glover 
and  Gay-Lussac  towers,  and  the  two  Spence  furnaces. 

Between  the  Glover  tower  and  the  first  chamber  a  pipe 
rase  3'  3"  x  4'  6"  x  6'  0"  with  68  2i-inch  pipes,  between 
the  several  chambers  a  pipw  column  3'  6"  x  4'  0"  x  13' 6" 
with  1.50  pipes,  and  a  case  3'  0"  x  3' 0"  x  5' 0"  with 
60  pipes, between  the  last  chamber  and  the  Gay  Lussac 
tower.  The  latter  was  placed  to  dry  the  gasses  before 
entering  the  absorption  tower,  but  it  has  not  been  found 
•-arv. 


Xo.  7.  Sections  of  Improved  Pipes. 

For  a  time  this  plant  worked  below  15  cubic  feet,  when 
the  atmospheric  temperature  in  the  shade  reached  96°  F., 
but  it  was  fouud  that  the  two  Spence  furnaces  could  not  main- 
tain this  heavy  work,  so  they  have  had  to  cut  down  till  the 
present  production  is  only  112  tons  per  week,  which  gives 
an  increase  of  40  per  cent.,  added  to  a  reduction  in  chamber 
space  of  7  •  7  per  cent.,  or  a  total  gain  of  47  •  7  per  cent. 

The  company  may  add  another  furnace  later  so  as  to  get 
the  full  advantages  of  the  chambers. 

The  temperatures  run  as  follows  :  — 


Xo.  of  Chamber. 
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Lowest  atmospheric  temperature  71  F.,  highest  97°  F. 
Oxygen  0'5  per  cent.  Nitre,  3'5  per  cent.  Escape 
gases,    63  grains  sulphuric  anhydri  le  per  cubic  foot. 

The  amount  of  acid  made  in  the  first  and  last  pipe  case 
could  not  be  measured;  the  pipe  column  between  the  first 
and  second  chamber  at  normal  work  showed  1,234'08 
pounds  of  50°  Beaume  aeid  per  24  hours.  The  column 
between  the  second  and  third  chambers,  1,125  pounds  of 
50°  acid,  and  the  one  between  the  third  and  fourth 
chamber  472- 1  lbs.  50°  acid,  or  a  total  of  2,831-18  lbs. 

The  total  capacity  of  the  three  columns  is  583"2  cubic 
feet,  which  gives  a  yield  of  8 '85  per  cent,  of  the  total  make 
of  acid,  and  on  a  basis  of  21  cubic  feet  per  pound  of 
sulphur,  equals  226  times  as  much  chamber  space  as  the 
towers  occupy,  without  taking  into  consideration  the  acid 
that  is  produced  in  the  Glover  tower. 


But  this  is  not  the  only  results  obtained  by  the  columns, 
for  the  gases  as  they  leave  the  columns  have  become  so. 
thoroughly  mixed,  that  a  stronger  reaction  has  set  in,  so 
that  the  yield  of  acid  in  the  chamber  following  is  much 
above  the  average,  being  plainly  shown  by  the  yield  of  acid 
at  drips,  corresponding  with  drips  of  the  same  capacity  and 
location  in  ordinary  chambers. 
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Xo.  8.  Improved  Pipe  Column. 


The  chamber  working  is  much  simpler  with  the  columns, 
being  less  liable  to  oscillations,  for  a  disturbance  in  any 
part  of  the  chambers  is  generally  neutralised  by  the  gases 
simply  passing  through  one  of  the  columns. 

They  require  no  special  attention,  especially  when  steanv 
is  used  as  a  means  of  introducing  moisture,  as  was  the  case 
in  the  foregoing  citations,  the  ordinary  drips  of  the 
chambers  being  all  that  is  necessary  to  regulate  them,  even 
when  the  steam  is  introduced  from  the  top  of  the  chamber,, 
the  nozzle  pointing  towards  the  inlet,  so  thai  the  steam, 
enters  along  with  the  gases,  for  this  affects  the  drip  at  the 
end  of  the  chamber,  and  as  long  as  this  is  kept  steady  the 
column  is  also,  for  it  bears  a  corresponding  relation  to  the 
drip. 

As  we  usually  use  a  reducing  valve  for  the  steam,  so  as 
to  always  get  a  normal  pressure,  if  was  found  on  one  of  the 
sets  of  chambers  on  this  system,  that  it  ran  for  four 
consecutive  weeks  without  any  of  the  steam  valves  being 
touched,  the  drips  scarcely  varying  one  degree. 

In  giving  the  temperatures  of  the  various  chambers  in 
the  Darlington  and  Savannah  citations,  they  are  all  taken 
at  the  same  relative  positions  at  a  height  of  5  feet  from 
the  floor,  and  6  inches  in  the  chamber. 
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fat  proved  Pipe  Coiumn  to  be  placed  between   rag    Glov.ee  lsd  che  Fiesi  Chaxbbk. 


So  far  I  have  only  put  one  column  between  each 
chamber,  and  a  small  pipe  case  between  the  Glover  tower 
;rad  the  first  chamber,  these  at  the  most  having  only  150 
pipes,  with  smooth  surface-. 

Farther  recent  improvements  consist  in  using  con 
pipes,  in  lieu  of  plain  pipes,  with  a  strengthening  ril>  in  the 
centre,  as  they  present  relatively  larger  snrfaces    to   the 
gases,  than  can  be  got  by  plain  pip  >..     See  Fig,  7. 

Again,  on  the  top  of  each  pipe,  when  burnt  to  the  side  of 
the  column,  a  sau  cer  is  formed,  the  object  b.iiiLr  to  retain  a 
greater  amount  of  moisture,  or  rather  weak  acid,  the 
pressure  of  which  will  still  improve  the  reaction  going  on 
in  the  column.  In  looking  at  section  of  pipe  No.  1  in 
-ketch  7.  it  is  apparent  that  a  larger  area  of  moisture  is  pre- 
sented than  if  plain,  upon  which  the  gases  impinge,  and  again 
the  ribs  on  the  sides  of  the  pipes  form  a  rough  surl 
which  will  enable  to  attain  a  better  mixture  of  the  gases. 

Now  1  propose  to  put  two  pipe  columns,  as  shown  in 
sketch  No,  8.  side  by  side,  between  the  chambers,  still 
retaining  the  same  size,  but  embodying  the  new  improve- 
ments, usiug  section  of  pipe  Xo.  1  which  has  16  per  cent, 
more  surface  than  the  plain  pipes  used,  increasing  the 
number  of  pipes  in  each  column  ;)5  per  cent.,  or  a  total 
increased  exposed  surface  of  56  per  cent.,  this  would  make 
the  increase  by  using  two  towers  3-32  times  as  mueh. 


Instead  of  a  small  pipe  case  between  the  Glover  tower 
and  the  first  chamber.  I  prop  ise  to  substitute  a  double 
column  as  shown  in  sketch  Xo.  9,  using  section  of  pipes 
No.  2  or  No.  3,  so  that  in  case  of  mueh  dust  coming  over 
from  the  Glover  it  would  not  remain  on  the  pipes,  this 
wouid  increase  the  amount  of  work  done  5-93  tin:,-  s 
much  as  formerly, 

A  little  of  the  nitrous  acid  passed  down  this  tower  would1 
be  of  advantage,  care  of  course  being  taken  that  denization 
is  fairly  complete,  as  the  more  nitrous  gas  prt  sent  the  more 
work  can  be  accomplished. 

It  is  not   only  important   to  do  as  much  work  as  ] 
whilst  the  gases  pass  from  one  chamber  to  another,  but  to 
do   it   as   early   in  the   process   as    1  —  ible ;    and  as   the 
columns  will  always  have  proportionally,  a  largi  1  i 
of  oxygen  and  nitrous  ^i*  than  in  the  Burrounding  chat 
space,   it    becomes    an    important    factor   in    the   chamber 
arrangements. 

The  limit  of  reduction  of  chamber  space  by  this  system, 
stands  in  the  ratio  to  the  number  of  columns  used,  ten 
cubic  feel  of  chamber  spa.-,  per  one  pound  of  sulphur  per 
twenty-four  hours,  ran  easily  be  obtained  with  a  limited 
number  of  columns.  How  much  lower  than  this  by  using 
additional  columns  I  cannot  say,  but  it  is  most  probable  that 
it  would  be  very  much  lower. 
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The  important  question  in  all  diversions  from  usual 
methods,  is  costs?     When  land  is  dear,  a  small  structure 

e,  but  in  any  ease  under  this   system,  the  coat  is 
much    less    than    when     ordinary   chambers    are    erected,    j 

all)  is  it  so  when  climatic  changes  render  it  necessary 
to  have  expensive  buildings,  so  as  to  protect   the  chambers 
ccessive  heat   and   cold,  as   is   necessary  in  America, 
and  on  the  continent . 

These  pipe  columns  can  be  readily  added  to  existing 
plants,  >.>  that  increased  production  can  be  obtained  without 
additional  chamber  space. 

Discussion. 

Mr.  Gkobge  K.  Davis  said  he  had  listened  with  very 
great  interest  to  the  paper,  but  was  strongly  of  opinion  that 
the  inventors  had  not  made  cut  their  ease.  Some  months 
since  he  had  carefully  studied  some  figures  that  appeared 
from  the  pen  ot  Mr.  Gilchrist  in  the  journals  of  the 
American  Chemical  Society  for  November  1893  and  July 
1894.  and  they  appeared  to  be  identical  with  those  given  in 
the  paper  that  night  with  the  exception  of  those  of  the 
savannah  Guano  Company.  He  did  not  thiuk  it  right  to 
compare  a  new  mode  of  manufacture  with  such  antiquated 
methods  as  working  without  nitre  recovery  ;  the  latest  and 
most  improved  installations  should  be  used  for  comparison, 
and  they  had  in  this  country  many  vitriol  works  (working 
without  the  aid  of  pipe  columns},  giving  results  tbat  would 
evidently  astonish  the  inventors  of  these  appliances.  In  the 
old  fashioned  days  in  which  he  began  his  career  as  a 
vitriol  maker  (working  without  nitre  recovery),  24  cubic 
feet  per  lb.  of  sulphur  per  24  hours  were  considered  the 
normal  working  space  requisite,  and  if  any  less  than  this 
was  provided,  the  nitre  consumption  was  abnormal,  while, 
on  the  other  hand,  if  the  space  was  increased,  very  iittle  (if 
auv)  good  was  experienced.  It  was,  moreover,  well  known 
at  that  time  that  tne  more  nitrous  the  chambers  .vere  kept, 
the  more  work  could  be  done  in  a  given  space.  For  instance, 
in  works  A,  six  chambers.  ;i  1  cubic  feet  per  lb.  sulphur 
nitre  consumption,  8'2  percent.;  works  B,  six  chambers, 
22  ubic  feet  per  lb.,  8"4  per  cent,  nitre  ;  works  C,  20  cubic 
feet  per  lb.,  9  per  cent  nitre.  Each  of  these  was  the 
average  of  six  months  working.  According  to  the  present 
paper  the  new  works  of  the  Darlington  Phosphate  Company 
appeared  to  have  no  system  of  nitre  recovery,  and  to 
consume  13  per  cent,  of  nitre  when  workiLg  with  about 
16  cubic  feet  per  lb.  of  sulphur.  As  to  the  results  of  the 
working  of  the  Savannah  Guano  Company,  where  they  had 
pipe  columns  and  Glover  and  Gay-Lussac  towers,  the  descrip- 
tion seemed  a  little  ambiguous  ;  the  author  appeared  to  say 
"for  a  time  the  plant  worked  below  15  cubic  feet,''  and  the 
nitre  consumption  was  3  ■  5  per  cent.  To  his  mind  there 
was  nothing  startling  in  the  foregoing  work,  for  to  his  own 
knowledge  there  was  a  works  in  Widnes  in  1870,  using  as 
little  as  2-9  per  cent,  of  nitre  :  but  as  he  could  not  be  sure 
of  the  exact  chamber  space  he  refrained  from  quoting  it 
further.  Of  one  works,  however,  he  could  speak,  wherein 
63  tons  of  pyrites  were  burned  weekly  in  three  chambers 
workiDg  with  14  cubic  feet  of  chamber  space  per  lb.  of 
sulphur,  wherein  the  nitre  consumption  was  only  1*8  per 
cent.  This  was  not  accomplished  by  the  aid  of  pipe  columns, 
but  by  the  provision  of  ample  absorbing  space  which  was 
the  real  solution  of  the  problem  of  how  much  acid  could  be 
made  in  a  given  chamber  space.  He  had  designed  and  re- 
organized a  good  many  vitriol  plant:,  during  the  past 
2d  years,  and  there  was  no  difficulty  in  working  with  a 
normal  amount  of  nitre  in  as  low  a  chamber  space  as 
8  cubic  feet  per  lb.  of  sulphur,  and  without  pipe  columns, 
i  r.sult  twice  as  good  as  the  lowest  capacity  mentioned  in 
the  paper  thst  night.  Of  course,  starting  with  a  normal 
chamber  space,  the  percentage  of  nitre  necessary  would 
increase  as  tbey  overloaded  the  chambers  with  work,  and  of 
this  he  had  had  very  good  experience.  In  one  works  with 
three  chambers,  the  per-centage  of  nitre  used,  over  a  period 
of  three  months,  when  working  with  la  cubic  feet  per  lb. 
sulphur  was  34  per  cent.  For  a  further  period,  when  the 
space  was  reduced  to  10  cubic  feet,  the  nitre  consumption 
was  5  per  cent. ;  while  when  the  pyrites  was  further 
increased  so  that  the  space  was  reduced  to  8  cubic   feet  per 


lb.  of  sulphur,  the  nitre  consumption  ran  up  to  7  ■  1  per  cent. 
If  tbt  absorbing  space  had  been  increased  as  the  chamber 
space  was  reduced,  the  nitre  consumption  would  have 
remained  nearly  normal.  But  it  must  not  be  forgotton 
that  as  the  chamber  space  was  reduced  so  the  percentage 
of  oxygen  in  the  waste  gases  increased,  and  the  problem  of 
absorbing  the  nitrous  gases  from  a  weaker  mixture  had  to 
be  encountered,  and  this  was  not,  even  at  the  present 
moment,  sufficiently  recognised. 

He  verily  believed  that  the  importance  of  the  pipe 
column  had  been  over  estimated,  the  crux  being  the  com- 
plete absorption  of  all  the  nitrous  gases  that  it  was  possible 
to  absorb.  If  this  were  done  the  amount  of  vitriol  that 
could  be  made  in  a  given  chamber  space  was  simply 
astonishing  to  practitioners  of  the  old  school. 

Every  vitriol  maker  knew  tbat  if  the  chambers  were 
underworked,  a  very  pale  straw  colour  only  was  requisite  in 
the  final  chamber,  while  when  the  chambers  were  "  pressed  " 
it  was  necessary  to  work  them  much  darker  in  colour ;  in 
fact,  working  with  a  normal  chamber  space,  nitrous  gases 
equal  to  200  lbs.  of  nitrate  of  soda  had  to  be  sent  into  the 
chambers  for  every  ton  of  sulphur  entering  at  the  same 
time.  In  a  plant  working  without  nitre  recovery,  this 
quantity  must  all  be  "  potted,"'  but  where  absorbing  and 
deuitrating  towers  exist,  the  200  lbs.,  say  x,  was  made 
up  of  two  quantities  //,  the  amount  potted,  and  :,  that 
introduced  through  the  medium  of  the  Gay-Lussac  acid. 
With  an  abnormal  chamber  space,  a  factor  n  would  readily 
let  them  see  what  should  be  potted,  and  how  much  should 
be  introduced  into  the  Glover  tower,  asnitro-sulphuric  acid. 
If  n  equalled  that  factor,  and  x,  the  total  nitre  to  be 
introduced,  then — xn  =  y  +  :,  when  n  =  1,  x  =  200. 

The  paper  made  some  reference  to  the  necessary  draught 
for  chambers.  It  was,  however,  quite  clear  that  no  constant 
formula  could  be  laid  down  for  an  abnormal  chamber 
space  ;  still,  with  a  normal  chamber  space,  he  firmly 
believed  no  better  rule  could  be  followed  than  the  old 
fashioned  one  of  working  the  damper  so  that  the  gases  in 
the  last  chamber  "  scarcely  knew  their  own  mind,"  i.e.,  were 
almost  in  equal  balance  with  the  atmospheric  pressure. 

The  Chairman  said  that  Mr.  Gilchrist  appeared  to  have 
been  aware  of  the  rocks  on  which  previous  application  of 
the  principle  of  mixing  and  scrubbing  the  gases  on  their 
passage  from  chamber  to  chamber  had  broken  down.  In 
the  Thyss  tower,  tiie  grids  being  too  close  together,  the 
draught  of  the  burners  was  obstructed  too  much,  and  the 
heat  developed  caused  great  wear  and  tear  of  lead.  Both 
these  drawbacks  were  overcome  in  Mr.  Gilchrist's  pipe 
column.  Their  importance  in  saving  chamber  space  did 
not  seem  to  be  due  so  much  to  the  work  they  themselves 
performed  in  percentage  of  acid  made,  as  in  scrubbing  out 
the  mist  of  nitro-sulphonie  acid,  decomposing  this  with  the 
steam  present,  and  in  liberating  nitrous  acid  again  for  fresh 
work  in  the  next  chamber.  Mr.  Gilchrist,  at  his  request, 
made  arrangements  for  measuring  the  acid,  and  running 
from  the  three  towers  at  the  Savannah  Guano  Companv's 
works,  the  latest  plant  erected,  and  this  amounted  to 
8' 85  per  cent,  of  the  total  make  made  in  583  cubic  feet  of 
space.  He  also,  at  his  request,  gave  the  figures  of  air 
temperature  in  summer  working,  the  time  of  most  un- 
favourable conditions  for  acid-making  even  in  Kngland,  and 
much  more  so  in  the  Colton  belt,  where  in  this  case  the 
temperature  ranged  from  71D  to  97"  F.  As  regarded  the 
similar  piece  of  apparatus  of  Professor  Lunge,  the  Piatt 
tower  tried  at  Widnes,  the  results  were  not  encouraging  as 
to  the  amount  of  work  done  by  the  tower  itself  (vide 
Journal,  1893,  p.  991),  for  Mr.  Carey  reported  that  the 
difference  in  total  acidity  between  inlet  and  outlet  was  only 
about  2  grains  SO3  per  cubic  foot,  30  inlet,  28  outlet,  and 
of  the  30,  14  grains  only  existed  as  SO-',  the  remainder 
being  in  the  form  of  mist  as  nitro-sulphonie  acid.  There 
was,  moreover,  no  apparent  effect  in  the  reduction  of 
chamber  space  necessary,  as  in  Mr.  Gilchrist's  results,  or 
as  in  the  results  Professor  Lunge  gave  of  the  working  of 
the  Piatt  towers  at  a  Bohemian  works  placed  between  a  set 
of  two  chambers,  where  the  second  chamber  men  had  next 
to  nothing  to  do ;  it  made  no  acid,  serving  as  a  drying 
chamber  before  Gay-Lussac's  columns.  He  considered  the 
result   of    low-chamber  space    combined    with    the    nitre 
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loiny,  when  working  under  such  trying  atmospheric 
conditions,  bore  remarkable  testimony  to  the  efficiency  ol 
the  apparatus  Mr.  Gilchrist  had  described,  and  in  adapting 
which  to  :i  sol  of  new  obambera  he  had  oarried  oui 
Professor  Lange'i  recommendation  to  have  chambers  about 
half  the  present  length  of  ISO  feet,  though  the  discussion 
oi  the  validity  of  the  reasons  which  Professoi  Lunge  gave 
for  adopting  this  form  would  lead  them  t""  far  thai  night 


—         —~»)}>X>m — 


on    A    NEW    CLASS  OF   LAKE   PIGMENTS. 

B1     I   VKl     OTTO    WEBER,    PH.D.,    1    I    S 

1  \  a  paper  published  some  time  :ic:<>  *  I  discussed  the  question 
of  produoing  fast  shades  on  cotton  with  the  benzidine  dye  d 
particular  and  the  acid  dyes  in  general.  I  inMnir.li.iit  that  this 
problem  won  1.1  be  solved  by  the  discovery  of  some  compound 
n  hich  would  be  as  satisfactory  a  lake  former  for  the  -uli.hu 
group,  as  tannic  acid  is  for  the  amido  group,  or  as  alumios 
or  chromic  oxide  for  the  orthodihydroxyl  group.  There 
are,  of  course,  already  compounds  known  which,  in  many 
-,  are  capable  to  acl  as  lake  formers  in  the  sulpho  group, 
liarium  in  the  form  of  barium  chloride  is  very  extensively 
used  for  this  purpose  in  the  manufacture  of  lake  pigments. 
But  the  chemical  behaviour  of  these  barium  lakes,  simply 
being  that  of  barium  salts  of  colour  acids,  and  the  attempts 
of  converting  these  lakes  into  compound  lakes  like  the 
tannin-anti'iion*  or  alumina-lime  lakes  so  far  havingproved 
fruitless, it  is  evident  that  the  fastness  of  these  barium  lakes 
against  acids  and  alkalis  can  be  a  slight  one  only,  so  that 
they  are  quite  unsuitable  for  textile  purposes.  The  fact 
that  all  sulphonated  dyes,  without  exception,  are  wool  dyes. 
forming,  as  I  have  shown  in  a  former  paper  (this  Journ., 
lS'.M,  120),  lakes  with  the  substance  of  the  wool  itself  un- 
mistakeably  indicates  the  class  of  compounds,  amongst 
which  we  may  expect  to  find  a  lake  former  generally 
applicable  for  all  sulphonated  dyes.f  [f  we  remember  that 
lanuginic  acid,  s  product  of  the  decomposition  of  some  of 
the  proteids  with  baryta,  is  capable  of  forming  excellent 
lakes  with  carhoxylatod  and  sulphonated  dyes,  then-  is  little 
room  for  doubting  that  a  lake  former  generally  suitable  for 
lake  formation  with  all  acid  dye  stutVs  may  be  found 
amongst  the  large  class  ^^  compounds  classified  under  the 
head  of  proteids.  The  whole  of  our  experience  regarding 
the  dyeing  of  woo!  anil  silk  endorse-  this  view,  which,  in 
the  face  of  the  remarkable  lake-forming  properties  of  lanu- 
ginic acid,  may  even  be  extended  to  the  amido  acids 
resulting  from  the  decomposition  of  the  proteids  by  acids 
and  bases.  It  niu-t  however,  not  be  assumed  that  lanu- 
ginic acid  already  answers  all  our  requirements  for  a  lake- 
former  in  the  sulpho  group.  In  the  first  instance  there  is 
the  difficulty  of  producing  this  compound  sufficiently  cheap 
for  practical  purposes,  and  further  the  vastness  of  the  lanu- 
ginic lakes  still  leaves  very  much  to  be  desired. 

In  the  paper  above  referred  to,  I  ventured  the  opinion 
that  the  remarkable  fastness  of  the  benzidine  dyes  when 
printed  on  calico  with  albumin  thickening,  the  goods  being 
steamed  afterwards,  could  not  very  well  be  explained  by 
the  assumption  of  the  coagulated  albumin  acting  as  a  pro- 
tective cover  for  the  dye,  but  that  a  true  chemical  action 
(lake-formation)  between  the  albumin  and  the  dye  was 
highiy  probable.  It  is  even  possible  that  the  steaming  of 
the  albumin  colour  causes  a  deeper  alteration  of  the 
albutnin  than  its  mere  coagulation,  and  that  the  products 
of  such  an  alteration  then  act  as  lake-formers.  Indeed  I 
have  shown  in  the  paper  already  referred  to  that  conversion 
products  of  albumin,  such  as  peptones,  possess  the  property 
of  forming  well  defined  and  verv  beautiful   lakes   with  the 


•  Them.  Zeit  XVIII..  lsat,  pp.  .ii~.  563. 

+  Barium  chloride  is  not  so  applicable,  many  oi  the  sulphonated 
dyes  not  being  precipitated  by  it. 


sulphonated  dyes.  I  therefore  considered  this  subject  ol 
sufficient  theoretical  and  practical  interest  to  examine  the 
lake-forming    properties,   first    ol    thi    besl    known   of  all 

I .11 Which  I    tn  n    add  wen-  loinid  t 

pi  scticallj  identical  « itfa  thosi  ol  blood  albumin. 

Tin.  scries  of  experiments   was   begun  with  the  studj  ol 
the    behaviour    of    one    of   the    substantivi  ..oust 

albumin.  The  dye  used  was  t  assella's  diamine  scarlet  li., 
the  product  ol  the   o bination   ol   tetrazodiphenyl    with 

phenol    and     ;>  iiapbth..!  -,  disiilphonic     and.      the     phenol. 

hydroxyl  of  this  compound   being  finally  cthylated       l  le 

t..i  i.i.ihi  ol  tin-  .i\  e  is  therefore— 

i'  .II,. N       \   -  I    II  ,.O.C  || 

I  n,   \       \ 


nil 

[SO,Na 


This  dye  was  selected  tir-t  on  account  of  its  greal 

bility  in  wat.r,  BO  that    fairly  concentrated    solutions  remain 

perfectly  clear  even  in  the  cold,  and  further  on  account  ol 
its  not  forming  a  precipitate  on  the  addition  of  dilute  a  ids. 
These  properties  of  the  dye  obviously  remove  any  liability 
to  mistake  the  cause  and  nature  ol  n  subsequently  observed 
precipitate.  Moreover,  there  are  in  thi-  dye  besides  the 
sulpho  cninps  n. .  other  lake-forming  groups,  -inc.  ti,,. 
isolated  hydroxyl  group,  as  I  showed  in  a  paper  r< 
this  Society  l  this  Journal,  is  no 

lake-forming  properties  whatever. 

On  adding  a  BOlution  of  diamine  scarlet  to  a  solution  of 
egg  or  blood  albumin,  a  precipitate  occurs  either  at  once 
or  on  standing,  according  to  the  concentration  of  the 
solutions.  Thi-  precipitate  is  rather  slimy,  and  then 
very  difficult  to  filtrate,  Neither  i-  the  complete  ■ 
cipitation  of  the  dye  possible  without  using  an  enormous 
excess  of  albumin  ;  but  by  healing  the  incompletely 
eipitatcd  mixture  to  8U  C.  OH  the  water  bath,  complete 
precipitation  of  the  dye  takes  place,  and  the  albumin  lake 
separates  out  in  the  form  of  bright  scarlet  Hakes.  This 
lake  can  lie  easily  filtered  and  washed,  the  filtrate,  even 
when  using  boiling  water  for  washing,  being  perfectly 
colourless.  As  might  he  expected,  the  fastness  to  soap  of 
thi-  lake  is  rather  unsatisfactory.  Treatment  with  soup 
solution  (10:  1000)  at  50  C.  -lowly  decomposes  it. 
Equally  sensitive  is  this  lake  against  the  action  of  caustic 
alkalies,  ammonia,  and  alkaline  carbonates.  i  )M  addition 
of  acetic  acid,  however,  to  these  solutions  the  lake  is  again 
precipitated  with  all  its  original  properties.  On  di .. 
this  lake  on  the  water-bath  or  in  at.  air-bath,  or  in  vac  n. . 
at  ordinary  temperature,  it  diminish)  -  greatly  in  volume, 
and  is  eventually  obtained  as  a  dark  red  homy  mass,  which, 
however,  in  the  mortal  is  easily  reduced  to  a  fine  powder 
of  a  very  deep  and  brilliant  scarlet  colour.  When  sus- 
pended in  water  the  driid  lake,  even  on  prolonged  boiling, 
shows  no  sign  of  swelling,  neither  does  the  water  show  any 
coloration.  Soap  solution  at  80°  C.  scarcely  affects  the 
lake,  only  on  prolonged  b  liling  the  Eoap-solution  exhibits  a 
very  slowly-increasing  coloration.  Dilute  solutions  of  the 
alkaline  carbonates,  even  at  boiling  point,  are  without  anv 
appreciable  action,  but  hot  solutions  of  the  caustic  alka 
dissolve  the  lake  rather  quickly. 

It  must,  however,  be  observed  that  this  scarlet  lake 
prepared  as  above  described,  cannot  be  a  uniform  body. 
According  to  the  amount  of  the  excess  of  albumin  used. 
this  lake  evidently  represents  a  mixture,  and  probably  not 
even  a  homogeneous  one,  of  the  lake  proper  with  coagulated 
albumin.  It  appears  that  the  precipitation  above  described 
takes  place  in  two  stages.  In  the  first  instance,  the  lake 
proper  separates  out,  which  is  later  on  enveloped  by  the 
coagulating  albumin.  This,  no  doubt,  is  the  reason  of  the 
depth  of  coloration  of  the  lake  entirely  depending  upon  the 
quantity  of  albumin  used  for  precipitation  ;  but  this  being 
so  it  is  of  course  possible  that  the  albumin  lake  1  obtained 
differs  in  its  properties  more  or  less  from  these  lakes  in  the 
pure  state,  and  it  might  further  be  objected  that  the  pre- 
cipitates I  obtain,  in  the  manner  above  described,  are  no 
lakes  at  all,  but  merely  occlusions  of  colouring  matter  in 
the  coagulated  albumin.  It  was,  therefore,  important  to 
devise  a  method  for  the  preparation  of  these  lakes  in  a  state 
of   purity.     This    is  easily   done  by  adding   an   excess  of 
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acetic  acid  to  the  mixture  of  the  solutions  of  albumin  and 
dve.  On  the  addition  of  the  a.-id  the  scarlet  lake  is  ini- 
tated,  and  the  precipitation,  even  when 
t  in  the  cold,  is  nearly  complete.  Xeither  the 
scarlet  nor  albnnun  being  precipitated  from  their  solutions 
■  acid,  there  can  no  longer  be  any  doubt  as  to  the 
precipitate  formed  under  these  conditions  being  an  albumin 
lake.  On  heating  the  acidified  mixture  on  the  water-bath. 
•  :,  precipitate  which  at  firs;  is  rather  curdy,  becomes  in- 
creasingly riner  in  texture,  and  forms  eventually  a  mass  of 
exceedingly  fine  particles.  At  this  stage  every  trace  of  the 
colouring  matter  has  been  precipitated.  Providing  a 
sufficient  quantity  of  acetic  acid  having  been  used,  this 
•ate  eannot  contain  any  free  coagulated  albumin, 
and  it  must  therefore  represent  the  albumin  lake  in  a 
practically  pure  state.  The  precipitate  is  now  filtered  and 
trashed  neutral,  first  with  warm  then  with  boiling  water. 
The  precipitate  upon  the  filter  does  not  possess  any 
slimvuess,  and  has  no  tendency  to  clogg  or  cake  as  do  the 
precipitates  containing  free  albumin,  tin  drying  this  lake, 
it  also  shows,  however,  the  property  to  shrink  very  con- 
siderably in  volume,  and  when  perfectly  dry  to  form 
horny  pieces  which  are,  however,  distinguished  from  the 
lake-  containing  free  albumin  by  their  much  deeper  and  at 
the  same  time  brighter,  colour.  The  physical  condition  of 
manv  lakes  in  the  dry  state  depending  very  much  upon  the 
nature  of  the  liquid  evaporating  from  them  during  the 
drying  process,  it  appeared  feasible  that  by  expelling  the 
water  from  the  lake,  instead  of  by  evaporation  by  displace- 
ment, first  with  absolute  alcohol,  and  then  with  ether,  better 
results  might  be  obtained.  But  this  treatment  was  found 
not  to  have  the  desired  result,  and  it  seems  that  after  the 
removal  of  the  extraneous  water  the  lake  represents  the 
couditions  of  a  hydrate  which,  on  subsequent  drying, 
loses  its  water  of  hydration,  and  is  converted  into  an 
anhydride,  a  process  which,  in  the  case  of  these  lakes  as 
in  other  cases  with  which  we  are  more  familiar,*  is  accom- 
panied bv  a  very  considerable  shrinkage  in  volume.  The 
horny  pieces  of  pure  albumiu  lake  are  easily  pouuded  into 
an  almost  impalpable  powder  possessing  a  very  strong  and 
brillant  scarlet  colour.  The  chemical  behaviour  of  this 
pure  lake  is  practically  identical  with  that  of  the  lake 
containing  free  albumins. 

The  behaviour  of  albumin  against  diamine  scarlet  is 
typical  of  its  behaviour  against  all  sulphonated  or 
carboxylated  dve  stuffs,  whether  they  belong  to  the 
benzidine  series  or  not.  Consequently  the  sulphonated 
basic  dyes,  the  numerous  azo  dyes,  and  all  sulphonated 
nitro  colouring  matters  without  exception  can  be  converted 
into  albumin  lakes  in  the  above  described  manner.  This  is 
very  much  more  than  any  of  the  lake  formers  for  acid 
dye  stuffs  known  at  the  present  time  will  do,  and  this 
method  of  lake  formation  will  no  doubt  attain  to  some 
importance  in  the  future,  especially  for  the  manufacture  of 
paste  colours  for  stained  paper,  and  wall  paper,  and  it  will, 
I  believe,  also  be  of  considerable  interest  to  calico  printers 
for  the  production  of  some  very  useful  styles,  ranging 
between  the  present  mordant  and  pigment  styles.  The 
fastness  to  light  of  these  albumin  lakes  far  surpasses  that 
of  the  corresponding  barium  lakes,  and  all  those  acid  dyes 
which  like  crystal  ponceau,  patent  blue,  naphtliol  yellow, 
naphthol  green,  and  scores  of  others  are  not  precipitated  at 
all  by  barium  chloride,  and  for  this  reason  are  either  totally 
unavailable  at  present  for  the  purposes  of  lake  making,  or 
require  the  use  cf  circuitous  and  expensive  methods, 
leading  after  all  to  at  best  only  moderately  satisfactory 
results,  all  these  dyes  form  readily  excellent  lakes  with 
albumin,  by  the  above  described  treatment.  One  of  the 
most  valuable  features  of  these  albumin  lakes  is  the  fact 
that  the  shade  of  the  lake  obtained  with  any  acid  dye 
exactly  corresponds  to  the  shade  the  same  dye  produces  on 
wool  or  silk.  Barium  lakes  manj-  a  time  exhibit  a  dis- 
appointing difference  in  this  respect,  which  in  numerous 
cases  rendered  some  of  the  finest  dye  stuffs  quite  useless  for 
the  purpose  of  the  lake  manufacturer. 

•  Dehydration  of  aluminic  or  ferric  hydratea,  It  is  interesting 
t.j  note  that  these  hydrates  which  dry  very  much  in  the  same  way 
at  tli!  above  described  albumiu  lakes  are  capable  to  exist,  like 
albumin,  in  a  colloidal  stale. 


It  appeared  now  interesting  to  examine  the  process  of 
lake  formation  in  the  sulpho  group  by  means  of  albumin. 
also  with  soch  colouring  matters  which  coutain  other  lake 
forming  grou]  -  be  sides  the  sulphur  group.  I  showed  in  a 
former  paper  (this  Journal  1893,  i>j7)  that  dyes  containing 
different  lake  forming  groups  in  the  molecule,  in  order  to 
form  satisfactory  lakes,  require  lake  formation  in  every 
different  lake  forming  group.  This  is  the  reason 
why  the  precipitation  of  the  sulphonated  basic  dyes  with 
barium  chloride  is  either  impossible  (acid  magenta, 
Thioearmine,  &c.,)  or  yields  indifferent  results  only.  If, 
however,  we  effect  lake  formation  in  the  amido  group  of 
these  dyes,  by  means  of  tannic  acid,  at  the  same  time  as  in 
the  sulphur  group  by  means  of  barium  chloride,  we  obtain 
lakes  which  are  in  every  respect  satisfactory.  But  on  the 
other  hand  I  showed  that  in  dyeing  wool  with  sulphonated 
basic  dyes,  neither  simultaneous  nor  subsequent  treatment 
with  tannic  acid  is  required,  in  fact  the  dyed  wool  is  utterly 
indifferent  against  it.  From  this  I  concluded  that  in  the 
dyed  wool,  both  the  lake-forming  groups  of  thesedyes  have 
undergone  lake  formation  with  the  substance  of  the  wool 
itself.  Albumin  should  therefore  be  expected  to  behave 
similarly  against  this  class  of  dyes. 

On    adding  to   a    solution   of   Patent  Blue   B    (Meister, 
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Lucius  and  Briming),  a  solution  of  albumin,  it  is  found 
impossible  to  effect  even  an  approximately  complete  pi-ecipi- 
tation  of  the  coloring  matter;  indeed,  on  filtrating  this 
mixture  it  is  found  that,  although  it  has  become  rather 
turbid,  almost  the  whole  of  the  dye  and  the  albumin  pass 
together  through  the  filter.  On  adding  acetic  acid  in  excess 
to  this  turbid  mixture  it  becomes  again  quite  clear,  but  on 
heating;  it  on  the  water  bath  to  90°  C.  the  beautiful  albumin 
lake  of  patent  blue  B  separates  out.  Only  traces  of  the  dye 
escape  precipitation. 

As  we  see  from  the  above  formula,  patent  blue  B,  besides 
the  two  lake -forming  sulpho  groups,  contains  also  a  lake- 
forming  amido  group,  and  the  question  arises  as  to  whether 
both  the  different  lake-forming  groups,  or  only  one  of  them, 
and  which, contributed  to  the  formation  of  the  lake.  Taking 
into  account  the  observations  made  in  a  former  paper  (this 
Journal,  1893,  656),  regarding  lake  formation  with  dyes 
containing  several  heterogenous  lake-forming  groups  in  the 
molecule,  it  is  highly  probable  that  the  two  sulpho  groups, 
as  well  as  the  amido  group  of  the  patent  blue,  have  under- 
gone lake  formation  -in  the  albumiu  lake.  An  experiment 
easily  demonstrates  the  fact  that  neither  barium  chloride, 
nor  tannic  acid  will  precipitate  patent  blue,  although  a 
mixture  of  these  precipitauts  will  do  this  readily.  This 
experiment,  therefore,  seems,  sufficiently  convincing  to 
assume  that  in  the  albumin  lake  both  the  sulpho  groups  and 
the  amido  group  have  suffered  lake  formation.  This  con- 
clusion is  essentially  supported  by  the  fact  that  tannic  acid 
is  without  the  slighest  effect  upon  this  lake,  whereas  the 
presence  of  a  free  amido  group  in  it  w  ould,  according  to 
numerous  former  experiences,  cause  a  material  alteration 
of  the  shade  of  the  lake.  Jf,  on  the  other  hand,  we  assume 
for  the  moment  the  amido  group  of  the  dye  to  have  under- 
gone lake  formation,  but  the  sulpho  groups  stdl  being  in  the 
free  state,  the  absolute  insolubility  of  such  a  lake  would  bj 
quite  inexplicable  in  the  face  of  the  fact  that  even  such  an 
energetic  lake  former  in  the  amido  group  as  tannic  acid  by 
itself  absolutely  fails  to  precipitate  this  dye.  It  will  be  seen, 
therefore,  that  albumin,  like  wool,  must  possess  the  capa- 
bility to  fix  sulphonated  basic  dyes  through  lake  formation 
in  their  sulpho  group  as  well  as  in  their  amido  group. 

This,  of  course,  involves  that  albumin  must  he  capable 
of  also  forming  lakes  with  ordinary  basic  dyes,  not  con- 
taining the  sulpho  group,  just  as   we  have  already  proved 
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its  capability  t < •  form  lakes  with  simply  sulpl I  dyes 

do!  containing  .mix  otbi  i  lake  rorming  groups      1"  ■  isl  this 
important   point   a  solution  of  lOgrms.  of  egg  albumin  in 

Li watei  'was  mixed  with  a  solution  of  0*5  g 

of   beoialdebydc   grcon,  5  grins,  of   sodium   acetate,  and 

..  ei    "i  acetie  a.  id  (80  | ent.  i  in  LOO  co.  of  water.     Che 

mixture   remained    perfectlj    clear,  but   on   beating   it   at 
I  ih.M.it.  i  '  cipitate  rapidly  increasing  i" 

quantity  - i  begins  to  form, and  eventually  the  who 

the  dye  ia  precipitated  in  the  form  of  a  moat  brilliantly 
tinted  green  lake.  The  behaviour  of  the  other  ba  ia  J>> 
is  analogous,  though  it  must  be  observed  thai  the  readiness 
with  which  the  precipitation  is  initiated  varies  considerably 
foi  the  different  basic  dyes,  and  the  same  is  t"  be  said  of 
the  completeness  ol  the  precipitation.  This  is  a  perfect 
analogy  to  the  varying  readiness  and  completeness  with 
which  the  different  basic  dyes  are  taken  tip  by  wool. 
These  lakes  of  the  basic  dyes  with  albumen  exhibit  a 
remarkable  resistance  against  dilute  inorganic  and  organic 
acids.  Decomposition  only  takes  place  on  prolonged 
boiling  of  tltc  lakes  with  dilute  Bulpburic,  hydrochloric,  or 
nitric  acid.  The  fastness  against  alkalies  of  these  lakes 
surpasses  that  of  the  lakes  of  the  sulphonated  dyes;  they 
are  particularly  resistant  to  soap  solution. 

The  above  offers  conclusive  proof  of   the  existence  of 
albumin    lakes   of   the   basic   dyes   and   further  furnishes 

additional   evident f   the  striking  analogy  between   the 

lake-forming  properties  of  albumin  and  wool  and  -ilk.  We 
can,  therefore,  no  Longer  doubt  that  in  the  albumin  lakes  of 
sulphonated  basic  dyes  the  lake  formation  extends  to  both 
the  sulphur  .'roup  and  the  ainido  group.  The  capability  of 
albumin  to  form  lakes  with  basic  dyes  cannot  he  consid 
to  he  tor  itself  of  any  practical  importance  in  view  of  the 
excellent  qualities  of  tannic  acid  for  this  purpose.  The 
fastness  of  the  albumin  lakes  of  basic  dyes  is  not  superior 
t.t  lhat   oi  the  corresponding  tannin   lakes  and  while  the 

latter  on  treatment  with    antimony  -alts    are   convened    into 

n  I  lake-  of  considerable  fastness,  no  similar  treat- 
ment and  conversion  is  at  present  possible  for  albumin 
lakes.  Nevertheless  there  might  under  certain  circum 
-lance-  an  albumin  lake  be  preferable  to  a  tannin  lake, 
owing  to  the  of tentimes  suprisingly  great  difference  between 
the  -hade  of  the  albumin  lake  and  the  tannin  lake  of 
the  same  dj  e,  winch  difference  is  identical  with  that  exhibited 
by  the  sames  dye  when  applied  to  cotton  and  wool  or  silk. 

(if  the  colouring  matters  the  lake-forming  properties  of 
which  arc  merely  a  function  t  hj  Iroxyl  groups,  the  eosic 
group  in  its  tinctorial  behaviour  stand  nearest  to  the  acid 
dyes  proper.  On  adding  to  a  solution  of  lo  grms.  of  albumin 
in  alio  ec.  oi  water  a  solution  of  1  grm.  of  eosin  GG1'  (Cas- 
sella)  in  loo  cc.  of  water  no  precipitate  appears,  and 
although  addition  of  acetic  acid  cau-e-  a  Slight  turhiditv, 
the  mixture  passes  completely  through  a  filter.  On  heating 
in  the  water  hath  a  distinct  precipitate  appears  at  s..-,  t ;,  and 
at  90  C.  the  eosin  is  completely  precipitated.  This  illustrates 
in  a  particularly  sinking  manner  the  remarkable  lake 
forming  power  of  albumin  a-,  excepting  the  -alts  of  the 
heavy  nuials,  the  precipitation  of  eosin  by  means  of 
inorganic  -alt-  ;-  either  very  incomplete  or  fails  altogether. 

I  have  repeatedly  mentioned  that  the  isolated  hydroxy! 
group  is  a  most  indifferent  lake  former.  For  hike  formation 
it  is  practically  available  only  in  the  nitro-colouring 
matters,  and  even  in  these  cases  it  is  rather  doubtful 
whether  indeed  the  hydroxy  1  group  is  the  lake-forming 
group  and  uit  a  hydrogen  atom  to  which  the  proximity  of 
the  nitro  group  imparted  acid  functions  similar  to  those 
possessed  bj  the  hydrogen  atom-  of  the  halogen  acids.  This 
appears  highly  probable  if  we  remember  that  the  acidifying 
tendency  of  the  nitro  croup  is  strom:  enough  to  convert 
unquestionable  a  base  like  diphenylamine  iuto  an  equally 
unqui'st:onahle  acid  like  hexanitrodiphenylamine.  A 
similar  phenomenon  appears  in  the  fact  that  naphthol 
yellow  S 

fC(OH)  =  C(NO,) 


cyi,;  C(NOj)  =c  -  k 

LSOs.K 
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1  ' ittcra    li  ive    to  far 

I    of  small    nupollaii  ■.     for     [be    mar.iil 

pig"' 

All  th.   n  ,i,,  ,,i the  t  icl  ili.. i  naphthol 

iw  s  which  in  this  respect  provi  -  ; 
easilj    yields   most   beautiful    lakes    with    albumin,      The 
mixture   of  il„-  solution-  of  albumin  and  naphl 

I    n    ah.    .dy    on    ad. lit,..,,  ,.| 

acid,  ."   ab  ind  tnt   pi.    ipil  iti    I -  to  form      1 1 

the  watt  rb  itb  i  n    a    ho  i   I impletes  the  n 

ob  erve  that  the  shade  of  this  lake  ii  again 
id  i  iced  M  naphthol  v<  n  ....  on  wool 

whereas  the  inorganic   Lakes  of  this  dye  are  conapic 

then-  diss  1 1,  or  orangi 

W  i    !  to  that    ii, b  :  i   dye   -tulTs 

w  hich  besides  the  sulpho  group  contain  the  orthodihydn 
group.    That  the  sul|  I  thesedyi  -  will  bet  spable 

,  to  enter   into    lake    combination    with    albumin    ap| 
practic  ilrj  certs  a,  but  the  is  to  the  bi 

the   orthodihydt  ip   itself,   at  .  jible 

influence  upon  the    lake-formation    of   the   Bulpho   group 
requires  examination.     I  he  incapability,  of  ordinary  al 
to  dye   mini. ml. mted    wool  renders  the  possibility  of  lake 
formation  between  the  orthodihydroxyl  group  and 
also  rather  improbable,  but   il    nevi  i 
while  to  establish  this  fact  beyond  doubt  by  din 
men!,     i  in  account  of  its  insolubility  in  water,  thi    u-,  ol 
ordinary   alizarin  paste   in   this  experiment    will  have  I 
avoided  as  conducive  to  errors,  and  our  first  task  is  there 
fore  to  find  a   means  to   bring  the  alizarin  into   aqueous 
acid  solution,  the  acid  of  course  again  merely  serving  the 
purpose  of  preventing  coagulation  of  the  albumin,     v 
dilute  solutions  of  this  description  are  obtaim  Ij  ine 

alkaline,  preferably  ammoniacal,  solutions  of  alizarin  with 
ae.tic  acid.  Bettet  results  are,  however,  obtained  by 
acidifying  with  acetic  acid  -oiutions  of  alizarin  in  borax. 
By  this  mean-  strongly  acid   solutions   of  alizarine  ol 

siderable  concentration  can  be  prepared.  On  adding  ■ 
a  solution  of  alizarin  to  a  solution  of  albumin  no  pre- 
cipitate appears,  nor  doe-  the  heating  of  thi-  mixture  to 
96  <'.  even  when  prolonged  for  hours,  produce  the  looked 
forward  to  result.  It  is  therefore  evident  that  the  ortho- 
dihydroxyl  group  does  not  carry  the  property  of  forming 
lakes  with  albumin,  [n  the  face  of  this  fact  the  behaviour 
of  alizarin   sulphonic  acid,   alizarin    s,    against    albumin 

appears  particularly   interesting.      The  sulph  this 

dye  places  the  possibility  of  the  formation  of  an  albumin 
lake  in  this  group  of  the  dye  beyond  doubt;  but  such  a 
lake  would  still  contain  the  free  orthodihydroxyl  group, 
owing  to  the  above  shown  incapability  of  this  group  to 
loin  an  albnmin  lake.  An  albumin  lake  of  Alizarin  s 
would  therefore  possess  all  the  properties  of  ordinary 
alizarin. 

On  aiding  a  solution  of  alizarin  S  to  a  solution  of 
albumin,  no  precipitate  occurs,  but  the  mixture  assum 
deep  crimson  colouration  which,  however,  on  addition  of 
acetic  acid  changes  into  brown.  Many  hours  beating  of 
this  mixture  on  the  water-hath  does*  not  produce  the 
slightest  trace  of  a  precipitate;  but  on  the  addition  of 
alumina  sulphate  or  acetate,  a  copious  Turkey  red-coloured 
precipitate  is  thrown  down.  This  precipitate  is  the  albumin- 
alumina  lake  of  aliznin  S.  The  fastness  of  this  lake 
against  alkalies  and  soap  exceeds  that  of  the  previously 
ribed  albumin  lakes,  but  i-  mueh  inferior  to  that  of 
alizarin  S  dyed  upon  wool. 

This  behaviour  of  alizarin  S  against  albumin  is  particu- 
larly interesting,  as  it  furnishes  a  striking  confirmation  of 
the  result  I  arrived  at  in  a  former  paper  (this  Journal.  1893, 
GJ6),  namely  that  lake-formation  in  dyes  containing 
heterogenous  lake-formers'  in  the  molecule  is  only  possible 
by  providing  for  each  of  the  different  laku-formin" 
groups  according  to  their  specific  lake-forming  tendeue 
Thus  I  showed  that  sulphonated  basic  dyes  which  should 
be  able  to  form  lakes  with  either  barium  or  tannic  acid  do 
neither,  but  are  readily  converted  into  most  beautiful  lakes 
on  simultaneous  treatment  with  these  two  lake-former-. 
Similarly   we   find  uow  that  the   prospective  capability  of 
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alizarin  S  to  form  lakes  with  either  albumin*  or  nluminaf 
cannot  be  realised,  but  that  these  two  lake-formers  com- 
bined at  once  produce  the  intended  result.  Albumin  being 
as  1  showed  not  only  a  lake-former  for  the  sulpho  group, 
hut  also  for  the  aniido  group  is  therefore  by  itself  able  to 
precipitate  sulphonated  basic  dyes  in  spite  of  their  hetero- 
-  lake-forming  groups.  But  against  alizarin  S 
albumin  behaves  exactly  as  barium  chloride  against  sulpho- 
nated basic  dyes;  no  precipitate  occurs  until  the  lake- 
forming  tendencies  of  the  coexisting  heterogenous  group,  in 
this  case  the  orthodihydroxyl  group  are  satisfied. 

The  observations  made  in  the  above  experiments  already 
contain  the  material  for  the  elucidation  and  explanation  of 
a  number  of  facts  in  connection  with  wool  and  silk  dyeing. 
But  before  entering  upon  this  subject  it  will  be  advisable  to 
extend  this  investigation  to  some  other  members  of  the 
proteid  class,  an  intention  which  I  hope  to  put  into  operation 
before  long. 


DlSCCSSION. 

Dr.  Weber,  in  reply  to  a  question  raised  by  Mr.  Fliutoff, 
as  to  whether  the  lakes  produced  in  the  manner  referred  to 
in  the  paper  were  fugitive  or  not,  said  that  in  a  former 
paper  he  had  pointed  out  that  it  was  not  the  dye  alone 
which  determined  the  fastness  to  light,  but  the  lake-former 
with  which  it  was  combined.  In  dyeing  Diamine  fast  red 
on  cotton,  au  extremely  fugitive  shade  was  obtained,  whereas 
if  it  were  dyed  on  wool  one  got  one  of  the  fastest  scarlets  it 
was  possible  to  dye.  As  a  matter  of  fact,  on  the  Continent, 
fast  red  on  wool  was  considered  to  be  almost  as  fast  as 
alizarin.  In  dyeing  diamine  or  benzidine  scarlets  on  cotton, 
oiie  always  got  more  or  less  bright  shades  which  were  more 
or  less  fugitive ;  but,  if  on  the  contrary,  one  dyed  these 
scarlets  on  wool  one  got  a  fast  colour.  It  was  an  ahsolute 
truth  that  the  fastness  of  the  dye  was  not  an  inherent 
quality  of  the  dye  alone,  but  depended  very  much  upon  the 
way  in  which  the  latter  was  applied.  In  other  words,  unless 
the  dye  bad  a  chance  to  enter  into  lake -formation  one 
could  not  expect  a  satisfactory  degree  of  fastness.  This  was 
a  fact  very  clearly  borne  out  by  Hummel's  researches  "  On 
the  fastness  of  artificial  dye  stuffs, ':  and  in  most  cases  the 
fastness  of  any  dye  that  could  be  applied  to  wool  was 
immensely  greater  than  the  fastness  of  the  same  dye  on 
cotton.  The  albumen  lakes  were  also  at  least  four  times  as 
fast  to  light  as  the  corresponding  barium  lakes.  The  reason 
for  this  it  was  difficult  to  state,  but  the  fastness  was  there. 
This  relation  between  the  fastness  of  a  dye  and  its  lake- 
formation  was  strikingly  shown  by  what  he  had  termed 
"half-lakes,"  as,  for  instance,  the  barium  lake  of  a  sulpho- 
nated basic  dye.  Such  a  lake  was  exceedingly'  fugitive, 
owing  to  the  lake-forming  amido  group  being  left  in  the 
free  state.  If  one  added  to  such  a  half-lake  tannic  acid,  this 
amido  group  underwent  lake-formation,  and  the  fugitive 
half-lake  was  now  converted  into  a  fast  compound-lake. 


In  the  sulphonic  group,      t  In  the  orthodihydroxyl  group. 
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Mi  ctiiiff  held  in  the  Durham  College  of  Science, 
Newcastle-on-Ti/ne,  on  Saturday,  November  24th,  1894. 


ME.    GEO.    T.    FRANC'S    IN   THE    CHAIR. 


PRESENTATION  TO  Dr.  J.  T.  DUNN. 

Dr.  Dunn,  who  has  occupied  the  position  of  Honorary 
Secretary  and  Treasurer  to  the  Newcastle  Section  since  its 
formation,  has  been  obliged  to  resign  that  office  in  conse- 
quence of  his  appointment  to  the  Hcadmastership  of  the 
Plymouth  Technical  Schools. 

After  letters  of  regret  fur  non-attendance  had  been  read 
from  Sir  Lowthian  Bell  and  Mr.  Alfred  Allhusen — 

The  Chairman  said  that  they  were  met  together  to  do 
honour  to  Dr.  Dunn.  There  were  few  members  then 
present  who  were  present  at  the  founding  of  the  older 
Newcastle  Chemical  Society,  to  which  for  three  yejirs 
before  and  1 1  years  after  its  amalgamation  with  the  Society 
of  Chemical  Industry  Dr.  Dunn  had  acted  as  Secretary. 
During  these  14  years  nothing  had  ever  transpired  to  mar 
the  comp'ete  confidence  they  felt  in  him,  and  they  all  had 
had  occasion  to  admire  the  thorough  but  quiet  and  unos- 
tentatious way  in  which  the  duties  of  the  secretaryship  had 
been  performed.  He  would  call  upon  the  Secretary  to  read 
a  letter  which  had  just  been  received  from  the  General 
Secretary  on  behalf  of  the  President  and  Council  of  the 
Society  The  Council  wished  to  place  on  record  their 
appreciation  of  the  valuable  services  Dr.  Dunn  had  rendered 
to  the  Society  and  to  join  with  the  Newcastle  Section  in 
their  expressions  of  goodwill  and  gratitude  towards  him. 

He  had  much  pleasure  in  handing  to  Dr.  Dunn,  on  behalf 
of  the  subscribers,  a  silver  kettle,  together  with  a  purse  of 
gold  as  a  small  token  of  the  esteem  in  which  he  was  held 
amongst  them. 

The  kettle  bore  the  following  inscription  : — 

"  Presented  to  J.  T.  Dunn,  D.Sc.  (together  with  a  purse 
of  gold),  by  the  Members  of  the  Newcastle  Section  of  the 
Society  of  Chemical  Industry,  as  an  indication  of  the  high 
esteem  in  which  he  is  held  and  in  recognition  of  his  valuable 
services  as  Honorary  Secretary  during  the  past  14  years, 
24th  November  1894." 

Mr.  John  Pattinson  had  been  associated  with  Mr.  Dunn 
both  during  his  connection  with  the  old  Society  and  since 
it  was  merged  into  the  Society  of  Chemical  Industry.  No 
friction  had  ever  arisen  in  any  part  of  Dr.  Dunn's  work 
and  the  Committee  had  always  felt  that  they  could  place 
perfect  reliance  upon  his  judgment  and  prudence.  The 
spontaneous  way  in  which  the  Members  of  the  Section, 
which  was  not  a  large  one,  had  contributed  towards  the 
testimonial  fund,  showed  how  they  all  valued  his  work. 

He  (Mr.  Pattinson)  wished  to  express  his  personal  regret 
at  losing  Dr.  Dunn  from  the  North,  though  the  fact  that  he 
was  leaving  them  to  fill  an  important   educational  post  was 
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-mill'  (light  compi  inflation.  II.-  trusted  thai  ho  would  lilid 
Plymouth  .1-  pleasant  a  place  as  Newcastle  bad  been  to 
him. 

Pro!  P.  P  iw  mon,  D.Se  ,  though  he  tell  tliat  he 
inadequately  represented  thai  body,  would  yet  like  to  saj  n 
word  on  behalf  ol  the  Durham  College  of  Soience,  of  which 
Dr.  Dunn  was  one  of  the  most  distinguished  students  as  he 
also  ».i>  the  most  distinguished  graduate  in  - 
Durham  University.  Dr.  Dunn  was  a  colleague  of  his  for 
eighteen  months,  and  during  thai  shorl  time  he  formed  a 
high  opinion  hi  his  powers  which  a  friendship  of  >■ 
twelve  years  onlj  served  to  con6rm.  He  entertained  a  high 
opinion  of  Dr.  Dunn's  work  in  the  educational  world,  and 
was  glad  in  think  thai  he  was  to  carry  the  name  and  fame 
of  the  College  into  southern  climes, 

Dr.  Dunn,  in  reply,  said  that  it  was  very  gratifying  to 
him  tn  receive  such  a  testimonial  from  the  Members  of  the 
Section  with  :tll  of  whom  his  relations  had  always  been 
pleasant.  Since  thetime,  (exactly  14  years  ago)  when  be  first 
joined  the  old  Society  it  had  undergone  many  changes.  In 
the  old  days  the  Society  at  Newcastle  edited  and  published 
own  transactions,  and  be  was  selected  to  acl  as  its 
secretary  on  account  of  his  combining  a  knowledge  of 
chemistry  and  of  shorthand.  The  mirk  had  been  always  to 
him  a  pleasure  and  it  was  a  very  great  pleasure  to  him  to 
think  that  his  efforts  had  been  appreciated  nol  only  by  the 
loeal  members,  who  had  given  him  such  a  valuable  token  of 
their  esteem,  but  also  by  the  Council  of  the  Society.    He 

could  not  but  think  that  they  had  spoken  of  his  work  in 
terms  beyond  his  deserts.  That  all  hud  gone  smoothie  was 
really  due  to  the  good  feeling  existing  amongst  those  with 
whom  he  worked.  Though  he  hoped  to  t'nnl  Plymouth  the 
pleasant  place  it  had  been  pictured  to  him,  there  was  no 
danger  ol  hi-  ever  forgetting  the  city  of  his  birth,  Newcastle, 
"here  SO  many  years  of  hi-  life  bad  been  spent. 
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January  1895.— Mr.  .hi-.  I  >.  Sullivan  :  "  Note  on  the  Estimation  of 
Sugar." 


Meeting  held  at  University  College,  Xnttinghnm, 
on  Wednesday.  November  21st,  1894. 


MR.    J.     M.    C.    PATOX    IX    T1IK    i   II  UK. 


THE  MINIMUM  PROPORTIONS  OF  CARBON- 
DIOXIDE  AND  OP  NITKOGEN  IN  All:  WHICH 
ARE  EXTINCTIVE  OF  DIFFERENT  FLAM 

(Abstract.) 
Prof.    Clowes   gave  an   account   of   a   series   of   experi- 
ments  carried  out   by  himself  and  M.  E.  Feilmann,   B.Sc., 
with  the  object  of  ascertaining  the  minimum  proportions  of 


in   ("Mile  Mini  nf  nitrogen,  which,  when  mingled  with 
air  win-  extinctive  to   the  Barnes  of   various  eombu  I 
liquids  ami  gasi  •      Be  explained  the  method  of  exp<  riment. 
which  consisted  in  mixing  tin-  measured  volumes  of  air  ami 

of    the  gas  by  the    moll  in  nl   i,  light    bull,  -i,  as  lo  avoid    the 

solvent  action  of  wate carbon-dioxide,      liter   proi 

thai  the  method  yielded  mixtures  accurately  in  the  desired 
proportions,  the  trials  were  made  bj  introducing  the  experi- 
mental flame  into  mixtures  of  air  ami  gas,  which  were 
varied  in  proportion  until  the  Same  "a-  immediate!] 
extinguished,  but  continned  burning  for  a  shorl  time  in  a 
mixture  containing  1  per  cent,  less  of  the  extinctive 
Tie       ■'  i   the  products  of  combustion   «  i 

I ledure  eliminated.     It  was  found  that   the  size  ol   the 

Same  had  no  in  'portions. 

The  tabli  on  page  1 156  summarises  the  average  results 
obtained, 

The  results  obtained  show : — 

(1  )  That  carbon  dioxide  exerts  a  uniformly  more 
powerful  extinctive  effect  than  nitrogen  does.  This  may 
possibly  It  partly  due  to  it-  high  density,  which  renders  the 
movement  of  air  to  feed  the  flame  iluggish. 

(2.)  That  the  different   wick-fed  flames  an-  extinguished 

by    a   strikingly    uniform   proporti fthe   extinctive  gas. 

1 1"  -  ticed  to  gradually  diminish  in  size  and 

die  down,  evidently  owing  t,i  the  supply  of  combustible 
material  to  the  flame  being  diminished  in  amount  bv  the 
reduction  of  temperature  in  the  flame. 

(3.)  Thai  i!i.  extinctive  proportion  for  the  various  gas- 
fed  flames  varied  widely,  and  did  not  appear  to  be  deduciblc 
from  the  composition  and  chemical  nature  of  the  gas  which 
was  burnt.  The  extinctive  proportion  lor  a  coal-gas  flame 
was  much  larger  than  that  for  the  wick-fed  flames  .  whilst 
the  extinctive  proportion  tor  the  hydrogen  flame  was  extra- 
ordinarily high. 

The  gas-fed  flames  increased  in  size  during  the  pro  •--  ■  ■:' 
extinction,  instead  of  diminishing  as  in  the  case  of  the  wick- 
fed  flames.  This  appeared  to  be  due  to  the  fact  that  the 
supply  of  combustible  was  maintained  independently  of  the 
flame  itself,  and  that  the  flame  had  to  increase  its  surface 
in  order  to  obtain  the  supply  of  oxygen  necessary  for  its 
combustion  in  air  containing  a  diminished  proportion  of 
that  gas. 

Attention  was  directed  to  practical  advantage  derivable 
from  the  large  proportion  of  carbon  dioxide  (.',S  per  cent.) 
necessary  to  extinguish  the  hydrogen  flame.  The  author 
had  described  an  ordinary  miner's  safety-lamp,  in  which  a 
hydrogen  flame  could  be  burnt  at  will"  in-tead  of  the  oil 
flame  for  the  purposes  of  delicate  and  accurate  gas-testing. 
It  is  now  found  that  by  burning  the  hydrogen  flame 
beside  the  oil-flame  in  parts  of  the  mine  where  the  atmos- 
phere might  contain  large  amounts  of  carbon  dioxide,  the 
extinction  of  the  oil-flame  was  not  attended  with  ••  loss  of 
flame  "  in  the  lamp  :  since  the  hydrogen  flame  never 
suffered  extinction  and  served  to  rekindle  the  wick  in  fresh 
air,  after  the  oil-flame  had  been  extinguished  bv  a  foul 
atmosphere.  This  bad  proved  to  be  a  great  convenience  to 
exploring  parties  in  the  mine  after  a  tire  or  explosion  ;  and 
it  was  the  direct  consequence  of  the  resistance  of  the 
hydrogen  flame  to  extinction  by  carbon  dioxide. 

Recent  experiments  (J.  R.  Wilson;  American  Jouru. 
Pharm.  50,  No.  12)  made  upon  rabbits  bad  thrown  con- 
siderable doubt  on  the  statement  that  the  proportion  of 
carbon  dioxide  in  the  air  which  extinguished  an  oil-flame 
or  a  candle-flame  was  irrespirable  ;  this  was  a  matter  to  be 
decided  by  physiological  experiments.  But  it  might  be  taken 
as  finally  established  by  the  experiments  described  in  the 
present  paper  that  about  15  per  cent,  of  carbon  dioxide 
was  at  once  extinctive  to  ordinary  illuminating  wick-fed 
flames ;  although  33  per  cent,  was  requisite  to  at  once 
extinguish  a  flame  of  coal-gas  :  whilst  a  hydrogen-flame 
did  tot  suffer  extinction  until  58  per  cent,  of  carbon 
dioxide  was  present  in  the  air. 

Discussion-. 

Mr.  G.  J.  Ward  said  that  they  were  in  the  habit  of 
turning  under  their  boilers  waste  gas  from  the  blast 
furnaces.     Roughly  speaking  the  gas  contains  30  per  cent. 
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Sabs  •  Burnt. 


Extinctive  Proportion  of  Carbon  Dioxide 
added  to  Air. 


Percentage 
added. 


Percentage  Composition  of 

MiiUuv. 
O  :    (X+CO,). 


Extinctive  Proportion  of  Nitrogen  added 
to  Air. 


IViwni.™     Percentage  Composition  of 


-  lute 

Alcohol,  methyls  ted 

Paraffin,  ordinary  lamp  oil 

Colza  oil  with  equal  volume  of  petroleum  , 
Candle 

Hydrogen 

Carbon  monoxide 

Methane 

Ethylene 

Coal-gas 


14 
13 
15 
16 
14 


18'1 
183 

179 

17-*; 

lsl 


81-9 
Sl-7 
8-2-1 
82'4 
81-9 


21 
18 


22 
22 


16-6 

17-2 
lli-2 
164 
16-4 


83-4 
82-8 
83-8 


58 

24 
10 
26 
33 


8"8 
lfl-0 
18-9 
15o 
Wl 


91-2 

84-0 

sri 

84-8 
83-9 


70 
28 
17 
37 
46 


6-3 
15-1 
17-4 
13-2 

n-s 


93-7 
84-9 
82-6 

86-8 
88-7 


of  carbon  monoxide,  6  per  cent,  carbon  dioxide,  4  per 
cent,  of  hydrogen  and  hydrocarbons,  and  60  per  cent,  of 
nitrogen.  Approximately  85  per  cent,  of  air  is  required 
to  burn  the  mixed  gases.  After  the  addition  of  air  the 
mixture  would  contain  about  89  volumes  of  COs  and 
11  volumes  of  oxygen  in  every  100  of  non-combustible 
gases,  a  mixture  which  was  extinctive  for  carbon  monoxide 
according  to  Dr.  Clowes'  experiments,  and  yet  combustion 
took  place  under  their  boilers.  Could  Dr.  Clowes  explain 
this  ? 

Mr.  K.  L.  Whiteley  did  not  agree  with  the  argument 
that,  because  a  rabbit  could  live  in  air  which  contained  a 
certain  large  percentage  of  carbon  dioxide,  therefore  a 
human  being  could  also.  He  thought  that  animals 
accustomed  to  live  above  ground  should  be  experimented 
upon  if  anything  like  satisfactory  conclusious  were  to  be 
arrived  at. 

Dr.  Stafford  said  that  there  seemed  to  be  some  con- 
siderable difference  of  opinion  with  regard  to  this  matter. 
Recent  experiments  tended  to  show  that  they  had  been 
accustomed  to  over  estimate  the  dangerous  qualities  of 
carbonic  acid  gas  as  a  constituent  of  respiratory  air. 
Considerable  quantities  of  CO»  might  be  added  to  air  before 
it  becomes  fatal  to  an  animal  breathing  it.  In  this  con- 
nection Dr.  YVhitelegge  speaks  of  C02  in  respiratory  air  as 
the  "  harmless  index."  It  would  appear  that  the  use  of 
oil-stoves  for  warming  rooms — in  place  of  open  fires — is 
not  so  objectionable  as  might  appear.  Providing  that  the 
combustion  of  the  oil  is  complete— the  CO.:  produced  does 
not  appear  to  be  harmful — fairly  adequate  ventilation  being 
allowed  for.  Recent  research  seems  to  show  that  the 
deleterious  properties  of  expired  air  lie  more  in  the  volatile 
organic  material  given  off  than  in  the  CO„  expired. 

Mr.  F.  J.  R.  Carulla  referred  to  the  power  of  the  lamp 
for  keeping  a  flame  alight  in  atmospheres  where  the  oil- 
flame  went  out,  which  seemed  to  the  speaker  an  extremely 
valuable  discovery.  As  bearing  on  that  subject  he  would 
mention  a  case  that  he  had  read  of.  Somebody  had  fallen 
into  a  well,  into  which  it  appeared  impossible  for  anybody- 
to  descend  for  the  purpose  of  rescue,  as  candles  were  tried, 
but  they  went  out  on  reaching  a  certain  depth.  Seeing 
this,  one  of  the  onlookers  suddenly  asked  for  an  umbrella, 
much  to  the  surprise  of  the  others.  This  was  supplied,  and 
to  the  astonishment  of  the  people  around,  one  person 
opened  it,  tied  a  string  to  it,  let  it  down  into  the  well, 
brought  it  op  and  repeated  the  operation  several  times. 
The  result  was  that  the  foul  gas  was  displaced  l>y  the 
introduction  of  fresh  air,  and  the  atmosphere  was  rendered 
respirable.  He  was  reminded  of  the  incident  when  he  saw 
Dr.  Clowes  mixing  the  air  in  the  glass  tube  with  a  ball. 


' ' r.  Clowes,  in  reply,  said  that  the  conditions  under 
which  the  furnace  gas,  mentioned  by  Air.  Ward,  was  burnt, 
were  sufficiently  different  from  those  of  his  own  experiments 
to  account  for  the  difference  in  the  result.  Part  of  the 
extinctive  gases  was  mixed  beforehand  with  the  combustible 
gas,  and  the  combustion  of  hot  gas  took  place  in  a  heated 
space,  which  would  tend  to  maintain  the  flame.  He 
remarked  also  tLat  hydrogen  was  present  as  well  as  carbon 
monoxide.  The  conditions  were  therefore  entirely  different 
from  those  he  had  worked  under,  and  the  conclusions 
arrived  at  in  the  paper  were  not  applicable  to  Mr.  Ward's 
case. 

Mr.  Feilmaxx  stated  that  unpublished  experiments, 
which  were  now  in  progress,  proved  that  under  different 
conditions  the  extinctive  proportion  was  subject  to  variation. 

The  Chairman  said  that,  besides  in  coalmines,  men  were 
overcome  by  irrespirable  gases  in  distilleries,  breweries, 
and  other  chemical  works.  The  men  were  dragged  out  and 
brought  round,  but  they  had  no  means  of  knowing  the 
composition  of  the  atmosphere  in  which  the  man  had  been. 
He  said,  too,  that  it  would  not  do  for  workmen  to  know 
that  air  which  contained  sufficient  carbonic  acid  to  extin- 
guish flame  did  not  necessarily  destroy  life.  It  would  lead 
to  their  incurring  carelessly  unnecessary  risks,  and  conse- 
quently there  would  be  more  lives  lost  through  accidents. 
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Meeting  AW./  at  the  Yorkehin  <  .  '        .  on   Monday, 

\     ember  5M,  189< 


1-ltOl  I  SSOII     V.     s\U  I  III   ■  I  -     IN      I  III      ill  till 


Till     BAI   rEBIOLOQICAL    ANALYSIS  OF  WATEB 
PABT   I. 

liv    I  .    \v.    RICH  u:n«i>V    P.I    B.,  1    i:  M  -  .  KTI 

iiu    analysis  of  waters  for  their  potability   is  01 f  the 

most  vexed  questions  which  the  chemist  is  required  i" 
answer.  Until  within  the  lost  few  years  manj  chemists 
i  under  the  impression  that  some  five  or  six  analytical 
ilntu  were  sufficient  in  Blow  of  the  acquittal  or  condemna- 
tion of  .1  water;  yel  il  has  been  too  often  made  painfully 
evident  that  the  opinions  of  analysts  differ,  very  widely  a6  to 
the  character  of  a  given  sample;  even  when  the  same 
analytical  data  have  been  obtained.  Some  lag  great  stress 
upon  die  presence  or  absence  of  nitrites  and  oitrates,  while 
others  have  laid  down  a  fixed  boundary  for  the  free  uud 
albuminoid  ammonia.  To  add  to  the  confusion  resulting 
from  so  many  conflicting  ideas  the  bacteriologists  now 
adduce  verj  strong  facts  to  throw  discredit  upon  the  merely 
chemical  analysis  of  a  drinking  water. 

l)rs.  Dewar  and  Ogle  (Report  of  the  Commissioners  to 
inquire  into  the  Metropolitan  Water  Supply,  1893,  jlll 
ami  ^  1  13),  with  other  scientists,  acting  in  an  official 
capacity,  have  recently  declared  that  the  water-question 
has  in  fact  passed  from  the  domain  of  chemistry  into 
that  of  biology  ;  and,  in  confirmation  of  this,  it  is  shown 
that  waters  containing  large  amounts  of  organic  matter  can 
lu-  drunk  by  a  population  with  impunity,  while  waters  with 
so  small  a  proportion  of  organic  constituents  as  almost  to 
defy  detection  may  actually  be  of  the  most  poisonous 
character. 

In  ordu  to  ascertain  whether  this  were  really  the  case, 
I  di\  idid  a  sample  of  Hradford  town's  water  into  two  equal 
portions,  and  to  one  of  these  I  added  a  drop  of  a  typhoid 
(enteric)  fever  stool.     The  chemical  analysis  gave  :  — 


Unpolluted 
Water. 

Polluted 

Portion. 

7-6 

11 

6'  3 

030 
None 
None 

0-03 

8-0 
1-3 
6-7 

Organic  and  volatile  matter. 

. .  Parts  per 
Million. 

None. 

Free  ammonia 

0-08 
0-04 

From  these  data  the  contaminated  water  would  have  been 
pronounced  as  "  potable  ";  yet  the  bacteriological  analysis 
gave : — 


Unpolluted     Polluted 
Water.  Pi  rtion. 


Bacillus  typhi  abdominalis In  1  Co. 

„       coli  communis „ 

„       viridis  pallescons „ 

putrifiouseoli „ 

lluorescens  liquefaeieus  „ 

„       albus „ 

„       aerophilus „ 

Micrococcus  aquatilis 


None 
None 
None 
Nona 

12 

96 
101 
100 


All  present. 
Total  65 


312 


One  finds  mior ici  10  small   that    16  trillioui   of  them 

would  only,  wi  i"li  a   single  grain,  and  ii  we  assume  that  an 

average  bacillu insures   2u   •    1m  h    l/».  800,000  millions 

would  be  required) |ual  to  this  weight.     Microbes  i 

tain  so  |,  i  ci  ft    of  water  and  2  pi  r  cenl  itrogi  n,  and 

as  by    the   Wanklyn  albuminoid-ammonia  pi -  onlj    a 

portion  ot  the  total  aitrogi  n  is  i ibi  a,  w<   are 

not  far  from  the  truth  in  statin-  that  0*01  mgrm.  of  ammonia 
thus  obtained  would  represent  10,000  million-  of  these 
bacilli!  In  the  case  of  actual  pollution  bj  infiltration 
through   soil,  we  arc  aware  thai 

there  is  an  incomparably  larger  proportion  of  decomposi- 
tion products— such  a-  free  ammonia,  nitrites  and  nitrates) 
nevertheless  it  1-  certain  that  great  numbers  of  dangerous 
microbes  arc  rc|  iund  in   wal  1 1  pun-  bj 

chemical  analj  '  I  Widal  found  numerous 

typhoid  bacilli  during  the  epidemic  at  Pierrefonds  in  well 
water,  which  contained  only  very  small  proportions  of 
nitrogenous  matter;  and  Mace  (Traite'  Pratique  de  Bs 
riologie,  1892,  694)  asserts  that  pathogenic  germs  can 
vegetate  and  multiply  enormously  in  distilled  water,  utilising 
such  minute  proportions  of  organic  matter  that  the  most 
refined  chemical  methods  fail  to  discover  them.  One 
domestic  sewage  gave  meas  many  :i>  36  millionaol  microbes 
in  1  cc,  and  many  of  these  were  bacilli  of  the  colon  (IS. 
coli  communis,    &c.)  ;     vet    one   part    of  this   diluted    with 

1,01111  pans  of  a  g 1  drinking-water  increased  the  organic 

constituents  so  slightly  that  'In-  quality  of  the  water  appeared 
to  be  scarcely  affected  ;  yet  to  culture  media  this  mixture 

yielded  a  sup,  i  abundance  of   objectiona'tilc  lnicmbek. 

In  considering   such  startling  facts  as  these  it  is  well  not 

to  lose  sight  of  the  truth  that  the  nature  of  the  organic 
matter  present  in  a  water  has  much  to  do  with  its  power  of 
supporting  germ-life.  In  striking  illustration  of  this  l 
record  the  following  experiments  : — I  made  dilute  solutions 
of  the  substances  named  with  sterilised  water,  and  then 
thoroughly  resterilised  the  mixtures,  and,  after  cooling, 
infected  each  with  an  equal  but  minute  amount  of  typhoid 
bacilli.  After  two  days' continuance  in  the  dark  at  60  1'. 
the  proper  dilutions  were  made  and  the  usual  bacteria- 
flask  cultures  were  initiated. 


Microbes  in  1  cc. 

Ratios. 

(1)  0'05  per  cent,  domestic  sewage. . 

(2)  1-00       „              „              .... 

(4)   O'lC,          .,                  

•J..V..I 

117.IHIU 

950 

58-0 

23711 

2'7 

10 

(11  lcrm.  of  the  dry  sewage  organic 

110,160,000,000 

iii.OOO 
93,000 

116,000 

26 

I 

These  results  illustrate  the  necessity  of  a  chemical  as 
well  as  a  bacteriological  analysis.  Experiments  are  in 
progress  with  reference  to  the  "  germ-development  power  ' 
of  waters,  as  this  should  prove  a  useful  factor. 

It  is  in  this  connection  that  one  may  find  some  value  in 
the  total  microbian  richness  of  samples,  as  a  large  lumber 
of  microbes  may  indicate  either  some  source  of  aerial 
pollution  or  the  presence  of  decomposing  organic  matter- 
eapable  of  supporting  the  rapid  development  of  pathogenic 
germs.  Dr.  G.  Rouv  (Precie  d'analyse  Microbiologique 
•  les  Eaux,  1892.  262)  nor  only  emphasises,  this  fact,  but 
affirms  that  the  quantity  of  micro-organisms  in  a  water  is 
of  the  greatest  importance  in  enabling  us  to  judge  of  its 
quality.  A  large  number  of  chemists  adduce  apparently 
strong  reasons  for  ignoring  these  dicta  of  the  water-bacterio- 
logist;  it  is  urged  that  a  ver\  large  proportion  of  mien 
are  quite  harmless,  and  though  they  might  not  care  to 
repeat  Dr.  Emmerich's  experiment  of  drinking  sewage 
with,  as  he  has  stated,  sonic  slight  benefit  to  himself  '.  yet 
they  consider  mere  numbers  of  germs  not  necessarily  an 


I    - 
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BTil  3ign,  M  ,, ,  |  I'mite  Pratique  de  Bacteriologie,  1891, 
r  1 1>  >  ^ ,  s  the  following  table  to  express  the  qualities  of 
waters  in  terms  of  their  micrbbian  contents: — 

li:i  :teria  per  1  cc. 
Very  good  waters  contain —         o —       50 

Go  dwaters< tain  50—      wo 

Uediocre  waters  contain 500 —    3,»>o:t 

Bad  waters  contain s.iioo-  10.000 

Very  bad  waters  contain io,000— 100,000  and  above. 

\  sceptical  attitude  towards  these  figures  is  for  the 
present  advisable.  l>r.  Migula  (Centralblatt  fur  Bakterio- 
logie,  Bus.,  1890,  No.  12),  of  Carlsruhe,  shows  the  necessity  of 
counting  not  merely  the  numbers  but  the  speeies  present  in 
a  water,  as  he  lias  frequently  found  that  waters  with  a 
comparatively  small  number  of  germs  often  contain  more 
pernicious  speeies  than  others  with  larger  totals,  thus 
[i.iving  the  importance  of  the  species-determination. 

The  only  attempt  at  a  recognition  of  this  principle  is 
seen  in  the  statements  of  the  "liquefying"  and  "  non- 
liquefying"  colonies  which  a  water  is  capable  of  yielding 
to  nutrient  gelatine.  I  have  abandoned  this  distinction  as 
valueless.  The  assumption  is  that  the  liquefying  microbes 
are  more  harmful  than  the  nou-liquefying ;  now  in  waters 
one  finds  some  22  species  (Dr.  Frankland's  "  Micro-organ- 
isms in  Water,"  1894.  398)  of  microbes  pathogenic  either 
to  men  or  animals,  and  of  these  I  find  that  14  are  liquefying 
and  S  are  nou-liquefying,  while  the  germs  pathogenic  to 
man  are  divided  equally  between  the  two  classes  ;  but  as 
cholera  and  anthrax  germs  can  only  occur  very  rarely  in 
our  water  supplies,  while  the  typhoid  bacillus  and  its 
congener  bacillus  coli  communis  are  frequently  to  be 
sought,  and  as  both  these  are  non-liquefying  organisms,  we 
may  fairly  rule  the  distinction  out  of  court  as  a  guide  to  the 
potability  of  a  water,  lioux  (lib.  cil.  192)  shows  that 
the  ideas  of  Proust,  who  gave  forth  this  distinction,  are 
quite  at  variance  with  his  own  observations ;  inasmuch  as 
the  waters  of  the  Seine,  though  much  more  impure  than 
those  of  the  Rhone,  contain  infinitely  less  liquefying 
microbes.  In  confirmation  of  Roux's  assertion,  Lacassagne 
notes  that  corpses  decompose  much  more  quickly  in  the 
Rhone  than  in  the  Seine  ;  attesting  to  the  larger  proportion 
of  liquefyiDg  organisms. 

I  find  that  a  far  better  method  for  making  a  general 
distinction  between  harmless  and  more  or  less  objectionable 
microbes  is  to  submit  a  portion  of  the  water  to  a  tempera- 
ture of  blood  heat  (98°  F.)  for  12  hours,  and  then 
determine  the  proportion  of  micro-organisms  existing. 
I  was  led  to  try  this  process  after  a  consideration  of  the 
fact  that  all  pathogenic  microbes  not  only  resist,  but  under 
suitable  conditions  largely  multiply  at  the  body  temperature  ; 
while  the  majority  of  harmless  microbes,  such  as  the 
commonly  occurring  Bacillus  albus  and  Bacillus  aquatilis, 
speedily  perish.  As  examples  of  the  utility  of  this  method 
I  adduce  a  few  results  : — 


Pure  Upland     ATyphoidisert 
Surface  Waters.        Water. 


A. 


C. 


A  Polluted 
Well  Water. 


-D. 


Before    exposure   to 

lis     P. 

After     exposure     to 

Microbes     surviving 
'.is   v.,  perci  at 


1)2 
2 


Microbes  in  1  cc. 

s.V 


51,300 


1-78 


12,204 
8,000 


As  further  evidence  of  the  dangerous  character  of  C 
and  1),  I  may  note  that  both  contained  a  considerable 
number  of  facultative  anaerobes.  If  the  heating  is  continued 
for  loDger  than  12  hours  the  surviving  microbes  begin  to 
multiply  enormously,  particularly  in  waters  rich  in  organic 
matters';  after  continuing  the  heating  of  D  another 
12  hours  each  cc.  yielded  110,000  colonies  to  nutrient 
gelatine. 


A  sharp  process,  of  value  at  all  events  as  affording 
negative  evidence  of  bacteriological  impurity,  is  to  take 
1  cc.  of  the  water  in  a  sterilised  pipette,  giving  about 
40  drops  for  the  1  cc,  and  add  a  drop  to  each  of  40 
sterilised  tubes  of  bouillon;  exposing  the  tubes  to  98°  F. 
for  1 2  hours.  One  part  of  sewage  in  1,000  parts  of  sterilised 
water  will  give  an  abundant  growth  in  every  tube,  while 
really  good  waters  will  show  at  the  most  a  very  few  develop- 
ments ;  indeed,  several  waters  thus  examined  by  me  have 
not  given  a  single  growth,  thus  affording  a  speedy  indication 
of  bacteriological  purity.  In  every  case  it  is  advisable  to 
count  the  total  colonies  a  water  is  capable  of  yielding  ;  to 
this  end  the  majority  of  bacteriologists  use  plate  cultivation. 
My  experience  of  such  cultivations  is  anything  but  satis- 
factory ;  although  I  have  set  apart  a  special  laboratory  for 
this  work  and  have  taken  considerable  precautions  against 
the  invasions  of  dust,  reducing  the  average  number  of  germs 
in  the  air  to  about  two  per  litre,  yet  blank  gelatine  plates 
almost  always  show  some  colonies.  Should  penicillium 
spores  find  their  way  on  to  the  plates,  the  spores  will 
rapidly  extend  and  contaminate  all  the  cultures,  as  I  have 
repeatedly  found.  Roux  (lib.  cit.  153)  notes  the  same 
objection,  and  affirms  that  the  plates  are  sufficiently  loDg 
exposed  to  the  air  before  and  after  the  solidification  of  the 
gelatine  to  receive  contamination  with  aerial  germs.  With 
Roux  I  agree  that  it  is  somewhat  "eventual"  for  an 
observer  to  pretend  that  he  can  discover  by  the  superficial 
character  of  the  colonies  the  number  of  germs  which  have 
been  aerially  deposited. 

I  place  my  faith  upon  bacteria  flask  cultivations.  I  have  had 
specially  made  a  considerable  number  of  large,  flat-bottomed 
shallow  flasks,  and  find  that  these  can  be  readily  charged 
with  nutrient  gelatine,  and  can  be  as  easily  sterilised,  while 
blank  experiments  show  that  in  introducing  1  cc.  of  a  water 
there  is  practically  no  risk  of  aerial  pollution.  Although 
one  cannot  as  readily  apply  the  microscope  to  these  flasks 
as  to  the  plates,  yet  one  can  apply  a  very  fair  magnification 
and  can  also  obtain  prick-cultures  from  the  colonies.-  A 
Wolffhiigel's  counting-plate  and  a  1-inch  objective  enable 
one  to  make  a  very  satisfactory  enumeration  of  the  colonies. 
The  plate  contains  144  sq.  cm.  divisions,  and  some  of 
these  are  sub-divided  into  nine;  if  one  of  these  smaller 
divisions  contains  ten  colonies,  then — 

(r-  x  3 '14)  x  9  x   10  =  .r,  number  of  colonics. 

Dr.  Griffiths  (Chemical  News,  May  1893,  234)  recom- 
mends a  species  of  Hesse's  tube,  the  sides  of  which  are 
coated  with  nutrient  gelatine  ;  by  means  of  a  spray  1  cc.  of 
the  water  can  be  distributed  over  the  surface  of  the  medium. 
I  have  tried  this  method,  and  discard  it  because  the  lique- 
fying colonies  speedily  spread  themselves  over  the  sides  long 
before  the  colonies  are  entirely  developed  ;  thus  the  counting 
becomes  difficult  and  even  impossible.  Petri's  dishes  are 
useful  for  certain  kinds  of  work,  but  are  not  as  convenient 
for  general  purposes  as  the  flasks. 

The  full  bacteriological  analysis  of  a  water  requires  much 
labour,  and  it  is  not  within  the  scope  of  this  paper  to 
describe  the  methods  by  which  it  is  accomplished  ;  sufficient 
it  must  be  to  indicate  the  general  principles  of  procedure. 
By  making  a  number  of  dilutions  of  the  sample  with  steri- 
lised water  and  by  inoculating  with  these  a  large  series  of 
nutrient  gelatine  and  bouillon  tubes  one  is  able  to  arrive  at 
that  stage  when  some  tubes  are  uuaffected  by  germs,  while 
others  contain  pure  cultures.  By  utilising  various  media 
for  the  further  study  of  the  pure  cultures  so  obtained,  and 
by  noting  their  microscopical  features  and  measurements 
and  reaction  to  dyes,  they  may  be  finally  classified. 

The  table  on  page  1159  expresses  some  of  the  results  thus 
obtained,  and  may  be  of  interest  as  showing  the  relation  of 
chemical  composition  to  bacterian  contents. 

F  is  indeed  a  rare  example,  as  the  1  cc.  taken  did  not 
contain  a  single  microbe!  It  is  worthy  of  note  that  this 
water  was  quite  free  from  nitrites,  nitrates,  and  albuminoid 
ammonia,  and  that  it  was  drawn  from  an  artesian  spring. 

1!  was  drawn  from  under  the  peat  near  the  sea,  and 
although  containing  a  large  excess  of  saline  and  organic 
matter,  and  doubtless  possessed  of  enormous  germ-develop- 
ment  power,    was   none  the   less  free   from   objectionable 
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Totrtl  aOlid  matter   Grainapei 

Organic  and  volatile  matter  ... 

Baline  matter ,, 

Ohlorine  ., 

s 

ii  u  aitratos 

Lmmonia  Parte  per  million 

Albuminoid  ammonia 

besin  l  cc 

Bacillus  albus 

,.      termo 

„       fluoresce!'*  liqurfucicns  

H       ubiQuitus  

„      aerephilus  

occua  aquatilis  

oerousalbus 

Bacillus  typhi  abdominalis 

„      ooli  cammania  

n      putrificus  eoli  

uuorescens  putidua 

virloHs  paUescena 

Penicillinm  spores  

Totals 

Nimilier  ot  species 


t'8 

Mono 


0-09 

20-0 
10  ,, 
WO 


43-0 


40 


B 


OVO 

171(1 

7i:. 

0-70 

iim 

•j-iui 


7:. 
irr.n 


280  n 


in 
B'8 

re 


.. 
20000  lOO'O 

1980-0 


IllMI-ll 


.ii'j 

i;i 

' 

rfone 

ii  06 

(nil 

•-".Mi 
11  ii 


1000-0 


2014  0 


s-o 


c     None 


microbe* :  this  is  surely  further  proof  of  the  absolute 
necessity  of  a  chemical  as  well  as  a  bacteriological  analysis. 
E  was  a  water  contaminated  by  typhoid  dejecta.  A  and  C 
were  pore  upland  surface  waters. 

Public  analysts  are  occasional]}  called  upou  to  analyse 
waters  which  have  been  suspected  as  the  cause  of  an  out- 
break of  enteric  (typhoid)  fever,  and  there  can  be  b'it  little 
doubt  that  in  a  large  number  of  cases,  for  reasons  already 
indicated,  the  chemical  analysis  must  not  merely  often  fail 
to  -how  that  the  water  is  dangerous,  but  it  will  be  always 
valueless  in  proving  the  absence  or  presence  of  tin  specific 
bacillus,  the  discovery  of  which  can  alone  be  sufficient  to 
condemn  the  sample  on  the  main  charge.  Even  to  pro- 
fessional bacteriologists  the  detection  of  typhoid  germs  in 
water  is  admittedly  a  very  difficult  t.isk.  Considerable 
progress  has  been  made  recently  in  this  direction,  and  we 
may  yet  hope  to  discover  more  certain  methods  for  the 
discovery  of  this  microbe. 

Before  reporting  the  results  of  a  number  of  experiments 
made  with  this  object  in  view,  it  will  be  necessary  to  note 
certain  facts,  the  apprehension  of  which  lies  at  the  very 
door  of  the  inquiry.  Dr.  Arthur  Gamgee  (Text-book  of  the 
Physiology  and  Chemistry  of  the  Animal  Body,  Part  II.. 
in  his  recent  classical  work,  gives  a  table  of 
the  chief  micro-organisms  which  normally  inhabit  the 
human  intestine,  and  to  these  we  may  add  several  more  as 
regularly  inhabiting  the  intestinal  tract  and  urinary  passaj 
in  all  some  1 6  species  of  microbes,  some  of  which  are  al  way  - 
to  be  found  in  human  sewage.  The  principal  microbe 
which  is  sure  to  be  found  in  any  water  contaminated  with 
typhoid  is  not  that  of  the  typhoid  itself,  but  the  bete  noir 
of  the  water-bacteriologist — Bacillus  coli  communis.  The 
latter  bacillus  far  exceeds  in  number  that  of  the  speci6c 
B.  typhi,  even  in  typhoid  stools :  this  has  been  my  experience 
at  least.     I  have  found   that  the  secretions  or  excretions  of 


B.  coli  ccm.  soon  ptove  fatal  to  B.  typhi,  and  that  the  latter 
soou  disappears  from  a  mixture  containing  the  two  micl 
This  is  the  reason  why  the  bacteriologist  often  fails  to  find 
the  specific  bacillus  iu  water*  certainly  contaminated  by 
typhoid;  but  he  is  sure  to  find  15.  coli  com. — a  microbe 
perhaps  more  resistant  to  conditions  of  temperature  and 
antiseptic-  than  any  other.  This  germ  is  not  difficult  to 
discover,  and  from  subsequent  considerations  it  will  be  seen 
that  its  discovery  in  appreciable  numbers  iu  any  water  -hould 
be  sufficient  to  condemn  it  as  capable  of  communicating 
enteric  lever. 

Dr.    F.   Henke  (Centralblatt  fur  liakteriologie,  &c,  1894, 
481)    has  recently  proved   the   great    ubiquity   of  B.   coli 
com.  in  nature,  and  states  that  it  plays  a  much  greater  rule 
in  the  outer  world  than  has  hitherto  been  suspected;  that 
after    death    it     speedily    penetrates     to    the    spleen,    liver, 
kidney-,  and  even  to  the  heart's  blood  ;  and  that  u  has 
found  in  strumitis  and  several  other  affections.     .1.  H.  Kellog 
(Centralblatt    fur  liakteriologie,    &c,  1894,   1321    efj 
this   bacillus   with  having  produced  a  typhus  epidemic 
the  case  of  a  well-water  polluted  by  infiltrations  from  clos 
and  shows  that  by  passage  through  the  human  body   this 
germ  acquires  all  the  virulence  of  B.  typhi.      It  is  onlv   in 
this   way  that   we  can  account  for  a  number  of  the  tvphoid 
epidemics  quite   untraceable  to  any  infection    by  the  specific 
bacillus   itself.     The   Lyons  School  of  Bacteriologists  and 
Mace  (Traite   Pratique  de   Bacteriologie,  1891,   135)   have 
1  .ng    maintained   the    lyphngenicity    of    B.  coli  communis. 
Quite  recently,  Cbantemesse  (La  Semaine  Medicate,  1894, 
215)  has  shown   that   the  waters  of  the  Vanne,  Avre,  and 
Dhuys  caused    the  spring  epidemic    of  typhoid    in   Paris, 
although    only    virulent    coli  bacilli    and  no  tvphoid  bacilli 
could  be  found  in  these  waters.    These  tacts  are  sufficient 
to  show  that   the  presence  of  B.  coli  communis  iu  any  wat  r 
most  1  with  suspicion  as  certainly  indicative  of 
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pollution  with  fa?eal  matters.  In  the  next  paper,  I  hope 
to  show  the  best  methods  for  the  detection  and  enumeration 
of  these  microbes,  with  several  analyses  illustrating  tbc 
relations  which  exist  between  the  chemical  composition 
and  the  bacteriological  contents  and  biological  capabilities 
of  waters. 

Discussion. 

Mr.  T.  A.  GiK.N-niNNiNc.  pointed  out  the  importance  of  the 
qualitative  examination  for  the  bacteria  in  water,  and  also 
the  difficulty  of  distinguishing  between  pathogenic  and  very 
similar  non-pathogenic  species — as,  for  example,  in  the  ease 
of  B.  coli  communis  and  B.  typhus, — only  two  distinguishing 
features  being  known.  Even  inoculation  experiments  on 
animals  did  not  give  satisfactory  evidence  that  the  organisms 
were  harmful  to  man,  because  the  same  organism  affected 
different  animals  differently. 

Mr.  H.  E.  Procter  said  that  the  difficulty  of  carrying 
out  inoculation  experiments  in  this  country  added  materially 
to  the  difficulties  of  the  subject. 

The  Chairman  thought  that  it  was  doubtful  whether  it  I 
was  possible  or  even  desirable  that  analysts  should,  in  the 
ordinary  routine  of  work,  take  up  the  bacteriological  side  of 
water  examination.  This  could  only  be  really  satisfactorily 
done  by  State  or  municipal  laboratories  with  a  specially- 
trained  staff. 

Mr.   F.   TV.    Kichardson,   in   Teply,   said  that   he  had 
already  indicated    some  very  useful    qualitative  modes   of  | 
testing  the  bacteriological  quality  of  a  water  ;  for  instance,   . 
the  determination  of  the  total   number  of  bacteria  which 
could  be  grown  from  a  sample  of  water  before  heating  it  to   j 
98°  F.  for  some  hours  and    after    such   treatment,   gave   j 
useful  indications  as  to  the  nature  of  the  microbes  present  ; 
the  nonpathogenic   organisms  were  very  largely  killed  by 
this  heating.     la  reply  to  Mr.  Glendinning,  there  were  some 
eight  methods  of  distinguishing   B.  coli   communis   from  B. 
typhus,  and  he  also  thought   that  the  department  of  bac- 
teriology relative  to   water-analysis  could  be   satisfactorily 
cultivated   by   chemists  ;  indeed,   it  was   impossible  for  an 
analyst  to  give  a  definite  dictum  as   to  the  real   quality  of 
certain    waters  unless  he  could  say  something  as  to  their 
mierobian  contents. 


- — xtcceccfju- 


Meeting  held  on  Monday,  December  3rd,  189-1,  at  the 
Yorkshire  College,  Leeds. 


PROFESSOR    A.    SHITHELLS    IN    THE    CHAIR. 


ON  THE  ACTION  OF  CERTAIN  ANTISEPTIC 
SUBSTANCES  ox  YEAST. 

BY    HAROLD    H.    MANN,    B.SC,    A. I.e. 

Since  the  time  at  which  Pasteur,  by  his  brilliant  researches 
on  the  micro-organisms  of  fermentation,  first  opened  out  the 
world  of  bacteria  to  science,  the  study  of  antiseptic  action, 
and  of  antiseptic  power  has  been  approached  in  a  variety 
of  ways.  Yet,  although  considered  by  a  great  number  of 
observers  as  a  hygienic,  physiological  medical,  or  commercial 
question,  the  investigation  of  the  chemical  role  of  any 
antiseptic  substance  seems  to  have  been  almost  entirely 
neglected.  Even  to  this  day  res,  arches  on  very  similar 
if  not  identical  questions  often  lead  to  entirely  opposing 
results,  and  this  cannot  be  in  all  cases  due  to  errors  of 
work,  but  must  be  regarded  as  a  consequence  of  OUT  almost 
■complete  lack  of  knowledge  as  to  tin-  rationaleof  the  action 
of  the  antiseptic  in  any  particular  case. 


Acting  therefore  on  the  advice  of  Professor  Duclaux,  of 
the  University  of  Paris,  I  have  during  the  past  year  turned 
my  attention  to  the  study  of  one  problem  involved  in  this 
hitherto  almost  unploughed  part  of  the  field  mentioned 
above.  Taking  yeast  as  a  typical  micro-organism,  I  have 
attempted  to  consider  the  question  of  the  relation  between 
the  antiseptic  power  of  a  substance,  and  the  quantity  of 
yeast  on  which  it  was  made  to  act. 

By  most  observers  this  influence  has  been  entirely  left 
out  of  consideration,  and  the  strength  of  the  antiseptic 
solution  necessary  to  destroy  a  micro-organism  has  been 
regarded  as  independent  of  the  quantity  of  organism  there 
present.  That  this  position  is  not  in  all  cases  true  has,  how- 
ever, already  been  shown  in  several  cases.  Take  chloroform 
as  an  example.  Here  Duclaux  showed,  in  opposition  to 
Liebig,  that  while  this  body  (when  an  aqueous  solution  is 
completely  saturated  with  it)  stopped  the  commencement 
of  fermentation,  yet  it  was  powerless  to  produce  the  same 
effect  when  fermentation  had  actively  commenced,  i.e.,  when 
the  number  of  cells  had  sufficiently  increased  to  succeed 
in  continuing  their  action  in  spite  of  the  substance  added. 
With  borax  a  similar  effect  can  easily  be  produced,  and,  in 
this  case,  if  the  amount  of  yeast  used  be  sufficiently  increased, 
the  dose  of  borax  can  be  augmented  with  impunity  without 
hindering  the  completion  of  the  fermentation. 

The  work  which  I  am  about  to  detail  is,  however,  con- 
cerned with  the  action  of  certain  metallic  salts,  and  with 
that  of  phenol  on  yeast  cells.  These  latter  were  sometimes 
used  in  the  form  of  a  pure  culture  of  saccharoini/ces  cere- 
risix,  and  sometimes,  when  the  quantity  became  too  large 
to  be  conveniently  prepared  in  the  laboratory  in  that  of 
ordinary  commercial  beer  yeast. 

The  antiseptic  power  of  a  substance  has  been  usually 
measured,  in  the  past,  by  two  methods.  The  one  of  these 
consists  in  measuring  the  exact  amount  of  antiseptic  which, 
added  to  a  nutrient  liquid  containing  ihe  yeast  cells,  would 
absolutely  prevent  their  growth,  and  the  other  in  finding 
the  strength  of  antiseptic  solution  necessary  to  destroy  the 
reproductive  power  of  the  organism  in  question,  even  when 
removed  to  the  most  favourable  conditions.  However  good 
these  methods  may  be  in  theory,  I  found  them  very  long  and 
tedious  to  carry  out  in  practice.  The  process  was  there- 
fore modified  so  that  only  enough  antiseptic  was  added  to 
partially  prevent  the  growth,  or  destroy  the  reproductive 
power  of  part  only  of  the  cells  used,  as  the  case  might  be. 

In  order  to  carry  this  out  by  the  method  first  mentioned 
the  following  process  was  adopted: — Several  samples  of 
nutrient  liquid,  containing  an  equal  amount  of  the  antiseptic 
to  be  used,  were  prepared,  sufficient  to  partially  prevent  the 
growth  of  yeast.  These  were  sown  with  different  deter- 
mined numbers  of  yeast  cells,  and  left  to  develop  under  the 
same  conditions  for  an  equal  length  of  time.  After  this 
development  had  taken  place,  the  numbers  of  cells  present 
in  a  sample  taken  from  each  liquid  were  counted.  At  first, 
this  counting  was  done  under  the  microscope,  by  means  of 
one  of  the  pieces  of  apparatus  in  use  for  counting  the 
corpuscles  of  the  blood.  It  was  soon  found,  however,  that 
the  amount  cf  yeast  necessarily  present,  in  order  that  an 
accurate  numeration  of  the  cells  should  be  possible  by  this 
method,  was  too  large  to  allow  for  the  free  development  of 
each  cell  in  the  liquid,  although  it  was  very  far  from 
being  the  maximum  which  could  exist  there. 

Microscopic  counting  was  therefore  abandoned,  and 
cultivation  of  the  cells  contained  in  a  sample  of  the  liquid 
on  nutrient  gelatin  was  substituted  for  it.  This  gelatin  was 
composed  of  100  grms.  cane-sugar,  dissolved  in  water, 
inverted  with  a  little  aciu,  and  neutralised  ;  40  grms.  barley 
sprits,  bciled  with  1  litre  water  and  filtered;  200  grms.  gelatin; 
the  whole  made  up  to  2  litres,  filtered,  and  sterilised.  By  this 
means  an  extremely  small  number  of  cells  could  be  counted, 
small  enough  to  allow  their  free  development  while  also 
permitting  their  accurate  numeration.  This  is  shown  in  the 
followiug  experiments,  where,  as  would  be  expected,  the 
number  of  cells  found  after  development  is  approximately 
proportional  to  the  quantity  originally  introduced.  In  the 
column  headed  B  the  numbers  of  cells  are  given  which  would 
be   found   were   the  method  absolutely  exact    (taking,  of 
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.\s  previously  stated,  however,  we  can  also  investigate 
antiseptic  action  by  determining  the  amount  of  antiseptic 
req  lired  to  destroy  the  subsequent  developing  power  of  the 
organism.  Looking  at  the  question  in  this  light  I  made 
some  experiments  iu  the  following  manner  : — A  small  ami  a 
large  number  of  cells  were  put  into  equal  volumes  of  an 
antiseptic  solution,  not  suflwiently  strong  to  kill  all,  and 
after  different  lengths  of  tunc.  Bay  for  instance,  10  minutes, 
80  minutes,  and  half  SOI  hour,  samples  were  taken.  The 
Dumb)  r  "l  oells  in  these  which  were  still  living,  was  deter- 
mined (after  washing  the  sample  from  antiseptic  in  sterile 
(rater)  by  culture  on  gelatin.  By  comparison  of  the 
numbers  thus  obtained  it  can  easily  be  seen  whether  the 
antiseptic  power  of  the  substance  in  question  is  variable  with 
the  number  of  cells  on  which  it  has  to  act. 

Kor  the  first  series  of  experiments  phenol  was  used  as  the 
antiseptic  substance.  Employing  the  method  first  named, 
the  following  table  shows  that  upon  the  power  of  this 
antiseptic  the  quantity  of  yeast  present  exercises  little,  if 
anv,  iufluence. 
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Here  A  and  B  retain  the  meanings  they  possessed  in  the 
previous  table. 

These  results  arc  confirmed  by  the  following  experiments, 
carried  out  according  to  the  second  method.  Here  x  is  the 
number  ot  cells  used  in  the  one  case,  while  y  represents  the 
number  (.taken  from   the   same  culture)   employed    in    the 

•other.     The  ratio  -  will,  therefore,  show  any  variations  wliich 

may  occur  iu  their  relative  values. 
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Here  the  pin  11. .1  was  employed  of    a  strength  coir. 

ing  to  0-55  percent,  (',  11  ,(  Hi' 

Such  being  the  result-  obtained  with  phenol,  the  -him 
methods  »en  applied  to  a  representative  of  the  traits  of  the 
heavy  n>"tals  possessing  antiseptic  properties,  namely,  copper 

sulphate.  The  following  table  represents  the  numbers 
obtained  by  tin-  tirst  nietli.nl  above  given.  Here,  how- 
ever, ll  represents  tho  relationship  betwen  the  number  of 
cells  round  alter  the  development  in  cadi  Beries.  The  result 
of  a   blank    experiment   is    given    in    each   c  the 

conditions  were  exactly  the  same  as  iu  that  opposite  to 
which  it  is  placed,  save  ihat  no  antiseptic  was  introduced 
into  the  nutrient  liquid. 
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From  the  repeated  excess  of  the  number  of  cells  found 
with  the  higher  proportions  of  yeast  over  those  which  would 
be  expected,  calculating  on  the  basis  of  those  introduced,  it 
may  safely  be  concluded  that  the  antiseptic  effect  of  a 
copper  sulphate  solution  becomes  less  on  augmenting  the 
amount  of  yeast  on  which  it  is  made  to  act.  This  effect  is 
also  seen  in  the  following  experiment  conducted  according 
to  the  second  method. 




Time  of  Action. 

X. 

»• 

Ratio  •". 
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rn 

(Strength  of  CuS04  solution  =  approximately  0-2  per 
cent.) 

It  is  then  sufficiently  evident  that  the  power  of  copper 
sulphate  solution  is  weakened  when  brought  into  contact 
with  a  large  amount  of  yeast,  and  the  question  now  arises. 
How  is  this  weakened  effect  produced  ? — The  simplest 
hypothesis  is  undoubtedly  lhat  which  supposes  a  fixation  of 
the  metal  by  the  yeast. 

To  test  this  hypothesis,  a  quantity  of  commercial  yeast 
was  treated  with  copper  sulphate  solution,  filtered,  and 
washed  until  the  washings  were  free  from  copper.  On 
calcining  the  yeast  which  remained,  and  testing  the  residue 
tor  copper,  a  distinct  reaction  was  repeatedly  and  always 
obtained.  We  may  then  conclude  that  a  fixation  of  copper 
does  occur.  This  has  already  been  pointed  out  by  Will. 
(Zeit.  fur  das  gesamme  Brauwesen,  1893)  as  the  result  he 
obtained  on  treating  yeast  with  copper  sulphate  solution, 
but  he  did  not  further  investigate  the  cause  of  the  fixation. 
This  now  remains  to  be  done,  as  well  as  to  determine  the 
conditions  under  which  it  takes  place.  Does  it  vary  in 
amount  with  the  time  of  action  ?  with  the  dilution  of  the 
solution  of  antiseptic  ?  or  with  the  condhLn  of  the  yeast  ? 
Further  it  is  wholly  due  to  the  soluble  contents  and  products 
of  the  organism,  or  is  it  partially  fixed  by  the  cell-wall  ? 

In  order  to  resolve  these  questions  the  solution  of  copper 
sulphate  was  allowed  to  act  directly  on  the  yeast.  On 
filtering,  a  measured  portion  (50  cc.)  was  taken  for  analysis, 
and  the  copper  therein  determined.  Knowing  the  quantity 
originally  present  in  the  same  volume  of  the  liquid,  the 
amount  fixed  by  the  yeast  was  readily  obtained. 

On  heating  the  yeast  to  100'  C.  with  water,  not  only  is 
the  organism  killed,  but  coagulation  of  the  albumen  and 
forcing  out  of  the  contents  of  the  cell  ensue.  The  first 
experiments  were  relative  to  the  amount  fixed  comparatively 
under  these,  and  under  the  ordinary  conditions,  after 
different  periods  of  time.  The  copper  was  determined  by 
precipitation  with  zinc,  and  in  these  particular  experiments 
the  amount  of  yeast  corresponding  to  each  number  given, 
contained  about  1  grm.  of  dry  matter. 


Time 

of 

Action. 

A. 

Amount 
Fixed 
(Cu). 

B. 

Amount 
Fixed 
(Cu). 

Hours. 
Sample 

Mgrms. 
188-0 

Mgrms. 

Mirrms. 

ls;;u 

Mirrms. 

} 

179-0 

9-0 

- 

.. 

1 

178-0 

10- 0 

174-0 

9-0 

4 

177-a 

10-5 

174-6 

8-5 

phosphates  (these  forming  probably  the  substances  most 
adherent  to  the  cell  itself),  treating  the  residue  with  copper 
sulphate  solution,  and  again  \  ashing  until  free  from  this 
metal,  copper  was  still  repeatedly  found  to  have  been  fixed 
in  appreciable  quantity.  Evidently  then  the  insoluble 
material  of  the  cells  take  some  part  in  the  fixation  of  copper 
duriug  these  experiments. 

On  the  other  hand,  the  soluble  products  are  respon- 
sible for  by  far  the  greater  portion  of  the  effect,  and 
it  was  interesting  to  know  in  what  state  the  copper  was 
precipitated  by  them.  A  portion  of  the  precipitate  pro- 
duced by  copper  sulphate  in  yeast  water  was  therefore 
washed  until  free  from  soluble  copper.  On  treating  the 
residue  with  dilute  nitric  acid  a  part  dissolved  containing 
the  whole  of  the  copper,  leaving  a  gelatinous  mass  on  the 
filter  paper  free  from  this  metal.  This  gelatinous  mass 
had  evidently  been  carried  down  with  the  copper  containing 
part  of  the  precipitate.  On  determining  the  copper  and 
the  phosphoric  acid  in  two  equal  portions  of  the  filtrate, 
they  were  found  to  be  in  approximately  the  proportions 
necessary  to  form  the  second  phosphate  of  copper — 

(Cu2H.,(P04)2) 
thus  — 

f Found  =  0-8 
Eatio  P*J 

Cu    [  Theoretical  for  CiioH:(P04)2  =  0-89 

It  very  probably  consists  essentially  of  this  substance. 

The  question  now  arose  :  Does  this  phosphate  of  copper 
act  as  an  antiseptic  when  introduced  into  nutrient  fluid  ? 
On  sowing  a  trace  of  saccliaromi/ces  cererisicp  under  these 
circumstances,  it  was  found  that  no  culture  supervened. 
This  may,  however,  be  due,  not  to  the  action  of  the  above 
insoluble  phosphate  of  copper,  but  to  that  phosphate  possibly 
produced  by  its  partial  solubilisation  by  the  acid  phos- 
phate of  potassium  undoubtedly  present  in  the  nutrient  liquid. 
The  filtered  liquid  was,  in  fact,  1  oun  I  after  the  experiment 
to  contain  a  trace  of  copper. 

Another  series  of  quantitative  experiments  was  now 
undertaken  in  which,  instead  of  separating  yeast  and 
solution  by  filtration  a  centrifugal  machine  was  employed, 
thus  avoiding  several  objections  which  might  possibly  have 
been  raised  against  those  done  under  the  previous  conditions. 
In  addition  the  copper  was  here  determined  by  the 
potassium  iodide  and  thiosulpbate  method.  Here  are  the 
results  of  the  experiments.  All  those  in  each  series  con- 
tained the  same  amount  of  yeast,  hut  in  B  a  stronger 
solution  of  copper  was  used  than  in  A,  while  C,  usually 
similar  to  either  A  or  B,  as  far  as  quantity  was  concerned, 
acted  upon  veast  which  had  previously  been  heated  to 
100'  C.  Each  number  given  corresponds  to  a  volume  of 
solution  of  50  cc. 


(The  quantities  of  copper  given  under  A  and  B  represent 

the  amounts  corresponding  to  1  grm.  of,  in  A  ordinary  yeast, 
and  in  B,  yeast  which  has  be^n  previously  heated  to 
urn"  c.^ 

In  answer  to  the  question  as  to  whether  all  is  fixed  by  the 
soluble  products  of  the  yeast,  experiment  answers  in  the 
negative.  On  washing  the  yeast  with  boiling  water  until 
the   solution    obtained   gave   no   longer   the   reaction    for 


Time 

—          or 

Action. 

Amount  Fixed  (Cu). 

Total  Amount  Cl> 
originally  in 
A.  B.andC. 

A. 

B. 

O. 

cm 

1(2) 

Hours. 
i 

r; 

i 
7} 

Mgnns. 

1-7 

2-7 
33 

Mgrms. 
2-0 

3-0 

4-0 

60 

Hgrms.l            Grm.       Grm. 
1-2       A  =  0-0212;  B  0-053 

1-2      C  =  0-0206 

firm. 
AandC  =  0-017G 

:;-5    I            B  =  0-0S8 

Asa  result  of  these  experiments  with  copper  sulphate,  I 
think  it  may  be  taken  as  proved,  that  a  fixation  of  the  metal 
by  yeast  does  take  place,  that  it  is  slightly  increased  in 
amount  as  the  time  of  contact  becomes  greater,  that  the 
amount  thus  fixed  is  practically  the  same  after  heating  to 
100°  C.j  as  previous  to  the  operation,  and  that  the  influence 
in  this  case  of  the  concentration  of  the  solution  is  only  very- 
slight.  Further,  that  while  the  greater  portion  is  fixed  by 
the  soluble  contents  and  products  of  the  yeast,  some  at  least 
is  taken  up  by  the  cell  substance  itself. 

Having  obtained  such  results  with  copper  it  became 
interesting  to  know  whether  other  metallic  salts  behaved  in 
a    similar    manner.      Ferric     sulphate,    lead    acetate,    and 
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ario  ohloride  were  therefore  successively  used.     Th 
in  nil  oases  a  fixation  was  shown  to  t  ik.-  plaoe,  yel  il  differs  . 
either  iu  quantity  or  conditions  in  enoh 

Perhaps  the  most  nearly  allied  to  that  oi  copper  id  the 
action  of  mercury.  In  this  caie  the  fixation  it  however 
v.i>  much  greater  in  amount.  The  figures  given  below 
-h,,M  id.  amount  fixed  under  various  conditions.  A. 
It,  audi'  bavo  the  same  meanings  aa  in  the  ah 
results,  and  separation  of  yeast  and  solution  was  again 
effected  bj  means  ol  the  centrifugal  machine.  Phi 
merourj  >vas  determined  by  the  method  of  Banna\  (.by 
titration  with  potassium  cyanide),  either  in  ii>  original  form 
or  iu  the  modification  by  Chapman  Jones  (Journ.  Chan. 
598). 


■ 

II.- 

M  rcury 

of 

A. 

«. 

c. 

\,  Ii. 

Lj 

Sours. 

Hgrnxs. 

Vl--nn- 

Mgr  ii. 
28  "6 

\  and  i 

21 

SI  '5 

B  =  (i-  ■in.-. 

IX 

J 

<# 

A  and  C  =  0-1515 

f(l) 
III.] 

1 

128-5 

•• 

\          lll'.H', 

u  = 

It  will  be  seen  that  the  amount  fixed  is  extremely  high. 
Even  iu  the  last  case  where  no  less  than  0"25  grm.  are 
shown  as  fixed,  the  quantity  of  yeast  corresponding  to  each 
sample  only  contained  about  0'6  grin,  of  dry  matter. 

When  we  came  to  an  irou  salt,  another  important 
difference  presents  itself.  Up  to  this  point  the  effect  pro- 
duced by  previously  heating  the  yeast    to  100°  C.  has  not 

been  very  great.  It  rises  to  large  proportions  in  the  ease 
now  l.ei.. re  us,  namely,  that  of  ferric  sulphate,  and  this  is 
doubtless  due  to  the  insolubility  of  the  aeid  phosphate 
(FeHj(PO,|)j)  whioh  will  be  formed  at  the  expense  of  the 
aeid  potassium  phosphate  of  the  cell  contents  (this  being 
probably  the  only  phosphate  of  potasisum  occurring  inside 
the  cells). 

The   following  are  the  results  of  experiments   on   this 
an  : — 


Total  Iron 
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A,  B,aud  C. 
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4° 
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22-24 

8-2           .. 

86-0 

.. 

(-(1) 
II.] 

0 

62 
8*9 

21-9 
82*3 

A  andC  =  0-213 

In  these  cases  the  separation  was  again  effected  by 
filtration,  but  by  means  of  a  reversed  filter,  thereby  doing 
away  with  a  great  many  objections  to  the  process  of  filtra- 
tion applied  for  this  purpose  in  its  ordinary  form. 

Nevertheless,  centrifugal  force  was  again  adopted  in  the 
next  series,  that  bearing  on  the  effect  of  concentration  of 
the  solution  on  the  amouut  of  metal  fixed.  Here  it  was 
once  again  made  evident  what  an  important  part  this  may 
play  in  the  question  we  are  considering. 
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A  =  0  0109 

B  =  ii 

We  now  arrive  al  the  last  ol  the  metals  which  bat 
used,  nai  |   tanl  •■! 

iiMH.i     ol     tl       organic    mat! 
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B  and  C  =  0 

These  results  taken  as  a  whole  confirm  one  anotlni  and 
place  this  metal  K>  the  aide  of  iron,  differing  from  it,  how- 
ever, in  the  much  larger  total  quantity  fixed  by  about  the 
same  quantity  of  yeast. 

Such,  then,  arc  the  result-  obtained  with  the  metallic 
salts,  an  examination  of  whose  action  has  formed  the 
principal  portion  of  this  paper.  The  conclusions  to  be 
drawn  from  a  consideration  of  the  results  may  be  briefly 
stated  as  follows  :  — 

(1.1  That  in  the  case  of  certain  metallic   salts  pose 
antiseptic   properties,  the   amount  of  antiseptic  required  in 
order  to  kill  the   yeasl   cells,  varies    with  the  quantity  of 
these  last,  in  the  sense  thai  i  rreater  as  the  amount 

of  the  latter   augments.      With    phenol    this   effect    has  not 
been  shown  with  certainly  to  e: 

(2.)  That  with  the  aforementioned  metallic  salts,  namely 
those  of  copper,  lead,  iron,  and  mercury,  this  effect  is  due 
to  a  fixation  of  the  metal  by  the  yeast  Thi- fixation  varies 
in  amount  with  the  different  metals,  and  may  vary  with  the 
time  of  action,  with  the  dilution  of  the  solution,  and  with 
the  condition  of  the  treated  yeast.  This  stems,  indirectly, 
to  give  grounds  for  objection  to  their  use  as  antiseptics 
iu  practice,  owing  to  the  rapid  exhaustion,  say, of  a  solution 
of  mercuric  chloride  at  1  in  1,000,  which  must  ensue. 

(3.)  That  this  fixation  takes  place,  partly  at  any  rite,  by- 
precipitation  of  the  meial  as  phosphate.  At  the  same  time, 
however,  it  is  fixed  in  a  more  intimate  sense  in  the  cell-wall. 
It  may  cause,  in  addition,  tie  precipitation  of  some  part,  at 
any  rate,  of  the  organic  cell  materials. 

In  conclusion,  I  can  only  express  my  sincerest  thanks  to 
Professor  Duelaux,  who  first  suggested  the  work  to  me.  and 
who  has,  during  its  whole  progress,  been  ready  with  help, 
advic  ■,  and  suggestion.  I  would  also  here  acknowledge 
my  obligations  to  his  chief  assistant,  Dr.  Fernbach,  who  has 
ever  beeu  at  liaDd  to  afford  all  the  valuable  aid  of  which  I 
might  stand  in  need. 

Discussion-. 

Mr.  F.  W.  Richardson  asked  whether  the  author  had 
noticed  any  difference  in  the  shape  of  the  cells  under  the 
influence  of  different  antiseptics,  and  whether  he  had 
observed  that  very  small  quantities  of  the  antiseptic 
increased,  instead  of  diminishing  the  rapidity  of  growth  of 
the  organisms.  Minute  quantities  of  mercuric  chloride  aul 
also  of  boracic  acid  had  been  observed  to  exert  such  an 
influence  on  the  growth  of  saccharomyces  cerevissiti.  He 
thought  that  for  the  determination  of  small  quantities  of 
copper,  titraiion  with  potassium  ferrocyanide  was  to  be 
preferred  to  precipitation  with  zicc 
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Dr.  Cameron  referred  to  the  interest,  from  a  medical 
point  of  view,  of  investigations  such  as  that  of  Mr.  Mann, 
and  more  especially  of  chemical  work  on  the  substances 
produced  daring  the  growth  of  micro-organisms. 

Mr.  11.  B.  Pbocti  R  pointed  out  that  the  antiseptic  power 
of  the  salts  examined  was  to  some  extent  comprehensible, 
as  tin >  wen-  absorbed  by  the  organisms  and  chemically 
changed,  hut  the  action  of  phenol  which  apparently  under- 
went no  change,  and  was  neither  absorbed  nor  destroyed, 
w:'s  vei.'  difficult  to  understand. 

Dr.  Lewkowttsch  asked  the  author  what  proofs  he  was 
able  to  give  that  the  fixation  of  the  metallic  salts  by  the 
yeast  was  due  to  the  formation  of  metallic  phosphates,  and 
pointed  out  that  physical  processes,  sueh  as  absorption, 
probably  also  played  a  part  in  the  fixation.  It  is  well 
known,  for  example,  that  charcoal  fixes  considerable 
quantities  of  many  bodies  which  cannot  be  removed  by 
washing. 

Dr.  Eivax  agreed  with  the  last  speaker,  and  thought  that 
the  salt  must  also  pass  into  the  cell  to  some  extent  by 
diffusion  through  the  cell  wall. 

The  Chairman  (Professor  Smithells)  commented  on  the 
interesling  nature  of  the  action  of  phenol,  which  appeared 
to  be  independent  of  the  quantity  of  yeast  acted  upon, 
within  fairly  wide  limits. 

Mr.  Manx,   in   reply,  said  that  lie   had  not   noticed  that 
CuSOj  had  any  influence  on  the  shape  of  the  yeast  cells, 
but  that  very  small   quantities  of  phenol  caused   the  yeast   , 
cells  to  stick  together,  so  that  they  formed  long  chains  like 
those  of  S.  pastoriamts.      Very  minute  quantities  of  CuS04 
had    been   observed    to    stimulate   the   growth    of    yeast. 
Phenol  appeared  to  be  quite  unchanged   by   its  action  on 
yeast,  though  it  is    not  easy  to   determine  accurately  the 
quantity  of  phenol  in  the  solutions.     He  thought  that  small 
quantities  of  copper  could  be  most  accurately  determined  by 
precipitation  with    zinc,   though  the  method  was   tedious.   I 
Pure  cultures   of   S.    cererissise   were   always   used  in  his   i 
culture   experiments.      The   insoluble   substance    obtained 
from  the  yeast  which  had  been  treated  with  CuS04  solution   I 
contained  copper  and  phosphoric  acid  in  the  proportions  in   j 
which  they  exist  in  copper  phosphate. 

In  addition  to  the  copper  absorbed  as  phosphate,  however, 
there  was  another  portion  the  absorption  of  which  was  doubt- 
less due  to  some  physical  action,  perhaps  absorption  by  the 
cellulose  of  the  cell  wall.  He  thought  that  osmosis  was  not 
a  factor  of  importance,  as  this  additional  fixation  took  place 
also  with  cells  which  had  been  disintegrated  by  boiling. 
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SPONTANEOUS  COMBUSTION  OF  OILS  SPREAD 
ON  COTTON. 

BY    WILLIAM    MrD.    MACKEY. 


PABT  I. 


EFFECT  OF  FREE  FATTY  ACID. 

I  had  hoped  to  give  a  paper  on  this  subject  later  on  in  the 
session,  but  I  found  that  it  would  be  impossible  for  me  to 
carry  the  experiments  any  further  in  the  time  at  my 
disposal,  and  as  the  experiments  done  seem  to  have  an 
important  bearing  on  fire  risks  in  cloth  mills  where  cotton 
or  mixtures  containing  cotton  are  used,  I  think  it  better  at 
this  juncture  to  give  my  results  in  the  form  of  a  preliminary 
note. 

About  two  years  ago  the  insurance  companies,  cr  those  of 
them  that  ate  known  as  the  tariff  ofbees — being  all  bound 
to  assess  risks  according  to  one  code,  including  nearly  all  the 
British  offices — is-ued  new  regulations  bearing  on  the 
rating  of  mills,  and  in  this  the  rating  according  to  the  kind 


of  oils  used  was  considerably  altered.  I  need  not  enter  into- 
any  description  of  the  old  system,  as  I  cannot  claim  to  be 
very  familiar  with  it,  but  it  seemed  to  lay  <:reat  stress  on, 
the  exclusion  of  mineral  oil,  under  which  term  in  practice 
all  unsaponifiable  matter  was  included. 

I  need  not  trouble  you  with  the  details  of  the  present 
S}*stem  further  than  to  say  that  whatever  the  original 
intention  of  the  framers  may  have  been,  iu  practice,  in 
Yorkshire  at  least,  when  a  mill  is  being  rated,  the  chemist, 
if  he  is  consulted,  is  asked  to  determine  the  flash-point  of 
the  oil  (minimum  171°  C),  and  the  unsaponifiable  matter, 
the  risk  being  considered  greater  as  the  percentage  rises, 
the  classes  being  under  30  per  cent.,  above  30  per  cent,  and 
below  50  per  cent.,  and  above  50  per  cent.  An  undertaking 
is  asked  for  from  the  oil  merchant  or  manufacturer  supplying 
the  oils,  which  unless  the  very  highest  possible  rate  is  to  be 
charged,  disclaims  the  presence  in  the  oils  in  question  of  any 
linseed,  rape,  cotton  seed  oil,  &c,  &c,  not  forgetting  mineral 
oil,*  which  term  dies  hard  in  insurance  schedules.  As  the 
oil  manufacturer,  especially  if  he  recovers  oil  from  the 
cloth  manufacturers'  waste  soap  liquor,  cannot  be  supposed 
to  know  what  oils  were  originally  used,  and  as  in  most  cases 
detection  of  the  oils  named  is  almost  impossible  in  such 
complicated  mixtures  as  black  or  brown  cloth  oils,  he  makes 
no  scruples  in  signing  this  undertaking.  Indeed,  I  under- 
stand that  the  unanminity  displayed  by  the  oil  trade  in 
disclaiming  the  use  of  all  and  sundry  oils  objected  to,  and 
the  practical  impotence  ot  the  insurance  companies  in  the  face 
of  this,  has  led  recently  to  the  abandonment  of  this  written 
undertaking  scheme  altogether,  and  the  insurance  companies 
rather  rely  on  the  price  paid  for  the  oil,  perhaps  rather  a- 
more  rational  proceeding,  but  still  on  an  essentially  wrong 
principle,  as  it  presumes  that  an  oil  that  is  good  from  a 
cloth  manufacturers'  point  of  view — scouring  properties,  &c. 
— is  safe  from  the  insurance  standpoint. 

Now,  instead  of  getting  a  supposed  character  with  the 
oil  from  the  oil  manufacturer  which  is  of  little  value,  and 
a  determination  of  the  unsaponifiable  which  means  nothing 
from  the  insurance  point  of  view  unless  perhaps,  that  an 
oil,  high  in  unsaponifiable  constituents,  is  in  all  probability  a 
very  safe  oil  as  far  as  liability  to  spontaneous  combustion 
is  concerned,  I  have  always  considered  that  retaining  the 
flash-point  as  at  present,  oils  should  be  tested  by  some  simple 
and  easily  applied  method  to  ascertain  their  liability  to 
spontaneous  combustion  as  compared  with  some  standard 
oil  or  mixture  of  oils  (probably  a  standard  mixture  of 
mineral  and  olive  oil  would  be  best)  when  spread  on  cotton 
waste. 

I  am  sorry  that  I  am  unable  to  bring  any  such  apparatus 
to  your  notice  to  night  as   the  result  of  my  work.f     But  in  . 
the  course  of  my  experiments  I  obtained  some  results  which 
I  think  open  a  question   that  should  be  dealt  with  before 
any  fresh  regulations  are  issued. 

I  was  working  with  cotton  seed  oil,  and  in  comparing  the 
behaviour  of  neutral  cotton  seed  oil  with  that  of  free  fatty 
acids  derived  from  it,  when  heated  to  U0C—  150'  C.  spread 
on  cotton  wool,  I  found  that  the  cotton  wool  treated  with 
the  free  fatty  acid,  invariably  browned  much  more  rapidly 
than  the  cotton  wool  containing  the  neutral  oil. 

Examining  this  further,  both  in  the  case  of  cotton  seed 
and  olive  oils,  I  obtained  the  following  results. 

I  should  say  that  I  selected  cotton  wool  for  my  experi- 
ments as  being  a  form  in  which  pure  cotton  could  be  readily 
obtained,  and  as  giving  quicker  results  than  cotton  waste  or 
cloth. 

The  experiments  were  carried  on  in  an  ordinary  copper 
water  jacketed  oven,  the  water  being  at  boiling  point,  the 
cotton  wool,  about  15  grms.,  containing  50 — 60  grms.  of  oil 
or  fatty  acid,  being  placed  in  a  porcelain  basin,  a  thermo- 
meter stuck  in  the  heap,  the  stem  of  which  protruding 
through  the  top  opening  of  the  bath  allowed  the  temperature 
to  be  read  off. 


*  Ho  account  is  taken  of  the  difficulty  or  rather  the  impossibility 
of  detecting  mineral  oil  proper  in  presence  of  the  hydrocarbons 
formed  when  an  oil  is  distilled. 

t  There  is  an  apparatus.  "  Ordways,"  in  use  in  America,  but  it 
has  not  been  adopted  in  this  country. 
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Parallel  experiment*  with  ihe  oil  and  faltj  acids  derived 
from  the  same  nook  ol  oil  were  done  in  enofa  cam. 

It  should  be  mentioned  thai  when  the  fatty  acids  were 
aged  wet,  immediately  aftei  washing,  the  neutral  oil  wai 
also  washed  b  ifore  ti»'  experiment. 

The  following  shori  tables  give  my  results. 

T.i.i  i     I. 

Cotton  sbi  d  i  *n   on  Cotton  Wool. 


Neutral  Oil. 


H  hours ;  temp,  below JOO*  C.   Timet  »p.lSl    0., 

ixiinum  attained. 

..     si     ..  ,.    121     i  ..  inaxi 

imim  attained. 

In  this  and  the  following  experiments  tin-  heap  attained 
a  maximum  temperature  and  then  gradually  declined  :  t hu~. 
in  the  fatty  acids  experiment  the  temperature  rose  to  151  ('. 
in  tl  hours,  and  in  7  hours  lia.t  fallen  to  ISO  C.  The 
neutral  oil  attaining  its  maximum,  I-l  t'.,  in  BJ  hours,  mid 
in  IS  boors  falling  to  I  IS   C. 

In  neither  case  did  the  cotton  wool  actually  Bre,  though 
in  that  of  the  fatty  acids  experiment  it  was  very  strongly 
charred. 

I  cannot  say  that  the  oil,  though  called  neutral  oil,  was 
r.ally  so,  a*  1  neglected  lo  test  it  for  acidity;  in  all  proba- 
bility it  contained  1  or  2  per  cent,  of  free  fatty  acid. 

Tabi.k  II. 
( )n\  s  i  in   on  Cotton  Wool. 


Neutral  nil. 


Time  H  hours  ;  temp.  '.n;-5"C. 
„     Si      „  „    1730°  C,  max 


Free  Fatty  Voids. 


;  BOUTS  ;    temp.  1G5°  C, 

max. 


In  this  case  I  afterwards  found  that  the  oil  called  here 
neutral,  really  contained  87  per  cent,  of  free  fatty  acids, 
stated  as  oleic  acid. 

Table  III. 

Olive  Oil  (another  Sample)  on  Cotton  Wool. 

Oil  containing  nm  i„t  c,nt 

Neutral  Oil.  50  per<V.,t.  ,. , ..  '  \;  ','  .;. 

'     Free  Fatty  Acids.  hrcx  *at'-*  Acids' 


Time  3  lours; 

temp. 

1«."  C. 

.  max. 

iOO°C. 

Time  31  hours 

temp. 

1ST    C,  max. 

in.)    C. 

Time  6\  hours 

temp. 

B  -   C,  max. 

In  these  three  parallel  experiments  the  neutral  oil  was 
absolutely  neutral,  the  small  amount  of  free  fatty  acid 
Originally  present  (0'9  per  cent.)  having  been  dissolved  out 
with  alcohol,  the  oil  being  afterwards  thoroughly  washed 
with  water.  That  containing  the  50  per  cent  tree  fatty  acid 
was  made  up  by  adding  the  calculated  amount  of  free  fatty 
acid  ^derived  from  the  same  stock  of  oil)  to  some  of  the 
original  oil. 

Tuile  IV. 

The  following  results  were  obtained  with  olive  oil  on  pure 
wool : — 


Neutral  Oil. 

Free  Fatty  Acids. 

Time  tx  hours;  temp.  109'  C,  max. 

1303  C,  mix. 

The  neutral  oil  was  from  the  same   stock  as  that  used  in 
the  experiments,  results  of  which  are  stated  in  Table  II. 


The  question  now   arises  as   to  what  really  takes  pi 
the  esse  of  cotton  lei  I  oi   olive  oil  fmy  acids,  as  compared 

with  tl in  -| ling  neutral  oils. 

Prom  the  iodino  absorption  ol   the  inn  acids  wi 
i  to  take  up  ox  | 

have 
-Mini  thin:  akin  to  o  charring  action  on  the  cottonwool, 
thai 

tin.  cotton  « ilh  cvolui  tern- 

to  the  absoi  ption  ol  i 
t  to  be  in  t  bi 

To  throw  -.'  poinl  thi   I ■■■  i  ■■ 

experiments  were   undertaken,  slag  wo  ibstituted 

for  cotton  wool,  as  a  subsl 

icid  at    100    l 

Tuji     \ 

Ci    roN-SBKo  On   on  Slag  W 


Neutral  Oil. 


Time  7  hours 


105  C,  max. 


tl  more  experiments  would  be  required  to  settle  this 
point,  but  these  t»'>  experiments  nndonbtcdly  go  to  show 
that  in  the  case  ol  an  inert  body,  like  slag  wool,  neutral  oil 
and  free  latn  acids  act  much  alike. 

I  iried  some  further  experiments  with  cotton  seed  oil  and 
cotton  wool,  giving  both  the  neutral  oil  an  t  fatty  acids  a 
pr>  vious  treatment  with  manganese  dioxide. 

Thus,  ."in  gnus,  neutral  cotton-seed  oil  and  50  grms.  fatty 
acid  ted  with  ."i  grms.  manganese  dioxide,  heated 

at  10!  t'.  for  one  hour,  spread  on  cotton  wool,  and  the 
cotton  wool,  as  before,  placed  in  the  water-oven. 

Table  VI. 


Neutral  Oil. 


Time  li  hours ;  temp.  99  C 

..     21      „  „     192°  C.,  max. 


I ' T-r ,   Fatty  Acids. 


.  max. 


Again,   in   this  case  the   oil  and    fatty    acids    ^o0  grms.) 
boiled  10  minutes  with  3  grms.  manganese  dioxide. 

Table  VII. 


Neutral  Oil. 


Free  Fatty  Acids. 


263=  C.  max. 

ii      wool      completely 
charred. 


These  results  are  in  the  same  direction  as  the  others, 
treatment  with  manganese  dioxide  accelerating  the  pro. 
and  I  think  it  or  some  other  "  drier"  might  be  used  in  any 
standard  process  in  which  the  hehaviour  of  an  oil  might  be 
inferred  from,  say,  a  2  hours' test;  at  the  same  time,  the 
regulations  as  to  condition  of  experiment  would  have  to  be 
very  strictly  laid  down  and  adhered  to  if  comparable  results 
were  to  be  expected,  as  I  found  that  slight  differences  in  the 
manganese  dioxide  treatment  have  a  serious  influence  on 
the  result. 

To  return  to  the  question  whether  the  heat  evolved 
is  due  to  absorption  of  oxygen — a  drying  action — or  partly 
to  that  and  partly  to  a  more  vigorous  action  of  the  free 
fatty  acids  on  the  cotton.  In  connection  with  this  Lavacbe 
found  (this  Journal  1886,  494)  that  at  the  ordinary  tempe- 
rature neutral  olive  oil  treated  with  finely-divided  lead  and 


"  The  oil  (original  neutral)  used  in  experiment  I.. 

Table  III.. afterwards  s  nwoolat  the  end  ol 

the  experiment,  was  found  to  contain  10*28  per  cent,  of  free  fatty- 
acid  as  oleic  acid.  This  might  point  to  the  oil  beco-ning  acid 
before  the  heating  becomes  pronounced. 
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ad  ou  a  watch  glass,  in  7  Jays  absorbed  1"7  per  cent, 
oxygen,  whUst  the  trie  fatty  acids  similarly  treated  only 
absorbed  0-7  per  cent,  in  8  days. 

■  .  in  the  case  of  cotton-seed  oil,  the  neutral  oil 
absort  ed  o  •  V  per  cent,  in  -2  days,  the  free  tat  ty  acids  only  0  •  8 
]  ir  cent. 

It  may  be  that  the  higher  temperature  at  which  I 
wrought,  and  this  would  particularly  apply  to  the  free  fatty 
acids  from  cottonseed  oil,  the  fluidity  of  the  acids  and  the 
i  of  tine  division  ou  the  cotton  account  for  my  results. 
Vet  the  results  given  in  Tables  IV.  and  V.,  particularly 
the  latter,  in  my  opinion  point  to  the  cotton  itself  playing  a 
part  in  the  reaction  resulting  in  the  evolution  of  heat. 

But  before  anything  definite  can  be  said  much  work  will 
be  required.  Had  I  had  time  I  should  have  liked  to 
determine  the  iodine  or  bromine  absorptions  of  the  neutral 
oils  and  free  fatty  acids  before  and  after  the  experiments, 
also  the  increased  acidity,  if  any,  of  the  product  of  the 
neutral  oil  experiments. 

But  putting  the  theory  of  the  reaction  aside,  it  appears  to 
me  that  the  results  have  some  importance  as  bearing  on 
insurance  risks,  particularly  when  we  consider  that  under 
the  present  system  of  rating  recovered  oils,  practically  free 
fatty  acids  are  allowed  to  be  used  without  any  extra  rate  if 
they  contain  below  30  per  cent,  unsaponifiable  matter. 

It  is  a  matter  of  common  knowledge  that  the  presence  of 
unsaponifiable  matter,  at  least  when  consisting  of  hydro- 
carbons, has  a  distinct  influence  in  correcting  the  tendency 
of  such  oils  as  olive-  and  cottou-seed  oil  to  induce  heating 
and  eventually  spontaneous  combustion  wheu  cotton  satu- 
rated with  them  is  heaped  in  a  heated  atmosphere.  Hence 
I  question  if  the  insurance  companies  act  wisely  in  aiming 
at  the  introduction  of  pure  free  fatty  acids. 

There  can  be  no  doubt  that  if  the  unsaponifiable  matter 
consists  of  mineral  oil  it  should  be  of  very  high  flash  point, 
but  that  can  be  easily  ascertained  by  a  simple  aud  well- 
understood  test. 

That  the  manufacturers  of  certain  classes  of  goods  should 
prefer  to  work  with  oils   containing  large  percentages    of 
unsaponifiable  matter,  may  at   first  appear  strange,  but   it 
may  be  depended  on  that  they  know  their  own  business  best ; 
and  I  contend  that  a  flash-point  test  and  a  test  to  determine   | 
the  tendency  of  an  oil  to  spontaneous  combustion  under  the 
conditions  obtaining   in   use,  are  the  points  of  importance   i 
from  an  insurance  point  of  view.     And  certainly  until  some 
standard  test  for  the  latter  is  adopted,  when  the  chemist  is 
cousulted,  he  should  be  required  to  make  tests  on  which  to   ' 
base  a  rational  opinion,  and  not  as  at  present,  asked  merely 
to  determine  the  flash  point,  and  further  the  unsaponifiable 
matter   in    order   that  the    oil  in  question  may   be  classed 
for  rating  but  not  its  safety  or  the  reverse  demonstrated. 


properties  than  because  of  their  greater  liability  to  sponta- 
neous imflammation.  He  also  suggested  that  the  value  of 
Mr.  Maekey's  experiments  would  be  greater  if  by  aspirating 
a  slow  current  of  air  through  the  oil  soaked  wool  he 
approximated  more  to  actual  conditions. 

Mr.  P.EMBERTON  quoted  some  observations  which  seem 
to  show  that  pure  vegetable  oils  were  more  liable  to 
spontaneous  iuflammation  than  oils  containing  an  admix- 
ture of  mineral  oils.  He  also  said  that  some  oils,  partially 
saponified  by  treatment  with  steam,  were  more  easily 
inflammable  than  the  same  oils  before  steaming. 

Mr.  Holbrook  said  that  the  insurance  companies  had 
based  their  scale  of  charges  on  the  results  of  a  series  of 
experiments  made  for  them  on  the  liability  of  different  oils 
to  take  fire  spontaneously  or  otherwise.  They  believed 
that  the  use  of  cotton  seed  oil  in  mills  was  very  dangerous, 
and  would  not  accept  a  mill  known  to  make  use  of  this  oil. 

Mr.  Burrell  thought  the  experiments  would  be  more 
valuable  if  oils  other  than  cotton-seed  had  been  more 
extensively  employed  as  manufacturers  did  not  use  that  oil 
owing  to  the  prohibitive  nature  of  the  tariff. 

It  was  not  correct  to  say  that  the  oils  submitted  by  the 
tariff  offices  were  simply  tested  for  their  flash-point  and  per- 
centage of  mineral  oil.  The  insurance  companies  required 
the  oils  to  be  classified  and  this  rendered  it  necessary  to 
test  for  the  dangerous  seed-oils  whenever  their  presence  was 
suspected. 

He  thought  that  the  use  of  the  apparatus  devised  by 
Ordway  would  be  preferable  to  a  water-bath  for  the 
conduction  of  these  and  similar  experiments. 

The  Chairman  said  that  from  the  scientific  point  of  view 
the  investigation  of  the  subject  of  the  spontaneous  inflam- 
mability of  oils  did  not  appear  to  present  serious  difficulties, 
and  the  most  satisfactory  plan  both  for  the  insurance  com- 
panies and  for  mill  owners  would  be  doubtless  to  work  out 
separately  the  behaviour  of  each  oil  in  order  to  have  a  firm 
basis  of  ascertained  fact  to  build  upon. 

Mr.  Macket,  in  reply,  said  that  it  was  difficult  to  say 
whether  it  was  more  dangerous  to  use  a  mineral  oil  whose 
flash  point  was,  sav,  350°  F.,  and  which  was  certainly  not 
spontaneously  inflammable,  but  which  carried  a  fire  when 
started  very  rapidly,  or  to  use  vegetable  oils  with  a  much 
higher  flashpoint  (550°  1'.  say)  which  were  liable  to  spon- 
taneous ignition.  Mr.  Pemberton's  observations  on  oils 
which  had  been  steamed  agreed  with  the  results  of  his  own 
experiments,  as  the  steamed  oils  would  contain  fatty  acids 
owing  to  their  partial  saponification. 


Discussion. 

Dr.  Lewkovvitsch  said  that  little  was  known  about  the 
chemistry  of  the  oxidation  of  oils  in  air,  though  the  matter 
was  of  importance  from  the  point  of  view  of  insurance 
risks.  The  comparative  ease  with  which  spontaneous 
inflammation  took  place  on  cotton  waste  was  due  doubtless 
largely  to  the  great  surface  of  oil  exposed  to  the  air  favour- 
ing rapid  combination.  The  fatty  acids  in  the  oils  oxidise 
much  more  readily  than  glycerin,  which,  indeed,  is  little 
acted  on.  He  compared  in  this  respect  oxidised  oils  to 
"  boiled "  oil,  which  contained  very  nearly  as  much 
glycerin  as  raw  linseed  oil. 

Mr.  H.  K.  Procter  referred  to  Mr.  Maekey's  observation 
that  the  oils  containing  fatty  acid  when  exposed  to  air  on 
cotton  wool  developed  a  much  higher  temperature  than  oils 
which  are  free  from  fatty  acid,  whereas  no  such  difference 
was  observable  when  slag  wool  was  used.  This  seemed  to 
show  that  the  cotton  wool  took  part  in  the  action.  He 
asked  whether  an  unsaponifiable  mineral  oil  of  equally 
higb  flashpoint  is  so  dangerous  as  an  oil  which  can  be 
saponified. 

Mr.  G.  W.  Slatter  said  that  many  manufacturers  would 
not,  buy  oils  containing  more  than  a  certain  percentage 
of  fatty  acids,  though  this  was  more  on   account  of   other 
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Meeting  held  in  the  Philosophical    s  Rooms,  207, 

Bath  Street,  Glasgow,  on  Tuesday,  Decemb  r  l//i,  [894. 


Mil.    II.    IBV1  M     IN     mi     ORAIB. 


M  \\    FORM  OF  I. AMI'   FOB   BURNING 

PARAFFIN  OIL  WITH   A  SMOKELESS  FLAME, 

FOR  LAB  IRA  TOR'S   i  SE. 

i  sin       iii        mi:,    i;.    ii:\  l\l  . 

Mi  [rvink  explained  tli;it  he  had  endeavoured  (o  construct 
.i  lamp,  producing  a  Bmokelcss  flume  Prom  paraffin  oil, 
which  would  be  adaptable  as  ;i  "  Bunsen  "  in  laboratories 
where  no  supply  of  coal-gas  « as  available.  He  had  obtaini  <l 
some  measure  of  success  when  he  discovered  thai  a  lamp 
answering  this  purpose,  the  invention  of  B.A.  Hjorth  and  Co., 
was  in  general  use  in  Sweden  and  to  some  extent  in  this 
country  tor  cooking  purposes. 

The  patented  apparatus  which  he  exhibited  has  an  air- 
tight  reservoir  F  capable  of  containing  abont  -  pinis  of 
ordinary  paraffin  burning  oil,  and  whioh  can  be  filled  :it 
tubulureA.  The  burner  is  similar  in  construction  to  that  of 
the  well-known  "showman's  naphtha  lamp."  Directly 
below  the  burner  is  a  small  cup  B,  in!"  which  spirit  of  wine 
is  poured.  On  igniting  the  -pint  the  coilofpipe  E  becomes 
rod  hot.  By  means  of  the  small  air-pump  D,  a  few  sti 
of  which  is  sufficient  to  compress  the  :i ii  in  the  upper  por- 
tion of  the  reservoir,  the  oil  is  forced  through  the  red-hot 
coil  and  becomes  vaporised.  The  oil- vapour  escapes  through 
a  small  orifice  in  the  coil  and  burns  with  a  Same  which 
closely  resembles  that  of  the  Bunsen  burner.  The  heat  of 
tins  flame  maintains  the  gasifying  temperature  in  the 
"retorting '' apparatus.  Thus,  so  long  as  the  pressure  is 
maintained  and  the  oil  supply  lasts,  no  further  addition  of 
spirits  of  wine  is  necessary,  and  the  lamp  continues  to  burn 
with  an  intense,  smokeless,  and  odourless  blue  tlame. 

Bj     turning   the    screw    C,    and    thus    relieving   the    air- 
pressure  on  the  surface  of  the  oil,  the  lamp  is  extinguished. 
The  amount  of  oil  consumed  during  a  period   of  from 
20  to  30  hours  costs  about  Id. 


Mr.  .1.  Grat  asked  what  pressure  the  reservoir  of  the 
lamp  was  guaranteed  t}  stand. 

The  Chairman  believed   that  each  lamp-reservoir  was 

tested  up  to  a  pressure  of  45  lbs.  per  square  inch,  but  in 
ordinary  circumstances  it  would  be  impossible  for  so  small 
a  pump  to  give  a  higher  pressure  than  from  10  to  15  lbs. 
That  pressure  was  amply  sufficient  to  keep  the  lamp  burning 
without  again  using  the  pump  for  from  three  to  four  hours. 

Mr.  J.  Gray  saw  numerous  applications  for  lamps  of  the 
kind.  He  asked  if  there  was  no  probability  of  the  gasifyin» 
tubes  becoming  choked  with  carbon. 


1  ii  mi:m  vs  replied  thai  be  ooi  hi  application 

oi  tin-  pi  the  lamp  to  be  copabli  i  ictical 

;  In 

forced  into  lb  i   rum 

.    the  flame 
'"■d   ..I'  much  beat,     \\  ith 
tube  would  Dot  foul   to 
could  n  .  aned  by  m  wire. 

Mr.  ISnuu  inquired  if  there  was  any  ehoi of  "tiring 

back," 

The  Chairman  thought  not,  so  long  as  ti„.  pressure  was 
maintaine  1  on  the  Burface  of  the  oil. 

The  members  present   then  in     a   discussion 

rrcd  to  by  the  <  lhairman  in  bis 
inaugural  address,     i  n   ■    Fouro  ,i.  'i  B94,  10  18     104 


jinn  OorU  ^rrtion. 


Chairman  :  Alfred  n.  M 
l        i'ii  lirman  :  Arthur  HcGe 


G.  T.  Bruckmann. 

T.    I.VMl.iM    BrigRS. 

n.  i  'omer, 
II.  Eudemann. 
J"s.  ii.  Geislerf 
Jus.  Hartford. 
E.  G.  Love. 

Bon.  Treasurer :  It.  C.  Woodcock. 

}h>n.  Local  Secretary  : 

Dr,  II.  Sol  .    ,    Hen  -i  i  rk,  I    s.\. 


:     ; 
\V.  II 

'  .1.  Schleicher. 

.Ins.  II.  Btebbins,  jun. 
T.  B.  > 

J.  H.  Wainu  i  iL'ht. 


1 1 Ilowmg  gentlemen  have  promised  papers:— 

l>r.  G.  ArcTibold  .  "  Peclinolopy  of  Starch."' 

Mr.  II.  i  iiiiin  :  ■•  ( in  i  in  osote." 

Hi    ::.  V  Dickerson:  "The  relation  oi  the  I  nl  Laws, 

and  Decis  ons  thereund  r,  loi  •  i  Industry." 

Dr.  H.  Endemann :  "Magnesia  as  a   Waste   Product,  and  its 

Mr.  B.  i:   Lungwitz:  "Comm  i  >n." 

Dr.  K.  C.  Schuppho 

(l.l  " Evolution o(  Smokeless  Powder." 

(2.)  "Chemical  Nature  ol  Celluloid." 


Meeting  held  a!  the  College  of  Pharmacy, 
Monday,  -it/i  November  1894. 


CHAIRMAN'S  ADDRESS. 


BY.    ALFUKD    II.    M  \-i    N. 


Gentlemen,— When  I  yielded  to  the  call  to  preside  at  the 
preliminary  meeting  held  to  consider  the  desirability  of 
forming  a  New  York  Section  of  the  Society  of  Chemical 
Indu-try,  I  did  not  anticipate  its  being  more  than  a  tem- 
porary situation,  and  was  willing  to  do  my  utmost  to 
accomplish  the  object  we  bad  in  view;  but  owing  more  to 
the  generosity  of  your  committee  than  to  any  fitness  of 
mine.  I  have  been  called  upon  to  till  the  position  of  first 
chairman  of  the  Section,  and  1  am  convinced,  from  the 
interest  already  shown,  that  in  the  near  future  this  Section 
will  prove  09  mean  part  of  the  whole. 

The  formation  of  this  Section  creates  a  new  phase  in  the 

history   of  the  Society.     There  are  350   members  in   the 

United   States  and  Canada,  and  we  are  heartily   welcomed 

by   the  Council.     The    President    in    his   annual   address 

— 

"We  are  pleased  to  add  the  •  Stars  and  Stripes 'to  our 
highly  respectable  old  colours,  and  to  shake  bauds  across 
the  ocean  with  the  great  English-speaking  rate,  who  '  shall 
brothers  be  for  a'  that.'  " 

May  we  not  add  to  this,  that  we  hope  the  day  is  not 
far  distant  when  the  shaking  will  be  hand  in  hand,"  and  the 
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Annual  Meeting  of  the  Society  be  held  on  tliis  side  of  the 
Atlantic.     In  this  connection  the  Annual  Report  says  : — 

••  It  is  with  great  pleasure  that  the  Council  announces 
that  it  lias  acceded  to  the  request  nf  someof  our  fellow- 
workers  in  tlie  United  States  to  form  a  Section  in  New- 
York.  This  is  the  first  time  that  such  a  request  has  been 
preferred  from  abroad,  and  makes  ;1  new  stage  in  the  history 
of  the  Society,  the  importance  of  which  cannot  be  too 
highly  estimated." 

We  believe  lime  is  room  for  our  Society  in  America. 
It  was  found'  d.  not  for  the  benefit  of  a  class,  hut  rather  for 
th>'  purpose  of  blending  together  the  manufacturing  branch 
on  the  one  hand,  and  the  abstract  on  the  other,  and  that 
amongst  English-speaking  chemists.  We  have  no  wish  to 
stand  in  the  way  of,  or  appear  as  rivals  to,  any  other 
organisation,  hut  rather  as  coadjutors  with  them.  The 
American  Chemical  Society,  with  its  sections  in  different 
parts  of  the  country,  has  theoretical  work  to  do,  just  the 
same  as  the  Chemical  Society  in  London  has,  and  does  it ; 
and  many  members  and  fellows  of  both  Societies  are  also 
members  of  this  Society,  recognising  that  the  industrial 
applications  of  chemistrv  have  become  so  numerous  that  the 
existence  of  a  separate  body  to  especially  consider  this 
branch  is  desirable.  That  such  a  want  is  filled  by  this 
Society,  is  proved  by  its  remarkable  growth. 

Chemistry  and  Pharmacy. 

In  the  sixteenth  century,  that  new  race  of  alchemists,  or 
spagyrists,  as  they  were  termed,  arose,  who,  abandoning  the 
search  for  the  philosopher's  stone,  began  to  direct  their 
energies  to  the  discovery  of  chemical  remedies  for  the  various 
diseases  of  the  body.  "  The  true  use  of  Chemistry,"  says 
Paracelsus  (1493-1541),  "is  not  to  make  gold,  but  to 
prepare  medicines."  It  is  not  my  purpose  to  call  to  your 
minds  the  various  theories  which  followed  this  starting 
point,  but  it  appears  to  me  that  I  must  have  been  impressed 
by  the  statement  of  Paracelsus,  my  life  having  been  devoted 
to  the  study  and  practice  of  pharmaceutical  chemistry  in  all 
its  ramifications,  though  I  have  not  yet  discovered  the  way 
to  make  gold  for  myself.  I  make  this,  however,  my 
apology,  if  such  be  needed,  for  asking  your  attention  first 
of  all  to  this  branch  of  industrial  chemistry. 

We  are  the  inheritors  of  the  accidental  success  of  these 
ancient  chemists,  and  though  we  have  outgrown  their  system, 
and  have  a  truer  knowledge  of  the  workings  of  nature,  we  can 
get  no  wider  field  of  aspiration  than  the  health  and  wealth 
of  mankind.  Finding  the  human  constitution  much  less 
refractory  than  that  of  the  metals,  the  art  of  the  chemist 
came  to  be  regarded  as  almost  exclusively  applicable  to  the 
production  of  various  powerful  medicinal  agents,  and  the 
value  of  his  labours  in  dealing  with  inanimate  nature  was 
for  a  time  almost  forgotten.  Chemical  science,  however, 
is  able  to  provide  for  the  wealth  as  well  as  for  the  health 
of  mankind,  and  it  is  most  encouraging  to  see  in  how  many 
directions  the  work  of  this  Society  reflects  the  many- 
sidedness  of  the  science. 

There  can  be  no  doubt  that  pharmaceutical  progress  is 
chiefly  to  be  won  by  the  assistance  of  chemistry.  The  work 
done  in  this  country  is  recorded  in  the  several  journals  and 
transactions  of  colleges  and  societies  devoted  to  the  purpose, 
and  we  have  a  right  to  regard  with  considerable  pride  that 
work  as  part  of  the  subject  we  are  dealing  with. 

There  are  few  subject?  more  interesting,  either  to  the 
scientific  or  to  the  practical  chemist,  than  the  active  prin- 
ciples of  plants.  The  pharmacologist  wants  to  know  from 
the  chemist  the  construction  as  well  as  the  composition 
of  the  larger  molecules  ;  and  until  the  chemist  can  tell 
him  the  exact  manner  in  which  such  large  molecules, 
as.  for  instance,  morphine  and  strychnine,  are  built 
up,  and  until  the  pharmacologist  has  obtained  a  wider 
knowledge  of  the  smaller  molecules,  he  cannot  under- 
stand the  effects  of  the  modification  which  can  be  pro- 
duced in  these  larger  molecules.  At  present  he  does  not 
comprehend  why  substituting  a  molecule  of  methyl  for 
one  of  hydrogen  in  morphine  weakens  its  sleep-producing 
and  pain-quelling  power,  whilst  the  subtraction  of  a  mole- 
cule of  H20,  takes  both  away,  and  converts  it  into  a 
powerful  emetic  ;  but  it  iB  to  the  chemist  he  looks  to  obtain 


this  knowledge,  and  with  such  assistance  new  and  more 
powerful  remedies  may  be  constructed. 

The  study  of  the  natural  alkaloids  has  not  only  enriched 
science  with  a  class  of  bodies  of  endless  interest  and 
opened  out  fields  of  researches  of  the  highest  promise, 
but  has  been  of  the  greatest  practical  benefit  to  the  human 
race.  Owing  to  the  great  complexity  and  ready  destructi- 
bility  of  these  molecules,  their  synthesis,  with  few  excep- 
tions, appears  so  far  to  have  eluded  research. 

Researches  in  this  direction  are  of  the  highest  theoretical 
interest,  hut  whether  they  will  ever  hear  fruit  industrially 
in  the  production  of  natural  alkaloids  is  another  question. 
Indirectly  such  researches  have  already  borne  fruit  in  the 
discovery  of  a  class  of  alkaloids  not  fouud  in  nature  which 
possess  therapeutic  properties  more  advantageous  than. 
natural  products.  It  is  to  Germany  chiefly  that  we  are 
indebted  for  these  developments,  because  there  so  much 
skilled  labour  is  bestowed  upon,  and  so  much  encourage- 
ment given  to,  original  research.  In  this  country,  with  its 
abundant  supply  of  medicinal  plants,  both  native  and 
acclimatised,  we  naturally  look  to  the  chemist  for  develop- 
ments in  this  branch  of  oar  art. 

The  1880  census  gives  592  manufacturing  druggists  and 
chemists  in  this  country,  112  of  these  in  New  York  State, 
72  in  Pennsylvania.  By  the  enterprise  of  these  establish- 
ments pharmaceutical  and  chemical  preparations  are  manu- 
factured on  an  enormous  scale  under  the  most  favourable 
circumstances,  and  with  such  excellent  results  that  the 
United  States  takes  a  leading  position  amongst  the  manu- 
facturing chemists  of  the  world. 

American  pharmacists  were  the  first  to  manufacture 
fluid  extracts  of  standard  strength,  of  which  one  minim 
represents  one  grain  of  the  drug.  These  are  now  manu- 
factured in  many  laboratories,  and  this  system  has  been 
adopted  officially  in  several  other  countries.  It  is  not  our 
province  to  enlarge  upon  the  advantages  of  this  class  of 
preparation,  but  we  may  state  further  that  America  was 
the  first  country  to  introduce  what  is  known  as  "  elegant 
pharmacy,"  by  which  life  is  made  more  pleasant,  and 
nauseous  medicines  even  tempting. 

The  manufacture  of  eclectic  remedies,  resinoids,  &c,  is 
also  of  importance.  In  a  nation  noted  for  its  dyspeptics 
the  study  of  digestive  ferments  would  naturally  be  one  of 
importance.  In  the  manufacture  of  pepsin  America  takes 
the  lead,  and  there  are  several  manufacturers  who  have 
made  their  reputation  in  this  industry.  Another  important 
domestic  industry  is  the  manufacture  of  spread  plasters  and 
surgical  dressings  on  scientific  principles.  Some  years  ago 
Colonel  Shecut,  of  the  United  States  army,  invented  a 
process  which,  by  the  incorporation  of  india-rubber  with 
inoffensive  gums  in  a  plaster  mass,  produced  an  article 
which,  when  spread  upon  cloth  and  perforated,  would  stick 
without  warming.  This  was  a  mechanical  plaster,  but  in 
1876  Seahur3'  conceived  the  idea  of  incorporating  with  a 
rubber  combination  such  standard  medicaments  as  bella- 
donna, opium,  aconite,  &c,  and  perfected  an  industry  purely 
American.  Other  manufacturers  have  followed  in  his  track, 
and  a  large  home  and  export  trade  is  done.  It  is  compuied 
that  at  least  20  millions  of  porous  plasters  are  manufactured 
annually  in  the  United  States  and  distributed  all  over  the 
world,  in  addition  to  large  quantities  of  spread  plaster 
distributed  in  rolls.  In  one  factory  alone  33,000  pounds  of 
belladonna  root,  yielding  8,000  pounds  alcoholic  extract, 
was  employed  for  this  purpose  in  one  year. 

In  making  these  plasters  Para  india-rubber  is  first  soaked1 
and  steamed  and  then  passed  through  spirally  corrugated 
iron  rolls  under  a  stream  of  water  until  well  cleansed.  The 
resulting  crinkle  sheets  are  hung  up  to  dry,  and  then  worked 
to  a  homogeneous  mass  ou  warm,  smooth  calender  mills. 
The  steaming  tank,  washing  mill,  grinding  calender,  and 
some  sheets  of  worked  rubber  are  shown  in  Plate  1. 

Olihanum  is  prepared  for  use  by  stamping  and  sifting : 
Burgundy  pitch  and  other  resinous  matter,  by  melting  and 
straining. 

The  rubber,  resins,  and  other  ingredients  are  worked 
with  the  extract  to  a  uniform  mass  on  warm  calender  mills. 
No  solvent  is  employed,  the  force  of  iron  rolls  doing  the 
entire  work.  When  thoroughly  incorporated,  and  of  just 
the  right  temperature,  the  mass  is  spread  on  cloth  by 
means  of  heavy  calenders  (Plate  2). 
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The  cloth,  usually  about  129 yards  long  by  1  yard  wide,  is 
fed  through  the  calender?,  and  passing  under  the  lower  rolls 
is  connected  with  a  large  reel  behind  the  machine.  The 
calenders,  being  gauged  for  the  right  thickness,  are  started, 
and  the  mass  fed  upon  the  cloth  between  guides.  After 
standing  a  time  on  the  reels,  the  material  is  wound  up  on 
drums,  cut,  and  finished.  Punching  machines  for  per- 
forating the  plasters  are  used, 


The  great  advantages  of  the  rubber  combination  base  are 
its  remarkable  keeping  qualities  and  permanent  preservation 
of  the  incorporated  medication  as  well  as  lasting  flexibility, 
a  great  improvement  for  which  mankind  is  indebted  to 
America. 

The  exhibits  at  the  Columbian  Exposition  at  Chicago- 
last  year  show  how  wide  a  field  is  claimed  for  chemistry 
and  for  the  chemical   industries  of  this  country,  and  yet 
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the  most  careful  classification  cannot   include  oil  the  ] 

tions    i"    wnicb   chemistry   has   found,   or    will   find 

ation. 

Even  the  23   heads,  under  which  the  abstracts  of  our 

Journal  are  divided,  do  not  always  include  all   the  subjects 

h  really   belong  to  us,  and  even  iu  those  industries 

[  arc  "now  undoubtedly  within  our  Held  we  find  not 

:i  few  branches  where  as   yet  chemistry  is   but   imperfectly 

applied,  and  where  still  the  empiric  stage  has  hardly  yielded 

ence  ;  and  other  branches  where  processes  really 

chemical   are  carried   on  without  even  an  attempt   to  bring 

science  to  bear  upon  them.     We  ought  not  to  rest  content  till 

science  shall  have  pervaded  .very  operation  where  chemical 

action  is   involved  ;   and    though   this  may  seem  to  open  up 

an  over-wide  field,   where    can   we    stop   short  of  such  a 

claim  ? 

The  census  of  the  United  States  in  1SS0  gave  1,349 
chemical  establishments  in  operation,  that  in  1890  gave 
1.62G  such  establishments.  I  have  tabulated  statistics  of 
the  production  of  several  articles  for  the  sake  of  comparison, 
but  the  report  on  chemicals,  which  will  form  a  part  of  the 
general  report  of  manufactures,  is  still  in  the  hands  of  the 
printer  and  will  not  be  available  until  the  completion  of 
the  whole  report.  I,  however,  sent  a  list  of  articles  to  the 
Commissioner  in  Washington,  and  he  courteously  complied 
with  my  request  as  best  he  could ;  but  the  classification 
adopted  in  the  1890  census  is  not  the  same  as  that  of  1880, 
so  it  is  impossible  to  compare  all  the  items.  However,  such 
statistics  as  will  be  published  then  are  also  tabulated. 

Production-  of  Chemicals  in  the  United  States 
Eleventh  Census,  1880.-1,349  Establishments  in 
Operation. 


Class  of  Products. 


Quantity. 


Ammonia  (sulphate  of) 

Alum  

Aniline  colours 

Anthracene 

Borax 

Bromine 

Phosphorus 

Stearic  acid  candles. . . . 
Oleic  acid  soap 


Lb. 
16,575,088 

30,217,723 

80,518 

344,114 

3.692,443 

404,690 

50,29-2 

18,363,066 

33,058,411 

Other  hard  soaps I    37S.7  !3,iV27 


Value. 


Soft  soaps 

Glycerin 

Nitre-glycerin 

Manufactured  manures  . 

Dry  colours 

White  lead 

Other  salts  of  lead 

Ground  barytes 

Zinc  oxide 

Acetate  of  lime 

Potash  and  pearlash    . . 

Soda 

Sulphur 

Sulphuric  acid  

Glucose 

Other  products 


31,494,100 

7.117.S2.-, 

3,039,722 

727. 1M 

67,482,415 

123,477390 

11,375,400 

19,105 

20,121,761 

6,593,009 

4,516,671 

40,259,93$ 

1,200,000 

308,755,438 

151,710,400 


Total  value  of  all  products 


Dels. 
618,485 

808,105 

107,292 

99,242 

•J77.-23o 

111.752 

20.271 

2,281,600 

1,707,969  - 

13,299,350 

35S2S0 

901,477 

L,S30,417 

19,921,400 

4.0S8.S21 

v77".''>:" 

758,680 

871.829 

760,337 

156,892 

232,643 

866.5G0 

21 .000 

3,061,876 

4,551,212 

41.927,101 


The  total  value  of  all  products  in  the  1880  census  report 
was  117,007,976  dols.,  and  in  the  1S90  census  report 
137,007,976  dols.  The  total  value  of  chemicals,  drugs, 
and  dyes  imported  in  1890  was  26,817,205-69  dols.  free 
of  duty,  and  14,607,523*94  dols.  dutiable.  The  comparison 
can  only  be  made  in  a  few  instances. 

Some  of  these,  however,  were  produced  by  only  a  few 
establishments  and  in  limited  quantities,  the  greater  portion 
consumed  within  the  United  States  being  imported;  for 
instance,  oulv  one  establishment  mined  and  produced 
sulphur,  yielding  1,200,000  lb.,  while  176,283,000  lb.  were 
imported  ;  three  establishments  produced  80,518  lb.  of 
aniline  colours,  while  176,238,600  lb.  were  imported  ;  one 
establishment  produced  56,292  lb.  phosphorus,  valued  at 
o ;> , -J 7 1  dols.,  while  the  importation  was  valued  at  "8,253 
dols.  ;  three  establishments  produced  40,259,938  lb.  of  soda 
salts,  while  360,301,309  1b.  were  imported;  and  six  esta- 
blishments produced  39,217,725  lb.  alum,  while2, 112,570  lb. 
were  imported. 

Eleventh  Census  of  the  United  States. 

Statistics  of  Manufactures. 

Statement  showing  Quantities  and  Values  of  Selected 
Products  reported  by  Establishments  engaged  in  the 
Manufacture  of  Chemicals  and  Allied  Products 
during  the  Census  Year  ending  May  31,  1890. 


Class  of  Products. 


Quantity.        Value. 


Alum Lb. 

Coal-tar  products 

Dyeing  and  tanning  extracts: 

Extracts Lb. 

Chipped      wood      and      other       „ 
products  under  this  hea  I. 
Gunpowder   

High  explosives „ 

Fertilisers : 
From  mineral  phosphat  :s Tons 

Prom  raw  bone , 

Allother 

Pigments: 
Whit;  lead Lb. 

Oxide  of  lead 

Barytes  (ground  or  floated) , 

Oxide  of  zinc „ 

Lampblack    and     hydrocarbon       „ 

blacks. 
Fine  colours 

lion    oxide    and    other    earth       „ 

colours. 
Pulp  colours  (sold  moist) 

Paints  in  oil,  in  paste „ 

Paints,  ready  mixed  for  use Galls 

Varnishes  and  japans , 

Pharmaceutical  preparations 

Potash  and  pearlash Lb. 

Soda  ash 

Sal  soda ,, 

Bicarbonate  of  soda 

Caustic  soda „ 


68,537,940 

110,368,971 

95,013,174 

30.025,738 


Dols. 
1,016,710 

687,591 

7,081,806 
i.7;.v:7< 
6,740,098 
4,253,032 


1,276,708 

23,122,44? 

■271-7.-)0 

6,620,925 

317,339  ' 

5,776,468 

143,620,471* 

3,297,627 

24,662,007* 

1,238477 

43,143,000 

377,939 

17,64S,00O 

695,920 

11,617.396 

608,800 

27,215,687 

3,481,349 

138,372,483 

1.068.S0O 

10,410,763 

507,918 

211,545.501 

13,44S,569 

12,716,101 

12,047,315 

14,535.202 

132987,268 

.. 

16,744.043 

5,106,039 

197,507 

94,801,200 

1.170,720 

144.011.705 

1.5S1.766 

60,678,750 

2,009,800 

S3,002,720 

661,114 

117,377,324 


*  Establishments  enpaged  in  the  manufacture  of  white  lead,  oxide 
i.f  lead,  and  sulphuric  acid,  report  quantities  of  these  articles 
consumed  as  intermediate  products.  In  such  cases  the  quantity  is 
included  in  the  total  quantity  reported;  the  value  of  the  same  is  not 
shown.  The  quantity  ot  white  lead  manufactured  in  this  manner 
was  80,603,330  lb.;  of  oxide  of  lead,  312,252  lb.;  and  of  sulphuric  acid, 
581, 536,200  lb. 
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Slatiitica  ••!  Mnnufat  tur,  i— oont. 


Class  .•(  Products. 


Sulphuric  Held 

•   i  .•  utin  ■ Lb. 

80    Boanaio 

M   Braumd 


n,.k. 

•-'».:.. 

122340 

SMjatMi 

tn  the  eleventh  census  the   quantity  of  alum   pro 
had  increased  to  93,993,008  lb.,  whilst  the  total   imports  of 
alum  ami  aluminous  materials  of  all  kinds  was  6,832,025  lb 
lli.'   production  of    potash  ami  pearlash  increased  about 
500,000  lb.,  but  the  value  decreased  materially.     Tin1  pro 
ductiou  "i  soda  and  soda  salts  was  333,184,357  lb.,  against 
40.257,938  lb. in  1880,  whilst  the  imports  were  364,723,]  '.if.  lb.. 
and  the  production  of  sulphuric  arid  was  956,449,765  lb., 
again!  139  lb.  in  1880. 

Tabu  o«  cbbtaih  Chkjucals  bnteekd  fob 

i  '. .  n-i  Mil  ion   i\    1893. 

J  lull/  free. 


Dutiable. 


Article. 


Quantity. 


Value. 


Alizarin 

Aniline  arsaniate 

silts  

tartar... 

v  i.i,  sab*c]  In* 

..    carbolic 

Bromine . .. 

Barytes  carbonate 

Quinine  sulphate 

Cobalt  and 

Cryolite 

Iodine,  crude 


L'<. 


Lb. 


Lb. 
Tons 
Lb. 


Bleaching    powder 
lime). 

Citrate  "I  lime 


ire 

.. 
Potash,  black 

caustic 

„      chl  rate 

„     muriate 

.,      nitrate 

sulphate 


potash. 


10:315 

28,740379 

2i'.".i>JT 

l.Ul.i'.ls 

780 

" 
3,027,919 

5,51 1 

• 

120,780533 
629,739 

192,279,674 

10,115317 

♦,084,176 
73,387,180 
lO^CS'.JOS 
13346,774 

120321,418 


1,126  » 

132,134*00 
2341375-00 


213*0*00 


111.7 

589,186-09 

2312,806*00 

75371-00 

16,5      DO 


Sulphur T..ns      119,625310 

Verdigris Lb.  sr.u." 


Total  value  of  chemicals,  drues,  and  dyes  free  of 
duty,  1893. 


See  note  on  preceding  page. 




.    .Hi'  

,.    tartaric 

A  in  in.  in  in  carbouate 

muriate 

Bulphate 

oxide 

■  sulphate 

■  i. 

reOned 

IIS 

Calcined  uuigni  sin 

'  cinal). 

sulphate 

Morphine 

Tils 

Potass  a      late 

.,         bichromate  and 
mate 

„        nitrat  ,  roflni  .( 

„        prussiate,  red 

„  .,  yellow 

Soda  bicarbonate 

bichromate 

itlstic 

il.  cyst 

..     ash 

dphate 

Saltcake 

Sulphur,  sublimed 

Tartars  and  lees  (crystals). 


I.I.. 


0 

1. 1.. 


Tons 
Lb. 

Tons 
Lb. 


771.77-, 

1317,025 

86,720 

s.:.ll 

14325.111 

•Jiv7:i'i 

1,010339 

21,416 

66316 

s:'s7i 
74388 

129348 
1,04*7,910 

671,503 

•J7.777.  |ss 
388,419370 

.1^ 

128 
20,145 


Total  value  chemicals,  dru 

I 


Value. 


-f2-40 

.I3*-l 


All  the  crude  materials  on  this  list  were  used  for  the 
manufacture  of  aniline  colours,  cream  of  tartar,  tartaric 
acid,  citric  acid,  resublimed  iodine,  &c,  whilst  dutiable 
goods  were  required  in  many  instances  owing  to  the  manu- 
facture here  not  having  nut  the  demand,  for  instance, 
salicylic  acid  is  manufactured  in  the  United  States,  and 
probably  demands  could  be  met  for  this:  but  a  certain 
foreign  brand  is  called  tor.  Although  quinine  is  imported  in 
large  quantities,  3,000,000  .>/s.  are  being  made  annually  in 
ntrv  ttlircc  factories  being  erected  for  its  manu- 
facture, but  .mlv  two  running).  Carbonate  and  sulphate  of 
ammonia  are  manufactured  here.  Sulphate  of  copper  is 
manufactured  and  exported  in  large  quantities.  Glycerin, 
although  imported  largely,  is  produced  here  in  1  irge 
quantities.  Phosphorus  is  manufactured  and  consumed  in 
the  manufacture  of  matches,  &c,  yet  we  require  to  import 
lb.  more  to  meet  the  demand.  Morphine  is  manu- 
factured, but,  a  special  brand  being  called  for,  has  to  be 
imported. 
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Non-Metallic  Products  of  thk  United  States 


Metallic  Products  of  the  United  States  in  1893. 


Products. 


Quantity.  Value. 


Bituminous  coal Long  tons  114,629,671 

Pennsylvania  anthracite —          „  4S.1S3.S0G 

Lime Barrels  58,000,000 

Building  stone 

Petroleum Barrels  48,412.666 

Natural  gas 

Clay  (all  except  potters"  clay  |  

Cement Barrels  8,002,467 

Mineral  waters Galls,  sold  23,544,495 

Phosphate  rock Long  tons  941,308 

Salt Barrels  11,816,772 

Limestone  for  iron  Am Long  tons  3,938.055 

TZUic  white Short  tons  2  1,039 


Potters'  clay Long  tons 

Gypsum Short  tons 

Boras Lb. 

Mineral  paints Short  tons 

Tiurous  talc „ 

Asphaltum „ 

Soapstone ,, 

Precious  stones 

Pyrites Loiiir  tons 

Corundun Short  tons 

Novaculite Lb. 

Mica „ 

Barytes Short  tons 

Bromine Lb. 

Fluorspar Short  tons 

Tcldspsr Long  tons 

Manganese  ore „ 

Hint , 

Graphite Lb. 

Sulphur Short  tons 

Marls „ 

Infusorial  earth „ 

Hillstones 

Chromic  iron  ore Long  tons 

Cobalt  oxide Lb. 

Magnesite Short  tons 

Asbestos „ 


400,000 


•nm.nio 


Total  value  of  non-metallic  mineral  products .'S5S,839,804 

Total  value  of  metallic  products 249,981,866 

Estimated  value  or  mineral  products,  unspecified*. .  1,000,000 


Products. 

Quantify 

Value. 

7,124,502 

60,000,000 

1,739,081 

3.57.410,818 

163,982 

78,832 

30,164 

339,629 

259 

49,399 

8,938 

75 

Dols. 
84,810,426 

77,576,757 

35,950,000 

32,051.601 

11,839,590 

6,306,560 

11.108,527 

266,903 

45,000 

22,197 

- 

Gold 

517 

2 19,981 ,86G 

Grand  total 609.^1 ,670 

*  Including  building  sand,  ~lass.  sand,  limesti  n     used  as  flux  in 

lead-smeltiiur.  limestone  in  glass-making,  iron  ore  used  as  flux  in 

dosmine,  nitrate  of  soda,  carbonate   of 

sola,  sul], hale  oi  soda,   bauxite,  and   alum   clays   used   by   paper 

lacturers. 


Natural  Advantages  for  Production. 

Coal. — Among  the  materials  used,  fuel  is  an  important 
item  for  chemical  establishments,  and,  other  things  being 
equal,  cheap  coal  will  invariably  draw  the  manufacturing 
chemist  to  its  neighbourhood.  The  world's  annual  output 
being  about  488  million  tons,  America  stands  second  in  the 
list  as  a  contributor  to  this  enormous  output.  Pennsylvania 
yields  nearly  all  the  anthracite,  the  bituminous  coal  being 
found  in  (1)  the  Triassic  fields,  (2)  the  Appalachian  fields, 
(3)  the  Southern  fields,  (4)  the  Central  field,  (5)  the 
Western  field,  (6)  the  Rocky  Mountain  field,  (7)  the 
Pacific  fields. 

Coke. — Pennsylvania  is  still  the  chief  coke-producing 
State,  contributing  65 '8  per  cent,  of  the  total,  and  Alabama 
second,  contributing  about  12 '2  per  cent.  In  New  York 
State  during  the  past  year,  12  by-product  ovens,  on  the 
Semet-Solvay  principle,  have  been  built  at  Syracuse,  N.Y., 
and  treated  Pennsylvania  coal.  The  operation  of  these 
has  been  highly  successful.  Coals,  that  have  not  been 
regarded  as  very  high  grade  coking  coals,  have  been  used 
with  most  gratifying  results.  The  yield  of  coal  in  coke 
■was  84- 18  per  cent.,  including  not  only  large  coke,  hut 
"  breeze  "  as  well. 

Petroleum, — While  petroleum  has  been  found  in  every 
State  and  territory,  the  localities  in  which  it  has  been 
obtained  in  paying  quantities  are  few.  Practically,  all  the 
petroleum  produced  in  the  United  States  is  from  four 
districts  :  the  Appalachian ;  the  Limestone,  or  Ohio, 
Indiana ;  the  Florence,  of  Colorado ;  and  Southern 
California  fields. 

The  world's  production  for  1893  was,  approximately, 
84,330,809  barrels  (of  42  galls,  each)  ;  of  this,  the  United 
States  produced  48,412,666  barrels,  or  57  per  cent. 

During  the  year  1S83  most  of  the  illuminating  oil  used 
in  the  United  States  was  produced  from  the  limestone  oil 
of  Lima  and  Indiana,  1893  having  marked  the  era  of 
complete  success  in  refining  these  oils'. 

Natural  Gas. — Petroleum  and  natural  gas  have  a 
common  origin,  and  are  both  members  of  that  wonderful 
series  of  chemical  compounds  known  as  paraffins,  of  which 
paraffin  wax  may  be  regarded  as  a  representative  of  the 
solid  portion  of  the  series  ;  petroleum,  the  liquid  portion  ; 
and  natural  gas  as  the  best  known  gaseous  member.  This 
gas  is  fuel  of  high  value,  and  was  largely  utilised  for 
i  industrial  and  domestic  purposes  at  such  great  industrial 
centres  as  Pittsburg.  One  million  cubic  feet  of  gas  are 
said  to  do  the  same  amount  of  heating  as  about  60  tons  of 
anthracite  coal ;  but  in  Pittsburg  to-day  the  price  charged 
for  natural  gas  to  manufacturers  is  such  that,  ignoring  the 
cost  of  plant,  producer-gas  can  be  supplied  to  these  works 
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H  cheaply,      hi  I *t- ini^>  1  v.tnin  natural  gas   li r-t   lir-.uii.iln> 

used  extensively  u  ■  domestic  and  industrial  Fuel. 

Two  hundred  and  eighteen  oompaniei  tor  the  production 
of  natural  gas  repotted  to  w  ashington,  in  1898,  the 
following  number*  ol  producing  wells  owned  liy  them. 
In  Pennsylvania  there  were  841;  in  Indiana,  408  j  Ohio, 
•.'07  ;  and  these  appear  to  be  increasing.  Natural  gas  For 
furl  purposes  is  need  very  largely  in  the  western  resident 
jioriiim  oF  Buffalo,  and  extensive  additions  are  Dearly 
completed  For  supplying  a  wide  hum  on  the  east  Bide. 
The  sources  ol  supply  are  the  wells  of  Pennsylvania, 
Canada,  and  many  small  outlying  districts  east  ol  Huffalo — 
a  great  Factor  in  the  reduction  ol  consumption  of  coal  in 
tin'  district. 

Atpkaltitm.—  Deposits  of  asphalt  an'  widely  scattered 
over  the  United  States,  principally  Boutfa  of  latitude  40  . 

The   importations    from    the    West    Indies,  North   Coast    of 

South  America,  and  Europe,  amounted  to  7  4.77 1  short 
ions  from  Trinidad  and  65,420  tons  from  BeyrOUt,  value 
21,801  4  l  dols,  in  1893. 

The  commercial  applications  ol  asphalt  in  this  country 
are  for  roadways,  walks,  roofs,  and  floors  in  the  form  of  com- 
preased  asphalt  and  mastic,  and  for  varnish  and  paints,  water- 
proofing compositions,  roofing  felts,  insulators,  bituminous 
masonry,  aud  concrete. 

Professor  Sadder,  of  Philadelphia,  has  been  studying 
the  matter  of  asphalt  paving  composition,  and  the  results  of 
his  experiments  will  be  found  in  the  journal  ••  Paving  and 
Municipal  Engineering,"  Vol  VII.,  September  IS'.U.  lie 
concludes  that  better,  stronger,  and  probably  more  durable 
paving  composition,  can  be  made  From  oil  residuum. 

Ozokerite. — In   1 SSD.  75,001)  lb.  of  crude  ozokerite  were 
produced,  and    the   product    of    IS'.U    probably   exceeded 
io  Hi.    Petrolatum  is  an  article  largely  exported. 

Sulphur. — The  total  product  of  sulphur  in  lso:s  was  all 
mined  by  the  I 'tali  Sulphur  Company  at  Black  Rock,  I  tab. 
105,529*00  long  tons  of  crude  sulphur,  11(10  of  refined 
sulphur,  and  721,699  tons  of  sulphur  ore  were  entered  for 
consumption  during  1893. 

Pyrites. — The  quantity  of  pyrites  mined  in  1893  was 
S3, 770  long  tons,  but  the  quantity  used  for  acid-making 
was  only  7 ."> , 7 7 7 .  being  less  than  any  year  since  1888. 
The  product  was  entirely  from  Massachusetts  and  Vir- 
ginia. An  experimental  enquiry  by  Mr.  !'.  S.  Gladding, 
iuto  the  reliability  of  the  various  methods  of  estimating 
sulphur  in  pyrites,  is  published  in  the  "  Scientific  American," 
October  1894. 

Sulphuric  Acid. — The  relative  merits  of  sulphur  and 
pyrites  as  raw  materials  for  the  manufacture  of  sulphuric 
acid  have  been  considerably  discussed.  American  writers 
have  attributed  the  larger  use  of  brimstone  in  this  country 
principally  to  the  outlay  necessary  to  make  the  changes  in 
furnaces,  which  manufacturers  hesitated  to  incur. 

Mr.  Karl  1'.  Stahl  claims  that,  "besides  the  somewhat 
more  complicated  and  more  costly  construction  of  furnaces, 
and  the  constant  higher  cost  of  labour  in  burning  pyrites, 
there  are  other  factors  in  favour  of  brimstone  :  —  (1.)  It 
requires  less  chamber  space  to  produce  the  same  amount  of 
acid.  (2.)  Lead  chambers  are  said  to  last  longer  with 
brimstone  than  with  pyrites.  (:'..)  The  acid  produced  is  of 
■different  quality." 

The  first  proposition  is  doubtless  true.  In  regard  to  the 
second,  Mr.  Stahl  admits  that  it  is  difficult  to  get  exact  data, 
and  states  that  while  the  higher  temperature  of  the  gas<  - 
(and  not  the  arsenic  in  the  pyrites,  as  is  claimed  by  some) 
is  detrimental  to  the  lead,  this  could  he  avoided  by  proper 
construction  so  as  to  cool  the  gases  before  entering  the  first 
■chamber. 

Mr.  Stahl  gives  the  following  estimate  for  the  relative 
cost  of  acids  from  brimstone  and  pyrites. 


Cost  of  Chamber  Aciil  from  Brimstone. 

Dols. 

-  brimstone  (5,600  lb.)  at  21  dols.  per  ton 5*2  "50 

2351b.  nitre   (=  1  per  ceut.  of  the  brimstone)   at      4'50 

Scents  per  lb. 
220  lb.  sulphuric  acid,  60°  B..at  to  cents  per  100  lb. . .      0-83 


i  .....  . 

in.  In. 1.  .1 1, 
Wi  a  mill  tsar  "ii  bit  i  Id  I  ng,  furnace,  chambers,  a.'..     6*40 

1 1 .  .Hi-.  par  ton  iced. 

\i  |.  hi  -  .I  building*,  (u 

ton  chamber  acid  produi 

I  fog 

0(1  

..  invested K'OO 

Prodnel  i— ts|  tons  (8,000  in.  <■ . 

.1 

■  hambt  r  At  id  ft  on  /  V 

U..TJI  lb.),  :it  avnilable  Bulpliur.    iruu 
it  8-00  dols. 
lsn  in.  nitre  I     i  per  cent,  of  the  available  lulphur) 

at  l'  .-.■nu  per  in. 

250  lb.  of  sulphuric  acid,  00    B.,  al  10  cents  per  100 lb,      1*00 

iking  of  tho  pyrites,  and  removing  the  residue  ■ .      l'OO 

Sir  ■■  Bra n    include  I  for      D'N 

boill 

w  ■  M-  rui'l  tear  on  buildings,  furnaces,  chambers,  Ac,  5*50 

50  cents  !"■:  i ihamber  acid  produi  <  <l. 

Bepairs  on  buildings,    furnaces,  chambers,  -v.'..  _.'.  -'!'> 

cents  !■  i '"-j-  acid  product  i. 

Puel,  light,  ftc 2 '00 

Office  expenses 6*00 

Interest  on  capita]  invested   5'50 

Product:— 11  tons  -2. lb. each]  =  28,0001b. cost    «8*75 

Oni   ton  chamber  acid,  60   B.,  cost  6*25  dols. 

From  this  table  it  will  be  seen  that  pyrites  is  taken  as 
costing  6-00  dols.  the  long  ton.  and  the  C0»l  Of  acid  made 
from  it  is  :t  cents  more  per  ton  than  from  brimstone.  Hut 
the  price  of  pyrites  is  too  high,  the  average  price  for  1893 
being  3 •  50  dols.  per  long  ton,  and  a  fair  average  fur  the  past 
three  years  would  not  be  more  than  3 -00 dols.  per  ton;  and 
with  tin.  pyrites  at  3 "50  dols.  per  ton,  the  cost  of  acid  would 
be  5'00  dols.  instead  of  6*25  dols.  per  ton. 

With  the  United  Stat.-  almost  entirely  dependent  upon 
Sicily  for  her  supply  of  brimstone,  there  seems  to  be  little 
reason  why  our  pyrites  deposits  should  not  be  made  the 
source  of  supply  for  commercial  acid,  which  can  be  made 
as  weil  and  cheaply  in  the  United  States  as  anywhere,  the 
conditions  being  the  same,  though  labour  is  jo  to  100  per 
cent,  more  than  iu  foreign  countries,  and  almost  exactly 
100  per  cent,  more  than  was  paid  -18  years  ago. 

Canadian  competition  is  a  matter  of  some  importance ; 
the  Canadians  manufacture  more  than  they  can  use,  and 
sell  the  balance  in  our  market  at  ;.n  advantage  which 
manfacturers  here  cannot  compete  with,  owing  to  their 
protective  rate  of  '  cent  per  lb. 

Sulphuric  aeid  is  largely  manufactured  in  this  country  at 
different  factories  in  the  east,  especially  the  petroleum 
refineries  and  the  fertiliser  factories,  where  they  have  plant 
for  the  purpose. 

Salt. — The  salt  productof  the  United  States  in  1893  was 
as  follows  :  — 

Table  salt 1,024 

■     Daily    7i'.7.:i74 

Common,  fine .",- 1; 

„        coarse 444,403 

Packers  

Solar  8,11 

Rock  i.ssi.tr, 

Millm--  5,141 

ultui-al 6,413 

Total  value *>054 

It  is  produced  in  Michigan,  New  York,  Ohio,  West  Vir- 
ginia, Louisiana,  California,  Utah,  Nevada.  Kansas,  Illinois, 
Virginia,  Pennsylvania,  Texas,  &c. 

American  salt   has   been  so   improved   by  new  pr 
which    each    producer   holds    secret,    that    importation    of 
refined  salt  has   alo  d.     Table  and  dairy  salts  are 

now  prepared  practically  chemically  pure,  free  from  gyp- 
sum, calcium  chloride,  and  magnesium  salts.  The  elimina- 
tion of  these  impurities  has  been  attempted  for  years,  but 
only   recently  accomplished  at    a    paying   cost.     The  value 
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of   imported    salt    entered  for    consumption    in    1893    was 
141-U7  dols.,  Hie  amount  of  duty  paid  301,97260  dols., 
the  quantity  of  salt   withdrawn  from  warehouse  for  curing 
fish  93,937,304  lb. 

Natural  Sodium  Suits. — The  geographical  occurrence  of 
natural  carbonate  of  soda  in  the  the  United  States  is 
principally  confined  to  the  arid  regions  of  the  Great  Basin, 
especially  to  the  Soda  Lakes,  at  Ragtown,  Nevada  ;  Mons- 
lake,  Mono  County  ;  Owens  Lake,  Inyo  County  ;  California 
and  A 1  Den  Lake,  Oregon;  and  to  the  many  dry  deposits 
and  incrustations  in  the  same  regions. 

These  lakes  are  for  the  most  part  residues  left  by  the 
evaporation  of  larger  bodies  of  water,  the  shore  lines  of 
which  can  be  traced  at  considerable  distances,  sometimes 
several  hundred  feet  above  the  present  desert.  This  con- 
centration has  increased  the  proportion  of  their  mineral 
salts,  and  sometimes  this  concentration  reaches  the  crystal- 
lising point,  when  the  sodium  carbonate  appears  as  a  white 
incrustation  on  the  shores  of  the  lakes. 

The  production  of  natural  carbonate  of  soda  in  1893 
amounted  to  about  3,100  tons,  of  which  one-fifth  was  soda 
ash  and  crystal  carbonate. 

The  Wyoming  sulphate  has  received  new  attention  in 
the  last  two  years.  lu  1892,  1,670  tons  of  salt  cake  were 
shipped  from  the  Laramie  works.  Improvements  were 
being  made  in  the  works  in  1893,  and  new  plants  for  pro- 
ducing the  carbonate  were  erected  in  other  places  in 
Wyoming  during  the  year.  These  causes  interfered  with 
the  production  of  both  salts. 

Natural  Bora.r. — The  waters  of  the  soda  lakes  also 
contain  small  quantities  of  sodium  borate,  which  the  volcanic 
neighbourhood  easily  accounts  for. 

In  various  places  in  the  arid  regions  of  California, 
Nevada,  and  further  north,  even  in  Eastern  Washington, 
which  form  the  volcanic  belt,  there  are  deposits  of  borax  and 
borate  of  lime,  which  have  been  worked  more  or  less 
successfully.  The  origin  of  the  soda  and  the  lime  is  to  be 
ascribed  to  the  feldspars  of  the  volcanic  rocks,  which 
furnished  those  bases  for  the  boracic  acid  which  was 
supplied  by  the  volcanic  emanations.  Some  springs  in  the 
volcanic  belt  still  contain  traces  of  boracic  acid.  The 
borates  formed  in  this  way  were  concentrated  in  lakes  or 
ponds  in  the  same  way  as  the  carbonates  until  crystal- 
lisation took  place.  The  present  bed  is  former  lake  or 
pond  deposits  of  this  kind. 

In  1892,  12,538,196  lb.  of  borax  was  produced  ;  in  1893, 
8,699,000.  The  falling  off  in  1893  was  due  to  the  dulness 
of  trade.  The  average  value  from  1889  to  1894  has  been 
7  J,  cents  per  lb.  At  the  time  of  the  discovery  of  borax  in 
California  the  price  was  32  cents  per  lb.  543.967  lb.  crude 
borates,  11,230  1b.  refined  borax,  and  771,775  boracic  acid 
for  potters'  use,  were  entered  for  consumption  from  bond 
in  1893,  paying  55,469-26  dols.  duty.  Over  21,000  tons 
of  borax  are  used  annually,  about  one-third  of  which  is 
produced  in  the  United  States. 

The  Occidental  Alkali  Company's  property  consists  of  a 
dry  deposit  of  soda,  about  800  acres  in  extent,  situated  at 
the  Douth  Springs,  about  four  miles  from  the  Carson  and 
Colorado  K.R.,  at  Troua  Station. 

The  deposit  varies  in  depth  from  Sin.  15  in.  18  in.,  and  con- 
sists of  sesquicarhonate  of  soda  with  some  sulphate  and 
chloride  ;  its  average  composition  is  as  follows  : — 

XA.C.'i > , 30 

X  AHi  i  >3 SO 

XA..IO, 15 

NAC1 10 

Insoluble  (sand,  4c.) 10 

M  Mure ."> 

In 

The  proportions  vary  slightly  in  different  portions  of  the 
deposit,  some  parts  yielding  as  high  as  95  per  cent,  of 
carbonate  and  bicarbonate.  When  the  surface  deposit  is 
removed,  it  renews  itself,  coming  up  at  the  rate  of  1  in.  per 
annum,  and  is  practically  inexhaustible. 


The  process  of  manufacture  is  as  follows:  — 

1st.  The  crude  soda  is  shovelled  up  in  win  rows,  being 
allowed  to  stand  some  time.  The  rains  dissolve  the  sul- 
phate, raising  the  content  of  carbonate  and  bicarbonate. 

2nd.  The  crude  soda  is  hauled  to  works,  where  it  is 
thrown  into  shallow  wooden  vats.  Hot  water  is  run  in, 
and  the  whole  mass  stirred  up,  making  a  solution  of  22:  to 
24  Baurne  as  it  leaves  the  dissolver.  The  major  portion 
of  sand  remains  in  the  dissolver  while  the  solution  is 
run  into  a  settling  vat,  where  it  is  allowed  to  stand  until 
clear.  It  is  then  drawn  into  ground  vats,  200  feet  square 
(which  are  dug  in  a  peculiar  impervious  volcanic  mud), 
during  spring  and  early  summer,  until  a  depth  of  18  to  24 
inches  is  reached.  As  the  season  advances  evaporation 
takes  place,  bringing  the  density  of  the  solution  up  to  29? 
Baume,  when  soda  is  precipitated  in  form  of  sesquicarhonate, 
or  urao.  (A  mixture  of  carbonate  and  bicarbonate.) 
The  soda  thus  precipitated  is  in  the  form  of  a  hard  cake, 
from  1  in.  to  6  in.  thick.  When  the  bulk  is  precipitated, 
the  solution  is  drawn  off,  and  the  cake  taken  out  and  piled 
up  to  dry.  In  this  form  it  is  used  in  the  manufacture  of 
borax  from  borate  of  lime,  the  excess  COo  present  being 
valuable  as  a  precipitant  for  the  lime  of  the  borate  of  lime. 

By  heating  to  150°  or  above,  the  moisture  and  free 
carbonic  acid  are  given  off,  leaving  a  normal  carbonate  of 
soda  or  soda  ash,  often  as  high  as  97,  98,  and  99  per  cent. 
NAX'U, 

After  the  crop  of  summer  soda  or  urao  is  taken  up,  the 
solution  is  run  back  into  the  ground  vat,  care  being  taken 
to  keep  the  density  below  34'.  As  the  season  advances  a 
crop  of  soda,  low  in  carbonate  and  bicarbonate  and  high  in 
sulphate,  is  thrown  down.  The  solution  is  then  weakened 
down  to  25°  to  26"  B.,  at  which  point  it  is  kept  until  frost 
occurs,  when  the  entire  contents  as  carbonate  and  bi- 
carbonate, together  with  whatever  sulphate  is  left,  is  thrown 
down  as  cold-weather  soda,  or  hydrated  carbonate,  leaving 
chloride  in  solution.  This  salt  solution  is  then  run  to  waste 
(or  into  a  separate  vat,  to  precipitate  salt  for  the  following 
season)  and  the  crop  of  cold-weather  soda  is  taken  out  and 
piled  up  in  the  open  air  until  warm  weather  approaches. 
It  is  then  broken  down  and  spread  upon  flat  forms  to 
dry,  giving  an  effloresced  soda  (or  crystal-carbonate  so- 
called)  which  is  very  much  liked  by  soap  manufacturers 
for  crutching,  and  by  makers  of  washing  powders,  and  is 
quite  saleable  as  a  substitute  for  common  sal  soda. 

Columbus  Bora.r  Company,  CalmviUe,  Nee,  manufacture 
principally  concentrated  borax  and  also  boracic  acid. 
They  produced  from  1887  to  July  1893  about  50  tons 
concentrated  borax  per  month,  and  since  January  1894, 
about  30  tons  monthly.  Without  Chinese  labour  they 
would  have  to  shut  down,  prices  being  unremunerative. 

Phosphate  Bock  is  found  in  Florida  and  South  Carolina. 
Phosphate  nodules  are  found  in  Tennessee.  Phosphate 
rock,  containing  about  50  per  cent,  of  bone  phosphate,  is 
found  at  Castle  Hayne,  North  Carolina. 

Fluorspar  is  produced  only  in  one  locality  in  the 
United  States,  near  Koseclare,  Illinois.  The  product  in 
1393  was  12,400  short  tons,  valued  at  84,000  dols.  In 
addition  to  its  use  for  metallurgical  purposes,  fluorspar 
is  consumed  in  the  manufacture  o!  glass  and  of  hydrofluoric 
acid. 

Aluminium. — Practically  the  aluminium  in  the  world  is 
now  in  the  hands  of  two  large  concerns,  one  being  the 
Pittsburg  Reduction  Company,  now  manufacturing  at  New 
Kensington  with  the  advantage  of  cheap  coal  in  the 
Pittsburg  seam  (costing  only  about  one  half  dollar  per  ton 
delivered  at  the  works),  and  usiug  compound  engines  and 
best  forms  of  dynamos,  pumping  water  from  the  Alleghany 
River,  with  works  situated  on  their  own  property  in  the 
country.  They  are  thus  in  a  position  to  generate  power 
as  cheaply  as  possible  with  steam.  They,  however,  expect 
to  manufacture  the  metal  at  Niagara  Falls  with  cheaper 
power.  They  have  their  own  works  there  already  com- 
pleted, which  will  be  in  operation  as  soon  as  the  Niagara 
Falls  Power  Company  have  their  plant  completed.  The  other 
company  is  the  Aluminium  Industrie  Actien  Gesellschaft, 
manufacturing  at  the  falls  on  the  Rhine  at  Switzerland,  and 
making  several  tons  of  aluminium  per  day. 
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ite  i-  nn  ore  whioh  furnishes  mora  and  mora  of  the 
raw  material  from  whioh  aluminium  maj  ha  manufactured, 
.iml  this  in  procured  in  Qi  ■  and  Alabama.  ("he 
sYrkansat  bauxite  deposits  will  probably  be  developed  in 
i  BS  i  for  making  alum. 

The  puritj  ofoi orcial  aluminium  sold  bj  the  Pittsburg 

deduction  C paoj   varies    i r. .m    94   to  99*75   per  cent. 

Of  the  output,  a  small  proportion  was  in  the  form  of 
aluminium  alloys,  especial]]  hronse,  bul  .i  large  proportion 
of  the  bronze  round  in  commerce-is  made  from  metallic 
aluminium  previously  obtained.  The  greater  pari  of  the 
product  was  used  as  an  addition  to  ateol.  Nearbj  all  the 
ateel  makers  use  a  small  proportion  of  aluminium,  with  the 
result  of  less  waste  mcastings.  For  example,  the  amouot 
of  waste  m  crop  rials  of  steel  rails  is  lessened  profitably. 
Engot  aluminium  also  is  used  for  the  manutai-iure  of 
aluminium  cooking  utensils  and  novelties,  and  this  industry 
is  extending  satisfactorily.  The  remainder  of  the  product 
goes  .'in  as  sheet  and  wire  for  many  purposes,  including 
printing  from  aluminium  plates  instead  of  m r  stone- 
Copper. — In  addition  to  the  product  of  American  ores  in 
I,  7,723,387  lb.  were  produced  from  imported  pyrites. 
Tin-  exports  of  ore  and  matte,  835  i  wt.  10  lb  ;  of  pie-,  liars, 
sheet,  and  old  metal,  138,984,138  lb.  Imports  of  fine  copper 
in  ore.  7,256,013  lb.  ;  regulus  and  black  copper,  3,175,559  lb. 
Sulphate  of  copper  is  largely  manufactured  in  the  United 
States,  and  is  used  for  all  technical  purposes,  for  sprinkling 
vineyards,  .V<  .  The  production  is  greater  than  the  demand 
for  domestic  use,  therefore  large  quantities  are  exported. 

Lead. —  American  mines  produced  356,781,000  lbs.  pig 
lead,  and 8,392,502  lb.  were  imported. 

Paints. — 

Tons,  Ll>. 

The  production  of  White  lead 7-M7-J    Import  I 

K.  d  lead 6,122        ..       -   1,982 

Litharge 11,077 

„                Orange  mineral  ....  257 

Zinc  white 24.059 

,.                   1  ltramarine 113,047 

Bromine  is  manufactured  from  the  mother  liquors  of  salt 
works,  as  obtained  in  Western  Pennsylvania,  West  Virginia, 
the  Ohio,  and  Kanawaha  Valleys.  Bromide  of  potassium 
is  largely  manufactured  for  consumption  in  this  country, 
and  for  export. 

Aretafe  of  Lime. — Acetate  of  lime  and  its  associate  pro- 
duct, methylic  alcohol,  is  manufactured  on  a  large  scale. 
Two  qualities  of  acetate  are  produced,  known  as  "  brown  " 
and  "grey,"  the  production  of  the  latter  forming  about 
one-fifth  of  the  total.  In  1880,  :t,'>  firms  were  engaged  in 
this  manufacture,  producing  5S0  tons  of  acetate  and  600 
barrels  spirit  per  month.  The  manufacture  is  now  in  the 
hands  of  a  syndicate,  with  an  invested  capital  of  about 
4,000,000  dols.,  and  the  output  is  about  2,000,000  galls. 
wood  alcohol  and  20,000  tons  acetate  lime  per  annum. 

In  this  connection,  the  manufacture  of  acetic  acid  may 
be  mentioned,  also  the  manufacture  of  chloroform  from 
acetone  and  ketones,  a  purely  American  industry.  The 
probable  output  is  300,000  to  325,000  lb.  per  annum. 

Coal-Tar  Products. — In  ISS:i  there  were  nine  different 
plants  employed  in  the  manufacture  of  coal- tar  dyes,  when 
protection  made  the  production  remunerative,  but  it  is  not 
probable  that  so  many  exist  now,  protection  having  been 
modified  and  the  crude  material  having  to  be  imported. 
The  principal  cause  for  non-development  is  as  with  many 
other  industries — 

1st.   High  wages. 

2nd.  Great  first  cost  of  plant  and  larger  annual  cost  of 
wear  and  tear. 

3rd.  High  cost  of  coal-tar  preparations  and  other 
chemicals  and  materials. 

4th.   High  tax  on  alcohol  for  industrial  pnrpi 

Aniline  oil,  crude  and  distilled  liquid  carbolic  acid,  all 
kinds  of  aniline  colours,  coal-tar,  pitch,  creosote,  dead  oil, 
benzol,  toluol,  solvent  naphtha,  nitrobenzol,  naphthalene, 
Turkey-red  oils,  Sec.  are  manufactured. 


Ammonia.— Sulphate  tied    in    thin 

': )  fi tin-  ammoniacal  liquor  i  ind  the 

bono  liquor  of  1 works.     The  i tuction  "i   gas-liquor 

has  steadilj  decreased  foi  the  past  10  yeai  ,  owing  lo  less 
n  quired,  until   the  quantity  now    is    very 
insigi  i  be  sulphate  -  I    ainc  by   bone 

coal    in  inufacturers    is    of    inferioi    qu  dil  for 

fertilising  purposes,  and  the  entire  product  is  small.  The 
domestic  production  ol  carbonate  ol  ammonia  is  only  about 

one  half  'i  I  the  total  consumption.    Anhydrous  ami da  and 

Liquor  ammonia,  employed  in  the  manufacture  ol   irtil 

id   the  production  of  cold  rgely 

manufactured. 

Ferlilisex        1 he   exhaustion  of  the  soil  in  the  eastern, 

-  .  and  southern  Stati  b,  bos  en  at  d  a  hi  l  lor 

manufactured   manures,    particularly     in    tl  ami 

•   sections,    and    their    mi  has 

ised  i"  ~n.li  an  enor us  extent,  that   l  ition 

of  fertilisers  has  become  oni    of  thi  dustries  in 

ihe  I  nitc.l  siaies,  particularly  in  those  districts  where 
mineral  phosphates  are  produced.  The  raw  material  com- 
monrj  employed  in  the  manufacture  of  commercial 
fertilisers  are  bone  phosphal  J,  blood, 

fish,  tankage,  sulphate  of  ammon  of  soda,  chloride 

of  potassium,  sulphate  of  potash,  and  kainit  and  such 
niali  rial-. 

The  quantity  produced  in  1890,  from  different  sources, 
was  1,897,806  tons. 

1  he  agi  icnll  -.  Stal    in  thi   anion  is  watched  by 

bands  of  trained  scientific  men.  who  take  special  interest  in 
the  State  in -which  they  are  located.  By  federal  lets  ol 
1852  and  1890  large  grants  of  land  and  money  are  made  for 
the  support  and  maintenance  of  at  least  one  agricultural 
college  in  every  State.     The  Central   I  ie  Experi- 

ment Stations  is  at   Washington,  with  Dr.  II.  M.  Wiley  at 

its  head. 

From  this  body   is  organised  the  Assi  Official 

Agricultural  Chemists,  formed "  to  insure  uniformity  and 
accuracy  of  the  methi  ds,  results,  and  modes  of  -tatement  of 
analysis  of  the  materials  connected  with  the  agricultural 
industry."  They  report  upon  the  chemical  composition  and 
physical  propertie-  of  cereals,  the  principles  and  methods  of 
soil  analyses,  and  the  capabilities  of  such  soils,  methods  of 
analyses  of  commercial  fertilisers,  cattle  foods,  and  dairy 
products,  sugar  and  fermented  liquors,  fruit  juices,  alcoholic 
beverages,  &C ,  and  also  inquire  into  the  extent  and 
character  of  food  adulterations.  &c. 

As  cm  example  of  the  work  done  in  one  of  the  States 
alone,  Georgia,  under  the  charge  of  Dr.  Geo.  F.  Payne, 
State  Chemist.  1,375  official  analyses  wen-  made  during*  the 
season  189:i— I,  comprising  7'_'-l  brands  of  fertilisers  sold  in 
the  territory,  and  representing  an  output  of  315,012  00  tons, 
the  increase  being  v,-r\  considerable  since  the  organisation 
of  the  department  in  1  sr-4  5,  when  110  samples  w.  re 
analysed,  representing  an  output  of  IS/,  IS-oo  tons.  The 
bulletins  published  in  these  departments  are  of  great  value 
and  interest. 

Glycerin. — Tn  1S48  the  output  of  glycerin  manufactured 
in  America  was  15  lb.,  which  was  manufactured  by  Shoe- 
maker from  lead  plaster;  in  1850  the  output  had  gone  up  to 
150  Hi.  ;  in  istj.'i  the  value  of  nitro-glycerin  as  a  bleaching 
agent  became  recognised,  and  in  lsc,7  it  was  largely 
employed  in  the  manufacture  of  dynamite. 

The  glycerin  used  for  this  purpose  is  obtained  from  the 
candle  factories  and  soap  lyes,  and  the  estimated  quantitv 
thus  obtained  is  S,000,000  lb.  per  annum. 

The  demand  for  refined  glycerin,  however,  increa- 
fast,  that  in  ls74  there  was  not  sufficient  to  meet  the 
demand,  so  that  supplies  of  crude  material  suitable  for 
refining  had  to  be  imported  from  Kurope,  and  in  that  year 
576,574  lb.  of  crude  glycerin  was  imported,  and  the  demand 
has  increased  s0  rapidly  that,  in  ls'.'-'S.  1 G. 440.2 1  :t  lb.  were 
imported,  all  used  in  the  manufacture  of  refined  glycerin. 

Potash. — The  manufacture  of  potash  and  pearlash  has 
been  carried  on  for  a  long  time  by  the  leaching  of  wood 
ashes,  the  only  source  of  these  salts  in  the  United  States. 
The    production    has    decreased    materially    owing   to  the 
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scarcity  of  wool,  ami  although  there  is  still  a  demand  for 
jt,  it  has  to  '"  been  replaced  by  soda. 

Bichromate  of  Potash, -was  one  of  the  first  chemical  salts 
manufactured  in  this  country  owing;  to  the  discovery  of 
,  itensive  chrome  ore  deposits  in  Maryland,  from  which 
source  the  greater  part  was  obtained  until  the  discovery 
of  ore  in  California.  The  production  in  1880  was 
000  lb. 

Prussiate  of  Potash  has  been  manufactured  for  50  years. 
In  I $43.  69,470  lb.;  in  1893,  646,226  lb.  of  red  prussiate 
was  manufactured,  the  raw  material  being  crude  carbonate 
of  potash,  produced  in  this  country  from  wood  ashes  and 
waste,  horns,  leather,  scraps,  &c. 

Soda. — The  production  of  soda  according  to  the  census 
report  of  1880  was  40,259,938  pounds  or  about  10  per 
cent,  of  the  quantity  consumed.  The  total  production, 
according  to  the  eleventh  census  report,  1890,  was 
333,124,357  pounds.  The  Solvay  Process  Co.,  Syracuse, 
X.Y..  manufacture  soda  ash  by  the  Solvay  or  ammonia 
process.  In  addition  to  soda  ash  they  produce  caustic 
soda  and  bi-carbonate  of  soda,  and  recently  a  more  con- 
centrated form  of  soda  crystals.  They  have  also  lately 
put  upon  the  market  a  crown  filler,  for  paper-makers' 
use,  for  which  the  demand  is  rapidly  increasing.  Their 
output  of  soda-ash  represents  100,000  tons  this  year,  of 
which  they  will  probably  consume  one  half  in  their  own 
works.  The  total  quantity  of  soda  ash  prcduced  in  this 
country  would  not  exceed  67,00')  tons.  The  quantity  of 
bicarbonate  of  soda  produced  in  1890  is  estimated  at  40,000 
tons ;  the  present  production  is  estimated  at  between 
50,000  and  60,000  tons.  The  salt  used  by  the  Solvay 
Process  Co.,  is  obtained  from  the  rock  salt  deposits  just 
south  of  Syracuse,  and  their  coal  from  the  Pennsylvania 
coal-fields.  The  Pennsylvania  Salt  Manufacturing  Co., 
Natrona,  Pa.,  manufacture  sal  soda,  bicarbonate  of  soda, 
caustic  soda,  refined  sulphate  of  soda,  sulphuric  acid, 
sulphate  of  copper,  caustic  potash,  alum,  copperas,  chloride 
of  calcium,  nitric  and  hydrochloric  acids,  common  salt, 
potassium  sulphate,  sulphate  of  alumina,  &c.  They  are 
also  large  importers  of  cryolite.  Natrona  is  reported  to 
be  the  only  factory  in  the  United  States  which  utilises  all 
its  materials  in  the  most  rational  manner. 

Electrolytic  Alkali. — Should  success  follow  the  working 
of  the  "  Castner  "  process  to  electrolyse  sodium  chloride 
for  the  preparation  of  caustic  soda  and  chlorine,  it  is 
probable  that  the  manufacture  will  be  carried  on  an 
extensive  scale  in  this  country.  So  far  electrolytic  processes 
have  not  proved  a  commercial  success. 

The  Power  of  Niagara. 

As  power  is  an  important  factor  in  manufactures, 
especially  since  the  electrolytic  methods  are  coming  into 
use,  the  idea  of  the  Cataract  Construction  Company, 
through  one  of  its  subordinate  organisations,  Niagara  Falls 
Power  Company,  for  generating  cheap  power  will  un- 
doubtedly develop  many  lines  of  work  in  the  future,  and 
may  be  of  interest. 

The  water  surface  of  the  Great  Lakes  (except  Lake 
Ontario)  is  84,000  square  miles.  Their  watershed  covers 
240,000  square  miles,  or  more  than  twice  the  area  of 
Great  Britain  and  Ireland.  Length  of  shore  lines,  5,000 
miles  ;  volume  of  water,  6,000  cubic  miles,  of  which  Lake 
Superior  contains  a  little  less  than  one  half;  and  rate  of  out- 
flow at  Buffalo,  217,000  to  275,000  cubic  feet  per  second. 
Niagara  Falls  are  23  miles  below  Lake  Erie,  and  14i  miles 
above  Lake  Ontario.  The  drop  is  165  ft.,  and  the  depth  of 
water  just  below  the  falls,  189  ft.  The  volume  of  water  in 
the  lakes  is  such  that  it  has  been  estimated  that  even  if  no 
rain  fell,  the  flow  of  the  river  would  be  continuous  at  its 
present  rate  for  100  years  if  the  lakes  could  be  gradually 
drained.  Such  is  the  never  failing  reservoir  from  which  the 
Niagara  Falls  Power  Company  proposes  to  draw  its  supply. 
The  company  has  acquired  1,600  acres  of  land  stretching 
to  a  point  five  miles  easterly  and  three  miles  northerly  from 
the  Falls.  Of  this  1,071  acres  are  intended  to  be  devoted 
for  mill  sites  for  manufactories. 

Total  water  power  of  the  Falls  is  7,000,000  horse-power, 
of  which  it  is  proposed  to  use  125,000  horse-power. 


The  Canal.  —  The  main  canal  is  protected  against 
floating  ice  by  having  its  entrance  directed  down  stream,  . 
and  by  a  floating  boom  fastened  to  the  iron  piers  at  it* 
mouth.  The  canal  is  1.300  ft.  long,  100  to  130  ft.  wide,  and 
the  depth  of  water  will  average  12  ft.  The  greatest  velocity 
in  the  canal  will  he  4 -17  ft.  per  second  when  a  sufficient 
amount  is  being  fed  to  the  tributaries  to  produce  100.000- 
horse-power.  From  this  inlet  canal  the  water  is  led  through 
steel  penstocks  to  the  turbines  and  is  discharged  into  a 
channel  at  the  bottom  of  the  wheel  pit,  from  which  it  flows 
into  the  main  tunnel  aud  is  returned  to  the  Niagara  River  at 
the  portal  just  below  the  upper  Suspension  Bridge.  The 
wheel-pit  (cut  into  the  solid  rock)  is  178  feet  deep,  21  feet 
wide,  and  at  present  140  feet  long.  When  it  is  continued  to 
its  full  length  as  planned  it  will  provide  for  10  inlets  and  be 
about  4o0  feet  long.  The  tunnel  is  lined  throughout  with 
vitrified  brick,  a  total  of  over  13,000,000  being  used  in  the 
construction.  Three  turbines  of  5,000  horse-power  each  are 
already  in  position,  and  the  dynamos  are  nearly  ready  to  be 
placed.  The  tunnel  is  7,250  feet  long,  14  to  18  feet  wide, 
and  21  feet  high.  The  grade  is  36  feet  to  the  mile,  and 
the  tunnel  passes  200  feet  under  the  city  of  Niagara  Falls. 

The  work  of  construction  was  commenced  by  Rogers  and 
Clement  of  New  York,  the  contractors,  October  4th,  1890. 

The  company  has  entered  into  contracts  with  the  Pittsburg 
Reduction  Co.,  to  secure  6,000  electrical  horse-power  for 
the  manufacture  of  aluminium,  and  more  recently  a  contract 
for  10,000  electrical  horse-power  has  been  entered  into- 
with  Carborundum  Co.  for  the  manufacture  of  the  new 
abrasive  material — carborundum.  The  hydraulic  power  i< 
already  applied  to  the  works  of  the  Niagara  Falls  Paper 
Co.,  who  grind  between  40  and  50  tons  of  wood  pulp  per 
day,  but  the  mechanical  and  electrical  equipments  of  the 
plant  are  not  yet  in  readiness  for  distribution  of  power. 
The  works  of  the  Pittsburg  Reduction  Co.  are,  however, 
nearly  completed,  and  the  foundation  is  now  being  laid  for 
the  Carborundum  works. 

Other  manufactures. — There  are  13  establishments  in  the 
United  States,  manufacturing  bone  black,  animal  charcoal, 
and  ivory  black,  with  an  invested  capital  of  6,000,000  dols. 

It  is  not  to  be  expected  that  I  could  complete  the  list  of 
chemical  industries  in  this  address,  but  I  simply  give  some 
idea  of  what  is  being  done  in  certain  directions.  Such 
manufactures  as  starch,  sugar,  glucose,  dextrine,  alcohol, 
See.,  are  produced  in  enormous  quantities  in  several 
factories.  Soaps  of  all  kinds  are  manufactured  largely  for 
various  uses,  domestic  and  technical,  and  also  exported  in 
large  quantities.  Some  of  the  factories  are  equipped  with 
more  modern  appliances  than  any  in  the  world.  Other 
industries  are  the  distillation  of  essential  oils  and  the  manu- 
facture of  synthetical  odours,  dyes,  paints,  colours,  varnishes, 
cotton  seed  oil,  linseed  oil,  glue,  gelatin,  and  even  the 
rare  earths,  lanthanum,  neodymium,  praseodymium,  zir- 
conium, cerium,  and  thorium  (by  the  Welsbach  Chemical 
Co.,  Gloucester,  New  York),  the  manufacture  of  ceramics, 
building  bricks,  pottery,  terra  cotta,  &c,  for  which  we 
have  a  high  reputation. 

Glass-makjxg  Industry. 

In  the  "  Engineering  Magazine,"  March,  1893,  there  is  a 
most  interesting  and  historical  article  by  Mr.  R.  M. 
Atwater,  on  the  glass-making  industry  in  America.  The 
manufacture  of  glass  bottles,  chemical  ware,  window  glass, 
polished  plate  glass,  pressed  glass  and  coloured  glass,  is 
described.  He  writes: — "The  flint  glass  business  now 
centres  in  the  United  States  Glass  Co.  of  Pittsburg  for 
table  ware,  and  the  works  of  Whithal  Tatum  and  Co.  of 
New  Jersey  for  druggists,  and  chemists'  ware.  To  the  same 
department  belongs  pressed  glass ;  and  although  a  very  old 
process,  to  American  glass  makers  is  due  its  practical  and 
enormous  development  during  the  last  20  years.  The  glass 
press  is  a  finely  designed  machine,  aud  by  it  the  cost  of 
table  ware  is  greatly  reduced  and  the  variety  of  shapes 
infinitely  increased.  The  moulds  that  produce  these  shapes 
are  of  great  cost  and  variety.  The  art  has  been  copied  by 
the  foreigners  and  the  best  forms  of  the  American  moulds 
and  presses  are  to  be  found  in  England  and  Germany,  and 
their  products  are  a  close  imitation  of  our  best  lines. 
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making  "f    chemical   glassware    in    America   ira« 
u    direot    result    of   the    Philadelphia    Exhibition  of   i  >>  7 1 '•  - 
This  glass  is  a  triple  tilicate  of  potash,  Bodn  and  lime,  nod 
also  contains  alumina.     This  last  gives  it  a  dull  appeni 
luit   adds  greatlj    to  ictorj  character.     1  p  to  this 

time,  tho  making  of  chemical  glassware  in  America  has  no) 
attained  the  high  Bohemian  or  German  standard,  though 
America  is  probably  the  best  market  in  the  world  for  chemical 
aware.  In  the  development  of  low  cost,  in  making 
metallic  aluminium,  it  is  possible  that  a  glass  may  b 
ducsd  that  «dl  have  the  flexible  character  of  mica  with  the 
rafmctori  uature  of  the  hest  Bohemian  glass.  The  making 
of  polished  plate  glass  in  America  was  tir-t  successfully 
established  bj  Captain  John  I!.  Ford,  of  the  Pittsburg  Plate 
Glass  Co.  ili-  early  work  resulted  in  failure 
sidarable  loss  oi  fortune,  but  not  daunted  in  1888,  be  put  nen 
works  in  operation  ;it  Creighton,  Pa.,  which  were  successful 
from  the  start.  The  fortunate  discover]  of  natural  gas  in  the 
\  iciuiry  of  the  works  led  ton  profitable  and  growing  business, 
which  now  forms  the  largest  plate  glass  works  in  America 
and  produces  nearly  half  of  the  total  American  product. 
Their  capacity  is  340  pots,  producing  200  Bq.  ft.  of  polished 
plate  glass  daily.  The  quality  is  fuuj  equal  to  the  French 
standard,  and  foreign  plate  glass  is  aow  practically  out  of 
the  American  market. 

Mr.  Thomas  Gaffield,  of  Boston,  discovered  the  first  effect 
of  sunlight  on  the  colour  of  window  glass,  It  is,  perhaps, 
the  onlv  American  contribution  to  the  physics  of  glass  that 
has  taken  rank  with  the  best  European  work.  Mr. 
(iailichl  baaed  his  conclusions  ou  the  results  of  experiments 
earned  over  a  period  of  fire  years,  the  practical  result  of 
which  was  to  demonstrate  that  the  only  way  to  nbtaiu 
permani ->.t  colourless  window  glass  was  to  make  it  from  the 
purest  materials. 

a    closing,    I    wish   to    call    your   attention    to     the 
subject  of:  — 

Alcohol. — Alcohol  is  the  chief  raw  material  used  in  the 
manufacture  of  expensive  chemicals,  and  is  taxed  at  about 
ten  times  its  cost  of  production.  If  that  part  of  it  which  is 
actually  decomposed  iu  the  manufacturing  processes  were 
exempted  from  taxation,  this  nation  would  make  from  it 
chloroform,  ether,  &C.,  at  as  low  a  cost  as  other  nations,  and 
their  use  as  solvents  would  be  as  much  increased  as  that  of 
alcohol  itself.  To  the  manufacturing  chemist  alcohol  is  as 
essential  as  iron  is  to  other  branches  of  industry.  Untaxed 
alcohol  would  sell  at  from  26  to  :(0  cents  per  gallon.  At 
present  it  sells  at  about  ,<J-'0U  per  gallon.  The  quantity  of 
alcohol  consumed  for  medical  and  manufacturing  purposes 
and  iu  the  arts  is  very  large,  and,  as  a  consequence,  the  tax 
paid  is  enormous. 

This  condition  of  affairs  may  appear  strange  iu  a  country 
where  there  is  a  law  w  hich  prescribes  that : 

•'  Any  manufacturer  finding  it  necessary  to  use  alcohol  in 
the  arts,  or  iu  any  medical  or  other  like  compound,  may  use 
the  same  under  regulations  to  he  presented  by  the  Secretary 
of  the  Treasury,  &C,  and  shall  be  entitled  to  receive  from 
the  Secretary  of  the  Treasury  of  the  I'uited  States  a  rebate 
of  tax  so  paid." 

The  fact  that  the  Secretary  of  the  Treasury  has  declined 
to  formulate  the  necessary  regulations  before  Congress 
meets,  and  thai  there  is  a  general  feeling  that  when 
Congress  does  meet  the  law  will  be  annulled,  is  my  reason 
for  bringing  this  subject  before  your  notice.  I  suggest,  for 
vour  consideration,  whether  we  as  manufacturers  can,  by 
any  united  action,  take  means  to  enforce  the  fulfilment  of 
the  law  or  any  modification  of  it  such  as  the  duty  of  50  per 
cent,  per  gallon,  and  by  such  a  compromise  satisfy  the 
Secretary  of  Treasury. 

Professor  II.  L.  Wilson,  member  of  Congress  for  West 
Virginia,  in  addressing  the  London  Chamber  of  Commerce 
in  August  last,  said  :  "  The  manufacturing  supremacy  of  the 
world  must  eventually  pass  to  that  people  and  that 
country  which  has  the  largest  basic  materials  of  industry 
and  the  readiest  and  cheapest  access  to  them,  ami  which 
brings  to  their  development  the  highest  intelligence,  the 
freshest  results  of  art,  science,  and  invention,  aud  the  best 
business  methods  to  their  production  and  distribution.  It 
is  because  we  are  more  and  more  confident  as  each  year 
passes  iu  the  exhaustless  supply  of  those  materials,  in  our 


oheapnesi   of  .,.,-,   -  to  them  and  out  ease  of  transporting 

them  to  ili.    markets,  and  it  control  oi  tl 

la' saving  appliances  which  the  world  today  is  inventing 

and  necking  to  us,.,  thai  «• 

some  da]  orothet  pat    to  the  1  nitcd  States  of  Ama 

\    fat    n    chemical  Industi  i<  rned,  before  this 

can   I'.-  ac iplisbed    icthing   has  to  l..-  dot 

recent  ion  has  been   banging  over  the 

country    ami  commerce  lias    been    almost    si   a  standstill, 
caused   by   the  want  once   in  the  stability  of  the 

law-,  newspaper  ex  iggeration  of  the  instabilities,  and  ., 

all  the  indue of  partisan  politi  We  "ant 

iper  real  estate,  cheaper  cosl  of  plant,  free  coal,  and 

we  Stand  t"  day  ;   or    we  want   absolute  pro- 
tection   fi  ,  very    man    on    equal 

ing,  no  tin-!-,  and  such  protection  guaranteed   fi 
si-i  tes   of    _\,  ui  ire,    so    thai    ample 

provision  can  1..-  made  forthe  requirements  of  the  people  by 
bom.  md  industries.     H    this  should  fail. 

then  free  trade  and  fair  trade. 

America  in  competition  with  the  world  could  hold  bet 
own  and  more,  lir-t  providing  for  domestic  consumption 
at  reasonable  prict  -  and  then  for  foreign  requirements  ; 
lor  as  ili,-  population  of  the  world  increases, the  increased 
d.iiiar. .1  for  manufactured  products  will  follow.  Nature 
herself  provides  advantageo  -  in  every   country 

for  the  development  of  natural   industries,  and  by  the   free 
exchanges  of  commodities  all  should  be  benefited  und  the 

Common  brotherhood  of  mankind  cemented. 

1  am  indebted  to  I >rs.  1\  1'.  Van  Dnnberg,  Geo.  F. 
Payne.  \V  I',  Sadtler,  Hugo  Schweitzer,  and  to  Mi 
S.  A.  Knapp,  Seward  \V.  Williams,  W.  M.  J.  Gordon, 
F.  Schoellkopf,  Chas.  Pfizer,  and  others.  Also  to  the 
census  officials  at  Washington,  United  Slates  Geological 
Survey,  statistics  compiled  from  the  mineral  resources  oi 
the  United  States.  1S'J3,  revenue  returns,  1893,  and  to  the 
Journal  of  the  Society  of  Chemical  Industry,  the  Chemist 
and  Druggist,  the  oil,  Paint,  and  Drug  Reporter,  Scientific 
American,  Engineer's  Magazine,  &C,  and  I  desire  to 
acknowledge  the  extreme  courtesy  with  which  my  enquiries 
have  been  met. 


Meeting  held  Monday,  Dectmber  6th,  1894. 


MR.    A.    It.    MASON    IN    TDK    CHA1K. 


Mr.  Cngerer  read  a  paper  on  "  Modern  Perfumery,'*  in 
which  he  mentioned  the  various  organic  substances  used 
in  this  branch  of  chemical  industry  . 


-owaoa*r»— - 


AX   APPABATUS   FOB    EXTINCTION. 

BY   CHAS.    K.    PABKBR. 

The  method  of  the  immiscible  solvents  for  the  separation 
of  alkaloids  and  other  substances  having  proved  itself  a 
useful  expedient  for  the  purposes  of  proximate  organic 
analysis,  particularly  pharmaceutical  assaying,  the  frequent 
attention  required  iu  using  the  separatory  funnel  has 
created  a  demand  for  automatic  apparatus  for  accomplishing 
otherwise  the  same  result. 

The  contrivances  of  You  Leddcii,  Heulsebosch,  and 
Smetham,  are  recent  inventions  for  the  extraction  of 
aqueous  solutions  with  ether. 
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Analogous  constructions  to  facilitate  extraction  with 
chloroform  seem  to  have  attracted  less  attention,  though 
they  are  mentioned  in  Prescotfs  organic  analysis  and 
probably  elsewhere. 


The  writer  lays  claim  therefore  to  merely  a  convenient 
construction  for  applying  well-known  principles. 

The  (aqueous)  solution  to  be  extracted  is  floated  in  the 
extraction  tube  B,  upon  a  sufficient  quantity  of  chloroform 
to  rise  well  above  the  side  tube  C  at  the  bottom. 

The  flask,  containing  a  small  quantity  of  chloroform, 
being  heated  on  the  water  or  steam  bath,  the  vapour  rises 
through  the  bent  tube  A  to  the  condenser  and  is  returned 
in  the  liquid  state  through  the  trap  tube,  the  solution  in  B, 
and  outlet  tube  C,  which  is  connected  with  the  flask  by  a 
larger  tube  and  a  corked  joint.  The  siphoning  out  of  the 
contents  of  B  is  thus  prevented.  By  shutting  off  the  heat 
and  opening  this  joint,  a  sample  can  readily  be  drawn  for 
ascertaining  the  progress  of  the  extraction. 

In  case  an  open  joint  at  this  point  is  such  a  desideratum 
as  to  counterbalance  the  objection  to  loss  of  solvent  by 
evaporation,  a  funnel  tube  bent  so  as  to  form  a  trap  may 
be  substituted  for  the  straight  tube  into  which  C  discharges. 
The  escape  of  hot  vapour  from  the  flask  being  thus 
prevented,  the  end  of  C  is  merely  strung  in  position  over 
the  enlarged  end  of  the  funnel  tube. 

The  tube  B,  being  made  from  a  screw-capped  tubular 
bottle,  the  writer  utilised  the  cap  for  its  suspension  by 
cutting  away  the  end  aud  attaching  a  copper  wire  hook  to 
the  threaded  collar  remaining. 

The  ascending  limb  of  A  should  be  jacketed  with  felt  to 
prevent  condensation. 


— — nnaooixxiac- 


A    NEW  REACTION    FOR  THE   DETECTION  OF 
SOAP  IN  LUBRICANTS. 

BY    H.    SCHWEITZER    AND    E.    I.CNGWITZ. 

The  analytical  chemist  is  very  often  called  upon  to  deter- 
mine the  presence  of  soap  in  fats,  oils,  &c.  Very  frequently 
lubricants,  such  as  mineral  oils  aud  tallow,  are  met  in 
commerce  to  which  soap  has  been  added  for  the  purpose  of 
adulteration.  The  specifications  accordingly  of  all  the 
leading  railroads  of  the  United  States  distinctly  point  out 
that  the  lubricants  must  be  free  from  soap.  Mineral  oils 
very  often  contain  small  quantities  of  soap,  especially 
aluminium  soap,  which  are  added  to  make  the  mineral  oil 
appear  thicker  and  more  consistent.  Since  the  use  of  such 
adulterated  products  for  lubrication  has  decided  dis- 
advantages, it  is  essential  to  have  a  sharp  reaction  by  which 
the  presence  of  soap,  even  in  the  minutest  quantities,  can 
be  qualitatively  established  beyond  any  doubt.  The 
methods  which  are  at  present  used  for  this  purpose  do  not 
give  satisfactory  results. 

( Inr  reaction  is  based  on  the  fact  that  metaphosphoric 
acid  is  soluble  in  absolute  alcohol  or  in  sulphuric  ether, 
whereas  the  metaphosphoric  acid  salts  of  the  alkalis 
and   alkaline   earths   are   insoluble   in  these  liquids.     We 


must  add,  however,  that  the  metaphosphoric  acid  salt  of 
ammonia  is  soluble  in  alcohol  or  sulphuric  ether.  But 
since  the  products  to  be  examined  are  mainly  lubricants 
which  contain  potash-,  soda-,  magnesia-,  or  alumina  soaps, 
but  never  ammonia  soap,  this  exception  is  of  no  importance 
for  our  new  reaction.  In  doubtful  eases,  however,  it  will 
be  required  to  test  for  ammonia  after  the  well-known 
methods. 

After  these  introductory  remarks  it  is  obvious  that  if  we 
treat  a  solution  of  any  fat,  oil,  or  wax  in  sulphuric  ether, 
benzine,  or  absolute  alcohol  with  a  saturated  solution  of 
metaphosphoric  acid  in  absolute  alcohol  or  sulphuric  ether, 
we  decompose  any  kind  of  soap  present  and  precipitate  the 
metaphosphoric  salts  from  this  solution. 

The  reaction  is  exceedingly  sharp  and  absolutely  reliable. 
But  it  must  be  remembered  that  some  waxes  and  ozokerite 
are  precipitated  from  their  solutions  in  benzine  by  means  of 
alcohol.  In  such  cases  we  must  use  both  the  reagent  and 
the  fat  in  ethereal  solution. 

\Ye  have  found  that  no  substances  which  are  present  in 
cod-liver  oil,  fish  oil,  sperm  oil,  lanoline,  except  the  fatty 
matter, give  precipitates  with  metaphosphoric  acid,  and  thus 
do  not  impair  the  value  of  our  reaction. 

To  determine  the  accuracy  of  our  test,  we  dissolved 
5  drops  of  the  substauces  enumerated  below  in  5  cc.  of 
benzine  (boiling  point  below  75"  C),  and  treated  this 
solution  with  1  cc.  of  a  saturated  solution  of  metaphosphoric 
acid  in  absolute  alcohol.  We  prepare  the  latter  reagent  by 
shaking  pulverised  metaphosphoric  acid  with  alcohol. 
After  allowing  to  stand  for  some  time,  the  clear  liquid, 
representing  the  new  reagent,  is  drawn  off. 

Simultaneously  we  carried  out  comparative  tests  under 
the  same  conditions  with  the  same  substances,  to  which  we, 
however,  added  1  cc.  of  a  solution  containing  1  grm. 
gelatin  in  100  cc.  benzine.  As  is  well  known,  gelatin  is 
the  commercial  article  consisting  of  mineral  oil  in  which 
10  per  cent,  of  alumina  soap  are  dissolved. 

The  following  fats  and  oils  gave,  even  after  24  hours' 
standing,  no  trace  of  a  precipitate  :  — 

(1.)  Oils  of  Mineral  Origin. — Petroleum,  paraffin  oil, 
vaseline,  ozokerite. 

(2.)  Oils  of  Vegetable  Origin. — Cotton-seed  oil,  rape- 
seed  oil,  linseed  oil,  olive  oil,  sesame  oil,  peanut  oil,  castor 
oil,  palm  oil,  Chinese  tallow. 

(3.)  Oils  of  Animal  Origin.  —  Lard,  lard  oil,  tallow, 
stearin,  oleic  acid,  stearic  acid,  neatsfoot  oil,  lanoline,  her- 
ring's oil,  fish  oil,  cod-liver  oil,  sperm  oil,  whale  oil. 

(4.)  Essential  Oils,   Wax.- — Rosin    oil,    camphor    oil, 

spirits  of  turpentine,  beeswax,  spermaceti. 

The  mixtures  of  oil  and  soap,  prepared  as  above,  gave  all 
of  them  characteristic  precipitates. 

At  the  same  time,  our  reaction  permits  an  approximate 
estimation  of  the  nature  of  the  soap  present.  We  add  to 
the  alcoholic  ethereal  solution  containing  the  precipitate  of 
the  phosphate,  a  solution  of  chloride  of  platinum  iu  alcohol. 
In  case  the  flocculent  precipitate  becomes  crystalline,  the 
presence  of  potassium  is  indicated.  If  the  original  precipi- 
tate is  dissolved,  then  sodium,  calcium,  or  magnesium,  the 
platinum  double  salts  of  which  are  soluble  in  alcohol,  may 
be  present.  If  the  original  precipitate  remains  unchanged, 
aluminium  or  iron  salts  are  present. 

Discussion. 

Dr.  J.  H.  Wainwright  asked  Dr.  Schweitzer  what  were 
the  disadvantages  of  lubricants  containing  soap. 

Mr.  R.  C.  Woodcock  said  that  if  they  contained  a  little 
potash  or  soda  soap,  probably  that  soap  would  contain  a 
little  free  alkali.  Might  not  that  rather  be  an  advantage 
than  otherwise  ?  The  free  fatty  acids  frequently  met  with 
in  lubricants  attacked  copper  bearings  and  zinc. 

Dr.  II.  Endemann  said  that  a  lubricant,  which  the  vendor 
was  anxious  to  introduce  on  the  railroads,  had  some  time 
ago  come  under  his  notice,  which  proved  to  be  an  alkaline 
soap  in  admixture  with  other  lubricants,  the  soap  therein 
being  about  20  per  cent.  The  lubricant  was  tried  indoors, 
but  in  order  to  be  useful  had  to  be  weighted  down  so  as  to 
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net  it  in  eoDtacI  with  the  -li.it"i  and  ii-  bearings.  It  n is 
round  thai  while  the  lubricant  wa^  quite  good  nndei  c li- 
tmus ui  ,i  .li  \  and  not  too  I""  a  temperature,  in  oold  weather 
the  nap  would  make  the  luhrieanl  unmanageable,  inasmuch 
us  it  could  uol  I"-  forced  into  t f « » -  bearing*.  Moist un 
gave  rise  to  the  formation  of  an  emulsion.  The  railn 
wore  now  alive  to  the  disadvantages  of  lubricants  the 
effleieco)  of  which  was  affected  bj  moisture  and  low 
temperatun  s. 

Mr.  II.  Corns  asked  what  lubricants  were  in  the  market 
or  used  which  contained  soap. 

Mr.  Victor  Blokde  thought  that  l>r.  Schweitzer  iliil  not 
quite  ilo  tli<'  soap  qui  -i  in  thai  he  spokeof  it  purely 

».  an  adulterant  ["he  presence  of  Boap  was  a  very  great  ad- 
vantage t"  certain  classes  of  lubricant  oil.  It  increased  the 
viscosity  and  enabled  'i  higher  degree  of  lubrication  without 
anj  detriment  resulting.  Dr.  Bndemann  had  said  that  it 
would  wash  away.  That  applied  more  particularly  to  the 
true  alkaline  soaps,  but  not  to  alumina  soap.  While  an 
exeess  of  Boap,  and  especially  of  alkaline  soap,  was  on- 
doubtedly  added  purely  a- an  adulterant  in  man]  i 
added  no  advantageous  property  to  the  lubricant  at  all, 
except  to  enable  it  to  absorb  water,  yel  that  did  uol  apply 
to  soaps  which  were  soluble  in  mineral  oil.  Through  prac- 
tical experience  and  mam  tests  that  he  had  made,  he  believed 
the  viscosity  and  power  of  adherence  to  metal  surfaces  to  be 
much  increased. 

Dr.  11.  Ekdkmjlnn  said  that  he  had  intended  bis  remarks 
particularly  to  apply  to  oil  to  which  an  alkaline  soap  had 
been  added. 

Dr.  H.  >i  iiwi  n/ii:  said,  in  reply, that  what  Dr.  Ende- 
mann  bad  said  against  lubricants  containing  alkaline  soap 
was  confirmed  by  bis  own  experience.  That  lubricant  which 
Consisted  of  paraffin  oil  and  contained  10  per  cent  of 
alumina  soap,  to  which  Mr.  Bloede  bad  referred  in  bis 
remarks,  was  certainly  an  adulterated  product  and  was 
treated  as  such  by  B.  Benedikt  and  others.  Experience 
had  shown  that  its  use  for  lubrication  "as  very  disadvan- 
tageous. Firstly,  the  alumina  soap  was  precipitated  when 
it  came  in  contact  with  water  or  steam,  and  the  thus  formed 
precipitate  clogged  the  machinery.  Another  disadvantage 
was  the  fact  that  the  friction  was  increased.  Grossmann 
reported  an  instance  in  which  the  owner  of  a  mill  using 
water-power  decided  to  use  a  consistent  fat  as  lubricant 
instead  of  pine  oil.  In  consequence  thereof  the  water-power 
became  insufficient  for  driving  bis  machinery,  and  the  mill- 
owner  was  toned  to  readopt  bis  old  method  of  lubrication. 

J.  E.  Woodbury,  in  Boston,  mentioned  that  he  used  for 
one  of  the  two  rows  of  looms  in  a  cotton-mill,  under  the 
same  conditions,  oil,  and  for  the  other  a  eonsisteut  fat. 
He  found  that  that  the  temperature  of  the  beariugs 
lubricated  with  oil  was  only  4  higher  than  the  temperature 
of  the  room,  whereas  the  temperature  on  the  other  side  was 
:>l:    higher. 

An  increase  in  friction  meant  an  increase  in  the  amount 
of  fuel  used,  and  greater  wear  aud  tear  of  the  machinery. 
Granted  that  the  viscosity  of  oils  containing  soap  was  mnch 
larger,  ani  that  the  use  of  such  lubricants  was  convenient 
and  economical,  nevertheless  experience  and  the  published 
literature  showed  that  these  advantages  were  not  considered 
great  enough  to  induce  people  to  use  the  soap  lubricants 
instead  of  pure  oils. 

In  answer  to  Mr.  Comer'-  question,  there  were  only  three 
kinds  of  lubricants  with  -oap  in  the  market:  gelatin 
(.paraffin  and  alumina  soap),  hot-bos  grease-,  and  axle- 
greases.  The  latter  two  products  were  mixtures  of  mineral 
oils  with  lime-soaps  from  vegetable  or  animal  oils  or  resin 
soaps,  at  the  same  time  frequently  containing  so-called 
fillers,  such  as  talc,  chalk,  ami  sulphate  of  barytes. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Apparatus  for  Automatically  Regulating 
the  Temperature  of  Fluids  Seated  by  Strum.  .).  .1. 
Boyle,    Manchester.     Eng.    Pat    19,416,    October    16, 

1893. 

Tin.  invention  relates  to  improved  means  for  regulating  the 
steam  supply  to  boiling  pans,  storage  tanks,  and  other  steam- 
heated  apparatus,  and  consists  of  a  flexible  bent  metal 
bar  having  its  ends  fixed  rigidly  to  convenient  part-  of  the 
Steam-heated  apparatus,  and  with  the  centre  bearing  upon 
the  stem  of  the  balanced  steam-supply  valve.  As  the 
temperature  rises  the  casing  of  the  apparatus  expands  and 
pulls  the  bowed  liar  straight,  and  thereby  partially  d 
the  valve  and  diminishes  the  supply ;  in  this  way  an 
automatic  regulation  of  the  steam  supply  is  kept  up. 

— E.  G  C. 


Improvements  in  and  relating  to  Evaporating  Apparatus- 

l'aul    Donart    de    la    Gree',     l'aris.      Eng.    Pat.     21,000, 

November  4,  1893. 
Tin:   improved  apparatus  is  for  instantaneously  evaporating 
water,  and  is  designed  to  obviate  the  inconvenience 
bv  the  evaporating  coil  becoming  filled  with  water  when  thi 
heating  is  not   sufficient  to  completely  evaporate  thi 
as  fast  as  it  enters.     The  invention  consists  of  a  mechauical 
device  by  means  of  which  the  variations  of  temperature  of 
the  evaporating  coil  may  be  caused  to  regulate  the  move- 
ments   of    the     valve    controlling    the     feed.     The    device 
is  shown  in  section  in  the  figure. 

li  is  a  tubular  chamber  of  small  internal  capacity,  which 
is  lived  within  the  evaporating  pipe  or  coil  at  some  point 
not  directly  in  contact  with  the  flame  of  the  furnace.  This 
chamber  communicates,  by  a  side  tube  1).  with  a  flexible 
chamber  E,  contained  within  a   cylinder  F,  which  ai 


•  Any  of  these  specifications  may  be  obtained  by  post  by  lemitting 
8rf.— th-  price  now  fixed  for  all  specific:!  -■■•  included— to 

Sir  Henry  Render  Ijck,  Comptroller  of  the  Patent  Office,  - 
amptoa  Buildings,  Chancery  Lane,  London,  W.C. 
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in  opposition  to  the  spring  1,  the  piston  G  and  rod  H.  The 
chambers  B  and  IS,  ami  the  tube  1),  are  first  filled  with 
water,  and  then  closed  by  screwing  in  the  plug  C.  When 
the  coil  is  heated,  the  steam  within  it  heats  the  chamber  B, 
and  converts  the  water  in  the  chamber  partly  into  steam, 
which  expands  the  chamber  E  and  forces  ilowu  the  piston  G  ; 
bst  it'  the  temperature  of  the  coil  should  fall  too  low,  the 
steam  in  K  will  condense,  anil  the  piston  G  will  be  returned 
bv  the   tension   of  the   spring    I.      By    suitable  connections, 


Attachment  for  Instantaneous  Evaporating 
Apparatus. 

the  upward  aud  downward  movements  of  the  piston-rod  H 
may  be  made  to  close  or  open  the  valve  which  controls  the 
admission  of  water  to  the  coil.  As,  in  practice,  the  appa- 
ratus will  be  adjusted  so  as  not  to  completely  close  the 
valve  until  actual  water  has  begun  to  accumulate  in  the 
coil,  a  relief  valve  is  provided,  in  order  that  the  pressure  of 
am  produced  by  the  evaporation  of  this  water  in  the 
closed  coil,  when  the  temperature  again  rises,  may  not 
beccme  great  enough  to  be  dangerous. — L.  A. 


Zmproveim  nts  in  Mechanism  for  Controlling  and  Regulating 

the  Discharge  of  Liquids  from   Tanks.     W.  G.  Strype, 

Dnblin.     Eng.  Pat.  22,529,  November  24,  18D3. 

The  inventor  claims   improvements  in  the  mechanism  for 

regulating  the  discharge  of  liquids  from  sewage  tanks.     The 

if  the  tank  has  angular  gutters,  at  the  ends  of  which 

. -  opening  into  a  transverse  gutter  provided  with  a 

k  valve.     The  shaft  opening  the  sluices  and  valves, 

mis  so    arranged   as   to  open   every  third  or  fourth 

sluice  onlv,  iu  addition  to  the  penstock  valve,  three  or  four 

limes    every    revolution,   thus   concentrating   the    scouring 

t'  the  outflow  upon  some  of   the  gutters.      A  second 

transverse  gutter  connects  the  further  ends  of  the  angular 

nutters  so  that  liquid  passes  into  those  of  the  latter,  which 

are  open,  from  the  others.     A  horizontal  cam-shaft,  turned 

bv  hand  or  otherwise,  driving  two  worms  and  worm  wheels 

in  connection  with  both  valve  and  sluices,  supplies  the  motive 

power. — L.  de  K. 


A  Mums  nr  Device  for  Protecting  Steel  Cylinders  for 
Containing  Compressed  Gases  from  Shocks  or  Injun/ 
during  Transit  or  otherwise.  \V.  K.  Lea,  Kuucorn, 
Cheshire.     Eng.  Tat.  23,616,  December  8,  1893. 

The  patentee  claims  in  this  invention  the  "  combination  of 
steel  cylinders  or  bottles  used  for  containing  compressed  or 
liquefied  or  similar  substance  with  an  external  protective 
covering  of  rope  or  other  suitable  materia!,"  the  strands  of 
which  are  wrapped  round  and  encase  the  cylinder  or  bottle. 
Other  suitable  soft  and  twisted,  or  plaited  material  may  be 
used,  the  object  being  to  minimise  risks  of  injury  following 
a  fall,  blow,  or  shock,  received  by  such  evliuder  or  bottle. 

— W.  S. 


Improvements  in  Means  for  Utilising  the  Pressure  in 
Cylinders  or  Reservoirs  containing  Compressed  Gases, 
hi  the  Application  and  Use  of  such  Gases.  The  Man- 
chester Oxygen  (lirin's  Patent)  Co.  Lim..  and  W.  M, 
Jackson,  Manchester.  Eng.  Pat.  24,761,  December  -23, 
L893. 

Fig.  1  is  a   sectional  elevation,  and  Fig.  2  a  sectional   plan 
of  the  apparatus,  consisting  of  a  casing  a  having  an  oxygen 

Fig.  1. 


Fig.  2. 


Mixer  for  Oxyiiydrogen  lit  rner. 

gas-inlet  tube  6,  and  a  similar  one  c  for  coal  gas.  The 
oxygen  gas  under  pressure  enters  the  passage  b1  and  passes 
to  the  back  of  the  mixing  coney  of  an  injector,  whereby  a 
current  of  coal-gas  is  drawn  into  the  chamber  e  and  mixes 
with  the  oxygen  as  it  passes  through  the  orifice  e1  into  the 
chamber  g.  The  mixed  gases  afterwards  pass  by  the 
orifice  h  into  a  chamber  A  containing  a  sound-deadening 
composition,  aud  finally  escapes  by  the  outlet  a-.  Suitable 
plugs,  k  and  /,  arc  fixed  in  the  casing  «'  to  allow  of  access 
for  repairs  and  cleaning,  and  wire-gauze  discs  are  placed  at 
the  back  of  the  mixing  cone  aud  in  the  sound-deadening 
chamber  A  in  order  to  prevent  the  passages  being  blocked 
by  foreign  matter. — E.  G.  C, 
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IwLprovtmimli    in    ihr    Construction    of    Filtering    I- 
i    i  ogham,  Newark ■«m- Tr.  ni.     Bog.  Pat  9519,  May  15, 
18M. 
Tin:  combination  is  claimed,  in  filtering  beds,  of  two 
more  i.mU  enclosed  in  suitable  walls,  and  having  perforated 
a  over  "  Bocculenl    chambers  "  so  arrang    I        il   the 
sewage  01  other  matters  to  be  operated  upon  and  filtered,  is 
ad  to  pass  alternate!}  downwards  and  upwards,  through 
(Uterine  material. 
The  chief  claim  of  the  inventor  is,  however,  that  in  the 
..,1  of  the  order  ol  the  low   bj  means  of  pumping 
appliances,  ihe  whole  of    the  arrested   matters    maj    be 
entire!]  removed  fron   the  tanks  without   interfering   with 
the  filterini  '•  de  K. 


Impro  td  R  gerating  Liquid.  Martin  Wanner,  York- 
town,  Delaware,  I    S.A.     Kug.  Pat.  18,194,  July  7.  1894. 

This  inventor's  object  is  to  prevent  or  retard  the  thicki 
or  I'm.  tins  of  volatile    liquids,  such  as  carbon  bisulphide, 
aged  in  r.  ■  uachines,  and  to  regulate  their  rapidity 

of  evaporation.    The  inventor  points  out  that   bj 
evaporation   of  carbon  bisulphide,  for  example,  the  liquid 
falls  in  temperature   more  rapidly  than   the  walls  of  the 
containing  vessel,  until  it  at  first  thickens  and  then  fri 
Thus  the  efficiency  of  the  apparatus  is  impaired.   To  pri 
this  thickening  or  freezing,  he  mixes  with  the  volatile  liquid 
•■oils  or  other  liquids  or  fluids  of  :is  nearly  as  may  he  the 
same  specific   gravity    as  itself,    being   perfectly    miscible 
therewith."-    L.  A. 

Imprint menls  in  nnd  relating  to  Apparatus  for  Uniting 
Liquids,  Air,  and  other  Fluids.  B.  Fudickcr,  Elberfeld, 
Germany.     Eng.  Pat.  15,413,  August  13,  18  M 

Iw  order  to  more  efficiently  heat  liquids  and  gases,  and  more 
particularly  water  for  baths,  a  form  of  geyser  is   emp  i 
in  which  the  liquid  or  a<  is  introduced  into  ;i  central  verti- 
cal pipe,  provided  with  a  rose  at  the  top.  for  distributing  the 
fluid  in  fin  ver  a  corrugated  and  per- 

forated spiral  encircling  the  central  tube.  As  the  liquid 
Bows  down  the  spiral  ii  meets  with  the  hot  eases  fr  mi  a  i_'a- 
burner,  placed   at   t!  the  apparatus,  and  thereby 

becomes  heated;  the  heated  fluid  escapes  by  a  suitable 
outlet  in  the  base  of  the  apparatus  — E.  (I.  C. 


tin  re  is  a  veil 

l»,  a  number  ol  I 

I  i     the   rotation   ol    ll  I  be    powdi 

material   or    materials    which    il 
iiiiiiuati  l_\  mix,  aud  d 

at  the  b  ittom  by  means  of  eon 

veyi  r ;  l  le    po  ■•  ol    of  air 

passing  in  at  the  air  holes,  and  c  irrii  u  ..;■.•.  the 

leh  break   i  i  mi  >  ihe 

mai  finally  forced  oul  ■■'' 

top,  and  through  a  i  I  be 

latter  has  the  shape  of  a  horizontal  cylind 
a  -i  rew  conveyor,  fixed  along  the  b  ittom,  which  continu 
collects  the  settled  powder  and  -nap.-  it  towards  a  hole, 

ti ;h  whicli  il   falls  into  casks  placed  to  receive  it ;  the 

through  screened  openings  inthcupp 
uder. 

a  rcvoh  iti^r  hoi 
drum,  having  fixed  blades  on  the  inside  and  hollow  end 
journals.      I  be  material-  to  be   blended   are  fed  into  the 
hollow  journal  at  one  end,  and  arc  forced     by  a  blast  of  air 
whi  h  i ..i-  es  through  t  drum,  and  out 

through  theothei  end  jo  ofthe 

ruction  already  describ  d. 
The  third  form  of  apparatus  consists  .1  fixed 

cylindrical  box  or  chamber  with  flat  top  and  bottom.     The 

put  oft!  .mains  a  vertical  shaft,  can 

a  number  ..farm-,  which  n  ■  en  arms  fixed  to  the 

walls.     Abo      half-way  up,  and  below  the  revolvi 
blast  of  air  is  admitted  into  the  chamber,  and  rough 

•  in   the  top.       i  -,  which  ar> 

through  the  top  of  tin-  apparatus,  fall  am 
which  break  up  lump-  and  mix  "and  blend 
by  the  aid  of  the  rising  current   <>f  air  which  also  carries 
away  moisture.     The  powdered  mixed  materials  which  haw 
reached  tin-  bottom  of   Ihe  >re  drawn  out  thence 

by  means  of  a  pipe,  and  screw  conveyor. — L.  A. 


Impro  in     Apparatus    for    Treating     Powdered 

M       ials.     J.  S.   Detwiler,  Philadelphia,  U.S.A.     Bng. 
Pat.  17,31 1.  Septe  nber  11,  1894. 

Tins  invention  describes  an  apparatus  for  breaking  up  the 
lumps  and  for  drying  the  powdered  material.  It  consists 
of  a  cj  lindrical  \  >■--.  I.  divided  into  a  number  of  super] 
compartments  having  bottoms  formed  of  wire  gauze  of  a 
degree  of  fineness  increasing  from  the  top  compartment 
downwards.  In  each  chamber  there  are  a  number  of  bru; 
fixed  to  frames  carried  by  a  central  vertical  shaft,  by  the 
rotation  of  which  the  brushes  are  made  to  revolve  and 
sweep  the  gauze  bottoms  of  the  chambers.  A  current  of 
air  i-  me   time,   driven    by  a   fan   into  the   lowest 

compartment,  and  passes  upwards,  through  the  gauze 
bottoms,  from  chamber  to  chamber,  leaving  the  uppermost 
compartment  through  screened  openings.  The  material, 
which  is  fed  continuously, or  in  -mall 
into  the  uppermost  compartment,  being  dried  by  the  current 
of  air  which  ri-e-  through  it,  and  swept  downwards  through 
the   _  -ions  by  the  revolving    brushes,  gradually 

falls  by  gravity   into   the  conical  bottom  of  the  apparatus. 
whence  it  is  drawn  off  from  time  to  time. — L   A. 


Improvements  in  Apparatus  for  Blending  Powdered 
M  erials.  J.  S.  Detwiler,  Philadelphia,  U.S.A.  Eng. 
Tat  17,315,  September  11,  lS'.'t. 
In  this  specification  three  forms  ,,f  apparatus  arc  described. 
The  first  consists  of  a  vertical  cylindrical  chamber,  having  a 
contracted  top  and  outlet,  and  a  scries  of  inlets  for  air 
arranged,  around  the  bottom.     In  the  centre  of  the  cylinder 


Improvements  in  Centrifugal  Separators.     (J.  .1.  1!.  Strom, 

Stockholm,  Sweden.     Eng.  Pat.    17,755  ber   18, 

Ix  order  to  ':  ,i  i  Bow  of  the  heavier  liquid  outwards  in 
a  centrifugal  separating  apparatus  for  milk  and  the  like,  a 
number  of  disc-  a,  arranged  in  a  pile  within  the  casing  of  the 
separator  in   the  manner   shown,    are   corrugated   in   spiral 


Cektrifugai   Separator. 

line-  radiating  from  the  centre  and  provided  with  annular 
holes  so  as  to  form  an  annular  chamber  c  round  the  central 
inlet  pipe  It.  The  liquid  is  poured  into  the  central  pipe  6, 
ami  the  heavier  portions  thereof,  after  penetrating  through 
the  pa— age-  formed  by  the  plates  o,  arc  collected  by  the 
pipe  d. — E.  G.  C. 
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An    Improved    Method   of   and    Apparatus   for    Drying 
S  s  which  are   Viscous  or  Semi-fluid  hi  the  Hot 

S  II.    II.    Lake,    London.       From     E.    *chicht, 

Bohemia.     Bag.  Pat  18,8]  i.  September  85,  1S94. 

This  invention  is  for  u  method  of  drying  viscous  or 
semi-fluid  substances,  which  are  liable  to  burn  ou  the 
heating  surfaces,  when  dried  in  the  ordinary  way.  The 
improved  method  consists  in  heating  the  material, whilst 
under  such  great  pressure  that  it  cannot  boil,  to  such  a 
temperature  that  when  it  is  allowed  to  flow  into  a  vacuous 
vessel,  the  contained  heat  is  sufficient  to  evaporate  all  the 
water  in  it.  The  apparatus  consists  of  a  high-pressure 
vessel,  a  heating  vessel,  and  a  low  -  pressure  vessel, 
connected  by  pipes  and  valves.  The  material  is  intro- 
duced first  into  the  high-pressure  vessel,  and  hot  air  is 
forced  in  until  the  requisite  pressure  is  attained ;  connection 
with  the  heating  vessel  is  then  opened,  and  also  with  the  low- 
pressure  vessel  ■  the  fluid  then  passes  through  a  number  of 
tubes,  in  the  heating  vessel,  which  are  heated  by  steam  "on 
the  outside,  and  is  thereby  raised  to  the  necessary  tempera- 
ture, and  it  afterwards  flows  into  the  low-pressure  vessel, 
where  evaporation  takes  place.  The  latter  vessel  is  furnished 
with  baffle  plates  for  distributing  the  fluid  as  it  falls  into  the 
vessel,  and  also  with  steam  pipes  for  supplying  additional 
heat  if  required. — L.  A . 


Examination  of  the  Products  of  Combustion  of  Coal-Gas, 
when  burned  by  Aryattd  and   by  Auer   Burners  respec- 
tivelu.     X.  Grehant.     Coniptes  rend.  189J,  119,  146. 
See  under  XVIII.  B.,page  1215. 
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Method   of  Manufacturing   Artificial    Fuel.     E.    Kirbis, 
Berlin.     Eng.  Pat.  17.1*4,  September  14,  1894. 

The  object  of  this  patent  is  to  produce  a  fuel  (for  use  in 
stoves,  without  stacks,  &c.)  which  may  be  very  easily 
kindled  or  caused  to  glow,  and  that  continues  glowing 
slowly  and  uniformly  without  evolving  any  smoke  or  smell. 
A  scentless  resin,  such  as  tragaeanth,  is  dissolved  in  water 
and  the  solution  heated  until  it  boils  and  is  turned  into  a 
slimy  mass.  Into  this  is  introduced  pulverised  charcoal, 
which  has  previously  been  twice  glowed,  in  such  proportion 
that  the  mixture  of  the  charcoal  and  the  resin  solution, 
contains  3  per  cent,  of  the  latter.  The  mass  is  worked 
through  a  suitable  mixing  machine  till  it  looks  flaky,  and  is 
then  pressed  into  blocks  and  dried  in  a  kiln.  Very  little  air 
is  said  to  be  required  for  maintaining  the  combustion,  and 
neither  smoke  nor  smell  is  said  to  be  perceptible. — L.  T.  T. 


An  Improeed  Method  of  Exhausting,  and  Apparatus 
Employed  therefor.  S.  II.  Wright,  Ganarew  Manor 
House.  County  of  Hereford.  Eng.  Pat.  19,654,  October 
19,  1894. 

In  order  to  create  a  vacuum  or  cause  a  current  of  air  to 
flow  through  any  vessel,  it  is  connected  by  a  side  channel 
to  a  vertical  downfall  pipe  through  which  water  is  flowing 
in  a  number  of  divided  streams,  thereby  inducing  a  current 
of  air.  The  water  is  divided  up,  into  streams  by  means  of 
perforated  plates  inserted  at  suitable  intervals  in  the 
downfall  pipe. — E.  G.  C. 


II.-FUEL,  GAS,  AND  LIGHT. 

77ie   Ejrplosicc  ?>ature  of  Acetylene.      L.   Meyer.      Ber. 
1894,  27,  2764—2765. 

As  a  general  rule,  mixtures  of  combustible  gases,  such 
as  hydrogen,  carbon  monoxide,  methane,  &c.,  with  just 
sufficient  or  a  slight  excess  of  oxygen,  may  be  exploded 
without  risk  in  an  open  glass  cylinder,  providing  the  latter 
is  of  uniform  diameter  and  not  constricted  at  the  neck. 
Acetylene,  however,  forms  an  exception.  In  an  experi- 
ment with  this  gas,  the  containing  cylinder  was  shattered, 
even  the  thick  foot  of  the  jar  being  blown  into  a  number  of 
pieces.  The  author  therefore  points  out  the  necessity  for 
caution  in  dealing  with  explosive  mixtures  containing 
acetylene.— H.  T.  P, 

Experiments   on    Coals    immersed   in     Water.       G.    Arth. 
Bull.  Soc.  Cbini.  1894, 11,  619—  622. 

Various  kinds  of  coal  were  (a)  Exposed  freely  to  the  air, 
(6)  Immersed  in  water,  both  running  and  stagnant,  for 
twelve  months,  and  the  changes  produced  in  their  com- 
position and  heat  of  combustion  determined.  Three  kinds 
of  coal  were  used  :  (1)  From  the  Frankenholz  mine  in 
Khenish  Bavaria  ;  (2)  From  Drocourt  (Pas  de  Calais), 
and  (3)  From  the  mines  of  Aiseau-Prele  (Charleroi). 
The  coals  were  broken  up  and  sieved,  the  pieces  being 
used  which  passed  through  meshes  10  mm.  square,  but  not 
through  meshes  of  3  mm.  square.  Care  was  taken  to 
obtain  even  samples.  The  measurements  show  that 
exposure  to  air  or  immersion  in  water  for  the  length  of 
time  indicated,  produces  changes  in  composition  aud  heat 
of  combustion  which  are  so  small  that  fcr  practical 
purposes  they  may  be  neglected. — T.  E. 


Improvements  in  and  relating  to  Mantles  for  Incandescent 
(ins  Lights.  H.  Bliicher,  Berlin.  Eng.  Pat.  18,309, 
September  27,  1894. 

The  mantles,  which  have  already  been  impregnated  or 
treated  by  any  of  the  known  methods  to  enable  them  to 
become  incandescent,  are  placed  in  a  concentrated  alcoholic 
solution  of  shellac  (or  other  suitable  resinous  body)  to 
which  may  be  added  either  magnesium  silicate,  magnesium 
chloride,  hydrated  silicic  acid,  aluminium  silicate,  mag- 
nesium aluminium  silicate,  or  potassium  silicate,  or  any 
of  them.  The  mantles  are  dried  (ignited)  in  a  Bunsen 
flame,  which  frees  them  from  all  organic  matter.  The 
mantles  are  then  again  preferably  subjected  to  treatment 
with  the  alcoholic  solution,  and  once  more  ignited.  The 
mantles  are  thus  made  stronger,  more  durable,  and  more 
elastic.  The  degree  of  firmness  and  elasticity  imparted 
may  be  varied  by  variation  of  the  substances  added  to  the 
solution.— L.  T.  T. 


III.-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc. 


TAR 


The  Transport  of  Petroleum  in  Bulls.    B.  Bedwood.   Proc. 
Inst.  C.E., "Paper  2766, 116,  1893-94.     Part  II. 

The  author  principally  treats,  in  this  paper,  of  the  subject 
of  the  transport  of  petroleum,  from  the  point  of  view  of 
minimising  the  risks  of  fire  and  of  explosion.  He  has- 
therefore  (1)  compiled  a  critical  and  historical  account  of 
the  principal  accidents  which  have  occurred  with  petroleum- 
and  other  inflammable  liquids ;  (2)  conducted  a  lengthy 
series  of  experiments  on  the  evaporation  of  petroleum,  tie 
formation  of  inflammable  and  explosive  mixtures  of  vapour 
and  air  and  the  ignition  of  such  mixtures,  involving  a 
comparison  with  the  experiments  of  others  in  the  same  field ; 
(3)  passed  in  review  the  principles  of  construction  of 
petroleum  tank-steamships :  (4)  enumerated  the  precautions 
to  be  observed  in  the  management  of  tank-steamships,  the 
use  of  naked  lights,  smoking,  cleaning  tanks,  and  ventila- 
tion; and  (5)  exhaustively  treated  the  whole  subject  of  the 
testing  of  the  atmosphere  of  tanks  and  other  spaces  for 
iuflammable  gas  or  vapour.  This  latter  part  of  his  paper 
contains  an  account  of  the  hydrogen  lamp  invented  by 
Professor  Clow  es  and  himself  for  the  purpose. 

1.  Explosions. —  Perhaps  the  most  interesting  general 
feature  brought  out  by  the  comparison  of  these  explosions, 
which  has  been   instituted  by   the   author,   is  their  great 
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variety,  both  is  to  the  olroumstanoos  leading  totbeexplo 
■ioni  and  an  to  the  constituents  of  the  explosive  mixti 
Implicated. 

Apart  (Vom  the  disastrous  results  which  have  attended 
the  introduction  of  .1  naked  Same  in'"  confined  spaces  in 
which  ether,  carbon  bisulphide,  and  the  volatile  products  ol 
petroleum,  or  crudo  petroleum  itself,  have  been  allowed  to 
evaporate,  it  has  been  Found  thai  mineral  oil  of  a  not  verj 
volatile  description  is  liable  to  be  presenl  in  the  nil  in  a 
state  of  extremely  fine  sub-division,  forming  what  moj  be 
described  as  a  pi  troli  uiu  misl  or  fog  of  a  highly  inflammable 

charaoter.     Thns  refi 1  Russian  kerosene,  with  a  Bashing 

point  of  79  I  (  V.bq]  lesl),  brought  about  the  first  serious 
accident  connected  with  the  transport  of  petroleum  in 
balk,  vix.,  that  on  the  S.S.  "  Petriana,"  in  December 
1886  Hero,  leakage  kerosene  lay  on  the  surface  of  water 
in  a  ballast  tank  and  in  contact  with  the  lower  surfaee 
of  iln-  partition  separating  the  ballast-tank  from  the 
kerosene  tank  above,  The  kerosene  tank  was  empty,  and 
the  water  in  the  ballast  tank  being  under  some  pressure, 
verj  fine  spraying  of  kerosene  took  place  at  certain 
defective  rivet  beads.  The  inflammable  mixture  of  pet  10- 
leum-fog  and  ait  thus  gradually  formed  in  the  kerosene 
tank,  was  unfortunately  ignited  by  workmen  carrying  open 
lights.  In  :in  experimental  imitation  of  these  conditions  a 
similar  atmosphere  was  found  by  the  author  to  lire  at  a 
temperature  as  low  as  00  V.  Generally,  however,  the 
mixtures  exploded  have  been  those  of  hydrocarbon  vapour 
with  air,  those  hydrocarbons  which  occur  dissolved  in  crude 
petroleum,    and   which   are    so    readily  given    off,  being 


I  manj  ol  thi  inci  - 

t  1,    ppecifii  'l  tbosi  on  board  thi 

Iwny,'  " Petrolea," " Korc "tie.   The " spontanea 

ignition   of   beozoline    vapour,    which  illy    occurs 

during  ih.  Ithcr,  wool,  -i!k,  \e  ,  i,  ilue, 

as  originally   pointed  out   by   the  author   (the  mattei   has 
sin,-,     been    investigated    fully    bj    Riohter— th 

i"  tween  the  bi  Dzoline  and  the  .mil 

2,  Experimental  '/■■  For  assistance  in  this  part  of 
the  work,  thi  inthor  states  that  be  is  indebted  to  1  R 
Blnndstonc.  The  author's  experiments  were  principally  cl 
two  kinds.  In  the  first  set  of  experiments  he  endeavoured 
to  collect  some  c  rmation  a~  to  thi  m 
in  which  petrols and  us  products  evaporate,  The  appa- 
ratus employ 1  <l  consisted  ol    1  ran I 

connected  I  I    immi  rsed   in   11  ati  1   coutaini  i  in  a 

largo  i  ■ '  .         roleum   in  the   tul 

current  of  dry   air  was   passed,  while   tbi    exit  tube  of  the 
Bystem  was  connected  with  a  condenser  cooled  bj 
Materials  operated  upon   were  erode  petroleum,  benn 
(sp.  gr.  11  l.i.  petroleum  spin:  (in. so    ,1    ■ 

.  and  pentane,  «  bile  the  water  in  the 
tank  was  maintained  at  10  .  60  .  80  .  and  100    I-',  for  • 

material.        The    r.  ■-iiuary    volume    of   liquid    in    the     I  ill..  -, 

after   passing    air,   was    periodically     read.      The  author 
tabulates  the  results  in  five  tables,  the  following  being  thai 

for  gasoline : — 


Table  II. 

Gasoline  (Specific  Gravity  0 


Tem- 
perature 
of 

Liquid. 

Volume 

of 
Liquid. 

Velio. 
Air 
passed 

through 

the  Tubes. 

\n  to 
I  Volume 

of 
Liquid. 

Volu. 1  Liquid                              10  Volumes  ot  Air. 

Tulle  1. 

Tube  2. 

Tulic.'i. 

Tube  1.        Tube.-,. 

Total. 

0  y. 
40" 

■m;  •:,:! 

Litres. 
1'6 

SI'S 

o-ia 

0-018 

11  1112 

iron,; 

Nil 

40 

a-76 

;.:•■  1 

irlUI 

I1UIII 

0-029 

0-016 

0-012 

0-007 

"•27 

40 

46  S3 

4-0 

85-9 

01 12 

U'llo 

i.'ua 

0-017 

0-016 

11-111 

0-26 

60 

11-7 

0-9 

20-1 

0-40 

0-13 



0-03 

Nil 

0-60 

0 

in 

8-15 

48-0 

0"28 

011 

a  117 

0-03 

0-03 

ie.-.a 

60 

n-7 

.') ' . ,., 

:;n 

cr-il 

nil 

0'07 

0-05 

Mill 

0-03 

0-61 

SO 

1-0 

■211 

0-59 

o-sa 

0-30 

0-20 

01s 

0-15 

171 

so 

bill 

■J  II-. 

43-7 

0-37 

0-28 

0-24 

017 

a- 14 

ft-12 

1-30 

80 

4t,-9 

S-9 

s:;-l 

0-20* 

0-20* 

017 

nil 

0-12 

010 

100 

36-0 

ria 

319 

0-49* 

0-50* 

0-39 

hi.; 

0-32 

*  Tnlie  empty  before  reading  was  taken. 
Note.— Eapid  evaporation  and  distillation  (with  condensation  of  liquid  in  curred  in  experiment  at  100°  F. 


Besides  the  information  as  to  the  amount  of  petroleum 
and  its  products  which  can  he  carried  away  at  various 
temperatures  in  an  air  current,  the  tallies  show-  the 
gradual  saturation  of  the  air  current  with  hydrocarbon 
vapour  and  the  much  greater  amount  so  vaporised  at 
higher  temper.it: 

They  also  show  the  great  readiness  with  which  air  will 
take  up  the  major  part  of  the  hydrocarbon  it  is  capable 
of  -carrying,  complete  saturation  only  being  effected  by 
passage  through  a  considerable  bu'k  of  liquid. 

It  is  considered  that  the  conditions  of  these  experiments, 
as  a  whole,  closely  imitate  the  prevailing  conditions 
existing  when  petroleum  products  are  pumped  from  one 
vessel  to  another,  or  otherwise  agitated  with  air.  The 
relative  quantities  evaporated  arc  shown  in  the  table  of 
curves  on  next  page. 


In  the  author's  second  set  of  experiments  he  endeavoured 
to  determine  the  respective  volume*  of  a  given  description 
of  petroleum  required  for  the  production,  with  s 
volume  of  air,  of  gaseous  mixtures,  which,  under  given 
conditions,  are  (d>  just  inflammable,  (6)  violently  explosive, 
and  (e)  again  only  inflammable. 

In    the   case   of  -uch  as  pentane)   of  uniform 

composition  and  of  ready  volatility,  it  is  convenient  to 
introduce  gradually  increasing  quantities  of  the  liquid  iuto 
a  known  volume  of  air  and  to  explode  the  gaseous  mixtures 
so  obtained.     The  author's  results  are  embodied  iu  a  tabic 

When,  however,  the  liquids  under  examination  were  par- 
tially or  unequally  volatile,  or  with  difficulty  volatile,  it  was 
found  impossible  to  employ  this  method,  and  the  author 
therefore  manufactured  "  air-gases  "  from  the  various 
petroleum  derivatives  and  from  crude  petroleum  itself. 
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The  apparatus  he  made  use  of  consisted  of  a  glass  rotary  any  desired  length  of  time,  with  air.  As  the  vessel  was  pro- 
churD,  in  the  vessel  of  •which  a  quantity  of  the  petroleum  liquid  vided  with  delivery  tubes,  leading  respectively  to  the  top  and 
icrude  petroleum,  for  example)  was   violently  agitated  for       bottom   of  the  glass  vessel,  the  crude  petroleum  air-gas  so 
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manufactured,  was  either  conducted  direct  into  the  explosion 
chamber,  a  measured  volume  of  fresh  crude  petroleum 
being  run  into  the  glass  vessel  in  order  to  displace  the  gas, 
or  it  was  similarly  forced  into  a  gas-holder,  when  it  was 
stored  over  crude  petroleum. 

The  explosion  chamber  was  a  cubical  vessel,  constructed 
of  stout  tin-plate,  of  1  cub.  ft.  capacity,  titted  with  an 
agitator,  a  loose  cover  provided  with  a  water-seal,  tubulures 
for  the  introduction  of  the  air-gas  and  for  the  displacement 
of  the  air.  and  a  circular  vent.  3  in.  in  diameter,  by  mean-  o( 
which  the  igniting  flame  was  introduced.  The  flame 
employed  was  that  of  a  small  taper  and  was  about  i  iu.  long. 
All  the  explosions  were  conducted  within  this  chamber, 
which  was  unfortunately  not  strong  enough  to  allow  of  their 
completion  for  all  the  materials  experimented  upon.  'Ihe 
author,  however,  hopes  to  return  to  this  part  of  the  subject, 
usiDg  a  chamber  of  such  construction  as  to  enable  him  more 
effectually  to  cope  with  the  force  of  the  explosions. 

A  separate  set  of  parallel  experiments  for  crude  petroleum 
air-gas,  benzoline  air-gas,  gasoline  air-gas,  and  pentane 
air-gas  were  carried  out;  the  results  are  tabulated. 

The  results  for  crude  petroleum  air-gas  are  extremely 
interesting,  though  unfortunately  incomplete. 

With  regard  to  the  next  two  divisions  (3  and  4)  of  the 
paper,  allusion  may  perhaps  be  made  to  certain  sug- 
gestions for  allowing  an  inert  gas  to  replace  the  oil  as  the 
latter  is  pumped  out  of  the  ship's  tanks,  and  even  to  so 
arrange  matters  that  this  gas  should  exert  some  pressure 
as  well  on  the  escaping  liquid,  thereby  securing  the  further 
advantage  that  the  dissolved   gases   and  the  more  volatile 


Tabus  VIII. 

Experiments  with  Crude  American  Petroleum 
Air-Gas. 

Temperature  75    F. 


Percentage  by 

Volume  of  Air-Gas 

to  \  ir  in  Explosion 

Chamber. 


Results  obtained  on  Testing  the  Mixture 
with  the  Flame  of  a  Taper. 


No  ignition. 

Ii    explosion    gradually  increasing  in 

violence.      Flame  issuing  from   vent  to  a 

distance  of  4  ins.    Unwe  gh*  6  •  ■  ivi 

raised. 
Sluggish  ignition.     Pale  blue  flame  issuing 

fr  in  vent   to  a  Sistanc     ot   10  or  VI  ins. 

Cover,  weighted  with  14 lb.,  not  raised,  but 

shal  en. 
Instantaneous  ar.d  violent  explosion.    Cover, 

with  4  lb.,  lifted    2  ins.  at  corner;    with 

1  1  Hi.,  not  raised. 
Violent  explosion.    Cover,  with  11  lb.,  lifted. 

Violent  explosion.    Cover,  with  It  lb.,  lifted, 

I'.  rl i.i i is  even  more  violent  explosion.    Cover, 
with  14  lb.,  lifted. 


Note.— The  air-fras  used  in  the  above  experiments,  when  ignited 
in  a  SOO-cubic  centimetre  jar,  burned  with  a  flame  which  was  at 
first  of  comparatively  feeble  luminosity,  and  afterwards,  shortly 
before  its  extinction,  of  a  blue  colour. 
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hydrocarbons  ol  petroleum  would,  under  these  conditii 
be  less  prone  i"  escape  when  subjected  to  the  action  ol  1 1 1. - 
pomp. 

It   i-  during  loading  and  discharging  that  the  ablet  risks 
o|  explosion  occur  with  tankships.     The  lank  oovers  should, 

in  the  case  ol  the  transporl   uf  crude  oil,  on  no  a< unl  be 

removed,  for  all  necessary  ingress  or  egress  ol  nir  is  other- 
n  [se  prot  ided  For, 

If  .I  be  necessary  (as  when  repaii -  are  to  I arried  oul  | 

in  enter  the  tanks,  they  must,  after  the  oil  has  been  pumped 
oul  as  fur  as  possible,  be  filled  with  water,  thus  causing 
must  of  tin  residual  oil  to  overflow.  The  water  is  then 
pumped    'in  an. I   steam  injected.     Next,  "if  the  vessel  is 

fitted  with  steam  jet  or  fan   ventilating  appliai s,  these 

should  be  put  in  action,  and  soon  afterwards  men  may 
be  sent  into  the  tanks  to  clean  them  down  by  hand  with 
a  Btream  ol  water  from  the  pump,  tin-  operation  being 
usual!]  completed  by  drying  the  surfaces  with  sawdust." 
The  ventilation  must  bo  continued  until  no  vapour  remains. 
"This  may  necessitate  tho  testing  ol  the  atmosphere  more 
than  once,  but  whether  this  preliminary  examination  is 
carried  out  or  not,  the  atmosphere  ol  the  oil-tanks  and 
adjacent  spaces  should  finally  be  efficiently  tested  by  a 
competent  expert  "  and  a  certificate  stating  the  condition  ol 
the  tank  atmospheres,  duly  issued. 

The  absolute  necessity  ol  the  above  procedure  was 
abundantly  proved  by  the  accident  to  the  S.S.  "  Tancarville  " 
in  1891,  and  it  was  after  this  accident  that  the  inspectors  for 
the  Board  ol  Trade  made  the  Following  suggestion: — 
••  When  repairs  require  to  be  carried  out  in  a  vessel  which 
lias  been  carrying  petroleum,  there  should,  in  our  judgment, 
hv  a  formal  banding  over  ol  the  vessel  to  those  by  whom 
the  repairs  are  to  be  undertaken,  and  a  certificate  that  the 
tanks  and  all  dangerous  spaces  have,  so  far  as  practicable, 
been  adequately  cleansed  ami  ventilated,  and  rendered  free 
from  ti-k  of  explosion  or  fire.  It'  from  any  cause  a  com- 
ci  rtificate  of  this  sort  cannot  be  given,  then  it  should 
be  clearly  notified  which  tanks  or  spaces  have  not  been 
cleans  re   still   dangerous."     This  recommendation 

has  hem  now  generally  adopted. 

5.  Testing  the  Atmosphere  of  Tanks  and  other 
Spaces.  —  It  was  the  accident  to  th'  "Tancarville,"  to 
which  allusion  has  been  made,  which  directed  the  author's 
special  attention  to  this  subject  ;  for,  although  the  cause 
oi  this  accident  has  never  been  elucidated,  it  was  at  least 
abundantly  evident  that,  had  the  tank  atmosphere  : 
properly  tested  for  petroleum  vapour,  the  accident  would 
never   have    occurred.      Trior    to  dent    the  author 

had  been  1  to  use  the  alcohol  flame  for  testing 

the  atmospheres,  but  he  has  since  experimented  with  all 
the  different  instruments  proposed,  including  the  Liveing 
indicator  (which  depends  upon  the  increased  luminosity — 
when  fire    •  ! — of  a  platinum  wire 

heated  to  iucandescence),  the  Ansell  lire-damp  indicator 
(depending   on   relative  d  tkin  and  Niblett 

fire-damp  detector  (ess  atially  two  thermometers,  the  bulb 
of  one  of  which,  being  coated  with  platinum-black,  quickly 
heats  in  the  presence  ol  and  with   Heck's   tesi 

(whi  -  in  gently  expelling  a  small   syringeful  of 

the  suspei  sphere  against  a  minute  flame,  a  blue 

flame  being  produced  near  the  nozzle  of  the  syringe  when 
inflammable    vapour   is   present  of  the  foregoing 

appliance-  Furnished  ■■  results. 

When  the  flsmi  of  a  miner's  safety  lump  is  much  reduced 
in  size,  if  lire-damp  be  present  in  the  atmosphere,  there 
appears  above  the  '.lame  the  well-known  "  flame  cap," 
caused  by  a  conical  region  of  the  gas  above  the  lamp  flame 
becoming  feebly  luminous.  This  luminous  region  is  always 
wiiler  than  the  lamp  flame,  and  increases  in  height  as  the 
percentage  of  hydrocarbon  vapour  in  the  atmosphere 
The  indications  afforded  by  the  miner's  safety  lamp  in 
this  way.  are  unsatisfactory  for  petroleum.  Those  similarly 
afforded  by  the  large  alcohol  flame  of  the  Pieler  lamp  are 
better,  but  infinitely  more  satisfactory  and  more  sensitive 
are  the  "  flame  caps  "  of  a  small  and  almost  colourless 
hydrogen  flame.  This  advantage  had  been  recognised  by 
I'ieler  in  1883,  and  still  curlier,  in  issi,  by  Mallard  and 
I.e  Chatelier,  but  no  convenient  method  of  practically 
using   the  hydrogen  flame   bad   been   shown  until  Clowes 


the  .ii.pl..'  tho    purpose,  ol  bydn 

i   undei    pressure,      i  baa,  mon 

ired  the  "  flami  Ided  by  various  percentages 

"f  mi                           |,  i  in   the  air.  an. I    has   thus  pi 
at  tin    disposal  ol  the  min  only 

i    o  i  itimating  th-  amount  "i   thi 
;      ha     '"  i  acountet    in   the   an phere  in  which  be 

■    ■ 

invi  t 1  a  I  ,ni| omewhnl 

siunl  i  -.  h  i-   pei  I  with 

-.    and    ha-,   moreover,  devisi  d 
apparatus  For  thi  e  lamp  and  its 

accessories  have  now  been  in   pi  Foi   some  time 

past,    and  '..ry    is     their    USO    that     the     anil  I 

h  ed   without  pn 

viously  mentioned  as  having  been  suggested   by  the  Board 

oi    I 

atmosphi  i  •  which  i-  qu  bi  risible.  -• 

that  0 -  "j  vol.   of  pentane   vapour  may  b    readily    deti 

in  Inn, vol-,  of  air  by  the  author'-  app  I    I 

In  the  adjoining  the  standard  In 

burning    in    air,    free    From    petroleum    vapour,    i-   shown, 
whilst   the  five  other  figures  show  the  "flame  caps,"  when 

ii'7'i,    i -.'),  :t,    5,  and   6    vol-,    of    pi  lively, 

are  present   in    100,000  vols,  of  air,  equal  III.  0 

D'.jTi'.,  o-'.u;,  :,,id    1    i .',   per  cent,   respi  nr  in 

the  air.    In  each  case  the  hydrogen  flame  was  in  mm.  1 

It  has  been  shown  by  the  author'-  experiments  that  the 
i  vol-,  of  pentane  in    li  air  i-  the 

smallest  proportion  giving  an  inflammable  atmosphere,  and 
that   this  proportion    must    l.e   nearly    doubled    to  givi 
explosive  mixture.     The  test   is  therefore  a  very  del 

and  it   is  obvious  that   if  a  tank  or   other  space   be 
ventilated  until,    with    the   author's   apparatus,    no  "flame 
cap  "   is  obtained,  an  ample  margin  of  safety  will  have  i 
provided. 

The  .nine  apparatus  is  shown  in  Fig.  1,  while  Fig.  '± 
gives  section-  of  the  lamp,  and  Fig.  3  sections  of  the  sample 

•tor.     In  Fig.  1,  A  is  the  lamp,  1!  the  CJ 
ing  hydrogen  under  I  in  atmospheres  pressure,  <    ' 
iug  vessel.     In  Fig.  -,  A   is  the  hydrogen  inlet   tube  with 
regulating    valve  B,    and    I      is    the   hy  1)  is  the 

inlet  for  the  atmosphere  to  be   tested.     The  bore  of  this 
tube  is  greatly  contracted,  and  immediately  above  itsentn 
into  the  chimney  of  the  lamp  there  are  baffl  wire 

gauze  discs  (with  not  less  I  ii   ■    leniugs  to  the  sq.   in.). 

By  these  means  the  rush  of  gas  is  controlled  and  back- 
ignition  prevented.  The  chimney  E  fits  air-tight  at 
base,  but  is  capable  of  vertical  movement  on  an  inner  tuhe. 
The  chimney  is  partly  metal  (darkened  inside)  and  partly 
glass,  and  on  the  win  low  so  formed,  are  marked  horizontal 
lines  corresponding  to  the  various  i 
"  flame  caps." 

During  ipe  1  in 

the  cloth  shown   in  Fig.  1.  hydrogen   is  admitted  t"  ti: 
at  such  a  rate  that  the  apex  of    the  flame  only  just   r.  i 
the  bottom  of  the  window  (In  mm  I.  and  then  thi 
of  th.-  collecting  cylinder  are  allowed  to  .  the 

chimney,   which  they    do  during  two   minutes — a  spa 
time  quite  long  enough    for  observing  the    height  of  flame 
cap  pro  luced  hy  the  suspected  mixture. 

The  collecting  vessel  i-  shown  in  Fig.  "•.  where  A  is  the 
compression  pump,  with  metallic  spring  piston,  titling  the 
cylinder  without  the  use  of  leather,  and  lubricated  by 
plumbago.       Th.'    surrounding    annul.  -    that    in 

which  the  sample  (tic  volume  of  whicl  Ft  under  a 

pressure  of  3  I  lb.  per  sq.  in.)   is  collected.     K   is   a   relief- 
valre  --ure.     C  is   the    cock    com  • 

with   the  lamp,  1>  a  pressure-gauge,  and   V  E   brackets  by 
which  the  appara  lown  by  the  ope: 

The   author  -tans   that   be   has   recently   experin 
with  an  apparatus  devised  by  Professor  Dewar,  consis 


•  This  plate,  which  has  been  reprodui 
graphs   of   the  actual   caps,   taken   by    the  author  and   T.    Horn.' 

ad  general  appearance  of  the  caps 
in  the  dark. 


U8G 
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Fig-  I- 


essentially  of  a  closed  cylindrical  vessel  (diameter,  say. 
1;  in.)  with  a  vertical  tube  (length,  say,  10  ft.)  attached 
to  the  top,  and  a  horizontal  one  (calibre,  say,  -£$  in.) 
near  the  bottom  of  the  side.  A  small  quantity  of  a 
mobile  liquid  in  the  cylinder  is  forced  to  varying  distances 
along  the  horizontal  tube  (which  has  attached"  to  it  a  scale) 
according  as  the  density  of  the  gas  in  the  vertical  tube  is 
greater  or  less  than  that  of  air.  By  increasing  the  length 
of  the  vertical  tube  or  by  increasing  the  ratio  between  the 
area  of  the  surface  of  liquid  in  the  cylinder  and  that 
exposed  in  the  horizontal  tube,  Professor  Dewar  and  the 
author  found  the  sensitiveness  of  the  instrument  to  be  not 
inferior  to  that  of  the  hydrogen  flame  for  detecting  small 
quantities    of    petroleum   vapour   in   air.      Unfortunately, 


Fig.  2. 


Fig.  3. 


however,  the  instrument,  as  at  present  constructed,  could 
obviously  only  be  used  on  a  ship  in  dry  dock  or  in  perfectly 
still  water.— E.  It.  B. 
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Ttrpsuea  in    Petroleum.      B.   Zaloiieoki,      Dlngl.   polyt. 

Jour.  293,  'I  >     "'■'• 
Coram  iv.  In-  previous  work  (this  Journal,  1 894,  628  I,  the 

author   has    examined    th  ee    re red    bj    the 

alkaline  lye  used  for  purifying  a  crude  light  petroleum 
obtained  by  distillation  from  ;i  mixture  of  one  third  erode 
Potok,  and  two-thirds  ornde  Wictrxno  oil.  The  specific 
gravity  of  tin-  ornde  light  petroleum  was  0-782,  of  the 
purified  0-736  75  per  oent.  of  the  light  petroleum  distilled 
over  below  180"  C,  :md  a  further  Ifl  p<-r  cent  below 
1-..1  C 

The  lye  (of  which  about  50  kilos,  were  worked  op)  was 
elear  and  of  a  mellow  colour.  When  this  lye  was  acidified, 
an  oil  separated  out.  This  oil  was  amber  yellow  and  was 
miscible  in  all  proportions  with  water,  forming  an  opalescenl 
solution.  As  it  prohahly  contained  alkyl-sulphuric,  sul- 
phonic,  and  petroleum  Bcids  and  their  >-tln-r.:il  salt",  it  was 
tir-t  distilled  witli  :i  current  of  steam,  the  residue  then 
extracted  with  ether,  and  the  aqueous  residue  again  distilled 
with  a  onrrent  of  superheated  steam.  The  final  thick  and 
tarry  residue  has  oot  \  ft  been  examined.  The  two  distillates 
were  combined.  Of  the  ethereal  extract  the  non  saponiflable 
portion  was  added  tn  the  combined  distillate.  The  small 
saponifiable  portion  of  the  ethereal  extract  yielded  a  mixture 
of  petroleum  acids  boiling  above  800  C.  These  high- 
boiling  petroleum  acids  obtained  from  the  low-boiling  li^'bt 
petroleum  may  either  be  .In.-  to  polj  merisation  or  oxidation 
of  the  original  petroleum  acids  present. 

The  combined  distillate  formed  a  mobile  oil  of  pleasant 
ethereal  odour.  It  absorbed  bromine  with  a  partial  evolution 
of  hydrobromic  acid,  showing  the  formation  of  both  additive 
and  substitution  products.  Fuming  nitric  acid  formed 
nitro-derivatives  and  also  oxidation  products.  Strong 
sulplmri,-  acid  dissolved  a  considerable  part  of  the  oil,  even 
in  the  cold,  and  of  the  dissolved  portion  a  part  was  precipi- 
tated on  dilution  Of  the  acid  with  water,  whilst  a  portion 
remained  dissolved  in  the  form  of  true  sulphonic  acids, 
Sodium  caused  a  slow  evolution  of  hydrogen  and  the  forma- 
tion of  gelatinous  compounds.  Neither  sodium  hydrogen 
sulphite  (bisulphite),  nor  phenyl-hydrazine  had  any  action. 
It  was  thus  clear  that  the  distillate  was  a  mixture  of  various 
hydrocarbons  and  oxygenated  compounds.  The  distillate  was 
therefore  carefully  fractionated.  The  portion  boiling  below 
130°  C.  -was  lost.  Of  the  remainder  the  tour  principal 
fractions  ISO  140  0, 160"— 170  I '..  1  70  — 180°  C,  and 
810°-  820  I-',  were  treated  with  strong  sulphuric  acid. 
The  undissolved  oil  (I.)  was  in  each  case  then  fractional. 
The  acid  was  diluted  with  water  and  the  oil  which  then 
separated  (11.1  washed,  dried,  and  fractionated.  The  aqueous 
acid  was  then  neutralised  with  barium  carbonate,  the 
barium  salt  recrystallised  and  decomposed  by  heating  with 
hydrochloric  acid  in  closed  tubes,  and  the  oil  thus  formed 
(HI.)  washed,  dried,  and  distilled. 

In  each  case,  I.  (  which  formed  about  half  of  the  fraction) 
was  found  to  consist  of  hydrocarbons,  of  which  a  part 
boiled  at  about  the  boiling  point  of  the  original  fraction,  a 
part  about  100?  higher,  and  a  part  at  a  very  high  tempera- 
ture. The  lower  boiling  portions,  from  their  analyses  and 
properties,  appeared  to  be  mixtures  of  hydrocarbons  of  the 
C„H>„-4  and  CnHga - 2  series,  the  former  largely  pre- 
ponderating, and  the  higher  boiliDg  portions,  polymerides  of 
the  same.  Some  of  these  hydrocarbons  are  almost  certainly 
terpenes  or  isomerides  of  the  terpenes. 

The  second  products  (II.)  proved  to  be  secondary  or 
tertiary  alcohols  derived  from  the  alkyl  sulphates  formed 
during  sulphonation.  The  third  products  (III.)  were 
aromatic  hydrocarbons,  amongst  which  para-ethyl  toluene, 
and  cymene  were  recognised.  It  is  probable  that  other 
more  condensed  hydrocarbons  were  also  present. 

The  lower  boiling  portion  of  I.  absorbed  bromine  readily, 
and  the  compounds  C,UHlir4  and  C10llls15r,  were  isolated. 
The  portions  of  higher  boiling  point  (polymerised)  only 
absorbed  bromine  very  slowly,  and  very  soon  evolved 
hydrobromic  acid  and  formed  resinous  products.  With 
much  glacial  acetic  acid  and  little  sulphuric  acid  these 
polymerides  gave  a  green  coloration.  None  of  the 
constituents  of  I.  caused  any  rotation  of  polarised  light. 

If  these  compounds  really  are  terpenes  the  purification 
Ives  from   some   petroleums  may  probably  form  a  valuable 


paration.  •  show, 

however,  that  all  crude  petroleumt 

apparent!]  their  ah  ol  the 

petrolei  I  troleums 

would  account  for  the  tendenoy  of  the  latt. .  to  rcsini 

■  i  tome 

petroleums  it:  the  present t  lunlight. 

i  the  theory  thai  p.  troleums  an-  derived 
from   animal  remains  bj  bacterial  and  Litumi 
as  terpenes  have  been  proved  dcoholic 

fermentation. 

i  ii      i il    of    the    ten  fr'""    ''" 

petroleums  bj   the  lye  is  pn  to  their  1 1 

conversion  into  sulphonic  and    alkyl  sulphuric  acid<  bj  the 
treatment  with  strong  sulphuric  acid.     I.  T.T. 


Quantitative   Compoeition  of  the   I  '■  ■"' 

the    Wood  of  the   Beech    and  from   ilm>   .,/'  the    Onk. 
A.  li.  hal  and  1  .  Choay.    Comptes  rend.  119,  166. 

Thk  two  material-  employed  by  the  an  ;    ivy 

oils,  collected  during  the  distillation  of  the  tai  obtained 
from  the  wo 

uniformity  of  n  -nit,  they  w.  '"is 

and  by  the  following  method: — 

The  heavy  oil  was  acidulated  with  hydrochloric  acid, 
agitated  with  water,  the  liquids  separated  (the  aqueous  layer 
thus  removing  certain  basic  bodies  occurring  in  the  oil), 
the  oily  layer  dissolved  in  soda-lye,  a  very  considerable 
quantity  of  water  added  (necessar  titrated  -olution 

of  the  alkali  phenates  dissolves  .v  certain  quantity  of  neutral 
Bubstancea),  lawrs  of  liquid  separated,  alkaline  solution 
treated  with  benzene,  benzene  separated,  aqueous  solution 
treated  with  a  current  of  steam  as  long  as  distillate  Bmells 
strongly.  Hydrochloric  acid  i-  now  added,  the  liberated 
phenols  decanted,  the  aqueous  layer  agitated  with  benzene, 
the  latter  separated  and  distilled,  and  it-  phenol  residue  thus 
obtained  added  to  the  bulk. 

The  phenols  thus  separated  were  twice  rectified,  a  Le 
Bel-Henninger  fractional  distillation  apparatus  with  five  bulbs 
beiti"  employed,  aud  two  distillates,  i ...--.iii^  over  between 
2003%nd   210°  aud  between    210    and    220     respectively, 

Collected. 

In   the  case  of  beechwood-creosote  the  weights  of  the 

distillates  were  as  1,000  867  aud  tin-  -p.  gr.  1-085  at  17° 
and  1  •  085  at  15  respectively.  The  200  — 2 10J  oak  creosote 
distillate  had  sp.  gr.  1-  068  at  15  . 

Hie  authors  have  analysed  these  \arious  distillates  by  the 
method  they  have  previously  described  ithi-  Journal,  1893, 
618),  and  find  as  follows  :  — 

Pure  beechwood-creosote,  distilling  200  —220°  (obtained 
by  mixing  1,000  parts  of  the  200—210  fractions  with  367 
parts  of  210— 220'  fraction). 

Monophenols 

Guaiacol  W72 

Ocosol  and  homologies 

I         '«" 

COO 
The  200' — 210    fractions  yielded  as  follows  : — 


From  ! 
wood  Creosote. 

From  Oak- 

39-00 
Si]  48 

2  -88 

55 

11 

SI 

LOS     . 

100-00 

100 

Bv  comparing  the  two  analyses  of  beech-creosote  fractions, 
it  will  be  seen  that  the  2105— 2jo    fraction  can  contain  no 

guaiacol. 
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By  contra-':!^   the   oak-   ami  beech-creosotes  it  will  be 

seen  that  the  former   has  the   lesser  density,  and   contains 

and    more    monopbenols :    it    is    the   larger 

ce  of  the  latter  which  makes  it  the  more  ••  caustic  " 

creosotes. 

The  authors  have  gone  further,  though  they  admit  that 
their  results  now  lose  that  precision  which  they  declare  is 
characteristic  of  the  preceding  work.  In  fractionating  the 
monopbenols  the  authors  weighed  all  fractions  coming  o\  er 
at  a  fixed  temperature  and  divided  up  the  intermediate 
fractious  by  calculation,  half  of  each  intermediate  fraction 
hems' added  to  the  phenol  of  higlnst  boiling  point.  They 
consider  ibis  to  be  the  best  practical  method  of  dealing 
with  those  fractions  which  are  irreducible  by  distillation. 

As  an  example  of  the  difficulties  of  such  "  carrying  over  " 
phenomena,  as  :ire  met  with  in  the  distillation  of  these 
creosotes,  the  authors  mention  that  their  200  — 210  fraction 
contain?  5  per  cent,  of  common  phenol  of  boiling  point  about 
179:,  that  is  to  say.  20c  lower  thau  that  of  the  creosote  con- 
taining it ;  while,  on  the  other  hand,  it  carries  35  per  cent,  of 
ereosol  and  its  homologttes,  of  boiling  point  about  22i>  , 
that  is  to  say.  10'  higher  than  the  creosote  containing  it. 
Working,  however,  according  to  their  method  they  find,  for 
the  200: — 210    beech-creosote,  as  follows  : — 

Phenol 5-20 

Orthocresol 10"40 

M.-t:i  and  paracresol 11  "60 

Ortho-ethylphenol 3-60 

Hetaxylenol,  1,  3,  i 2'OCi 

Melaiylenol,  1, 3,  3 1-00 

Phenols,  various  6'20 

Guaiacol 25-00 

Creosol  and  its  homologues 33-00 

100 '00 


In  conclusion  the  authors  point  out  that  creosote  is 
popularly  supposed  to  contain  60 — 90  per  cent,  of  guaiacol, 
the  remainder  being  creosol,  with  a  small  amount  of  mono- 
phenols  ;  the  above  figures  indicate  for  it  a  very  different 
composition. — E.  B.  B. 


sulphuric  acid,  cymene  snlphonic  acid  and  another  hydro- 
carbon were  obtained.  This  latter,  which  is  not  acted  upon 
by  fuming  nitric  acid,  ror  by  bromine  in  the  cold,  and  hag 
for  its  formula  C10H.,(„  is  cymene  hexahydride. — F,.  B.  B. 


Tar  of  Pinus  Maritima.     A.  Benard.     Comptes  rend. 
1894,  119,  165. 

This  tar,  which  is  obtained,  in  the  landes  of  South-western 
France,  during  the  carbonisation  of  stacks  of  the  wood  of 
Pinus  maritima,  is  met  with  as  a  thick,  dark  brown  liquid  of 
sp.  gr.  1  054.     Upon  distillation  it  yields — 

1.  Water 3-3 

2.  Hydrocarbons  (distilling  under  300°  C.) 12'0 

3.  „  (between  300' and  300°) 45-0 

4.  Phenols 1S"0 

5.  Pitch  (containing  much  retene) 21*5 

100  -o 


Pine  Tar.    A.  Menard.     Comptes  rend.  1894,  119, 
652—654. 

The  fraction  of  pine  tar  boiling  at  about  250° — 280°  C. 
contains  a  new  hydrocarbon  ;  it  may  be  purified  by  treating 
the  crude  fraction  with  sodium,  and  is  then  obtained  as  a 
colourless  liquid  of  sp.  gr.  011119  at  0' C,  and  having  a 
boiling  point  of  251  — 257  .  Its  refractive  index  is  1-507. 
Analyses  and  vapour  density  determinations  indicate  that 
the  new  hydrocarbon  has  the  formula  C14H;.,.  It  furnishes 
a  crystalline  fetraoromo-derivative,  C!4Hlsllr4,  and  a  nitro- 
derivative  CU1I=1(N();),  and  gives  a  blue  coloration  when 
heated  with  sulphuric  acid  and  alcohol,  a  reaction  which 
according  to  Maquenne  is  characteristic  of  hydrogenised 
aromatic  hydrocarbons.  The  hydrocarbon  when  treated 
with  ordinary  concentrated  sulphuric  acid,  develops  heat ;  if 
the  solution  be  poured  into  water  a  sulphonic  acid  passes 
inta  solution,  which  yields  an  iusoluble  barium  salt 
(C14rI;1S03");lia,  whilst  the  portion  of  the  product  insoluble 
in  water,  when  steam  distilled  yields  a  hydrocarbon,  C14H2S, 
boiling  at  250° — 253  C,  which  behaves  as  a  saturated 
compound, and  is  perhaps  dodecahydro-ditolyl,  (L'7Hr.  H,,V 
The  hydrocarbon  C14H;.,  may  then  be  octohydro-ditolyl, 
(C7H;,  H4).:.     (See  previous  extract.)  —A.  B.  L. 


New    Constituents 


of   Wood   Oil. 

1894,  1542. 


E.  Looft.      Ber.   27, 


The  present  paper  is  in  continuation  of  one  published  in 
Liebigs  Anualen,  275,  366  (this  Journal,  1893,  919).  In 
addition  to  the  compounds  there  described  the  author  has 
isolated: — Methyl  pyridine  and  dimethyl  pyridine  in  the 
fractions  boiling  above  115'  C,  butyl  alcohol  (probably  iso-) 
boiling  about  115°,  pimelic  ketone,  C6H10O,  in  the  fraction 
boiling  from  150° — 160°,  and  an  alcohol  possessing  the 
formula  CsH140  in  this  same  fraction. — T.  E. 


By-products  obtained  in   the   Preparation  of  Bntyltoluene. 
A.  Baur.      Ber.  27,  1894,  1606. 

See  under  XX.,  page  1218. 


IV -COLOURING  MATTERS  AND  DYES. 


The  phenols  are  separated  from  their  distillate  by 
lixiviation  with  soda — which  must  be  used  boiling  to  avoid 
emulsifying  the  product — and  subsequent  treatment  with 
acid. 

The  author  has  isolated,  by  fractional  distillation, 
operating  upon  50  kilos,  of  the  crude  tar,  three  bvdro- 
carbons  ;  one  of  these  he  now  describes. 

It  is  a  colourless  liquid,  with  b.p.  171° — 174',  sp.  gr. 
0-866  at  0°,  rotation  aD  =  —  19'-1,  index  of  refraction 
=  1-4785,  formula  apparently  C,„H16,  and  with  vapour 
density  46  (against  theory,  4-7). 

It  absorbs  oxygen  more  actively  than  turpentine  does. 
A  di-hromo  additive  compound  (C'10H|CBr2),  a  tetrabromo 
derivative  (C1()H12I5r4),  and  a  crystalline  di hydrochloride 
have  been  obtained. 

With  sulphuric  acid  much  heat  is  evolved,  and  from  the 
supernatant  liquid,  upon  distillation,  are  obtained  a  distillate 
boiling  about  170',  which  is  mostly  cymene,  and  a  very 
thick  residue,  which  is  a  polymer  of  the  hydrocarbon,  boiling 
about  300°      Upon  treating  the  1707  distillate  with  fuming 


The  Technical  Method  of  Preparing  Aniline.     A.  Wohl. 

Ber.  27,  1815—1818. 
The  author  makes  reference  to  O.  X.  Witt's  explanation 
of  the  small  consumption  of  hydrochloric  acid  in  the 
technical  process  of  reducing  nitrocompounds  by  means  of 
metallic  iron.  According  to  this,  the  ferrous  chloride  formed 
is  the  real  reducing  agent,  its  action  being  due  to  its  con- 
version into  basic  ferric  chloride,  whilst  by  the  metallic  iron 
it  is  constantly  being  regenerated  from  the  latter.  Witt's 
equations  for  the  reduction  of  nitronaphthalene  are  as 
follows  :  — 

24FeCL  +  4C10II7XO2  +  4H30  = 

12Fe,CI40  +  4C10H7NHS. 

12FeX'l40  +  9Fe  =  3Fe304  +  24FeCl2. 

While  admitting  the  clearness  of  this  explanation,  and 
confirming  the  correctness  cf  the  conversion  of  basic  ferric 
chloride  into  ferrous  chloride,  and  the  oxide  Fe304,  as 
assumed  in  the  second  equation,  the  author,  in  view  of  the 
fact  of  ferrous  chloride  being  replaceable  by   salts  (CaCl;, 
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ol  capable  of  exerting  a  redm  log  notion  bj  oonvi  raiou 
ioto  higher  oxidation  compounds,  -nil  thinks  his  view  of  thi 
direol  reduoing  aotion  of  metallic  iron,  as  reoentl)  <  xpreaaod 
(this  Jonroal,  1894,  B76),  the  one  best  expressing  the 
reaotion  actually  taking  place.— F   \l 


Sulphur   Compounds  accompanying    Aniline    Bases,   unit 
their  Colour   Reactions.      A.   Bantzsch   aud  II. 
Ber.  27,  2529     2534, 

Ciuoni  mi    pure  aniline  does   no!  give  the   blue   colonr 

ion  with  eld. Midr   of  lime  hitherto  considered  chaj 
toriatio.     The  coloration  obtained  with  aniline  from  ooal-tar 
bamene  ia  due  to  the  presence  in  it  o)  traces  ol  a  snlphai  com- 
pound, probably  amido  thiophi  ae.     rhesame  rule  applies  to 

;i  number  of  other  bases,  and  more  espi  oisJJy  to  aoi eroial 

para-amidophenol.  Attempts  to  isolate  the  sulphur  com- 
pound  have  as  yd  bei  n  fruitless,  but  a  reliable  method  for  its 
removal  from  aniline  Beems  to  consist  i  n  heating  the  latter  for 
some  time  with  acetone.  This  evidently  tonus a  condensation 
product  with  the  amidothiopbene,  which,  on   distillation  of 

the   aniline,  remains   behind   as  a  resi is   mas-  pieh   in 

sulphite,     Para-amidophenol  may  be  purified  in  like  manner. 

The   product    crystallising   from    the   acel i    solution    is 

distinguished  from  the  ordinal]  para-amidophenol  by  its 
remaining  colourless  on  exposure  to  n  i  r. — F.  .M. 


Tannin  Orange.     C.  Schoen.     Bull.   Soc.  [nd.  Mulhouse, 
August  and  September  IS'jt.  350. 

Tannin  Orange  II.  a  new  colour  manufactured  by  Cussella, 
of  Frankfort,  is  an  nzn  colonr,  and  possesses  the  property, 
rarely  shown  by  this  clasa  of  dyestuffs,  of  being  fixed  by 
tannin.  It  is  obtained  1  >>  the  mutual  reaction  of  para- 
amidobenayldimethylamine  and  ^-uaphthol  and  has  a  com- 
position  expressed  by  tin-  formula — 

C,„Hf(OH).X:N.C,lll.riI..Xl(ll1)  HLl. 

The  colour  is  sold  as  a  50  per  cent,  paste,  which  gives  a 
clear  solution  with  distilled  water;  but  when  dissolved  in 
calcareous  water  th"  solution  rapidly  bee  imea  turbid.  Its 
solution  is  precipitated  by  ammonia  and  the  fixed  alkalis. 
the  precipitate  being  easily  redisBolved  by  acids. 

As  a  printing  colour  it  is  fixed  by  tannin  in  presence  of 
acetic  acid.  The  addition  of  tartaric  acid  presents  no 
advantage.  It  is  not  affected  by  sulphurous  aei.l  in 
steaming,  and  its  resistance  to  chlorine  is  good.  It  has  a 
medium  fastness  agaiust  light.  It  is  less  useful  for  dyeing 
on  a  tannin  mordant,  as  the  white  grounds  are  strongly 
coloured.  Its  principal  use  will  be  in  combination  with 
Methylene  bine  or  green,  with  which  it  gives  pretty  mode 
and  grey  tones. —  W.  E.  K. 


PATENTS. 

Atprtmements  mi  the  Manufacture  of  Colouring  Matters. 
J.  Y.  Johnson.  London.  From  "The  Hadische  Anilin 
and  Soda  Eabrik."  Ludwigshefeo,  Germany.  Eug.  Fat. 
18,769,  October  G,  1893. 
The  soluble  salts  (compounds  with  acid-)  of  sat'raninc  azo- 
naphthol  bodies  described  in  Eng.  Pat.  4543  of  1891  (this 
Journal,  189^.  336)  have  been  introduced  into  commerce 
under  the  name  of  ludoiu  blue,  and  afford  a  perfect  sub- 
stitute for  indigo  in  some  of  its  applications.  It  is  now 
found  that  the  insoluble  safranine-azo-uuphthol  bodies  can 
be  converted  iuto  soluble  basic  dyes,  practically  equivalent 
to  Indoin-blue,  by  prolonged  washing  with  water,  whereby 
the  excess  of  alkali  and  salts  is  removed.  For  example,  a 
1  per  cent,  solution  of  safranine  is  made,  taking  one  mole- 
cular proportion  of  the  safranine,  i.e.,  about  7  kilos,  of 
safranine  T  (obtained  by  oxidation  of  tolylenediomine, 
o-toluidine,  and  aniline),  or  the  equivalent  quantity  of 
another  easily  diazotisable  safranine,  and  diazotised  by 
adding  a  solution  of  14  kilos,  of  sodium  nitrite  and 
23  kilos,  of  30  per  cent,  hydrochloric  acid,  the  mixture 
being  kept  cool  by  ice.  It  is  then  run  into  an  ice-cold 
solution  of  about  3  kilos,  (one  molecular  proportion)  of  o-  or 


0«naphthol   oi  180  litres  ot   « 

-  cent.  v,i  hi      ii,.-  product  i 

are  washed  with  water  until  the  wash-wit'  dceplj 

I,  and   the  washed  paste,  made  up  to  ,i    standard 

.  is  ih,  n  re. ol_i  for  use.— T.  A.  I.. 


The  Manufacture  and  Production  ■  \  <  ompoundt 
suited  for  Use  in  the  Preparation  oj  Diazo  Compounds 
and  I  i         ation  in  tin  Production  oj  Dyes.     J.  V. 

Johnson,    Londoi  [Tie  lit  Vnilin   and 

Soda    Pain  '.."     Lndwigahafen,     Germany.     Bug      Pal 
05,  October  81,  I 

I'm  diazo  compound  of /i-nitraniline,  when  treated  witl 
alkali   at  ■  apcratures,  I   into  the  al 

salt  o  nine,     'l  his  i-  a  tolerably  at 

substani  i    and  readilj  i  ry  -  When  dissolve 

tih\,.1  with  Bodium-jB-uaphtholate  and  an  ■  ilkali 

1        es  no  colo  i  nine  -aii   i„.  create  i 

with  rather  more  than  i  it   proporti I   acid, 

pn  ferably  in  presence  of  a  little  nitron,  arid,  the  n 

is  roci  ni  erted  im] id,  which   will  then 

>■■"••'  '   alkaline  solution  of  S-nuphthol.     i  p 

aromatic  am  do  compounds   read    in   the  Bame   way,  pro- 
viding  they  contain  substituting  and  groups,  such  as  one  or 
more  nitro  groups,  two  or  mere  halogen  groups  (in  the  one 
benzene  ring),  and  with  or  without   anlphonic  acid  groups. 
The   following    substituted   amines  havt     been   employed: 
o-nitraniliue,    nitro-p-toluidine   (t  Il.N'ir  Ml.        I 
dichloro-aniline   (CI      Ml.       1:4:3),    1 . 4-nitro-naphthyl 
amine,  dmitrobensidine,  the  sulphonic  and  caiboxylic  ai 
ot  nitraniline  and  picramic  acid.     For  preparing  the  uitros- 

amine    Bait    from   /)-nitraniline    a    10    per   cent    solution   of 

the  diazo  compound  from  138  kilos,  of  p-nitraniline  is  run 
into  3,000  kilos,  of  caustic  soda  solution  containing  18  per 
cent.  . Nat  HI.  at  about  60  — 7u:  C.  with  vigorous  stirring. 
On  cooling,  the  nitrosainine  salt  separates  in  crystals,  and 
may  be  purified  by  recrystallisation  from  7ou  litres  of  hot 
water.  In  practice,  it  is  only  accessary  to  run  the  diaz.o 
solution  into  18  per  cent,  cold  caustic  soda  lye,  taking  care 
that  the  solution  always  remains  strongly  alkaline.  The 
uitrosamine  salt  separates  out  and  is  filter-pressed  and  dried 
or  kept  as  a  piste.  To  convert  it  into  free  p-oitrophenyl 
nitrosamiue,  about  Hi  kilos,  of  the  salt  arc  dissolved  in 
250  litres  of  cold  water,  and  decomposed  with  30  kilos,  of 
G  per  cent,  hydrochloric  acid.  The  free  nitrosainine,  which 
separates  at  once,  is  filtered  off  and  must  be  used  in  the 
form  of  paste.  The  further  conversion  into  the  diazo  com- 
pound is  affected  by  adding  more  acid,  as  in  the  following 
example.  About  10  kilos,  of  the  nitrosainine  salt  are 
dissolved  in  250  litres  of  water  and  this  solution  is  run  into 
is  kilos,  of  80  pe*  cent,  hydrochloric  acid.  The  precipitate 
of  the  free  nitrosainine  disappears  as  it  is  converted  into 
the  diazo  compound,  and  the  addition  of  about  1  per  cent. 
of  sodium  nitrite  considerably  accelerates  the  conversion. 
This  conversion  can  be  effected  on  the  fibre  by  printing  a 
mixture  of  the  nitrosainine  salt  with  certain  phenols  and 
amines,  together  with  an  excess  of  alkali,  and  gradually 
neutralising  the  alkali,  ei'her  by  exposure  to  the  atmosphere 
or  treatment  with  acetic  acid,  when  the  diazo  compound 
produced  immediately  combines  with  the  component  present 
to  form  the  colour. — T.  A.  L. 


The  Manufacture  of  Colouring  Matters  Dyeing  Blue  trith 
Mordants.     C.   D.Abel,   London.     From   "The 
Gesellschaft  fur  Anilin  Fabrikation,"   Berlin,  Germany. 
Eng.  Fat.  23,811,  December  4, 189 

The  invention  is  based  on  the  observation  that  ortho- 
qiiiiiones  or  their  sulphonic  acids  form  condensation 
products  with  alkylated  ;i-phenylene-diamines  which,  when 
afterwards  heated  with  sulphur  and  fuming  sulphuric  acid, 
yield  blue  colouring  matters  capable  of  forming  lakes  with 
metallic  mordants,  which  dye  fast  blue  shades  end  are 
especiallv  suitable  for  dyeing  and  printing  chrome  mor- 
danted wool  and  cotton.  For  example,  13-6  kilos,  of 
dimethyl-p-pbenyleuediamioe  hydrochloride  are  dissolved 
in  100  litres   of  water,  and,  while   agitating,  27 -G  kilos,  of 
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the  at  of  1 .2  ^'-naphthoquinone  sulphonic  acid 

■ire  i.lded  The  solution  is  kept  slightly  alkaline  by  sodium 
carbonate,  sail  is  added,  and  the  mixture  slightly  heated 
while  a  current  of  air  is  blown  through  it.  The  product, 
filtered  off  and  dried.fonns  a  blue  powder.  25  kilos,  of 
this  intermediate  product  and  12  kilos,  of  sulphur  are 
0  kilos,  of  30  per  cent,  sulphuric  anhydride. 
The  mixture  is  well  stirred  for  about  12  hours  an  1  finally 
gently  heated  until  a  sample  dissolves  in  boiling  water  with 
a  bright  blue  colour.  The  mixture  is  then  poured  iuto  iced 
water  and  heated  to  boiling.  The  precipitated  colouring 
matter  is  filtered  off,  dissolved  in  dilute  soda,  filtered  again 
to  remove  sulphur,  and  finally  precipitated  with  hydro 
chlorir  arid  or  salt.  When  instead  of  quiuonemonosulphonic 
acids  the  quinones  themselves  are  used,  the  same  result  i- 
obtained,  because  sulphonatiou  takes  place  in  the  process,  and 
when  such  quinonesulphouie  acids  are  employed  as  contain 
a  snlphonic  acid  group  in  the  position  4,  this  group  is  split 
off  duriDg  the  condensation. — T.  A.  L. 

The  Manufacture  or  Production  of  Colouring  Matters. 
11.  E.  Newton.  London.  From  "The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  23,392,  December  5,  1893. 
In  Eng.  Tat.  19,062a  of  1891  (this  Journal,  1892,  809) 
a  process  for  producing  dyestuffs  was  described,  which 
consists  in  condensing  tetra-alkylated  diamidobenzhydrols 
with  secondary  amines,  subsequently  treating  the  so-formed 
leuco-products  with  nitrous  acid,  oxidising  the  resulting 
leuco-compounds  containing  a  nitrosamine  group,  and 
finally  splitting  off  the  nitroso  group.  Some  of  these 
colouring  matters  can  also  be  produced  by  the  process 
described  in  Eng.  Pat.  5038  of  18S4  (this  Journal,  1885,279), 
namely,  by  allowing  tetra-alkyl  diamidobenzophenone  to 
act,  in  the  presence  of  phosphorus  oxyhaloid  or  the 
like,  on  certain  of  the  secondary  amines.  The  number  of 
secondary  amines  suitable  for  treatment  by  this  last  process 
is  by  the  present  patent  extended,  so  as  to  include  mono- 
methyl  aDd  mono-ethyl-a-naphthylamine.  Benzyl- a- 
naphthvlamine  has  already  been  included  among  them  in 
Ger.  Pat.  69,863.  Analogous  colouring  matters  are  formed 
from  p  -  alkjl  -  oxvphenyl  -  a  -  naphthylamine  or  analogous 
alkvloxy  compounds  by  either  of  the  two  processes  above 
mentioned.  The  said  p-alkyl-oxyphenyl-o-naphthylamines 
are  prepared  by  heating  o-naphthylamine  with  p-amido- 
alkyl-oxybeDzene  hydrochloride.  The  following  is  an 
example  of  the  production  of  one  of  the  dyestuffs.  Eight 
kilos,  of  tetramethvldiamidobenzophenone  are  mixed  with 
8-1  kilos,  of  p-ethoxyphenyl-a-naphthylamine,  and  then 
5  kilos,  of  phosphorus  oxychloride  added  gradually,  with 
continual  stirring.  After  standing  some  time  at  the 
ordinary  temperature  the  mixture  assumes  a  metallic  lustre 
and  becomes  crvstalline.     It  is  then  heated  for  some  time 

t0  io7° 110°  C~,  powdered,  washed  with  cold  water,  and 

dissolved  in  dilute  hydrochloric  acid  (15  per  cent.  HC1). 
The  dyestuff  is  precipitated  from  this  solution  by  adding 
water.  The  colouring  matter  is  easily  soluble  in  hot  water 
and  gives  greenish-blue  shades  on  wool  and  on  cotton 
mordanted  with  tannic  acid. — T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters 
denied  from  Anthraquinone.  H.  E.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co." 
Elberfeld,  Germany.  Eng.  Pat.  23,585,  December  7,  1893. 
Ix  Eng.  Pat.  4871  of  1891  (this  Journal  1892,  513)  a 
proce>-~  was  described  for  the  production  of  dyes  by  acting 
on  certain  polyhydroxyanthraquinones  with  atmospheric 
oxygen  in  presence  of  ammonia.  A  simpler  method  has 
now  been  discovered  yielding  similar  results  and  of  more 
general  application.  This  consists  in  treating  hydroxy  - 
anthraquinones,  in  presence  of  ammonia,  with  ammouium 
persulphate  or  other  salt  of  persulphuric  acid  (J.  Prakt. 
Them.  48,  185,  and  this  Journal  1891,  1004),  using  two 
molecules  of  persulphate  to  one  of  hydroxyanthraquinone. 
The  action  takes  place  readily  in  dilute  aqueous  solutions 
at  a  low  temperature. 

For  example,  50  kilos,  of  20  per  cent.  Alizarin  bordeaux 
paste  are  dissolved  in   500  litres  of   water   and  100  litres  of 


20  per  cent,  ammonia.  A  solution  of  8' 5  kilos,  of 
ammonium  persulphate  in  50 — 100  litres  of  water  is  then 
gradually  stirred  iu,  the  mixture  being  kept  cool  by  ice.' 
The  action  is  finished  when  a  sample  treated  with  acid  gives 
a  precipitate  which  dissolves  in  sulphuric  acid  with  a 
cherry-red  colour.  The  melt  is  then  mixed  with  hydro- 
chloric or  sulphuric  acid  and  the  dark  purple-red  dye- 
stuff  filtered  off  and  washed  with  water.  This  dyestuff 
differs  materially  from  that  formed  by  heating  Alizarin 
bordeaux  merely  with  ammonia  (Eng.  Pat.  8702,  of  1891 
this  Journal,  1892,  514),  the  latter  giving  a  blneish-red 
solution  iu  sulphuric  acid,  whilst  the  pure  new  product 
dissolves  in  sulphuric  acid  with  a  yellowish-red  colour. 
The  new  dyestuff  pioduees  on  chromed  wool  intense 
greenish-blue  shades  retaining  their  colour  in  artificial  light. 
As  another  example  of  the  same  process,  the  manufacture 
of  a  similar  colouring  matter  from  Alizarin  blue  paste  is 
described. 

The  product  combines  with  alkaline  bisulphites  forming 
compounds  soluble  in  water.  It  yields  beautiful  greenish- 
blue  shades  on  chromed  wool.  A  table  is  given,  showing 
the  principal  properties  of  nine  colouring  matters  of  the 
series,  namely  those  formed  from  Alizarin  blue,  Alizarin 
bordeaux,  Alizarin-pentacyanine,  Alizarin-hexacyanine, 
hexhvdroxyanthraquinone,  and  from  the  sulphonic  acids 
of  each  of  the  last  four.  If  the  above  process  be  carried 
out  in  the  presence  of  sulphurous  acid  or  a  sulphite, 
sulphonated  dyestuffs  are  obtained,  the  introduction  of 
nitrogen  ("  amidation  ")  and  sulphonation  thus  taking 
place  at  the  same  time. 

Sulphonated  dyestuffs  similar  to  the  above  may  also  be 
obtained  by  sulphouating  the  products  of  the  action  of 
ammonia  on  polyhydroxyanthraquinones  with  fuming  sul- 
phuric acid  at  90 ' — 100J  C.  The  sulphonic  acids  yield  clearer 
and  greener  shades  than  the  unsulphonateddyes,  and  owing 
to  their  solubility  are  especially  suitable  for  printing  on  wool. 
The  last  described  sulphonating  process  may  be  inverted, 
that  is,  polyhydroxyanthraquinones  may  first  be  sulphonated 
bv  the  methods  described  in  Eng.  Pat."l2,715  of  1890  (this 
Journal,  1891,  759);  Eng.  Pat.  17,712  of  1890  (this 
Journal,  1891,  917);  Eng.  Pat.  12,580  of  1892  (this 
Journal,  1893,  596)  ;  and  Eng.  Pat.  8702  of  1891  (this 
Journal,  1892,  514),  and  the  sulphonic  acids  so  formed  then 
treated  with  ammonia  either  by  the  process  described  in 
the  last  mentioned  patent  or  by  merely  heating  with  a 
dilute  ammonia  solution  at  about  80D  C.  The  isolation  of 
the  sulphonic  acids  of  "  amidated "  polyhydroxyanthra- 
quinones is  best  effected  by  acidulating  the  ammoniacal 
solution  at  a  low  temperature  (to  avoid  decomposition  and 
elimination  of  nitrogen)  when  the  dyestuff  either  separates 
at  once  or  on  addition  of  salt.  An  example  is  given. 
The  processes  described  in  EDg.  Pat.  15,246  of  1892  (this 
Journal,  1893,  598),  and  in  the  fifth  claim  of  Eng.  Pat. 
15,325  of  1892  are  hereby  disclaimed.— T.  A.  L. 


Improved  Process  of  Making  Solid  and  Friable  Colouring 
Matters  from  Logwood  Extract  and  other  Dye-icood 
Extracts.  P.  K.  J.  Willis,  London.— From  W.  J. 
Matheson,  New  York,  U.S.A.  Eng.  Pat.  24,365,  Decem- 
ber 18,  1893. 

The  product  obtained  from  logwood  by  the  process  claimed 
in  Eng.  Pat.  2316  of  1893  (this  Journal,  1893,  598) 
requires  the  addition  of  a  small  amount  of  acid  to  the  dye- 
bath  which  in  certain  cases  is  objectionable.  According  to 
the  present  patent,  a  more  valuable  product  is  obtained 
having  a  higher  tinctorial  value  by  the  addition  of 
ammonium  carbonate  to  a  hot  extract  of  logwood  of  high 
gravity.  The  following  is  the  method  employed.  Logwood 
extract  of  about  70°  Tw.  is  heated  to  about  65°  C.,  and 
thoroughly  mixed  with  7  per  cent,  of  ammonium  carbonate 
previously  dissolved  in  as  small  a  quantity  of  water  as 
possible.  The  extract  is  poured  into  shallow  trays  and 
dried  at  about  20°  C.  until  the  mass  has  become  spongy  and 
a  hard  crust  has  formed.  When  this  is  the  case  the  trays 
are  dried  at  65° — 82'  C  ,  and  when  thoroughly  dry  the 
mass  is  ground.  It  is  not  affected  by  atmospheric  moisture, 
but  is  soluble  in  cold  or  hot  water,  and  dyes  chromed  wool 
in  the  same  way  as  cured  chip  logwood.— T.  A.  L. 
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The  Manufacturi    of    Colouring    Mailers  and  oj    Intet 
modioli   Product*    rolaltd    to    the    Rhodamim 
.1.    Y,   JofaDson,   London,     Prom*1  rhc   Badiache  Auilin 
anil  Soda  Fabric,"  LudwigBh&fen,  Germany,     Bng    Pal 
aember  80, 

Bl  treating  the  rhodaminea  derived  from  phthalie  oi 
oinie  acids  with  ammonia  ondet  pressure  a  repla 
i'ii;'iii  l>\  tbe  imido  group  (NH)  takes  place.  This  bodj 
is  nut  it  dyestuff,  baton  treatment  with  condensation  agents, 
such  as  phosphorus  oxychloride  or  pentachloride,  line 
chloride,  or  fuming  Bulphurio  acid,  water  is  split  off  and  b 
new  rhodamine  dye  yielding  bluer  shades  ia  produced.  Ii  the 
ammonia  be  replaced  by  aniline  or  its  homologues,  analogoue 
phenyl  imidea  are  obtained,  which  on  sulphonation  give 
valuable  acid  colouring  matters  dyeing  bright  ahadi 
animal  Bbrea  and  capable  of  dyeing  darker  shades  than  the 
basic  rhodamines.  About  l  kilo,  of  tetra-ethyl  phthalie 
rhodamine  (Rhodamine  B  extra)  is  dissolved  in  5  kilos,  of 
alcohol,  and  the  solution  is  saturated  in  the  cold  with 
ammonia.  The  solutdoi  thus  obtaini  '1  ia  heated  in  an  ante- 
clave  to  l  so  C.  for  10  hours,  and,  after  cooling,  the  crystals 
produced  are  filtered  oft  and  il  necessary  recrystalliaed 
from  alcohol.  They  melt  at  229  •'.  Abont  5  kilos,  of  the 
rttodamine-imide  bo  obtained  are  mixed  with  9  kilo-,  of 
phosphorus  oxyehloride  and  heated  for  two  hours  on  the 
water-bath.  The  product  ia  then  dissolved  in  water, 
filtered,  and  the  new  dyestufl  salted  out.  The  new  colour- 
ing matter  gives  violet-red  shades  on  wool  and  -ilk  and 
bluish-violet  shades  on  cotton  mordanted  with  tannin.     The 

following  method  is  given   for  the  preparati f  a  dyestuff 

by  the  action  of  aniline  on  rhodamine: — About  1  kilo,  of 
tetra-ethyl  phthalie  rhodamine  is  treated  with  8  kilos,  of 
aniline  under  an  inverted  condenser  for  four  hours.  After 
the  excess  of  aniline  lias  been  removed  the  product  ia 
purified  by  washing  with  alcohol  orrecrystallisiog, and  1  kilo, 
of  the  rhodamine-phenyl-imide  so  formed,  ia  then  dissolved 
in  a  kilos,  of  100  per  cent,  sulphuric  acid  and  Bulphonated 
ou  the  water-hath  by  gradually  adding  small  quantities  of 
fuming  sulphuric  acid  containing  23  per  cent.  S0S.  The 
sulphouation  is  complete  when  a  sample  is  completely 
soluble  in  dilute  soda  solution.  The  melt  is  then  poured 
into  water,  the  sulphonic  acid  filtered  off,  and  converted  into 
the  sodium  salt.  This  salt  is  sparingly  soluble  in  cold 
water,  but  by  further  sulpbonation  a  salt  more  readily 
soluble  can  be  obtained.  This  forms  a  red  powder  ca-ily 
soluble  in  water,  giving  a  bluish-red  solution  with  a 
yellowish-red  fluorescence.  The  dyestuff  gives  red  fluor- 
escent shades  on  wool,  the  dark  shades  being  especially 
brilliant,  and  the  colouring  matter  is  said  to  be  in  a  high 
degree  fast  to  light. — T.  A.  L. 


77ie  Production  or'  Azo  Dgeshtff*  JJerired  from  o„  a, 
Atimido-naphthalene.  S.  Pitt,  Sutton,  Surrey,  From 
I..  Cnssella  and  <  ....  Frankfort-on-the-Maine,  Germany. 
Bng.  Pat,  84,71 1.     December  22,  18 

•  KiiiNG  to  Ger.  Fat.  63,507,  1 .  l'-naphthylene  diamine 
disulphonic  acid  combines  with  diazo  compounds,  and  I 
products,  according  to  tier.  Pat.  70,031,  are  converted  into 
the  corresponding  azo  derivatives  of  I .  l'-aniidonaphthol 
disulphonic  acid  by  treating  them  with  mineral  acids  or 
caustic  alkalis.  The  same  effect  cannot  be  produced  by 
nitrous  acid  since  this  reagent  produces  an  azimido  body 
the  substance  formed  having  the  characteristic  group — 

N 

/\ 
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It  is  stated  tliat  all  the  azo  derivatives  of  the  mono-  and 
di-sulphouic  acids  of  1  ■  l'-naphthylene  diamine  show  this 
reaction,  and  the  colouriug  matters  produced  show  a  certain 
similarity  to  the  corresponding  azo  derivatives  of  the 
1 .  l'-dihydroxy-naphthalene     sulphonic    acids.     They    are 


said  t..  b,    cusilj    -..bible  and  t,,    he 

in.  tbod  employed  |  ,,  nitranilinc 

are    di  i  i   combim  ,1    in  olution    with 

l'-naphthylene  dia 
W  ben  the  combination  i- pli  t. 

in    nitrite    i-   run    in    and    the    dye  -t.ilT   wh  ■ 

separati  d  goes  inl lution 

Hi  -  of  the  azim 
lltered  ofl  afti  r  . 

dyes  wool   magenta   red  fi an  acid  bath,     Simi 

duct-  are  obtained  if  the  p-nitraniline  bi 
m-nitraniline,     nitrotoluidine,    amidoazubenzene   or    nitro- 
oaphthj lamina,   the   -bad."  m    bluish    red   to 

reddish  violet     Colouring  matl  similar  properties 

her  less  soluble  are  obtained  by  replacing  tbe  above 
naphthj  ne  disulphonic  acid  by  the  1 .  l'-naphthy- 

lene diamine  sulphonic  acid    ol    Bng    P  I    |yu:i 

(Jib     Journal,  1894,  244)       I     \.  I.. 


The  Production  of  Dyestuff*  from  1< 
Amidonaphthole*.     S.    Pitt,   Sutton.    Surrey.     From    I.. 
1       ella    and    Co.,    Frankfort-on-the-Maine,   Germany. 
Eng.  Pat.  24,715    December  22,  I 

Tin  dyestuffa  referred  to,  obtained  by  the  action  of 
diazotised  safraninea  on  certain  of  the  amido-napbthols, 
are  basic  and  dye  cotton  mordanted  with  tannin,  blue- 
black  -ha.l,-.  As  an  example  of  the  metho.  I 
the  following  detail-  are  given:— 85  kilos,  of  safranine, 
CjoHi9N4(  '.  red  in  water  and  diazotised  with 
hydrochloric  acid  and  7  kilos,  of   sodium  nitrite,  and  the 

diazo  compound  thus  i luced    ia  added  to  a  -..lution  of 

1C  kilo-,  of  1  .-'-aini.lonapiithol  (Ger.  Pal 
12  kilo-.  ,,f  hydrochloric  acid.  The  formation  ol  the 
dyestuff  is  complete  in  a  short  time,  and  after  salting  out, 
it  is  filter-pressed  and  dried,  [t  dissolves  in  water  with  a 
bluish-black  colour  and  dyes  cotton  mordanted  with  tannin, 
an  intense  blue-black.  The  combination  may  al-o  lake 
pjace  in  an  alkaline  solution,  the  dyestuff  so  obtained  only 
differing  slightly  from  that  obtained  in  acid  solution. 
Similar  dyestuffs  are  also  produced  by  substituting  the 
1.4',  1.1',  2.2',  or  1.3'-amidonaphthol  for  that 
example  described  above. — T.  A.  I.. 


The  Manufacture  and  Production  of  New  Colouring 
Matters,  i  .  Dreyfus,  Clayton,  Manchester.  Eng.  Pat, 
24,870,  December' .'7.  1898. 

By  combining  the  diazo  compounds  of  m-  or  /i-nitraniline, 
of  nitro-toluidines,  or  of  nitro-xylidines  with  the  sulphonic' 
acids  of  dehydro-thiotoluidine,  primnline  base,  dehydrothio- 

in  wli.lin,  or  dehydrothio-^-cumidiue,  the  patentee  obtains 
colouring  matters  ranging  from  greenish  yellow  to  orange 
-had.s,  which  dye  unmordanted  cotton.  The  combinations 
may  take  place  in  an  alkaline  or  acetic  acid  solution,  and 
the  following  detaiis  are  given  : — 13-S  kilo-,  of  /)-nitraniliue 
are  dissolved  in  500  litres  of  boiling  water  and  100  kilos, 
of  34  per  cent,  of  hydrochloric  acid,  and  after  cooling 
diazotised  with  7  kilos,  of  sodium  nitrite.  The  dia/o  solution 
is  run  into  a  solution  of  34  kil..-.  of  dehydrothiotoluidine 
sulphonic  acid  and  80  kilos,  of  sodium  carbonate  in  1,000 
litre-  of  water,  and  after  standing  1\  hi  urs  the  whole  is 
boiled  up  and  the  colouring  matter  salted  out  and  filtered 
off.— T.  A.  L. 


The  Manufacturi    or  Production  of  Sulpho  Acid*  of  the 
Naphthalene   Series  derived   liom   Naphthalene  0    0 
Disulpho   Arid  or  Naphthalene  0,  3,   Disulpho   Acid 
II.    E.   Newton,  London.    From   "The    Farbenfa 
vormals  F.  Bayer  and  Co.,"  Klberfeld,  Germany      ED" 
Fat.  25.074,  December  3o.  ;  - 

The    naphthalene  tetrasulphnnic   acid-       >  ,  |;Lr    g 

l  186)  is  a  mixture  of  at  least  two  i-  imeric  acids  and  a  mix- 
ture is  ;:ied,  according  to  the  method  described  in 
Ger.  Fat.  40,893,  in  which  1  kilo,  of  naphthalene  is  heated  with 
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5  kilos,  of  40  per  cent,  anhydride  at  160°  C.  lu  the  present 
patent,  methods  are  given  for  producing  pure  naphthalene 
tetrasulphonic  acids  by  sulphonating  2.3'-  or  3.3'-naphthu- 
lene  disulphonic  acid.  The  process  e  insists  in  heating  the 
calcium  salt  of  the  acid,  previously  dried  at  200  C,  with 
three  times  its  weight  of  fuming  sulphuric  acid,  containing 
25  per  cent,  of  anhydride,  tirst  of  all  for  four  hours  to  90  C. 
At  this  stage  a  naphthalene  trisulphonic  acid  is  produced. 
The  vessel  is  then  closed  and  the  temperature  is  raised  for 
six  hours  to  260c  C.  The  melt  is  dissolved  in  water,  the 
excess  of  sulphuric  acid  removed  by  lime  and  after  convert- 
ing into  the  sodium  -alt,  the  solution  is  evaporated.  Salt 
is  then  added  which  precipitates  the  sodium  salt  of  the 
naphthalene  tctrasnlphonic  arid.  The  tetrnsulphonic  acid 
derived  from  the  2 .  :i  -naphthalene  disulphonic  acid  when 
heated  with  caustic  soda  yields  two  new  naphthol  trisul- 
phonic aeids.  the  sodium  salts  of  which  are  separated  by 
their  difference  in  solubility  in  water.  If  in  the  fusion, 
which  in  both  eases  is  conducted  under  pressure,  a  larger 
quantity  of  soda  be  employed  and  the  temperature  is  also 
higher,  the  tetrasulphonic  acid  is  converted  into  two  dihy- 
droxy-naphthalene  disulphonic  acids,  which  are  termed  It 
and  Y  aeids,  the  proportion  of  the  two  being  about  3:7. 
The  former  acid  separates  in  long  hair-like  needles  and 
aqueous  solutions  of  its  neutral  salts  show  a  violet  fluores- 
cence. The  Y  acid  is  much  more  soluble  and  is  separated 
by  means  of  its  potassium  salt.  Aqueous  solutions  of  the 
neutral  salts  of  this  acid  are  deep  yellow  and  show  a  green 
fluorescence. — T.  A.  I.. 


The  Manfaciure  or  Production  of  BetaiBetai  Dihudro.ry- 
naphthalene  l'tta._  Beta-,  Disulphonic  Acid.  H.  E. 
Newton,  London.  From  "  The  Farnenfabriken  vormals 
F.  Haver  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat. 
25,074a,  December  30,  1S93. 

This  patent  describes  another  method  for  the  production  of 
2,2'.3.3'-dihydroxynaphthalenedisulphonic  acid  which  has 
already  been  prepared  according  to  Eng.  Pat.  16,199  of 
1893  ^this  Journal,  1894,  876),  by  sulphonating  2.2'-di- 
hydroxynaphthalene.  According  to  the  present  method  the 
same  product  is  obtained  from  2. 3. 3'. 2'-naphthol  trisul- 
phonic acid  by  heating  with  caustic  soda  under  pressure. 
50  kilos,  of  the  sodium  salt  of  /3-naphtholtrisulphonic  acid 
are  heated  with  100  kilos,  of  caustic  soda  and  50  litres  of 
water  in  an  autoclave  for  6 — 10  hours  to  220° — 300°  C. 
until  a  sample  no  longer  contains  naphtholtrisulphonic 
acid  which  separates  in  needles.  The  melt  is  then  mixed 
with  acid  when  the  acid  sodium  salt  of  the  dihydroxy- 
naphthalcnedisulphonic  acid  separates  out  as  a  crystalline 
powder.  Its  alkaline  solutions  show  a  bluish-green  fluor- 
escence. ^Yben  heated  with  20  per  cent,  sulphuric  acid  to 
200°  C.  it  yields  2.2'-dihydroxynaphthalene,  melting  at 
185=C,  by  means  of  which  its  constitution  was  determined. 

— T.  A.  h. 


PATENTS. 
An  Improved  Method  of  Preventing  Spontaneous  Ignition 
of  Liquid   Hydrocarbons  used  for  Cleansing  and  other' 
Purposes.     M.     M.    F.    Kichter,      Hamburg,    Germany. 
Eng,  Pat.  20,818,  November  8,  1893. 

The  object  of  this  invention  is  to  prevent  spontaneous 
ignition  of  liquid  hydrocarbons,  such  as  benzene,  toluene, 
naphtha,  gasoline,  petroleum,  &c,  which  is  caused  by 
frietional  electricity  produced  on  rinsing  woollen  or  silk 
goods  in  the  hydrocarbon.  About  2  per  cent,  of  anhydrous- 
magnesium  oleate,  which  is  termed  "  antibenzenepyrene," 
is  dissolved  in  the  hydrocarbon,  and  this  solution  is  said  to 
act  antielectrically. — J.  J.  K. 


Y.-TEXTILES  :  COTTON,  WOOL.  SILK,  Etc. 


Artificial    Production    of    }Yool!en     Crape.      F.    Binder. 
Bull.  Soc.  Ind.  Mulhouse,  June  1894,  267—268. 

The  raw  woven  woollen  crape  is  crabbed  to  remove  stiffen- 
ing, first,  for  10  minutes  in  water  at  25°  C,  and  then  in 
boiling  water  for  15 — 20  minutes.  It  is  then  dried  in  the 
drying-room  (not  on  drums),  and  is  given  a  slight  stiffening 
with  gum  tragacanth.  This  process  is  applicable  to  rough 
and  smooth  woollen,  and  also  to  cotton  crapes. — H.  I. 


Improvements  in  the  Production  of  and  in  Apparatus  for 
Producing  Artificial  Silk.  F.  Lehner,  Zurich,  Switzer- 
land. Eng.  Pat.  24,003.  December  13,  1893. 
Improvements  are  described  in  the  production  of  artificial 
silk  according  to  Eng.  Pat.  11,831  of  1891  (this  Journal, 
1892,  6S0)  and  22,736  of  1892  (this  Journal,  1893,  1024). 
The  solutions  used  frequently  attack  the  metal  of  which  the 
conducting  tubes  are  composed,  and  this  tends  'to  discolor 
the  product.  This  defect  is  obviated  by  the  use  of 
aluminium  tubes  which  are  not  attacked  by  the  solutions. 

When,  in  drawing  the  filaments,  the  supply  is  interrupted* 
by  simply  closing  the  tap,  the  orifice  of  the  outlet  tube  cfteu 
becomes  choked  and  cannot  be  cleared.  To  avoid  this  a 
tight-fitting  rubber  cap  is  drawn  over  the  aperture  before 
closing  the  tap  ;  the  tube  does  not  then  become  choked  and 
the  supply  can  be  restarted  immediately  on  removing  the- 
cap,  even  after  many  days'  interruption. 

The  drying  chambers  for  recovery  of  the  solvents  are 
omitted,  and  the  solvents  are  recovered  by  heating  the 
filaments  ou  spools  or  in  hanks,  in  water  or  other  liquid  to 
distil  off  the  alcohol  and  ether.  It  is  stated  that  this  last 
improvement  increases  the  tensile  strength  of  the  fibre. 

— i:.  ii.  B. 


Improvements  relating  to  Drying  and  Carbonizing  Appa- 
ratus for  Textile  and  other  Matters.  G.  Basse  and  C. 
Fettweis,  Brussels.     Eng.  Pat.  23,124,  December  1,  1893. 

A  drtixg  or  carbonizing  machine  of  any  kind  is  enclosed 
in  a  chamber  provided  with  a  special  aperture  close  to 
the  entrance  for  the  material.  Through  this  aperture  by- 
means  of  a  ventilator,  the  saturated  hot  air  is  drawn, 
passed  through  a  heating  apparatus,  and  thence  again  into 
the  chamber.  The  air  at  the  higher  temperature  is  capable 
of  taking  up  a  further  quantity  of  moisture,  and  the 
operation  may  be  repeated  by  raising  the  temperature  of 
the  heater.  As  drying  proceeds,  the  gaseous  mixture  in 
the  machine  contains  less  and  less  air,  and  the  drying  is 
performed  by  superheated  vapour. 

For  wool  the  process  may  be  advantageously  carried  out 
with  a  drying  apparatus  in  which  the  wool  passes  between, 
a  number  of  superposed  endless  aprons.  The  wool  is 
entered  at  the  top  and  passes  downwards,  the  outlet  for  the; 
saturated  gas  being  situated  above  the  series  of  aprons. 

— R.  B.  B. 


Improvements  in  Means  for  the  Production  of  Waterproof 
Ventilating  Cloth.  V.  Hendrichs,  Hiickeswagen  and 
Berlin,  Germany.     Eng.  Pat.  12,954,  July  4,  1894. 

A  soixtiox  is  prepared  containing  2,372-5  grms.  of  pure 
alum,  650  grms.  lead  acetate,  and  401)  grms.  tannin,  in  20 
litres  of  distilled  water.  Lead  sulphate  is  precipitated  and 
the  supernatant  liquid,  containing  aluminium  and  potassium 
acetates  and  tannin,  is  carefully  drawn  off.  Cloth  steeped 
in  this  solution  and  allowed  to  dry  is  practically  water- 
proof, but  permits  the  free  passage  of  air. — K.  B.  B. 
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Coloured  Discharges  on   Aniline  /ilurk   Gi-onnds.     AY.  K. 

Kav.     Boll.  Soc,  lad.  Mulhouse,    August  and  September 

1894.  Pari  II  - 
This  was  a  communication  from  the  author,  of  the  firm  of 
Walter  Cram  and  Co.  (The  Thornliebank  Co..  Glasgow), 
respecting  the  statement  in  the  bulletin  of  May  7.  1894.  that 
M.  Camille  Schoen  had  succeeded  in  effecting  the  fixation 
of  basic  coal-tar  colours  as  reserves  under  aniline  black  in 
the  presence  of  hydroferroeyanic  acid  alone,  without  the  aid 
of  tannin.  Mr.  Kay  claimed  priority  of  discovery  of  the 
process  (this  Journal,  1893,  1027^  and  forwarded  patterns 
illustrating  the  process.  The  principal  constituents  of 
Kay's  reserve  are  acetate  of  soda  and  acetate  of  zinc,  the 
latter  constituent  being  employed  for  the  purpose  of  pro- 
ducing insoluble  ferrocyanide  of  zinc,  which,  it  is  said, 
mere  effectually  serves  lo  fix  the  basic  coal-tar  colours 
(Methylene  blue,  Khodamine,  &c.)  used.  In  certain 
cases  the  reserve  also  contains  bisulphite  of  soda  or 
acetate  of  chrome.  Thiosulphates  and  sulphocyanides  are 
less  suitable  as  reserving  agents.  The  procedure  is  the 
ordinary  one,  namely,  padding  of  the  black,  drying,  printing 
the  reserve,  and  steamins.  (See  also  this  Journal,  1893, 
41,  1027;    1894,  4S5).— W.  K.  K. 


VI.-DYEING.  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

7%    Glossin  '■'    Men   Crapes.     Edoard  Kopp.     Hull 

i        Mulhonse,  Jnne  1894,  266. 

lur  unbleached  woollen  fabric  is  stirred  by  hand  for  live 
minutes  in  a  wooden  trough  containing  a  solution  of  sine 
sulphate  heated  to  the  boil.  The  line  Bulphate  solution 
(900  litres)  contains  500  grots,  ol  tho  sulphate  per  lit 
water  and  indicates  23  B  il  thi  boiling  point  The] 
after  this  treatment  i-  washed  in  another  trough  for  five 
minute-  with  boiling  water,  and  afterwards  in  cold,  until 
the  washings  no  longer    -how  an    acid    reaction.     It    is   then 

Moored  and  bleached  in  tho  usual  way.     Each  piece  i-  then 

found  to  have  taken  up  some  7  kilos,  of  zinc  sulphate  The 
crape  thus  obtained  resists  the  various  operations  of 
bleaching     very     well,    and    only    slightly     "yellows"    on 

-teaming. —  II.  1. 


Zinc  Ferrocyanide  as  a  Fixing  Agent  for  Anilim   I 

upon    Anilim     Black.     Ferd.  Oswald.     Hull.   Soc.    Ind. 
Mulhonse,  June  189-1,  264    -265. 

I'ttK  author  el. tains  by  double  decomposition  a  precipitate 

of  an  insoluble  ferro-  or  ferricyani  le  on  the  fibre  and  finds 
that  aniline  colour-  on  fabrics  thus  prepared  "ill  stand 
treatment  in  a  Mather  and  1'latt  machine  very  well,  whereas 
if  potassium  ferrocyanide  be  used  alone,  the  colours 
obtained  are  not  fast  to  soaping. 

The  best  results  were  obtained  with  zinc  ferrocyanide  and 
on  aniline  black  a-  a  ground. 

The  fabric  i-  padded  with  aniline  hydrochloride,  potas- 
sium chlorate,  and  potassium  ferrocyanide,  and  then  printed 
with  a  thickened  solution  consisting  of  the  aniliue  colour, 
.'>  percent,  of  zinc  sulphate,  ami  20 pel  cent,  of  magnesium 
aei  tatc  (which  act-  a-  a  resist  for  the  aniline  black). 

With  Methylene  blue  the  quantities  used  were  as 
follows  : — 

500  grms.  of  magnesium  acetate  of  20c  H. 
loo  grms.  of  dry  powdered  st.tieh. 

heated  together  and  then  mixed  in  the  cold  with — 
IS  grm<.  of  Methylene  blue  dissolved  in 

nn..  of  acetic  acid  of  6    B.,  and 
Co  grms.  of  zinc  sulphate. 

Good    results    were    also    obtained    with    Magenta  and 

Safranine,    Auramine,    Thioflavine,    Malachite    green,  the 

different  violet-.  Rhodamine,  Sac.  By  admixture  of  the 
above  colours  all  shades  may  be  produced, — II.  1. 


i       I  /.'  S<<  tm-prinled  indigo  (Schlieptr 

\l       ></).      I..  Hloch   and   Ch   Bchwarti 

-t.  .in    it        ..  i  , 

D         I  Hie  best  i  nth  the 

I  i  I  ne  It  (Bay.  .  yellow, 

G(D  ihl 
!'••  Dzopurpurin  1   H  (B 
undergoing  a  change  in  jh  id. 

t]    method   of    application    a 
follows   —440  phoc 

phate.  I  15  m-,  powdi  red  starch, 

•  paste  "  ith 
phur.     I'h         |  mi  the 

fabric,    which    i-   afterward-    dyi  1    a-    usual.      Thi 
i  in  thi-  way  are  nut  mi  ed  ;  they 

slight   Boaping  sufficiently  well,  but   arc   attacked   by  the 
sulphur    in    presence    of    soda,    giving    weal 
Chrysamine  sullen 

Azo  -  Colours     produced    on    tli.     Fabric.  —  Thi 

cedure  consists  in   printing  the  thickened  diazo  com| ml 

mixed  with  precipitated  sulphur  on  a  fabric  previously 
padded  with  sodium  naphtholate  and  glucose  (which  ire 
without  action  on  the  indigo),  then  dipping  in  the  indigo 
vat,    oxidising,   and    washing.     Resist    ri 

brilliancy     and   Eastni  -  i     thus 

produced  on  indigo  grounds.  Most  of  the  colours  are 
nevertheless  more  or  less  changed  in  shade. 

res    tin    orange:    l'ara  iiitrandine 
destroyed.    The -reds  obtained  from  cumidine  and  0-naph- 
thylamine,   and  the  claret   from  a-naphthylamine,  do   not 
suffer  much  loss  in  intensity. 

The   red   from  cumidine    is   tho    most   brilli 
better -hade   is   obtained   from   a  mixture  of  three  part-  of 
3-naphthylamine  and  one   part    of  cumidine.    Two  parts 
xylidine  and  one   part    of  /3-naphthylamine   likewise  give  a 
I  red. 

The  colours  obtained  from  the  diazochloride  arc  somewhat 
dull.     This    may    be    rectified    by    the   addition    of 
ac.tate   (40  grms.   per   litre  of   padding)   to  the   padding 
mixture. 

In  the  association  of  azo-colours  with   direct    colours  aud 
white-,  it  is  necessary  to   use    for  the  latter  a  strongi 
than     usual,     since    the     fabric     is    padded    with     sodium 
naphtholate. 

To  prepare  the  padding  mixture,  the  glucose  and  sodium 
naphtholate  are  dissolved  aud  then  mixed  in  the  cold,  in 
order  to  prevent  decomposition  of  the  glucose  by  thi 

For  the  same  reason,  the  p  3  should  not  be  raised  to 
too  high  a  temperature  in  drying.  In  fact,  all  the  precau- 
tion- that  are  usual  with  diazo-colours  should  be  taken. 
The  addition  of  "oil  for  red"  to  the  padding  mixture 
produces  more  vivid  and  darker  blues  and  a  more  brilliant 
resist.— H.  I. 


The  Employment  of  Ammoniacal  Suits  as  Resists  f'^r 
i  fie  Soda,  Aluminate  of  Soda,  -vo.  E  Hontemps. 
Bull.  Soc.  Ind.  Mulhonse,  1894,  285—286. 

When,    in   printing,  a  resist   is  required   for    caustic  soda, 
aluminate   of  soda,   &c,  it   is    possible   to  make   u-c  of  an 

acid,  e.g.,  tartaric  or  citric.     But  when  the- 
have  to  be  applied  on  a  ground  of  Turkey-red,  or  on  a  fabric 
mordanted  with  tannin  and  antimony,  thi  ire  very 

unsuitable,  a-    they,   and   also    their   sodium    salt-,  partially 
dissolve  the  alizarin  lake  or  the  tannate  of  antimony. 

This  defect  is  not  shared  by  ammonium  salts,  -u  h  a-  thi 
nitrate,  which  form  the  best   resists   for  tlu-e  alkaline  mor- 
dants.    The  reactions  which  occur  are — 

XII, N<  ».    -    XaOH   =  NaXOj  +  NH,  +  H,0 


l/ 


0 


XHjNO,  +  Al<"        -  Hi'      NaNOj   -    Al(OH)3  +  Ml 
^  ( >Xa 

In  the  latter  case  the  metal  is  precipitated  in  the  form  of 
hydroxide,  aud  is  removed   during  clearing.     As  there  is  a 
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tendency  for  the  resist  to  spread  in  the  presence  of  moisture, 

im  to  which  the  fabric   is  exposed  in  the  "  Mather 
and  Piatt  "  should  be  well  dried. 

id  resist  is  made  thus  : — 10,000  ;rms.  of  nitric  acid 

B.  are  neutralised  with  7,500  ;;rrus.  ammonia  (sp.  gr. 

ind  the  compound  poured  with  constant  stirring  on  to 
1  ,250  gnns.  of  starch,  mixed  with    1,850  grms.  water.     The 

-   then   cooled  and   is    ready   for   use.      Care  must 
-  be  taken  that  an  excess  of  alkali  is  present  to  prevent 
the  transformation  of  starch  into  glucose.— K.  B.  B. 


Bull. 


Printing  Processes   of  the    Japanese.      M.    Tetaz. 

Soc.  Ind.  Mulhouse,  1894,  Part  II.,  85. 
M.  Tetaz  communieated  to  the  Society  an  account,  from 
personal  observation,  of  the  printing  process  employed  by 
the  natives  of  Japan.  The  process  is  based  on  the  use  of  a 
resist  paste  prepared  from  rice,  which  is  spread  by  means  of 
a  palette-knife  on  to  a  paper-stencil,  and  under  this  the  tissue 
is  placed.  This  reserve  is  successfully  employed  for  vat 
blues,  for  which  purpose  the  Japanese  reduce  the  indigo  by 
means  of  fermentation. — W.  E.  K. 


The  Production  of  Fast  Beds  in  Calico  Prints  without 
Mordant.  J.  Depierre.  Bull.  Soc.  Ind.  Mulhouse,  1894, 
201—202. 
In  the  Dutch  East  Indies  the  reds  in  the  native  calico 
prints  or  "  baticks "  are  produced  without  the  use  of 
alumina  or  other  metallic  mordant.  The  fabric  undergoes 
a  lengthy  preparation  with  oil,  consisting  of  alternate 
steeping  in  an  emulsion  of  sesame  oil  and  alkali,  and  exposure 
to  sun  and  air.  This  may  be  continued  for  about  nine 
weeks.  A  wax  resist  is  then  applied  by  means  of  an  appa- 
ratus shaped  like  a  pipe,  the  bowl  forming  the  reservoir, 
and  the  melted  wax  flowing  from  the  orifice  in  the  stem. 
The  stem  is  moved  about  over  the  fabric  to  trace  out  the 
design,  and  the  "  batticker "  is  often  provided  with  a 
number  of  these  instruments,  some  with  one  orifice,  others 
with  two,  three,  or  more. 

The  resist  being  applied,  those  portions  of  the  fabric 
which  are  to  be  coloured  are  rubbed  over  with  a  prste  made 
of  3  parts  koedce,  1  part  djirack,  and  a  sufficient  quantity  of 
water.  This  treatment  is  repeated  nine  times ;  clearing 
and  washing  with  boiling  water  complete  the  production  of 
the  red. 

Koedoe  (this  Journal,  1894,  940)  is  the  powdered  root- 
bark  of  Morinda  Citrifolia  or  Sooranges  (Schiitzenberger, 
Traite  des  Matieres  Colorautes,  Vol.  II.,  p.  419).  The 
colouring  matter  of  this  root  does  not  dye  mordanted  fibres 
in  the  ordinary  manner.  The  colouring  principle,  morindin, 
gives  a  yellow*  precipitate  with  alum,  a  red  precipitate  with 
lime  or  baryta.  Probably  the  lime  present  in  the  water 
plays  the  part  of  a  mordant. 

Djirack  is  an  astringent  product  of  the  bark  of  Symplocos 
fasciculata,  S.  racemosa,  and  other  varieties  (Wardle, 
Catalogue  of  Dvestuffs  and  Tannin  Matters  of  India,  1878). 

— E.  B.  B. 


steamed,  and  then  treated  with  an  aluminium,  chromium, 
iron,  or  other  mordant,  preferably  in  the   form  of  acetate. 
The  formation  of   the  colour  lake  is  completed  by  steaming.' 
Washing,  soaping,  and  clearing  may  increase  the  brightness 
of  the  dye.     An  example  of  the  process  is  as  follows  : — 
To  Dye  Turkey-  lied  on  Cops. — First  bath — 
14  lb.  lj  oz.  Alizarin  R.  (20  per  cent.) 
5  galls,  li  pints  water  (free  from  lime). 
■2i  pints  ammonia  (25  per  cent.) 
7§  pints  Turkey-red  oil  (80  per  cent.) 

Alter  impregnation  the  cops  are  subjected  to  centrifugal 
action  and  dried  at  50°  C,  then  treated  with  the  second 
bath— 

4 '  52  galls,  water. 

54  pints  acetate  of  alumina  15°  Tw. 

3  pints  acetate  of  lime  28'  •  4  Tw. 

Thev  are  subjected  to  centrifugal  action  and  steamed  one 
hour  without  pressure,  i  hour  at  a  pressure  of  one  atmo- 
sphere, and  h  hour  at  a  pressure  of  two  atmospheres.  After 
steaming,  the  colour  can  be  soaped,  or  cleared  with  a  mixture 
of  soap,  soda,  and  tin  salt. — R.  B.  B. 


Improvements  in  or  relating  to  the  Clouding  of  Textile 
Materials  in  Dyeing.  A.  J.  Boult,  London.  From 
P.  V.  Kenard,  Fontenay-s.-Bois,  France.  Eng.  Pat. 
22,498,  November  23,  1833. 
Flat  rings  or  perforated  discs  are  held  apart  at  fixed 
distances  and  in  parallel  position  by  suitable  bracing.  If 
the  discs  have  a  hub  they  are  mounted  on  a  shaft,  with 
smaller  rings  interposed  to  keep  them  in  position.  The 
extile  material,  in  the  form  ot  sheets  or  strips  of  fibres,  or 
spun  threads,  is  arranged  in  lay-ers  of  as  uniform  thickness 
as  possible  round  the  periphery  of  the  discs,  and  firmly- 
bound  to  their  edges  by  impermeable  cords  or  ribbons. 
When  the  whole  is  immersed  in  the  dyebath,  those  portions 
bound  against  the  discs  remain  uucoloured,  whilst  the  dye 
has  free  access  to  both  sides  of  the  remainder  of  the  layer 
of  material.— K.  B.  B. 


PATENTS. 

Process  for  Dyeing  Textile  Materials  in  Cops  or  Spools 

with    Alizarin    and    other   Mordant    Dyes.     F.    Erban, 

Hoechst  a/Main,  and  L.  Specht,  Marienthal,  Germany. 

Eng.  Pat.  i5,829,  August  21,  1893, 

The  insoluble  mordant  dyes  have  been  hitherto  considered 

unsuitable   for  cops  and   spools.     They   can,  however,  be 

applied    in    the   form   of    alkaline    solutions.     The    dyes 

applicable   by  this  method  are  the   anthracene   colouring 

matters  and  other  mordant  dyes,  such   as  gallein,  coerule'in, 

galloflavin,   gambines,    dioxine,   &c,    &c.     The    cops   are 

impregnated   with    a    solution    of    the    colouring    matter, 

together   with   an   alkali,   e.g.,    ammonia,  sodium  hydrate, 

carbonate,  or  phosphate,  alkaline  soap.  Turkey-red  oil,  or  an 

organic  base  (amine).     The  fugitive  alkaline  mediums  have 

the  advantage  that  in  drying,  they  evaporate  and  leave  the 

colouring  matter  insoluble  on  the  fibre.     Other  substances 

which  do  not  precipitate  the  colouring  matter  may  be  added 

to  the   dyebath,  e.g.,  aluminate  or  stannate  of  soda,  soap, 

&c.     After  impregnating  the  fibre  the  material  is  dried  or 


A  Process  for  Marking  Indelibly  on  Paper,  Fabrics,  and 
like  Receptive  Material.  C.  F.  Cross  and  E.  J.  Bevan, 
London.  From  C.  Beadle,  Boston,  U.S.A.  Eng.  Pat. 
6887,  April  6,  1894. 

The  material  is  moistened  with  water  or  with  some  other 
solution  conducting  electricity,  and  laid  on  a  metal  plate 
connected  with  one  pole  of  an  electric  battery  or  generator. 
The  other  pole  is  connected  to  a  metallic  style  or  stamp. 
On  writing  with  this  style  a  current  of  electricity  passes 
through  the  material,  and  an  electrolytic  action  takes  place 
by  which  portions  of  the  metal  or  of  the  style  are  dissolved 
and  deposited  on  the  material  in  the  form  of  the  writing. 
If  the  deposit  is  not  readily  risible  it  may  be  treated  with 
a  suitable  reagent ;  e.g.,  a  deposit  of  copper  or  of  iron  may 
be  developed  with  potassium  ferrocyanide.  Or,  the  paper 
mav  be  moistened  with  a  solution  of  the  required  reagent, 
or  the  style  may  be  dipped  in  such  a  solution. 

In  some  cases  without  solution  of  the  metal  some  change 
is  effected  in  the  materia],  such  that  when  moistened  with 
water  the  marking  is  rendered  visible.  This  occurs  when 
a  platinum  style  or  stamp  is  used. 

Paper  or  fabric  may  be  marked  in  the  same  way  by- 
passing it  in  a  moist  condition  between  a  pair  of  rollers, 
each  of  which  is  connected  to  one  terminal  of  the  battery. 

—  K.  B.  B. 


Improvements  in  Calico-printing  Machinery.     M.MacPhail, 

Busby,  Lanark.  Eng.  Pat.  17,885,  September  20,  1S94. 
Instead  of  supporting  the  colour-furnishing  roller  in 
bearings  on  its  colour  box,  the  spindle  of  the  roller  is 
extended,  and  its  ends  supported  iu  bearings,  capable  of 
delicate  horizontal  and  vertical  adjustment,  fixed  to  side 
brackets  which  are  secured  to  the  machine  framing.  The 
result  is  an  increased  steadiness  and  freedom  from  vibration 
of  the  roller.— E .  B.  B. 
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VII— ACIDS.  ALKALIS.  AND  SALTS. 

Solubility  of  Certain   Inorganic  Salts  in   Organic   Liquids. 
S   ron  Lasicsynski.     Ber.  1894,  27,  2385     2288. 

[00  parts  by  weight  of  tthylic  ether  dissolve  0*11   port  of 

Cut  :  Vq  at  16°  i      ;    6    '■"•    parts    ana  6'38    parts    <■< 

llfi  I  at  0  and  35* S  respectively;  0'97  part  of  Hgl  at 
86  i  and  nil  pan-  nii'l  1 1  •  38  parts  oi  SnClj  •  2Aq  al 
H   mid  85'  .'>    respectively, 

100  parts  '"/  weight  of  tthylic  acetate  dissolve  nil  can 
an. I  O'S  pari  of  K(  N>  at  o  an.l  ~,\>  respectively;  0  "s 
part  and  0' 26  part  of  COCI  al  li  ami  79°  respectively ; 
13  parts  and  78*44  parts  ol  SnClj  2Aq  at  22  and  82 
respectively;  28*92  parts  ami  35*98  pan-  of  HgClg at 0 
and  83  respectively  ;  and  I "56  parts  and  4'36  pans  of 
HgL  at  17- :>   ami  :>.   respectively. 

100 parts  by  weight  of  acetone  dissolve  8'88  parts  and 
I'M  parts  of  El  at  33°  and  56  respectively;  80'75  parts 
ofKCNSai  23  .  t*  60  parts  and  2  *  14  parts  of  LiCl  at  0 
and  58  respectively;  9*28  parts  of  CoCl,  at  22  ■  5  j  17-tic 
parts  C'ot'l  }  l».\.|"  at  •-'.">  :  l"40  parts  oi  Cut 'I.  al  56  ; 
8-92  parts  of  Cut  1,  -  2Aq  al  18'5  ;  98'85  puts  and 
I26'8  parts  of  HgClj  al  0  and  18  respectively;  8*86 
parts  and  6  "7  pans  of  Hglj  at  is  and  58  respectively  : 
0*85  pari  of  ^gNO  at  u  and  59  ;  0*02 part  of  l'blj'at 
and  41  •  7o  pans  of  Bil  N",         5Aq  at  IS  . 

100  parts  of  amylic  alcohol  dissolve  0*18  part  and  3"15 
parts  of  KCNS  al  13  and  188  5  respectively;  0'66  part 
and  9*57  pans  of  Hgl]  al  13  and  138'5  respectively  j 
0-02  part  of  I'M.,  at  185'5°;  0'54  part  mid  1'80  part-'..!' 
llgfl  at  15  and  S4  respectively;  and  tl"_'2  parts  and 
1*24  parts  of  llgl:  at  I  5  and  84  respectively;  Inn  parts 
by-weight  of  aniline  dissolve  0'50  part  and  11  parts  of 
l'bl..  at  IS   anil  184   respectively. 

100 parts  by  weight  of  pyridine  dissolve  0"26  part  and 
0*11  pan  of  Kl  at  10  and  119  respectively;  6*75  parts 
and  8 ' 21  parts  of  KCNS  at  0  and  115°  respectively;  7'78 
parts  and  1  l'26  pan-  of  I.it'l  at  15C  and  100°  respectively  : 
and  0-1  part  and  8-G  parts  of  Agl  at  10  ami  121 
respectively. — A.  R.  1.. 


The    Behaviour    of  Sodium    P<  roxide    towards  Alcohol. 
J.  Tafel.     Ber.  27,2297. 

By  pouring  alcohol  on  sodium  peroxide,  about  half  of  the 
latter  goes  into  solution.  This  solution  is  strongly  alkaline  ; 
on  diluting  with  water  and  acidifying  with  sulphuric  acid, 
it  onlv  very  slightly  reduces  permanganate  solution,  showing 
that  it  contains  only  a  trace  of  "  active  "  oxygen. 

The  part  insoluble  in  alcohol  is  a  white,  sandy,  easily 
filtered  powder,  which  differs  materially  from  the  original 
substance.  This  difference  shows  itself  most  distinctly  in 
their  behaviours  respectively,  when  heated.  Sodium  peroxide 
may  be  heated  to  a  high  temperature  without  changing,  and 
begins  to  give  off  oxygen  only  al  a  red  heat ;  but  this  new  sub- 
stance liberates  oxygen  rapidly  at  a  very  low  temperature. 
If  heated  quickly  in  an  open  tube,  the  oxygen  is  set  free 
with  explosive  violence  and  ignition. 

At  a  low  temperature  the  now  substance  is  changed  into 
an  orange  yellow  mass,  which  melts  on  further  heating, 
giving  off  oxygen  and  a  little  water,  leaving  a  residue  which 
is  chiefly  sodium  hydrate.  Owing  to  the  extreme  liability 
of  the  substance  to  decompose  at  ordinary  temperature,  even 
in  an  atmosphere  of  carbon  dioxide,  the  author  had  some 
difficulty  in  analysing  it.  The  constitution  he  assigns  to 
the  substance  is  HXati.,  and  the  equation  showiug  the 
action  of  alcohol  on  sodium  peroxide — 

Na,Os  +  C-H5OH  =  CTfjOXa  +  HNaOj 

This  new  body  is  plainly  identical  with  the  hydrate 
obtained  by  the  author  by  the  action  of  alcoholic  mineral 
acids  on  sodium  peroxide  (this  Journal,  1S94,  885). — H.  M. 


PATENTS, 
Improvements  in  thi  Preparation  of  Cyan  gen  Compound*. 

J.  ■!    II 1    and   A.  G.   BalamoD,   London 

As  carbon  bisulphidl    and    .inom.m.i  Inn 

to  produce  hydrogen  sulphide  and  lulpho  • 

inventors   find   thai  i    reaction  t  ike-    placi    when 

oarbonic    acid   i-   substituted   foi  ilphide,   the 

b.ing   wai. 

holds  g 1  witb  oyanides  of  thi  bases     Just,  I 

alphocyanide    heated  irltfa    i   i 
such  a-   sine,  gives  sodium  cyanide  and  line  lulphidi      ■ 

sodium   cyanate,  similarly  tn  i  idit yanidc 

ami  ,  inc  oxide. 

In  applying  thesi  reactions  to  the  product! if  cyanogen 

compounds,  it  i-  nol 

which  a  carbonate  of  Ibe  required  base   may  be  subsl 

or  two  carbonated   bases  maj    be   used.     Thus,  to   obtain 

sodium  cyanide,  -odium  carbonate  or  bicarbonate  is  in- 
corporated Willi     i    r.  during    agent,  a-    zinc,    lnaiigam-.  ,  OI 

bad,  and   the  mixtni  I    ammonia  . 

the  sodium  cyanide  formed   is  washed  oul   from  the  zinc 

oxide,  and    is  purified    by  suitable    imam-.      '1  In    i.  action    is 

thus  expressed  : — 
Nil.    •   \;i  I  i>       /-i      \  ii  \      fJaHO  I  ZnO  .  Bfi. 

As  only  half  the  base  is,  in  this  process,  converted  into 
cyanide,  the  reaction  may  advantageously  be  completed  bj 
passing  carbonic  acid  ovei  tin- heated  ma--  simultaneously 
with  the  ammonia.     Also.it  i-  found  bettei  "to 

omploj  zinc  in  conjunction  with  carb  >n,  bo  thai   the 
would  reduce  the  oxy-cyanide  to  cyanide,  and  the  latter  in 
turn  reduce  the  oxide  ,,i   sine  formed,  to  the  metallic  state, 
thereby  avoiding  the  action  that  take-    place  to  a  greater  or 
[ess  extent  between  the  sodium  or  potassium  hydrates  and  the 
sine  oxide.''     An  oxide  or  carbonate  of  zinc,  mangani 
lead,  with  a  reducing  agent,  such  as  carbon,  maybe 
instead  of  the  metal. —  I  .  S. 


Improvements  in  the  Manufacture  of  Sulphocyanides,  in 
the  Recovery  <*/'  By-Products,  and  in  Apparatus  there- 
for. J.  Brock,  A.  K.  Hetherington,  1\  Hurter,  and 
J.  Kaschen.  Widnes.  Bog.  Pat.  21,451,  November  It). 
1893. 

The  process  consists  in  heating  together  100  parts  of  car- 
bon bisulphide,  ammonia  solution  equal  (preferablv 
4.">  part-  of  dry  ammonia,  and  2oo  parts  of  slaked  lime, 
with  water  sufficient  to  admit  of  suitable  agitation.  I'ln 
proportion  of  ammonia  used,  is  double  that  required  by  the 
equation — 

2CSS  t  2NH,  +  2Call ,0,      I  a((  N S      -  CaSjH,  -  HI20, 

in  order  to   obviate  the  formation  of  calcium   sulphocar- 
bonate. 

The  apparatus  employed  is  a  horizontal  cast-iron  or  steel 
cylinder,  jacketed  for  steam  except  at  the  ends,  provided 
with  an  agitator,  a  pressure  gauge,  safety  valve,  sampling 
tap,  a  pipe  for  admission  of  the  liquids,  atal  an  opening 
with  lid  for  tin  sieved  lime.  In  front  of  the  short,  i 
pipe  for  receiving  the  lime,  a  plate  is  attached  to  the  top 
and  -ides  of  the  cylinder,  reaching  below  the  surface  of  the 
liquor,  to  prevent  escape  of  ammonia  when  the  lime  is 
introduced.  The  top  of  the  cylinder  is  connected  by  a  pipe 
and  valve  to  a  cooling  worm,  and  this  to  a  paired"  coke- 
charged  condensers  on  which  water  or  weak  ammonia 
condensed  from  a  former  operation  is  sprayed.  The  -afety 
valve  is  so  arranged  that  in  case  the  pressure  ri-es  too 
high,  the  escaping  vapours  pass  to  the  ammonia  condensers. 
The  heating,  as  indicated  by  a  permanently  fixed  thermo- 
meter, is  carried  at  least  to  LOO  C,  and  if  the  pressor 
not  too  high,  live  steam  may  be  admitted  to  the  cylinder 
through  a  pipe  provided  with  a  back-pressure  valve.  When 
the  reaction  is  complete,  the  valve  admitting  pas-age  to  the 
ammonia-condensers  is  opened,  and  live  steam  i-  passed  in 
until  any  excess  of  ammonia  is  driven  off  and  collected  for 
future  use.  The  charge  is  then  transferred  to  a  vacuum 
filter,  and  the  precipitate  is  washed,  the  washings  being 
used  instead  of  water  in  the  next  operation. 
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Carbonic  acid  gas  is  forced  through  the  filtrate,  and  the 
Iphide  eel  free,  is  collected  and  utilised.  Or  the 
ras  maj  be  passed  through  the  liquor  before  filtration,  in  a 
suitable  apparatus  admitting  of  collection  of  the  hydrogen 
sulphide  in  tins  case  derived  both  from  the  soluble  and 
insoluble  calcium  sulphides,  and  thus  all  the  sulphur  not 
contained  in  the  sulphocyanide  may  be  recovered.  In 
either  case  the  solution  of  calcium  sulphocyanide  obtained 
may  be  evaporated.  But  if  it  be  desired  to  obtain  the 
'  tasstum  or  sodium  salt,  the  solution  is  treated  with  the 
corresponding  carbonate,  and  the  calcium  carbonate  pre- 
cipitated is  separated.  The  solution  of  potassium  or  sodium 
sulphocyanide  is  then  dried  up  or  crystallised. — E.  S. 


Improvements   in   obtaining  Cyanides  and  Ammonia  direct 
from  the  Air,  or  other   Gases  containing  Nitrogen,     .T. 

"Young,  Glasgow.     Eng.  Pat.  24,856,  December  27,  1693. 

Four  parts  of  an  alkali  carbonate  or  oxide,  are  mixed  with 
one  part  of  the  carbonate  or  oxide  of  an  alkaline  earth,  and 
two  parts  of  coke  or  charcoal,  preferably  paraffin  coke,  and 
the  mixture  is  strongly  heated  in  an  iron  or  other  suitable 
apparatus,  through  which  air,  or  a  mixture  of  air  and  a 
hydrocarbon  gas  or  vapour  from  hydrocarbon  oils  or  gases 
containing  nitrogen,  is  passed.  If  the  mixture  is  sufficiently 
heated  to  volatilise  the  alkali  cyanide  formed,  the  cooled 
gases  containing  the  cyanide  are  passed  through  wool  or 
cotton  to  retain  the  cyanide. 

If  it  be  desired  to  obtain  ammonia,  the  heated  mixture  is 
allowed  to  cool  a  little  after  the  cyanide  is  formed,  and 
steam  is  then  passed  through  the  apparatus.  The  ammonia 
evolved  is  received  in  an  acid  to  obtain  an  ammonium  salt. 

— E.  S. 

Improvements  in  or  connected  with  the  Manufacture  of 
Bleaching  Powder.  H.  Gaskell,  jun.,  Liverpool,  V.  C. 
Driffield,  Widues,  A.  Carey,  Liverpool,  and  F.  W. 
Wright,  Widnes.  Eng.  Pat- 25,023,  December  29,  1893. 
The  inventors  have  in  Eng.  Pat.  1214,  1893  (this  Journal, 
1894,  38),  described  apparatus  for  cooling  the  chlorine 
used  in  the  manufacture  of  bleaching  powder,  but  find  it 
desirable  that  it  should  be  also  dried.  This  is  effected  by 
connecting  the  successive  absorption  compartments  to  drying 
towers  filled  with  coke,  flints,  or  the  like,  through  which, 
from  lutes  in  the  top.  sulphuric  acid  is  caused  to  trickle. 
The  gas  from  one  compartment  enters  the  drying  tower  by 
a  pipe  near  the  bottom,  and  another  pipe  conveys  the  dried 
gas,  first  to  a  cooler,  and  then  to  the  next  absorption  com- 
partment, and  so  on,  successively.  Calcium  chloride  or  other 
suitable  hygroscopic  substance  may  be  used  instead  of 
sulphuric  acid  iu  drying  the  chlorine.— E.  S. 


Improvements  in  or  relating  to  the  Manufacture  of 
Chlorine.  H.  Gaskell,  jun",  and  A.  Carey,  Liverpool. 
Eng.  Pat.  25,024,  December  29,  1893. 

In  the  process  for  manufacturing  chlorine  by  decomposing 
hydrochloric  acid  with  air  in  presence  of  a  catalytic  or 
contact  substance,  the  inventors  add  to  the  materials 
containing  such  substance,  a  substance  having  superior 
affinity  for  the  impurities  (as  sulphuric  and  arsenic  acids) 
contained  in  the  acid  gas.  In  the  Deacon  process  for  the 
manufacture  of  chlorine,  in  which  cupric  chloride  is  used, 
the  substance  added  may  he  calcium  chloride  or  magnesium 
chloride,  which  may  be  dissolved  in  the  cupric  solution 
used  to  impregnate  the  porous  body  serving  as  a  vehicle. 
When  such  vehicle  is  burnt  clay  or  bricks,  basic  materia! — 
as  calcium  oxide,  hydrate  or  carbonate,  or  magnesia,  but 
preferably  impure  calcium  carbonate  resulting  from  the 
manufacture  of  caustic  soda  or  from  the  "  Chance " 
sulphur  recovery  process— is  used,  in  proportion  not 
exceeding  7  per  cent.,  to  mix  with  the  clay  before  it  is 
burnt  for  the  purpose  stated. — E.  S. 


Preventing  Gases  from  Intermingling  while  passing  through 
Liquids.  .1.  IS.  Hilliard,  Glasgow.  Eng.  Pat.  24, 
January  1.  1894. 

Channels,  preferably  semi-circular  in  section,  are  placed 
in  an  inclined  position  in  a  tank  containing  a  liquid,  the 
lower  end  communicating  with  an  entrance  pipe  and  the 
higher  end  with  an  exit  pipe  for  the  gas  to  be  passed.  The 
channels  are  arranged  in  sets,  at  different  elevations,  and 
are  shown  with  three  channels  to  each  set.  As  each  set 
has  a  different  entrance  aud  exit,  the  gases  travelling  the 
higher  or  lower  set  do  not  mingle.  The  channels  may  be 
permanently  fixed  in  the  tanks,  or  supported  by  floats. 
The  top  of  the  tank  may  be  inclined,  so  as  to  act  as  channel 
for  one  gas,  while  the  other  gases  pass  along  other 
submerged  channels.  The  invention  is  stated  to  be 
particularly  applicable  in  the  making  of  chlorine  gas,  "  as 
it  allows  the  chemist  to  utilise  the  oxygen  in  the  atmo- 
sphere during  the  process  without  allowing  the  other 
constituents  of  the  atmosphere  to  mix  with  and  spoil  or 
adulterate  the  chlorine  gas." — E.  S. 


Process  for  the  Separation  and  Precipitation  of  Salts  of 
Iron  and  Zinc  from  Solutions  containing  both.  A.  J. 
Boult,  London.  From  E.  Warzee,  Brussels,  Belgium. 
Eng.  Pat.  4916,  March  8,  1894. 

To  a  solution  containing,  for  instance,  ferric  chloride, 
ferrous  chloride,  and  zinc  chloride,  in  the  proportions 
Fe2Cl6  +  FeCL  +  2ZuCl.,  +  aq.,  just  so  much  of  the  more 
electro-positive  metal,  zinc,  as  corresponds  to  the  electro- 
positive salt,  is  added.  Ferroso-ferric  oxide  is  precipitated, 
and  the  solution  then  contains  essentially  zinc  chloride, 
contaminated,  however,  by  a  certain  proportion  of  ferrous 
chloride,  as  is  indicated  by  a  green  coloration  of  the 
liquid.  Zinc  in  excess  is  then  added,  and  the  solution  is 
boiled,  whilst  being  subjected  to  a  strong  air-current  blown 
into  it,  the  process  being  continued  for  12  to  20  hours.  The 
green  coloration  then  disappears,  and  the  zinc  chloride  is 
found  to  be  freed  from  iron  salts.  The  process  is  repre- 
sented as  to  its  termination  by  the  equation — 

Fe2Cl6  +  FeCL  +  2ZnCI2  +  Zn4  +  04  =  6ZnCU  +  Fe^O., 

— E.  S. 


Improvements  in  the  Preparation  and  Manufacture  of 
Hydrosulphurons  Acid  and  Hydrosulphites.  J.  Gross- 
mann,  Manchester.     Eng.  Pat.  16,068,  August  23,  1894. 

Hydrosulphurous  acid,  or  a  hydrosulphite,  is  prepared 
from  mouosulphites  or  metasulphites  by  acting  upon  them 
in  solution  or  suspension  in  water,  with  graduated  addi- 
tions of  10  per  cent,  sulphuric  acid,  followed  by  agitation 
with  zinc.  For  example,  sodium  mono-  or  metasulphite, 
dissolved  in  sufficient  water  to  give  a  solution  contain- 
ing from  15  to  25  per  cent,  of  total  sulphurous  acid,  is 
placed  in  a  suitable  vessel  fitted  with  an  agitator,  and 
a  pipe  going  to  nearly  the  bottom  of  the  vessel  for 
introduction  of  the  dilute  sulphuric  acid.  So  much  acid 
is  added,  little  by  little,  followed  by  gentle  agitation,  as  may 
liberate  from  one-half  to  nearly  all  the  sulphurous  acid 
present,  the  temperature  being  kept  as  low  as  possible. 
When  the  reaction  is  completed,  the  necessary  quantity  of 
zinc  or  other  suitable  reducing  agent  is  added  with  agitation. 
A  series  of  tests  is  made  to  determine  the  proportion  of 
sulphuric  acid  to  be  added,  the  final  hydrosulphite  being 
tested  by  Bcrnthsen's  test  as  modified  by  Rawson,  or  by  any 
other  suitable  test.  Instead  of  an  acid,  an  acid  salt,  such 
as  sodium  hydrogen  sulphate,  may  be  used.  The  claim 
covers  the  use  of  bisulphites  in  the  described  process,  as 
well  as  mono-  or  metasulphites  or  mixtures  of  these. — E.  S. 


Improvements  in  Salt  Evaporators.     T.  Craney,  Bay  City, 
Michigan,  U.S.A.    Eng.  Pat.  1 7,275,  September  1 1,  1894. 

An  upright  cylindrical  vessel,  with  ends  of  conical  shape, 
is  fitted  with  steam  pipes  for  heating  the  saline  liquid  con- 
tained therein.  The  heavy  crystals  as  they  form,  fall  down 
a  vertical  leg,  forming  the  lower  outlet  of  the  vessel,  and 
from  thence  are  removed  by  means  of  a  conveyer  or  chute, 
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while  the  vapoui    form,)  d  neck, 

and   condensed   BJ    meant  of  water  circulating   in    i  ring 
pipe  upon  the  gooseneck.    The  condensed   wati 
charged  bj    means  of  a   pipe   depending  from  the  goose 
neck  and  dipping  undei  water  below,  so  as  to  form  .1  water 

Water  is  conveyed  to  the  condensing  ring  bj  on 
of  11  supplj  pipe  i"  connection  with  a  centrifugal  or  other 
pomp.      1  ■'.  1 .    C. 


improved  Apparatus  for  (As  Condensation  ofNitru     1  id 
and  other    Vapours.     II.    E.    Newton,    London.     From 
1:.  Hart.Easton,  1  .S.A.     Bog  Pat.  17,289,  September  11, 
1894. 
'I'm    apparatus  has   a  series  of  pipes  arranged  one  al 
the  other,  preferably  slightly  inclined,  in  combination  with 
a  retort  and  receiver,  whereby  the  vapour  is  divided  "ti  its 
path,  and  condensed  by  the  cooling  effect  of  water  or  other 
liquid  sprinkled  upon  the  pipes, 


1-  to  I"  produ  dverulent 

is  more  1  bi    proporf 

the  materials,  eslim  and   proportiooably   il 

impure, 

water  19    parts.     The   proportion  "i   water  used  is  larger 

than  i>  required  l>y  the  equation — 

j\  iHO  1    HI  BI  '.   •     11  '  >       N  ..it.n        i.ill  <i. 

rdi  r  to  fai  ilitate  combination,     Pai  1  ol  thi 

may  be  replaced]  in  equivalenl   proportion,  b]  dry 
carbonate,    crystal    sodium    carbons  tb,  and 

quantitative  •  camples  are  given.     1    S 


In  the  above  drawiog  the  vapour  passes  from  the  retort 
A  through  the  pipe  B  into  the  vessel  C  and  thence  through 

the  vertical  pipe  1)  into  the  serie-  of  slightly  inclined  tubes 
E.  having  exit  through  the  vertical  pipe  F.  The  supply  of 
water;  through  the  pipe  G,  perforated  or  slotted  above  the 
condensing  pipes,  may  be  SO  regulated  as  to  completely 
evaporate  on  these  pipes  ;  or  there  may  be  a  surplus, 
carried  off  by  the  trough  K  and  pipe  /.-.  The  liipiiil  condensed 
in  the  pipes  15  Sows  into  the  vessel  C,  and  is  thence  conveyed 
by  the  siphon  II  into  the  receiver  1.  which,  in  the  ease  of 
nitric  acid,  it  reaches  boiling  hot,  SO  that  "  no  red  oxides  of 
nitrogen  or  chlorine  shall  be  dissolved  in  it."  The  apparatus 
may  be  varied  in  some  respects^  as  by  arranging  the  tubes  E 
horizontally,  or  inclined  towards  the  pipe  !•'.  iu  which  latter 
case  that  pipe  must  communicate  with  the  vessel  C.  The 
pipes  E  are  preferably  of  -lass,  and  the  vessel  C  and 
the  vertical  pipes  of  stoneware,  glass, or  other  acid-resisting 
material.  Although  the  apparatus  has  been  described  in 
connection  » ith  the  preparation  of  nitric  acid,  it  is  applicable 
also  to  the  condensation  of  other  similar  vapours.  —  K.  S. 


Improvements  in  the  Manufacture  of  Sodium  Biborate  or 
Borax,,  J.  Ascough,  Birmingham.  Eng.  l'at.  17,556, 
September  15,  189 1. 

t'u  -in  soda  is  stirred  in  a  circular  pan,  to  which  heat  is 
applied,  with  a  stated  proportion  of  water,  and  dissolved, 
when  boracic  acid  is  added  by  degrees,  the  agitation  being 
maintained  till  the  combination  is  complete ;  the  liquid  is 
then  evaporated  at  100°  C.  until  a  trial  sample  on  being 
stirred  while  cooling  is  in  a  granular  condition.  The  source 
of  heat  is  then  withdrawn,  agitation  being  maintained  in  a 
circular  direction  until  the  miss  is  granulated.    If  the  borax 


VIII.— GLASS.  POTTERY.  AND 
ENAMELS. 

It.    Engelmann's    Process   for  0  on  of  Gi 

I.     Ippert.      Bull.   Soc.    d'Eucouragement,   9,     I 
1894,  172—474. 

'I'm    inventor  has   adapted  the  ordinary  method   used   in 
applying   colours    to    pottery    to   the 
colours  are  transferred  from  prepared  paper  on  to  the  glass 
and  are  made  to  adhere   firmly  by  the  use  of  Unseed  oil 

h  has  becooM  oxidised  to  the  i sistency  of  caoutchouc. 

The  paper  i-  removed  by  soaking  for  some  hour-  in  water. 
The  principal  difficulty  to  be  overcome  in  the  proci  ss  i-  due 
to  the  liability  of  the  fstty  and  r  spoil  the 

surface  of  the  colour  by  cracking  or  blistering  during  car- 
b  nisation.  T<>  avoid  this  the  temperature  must  be  raised 
gradually,  maintained  steadily,  and  lowered  slowly.  This  i- 
effected  by  the  use  of  a  long  chamber  heated  by  gas  burners 
arranged  at  right  angles  to  the  axis  of  the  chamber,  the 
articles  being  slowly  moved  throughout  the  length  id  the 
chamber  by  mechanism  actuated  by  revolving  cylindi 
As  the  articles  approach  the  centre  they  are  gradually  ex- 
posed to  higher  temperatures,  and  as  they  pass  thee, 

the  temperatures  decrease  at  the  same  rate.  In  this  way 
glass  articles  of  large  dimensions  can  be  decorated  in 
colour  without  risk  of  breakage.  —  \"    ( '. 


PATEN  1  S. 


Improvements  relating  to  the  Manufacture  of  Pottery. 
J.  E.  G.  Menm,  Paris.  Eng.  Pat.  24,283,  December  16, 
1893. 

The    invention    consists    in    the    employment    of    minerals 
containing  magnesia  as  a  basis  for  thev  ,  magnesite, 

talc,  steatite,  or  serpentine.      The  material  is  very  refractory 
at  high    temperatures,  and  in    the   porous  or   biscuit  • 
especially  suitable  for  electrolytic  purposes,  being  nnattacked 
by  acids.     Binding   material,  such  as  clay,  may  have  t"  be 
added  to  the  magnesia  paste,  but  should  be  in  as  small  pro- 
portion as  possible  and  not  exceeding    10  per  cenl 
baking  is  carried  out  at  aboul  1,200   C.    If  done  at  1  - 
a  porcelain-like  material,  which  also  has  industrial  applica- 
tions, is  obtained. — V.  i 


Improvements  in  the  Manufacture  of  Pottery  or   Earthen- 
iviue.      Worcester    Royal     Porcelain     Company,    lam., 
E.  P.   Evans,   A.    Rushton,  and   H.    Hawker,   Woi 
Eng.  Pat  24,1  82,  December  32,     - 
Tins  process  is  designed   as   an   improvement   upon  the  old 
method  of  employing    modelled   pieces   of  clay  to  give  the 
necessary  impress  of  a  design  in  the  mould  iu  which  "  ware  " 
is  to   be"  shaped.      Iu  carrying   out    the  invention    "raised 
colours"  mixed  iu  the  ordinary  way  are  printed  upon  blocks 
or  moulds,  from  which  reverse  moulds  in  plastic  material  are 
then  formed.     In  these  reversed  moulds  the  ware  is  formed 
a-  usual. — V.  C. 
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Improvements  in  the  Manufacture  •>/  Enamel  Glass  Lett,  rs 
and  ether  Devices.  E.  Bohm,  London.  Eng.  Pat.  878, 
January  15,  1894. 
The  enamel  glass  letters  arc  formed  by  direct  pressure, 
thereby  avoiding  the  employment  of  the  metallic  hacking, 
which  lias  hitherto  been  generally  used  and  which  frequently 
becomes  unfastened.  Molten  glass  is  poured  into  a  mould 
of  the  required  shape,  which  is  made  in  two  pieces.  The 
mould  is  then  heated  and  subjected  to  strong  pressure,  the 
result  being  that  each  letter  is  stamped  out.  The  letter  or 
device  can  then  be  attached  to  windows,  sigD  tablets,  and 
the  like.— V.  C. 


IX.-BUILDING  MATEEIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Effeet  of  Stress  on  the  Corrosion  of  Metals. 
T.  Andrews.     Proc.  Inst.  C.E.  118,  IV. 
See  under  X.,  page  1200. 


PATENTS'. 

Improved  Process  for  Transforming  Boasted  Cements 
into  Powder  ami  in  Apparatus  therefor.  D.  Belloc,  and 
E.  Beuard,  Paris.  Eng.  Pat.  2247,  February  1,  1894. 
Cements  which  have  been  roasted  to  exactly  the  proper 
extent  disintegrate  rapidly,  upon  caoling,  into  a  fine  powder. 
Those  parts  which  are  insufficiently  roasted  disintegrate 
more  slowly,  and  those  which  have  been  over-roasted  do  not 
disintegrate,  but  remain  in  lumps.  In  this  invention  the 
automatic  disintegration  is  utilised,  both  for  obtaining 
a  fine  powder  composed  of  the  properly-roasted  cement,  and 
for  separating  the  properly-roasted  cement  from  the 
remainder  by  '-screening."  If  the  screening  be  done 
without  delay  the  under-burnt  may  subsequently  he 
separated  from  the  over-burnt  cement  by  a  second 
screening.  The  regular  and  uniform  roasting  of  the 
materials  is  secured  by  the  use  of  ovens  in  which  com- 
bustible gases  circulatethrough  the  charge,  and  in  which 
the  raw  material,  in  lumps  or  powder,  is  incorporated  with 
comminuted  fuel.  The  subsequent  cooling  is  allowed  to 
proceed  in  a  slow  and  regular  manner. — V.  C. 


Improvements  in  the  Utilisation  of  Precipitated  Sewage 
Matters  f'<r  the  Manufacture  of  Cement.  YV.  Bruch, 
Wi,  -baden,  Germany.     Eng,  Pat.  12,350,  June  26,  1894. 

The  precipitate  obtained  by  the  addition  of  lime  to  sewage 
is  dried  and  heated  to  redness,  when,  among  other  things, 
"a  basic  salt  of  lime  with  hydraulic  properties,  is  formed 
from  the  phosphoric  lime,  the  carbonic  lime,  the  caustic 
lime,  and  the  organic  substances." 

The  inventor  claims  that  this  compound,  possessing 
hydraulic  qualities,  may  be  employed  for  preparing  cement 
for  use  in  the  construction  of  subaqueous  works.— L.  de  K. 


X.-METALLTJRGY. 

A  Method  of  Treating  Auriferous  Ores  with  Bromine, 
with  Regeneration  of  the  Bromine  Employed.  C.Lossen. 
Her.  1894,  27,  2720—2727. 
The:  use  of  bromine  in  treating  gold  ores,  mainly  as  a. 
substitute  for  chlorine,  has  generally  been  abandoned  after 
trial,  on  account  of  the  loss  of  bromine,  which  amounts  to 
at  least  1  5  lb.  per  ton.  The  author  proposes  to  regenerate 
the  bromine  electrolytically.  After  passing  a  current  through 
a  solution  of  potassium  bromide,  the  resulting  alkaline 
solution  contains  no  free  bromine,  but  is  capable  of  dissolving 
gold.  The  ore,  either  raw  or  roasted,  is  treated  with  this 
alkaline  brominated  solution  in  a  rotating  cylinder  until  the 
o-old  is  dissolved ;  more  of  the  solution  is  added  if  the  liquid 
be  not  still  alkaline.  The  solution  is  then  fihercd  to  separate 
the  hydroxides  of  iron  and  other  metals ;  and  the  gold,  which 
remains  in  solution  as  aurate,  is  reduced  by  passing  the 
filtrate  through  vessels  filled  with  fragments  of  iron  and 
charcoal,  or  coke.  The  solution,  now  consisting  mainly  of 
potassium  bromide,  is  run  into  troughs,  where  it  is  re-electro- 
lysed and  thus  fitted  for  the  treatment  of  a  fresh  batch  of 
ore.— W.  G.  M. 


Composition  of  Nenhi-discovered  and  Ancient  Copper  from 
Chaldea  and  Egypt.  M.  Berthelot.  Bull.  Soc.  Chim. 
1894,  11,  859—863. 
The  author  adduces  the  following  analyses  of  ancient 
metallic  objects  in  support  of  the  theory  that  an  age  of  pure- 
copper  preceded  that  of  bronze,  the  proof  of  which  is  much 
obscured  by  the  loose  nomenclature  adopted  by  antiquarians- 
in  regard  to  the  composition  of  such  specimens.  All  the 
objects  described  were  much  altered  by  exposure  to  salt 
water.  No.  1  was  from  a  small  votive  figure  found  iu> 
the  foundation  of  a  Chald;ean  house  of  the  40th  century 
B.C.  (estimated),  and  was  almost  entirely  converted  into 
oxychloride  and  a  mixture  of  metallic  copper  and  cuprous 
oxide  ;  it  contained  no  tin,  and  must  originally  have  been 
pure  copper.  No.  2  was  from  a  vase  found  in  a  tomb  on 
the  site  of  ancient  Memphis,  and  is  referred  to  the  time  of 
Seneferu  of  the  fourth  Dynasty.  This  also  was  oxidised 
through  and  partially  chloridised,  and  gave  no  evidence  of 
tin.  No.  3  was  from  a  bracelet  or  anklet,  found  in  the  same- 
tomb  as  No.  2,  but  in  such  a  position  that  it  may  have  been 
left  there  by  ancient  depredators,  and  cannot  therefore  be 
accepted  as  evidence  that  bronze  was  known  in  the  reign  of 
Seneferu. 


Copper 

Tin 

Lead ' 

Oxygen  as  CuO 

Cu20 

I 
Chlorine  asosycblaridc 

Water 

Sulphur ! 

Arsenic 

Si02.  CaCOa,  A1„02.  &c. 


No.  1. 

ChakUvan. 


77-7 

Trace 

CI 

1-1 

3-i» 

Trace 

Trace 

11-2 


X...  2." 
Egyptian. 


No.  S 
Egyptian, 


79-9 


4-2 
CI 


C-3 
0-15 


76-1 

8-2; 
5-7 


'  These  numbers  add  up  to  108,  as  in  the  original. 

— W.  G.  M. 


Manganese    Steel.       H.     Le     Chatelier.      Comptes    rend. 

1894,119,  272—274. 
The  author  recapitulates  the  properties  of  manganese  steel 
(containing  13  per  cent.  Mn),  which  are  of  importance  in 
connection  with    the    present   investigation.     The    alloy  is 
non-magnetic    and    has    the    highest   electrical    resistance 
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(about  l  ohm  for  ■  wire  1  m.  long  and   i  mm.  in  diami 
of  nil  di.  alloyi  of  iron.     It  becomes  softer  on  liei  ting  and 
quenching. 

Badfleld  has  lately  di*  iverod  the  existence  of  an 
allotropic  modification  ol  this  alloy,  which  it  magnetic, 
this  varietj  baring  been  obtained  by  annealing  the 
at  a  high  temperature  for  about  10  days  The  authoi 
defined  the  conditions  governing  this  transformation.  The 
transformation  of  the  nou  magnetic  into  the  magnetic 
rariel  cted   by   annealing  it   :ii  500      850   C,  the 

operation  being  complete  in  one  or  two  hours,  when  the 
most  favourable  temperature  (550  0.)  is  adopted.  I  i 
reverse  the  change  the  alio}  i*  hi  temperature  not 

lower  ili"<  804J  I  aad  cooled  rapidly  enough  t"  prevent 
alteration  to  the  magnetic  variety, occurring  between  500  and 
600  (.'.  Seeing,  however,  that  the  change  is  slow, a, 
spondingly  moderate  rate  of  cooling  is  sufficient  to  prevent 
the  oliange.  In  this  respect  manganese  steel  is  analogous  to 
certain  "self -hardening *'  Bteels  oontaining  cbrumium  or 
tungsten,  which  harden  on  being  allowed  to  cool  sponta- 
neously and  need  no  quenching,  ["he  Bole  difference  is  thai 
in  tin  case  "t  the  lust  two  materials,  the  transformation 
prevented  by  tempering,  i~  one  into  an  iron  carbide,  whilst 
in  the  case  ol  manganese  Bteel  it  is  the  allotropic  change  of 
the  non-magnetic  to  the  magnetic  alloy  which  is  impeded. 

The  following  tables  give  the  variation  of  tin*  electrical 
resistance  and  the  dilatation  with  alteration  of  temperature, 
for  the  two  allotropic  modifications  of  manganese  Bteel :  — 

Electrical  Resistance  of  a  Wire  1  m.  ih  Length  and 
1  "4  Mm.  in  Oiaiix  Ur. 


Temp.    i'. 

IS.       90.       300.      500 

■  q  in  ohms 

N 

I'M     fl9     I'll     1'6S 

1-27     I'.-."     f70 

Temp.  °  C. 

730.       S50.         9fiJ.        102ft 

N 

rss        ..         \:>: 
1-78         ..          11'.!         197 

Longitudinal  Expansion  of  a  Rod  10(1  mm.  in  Length. 

Temi 

68Di      ss...      goo.     1060. 

Expansion  mm.  (both  kinds) 

0-85     0-157      1-05      1-43      T97      2  <K> 

The  two  curves  of  electrical  resistance  meet  at  about 
74u  C.  ami  become  identical  for  higher  temporal 
This  temperature  is  that  it  which  pure  iron  passes  from 
the  magnetic  to  the  non-magnetic  state.  This  leads  to  the 
hypothesis  that  manganese  steel  is  a  mechanical  mixture 
of  iron  and  a  definite  compound  of  iron  and  manganese, 
which  would  not  be  magnetic  The  iron  itself  would  undergo 
its  ordinary  change  by  rise  of  temperature,  but  the  rate 
of  change  would  be  retard)  d  by  the  presence  of  the  com- 
pound of  irou  and  manganese  which  is  mixed  with  it.  The 
expansion  of  the  two  modifications  of  manganese  steel 
has  been  found  to  be  identical,  which  fact  excludes  im- 
possibility of  a  change  of  dimensions  at  the  moment  of 
transformation.  Manganese  steel  quenched  in  water 
undergoes  on  annealing  a  contraction  of  0-4  mm.  on 
a  length  of  100  mm. — B.  B. 


The   Impurities  of  Commercial  Aluminium.     II.  Moissao. 
Comptes  rend.  119,  1894,  12-15. 

Air  minium  produced  by-  electrolytic  processes  is  always 
impure  and  variable  iu  composition.  Hitherto  only  two 
impurities  have  been  generally  recognised,  namely,  iron  and 
silicon.     The  former  has  an   unfavourable   influence  on  the 


physical  properties  ol  aluminium,  b  maybe 

avoided  bj   uui    eare  in  the 

crucibles,   and   electrodes     Bilicoo,  efly   derived 

from   the  alumina  employed,  '     ill  to  eliminate. 

l'or  man]  applications  nt  aluminium  thi  ol  tin- 

impurity  is  ol  no  m mt;  bul  tbor,  its 

am, Him  in., (  be  readllj  red I,  bj  fusii  etal   under 

a  layer  of  an  alkaline  fluoride.     In  addition   to  the 

the  author  Buds  thai  the  ■lumini i   i    

containc  ind   carbon      Phi  ei  probablj 

us   a   nitride   dissolved   in   tl  iminium,  the 

strain  and  elongation  of  which  il  appears  to  i 
considerably.     The  nitrogen  may  be  detected  ' 
the  sample  in  10  per  cent,  purr  potash  solul  on  and 
the  gases  "evolved  into  Nesaler'a  n  igeol     '  arl  in  maybe 
separated  '••.    dissolving  aluminium  in    bydrochlorii 
when  ii  is  left  behind  in  the  form  of  a  maroon-coloured 
light  powder  quite  free   from   graphite.     Foi 
purposes  potash   is  the  best   solvent,  the   residual  i 
being   finally  estimated  by  combustion  in   the  usual   way. 
In   this   manner   the   author  has   obtained    thi    following 
values :— 4}- 104,   0-108,  0  080  per   cent      t    carbon.     As 
regards  the  abon  on  the  physical  proper! 

aluminium,  the  following  Egures  are  given: — 


,',"",  Of        1  i  ,  .„„.,:, 

Blastii 


Aluminium  of  good  quality.. 

me,  carbftretted  and 

cast. 
The  vim,',  carburctted   snd 

rnlleii. 
The  same,  carburetted,  rolled, 

and  annealed. 


Kilos.  per 

sij.  mm. 

M|.  n. m. 

•• 

Ill 

.. 

' 

3to3 

20 

I'S 

7'7 

18-8 

20-5 

— H.  T.  P. 


Preparation     of   a     Crystalline     Carbidi     •</'    Aluminium. 
II.  Uoissan.     Comptes  rend.  119,  1  HIM-.  It}— 20. 

Tiik  electrical  furnace  described  bv  the  author  (Comptes 
rend.  117,  679)  may  be  conveniently  employed.  A  number 
of  carbon  cells,  each  charged  with  13—20  grm«.  of 
aluminium,  are  placed  in  the  carbon  tube  of  the  furnace 
and  submitted  to  the  action  of  a  current  of  300  amperes  at 
65  volts,  hydrogen  being  passed  through  the  tube  during 
the  operation,  and  until  the  apparatu>  has  become  cool. 
The  greyish  fused  mass  formed  in  the  cells  when  fractured 
will  be  found  to  be  interspersed  with  brilliant  yellow  crj  >tals 
of  the  new  compound.  Similar  crystals  are  obtained  by 
electrolysing  a  mixture  of  kaolin  and  carbon.  Thev  are 
best  separated  from  unaltered  aluminium  by  repeatedly 
treating  the  melt,  2 — 3  grms.  at  a  lime,  with  stroug  hydro- 
chloric acid  in  a  test  tube  kept  cool  by  means  of  ice. 
When  hydrogen  is  no  longer  disengaged,  the  crystals  are 
rapidly  washed  with  cold  water,  followed  by  alcohol,  and 
finally  ether.  Thus  obtained,  aluminium  carbide  forms 
fiue,  yellow,  transparent  crystals,  occasionally  5 — 0  mm.  in 
diameter,  and  hexagonal  in  shape,  having  a  density  of  2-36, 
and  the  composition  expressed  by  the  formula  CjAJj. 

Heated  to  a  dull  red  heat  in  an  atmosphere  of  chlorine, 
the  carbide  is  decomposed  with  incandescence,  aluminium 
chloride  is  formed,  and  carbon  liberated,  the  latter  being 
amorphous  and  lamellate,!  in  character,  and  retaining  the 
form  of  the  original  crystals.  At  temperatures  above 
700  C,  bromine  has  a  similar  influence,  whilst  iodine  is 
without  action.  L'nder  the  same  conditions  oxygen  effects 
only  a  slight  superficial  change ;  but  sulphur  violently 
attacks  the  crystals,  much  heat  being  evolved,  and  aluminium 
sulphide  and  traces  of  carbon  bisulphide  produced.  The 
carbide  is  completely  oxidised  with  more  or  less  violence 
when  heated  iu  contact  with  oxidising  agents,  such  as 
potassium  permanganate  or  bichromate,  oxides  of  lead,  &c. 
Potassium  nitrate  and  chlorate,  however,  form  exceptions. 
Strong  acids  in  general  have  little  or  no  action  (boiling 
sulphuric  acid  is  decomposed  with  evolution  of  sulphur  di- 
oxide); whilst    weak    acids   dissolve  the  compound.     The 
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most  characteristic  reaction,  however,  is  that  with  water  ; 
methane  is  slowly  formed  iu  quantitative  amount  in 
accordance  with  the  equation— 

CjAJj  +   12H,0  =  SCrL.  +  2Al;(HO)s. 
Under  similar  circumstances  the  carbides  of  the  alkaline 
— M"Gj— give  off  pure  acetylene. — H.  T.  P. 


.!  .V.  o  Method  of  Producing  Metallic  Deposits,  especially 
adapted  to  the  Plating  of  Aluminium.  C.  Gottig.  Ber. 
1894,  27,  1824—1826. 

Thi:  difficulty  in  obtaining  adhesive  deposits  of  most  metals 
upon  aluminium,  whether  by  simple  immersion  or  by  using 
a  separate  current,  is  well  known,  and  appears  to  be 
dependent  to  some  extent  upon  the  nature  and  quantities  of 
the  impurities  in  the  aluminium.  The  author  finds  that  he 
can  obtain  a  good  deposit  of  certain  metals  by  immersing 
the  aluminium  in  such  a  solution  of  the  metal  as  will  not 
deposit  by  simple  immersion,  and  rubbing  the  surface  of  the 
aluminium  with  a  brush  made  of  wires  of  a  more  electro- 
positive metal  ;  and  that  the  deposit  is  most  rapid  when 
the  aluminium  is  relatively  most  electro-negative.  Thus 
copper  is  deposited  from  a  copper  sulphate  solution  by 
rubbing  the  aluminium  with  tinfoil,  but  not  with  platinum  : 
or  tin  from  an  ammonium  stannic  chloride  solution  by 
rubbing  with  brass  wire,  but  not  with  copper.  The  deposit 
of  copper  may  be  thickened  by  immersing  the  thinly-coated 
aluminium  in  a  dilute  copper  bath.  Kubbing  the  copper 
solution  onto  aluminium  with  red-lead  powder  does  not  pro- 
duce a  satisfactory  result,  whilst  with  whiting  a  deposit  is 
obtained  instantaneously  ;  the  latter  material,  however,  fails 
to  give  a  deposit  of  tin  from  its  ordinary  solutions.  The 
author  intends  to  apply  the  process  to  other  metals  besides 
aluminium. — W.  G.  M. 


The  Effect  of  Stress  on  the  Corrosion  of  Metals. 
T.  Andrews.  Proc.  Inst.  Civil  Eng.  118,  IV. 
The  author  investigated  the  influence  of  stress  upon  the 
corrosion  of  metals",  with  the  view  of  determining  to  what 
extent  the  alteration  of  rate  of  corrosion  thus  induced 
might  account  for  the  local  attack  sometimes  observed  in 
metallic  structures.  The  metals  used  were  wrought-iron 
bars  and  hammered  shafts,  and  Bessemer  and  Siemens 
steel  forged  shafts.  Soft  Bessemer  steel,  hard  Bessemer 
steel,  Siemens  steel,  both  soft  and  hard,  soft  and  hard  cast 
steel,  and  special  steels,  e.g.,  those  containing  Al,  Ni,  Or,  Si, 
and  Cu,  were  also  employed.  The  metals  were  in  the  form 
of  bars  3|— 3J  in.  in  diameter  or  shafts  4|— 5i  in. ;  the 
plates  were  ^  in-  in  thickness.  Full  tables  of  the 
mechanical  properties  and  chemical  composition  of  the 
test  pieces  are  given  in  the  appendix  to  the  paper.  The 
method  of  experiment  adopted,  consisted  in  preparing 
ordinary  test  pieces,  subjecting  them  to  considerable  stress 
in  the  testing  machine,  but  not  necessarily  to  the  point  of 
fracture,  and  turning  from  the  stressed  and  elongated 
specimen,  two  similar  pieces,  one  of  which  was  from  the 
turned-down  centre  of  the  bar  where  most  of  the  stress  had 
taken  effect,  and  the  other  from  the  thicker  end,  which  had 
been  gripped  in  the  jaws  of  the  testing  machine  and  bad  not 
been  stressed  to  any  considerable  degree,  the  maximum 
stress  being  well  below  the  yield  point.  The  two  similar 
pieces  were  placed  in  an  electrolyte,  usually  a  solution  of 
common  salt,  and  the  difference  of  potential  between  them 
taken  as  a  measure  of  their  relative  corrodibility.  Precisely 
similar  arrangements  were  used  in  those  cases  in  which  the 
stress  was  torsional  or  flexional  instead  of  tensile. 

The  results  of  the  whole  of  the  series  of  experiments 
were  nearly  identical ;  they  may  be  summarised  thus  : — 

(1 .)  The  effect  of  tensile  stress  was  to  cause  the  production 
of  an  average  electromotive  force  of  0-016  volt  between  the 
"  strained  "  and  "  unstrained  "  portions  of  the  metal,  the 
unstrained  electrode  being  positive,  and  therefore  considered 
by  the  author  to  be  more  corrodible. 

(2.)  The  effect  of  torsional  strain  was  to  produce  an 
average  electromotive  force  between  the  electrodes  of  O'OIS 
volt,  the  "  unstrained  "  meitl  being  again  electro-positive. 


(3.)  Flexional  strain  on  plates  gave  an  average  of  0-012 
volt  iii  the  same  direction. 

(1.)  Flexional  strain  on  shafts  gave  an  average  of 
0-010  volt. 

The  author  has  drawn  the  following  conclusion  from  his 
recent  work  on  the  corrosion  of  metals.  Wrought  iron, 
when  exposed  to  the  corrosive  action  of  sea-water  for  long 
periods  without  being  subjected  to  other  causes  of  corrosion 
than  such  as  are  local,  is  more  resistant  than  steel,  the 
difference  sometimes  amounting  to  as  much  as  2.»  per  cent. 
The  more  carbon  present  in  the  steel  the  greater  the 
corrosion.  Galvanic  corrosion  may  be  set  up  in  metallic 
structures  exposed  to  tidal  flow,  by  reason  of  the  local 
variations  of  the  electrolyte  (sea-water)  in  contact  with 
them.  The  electromotive  force  existing  between  strained 
and  unstrained  metal  iu  the  same  structure  may  induce 
local  corrosion. — B.  B. 


Hard  Solders  for  Brass.     R.  Schwirkus.     Dingl.  Polyt.  J. 

293,  64—67  and  89—93. 
Ordinary  commercial  hard  solder  is  generally  either  too 
infusible  or  too  brittle  to  be  used  for  soldering  commercial 
brass  hammered-ware,  and,  as  the  composition  of  the  latter 
is  very  variable,  there  is  no  solder  in  the  market  which  may- 
be safely  applied  indiscriminately.  Exhaustive  experiments 
have  been  tried  with  various  soldering  mixtures,  under  six 
heads,  which  are  dealt  with  separately,  as  follows  :  — 

1.  Influence  on  the  Method  of  Alloying. — The  usual 
solder  consists  of  copper  and  zinc,  with  or  without  the 
addition  of  other  metals  to  promote  fusibility.  The  common 
method  of  adding  the  zinc  to  the  molten  copper  causes  a 
loss  of  the  former,  which  may  amount  to  25  per  ceut  of  the 
zinc  used,  if  small  quantities  only  are  being  handled  ;  and 
the  use  of  brass  instead  of  copper  is  scarcely  an  improve- 
ment. This  variable  loss  of  zinc  leads  to  irregularity  both 
in  composition  and  fusibility.  The  method  recommended 
by  the  author  practically  overcomes  this  difficulty  :  he  heats 
the  zinc  to  a  temperature  just  above  its  fusing  point,  and 
then,  little  by  little,  and  with  constant  stirring,  introduces 
granulated  copper  in  the  form  of  fiue  grains  (passing  a 
1*5  mm.  sieve),  no  further  quantity  of  copper  being  added 
until  the  previous  addition  is  quite  dissolved  ;  the  tempera- 
ture is  raised  gradually  as  the  melting  point  of  the  alloy 
rises.  With  the  copper  is  always  added  oue-third  of  its  bulk 
of  powdered  sal-ammoniac,  and  a  further  quantity  of  the 
salt  is  introduced  before  pouring ;  for  this  reason  the  melting 
should  be  effected  under  a  hood  with  a  good  draught  to 
carry  off  the  fumes.  A  third  metal,  if  fusible,  is  added 
initially  to  the  zinc  (silver  is  introduced  in  the  form  of  thin 
strip  with  the  copper).  Brass  in  equivalent  quantity  may 
be  substituted  for  copper,  and  is  introduced  iu  the  same 
way  :  but  its  use  is  uot  to  be  recommended  by  reason  of  the 
inconstancy  of  its  composition.  When  traces  of  iron  are  to 
be  excluded,  pure  materials  must  be  used,  and  the  stirring 
must  be  effected  with  wood  or  a  clay  pipe  stem,  the  fusion 
being  made  in  a  non-ferruginous  vessel. 

2.  The  Fusibility  of  the  Solder. — To  estimate  this,  the 
author  has  determined  the  point  at  which  the  granules  run 
together  (the  flowing-point).  He  places  a  mixture  of 
0-5  grm.  of  the  solder  and  0-3  grm.  of  powdered  borax, 
moistened  with  two  drops  of  water,  in  a  small  flat  copper 
vessel  12  mm.  in  diameter,  provided  with  a  handle;  the 
mixture  is  heated  until  the  last  trace  of  the  dull  white 
appearance  of  the  borax  is  just  vanishing  ;  a  too  prolonged 
heating  here  causes  oxidation,  while  insufficient  heating 
leads  to  an  incorrect  result  afterwards.  The  mixture  is 
then  cooled  completely  and  placed  iu  a  constant  predeter- 
mined position  iu  a  gas-blast  flame  maintained  by  regulators 
at  a  constant  temperature.  The  exact  time  required  to 
produce  union  of  the  grains  is  determined  in  half-seconds 
with  the  aid  of  a  metronome.  Five  determinations  were 
made  with  each  mixture,  and  a  maximum  variation  of  1-5 
seconds  in  any  series  was  held  to  invalidate  the  five  trials, 
which  were  then  starttdanew.  The  practical  importance  of 
a  bold  and  rapid  heating  of  the  solder  mixture  is  great ;  if 
heated  for  long  to  the  fusing  point  of  borax,  but  6hort  of 
that  of  the  solder  (as  by  an  inexperienced  workman  afraid 
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of  burning  his  "  work  ">,  the  borax  run- nil   the 

the  aoldci  which   then  oxidise  nod   nt)   - 

provi  ii»  budsi  qnent   union  thai  the  brass  nmL  tu 

i-  fused  first.     Pot  this  reason  heavy  work,  which  rapidly 

eooduots  the  1"  rom   the  intended  joint,  is  more 

liable  to  be  bumi  than  light  work,  and  therefore  demands 

the  use  of  a  more  fusible  -  ilder. 

8,   Estimation  of  Malleability.-  -Tubes  of  brass  or  copper 

l nn.  long  by  83  mm.  diameter,  and  l  mm.  thick,  were 

made  np  from  -.li ****t  metal   with  to  hi-  tested,  by 

means  of  a  but!  joint,  t  )ne  end  of  the  tube  was  then 
follv  worked  out  under  the  hammer  into  .i  flange  7  J  mm. 
broad  nt  right  angles  to  the  tube,  so  that  the  Bolder  was 
submitted  to  ■  combined  hammering  and  tensile  test.  If 
tin'  joint  gave  way  at  once,  ti"  solder  was  considered  non- 
malleable  and  marked  O;  if  the  flange  had  turned  over  to 
ah  angle  of  15  60  before  rupture  occurred,  it  was  marked 
I  only  when  brought  to  a  right  angle,  it  was  marked  i 
But  if  oven  then  it  remained  sound,  tin-  flange  was  cut  off, 
ami  another  l"  mm.  wiilo.  was  started  in  the  same  way  ;  it 
this  gave  way  at  once,  or  between  i.v  and  60  ,  or  when 
ju-t  complete,  the  solders  were  marked  respectively  l.  l  . 
or  -,  a*  before,     If  still  unbroken,  the  second  flange   was 

also  cut  otT  ami  a  third  w  a-  made  12  ' ."»  mm.  \\  i'io  ;    if  n 

other  flanges,  each  2 * S  mm.  wider  than  the  last,  were 
similarly  made,  until  at  last  the  joint  ruptured.  In  this  way 
s  degrees  of  malleability,  corresponding  to  flanges  from  7*5 
to  35  mix.  wide  were  obtained.  Test-bars,  loo  mm.  long 
by  10  mm.  diameter,  were  cast  from  the  solder  itself.  N"ii 
malleable  solders  may  sometimes  have  to  be  used,  but  their 
tenacity  should  never  be  less  than  2  kilos,  per  gq.  mm. 
(  =  127  tons  per  sq.  in. >. 

4.  Use  of  Hard  Solders  for  Various  Qualities  of  Brass. 
—  Brass  samples  supplied  by  nine  different  makers  were 
tried  with  brass  and  sine, and  copper  and  zinc  solders.     The 

flowing  points  of  the  brasses  themselves  wire  reached  after 
from  16*8  to  23  tic:  -  onds;  and  the  only  solders  which 
eould  with  safety  It  applied  to  all.  were  those  containing 
77  or  less  per  cent,  of  brass  (to  23  of  zinc  tor  Iti  or  less 
per  cent,  of  copper  (to  54  of  zinc),  the  flowing  [.jut-  if 
each  of  these  sol. U-r-  being  148  or  lower.  A  solder  con- 
taining ."il  per  cent,  of  copper  eouM  just  be  used  for  eight 
of  the  samples,  but  the  bra--  was    in  each  case  on  the  verge 

-traction. 

-  HultaHeOUS  Lowering  of  the  Fusing  Point  and  In- 
crease in  Malleability. — By  comparing  No-,  l.  2,  :;.  and  4 
with  Nos.  1G.  is.  19,  and  20  respectively  in  the  anncx.d 
table,  it  will  be  seen  that  the  substitution  of  silver  for  a 
small  proportion  of  the  copper  is  accompanied  by  a  very 
marked  increase  both  in  fusibility  anil  in  malleability. 
Xos.  IS  and  19  worked  well  with  all  the  brass  samples 
above  alluded  to,  and  Xo.  17  could  just  be  used  with 
extreme  care. 

6.  The  Influence  of  an  Addition  of  Tin  upon  the  Mallea- 
bility of  the  Solder. — No-.  1'ti  to  32  in  the  table  -how 
clearh  that  even  a  small  percentage  of  tin  decreases  the 
malleability  to  a  greater  extent  than  it  lowers  the  fusing 
point  of  the  solder,  and  the  addition  of  this  metal  is  not  to 
be  recommended. 

In  the  table  (page  1-202)  are  included  the  results  of  the 
various  test-  made  with  alloys  of  the  pure  metals.  (\„ 
the  original  table  tests  of  2"  other  -older-  made  up  with 
"brass"  are  included:  but  these  are  here  omitted  on 
account  of  the  uncertainty  of  then  composition. ) 

The  author  lavs  down  14  half-seconds  as  the  high  limit 
for  the  flowing  point,  and  grade  2  ( =  flange  of  It)  mm 
the  low  limit  for  the  malleability  of  a  generally  useful  solder 
for  bra-s.  Excluding  those  alloys  which  do  not  fall  within 
these  limits,  it  will  be  seen  that  only  the  solders  containing 
silver  are  to  be  recommended  for  workshop  use.  Xos.  It; 
to  13  can  well  be  used  for  soldering  copper,  but  Xos.  19  to 
22  are  so  tru-tworthy  for  all  kinds  of  brass,  and  behave 
so  well  under  the  hammer,  that  the  slight  extra  cost  due  to 
the  addition  of  silver  is  more  than  compensated  for.  It  ;- 
noteworthy  that  the  silver  solder,  No.  23,  containing  G2  per 
cent,  of  the  precious  metai.  is  distinctly  inferior  to  No.  22. 
containing  only  12  per  cent.  No.  19  is  especially  recom- 
mended for  the  first  soldering  of  brass,  No.  20  for  sheet  and 


i  ordinary 
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Improvements  hi  lh<-  Manufacture  and  I  Iron, 

and  in  Means  or  Apparatus  employed  therein    W  J.  I  lapp 

and  S.  I).  William-.  Newport.      Eng.  Pat.  20,4 
30,  1893. 

The  lime  or  limestone  required   for  fluxing  i-   introduced 

into  the  furnace    in  the  ordinary  way,  but  .    re- 

quired for  eliminating  the  sulphur  is  blown  in  through  the 
tuyeres  in  an  cv.tr. 

i  >r,  the  lime  i  or  limesti  'ric  arc, 

a  "  thus  produced  is  blown  into  the  molten 
metal.     Liquid  fuel   is  also  blov  A 

■ted  revolving  tuv  re.  carrying  radial  arms 
with  channels   or   bind  or    propeller 

fashion,  dips  into  a  trough  or  container  holding  the  -upply  of 
pulverised  lime.  It  is  thus  scooped  up  and  delivered  at  an 
orifice,  where  it  meets  the  blast  and  i-  carried  into  the 
furnace. 

The  furnace  is  lined  with  a  dux  of  borax  and  chloride  of 
sodium,  or  with  bauxite,  clay,  silicate  of  -oda,  or  potash,  or 
a  suitable  mixture  of  these,  thus  setting  up  a  hard,  firm, 
glazed  surface. — J.  II.  C. 


Improvements  in  Coating  Iron.  Steel,  or  other  Metallic 
Plates  with  Tin,  Terne,  and  other  Mixtures.  F.  Watkins, 
Llanelly.      Eng   Pat.  23,048,  December  1,  1893. 

Thk  plates  having  been  "  pickled."  are  passed  through  hard 
paraffin  or  ozokerite,  or  a  mixture  of  the  two,  then  into  the 
tin,  terne,  or  other  metallic  bath,  and  finally  through  palm- 
oil  or  palm-oil  mixture. — J.  H.  C. 


Process  for  the  Elimination  and  A  >f  Arsenic  from 

Cr>l>l>er  Precipitati  >.      E.  ti.  N.  North.  Bio  Tint",  Spain. 
Eng.  Pat  2.;.77o.  December  9,  1  • 

After  being  washed  and  dried,  the  precipitate  is  hi 
to  a  temperature  somewhat  below  redness,  in  a  cl 
muffle,  which  is  provided  with  a  small  outlet-pipe  for 
the  escape  of  arsenical  fumes.  Stirring  is  effected 
without  allowing  air  to  enter,  by  means  of  a  poker,  working 
through  a  hole  in  a  small  sliding  plate  let  into  the  sliding 
door.  I  he  arsenic  is  condensed  in  separate  chambers,  and 
removed  at  intervals. — 1.  H.  G. 


The   Manufacture    of    Ferro-Boron.      C.    •'.    I.     I.effler, 

Sheffield.  Eng. "I'at.  24,230.  December  16,  1993. 
Fek.RO -BORON  is  obtained  by  mixing  boric  acid  nnd  any 
suitable  ore  or  artificial  oxidised  compound  of  iron  in  the 
requisite  proportions,  and  heating  them  in  a  crucible  or 
furnace,  from  which  the  resulting  borate  of  iron  may  be 
poured.  The  borate  of  iron  thus  produced,  or  a  natural 
borate  such  as  Lagonite,  is  then  mixed  with  carbonoci 
matter  and  again  strongly  heated,  thus  producing  fern  -boron 
or  boron-iron  containing  from  2  percent,  to  2"  per  cent,  of 
boron. — J.  H.  C. 
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Processes  of  and  Converters  foi  Smelting  and  Refining 
<h.,.  r  \i  Ulen,  Hun.-  City,  Montana,  TJJS.A.  Bog. 
Pat.  BS8G,  May  l,  1894 

I'm  ran  materials  are  reduced  to  a  molten  condition  in  i 
Niitable  converter,  which  i-  so  mounted,  on  trunnions  or 
otherwise,  thai  il  can  1"  tipped  for  drawing  off  any  required 
quantity  From  the  contents,  and  then  restored  to 
position  for  Further  charging  with  n  Buitable  quantity  of 
fresh  material,  and  so  on.  The  oon vert er  is  water-jacketed, 
and  the  blast  is  usually  introduced  through  one  >d  the 
trunnions.  The  dust  and  fume  are  collected  in  sepai 
chambers,  and  returned  t"  the  converter  at  suitable  intervals 

—J.  II.  (  . 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Scientific  and  Technical  Electrochemistry  of  the 
Present  <u:,l  Future.  W.  Ostwald.  Zeits.  f.  Electro- 
teehnik  u.  Electrochem.  1894,  123—125. 

The  author, in  thisaddress,  disoasaesBome  problems,  to  daj 
of  speculative  scientific  interest  only,  licit  which  may  in  the 
mar  future  be  of  technical  and  manufacturing  importance. 

Tho great  was:.-  of  energy  in  the  steam  engine,  owing  to 
the  very  great  loss  of  heat  between  the  fireplace  and  the 
boiler  and  again  between  the  boiler  and  the  engine,  is  first 
mentioned.  It  is  pointed  out  that  of  the  energy  of  the  coals 
consumed,  only  about  10  per  cent  is  realised  in  the  form 
of  mechanical  work  in  the  very  best  cases.  Gas-engines 
may  rented]  this  to  some  extent,  but  the  author  looks  to  the 
eleetrieal  transformation  of  the  energy  of  the  fuel.  In  this 
connection  he  points  out  that  attempts  at  direct  union  of 
coal  and  atmospheric  oxygen  must  fail,  lie  illustrates  his 
argument  by  an  experiment  with  a  divided  cell  containing 
line  and  platinum  plates  in  potassium  sulphate  ;  no  perma- 
nent current  is  set  up  till  acid  is  added  to  the  liquid,  and 
this  acid,  which  is  to  act  on  the  zinc,  must  be  added  to  the 
compartment  in  which  the  zinc  is  not,  for  electrochemical 
reasons  set  forth  in  the  paper,  lie  then  indicates  the  coal  - 
cell  of  the  future,  containing  coal  in  the  one  part,  the 
oxidising  material  in  the  other  (which  must  be  atmospheric 
oxygen  oi  something  easily  obtained  from  this),  and  con- 
taining possibly  an  electrolyte  for  purposes  of  conduction, 
which  must  undergo  no  permanent  change. 

adary  batteries  are  then  referred  to,  and  the  author 
points  out  that  as  the  energy  in  an  accumulator  is  proportional 
to  the  quantity  of  electricity  and  the  K.M.F..  and  as  the 
former  depends  on  the  electrochemical  equivalent  of  the 
material  employed,  attempts  should  be  made  to  utilise  in 
accumulators  a  metal  of  low  equivalent,  in  order  to 
economise  bulk  and  weight. 


Her  :    nit-   out   that   tl  tlnctiou 

betwd  ii  ,.  tiom  in  • 

.i  extent  arbitrary    ami  meaningless,  for  tin-  I   M  l 
needed                                         ay«    that  rilh  the 

actual  i  ■  v  ions, 

'  ■■■  ins."     He  distinguish!  lie  i  lee- 

trolytci  winch  aid  in  conveying  the  current  ind  those  which 
it  the  poles;  the  current  strength  will  depend 
on  the  resistance,  to  which  all  th.-  at  con- 

boi  ling  t"  their  mass  ■  "  l  tbi  ir 

ionic    speed*,    hut    the   polarisation   at   th,    • 
conditioned  onlj  by  what  deposits  there.-  .1.  I    l> 


Darrieus'   Theory  of  the   head   Secondary    Batteryt  nml 
the  /.  nulator  Plata     I'   Set     p     /  itf 

f.  clcktrotech.  n.  elektrochem    1894,  ! 

'I'm  experiments  of  D  >-  described  in  !      / 

l  Chimiqm  sur  les  Accumulateurs  av  I'  wio  (Bull. 

de    la    Soc.    Internal,    des    Klcclricicii-,    1892),    render  the 
general!  I    -iilphating   theory   of    Gladstone    and 

i  ible;     the    apparent    confirmatii 

theory   tho   lead  sulphate  is  formed   upon  both  plat.  -  by 
normal  discharge,  which  is  afforded  by  tie    br  eement  of 
calculated  and  observed    K.M.I'.,   being  pit. 
If  the  positive*   plate  he  removed  from   a  cell  which  has 
iu-t   been   fully   charged,  and  he  plunged   into  water,  the 

■  of  pexsulphuric   acid   dbj  rhe  pro- 

portion   of   tfais    acid  present    in     the    liquid    in 

i  ngth  of   the  sulphuric  acid,   being  almost   mi    in 
cent.    Bolution;  and     it    rapidly    diminishes    when 
the  charged  accumulator  is  left  at  rest.     Adetern 
of  the    persulphuric  acid    from    a   freshly  charged  plate, 
effected    by  measuring  the  oxygen    produced   on    dilution 
with  water,  showed  it   to   be  equivalent   to  that  given    bj 
0*15  ampere-hour  per  kilo,  of  plate.      The  acti 
of  the  charged   positive   plate  was    nol   affe  ted  by  nitric 
acid,    indicating    the    absence    of    oxides    of     lead    lower 
than    I'ht  >_..    whilst    after   washing   and  drying  in   o 
evolved   31   per   cent,   of  chlorine   from    hydrochloric   acid 
(pure  PbOj  gives  2:''7  per  cent);  when   partially  dried  it 
smelt     strongly    of    ozone.       The    E.M.I',    of    a    charged 
positive  plate,  purified  from  persulphuric  acid  by  washing 
with  water,  when  opposed  to  a  normally  charg 
plate,  was  1-92  volt,   whilst   a    plate  filled    with  chemically 
prepared  peroxide  gave  1*88  volt. 

After  normal  discharge  I  stopping  when  the  1  M  1'.  falls  to 
i  s  polt),  the  positive  plate  is  partly  soluble  in  ammonium 
acetate  solution,  and  therefore  contains  lead  oxide  and  sul- 
phate ;  mixed  with  hydrochloric  acid  it  evolved  from  18  to 
21  percent,  of  chlorine.  The  quantity  of  sulphate  found 
by  boiling  a  portion  of  the  well-washed  material  with  sodium 
hydroxide  and  precipitating  with  barium  chloride,  is 
in  the  following  table,  from  which  it  will  he  seen  to  be  small, 
and  quite  disproportionate  to  the  ampere-hours  of  di- 


Bxpt. 

After  Chart 

After  Discharge. 

Formed. 

Ampere- 
Hours. 

• 
iponding 

fin. 

PbSO, 

PbO. 

PerCent. 

1  233 

2  021 
S                     0-40 

4  in 

5  1-47 

PerCent 
3-60 

"17 
0-90 
0-95 
019 

Pen 

• 

6-99 

9*40 

10-92 

PerCent 
441                    8-38 

4'40                   .'.:.-. 

2-1S                       8-00 

4-01 

111                     6-18 

Per  Cent 

0'81 

3-93 

■ 

3-06 

0-97 

Per  Cent. 
86                      21-12 

111                       28-00 

120 

121                      !9-71 

Hydrometric  determinations  oi  the  strength  of  the  electro- 
lyte before  and  after  discharge,  confirm  the  results  of  these 

experiments   and  show  the  sulphatiu^r  to  be  confined  to  one 
,rdate.     This  is   contrary   to    KohlrauscVe   experience;  but 


*  Throughout  this  abstract  the  plate  on  which  i  nned 

during  chat  - 
redue  "r-  plate.    And  tor  sake  of  brevity  either  ; 

when  it  baa  been  taken  from 
a  cell  which  has  been  charged  or  discharged. 
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Harrietts  discharged  his  cells  rapidly,  ami  then  at  once  made 
bisdetennii  mseaslowei  aisoharge  or  a  period  of 

resl  subsequently  would  allow  the  sulphating  to  take  place 
aical  action.  But  the  sulphate  formation,  even  on 
the  negative  plate,  is  due  to  secondary  reactions: — Anegative 
plate,  after  discharging  58  amp.-hra.  with  an  average  K.M.I'. 
of  1-8M  volts,  contained  only  a  trace  of  sulphate;  but  the 
i  .  when  beated  before  the  blow-pipe,  suddenly  glowed, 
and  on  cooling  was  shown  to  be  a  mixture  of  litharge  and 
lead  globules,  and  thus  behaved  as  lead  sub-oxide  would. 
If  sub-oxide  were  the  first  product  of  discharge  it  would 
quickly  react  with  sulphuric  acid  to  form  lead  sulphate  and 
metallic  had.  so  that  the  sulphating  would  be  proportional 
to  the  current,  and  might  at  tirst  be  ascribed  to  direct  elec- 
trolytic action.  The  presence  of  lead  molecules  side  by 
side  with  those  of  the  sulphate  accounts  for  the  rapidity  of 
the  action  of  charge  and  discharge,  which  is  so  inexplicable 
by  the  old  theory,  when  the  insolubility  and  low  conduc- 
tivity of  lead  sulphate  are  considered.  On  long  standing 
after  discharge,  especially  if  left  short-circuited,  the  j 
admixed  spongy  lead  itself  becomes  sulpliated,  and  then 
the  cells  cannot  be  again  charged  j  this  is  confirmed  by  the 
fact  that  the  plates  lose  "  capacity  *'  when  exposed  freely 
t0  air ; — A  plate,  normally  giving  320  amp.-hrs.  afforded 
only  32  amp.-hrs.  after  a  month's  free  exposure  to  the  air. 

The  rationale  of  charge  and  discharge  appears  to  be 
as  follows  :  — On  charging,  persulphuric  acid,  formed  at  the 
positive  electrode,  there  converts  lead  oxides  and  sulphate  into 
peroxide,  and.  when  this  conversion  is  complete,  is  broken  up 
into  sulphuric  acid  and  oxygen,  the  escape  of  which  gas  marks 
the  completion  of  charging ;  whilst  ou  the  negative  plate 
lead  sulphate  is  reduced  to  spongy  lead,  and  finally  hydrogen 
is  evolved  after  a  small  proportion  has  been  occluded  by  the 
_e.  Then,  on  discharging,  the  occluded  hydrogen  is 
oxidised  in  the  one  plate,  and  the  persulphuric  acid  is 
reduced  in  the  other,  thus  accounting  for  the  initially  high 
E.M.F.  of  the  cell ;  next  a  part  cf  the  spongy  lead  of  the 
negative  plate  is  converted  into  sub-oxide,  which  reacts 
with  the  electrolyte  to  give  lead  and  lead  sulphate.  Mean- 
while the  peroxide  on  the  positive  plate  is  reduced  to  a 
lower  oxide,  which  in  time  is  partly  transformed  into 
sulphate  ;  spontaneous  discharge  ("  local  action  ")  of  the 
positive  plate,  owing  to  the  presence  of  PbO;,  PbO,  and 
ILSOj,  may  result  iii  the  complete  sulphating  of  the  plate, 
as" it  only  ceases  when  all  peroxide  has  been  reduced.  The 
K.M.F.  on  first  discharging,  due  to  the  oxidation  of  nascent 
hydrogen  and  decomposition  of  persulphuric  acid,  is  theo- 
retically 2-07  volts  (+  34-5  +  13-2  =  47*7  kilo.-calories"), 
but  by  "applying  Helmholtz'  correction  it  approximates  to  that 
observed,  viz.,  2-24  volt ;  subsequently  it  is  1-9  volts.  In 
making  thermal  calculations  it  must  be  remembered  that  the 
published  heats  of  formation  of  lead  salts  refer  to  dense, 
not  spongy,  lead ;  and  these  two  substances  give  with  a 
peroxide  plate  in  dilute  sulphuric  acid  l-6  and  1-93  volts 
respectively ;  chemically  prepared  lead  sponge  behaves 
precisely  like  that  formed  on  the  negative  plate,  and  both 
may  perhaps  be  considered  a  true  allotropic  modification  of 
the  metal. 

The  complete  sulphating  of  the  negative  plate  on  con- 
tinued short-circuiting  may  be  explained  by  the  electrolysis 
of  persulphuric  acid,  which  continues  so  long  as  any  per- 
oxide exists  on  the  positive  plate.  But  it  should  be  noted 
that  solid  lead  sheet  exposed  to  a  solution  of  potassium 
persulphate  is  gradually  covered  with  a  film  of  oxide, 
whilst  if  in  contact  with  platinum  wire,  it  will  be  encrusted 
with  white  lead  sulphate  in  less  than  a  day.  It  is  the 
action  of  persulphuric  acid  on  massive  lead  which  causes 
the  often  observed  rapid  destruction  of  the  lead  plates  ;  and 
as  the  production  of  this  acid  is  essential  to  the  action  of 
the  battery,  it  may  be  said  that  every  lead  accumulator 
inevitably  carries  within  it  the  means  for  its  own  destruction  ; 
nevertheless  circulation  of  the  liquid,  even  while  the  battery 
is  at  rest,  may  possibly  prolong  the  life  and  increase  the 
capacity  of  the  cell. — W.  O.  M. 


The   Electromotive    Force   of  Alloys   in  a    Voltaic   Cell. 

A.  P.  Laurie.  Proc.  Ghem.  Soc.  1894  [142],  173. 
Tins  paper  contains  the  results  of  determinations  of  the 
electromotive  force  of  16  of  the  19  alloys  alluded  to  in 
Matthiessen'e  paper  on  the  conductivity  of  alloys  (Phil. 
Trans.  150)-  The  results  obtained  confirm  Matthicsen's 
conclusion  that  only  one  compound,  the  tin-gold  alloy, 
exists  among  the  16,  which  are  : — 

Bismuth  tin,  bismuth-lead,  bismuth-gold,  bismuth-silver, 
gold-silver,  antimony-lead,  cadmium-zinc,  antimony-tin, 
lead-gold,  lead-silver,  lead-tin,  lead-zinc,  lead-cadmium, 
cadmium-tin. 

In  some  cases  the  addition  of  a  metal  to  the  alloj-  results 
in  displacement.  Thus  mercury  decomposes  the  gold-tin 
compound,  and  zinc,  added  to  a  copper-tin  alloy,  appears  to 
replace  the  tin. 

The  Electrolysis  of  Copper  Sulphate.   A.  Chassy.  Comptes 
rend.  1894.  119,  271—272. 

On  electrolysing  a  hot  solution  of  copper  sulphate  a 
violet-red  deposit  of  cuprous  oxide  is  frequently  obtained. 
At  100"  C.j  with  a  current  density  of  ^-i^  ampere  per  sq.  cm., 
a  saturated  solution  of  copper  sulphate  gives  on  a  platinum 
electrode  a  deposit  which,  when  examined  under  the 
microscope,  is  seen  to  consist  of  bright  red  crystals  in  the 
form  of  cubes  or  octahedra.  The  deposit  is  not  always 
uniform,  for,  if  the  temperature  of  the  electrolyte  be  lowered 
some  of  the  crystals  have  the  yellowish-red  colour  of  copper, 
their  proportion  increasing  with  diminishing  temperature. 
At  40°  C.  only  a  few  isolated  red  crystals  are  obtained,  the 
bulk  of  the  deposit  being  metallic  copper.  Raising  the 
current  density  and  diminishing  the  concentration  of  the 
electrolyte  have  the  same  effect  as  decreasing  its  tempera- 
ture. In  older  to  obtain  red  crystals  the  electrolyte  must 
be  nearly  neutral.  Eemoval  of  oxygen  by  previous 
ebullition  of  the  liquid  does  not  prevent  the  formation  of 
the  red  crystals,  which  upon  analysis  are  found  to  be  cuprous 
oxide,  thus  ranking  as  artificial  cuprite. 

A  comparison  was  made  between  the  weight  of  the  deposit 
thus  obtained  and  that  of  one  of  copper  thrown  down  in  a 
voltameter  in  series  with  the  first.  The  deposit  of  cuprous 
oxide  was  always  greater  in  quantity  than  corresponded  with 
the  weight  of  the  copper  thrown  down  in  the  second 
voltameter  (calculated  into  CuoO).  The  relation  to  be 
expected  is  expressed  by  the  ratio  1  :  1.12,  whereas  that 
actually  obtained  was  1  ;1.35,  when  the  conditions  were 
favourable  to  the  production  of  cuprous  oxide.     If  a  plate 

',  of  copper  of  the  same  dimensions  as  the  platinum  electrode 
be  kept  in  the  cell  for  the  whole  period  during  which 
electrolysis  is  proceeding,  it  suffers  an  oxidation  so  slight  as 

j  to  be  negligible  compared  with  that  of  the  deposit  on  the 
platinum  plate.  The  loss  of  weight  of  the  anode  of  a 
voltameter  used  hot  is  smaller  than  the  increase  of  weight 
of  the  cathode.  It  is  obvious  that  measurement  of  current 
by  means  of  a  voltameter  containing  a  warm  solution  of 
copper  sulphate  is  inaccurate  ;  a  slight  error  exists  even 
when  the  solution  is  feebly  acid  and  when  the  current 
density  is  fairly  high,  but  the  inaccuracy  becomes  of  moment 
when  the  solution  is  neutral  and  the  current  density  small. 

— B.  B. 


The    Electro-Nickeling    of    Metallic    Surfaces.       Diugl. 

Polyt.  J.  293,  69—70. 
The  following  baths  (most  of  them  well  known)   have  all 
given  good  results,  but  require  careful  handling  : — 

1.  8  kilos,  nickel  ammonium  sulphate  in  100  litres  of 
water,  made  slightly  alkaline  with  ammonia,  and  then 
weakly  acidified  with  citric  acid. 

2.  5  parts  nickel  sulphate  neutralised  with  ammonia. 
3'75  ammonium  tartrate,  and  0025  gallotancic  acid  per 
100  of  water.  This  gives  a  homogeneous  white  and  smooth 
reguline  deposit,  even  when  of  great  thickness. 

3.  2-75  nickel  acetate,  2-  5  calcium  acetate,  and  100  of 
water,  afterwards  mixed  with  07  part  of  acetic  acid 
(sp.  gr.  =  1-047)  and  filtered.     (Potts'  formula.) 

4.  5  nickel  ammonium  sulphate,  2  ammonium  sulphate, 
05  citric  acid,  and  100  of  water.     Boil  and  filter. 
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nickel  ammonium  sulphate,  I  ammonium  «-!»!• 
100  of   water,    with  or  without  the  addition   "t    0'5    part 
barium  oxalate. 

6.  6  nickel  ammonium  lulpbate,  't  ■  S  an alum  chloridoi 

and  2*5  ammonium  Bulphate  per  100  "i 

7.  .'»  nickel  ammonium  sulphate,  l  ammonium  Bufphate, 
anil  lOOofn  it         Specially  suitah  iron. 

-    S    nickel  ammontnm  sulphate,  9*5   boric   acid,    100 

Powell  has  found  that  the  addition  of  not  more  than  I  to  8 
1.TMIV  per  litre  o  ■•ill  or  of  ■  bemoate  to  a  suitable 

nickel  bath  produces  a  good  ami  pure  deposit,  Baths 
containing  boric  acid,  Buch  ;i-  arc  commonly  employed, 
give  a  good  deposit  opon  smooth  surfaces,  but  refuse  to 
cover  cavities  or  hollows;  this  difficulty  may  be  removed  by 
the  addition  of  sodium  chloride  to  the  bath.  Such  a  hath 
may  be  made  by  dissolving  .">  kilos,  nickel  ammonium 
sulphate  in  100  litres  of  water,  adding  •_'•.">  (or  I  -SSI  kilos, 
of  boric  acid  ami  1*25  kilo*,  of  sodium  chloride,  boiling, 
acidifying  with  citric  acid,  neutralising  with  ammonia,  and 
filtering. 

So  also  nickel  chloride  with  bona  acid  in  the  proportion 
of  5  :  2  or  'J  :  l  givesa  good  hath,  but  it  is  not  suitable 
for  depositing  upon  iron  er  steel,  as  all  baths  containing 
chlorine  are  apt  to  cause  rusting  of  these  metals.  The 
use  of  citric,  benzoic,  tartaric,  or  other  weak  acids  is  to 
be  recommended  tor  them,  except  upon  the  Bcoreof  expi 

— W.  G.  M. 


Kit  in's   Method   of  Compressing   and   Shaping  Electro- 
lytically     Deposited    Metals.      (I.    Langhein.      / 
trotechnik  n.  Electrochem.  1894,  161—165. 

Tin-  object  of  the  apparatus  here  described  is  the  ele< 
lytic  production  of  articles  (such  as  candlesticks  or 
the  shape  of  which  is  that  of  surfaces  of  revolution 
round  a  central  straight  axis,  and  the  longitudinal  set 
of  which  may  have  any  profile.  The  cathodes  are  built  up 
on  central  '•  cores  "  which  consist  of  Strong  rods  or  tubes, 
coated  with  a  layer  of  easily  fusible  substance  :  these,  if 
tabes,  arc  stopped  at  the  ends  by  caps,  and  in  any  ease  are 
provided  with  short  axles  at  the  ends.  A  core  is  covered 
with  (for  example)  day,  and  is  then  worked  to  the  right 
shape  by  being  tolled  on  a  plate  the  surface  of  which  is  cut  in 
parallel  ridges  and  hollows  of  the  required  form  ;  it  is  then 
baked  and  finished  by  being  again  rolled  under  pressure  on 
the  plate,  guides  being  used  to  ensure  the  ritrht  motion. 
Its  surface  having  been  rendered  conducting,  it  is  pi 
in  a  bath  of  the  electrolyte,  on  a  glass  or  porcelain  plate  of 
the  same  shape  as  that  on  which  it  was  formed,  confronted 
with  at:  anode  also  shaped  to  correspond  to  it,  and  rolled 
back  and  forth  during  the  whole  time  of  the  deposition, 
more  or  less  pressure  being  applied  to  it  according  to 
circumstances.  A  number  of  objects  of  the  same  or  of 
different  shapes  can  be  worked  at  the  same  time  ;  aud  the 
paper  gives  diagrams  illustrating  various  fores  of 
apparatus,  in  which  the  cathodes  are  arranged  side  by  side 
on  the  horizontal  or  inclined  plate,  and  pressure  and 
motion  applied  by  means  of  n  framework  laid  over  them, 
provided  with  slots  open  below  in  which  the  axles  work,  or 
in  which  the  motion  is  guided  by  wheels  rolling  against  the 
sides  of  the  trough,  while  pressure  is  got  by  elastic 
pressure-rollers  working  against  the  top  or  against  upper 
ledges.  In  other  forms  the  plate  is  a  vertical  cylinder  with 
horizontal  corrugations,  round  which  the  cathodes  roll  con- 
tinuously as  they  rotate  round  a  central  vertical  axis  :  or  a 
rlat  plate  with  circular  corrugations,  on  which  the  cathodes, 
radially  disposed  round  a  central  axis,  roll  like  the  spokes  of 
a  wheel.  Metal  can  thus  be  deposited  on  both  the  inside  and 
outside  of  an  annular  cathode,  and  is  obtained  in  an 
exceedingly  tough  and  resisting  state  :  whilst  by  substituting 
polishing  arrangements  for  the  shaped  "  matrix-plates," 
the  same  apparatus  can  be  used  for  silver  or  nickel  plating. 
The  author  points  out  the  advantage  of  Klein's  process 
over  Elmore's,  in  that  so  much  more  work  can  be  done  in 
the  same  space  and  with  the  same  amount  of  electrolytic 
fluid,  and  that  not  only  cylindrical  articles,  hut  objects  of 


in  be  produoed.      n 
factori  the  large  uses  to  which  the 

mi  thod  in  iv  ihortly  be  pat    .1  T.  I). 


1  I  i     Refined    •  II      I 

Kelli  r     J.  I  ran!  liu  lost.,  July  1 89  i. 

tmoVi  Will.  / 


Quantitativi      Analysis    by    I 

Z.it-  i   Iiiiii.  ls;i| 

See  under  Will.,  page  l 


PATENTS. 
Improvements  in    Voltai  i     \    S 

S.A,     I  ::,,  Noveml 

lying  a 
cell  with  fresh   liquor  at  the  rati    required  by  t 
cell  and  in  a  continuous  manner. 
The  cell  is  provided  with  a  water-tight  cover,  •'• 

which  a  wide  Vertical  tube  paSSI  S  to  thl 

tube  passes  jusl  through  the  cover 

overflow.     Above  the   wide   tube   is  mounted 

mouth  downwards,  the   mouth   being  fitted    with   a 

length  i  f  pipe  and  a  Btopcock.     The  end  of  this  pipe  dips 

•  iv  the  level  of  the  liquor  in  the  w  During 

use  the  spent  liquor,  being  of    lower  dci  s  at  the 

top  and    flows   away  by  the   Overflow    pipe      The   level  fulls 
in  the  wide  tube,  and  bubbles  of  air  enter  the  short  | 
pass  into  the  reservoir,  a  corresponding 
liquor  floiring  from  the  latter  int<>  the  wide  tube       The 

r   can  be  raised   or   lowered 
point    at    which  feeding    shall  go  on.     The    short  pi] 
the  n  servoir  has  the  end  which  enters  the  wide  to 
off  obliquely. — E.  T 


Improvements  in  Electrolytic  Apparatus.      W.  II.  Caldwell, 

Cambridge.     Eng.  Pat.  21,631,  November  18,  IS 
These   improvements   relate    to  a  diaphragm   fur   use   in 
This    diaphragm   is  made  up  of  the 

loose  i     the   salt   which    is  being  '■■  A 

vertical  wall  of  these  crystals  is  maintained  by  horizontally 
placed  strips  of  glass,  porcelain,  or  other  suitable  material, 
arranged  vertically  one  above  the  other,  from  the  bottom  of 
the  tank  to  the  surface  of  the  solution,  after  the  manner  of 
the  laths  of  a  Venetian  blind.  Apparatus  :s  shown  for  the 
-  of  sodium  chloride  solution,  narrow  spaces  being 
left  between  the  screens  for  the  electrodes. — J.  C.  B, 


Improvements  relating  in  the  Electrolytic  Preparation  of 

Oxygen  ami  the  Halogens,  and  to  lite  Simultaneous 
Production  of  Electrodes.  A.  ('  lehn,  Berlin,  Germany. 
Eng.  Pat.  23,'47*.  December  6,  1893. 

The  inventor  proposes  to  make  use  of  the  hydrogen  set  free 
in  the  electrolytic  production  of  oxygen  and  the  balog 
by  employing  a  cathode  capable  of  absorbing  it.  The  com- 
pound electrode  thus  produced  is  employed  in  the  generation 
of  current  in  primary  or  secondary  batteries.  "  Negative 
accumulator  plates  work  advantageously  as  cathodes. 
These  absorb  the  evolved  hydrogen,  as  in  their  usual 
accumulator  charge,  until  they  reach  a  saturation  limit, 
which  is  indicated  by  a  violent  ebullition  of  free  hydrogen." 
Batteries  are  formed  with  this  hydrogen-charged  lead, 
representing  the  zinc,  and  copper,  separated  by  a  diaphragm, 
in  sulphate  of  copper,  as  in  the  Daniel's  cell.  Single  fluid 
batteries  are  constructed  with  negatives  of  carbon  or  copper 
in  dilute  sulphuric  acid.  Polarisation  is  prevented  by  con- 
stant circulation  of  the  electrolyte,  or  by  blowing  air  through 
it.  fells  thus  set  up  can  be  employed  as  generators  of 
electric  current  for  a  further  electrolysis,  in  order  to  produce 
oxygen  or  halogens  thereby. — J.  C.  P. 
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Improvements  in  Process  and  Apparatus  for  Electrolyttcal 
^position    of   Alkali    Salts.      A.    Sindrag-Larsen. 

ChrUtiania,  Norway.     Eng.  Pat.   13,499,  July  12,   1894. 

(Under  International  Convention,  December  12,  1893.) 
Phis  invention  relates  to  apparatus  in  which  mercury  is 
employed  as  a  cathode  for  transporting  the  metallic  con- 
stituent separated  from  the  salt  in  solution  under  treatment. 
Chloride  of  sodium  is  the  example  given.  The  characteristic 
nature  ..f  the  process  is  the  use  of  an  amalgamated  metal 
body  (.tinned  iron  for  example),  having  a  greater  part  of  its 
surface  exposed  to  the  solvent  agent,  a  part  of  its  surface 
in  contact  with  mercury  serving  as  a  cathode,  and  being 
moved  in  such  a  manner  that  the  amalgam  in  the  cathode 
i>  passed  through  the  solvent  in  the  form  of  a  thin  layer 
adhering  to  the  surface  of  the  moving  body. 

The  illustrations  show  metal  discs  or  drums  mounted  on 
-hafts  journaUed  vertically  and  horizontally  across,  or  in 
tanks  divided  by  non-porous  walls  extending  into  the 
mercurv.  These  discs  or  drums  dip  into  the  mercury.  In 
one  case  the  mercury  is  contained  in  a  bowl  perforated  at 
the  bottom,  by  'lie  rotation  of  which  the  mercury  is  con- 
tinually carried  up  centrifugally  and  falls  hack  again  over 
a  flanged  edge,  re-entering  the  bowl  by  the  perforations. 
The  anode  chamber  walls  dip  into  the  mercury  in  the  centre 
of  the  bowl.  The  outer  portions  of  the  bowl  are  in  the  tank 
containing  the  solvent  liquor. 

In  another  description  it  is  proposed  to  separate  the 
mercury  from  the  anode  by  the  electrolyte  tinder  pressure 
forced  in  between  them,  tlie  mercury  normally  resting  on 
the  anode,  hut  a  piece  of  thin  cloth  may  he  inserted  between 
them.  Methods,  electrical  and  otherwise,  are  explained  for 
rendering  the  apparatus  automatic.  —J.  C.  R. 


condition  it  is  applied  to  form  negative  plates  without 
supports.  In  the  finely  divided  condition,  the  material 
produced  is  applied  as  a  paste,  or  under  pressure  in 
proportion  to  the  porosity  required. — J.  C.  1!. 


Improvements  in  Electrode  Plates  for  Secondary  Batteries. 

Dr.    A.    Lehmann,  Berlin,   Germany.      Eng.  Pat.  24,389, 
December  19,  1893. 

A  lead  plate  is  so  corrugated  as  to  present  the  appearance 
of  a  series  of  gutters  of  semicircular  section  placed  one 
above  the  other,  with  their  axes  horizontal.  The  top  gutter 
is  turned  round  its  axis  apparently  303  or  40°  degrees  to  the 
right  :  its  right-hand  horizontal  edge  is  the  right-hand  edge 
of  the  second  gutter,  which,  running  below  it,  is  inclined 
towards  the  left :  the  left-hand  edge  of  this  is  the  left-hand 
edge  of  the  third  gutter,  which  is  turned  towards  the  right : 
and  so  on  to  the  bottom  of  the  plate.  The  active  material 
is  placed  in  these  gutters,  and  is  locked  in  place  independently 
of  the  action  of  gravity,  by  passing  into  numerous  perforations 
made  in  the  metal.  If  any  material  should  fall  out  of  these 
perforations,  it  will  fall  into  the  gutter  below. — E.  T. 


Improvements  in  the  Manufacture  of  Carbon  for  Electric 
Lighting  and  other  Electrical  Purposes.  R.  Niewerth, 
Berlin,  Germany.  Eng.  Pat.  24,081,  December  14,  1893. 
The  inventor  claims  the  heating  of  carbons  after  moulding, 
by  means  of  an  electric  current  in  place  of  baking.  During 
this  heating  the  carbon  is  supported  in  a  holding  sleeve  of 
non-conducting  material  to  prevent  warping.  Aluminous 
earths,  magnesia,  and  other  metalliferous  compounds,  which 
are  added  to  the  mixture  before  moulding,  are  reduced 
when  the  carbon  is  subsequently  raised  to  a  "  red  heat." 
Carbons  thus  prepared  have  less  resistance  and  more 
illuminating  power  when  used  in  arc  lamps,  as  the  metal, 
burning  simultaneously  with  the  carbon,  give3  a  very  great 
illuminating  effect. — J.  C.  R. 


Improvements    in    Apparatus  for    Electrolytic     Purposes. 

H.  Guthrie,  Manchester.    Eng.  Pat.  24,276,  December  16, 

1893. 
The  inventor  describes  apparatus  for  the  decomposition  of 
brine  bv  electrolysis.  Electrodes  of  sheet  or  flat  material 
are  placed  between  frames  carrying  porous  partitions. 
These  are  arranged  in  series  to  form  electrode  compartments, 
the  whole  being  screwed  up  together,  filter  press  fashion,  to 
form  tight  joints,  in  a  containing  tank  for  the  electrolyte. 
Suitable  feed  and  exit  ducts  or  passages  for  the  products 
are  fully  detailed  and  shown. — ,T.  C.  R. 


A  New  or  Improved  Preparation  of  Active  Material  for 
Ehctric  Accumulators.  C.  K.  Mills,  London.  From 
C.  J.  Barbier,  Lyons,  France.  Eng.  Pat.  24,353, 
December  18,  1893. 
These  impro\ements  relate  to  the  preparation  of  active 
material  for  electric  accumulators.  Lead  or  an  alloy  in  a 
liquid  state  is  projected  upon  a  rapidly  revolving  wheel, 
provided  with  floats  or  blades,  which  acts  by  shocks  upon 
the  molten  metal  and  produces  particles  of  peculiar  texture. 
This  wheel  is  fixed  on  a  shaft  or  spindle  journalled  in  a 
tank  containing  water,  the  sides  of  which  are  kept  wet  by  a 
perforated  water-coil.  By  projecting  the  lead  from  the 
■wheel  on  to  solid  metallic  or  other  surface,  to  which  is  given 
movement  of  variable  speed,  agglomerates  are  formed,  the 
metal  being  partially  soldered  to  it.     In  this  agglomerated 


A  Neiv  or  Improved  Electrical  Accumulator  Plate.  C.  K. 
Mills,  London.  From  C.  J.  Barbier,  Lyons,  France. 
Eng.  Pat.  24,442,  December  19,  1893. 

A  new  accumulator  plate  in  which  the  active  material  is 
enclosed  in  a  flat  box  of  lead  or  lead  alloy,  the  flat  sides  of 
which  are  perforated  and  provided  on  the  interior  with  pins  or 
projections  passing  through  the  active  material,  and  extend- 
ing to  within  a  short  distance  of  the  opposite  side. — E.  T. 


Improvements  in  Primary  Voltaic  Batteries.  W.  Walker, 
jun.,  Birmingham.  F.  R.  Wilkins,  Handsworth,  and 
J.  Lones,  Smethwiek.  Eng.  Pat.  646,  January  11,  1894. 
Improvements  on  Eng.  Pats.  23,007  of  1892  and  10,942 
of  1893. 

(This  Journal,  1893,  1042 ;  1894,  529.)  The  porous 
pot,  containing  a  zinc  cylinder,  is  placed  in  a  perforated 
vessel  of  earthenware,  the  annular  space  between  them 
being  packed  with  carbon  granules,  fine  next  the  porous 
pot  and  coarser  next  the  perforated  outer  vessel.  Carbon 
electrodes  make  contact  with  these  granules,  which  are 
thus  kept  continually  moist  by  the  leakage  from  the 
porous  pot,  and  are  yet  bathed  in  air.  It  is  the  air  which 
acts  as  depolarizer.  Caustic  potash  or  caustic  soda  are 
preferred  as  electrolytes.  The  cell,  of  course,  stands  in  a 
tray,  to  collect  the  liquor  flowing  from  the  porous  pot.  A 
perforated  metal  cylinder  is  in  some  cases  placed  between 
the  porous  pot  and  the  earthenware  vessel,  to  make  contact 
with  the  carbon  granules,  in  place  of  the  carbon  electrodes. 

— E.  T. 


Improvements  in  Electrical  Accumulators  or  Storage  Bat- 
teries. D.  Young,  London.  From  the  Hess  Storage 
Battery  Company,  Springfield.iJ.S.A.  Eng.  Pat.  16,425, 
August  28,  1894. 

The  electrode  preferred  by  the  patentees  consists  of  a  plate  of 
active  material  clamped  between  two  perforated  lead  sheets. 
The  perforations  and  the  spaces  between  the  separate 
electrodes  are  filled  with  quartz,  sand,  or  some  such  non- 
conductor, the  separate  grains  of  which  are  held  together 
by  some  adhesive  material  like  india-rubber  or  shellac,  such 
material  not  being  allowed  to  fill  the  interstices.  The  parts 
of  the  lead  sheets  not  immediately  in  contact  with  the  active 
material  are  varnished  or  otherwise  protected. 

The  use  of  quartz  sand  or  similar  material,  treated  as 
above,  is  claimed  for  cells  of  any  type,  as  well  as  for  the 
one  described. — E.  T. 


Improvements  in  Secondary  or  Storage  Batteries.     C.  Rior- 

don,  Toronto,  Canada.      Eng.  Pat.  18,288,  September  22, 

1894. 

Each  electrode   consists  of  a  number  of  plates   or  strips  of 

metal  laid  horizontally,  and  separated   by  layers  of  active 


lsw.l        THE  JOURNAL  OF  THE  SOCIETY  OF  CIIKMh  AL   1MU  sTUY. 


materia],    The  side  edges  of  the  itripi  are  turned  up  or  J 
in  keep  all  in  pavilion  borisontnlly,  Clamping-plates  of  inan 
lating   material    are  placed   at   top  and   bottom,  and  are 
furnished  with  »-i<l.-  lorn,  through  which  1  •■  >1< -  put  to  bind 
the  whole  together.     Each  bolt  is  provided  with  a  spring} 
traaher — made,  for  example,  of  india-rubber — which, 
constantly  exercising  preaaure,  allowa  for  expansion  of  the 
electrode.      At   one  end  the  metal   strips  are  contioued 
beyond  the  active   material  and   bent   npwarda;  they  are 
united  above  the  surface  of  the  electro!  yte  bj  a  saddle  | 
■  mi ii  in     i  terminal.— E.  T. 


Improvements  m  and  connected  with  Curiums  for  Electric 
Lamps,  or  for  other  Purposes,  E.G.  Acheson,  afononga- 
hela,  i  ,S  \      Eog.  I'm.  18,889,  September  27,  I8;i4. 

Fob  arc  lamps,  the  inventor  uses  rode  made  of  pure  carbon 
to  which  ha-  been  added  about  10  per  rent,  of  carbide  of 
silicon  ;  or  tbe  core  of  an  ordinary  carbon  uia\  l>c  made  oi 
carbide  of  silicon. 

For  incandescent  lamps,  the  carbide  is  suspended  in  the 
oil-bath  used  t..r  building  up  the  carbons,  and  gets  hound 
up  in  the  carbon  deposited  from  the  oil  on  the  filament :  or 
other  methods  may  be  employed  to  construct  a  filament 
containing  carbide  of  silicon. 

The  inventor  claims  that  the  above  additions  to  the  pure 
carbon  have  the  effect  of  increasing  the  number  of  lighl 
waves  produced  at  a  given  temperature. — E.  T. 


XII.-FATS.   OILS.   AND  SOAP 
MANUFACTURE. 

The  Clarification  of  Oils.     Chem.  ami  Druggist. 

November  24,  1834,  740. 

Many  methods  have  been  tried,  some  of  which  are  very 
slow.  In  the  Corps  Gnu  Industr.  cellulose  and  asbestos 
are  especially  recommended,  filters  similar  to  those  used  for 
beer,  being  used  The  best  results  are  said  to  be  obtained 
by  first  clarifying  by  means  of  decantation,  and  finally 
filtering  through  cellulose. 


acids  thus  formed  m<  found  b}  thi    mthor   to  h 

with  tbe   free  acids  oi    the  wax.     rbi     ipplication  of  the 

■ii.  tbod  i-  in  id,-  in  id,  folio  i       n.o 

ctructed    with   b  il,  the  bulk   ,,t    which   i- 

distil  I  be  residue  ii  cooh  d  and  pn  move 

in  ■  and  t  itty  matter.     I  bi  thus  obiaini  <i 

is  washed  with  boiling   water,  decoloriaed  by  charcoal  and 

filtered.     Ii  is  then  heated  with  potash  lime  until  hydrogen 

lived;  tbe  mass  is  powdered  and  boiled  with 

a  lai  iter.     I  bi    itod  with 

dilute  In  drochl acid,  t  In  is,  in  the  pi 

soluble  calcium  salts,  being  complete!}  transformed  into 
in-,, lull, ■  calcium  sals,  which  ai 

washed,  dried,  and  extracted  by  boiling  alcohol  and  light 
pi  roll  urn  i   impurities ..     rhi   icids  an  • 

t i  the  purified  calcium  salts  and  after  the  removal  of  a  little 

pulm  im    the    decomposition    of    the 

myricin,  are    found  t,,  fusi    at  I         I  be   mixed 

aenl-  arc  gently  heated  with  80  times  theit  weight  oi  mi 

alcohol,    and    tillered   at    60     C.J    the     liltla'  ,[,ng, 

a.id.     The  process  i-    repeated  until   the 
fusing  point  tall-  to  ri',  ;  a  single  rei  I  the 

duel  in  ethyl  alcohol,  raises  the  fusing  point  to  :;  ■:,   i 

I'lns    arid   appears    to    he    pure    or.  lie    acid,    several   dry 

methods  of  fractionation  having  failed  to  prove  it  non- 
bomogeneous,  The  crude  acid  on  the  other  band  contains 
30 — 40  per  e,nt.  of  acids  similar  to  e,  n.tic  acid. —  B.  I! 


The  Extraction  of  the  Free  Acids  of  Beeswax.     T   Marie. 
Comptes  rend.  1894,  119,  428—481. 

The  free  acids  characteristically  present  in  beeswax,  were 
considered  by  Brodie  to  be  a  chemical  individual  to  which 
he  assigned  the  Dame  cerotic  acid,  t';rl!,|0.  (melting  point 
78°  C).  Schalfejew  in  1875  showed  that  this  substance 
was  a  mixture,  containing  a  small  quantity  of  an  acid 
(melting  point  91  C.)  of  the  formula  (  ,11  .i  >_.  ;  the  more 
recent  values  of  NafVger  for  the  same  acid  are  melting  point 
90' C.  and  formula  CM,H„,<  >.:  or  I  .  H,J  I..  The  author  has 
endeavoured  to  supplement  existing  knowledge  on  this 
subject  by  working  on  large  quantities  of  beeswax  and 
submitting  the  products  to  various  methods  of  fractionation, 
and  has  found  that  fractional  solution  in  boiling  methyl 
alcohol  yields  the  be-t  results,  always  provided  that  it  be 
applied  to  mixtures  of  acids  free  from  substances  of  alien 
character.  In  the  case  of  beeswax,  however,  boiling  alcohol 
dissolves  certain  hydrocarbons,  fatty  products  and  colouring 
matters  which  may  be  present,  and  also  myricin  in  addition 
to  these.  (The  last-named  substance  is  almost  insoluble  in 
alcohol  per  se,  but  is  taken  into  solution  by  the  wax  acids). 
The  separation  of  the  first  two  impurities  is  effected  by 
taking  advantage  of  the  solubility  of  fatty  and  colouring 
matters  in  cold  alcohol,  and  of  the  ease  with  which  the 
hydrocarbons  can  be  extracted  from  the  salts  of  the  wax 
acids.  Myricin  is  removed  by  heating  the  erode  wax  acids 
with  potash  lime  (containing  half  its  weight  of  caustic 
potash),  whereby  it  is  saponified  and  the  alcohols  thus 
liberated  oxidised  and  li^ed  as  the  corresponding  acids.    The 


The  Behaviour  of  the  Alkaline  Salts  oj  'Fatty  Acids  and  oj 
Soaps  in  the  Presence  of  Water.  I.  and  11.  !■'.  Krafft 
and  A.  Stern.     Her.  27,  1747—1761. 

Ax  historical  and  critical  account  of  the  various  theories  of 
the  action  of  soap  and  of  the  decomposition  by  water  of  the 
alkaline  salts  of  the  fatty  acids  of  which  it  is  composed. 
Chevreul's  researches,  the  results  of  which  were  published 
in  1823  (Kecherches  cbimiques  sur  les  corps  gras  d'origine 
animale)  still  remain  the  most  important  ones  on  this 
subject.  His  views  regarding  the  behai  iour  of  the  alkaline 
salts  of  the  solid  fatty  acids  and  of  oleic  acid,  when  da 
iu  a  large  amount  of  water,  although  noq  general!}  abandoned 
m  favour  of  those  of  Iiotondi  and  oil  ,t.  must,  according 
to   the  authors'    investigations,  still  I  I  a-  correct. 

According  to  Chevreul  a  solution  of  normal  potassium 
stearate  in  20  parts  of  boiling  water  gives  on  dilution  with 
1,000  parts  more  of  hot  water  and  subsequent  cooling  a 
precipitate  of  an  acid  stearate,  potassium  hydrate  and  onlv 
an  almost  imperceptible  trace  of  stearic  acid  remaining  iii 
solution.  Potassium  oleate,  on  the  other  hand,  shows  far 
greater  stability,  and  in  order  to  effect  its  decomposition  it 
is  necesaat]  to  use  a  very  large  quantity  of  water  and  to 
expose  tin-  solution  to  a  low  temperature  for  a  considerable 
time.  Chevreul  made  use  of  this  difference  in  the  behaviour 
of  the  stearates  (and  margarates)  and  oleates  for  the 
separation  t^i  the  respective  acids.  An  acid  potassium 
hioleate)  was  obtained  by  the  same  investigator  by 
the  combination  of  weighed  quantities  of  oleic  acid  and 
caustic  potash,  as  an  almost  insoluble  substance.  Kotondi 
1883  assumes  that  the  soaps  are  split  up  by  water  into 
basic  and  acid  salts,  the  former  being  readily  soluble  in  hot 
and  cold  water.  His  experiments  were  made  with  a  solution 
of  purified  Marseilles  soap.  Subjecting  this  to  dial*  - 
obtained  besides  the  insoluble  acid  salt,  an  alkaline  solution, 
in  which,  after  evaporation  on  the  water-bath,  he  estimated 
the  amount  of  sodium,  and.  overlooking  the  fact  that  the 
supposed  alkaline  soap  consisted  of  nothing  but  a  mixture 
of  free  alkali  and  sodium  oleate,  he  arrived  at  his  erroneous 
conclusions.  Hasic  alkaline  sails  of  the  fatty  acids  and  of 
oleic  acid  have  never  yet  been  obtained.  The  authors 
did  not  succeed  in  preparing  them.  Thus,  by 
dissolving  equal  parts  of  elaidie  acid  and  caustic  soda  in 
hot  alcohol,  and  pressing  and  drying  the  crystals  in  vacuo 
which  separated  en  cooling  from  the  filtered  solution,  it  was 
ibuud  that  only  normal  (neutral  i  sodium  elaidate  bad  been 
formed.  A  further  proof  of  the  non-existence  of  basic 
soajs  is  the  fact  that  from  highly  alkaline  soap  solutions 
only  neutral  soap  is  precipitated  by  the  addition  of  common 
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salt.  This  lias  long  been  recognised  by  practical  soap- 
makers,  and  was  verified  by  the  authors  by  accurate 
experiments. 

Fortl  tl  e  hydrolysis  of  soap  the  authors  used  pure 

sodium  palmitate.  It  was  found  that  about  91  0  \  irtsof  water 
arc  required  to  si  parate  all  the  palmitic  acid  as  acid  sodium 
itate  C,  II  ,O.Na.C|  II  ._.< '..  and  that  by  reducing  the 
quantity  o!  water  less  acid  palmitates  of  varying  composition 
can  be  obtained.  The  dilate  hot  solution  of  sodium 
palmitate    or    -  iws    the    remarkable    property  of 

:  a  stro  civ  alkaline  reaction,  and  at  the  same 
time  containing  minute  globules  of  free  fatty  acid  in  suspen- 
sion. By  extraction  of  the  hot  solution  with  toluene,  the 
fatty  aeid  can  be  obtained  in  a  state  of  perfect  purity. 
Formation  of  the  acid  salt  takes  place  on  cooling  the 
solution,  by  the  combination  of  the  acid  set  free  with  the 
neutral  salt  remaining  undecomposed  in  solution.  The 
riltrate  from  the  acid  salt  never  became  strikingly  turbid  by 
the  addition  of  a  mineral  acid,  and  therefore  could  not 
contain  a  basic  salt,  hut  consisted  simply  of  a  solution  of 
alkali.  It  seems  probable  that  not  only  the  free  alkali 
but  also  the  finely  suspended  free  fatty  acid  plays  a 
definite  part  in  the  washing  process  with  hot  soap  solutions. 
The  difference  in  the  action  of  water  on  neutral  sodium 
oleate  as  compared  with  sodium  palmitate  and  stearate  is 
shown  clearly  by  the  fact  that  200  parts  of  hot  water  are 
necessary  to  produce  even  a  faintly  turbid  solution  of 
sodium  oleate.  This  turbidity  is  scarcely  increased  in  a 
solution  of  1  :  900,  and  immediately  disappears  on  addition 
of  a  small  quantity  of  alkali.  The  acid  sodium  oleate 
behaves  in  a  different  manner,  being  immediately  split  up 
by  an  excess  of  cold  water,  with  separation  of  minute 
globules  of  free  oleic  acid,  causing  a  turbid  solution. 
Sodium  elaidate  closely  resembles  sodium  stearate  in  its 
behaviour  in  dilute  aqueous  solutions. 

Kegarding  the  cleansing  action  of  soap  the  authors  point 
out  that  its  emulsifying  capacity  for  greasy  substances,  and 
the  important  part  which  this  plays,  was  fully  recognised 
by  Chevreul,  Berzelius  (1828),  and  Persoz  (1846),  whilst 
more  recently  purely  chemical  theories  of  its  action  held  the 
field.  By  more  recent  research  the  truth  of  Chevreul's 
theory  has  become  fully  established. — F.  M. 


Action  of  Hydrogen  Sodium  Sulphite  and  Sulphurous  Acid 

on  Okie  and  Erucic  Acids.     M.,  C,  and  Alex.  Saytzeff. 

J.  I'rakt.  Chem.  50,  1S!M,  73—80. 
Desirixg  to  extend  the  field  of  research  opened  up  by  the 
investigations  of  Strecker  and  Messel  and  others  on  the  direct 
union  of  unsaturated  carbon  compounds  with  bi-sulphites  of 
the  alkalis,  the  authors  experimented  on  oleic  and  erucic 
acids,  but  with  results  differing  from  those  obtained  by  their 
predecessors  with  such  bodies  as  fumaric  aeid,  acrolein,  &c. 

On  gradually  beating  oleic  acid  with  an  equal  bulk  of 
\"aHS< ):;  solution  (saturated  in  the  cold  I  in  sealed  tubes 
up  to  180°  C  the  liquid  separated  when  cooled  into  a 
crystalloid  fatty  layer,  a  watery  liquor  containing  H..SO., 
and  free  sulphur.  The  fat,  after  repeated  recrvstallisatiou 
and  purification  by  alcohol  and  ether,  was  found  to  be 
identical  in  composition  with  oleic  acid,  and  from  obser- 
vation cf  its  melting  and  congealing  points,  behaviour 
in  combination  with  alkalis  and  silver,  oxidation  by 
potassium  permanganate,  and  results  when  tested  by  an 
alcoholic  solution  »f  iodine  in  presence  of  HgBr=,  was 
considered  to  be  elaidic  acid,  which  view  was  confirmed  on 
comparison  with  this  acid  prepared  by  the  action  of  nitrous 
acid  on  oleic  acid. 

In  order  to  determine  whether  the  transformation  was 
attributable  to  the  action  of  the  hydrogen  sodium  sulphite 
itself  or  to  the  sulphur  dioxide  evolved  therefrom  at  the 
high  temperature,  the  experiment  was  repeated  separately 
with  neutral  sulphite  of  sodium  and  with  a  solution  of  S02 
saturated  in  the  cold.  In  the  former  case  no  detectable 
amount  of  elaidic  acid  was  produced,  even  with  a  tempera- 
ture of  200°  C.  and  over,  but  with  the  S03  solution  (kept 
t  U'  "  C.  for  24  hours)  the  same  phenomena  were  observed 
as  in  the  original  experiment  and  the  resulting  fat  exhibited 


on  purification  all  the  characteristics  of  elaidic  arid.  The 
amount  of  ttii>  acid  produced  was  increased  when  a  larger 
initial  volume  of  SO.,  solution  was  employi  d. 

Erucic  acid  yielded  brassic  acid  no  being  treated  with 
hydrogen  sodium  sulphite  or  sulphurous  acid  under  the 
same  conditions  as  the  oleic  acid,  and  trie  brassic  acid  thus 
obtained  corresponded  in  all  particulars  with  the  same  acid 
prepared  by  the  action  of  nitrous  acid  on  erucic  acid. 
Almond  oil  also  yielded  elaidic  acid  on  exposure  to  the  same 
treatment,  and  iu  addition  the  oil  underwent  saponification 
with  formation  of  fatty  acids  and  glvcerol. — i '.  S. 


.'1    Simple     I  iscosimeter.     M.    Wendriner.      Zeits.    angew. 
(hem.  1894,  545. 

See  under  XXIII.,  page  1220. 


PATENTS. 

Improvements  in  Bleaching,  Sweetening,  and  Purifying 
Oils  end  Fats.  V.  1;.  Aspinall,  R.  W.  Hoar,  and  G.  H. 
Wise,  Hull.     Eng.  Pat.  18,767,  October  6,  1893. 

The  application  of  an  electric  current  is  claimed  for  this 
purpose.  A  tank  divided  into  two  parts  by  a  porous 
partition  is  used.  In  one  compartment  a  carbon  electrode 
is  placed  in  a  solution  of  salt  at  8°  T.,  and  in  the  other 
compartment  a  copper  electrode,  with  a  mixture  of  equal 
parts  of  oil  and  salt  solution.  A  continuous  electric  current 
is  then  generated  by  a  dynamo,  the  oil  and  salt  solution 
being  agitated  by  mechanical  means  at  the  same  time.  The 
treatment  of  oils  and  fats  by  means  of  the  light  and  heat 
generated  by  incandescent  electric  lamps  immersed  in  the 
oil  is  also  claimed. — J.  J.  K. 


Process  of  Distilling  Glycerin  and  similar  Liquids,  and 
of  Treating  the  Residuum  Obtained  after  Distilling 
Glycerin.  .1.  Van  Ruymbeke,  7sTew  York,  U.S.A.  Eng. 
Pat.  24,5.~j6,  December  20,  1893. 

The  first  part  of  this  invention  consists  in  the  use  of  a 
closed  vessel, containing  an  expansion  coil  ut  larger  diameter 
than  that  of  the  steanipipe  from  the  boiler,  for  the  purpose 
of  allowing  the  steam  to  be  expanded  in  the  coil,  and 
reheated  at  the  same  time  by  steam  outside  the  coil, 
supplied  by  the  same  boiler.  This  reheated  steam  at  a 
temperature  of  300"  F.  is  then  blowu  into  the  still  contain- 
ing the  crude  glycerin  or  glycerin  residues,  which  is  also 
heated  by  a  steam  coil.  A  high  vacuum  is  maintained  in 
the  still  during  the  distillation. 

The  second  part  of  the  invention  consists  in  treating  the 
''foots"  left  in  the  still,  with  sulphuric  or  hydrochloric 
acid,  to  decompose  the  sodium  salts  of  the  non-volatile 
organic  acids,  separating  the  precipitate  formed,  then 
volatilising  the  acetic  acid,  and  distilling  off  the  glycerin 
from  the  residual  liquid  iu  the  manner  described  above. 

—J.  J.  K 

An  Improved  Soap.     H.  J.  W.  Taylor,  Scarborough.    Eng. 

Pat.  25,001,  December  29,  1893. 
The  alleged  improvement  cousists  in  the  admixture  of  about 
one  part  of  chocolate,  cocoa,  or  the  extracts  thereof  with 
three  parts  of  ordinary  soap,  whereby  it  is  claimed  that  a  soft 
and  pleasing  effect  is  produced  on  the  skin  — J.  J.  K. 


Improvements  Relating  to  the  Manufacture  of  Soaps.     J.  O. 

Klimscb,  Vienna.  Eng.  Pat.  15,228,  August  9,  1894. 
This  relates  to  the  production  of  a  hard  resin  soap.  100 
kilos,  of  resin  and  120  kilos,  of  sodium  carbonate  are  mixed 
and  ground  to  a  powder,  and  the  mixture  is  moistened  with 
a  binding  agent,  such  as  alcohol,  benzene,  glycerin,  starch, 
glue,  or  other  material,  and  pressed  into  tablets  or  bars. 
This  soan  is  said  to  be  soluble  in  cold  water. — J.  J.  K. 


I,  ism  ; 


THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL   INln-ll.Y 


XIII— PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.y— pigmen  rs,  P \IN is. 

PATENTS, 
Improvements  in  Washing  Blue.     K.  Ammann,  Ijcuiburg, 
Bwitxerland      I  17,6  10,  September  i :. 

hundred  parts  of  ultramarine  in  fine  p  wdor  arc 
mixed  with  I  if)  of  pondered  nod  warmed  glucose  and  five 
parts  ofsodium  thiosulphate  (hyposulphite),  perfume  being 
added  if  desired.  It  is  claimed  that  this  di 
spotting  of  the  goods  impossible,  and  that  the  balls  maj  be 
dly  used  until  they  are  completely  consumed  without 
suffering  anj  decomposition  and  without  the  appearance  oi 
fungoid  growths. — If.  II.  I.. 


.In    Improvement    in     and   relating    to    Compounds  for 
Destroying  o\  Remov  ng  Old  Paints,  E.  Tessen,  l. 
Germany.     Eng.  Pat.  17,544,  September  14,  1894. 
Ir  is  claimed  for  thi  tion,  that  it  will  removeold 

paint  or  lacquer  from  wooden  surfaces  completely,  in  a  short 
time  without  injuring  the  wood  itself.  This  is  effected  by 
introducing  into  the  substnu  e  a  quantity  of  "  un&aponified  " 
paratlin  oil,  "said  oil  having  the  property  of  filling  the 
pores  of  the  wood,  and  oi  protecting  thereby  the  fibres  of 
the  latter."    80  kilos,  of  linseed  oil  are  saponified  with  20  of 

caustic   potash,    l if   paraffin  added,   and    the  mixture 

stirred  into  50  of  slaked  linn?.  When  homogeneous,  500 kilos, 
of  caustic  soda,  200  ol  potash,  200  of  chalk,  and  25  of  starch 
or. flour  are  mixed  with  it.  an.l  the  whole  i<  read]  for  use. 

— V.  II.  I.. 


(B.)— KESINS,  VARNISHES. 
PATENTS. 
Improvements  in  Varnish.     R. G.  Bennett,  London.     Eng. 

Pat  19,115,  October  11,  1893. 
LrassKn  oil  is  mixed  with  halt  its  weight  of  water  ami 
■2  per  cent,  of  sulphuric  acid  and  an  electric  current  passed 
through  the  liquid  which  is  kept  in  the  form  of  an  emulsion 
by  means  ol  a  stream  of  ail  or  ozonised  air,  one  or  more  of 
the  electrodes  being  mnde  in  the  form  of  a  revolving  disc  to 
assist  in  the  agitation,  Sodium  peroxide  in  small  quantities 
mav  bo  added  to  hasten  the  oxidation, but  in  the  latter  case, 
care  must  be  taken  to  avoid  tire.  Gum  or  resin  varnishes 
in  oil  or  turpentine  may  be  prepared  in  a  similar  manner 
after  the  addition  of  40  per  cent,  of  water.  —  E.  II.  I.. 


Hew  or  Improved  Manufacture  of  Varnish,  or  of  a  Sub- 
stance for  Use  in  Making  Varnish.  I..  1..  II.  Meyer, 
Hamburg,  Germany.     Eng.  Pat.  9883,  May  21,  1891. 

Fat-tab,  a  kind  of  pitch  which  remains  in  the  still  after 

the  dry  distillation  of  fatty  acids,  is  heated  for  a  few  minutes 
to  500=  C.  with  •'»  or  6  per  cent,  of  litharge,  and  5  or  4  per 
cent,  of  lead  peroxide.  When  eold  it  is  dissolved  in  a 
mineral  "  oil  such  as  benzene,"  and  diluted  to  a  proper 
varnish  strength  with  turpentine  or  other  diluent. — F.  11.  I.. 


CC.)— INDIA-RUBBER,  &c. 

PATENT. 

A  Xeto  Elastic  Material  or  Manufacture,  composed  chiefly 
of  Gutta  Pacini.  India- 11  ubber,  or  other  Analogous 
Substance,  and  the  Application -of  the  Same  to  various 
Useful  Purposes.  E.  M  Desprer,  Paris.  Eng.  Pat. 
2:!,02S,  November  30,  1893. 

This  invention  consists  primarily  in  the  manufacture  of  a 
stroug  or  tough  elastic  material  by  taking  gutta-percha.  &c. 
in  the  form  of  a  sheet  and  covering  it  on  one  or  both  sides 


With  a  i 

being  aggli 
\\  ith  the  gutta  purcha  may  i 

he  .mm    up  into     n  ipi       I 

which   it   can   he   moulded   bj    heat   into  ipe,   the 

curvutui  ■  i     il    i 


Th 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

%  Estimation  of  thi  Sugar  Content   i   Tanning   </ 
Tanning    Extracts-,     Tanning    Liquor    ami     II. 

J., ail,,  i.      \  .  Sohroeder,   A     Panel,   and   V 
Dumont.     Dingl.  Polyt  .1.  1894,  293,  i 

See  under  \  \  I II.,  page  Il'jT. 


PATENTS. 

Improvements  in  th.    Treatment  of  and  Improved  Products 
from  the  Seed  of  the   Locust    Bean.     .1.   Pearson.  Livei 
pool,  and    I.   II    Taunton,   Waterloo,    Lancaster.     Eng. 
Pat.  20,3(  8,0      bei  38,  1893. 

Tin  kernel  of  the  locust  bean  consists  of  two  equal  parts. 
which  ai  i    ether  by  a  considerable  thickness  oi 

matter  different,  as  regards  its  construction,  from  that  of  the 
halves  forming  the  kernel.  If  this  " division "  Bubstance, 
which  includes  the  germ,  he  removed  from  the  kernel,  the  pro- 
ducts made  from  the  bean  will  keep  for  a  much  longer  time 
than  would  otherwise  he  the  case.     The  be  rdingly 

decorticated,  cracked,  and  cleansed  to  remove  this  division 
substance;   it  is  then  heated  in  water,  milk,  or  other  suitable 

liquid  (11  or  I  gallons  per  pound  of  seed  ),   for  5  or  6  !■ - 

with  occasional  stirring.  The  decoction  is  strained  and 
the  liquid  extract  concentrated,  when  it  becomes  useful  as  ., 
lubricant  or  sizing  material  ;  if  it  he  poured  upon  a  hot 
plate  a  dry  cake  is  obtained,  and  may  he  substituted  (or 

gelatin,  isinglass,  glue.  &c.       The  solid  matter  strained  from 
the  extract  i-  boiled  with  water  until  it  becomes  a  linn  jelly  ; 
e  as  a  basis  for  soap,  or  as  a  toilet  requisite,  oi 
as  a  gelatinous  substance  to  ho  used  in  cookery. 

The  necessary    machinery    consists   of  rollers  or  irriuding 
tools,    sueh    as    emery    wheels,    designed  ale    the 

division  substance  from  the  surface  of  the  half  bean. 

\.  G.  B. 


Improvements   in  Machines  for  Removing  Stiff  II 

Waste  Hairs  from  Pelts.     L.  Werner,  New  York,  I  ,S.A 
Eng.  Pat.  ] :,7lii.  September  is,  1S94. 

Various  machines  have  been  made  for  removing  the  still 
water  or  waste  hairs  from  pelts,  notably  one  which  separates 
the  soft  fur  from  the  water  hairs  by  a  blast  of  air.  so  that 
tin  shearing  mechanism  can  remove  the  water  hairs  without 
damaging  the  fur.  In  the  present  modification  the  pelt  is 
fed  intermittently  over  the  edge  of  a  plate  where  the  fur  is 
turned  aside  by  a  brush,  and  the  water  hairs  made  to  stand 
erect  on  the  sharp  edge  of  the  plate  :  a  metallic  conductor, 
heated  to  redness  by  an  electric  current,  is  then  brought  in 
contact  with  these  hairs  so  as  to  burn  them  away.  The 
appropriate  mechanism  is  described  and  depicted  in  the 
specification— A.  G.  P>. 
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XV.-MANURES,  Etc. 

!'he  Valuation  of  Artificial  Manures.     E.  Hcnfeldt. 
Zeits".  angew.  them.  189-1,  383. 
See  under  XXIII.,  page  1224. 


Estimation  of    Phosphoric  Acid   by   the    Citrate  Method. 

F.  Glaser.     Zeits.  angew  Chem.  1894,  543. 

See  under  XXIII ,  page  1225. 


rhe  Agricultural    Value  of  certain   Natural   Phosphates. 
uurel.     Comptes"  rend.  119,  1894,  119—122. 

The  fertilising  power  of  mineral  (fossil)  phosphates  varies 
considerably,  although  so  far  as  richness  in  phosphoric  acid 
is  concerned,  there  may  he  little  difference  between  good 
and  indifferent  samples.  In  order  to  throw  light  on  the 
matter,  the  author,  starting  with  the  idea  that  the  assimila- 
tion of  phosphoric  acid  is  due  to  the  solvent  action  of  acids 
contained  in  the  roots  of  plants  and  in  the  soil,  has  investi- 
gated the  solubility  of  two  different  samples  of  phosphate  in 
solutions  of  organic  acids  (citric  and  acetic  acids).  From 
the  results  it  is  concluded  that  the  solubility  of  natural 
phosphates  depends  almost  entirely  on  the  amount  of  chalk 
(calcareous  gangue)  associated  with  the  mineral ;  large 
quantities  of  chalk,  by  reason  of  its  neutralising  action  on 
the  acids  of  the  soil,  &c,  having  the  effect  of  almost  com- 
pletely preventing  solution.  It  is  to  this  fact  that  the 
comparative  inutility  of  certain  phosphates  (for  instance, 
the  granular  phosphate  from  the  Somme  district,  which  con- 
tains much  chalk)  must  be  ascribed.  Determinations  of  the 
commercial  value  of  mineral  phosphates  should  not,  therefore, 
be  based  solely  on  their  richness  in  P.,Os ;  account  must  be 
taken  of  the  chalk  present,  and  a  reduction,  proportionate 
to  its  amount,  made  in  the  price. — II.  T.  P. 


XVI.-SUGAK,  STAKCH.  GUM,  Etc. 

Losses  by  Concentrating  Beetroot  Juice.     Degener. 
Deutsch  Zuckerind.  1894,  19,  1210. 

Destruction  of  sugar  occur-;  during  the  boiling  process, 
aDd  indeed  principally"  by  the  protracted  contact  of  the  liquor 
with  heated  surfaces  ;  the  compounds  formed  in  this  way 
are  of  a  dextrin-like  nature,  but  their  properties  are  as 
yet  unknown.  Their  presence  in  technical  products  renders 
uncertain  the  analytical  results  obtained  by  the  application 
of  the  raffinose  formula  (inversion  method),  but  besides 
this,  since  they  may  be  melassigenic  at  high  temperatures 
and  concentrations,  a  fresh  difficulty  is  introduced  in  the 
calculation  of  the  losses. — A.  R.  L. 


Decomposition  of  Sugar  during  Evaporation.     Strohmer. 
Oesterr.  Zeit.  ZuckeriDd.  1894,  23,  456. 

The  author  again  directs  attention  to  this  important 
question.  Herzfeld  has  observed  that  the  losses  in  practice 
(for  example,  in  the  boiling  of  heavy  massecuites)  are  much 
greater  than  were  those  in  his  own  laboratory  experiments, 
in  which  much  lower  concentrations  were  dealt  with. 
Claassen's  values  are  perhaps  also  too  low. — A.  R.  L. 


Purification  of  Beetroot  Juice.     Bouvier.     Sucr.  indigene, 
1894,  43,  724. 

The  author  explains  the  advantages  arising  from  completely- 
freeing  the  raw  juice  from  albuminous  matters  and  pulp, 
and  recommends  defecating  the  juice  at  a  temperature  of 
80°  C.  with  dry  lime,  which  presents  advantages. — A.  R.  L. 


Diffusion   in    Vacuo  according    to    Heekmann's    Process. 

Mvigge.     Zeits.  Zuckerind.  1894,  44,  596. 
The  author  has  obtained   good  results  with   this    process. 
He   points    out,   however,   that  it    was    patented    as  long 
ago  as  1867.     Beauvais  and  Yier  have  also  found  that  the 
process  yields  good  practical  results. — A.  R.  L. 


Purification  of  Beetroot  Juice.  Sucr.  indigene,  1894,44,  2. 
The  method  advocated  here  is  to  treat  the  juice  in  the  cold 
with  dry  lime,  to  saturate  with  carbouic  acid  in  closed 
centrifugal  machines  either  at  a  high  or  low  temperature, 
and  finally  to  remove  the  last  traces  of  lime  in  pans. 

—A.  R.  L. 


Estimation  of  the  Quantity  of  Crystalline  Sugar  contained. 

in  Massecuites.     Vivien.     Sucr.  indigene,  1894,  44,  234. 
The  author  effects  this  by  systematic  washing  of  the  masse- 
cuites with  saturated  clairce.     The  percentage   of  water  in 
the  resulting  white  sugar  is  estimated,  and  this  deducted, 
together  with  double  its  amount  of  sugar. — A.  R.  L. 


Yield   of   Sugar  from    Massecuite.      Claasen.     Deutsch 
Zuckerind.  1894, 19,  956. 

The  author  shows  conclusively  that  the  yield  of  sugar  is 
augmented  much  more  rapidly  when  the  purity  of  the 
massecuite  is  increased  than  when  the  amount  of 
drainage  syrup  is  diminished,  and  it  is  not,  therefore,  as  a 
rule,  to  be  recommended  to  allow  the  quotients  of  the 
drainage  syrups  to  fall  below  70 — 73,  which  can  with 
certainty  be  accomplished  by  means  of  crystallisation  in 
motion. — A.  R.  h. 


Grey    Colour  of   Raw    Beetroot    Sugars.      Drenckmann. 
Zeit.  Zuckerind.  1894,  44,  632. 

The  grey  colour  and  sensitiveness  towards  light  of  many 
massecuites  and  raw  sugars  met  with  during  the  last 
campaign  is,  among  other  causes,  to  be  attributed  to  the 
presence  of  citric  acid  or  citrate  of  iron.  Citric  acid  and 
its  amide  were  found  frequently  in  large  quantities  in  the 
products  manufactured  during  the  present  year. — A.  R.  L. 


Valuation  of  Raw  Sugars  and  After-products  on  the  Basis 
of  their  Content  of  Crystalline  Sugar.  Karcz.  Oesterr. 
Zeits.  Zuckerind,  1894,  23,  557. 

The  so-called  "  Rendement "  gives  no  idea  of  the  real 
yield  of  refined  sugar  obtained  in  practice,  because  the 
latter  does  not  depend  upon  such  illusory  values,  but  (other 
things  being  equal)  it  depends  upon  the  amount  of  crys- 
talline sugar  contained  in  the  raw  sugar  and  upon  the 
purity  of  the  syrup  which  drains  from  it.  By  the  aid  of 
the  author's  glycerin  process  the  amount  of  crystalline  sugar 
may  he  determined,  and  from  this  the  yield  can  be 
calculated. 

A  refinery,  for  example,  worked  330,000  metre-centners 
of  raw  sugar  of  Pol.  95  ■  3,  water  1  ■  8,  ash  1  ■  25,  and  organic 
matter  165  per  cent.,  having  thus  a"  Rendement  "of  89*05. 
The  percentage  of  crystalline  sugar  was,  however,  only 
87  "85,  besides  which  the  sugar  contained  12  •  15  per  cent, 
of  syrup  having  a  purity  of  71  "96.  The  known  loss  of 
sugar  in  the  refinery  was  0'69  per  cent.,  due  to  decomposi- 
tion by  boiling,  and  0*21  percent,  by  washing,  making  a 
total  of  0  •  90  per  cent.  onlOOpartsof  sugar  or  0-61  +  0-19 
=  0*80  per  cent,  on  87*85  parts  of  sugar.  The  remaining 
syrup  comprised  12*15  +  0-61  =  12*76  per  cent,  of  67*96 
purity,  yielding  according  to  experience  1  *  95  per  cent,  of 
after-product  containing  1*56  per  cent,  crystalline  sugar. 
The  calculated  yield  is  therefore  8785  —  0*80  +  1*56  = 
88*61  or  0*44  per  cent,  below  the  "Rendement."  In 
reality  the  yield  amounted  to  236,950  metre-centners  or 
86*159  per  cent,  of  white  sugar,  and  9,726  metre-centners 
of    after-product   containing    2*490   of   crystalline    sugar, 
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making  a  total  of  88*649  pet  cent.,  thus  0'089  pi  r  oanl 
above  the  calculated :  this  difference  would  probabh  vanish 
when  the  after-produet  was  manufactun  d  Into  reflni  d 

—A.  I:.  I. 

Inversion  of  Sugar  by  Glycerol.     Bordt,     /.cit-.  Zuckerind. 
1894,44,704. 

Tin  author  shows  thai  Donath's  observations  (this  Jonrnal, 

lv.14,  823)  are  erroneous  and    thai    aqui 9  solutions   of 

saccharose  are  more  easily  inverted  when  heated  all at 

180   C.  than  in  presence  of  glycerol.-     \    l;    I, 


Remarks    on    th.     Alcoholic     Extraction     of    Beetroots. 

Wiskirchen.     Zeits.  Zuckerind,  1894, 44,  """• 

See  under  XXWl..  page  1226. 


Contributions  to  the  Chemistry  of  Cellulose.  1.  Cellulose, 
Sulphuric  Acid  and  the  Products  of  its  Hydrolysis. 
A.  Ei.  Stern.     Proc.  Chem.  Soc.  1894,  |  1  12  |,  186. 

See  under  Aualyt.  and  Scient,  Notes.  i>agi-  1230. 


The  Gravimetric  Method  of  Estimating  Cupric  Reducing 
Sugar  with  Pehling's  Solution.  C.  Killing.  Zeits.  angew, 
Chen..  1894,  481. 

See  under  Will.,  page  1226. 


Gravimetric  Estimation  of  Cupric  Reducing  Sugars  by 
means  of  Fehliny's  Solution.  A.  Prager.  Zeits.  angew. 
Chem.  1894,  520. 

See  under  XX1I1.,  page  1227. 


The  Influence  if  the  Acid  Molybdates  of  Soda  and 
Ammonia  on  the  Rotatory  Power  oj  Rhamnose  (Iso- 
dulcite).     D.  Gernez.     Comptes  rend.  119, 1894, 63. 

See  under  XXIII.,  page  1226. 


A    X.tr     Gravimetric    Method    of    Estimating    G 
tTernand  (laud.     (  omptes  rend.  H9,  1894,  178 

See  under  XXIII.,  page  1227. 


Determination  of  Glucose  by   Means  of  Alkaline  ('opper 
Solutions.     F.  Gaud.     Comptes  rend.  1894,119,650. 

See  under  XXII  I.,  page  1229. 


Aeu>    Method    of    Estimating    Cupric    Reducing    Power. 

All,  ino  anc  Gaud.     J.  Pharm.  Chim.  1894,  30,  305. 

See  under  XXIII..  page  1229. 


Behaviour  of  YariousSugars  towards  Pure  Yeast  Cultures. 

E.  Fischer  and  II   Tierfelder.     Her.  1894.  27,  2031. 

See  under  XVII.,  page  1211. 


Behaviour  of  Normal  and  Basic  Lead  Acetate  towards 
Sodium  Carbonate,  Sulphate  and  Phosphate  in  presence 
of  Invert  Sugar.  A.  Borntrager.  Zeits.  angew.  Chem. 
1894,521. 

See  under  XXIII.,  page  1230. 


Ratio  of  Saccharimeter  Degrees  on  the  Ventzke  Scute  to 
Angular  Degrees  for  Sodium  Light.  E.  Kiuibach. 
Ber.  1S94,  27,  2282. 

See  under  XXIII., page  1222. 

PATENTS. 

Process  for  Purifying  and  Decolourising  Saccharin.  Juices 
and  Sugar  Solutions.  C.  Steffen,  Vienna,  Austria.  Eng. 
Pat.  20,397,  October  28,  1893. 

The  patentee  claims  a  process   for  obtaining  decolourised 
and  purified  sugar  solutions  by  treatment   of  the  juices  of 


I  and  c  iai   mg  u   mai  0  .  r  thi  |  ha  ■ 

defecated  in  the  usual  way,  and  in  iturated 

with  a  "  a  defecation  ioui 

below  60   C   (preferably,  howover,  botwei  I    10   C, 

<t  lower)  with  lulpburous  acid       Hi  cla 

cation  of  the  0I  anj 

concentration  as  well  as  to  ill  sj  rupi  of  the  -  ■ 
ture  1  furthermore,  the  repeated  application  ol   the   process 

1  lolntions  which  have  been  partially    decolou 
»s  also  (,,  ||„.  ,  /„,,, ,  1   ,„    ,;,„.    |,,|:il  ,  ,  .       J  |H 

sulphurous  acid  is  employed  insufficienl  |  that  the 

colouring  and  other  aon-saccl 

possible  made  to  form  sulphite  or  acid  sulphite  ooui 

being  thereafter    precipitated    together   with   the    1 

excess,  by  the  action  of  suitabli    quantities  of   limi 

baryta,  strontia,  alumina,  81  s.  1.     The  rcsultirj 

sligUtly  alkaline  liquors  being  free. I  from   thi 

and,  if  desired,  subsequently  altered   through  small  quauti 

ties  of  animal  charcoal,  in  order  to  obtain  0  -till   higher 

dogr if  dacolorisation  and purification.  -A.  I:.  L. 


An  Elastic  Composition  for  Moulds.     1     HeVissi     London. 
Pat.    ,1  10,  March  15,  1M94. 

Pour  pan-  of  gelatin  are  softened  in  water,  melted  by 
heat,  and  added  to  one  part  of  glucose  previous]]  dissolved 
in  sufficient  watei  to  give  it  the  consistency  of  '  boiled 
Bugar."    The  mixture  is  well  stirred,  allowed  to  set 

melted  to  remove  air  bnbbles,  and    1 red  into   suitable 

matrices.  When  cold,  it  is  stauied  orange,  bj  being  dipped 
in  a  five  per  cent  solution  of  potassium  permanganate,  and 
alter  drying  it  is  ready  tut    employment  as  a  flexible    mould 

for  casting  articles  of  confectionery.— F.  II.  I.. 


Improved  Process  for  the  Treatment  of  thi  Juict   oj   Sugar 
1  'ones.       II.    II.    Leigh,    London.     From   ti.  Cambray, 

Paris,  France,     Kng.  l'at.  1  I.SI2,  August  2,  ls'j  1. 

Tins  process  consists  in  the  subjection  of  cane  juices  to  a 
double  treatment  with  .sulphurous  acid  (SO,),  a-  follows: — 
The  juice,  after  treatment  with  lime,  is  fed  into  tanks,  where 
it  is  saturated  to  such  an  extent,  either  hot  or  cold,  with  sul- 
phurous aeid  (Sill  that  it  allow-  the  separation  from  it  of 
the  precipitates,  either  bj  decantation  or  by  filtration  under 
pressure.  The  clear  juice  is  then  again  treated  with  sul- 
phurous acid,  until  it  is  neutral  or  BUghtlj  aeid.  after  which 
it  is  filtered  through  BO]  type  of  mechanical  filter.  A 
perfectly  colourless  highly  pure  liquor  is  thereby  obtained. 

—A.  K.  L. 


XV1I.-BREWING.  WINES,  SPIRITS,  Etc. 

Behaviour  of  Various  Sugars  towards  Pure  Yeast  Cultures. 
E.  Fischer  and  II.  Thierfelder.  Ber.  1894,  27  2031— 
2037. 

The  older  experiments  on  the  fermentability  of  various 
sugars  were  carried  out  with  ordinary  brewery  yeast  \ 
description  of  the  results  obtained  by  operating  in  this 
manner  is  to  be  found  in  the  paper  of  Stone  and  Tol- 
lens  (I. icing's  Annalen,  249,  2."»7).  According  to  tha 
observations  of  these  chemists,  glucose,  ftuit  sujar  and 
galactose  are  completely  fermentable ;  arabinose  is.  how- 
ever, unfermeutable.  8orb  stated  10  ferment  but 
slowly  and  incompletely  with  ordinary  yeast  The  invi 
gations  of  Hansen  have  shown  that  the  yca-t>  formerly 
employcd  in  the  industry  are  mixtures  which,  by  systematic 
cultivation;  are  separable  into  a  large  number  of"  sharply- 
defined  varieties.  The  behaviour  of  a  number  of  pure  culti- 
vations of  yeast  towards  glucose,  saccharose,  maltose,  aud 
milk  sugar  has  been  studied  by  Hansen  hims  Jen- 
sen, Mikroorganismen  der  GahruDgsindusirie.  page  131). 
According  tc  his  observations,  we  have  to  do  with  three 
different  classes  of  Saccharomycetes,  of  which  the  members 
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•  ■f  the  first  and  most  numerous,  ferment  glucose,  saccharose, 
and  maltose.     In  this   class   are   included   Sacckaromyces 
I   -.   S.  Pastorianus,    I.,    II.,  anil    III.;  and    .S. 
I.    and    II.     Tin'  second  class  embraces    the 
-  nrhose  met  tent  glucose  and  saccharose  hut 

not  maltose  (>'.  itfar-riamis,  S.  Hudvigii,  and  S.  iSjriguus). 
The  third  class  is  represented  by  a  single  species  (S.  Mem- 
faciens),  which,   strangely  enough,  does  not  exhibit 
the  phenomenon  of  alcoholic   fermentation.     Milk   sugar  is 
u  ■(  affected  by  any  of  the  above-mentioned  Saceharomveetes. 
S.  apiculafus  ferments  glucose,  <i-roannose,  and  rf-fructose 
(('renter.  Zeits.  Biol.   29,    525),  but     not   galactose    (Voit, 
ibid.  29,  ■  19),  saccharose,  milk  sugar,   ami   maltose  (Han- 
sen,   Amlhor,    Zeit.    physic.l.   Chem.    12,    503).       Finally, 
Duclaux     ( Annal.    Institut.    Pasteur.    1,    57:;).     Adametz 
CeDtralbl.  Bact.und  Parask.  5,  lie),  Grolenrell  (Fortschr. 
Med    -    LB89,    121).   Byerinck    (Gentralbl.    Bact.   und 
Parask.  6j  44),  and   Kayse'r    (Annal.   Inst.    Pasteur,    1891, 
I,  have  described  some  yeasts  which  ferment  milk  sugar. 
The  authors   have  investigated   the  action   of  12  different 
yeasts  on  various   sugars,  including  some  of  the  synthetical 
sugars    aid    glucpsides  obtained   by  Fischer.     In  order  to 
economise   the  mat.  rial,  the  experiments  were  carried  out 
ou  a  -mall  -eale.  making  use  of  the  flask  which  is  shown  in 
ih    cut  in   its  actual   size.     The  flask  a,  having  a  capacity 
of  about  1  cc,  is  closed  with  a    wadding  stopper,  sterilised, 
and  about  two-thirds  filled  with  a  mixture  of  equal  parts  of 
a   20   per  cent,  aqueous  sugar  solution  and   yeast  extract. 
'I  he  latter  is  prepared  by  boiling  well   washed  and  pressed 
pure  yeast  with  four  parts   of  water,  and,  after  repeatedly 
filtering  the  extract  so  obtained,  adding  a  small  quantity  of 
citric  acid  thereto.     To  the  carefully  sterilised  liquid  about 
0'013  grm.  of  the  pure  yeast  cultivated  on  beer-wort  gelatin 
is  then  added  by  means  of  a  platinum  wire  furnished   with  a 
loop,  observing  the  usual  precautions  ;  the  tube  b,  which  is 
filled  to  the  mark  c  with  baryta  water  and  also  sterilised,  is 
then  inserted,  the  joint  being  rendered  gas-tight  by  smearing 
the  inner  portion  with   vaseline  and    melting  paraffin   round 
the  outer  portion.      The  apparatus  so   charged   is  allowed  to 
remain   3 — 10   days  in  an   incubator,  the  temperature  being 


maintained  at   24   -2N   t  .     In  all  cases  when  the  sugar  is 
unfermeiitable,  and    even  when  no  sugar    is  present  beyond 


that  contained  in  the  yeast  extract,  the  surface  of  the 
baryta  water  is  covered  with  a  thin  layer  of  barium  car- 
bonate. If,  however,  the  carbohydrate  be  fermentable,  the 
baryta  water  not  only  becomes  turbid,  but  the  whole  of  the 
barium  is  precipitated  as  carbonate,  and  finally  no  reduc- 
tion by  Fehling's  solution  takes  place  by  the  liquid  which 
contained  the  sugar  in  solution.  In  cases  in  which  the 
material  is  not  directly  fermentable,  but  only  so  after 
hydrolysis,  such  as  with  the  glucosides,  and  where,  on  this 
account,  fermentation  proceeds  slowly,  and  probably  with 
a  limited  quantity  of  yeast  is  never  complete,  the  amount 
of  evolved  carbonic  anhydride  is  always  sufficient  to 
indicate  whether  fermentation  has  or  has  not  taken  place. 
The  results  obtained  are  shown  in  the  following  table : — 
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solution  no  longer  reduced  Fehling's  solution  at  the  end  of  eight  days  ;  thus  lermentation  was  complete. 
:  reduction  after  eight  days;  thus  almost  complete  fermentation. 

i    in  :  ;i  days,  bul  undoubted  fermental 

..  de  meritation. 

■  Olita  I     E.  Hansen. 

■  This  was  Fioberg  yeast,  or  yeast  No.  19  (sec  trnusch.  Wochensch.  Brauw.  1^:>1,  No.  39—46)  ■  P.  Lindner.        .  1893,692;  1894, 381. 

I  in  the  literature  as  yeast  No.  128,  variety  2  (see  Zeit.  Spiritusind.  1892,304). 
tained  fr  im  Beyerinck. 

;  I a  morphologically  defined, 

l  in-  i.-st  after  complete  fermentation  was  omitted  in  these  cases,  as  the  detection  of  the  glucoside,  which  only  reduces  Fehling's  solution 
is, is  rendered  difficult  by  th"  presence  of  yeast  glycogen. 
:,  ■  -i  -Mi  bad  all  'lis;  ppeared. 
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oxper nU,  so  far  iu  thi  .  itiou  ..i  the 

results  of  other*,  confirm  all  the  older  obsi  rvationa  with  the 

exception   of  thul    of   Si and   Tollens,  who  found  thai 

sorbose  was  fermentable, although  incompletely  so — a  resull 
which   musl    have   been   due   to   the   presei 

: : i i — « j i  —  iii  the  yeast.      Sorbose   is   unaffected    by    pure 

The  authors  then  discuss  1 1 1  -  -  bearing  of  these   results  cm 
the  configurations  of  the  various  sugars. 

It  is  shown,  furthermore,  that  ii   is  possible 
away, b'  means  of  S,  Patitoriaous  I.,  the  whole  of  the  gl 
from  mixtures   of   thai     agar  with   f-tnannose,   the 
remaining  unatl  ickcd   bj    the  yeast    at  the  end   of   three 
months.     A.  It.  I.. 


Ifa  tol.     .1.  Brand.     Her.  27,  806—810. 

\  \  aqueous  solution  of  the  so-called  "  crystal  mult  "  gi 
similar  reaction  t .»  salicylic  aoidwith  ferric  chloride,  leading 
in  tlu1  past  to   the  erroneous  oonclneion  thai  beers  made 
from  this  class  of  mall  contained  salicylic  acid,     t  in 
fully   heating  crystal   malt   in  a  test-tube  the  whole  of  the 

which  gives  tin—  reaction  i-  volatilised,  and  ii 
it  is  thai  pat. -nt  black  malts  'l<>  not  give  this  colon 
with  ferric  chloride.     By  treating  the  •  xtract  "t 

mI  mall  with  ether  it  was  obtained  as  needle-shaped 
crystals,  melting  at  II-  150  C  ami  soluble  iu  water. 
It  yields  no  coloration  with  Milton's  reagent — a  reaction 
which  differentiates  it  from  salicylic  acid.  The  author  pre- 
pared it  iu  large  quantity  from  g  from  the 
roasting  cylinders  employed  in  the  manufacture  of"  coffee- 
malt."  By  thi*  method  it  was  obtained  as  large,  shining, 
yellowish  leaflets  which  were  odourless,  and  hail  a  melting 
point  of  159  C.  Thej  «.:■•  very  soluble  in  hot  water,  in 
chloroform,  ami  in  acetic  acid.     Analysis  showed  its  formula 

C  H  ii.      It   shows  some  phenol  chaxacterist 
-ouie  but  not  all  the  aldehydic  reaction-,  and    i>  not   a  true 
acid,  so  that  the  author  concludes  it  is  derived  from  a  st 
by  the  ah-'  water,  and  gives  the  following  as  the 

formula  of  "  nialtol "  : — 


Hot 


Maltol  is  thus  of  great  interest,  as  it  is  allied  to  cineol  and 
its  derivatives,  ami  also  to  the  terpenes. — J.  G.  W. 


Employment    oj     S  Yeasts   in    Win*     Production. 

Charles  Fabre.     <   imptea  rend.  119,  1994,  373- 

Tiik    author  carried   out  experiment-  during  1891-93    in 
order  to   find    •  tent   the  character  of  wine  from 

•.  civeu  urns',  may  he  altered  or  improved  by  the  U! 
selected  yeasts.  The  musts  used  in  the  laboratory  had 
been  previously  heated  to  70  c.  and  were  sown  with 
selected  yeasts  obtained  from  the  Institut  dc  la  Claire.  For 
instance,  musl  from  Cabernet-Sauvignon  was  sown  with 
yeast  fromMargaux;  Sauterne  must  with  Semillon  yi 
and  Vougeot  must  with  yeast  from  Pineau  noir. 

The  results  obtained  show  that  the  same  must  behaves 
differently  with  different  yeasts,  in  spite  of  the  sterilisation 
of  the  must  at  7'>  C,  but  the  flavour  of  a  wine,  although 
depending  partly  on  the  yeasts  used,  also  largely  de] 
on  the  composition  of  the  must.  Experiments  were  eon- 
ducted  on  the  large  scale,  using  3  hectols.  of  must,  and  the 
following  conclusions  are  to  he  drawn  therefrom  : — 

(1.)   A  selected  yeast  will  not  yield  a  tine  wine  with  every 
must. 

(°  )  The  must  used  should  be  obtained  from  grap.  - 
were  grown  in  and  were  well  acclimatised  to  thedistric;  from 
which  the  -elected  yeasts  used  were  obtained. — T.  A.  G. 
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n.     E.  Salkowski.     Her.  27. 

The   authoi  that   his   formula  tor   thi-    body, 

i     1 1    1 1 

C«H10<  '.,.  a-    tiie    1  r 

.  which 

renders   it   probable  that    in-   preparation   was   not    homo 
geneous.     .1    t  ■.  W. 


Thf  Power  in  1                                                              i 

of  Ant  vnd  the  Influence  of  thi    1             'it  upon 

their  (In  m  '                                                               i.  119, 
169. 

In  his  preceding  work  the  author  showed  that  the  inure- 
ment of  brewer's  yeastto  the  antiseptic  action  of  fluorine 

compound*,  bring-  about  a  manifest  change  in  the  chemical 
work  effected  In  these  organisms  of  the  j  east  ;  such  cha 
indeed,  that  the  -ccondary  fermentatiou.  which  consi- 
the  formation  of  glycerol  and  succinic  acid  from  the  sugar. 
diminishes,  gradually  and  proportionally,  according  as  the 
yeasthas  become  more  or  less  accustomed  or  inured  to  fluorine 
that,  after  a  sufficiently  lengthy  inurement, 
its  chemical  work  consists   a'.im  -  ly  in  the  ti  . 

formation  of  -agar  into  alcohol   and  carbon  dioxide. 

The  author  has  now  extended  hi-  work  to  the  cases  of  the 
lactic  acid  and  butyric  aeid  ferment-,  and  to  that  of 
mycodrrm  1  •  acid  ferment). 

1c  the  first  place  the  author  established — by  inoculating 
with  pure  cultures  of  the  lactic  and  butyric  ferment-, 
sterilised  malt  infusion-,  to  which  varying  quantities  of 
hydrofluoric  aeid  had  been  added — that  -2'i  and  IU  mgrms. 
of  hydrofluoric  acid  per  loo  grins,  of  infusion  were  respec- 
tively sufficient  to  arrest  the  lactic  and  butyric  fermentations. 

He  then  proceeded  to  inure  the  organisms  to  the  hydro- 
fluoric acid  by  which  the  amount  f 
hydrofluoric  aeid  present  was  gradually  i  until  the 
organi-m-  1  the  antiseptic  (inhibit 
influi  mgrms.  of  hydrofluoric  acid  in  100  gnus,  of 
malt  infusion. 

Iu  such  infusions  the  ferments  produced  1*5  grms.  of 
lactic  acid  ami  0  •  86  grin,  of  butyric  acid  per  100  grms.  of 
infusion— quantities  which  areapproxii  d  to  those 

ii.  with  like  environment,  but  with  of  hydro- 

fluoric   acid,    are    produce. 1  by    the    respective    ferment-. 
Mici   5  -  that,  just  as  was  the  c 

with  j  than  ihe  normal   amount   of  nev- 

been  formed  :   -o  that,  in  the  presence  of  hydrofluoric  acid, 
though  thi  te  had  been  curtailed,  the 

fermenting  power  of  the  cells  had  proportionally  increa- 

In  ordinary  I   butyric  fermentations,  just   as  in 

alcoholic  fermentation,  secondary  products  are  undoubtedly 
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formed,  and  that  this  is  so  may  be  proved  by  estimation  of 
the  sugar  before  and  after  fermentation  :  the  aeid  formed 
being  found  Dot  to  at  count  for  the  whole  of  the  sugar  which 
has  disappeared..  Little,  however,  is  as  yet  known  about 
these  secondary  products  of  the  lactie  and  butyric  fermenta- 
tions. 

With  the  mycoderma  aceti  fermentation  the  change  in 
the  character  of  the  chemical  work  accomplished  is  much 
more  strongly  marked.  Here  the  author  employed  a  mixture 
containing  in  100  parts.  6  parts  of  alcohol,  1  of  acetic 
acid,  and  5  of  a  sterilised  malt  infusion,  the  specific  gravity 
of  which  was  '  B.  In  the  pr,  sence  of  50  ingrms.  of  hydro- 
fluoric acid,  such  a  mixture,  after  being  inoculated  with  the 
acetic  ferment,  developed  no  mycelium,  nor  was  there 
increase  in  the  amount  of  acetic  acid  ;  in  control  experi- 
ments, where  the  antiseptic  was  absent,  the  development  of 
the  mycoderma  was  quite  regular ;  the  production  of  acid 
normal. 

A  series  of  cultures  was  now  undertaken  with  increasing 
quantities  of  hydrofluoric  aeid  present,  and  it  was  noted 
that  as  the  inurement  (power  of  resistance  to  the  antiseptic) 
of  the  fungus  increased,  so  proportionally  the  oxidation 
approached  that  represented  by  the  equation  — 


A  series  of  determinations  of  the  alcohol  and  acetic  acid, 
in  liquids  which  had  been  submitted  to  acetification  during 
three  days,  gave  the  following  figures  per  100  grms.  of 
liquid : — 


HF  Present. 

C\Hj.HO  Remaining. 

CH3.COOH  Formed. 

o-o 

1-55 

4-32 

0-025 

1-75 

3-27 

O'OSU 

195 

1SI 

0120 

1-40 

0-12 

So  that,  as  against  the  disappearance  of  100  parts  of 
alcohol,  there  is  an  appearance  of  acetic  acid  of  97-08  parts 
(HF  present  =-  0),  of  7G-94  parts  (HF  =  0-025),  of 
32-34  parts  (HF  =  0-05),  and  of  2-62  parts  (HF  =  0-120) 
respectively. 

In  conclusion  the  author  states  that  the  study  of  the 
inurement  of  ferments  to  antiseptics  has  a  very  special 
interest  from  the  point  of  view  of  bacteriological  pathology  ; 
he  suggests  that  perhaps  certain  pathogenic  ferments  may 
lose  some  of  their  virulence  under  an  antiseptic  treatment 
by  fluorine  compounds,  and  he  further  states  that  he  has 
already  commenced  work  in  this  direction. — E.  R.  B. 


Ratio  of  Saccharimeter  Degrees  on  the  Ventzke  Scale  to 
Angular  Degrees  for  Sodium  Light.  E.  Rimbach. 
Ber.  1894,  27,  2282. 

See  under  XXIII.,  page  1222. 


Removal  of  the  Lead  from  Musts  and  Wines  which  have 
been  Clarified  with  Lead  Acetate.  A.  Borntraeger. 
Zeits.  angew.  Chem.  1894,  554,  579,  and  583. 

See  under  XXIII.,  page  1230. 


PATENTS. 

Improved  Manufacture   or     Production  of  Extracts  from 

Mailed   Grain.     P.  Faulkner,  Birmingham,  and  J.  E.  J. 

Johnson,  Old  Ford.      Eng.   Pat.  23,846,  December   11, 

1893. 

The  patentees  claim  the  invention  of  certain  fluid  extracts 

from  malted  grain  denoted  respectively  -.—Digestive  malt 

extract,  saccharine  malt  extract,  aud  amide  yeast  food. 


In  the  manufacture  of  so-called  digestive  malt  extract 
one  quarter  of  malt  may  be  heated  at  1;0°  F.  for  50 
minutes  with,  say,  108  gallons  of  water.  The  extract  so 
obtained  is  separated  from  the  draff  or  graiu,  and  the 
liquid  concentrated  in  vacuo  nt  a  temperature  not  exceeding 
118°  F.  until  it  has  the  consistency  of  about  a  14-lb.  syrup, 
or  14  lb.  to  the  gallon.  This  extract  is  suitable  for 
medicinal  purposes,  and  also  for  use  in  breweries  and 
distilleries  as  a  nutritive  material  for  yeast. 

Saccharine  malt  extract  is  prepared  by  mixing  the 
primary  or  partially  extracted  draff  from  the  last-mentioned 
operation,  with  about  15  or  20  per  cent,  of  fresh  crushed 
malt,  and  adding  the  mixture  to  water  in  the  proportion 
of  about  one  quarter  of  mixed  draff  and  fresh  malt  to  about 
72  galls,  of  water  at  about  110  F.,  maintaining  the  mash  at 
this  temperature  for  about  50  minutes,  and  finally  raising  it 
to  150°— 160°  F.  for  10— 15  minutes.  The  liquor  filtered 
from  the  draff  is  then  concentrated  to  a  14-lb.  syrup,  and 
thus  forms  au  extract  practically  equivalent  to  entire  malt 
extract  existing  in  a  brewery  wort,  but  without  the 
enzymes. 

Amide  yeast  food  is  manufactured  from  the  draff  left  in 
the  second  operation  (manufacture  of  saccharine  malt 
extract)  by  extracting  about  one  quarter  of  it  under 
pressure  with,  say,  90  galls,  of  water  at  a  temperature  of 
250°  F.  for  2—3  hours.  The  filtered  liquor  is  then  con- 
centrated as  iu  the  other  cases,  the  finished  product  being 
specially  suitable  for  brewery  operations. — A.  K.  L. 


Improvements  in  Drying  Brewers' and  Distillers'1  Grains 
and  the  like,  and  in  the  Means  or  Apparatus  employed 
therein.  H.  Fielder,  South  Hampstead  and  the  Dailuaine- 
Glenlivet  Distillery,  Limited,  Carron,  Strathspey,  N.B. 
Eng.  Pat.  24,949,  December  28,  1893. 

The  patentees  claim  the  combination  or  arrangement  and 
use,  for  drying  distillers'  grains  and  the  like,  of  apparatus 
comprising  a  series  of  communicating  tortuous  unjacketed 
chambers,  through  which  the  material  to  be  dried  is  caused 
to  travel  by  means  of  scoops  radially  flanged  on  one  side 
thereof,  carried  on  rotary  shafts  suitably  mounted  and 
driven.  Through  the  drying  chambers  mentioned  heated 
air  is  caused  to  pass  in  the  earlier  sections  of  the  chambers 
against,  or  alternately  with  and  against,  the  flow  of  the 
material,  and  in  the  later  sections,  where  the  final  drying  is 
effected,  with  the  flow  of  the  material.  There  are  also 
claimed,  means  for  heating  the  drying  air  by  tubes  below 
the  drying  chambers,  which  tubes  effect  direct  transmission 
of  heat  thereto,  as  well  as  by  communication  to  the  interiors, 
thereof.  Furthermore,  the  combination  or  arrangement 
and  use  of  apparatus  for  drying  brewers'  or  distillers' 
grains  and  the  like,  whereby  the  amount  of  inlet  of  hot  air 
to  each  section  of  the  chambers  can  be  separately  regulated, 
and  the  direction  of  the  currents  of  air  and  of  the  flow  of 
the  material  is  alternately  the  same  and  in  opposite 
directions.  Access  to  the  material  is  facilitated  by 
removable  covers,  and  increased  surface  is  exposed  to  the 
heat  of  radiation  of  the  air-heating  tubes. — A.  K.  L. 


Improvements  in  the  Treatment  of  Yeast.  G.  G.  Cave, 
Fenny  Stratford,  Bucks.  Eng.  Pat.  2889,  February  9, 
1894. 
This  specification  relates  to  a  process  whereby  yeast  may 
be  preserved,  it  is  said,  for  any  length  of  time  in  au  inert 
state  without  its  vitality  being  destroyed.  The  washed 
yeast  is  mixed  with  finely  pulverised  malted  grain., 
which  has  been  roasted,  in  the  proportion  of  five  parts  of 
yeast  to  six  parts  of  malt,  after  which  the  dough  is  dried 
by  the  action  of  heat.  The  grain  used  is  preferably  barley, 
but  may  also  be  rye,  oats,  maize,  &c„  which,  after  beiug 
malted  in  the  usual  way,  is  roasted  or  carbnnised  in  a 
manner  similar  to  that  adopted  in  the  case  of  coffee  beans, 
and  subsequently  ground  to  an  almost  impalpable  powder. 

— A.  R.  L. 
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XVIII.-CHEMISTRY  OK  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

,i       CHHMI8TBT  OF   Foods. 

I'Al  IN  i  -. 

Improved  Manufacture  and  Production  of  Extracts  from 
Mailed  Grain.  F.  Faulkner,  Birmingham,  an. I  .1.  E.  .1. 
Johnson,  Old   For*     Eng    I'..'    23,846,  December    11, 

See  under  XVII.,  page  1214. 


Improvements  in  Food  Preparation* for  Man  ami  Animals. 
H.  P.  Madsen,   London.     Kng.  Pat.  1772.    January   26, 

1894. 

Tin-  i-  an  extension  of  previous  patents  (this  Journal,  1886, 
675).  For  food  for  man  150  parts  of  blood  mixed  with  600 
parts  of  water  are  boiled  while  well  stirred;  when  boiling, 
sufficient  vinegar  i-  added  i<>  "cause  extraction  of  the 
albumen,  tin1  til>rin,  and  tin'  alkaline  and  other  salts."  After 
sifting,  the  part-  remaining  on  the  sieve  are  mixed  with 
condiments  and  made  into  a  dough,  which  is  fashioned  iuto 
biscuits  and  baked  at  200      BOO    !•' 

A  Dumber  of  recipes,  in  which  the  above  blood-substance 
is  mixed  with  other  foodstuffs  to  make  food  suitable  for 
diverse  animals,  is  given.  A  drink  for  man  is  made  by 
mixing  "  albumin  fibrin  and  the  <.ilt~  obtained  from  hlood  "' 
with  water,  flavouring  with  cinnamon,  orange  juice,  pine- 
apple juiee,  cardamom,  and  sugar,  boiling  and  filtering. 

—A.  G.  B. 


Improvements  in  Apparatusfor  Use  in  the  Sterilisation  of 
Mal<  rials  in  Bottles,  Jars,  ..<•  other  Vessels.  A. 
II  Lssener,  Gelsenkirchen,  Germany.  Eng.  Pat  i  17s. 
February  ■-•:.  1894. 

Tut:  inventor  claims  the  hermetiial  sealing  of  vessels,  in 
which  foods  have  been  sterilised,  by  means  of  the  pressure 
of  the  outer  air.  The  vessels  are  placed  on  a  base  plate 
and  suitable  covers  are  held  down  on  their  mouths  by 
spiral  springs.  The  apparatus  i-  immersed  in  water  up  to 
the  necks  of  the  vessels  and  heated.  This  causes  the 
central  spring  to  lengthen  and  lessen  the  pressure,  so  as  to 
allow  the  heated  air  to  escape  from  the  vessels.  On 
removing  the  source  of  heat,  the  pressure  is  again  increased. 
and  when  the  vessel  is  cold,  the  exti  rnal  pressure  of  the  air 
is  sufficient  to  keep  the  covers  in  position. — L.  de  K. 


Improvements    in     the    Manufacture    of    Feeding    Cakes 
Suitable  for  Human  or  Animal  Use.     A.  \V.  Rehnstrom, 

Malluunmer,  Kekarne,  Sweden.     Eng.   Pat.  5373,   March 

14,  1394. 
Skimmed  milk  is  more  or  less  concentrated  and  mixed  with 
residues  obtained  in  expressing  vegetable  oils,  or  with  meal 
or  bran  of  cereals,  maize,  rice,  peas,  v<  tehes,  brewers'  grains, 
beet-pulp,  reindeer-moss,  or  oil-seeds  :  the  mass  is  made 
into  cakes  and  baked.  The  most  concentrated  foods  will 
contain  the  milk  substance  evaporated  to  dryness,  and  the 
proportion  added  will  vary  with  the  requirements  of  the 
animal  in  respect  of  nilrogen. — A.  G.  15. 


ixlo,  and  it  i-  famished  w  ill 

tb.it  in    thl 

muniaated  to  the  milk,  and  the  lattet  wh 
i  above  the  level  ol   thi   \  .i  i ,  «  ithi 

foam  .ii   froth.—  A.  O.  II. 


Improvements  in  Pasteurising  Apparatus  for  Milk,  Cream, 
or  the  like.  W.  Paascb,  Horsens,  Denmark.  Eng,  Pat. 
18,1 13,  September  24,  1>94. 
The  apparatus  consists  of  a  pasteurising  vessel  immersed  in 
a  steam-bath,  and  containing  a  rotatory  agitator  which,  by 
centrifugal  action,  shall  raise  the  milk  to  a  higher  level 
than  that  of  influx.     The  agitator  meutionedis  mounted  so 
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Examination  of  the  Productt  "I  Combu  G 

when  Burned  by  Argand  ana  '• ,    I 

iant    i  Somptei  rend.  119,  1 16. 
Tin  author  has  minutely  examined  tin-  product*  ol 
bastion    lor   carbon    monoxide    in    the  .   both 

and  physiologically. 

Tl hemical  exai  passing  tl 

i    combustion,   first   carefully   freed    ii 

di-oxide,  over  red  oxide  of  coppei   and  then  through  baryta 

g'tcal  examination   a  dog  «a-  caused  to 
breathe   the   product!   of    combustion   foi    half    an   hour; 
samples  of   it-  blood   «,r.'   analysed   for   combustible  ga- 
ud  after   breathing    the    products  ol   coal-gas  com- 
bustion. 

The  results  obtained  were  as  follows:— For  the  Argand 
burner,  by  the  chemical  process,  1-2  cc,  of  i  Oj  from 
73  litres  id'  tin-  products  of  combustiou,  equal  to    . 

of  (  ii,   say,  .      H| :  by  the  physiological   process,  nil.     For 

the   Auer  burner.  "  which   gives  so  white  mid   dazzling  a 

light,"   they   were  verj    dill.  rent.      II.  re    60  litres    of  com- 

products  gave   23*2  cc.  of  COj,  equal   to  21 

r  of  formene.or  a  mixture  of  these  two  Bubsta 

of  the  volume  of  the  products  of  combustion.  By 
the  physiological  method  100  cc.  of  blood  yielded  1-3  cc 
of  (  i  ),  equal  to       M  of  the  air  inspired. 

It  is  pointed  out  that  these  results  an-  most   interesting 

i roin  a  hygienic  point  of  view  :  the  products  of  combustion 
of  lighting  gas  should  be  carefully  avoided,  especially  those 
emitted  by  the  Auer  burner. — E.  K.  B. 


Attempts  to  Estimate  Sulphur  Compounds  m    the  Atmo- 
sphere.   \V.  11.  Gates.     Proc.  Chem.  Soc.  1894     li        tit 

-      under  XXIII., page  1222. 


PATENTS. 


Improvements    in     connection     with     the    Precipitation     of 
S  and  Polluted  Waters,  and  in  Precipitation  Tanks, 

and  in  Filtering  Apparatus,  and  in  Filter  Beds  fur  the 
Purification  of  Sewage  and  Polluted  Waters.  E.  I'. 
Candy,  London.  Eng!  Pat  19,560,  October  18,  1893. 
The  sewage  first  passes  through  a  settling-tank  to  remove 
heavy  matter,  and  then,  after  mixing  with  the  precipitant 
or  deodoriser,  through  the  inventor's  improved  mixing-tank. 
The  latter  is  furnished  with  variously  arranged  partitions 
hearing  flanges  so  placed  as  to  cause  as  much  disturbance 
of  the  liquid  as  possible.  The  sewage  should  flow  at  such 
a  rate  that  any  sediment  is  carried  through.  The  improve- 
ment claimed  in  the  filter-tank  is  that  the  bed  can  easily  be 
cleaned  by  an  upward  flow  <.'.  water  of  small  pressure 
without  disturbing  the  filtering  material.  This  is  accom- 
plished as  follows  : — On  an  iron  plate  with  large  perfora' 
rests  a  non-corroding  sheet  with  smaller  holes,  and  on  this 
is  placed  a  sleet  of  copper  gauze.  The  three  plates  are 
fastened  to  a  flange  on  the  side  of  the  tank,  so  that  all 
liquid  must  pass  through  the  holes.  Resting  on  the  guuze 
is  a  coarse  layer  of  iron  ore,  above  which  comes  a  layer  of 
coarse  sand,  and  on  the  top  is  a  layer  of  coal  or  coke 
granules,  l;  v  difference  between  their  specific  gravities 
keeps  Tie  layers  in  their  proper  positions  when  being 
cleaned.  The  large  openings  of  the  lowest  plate  may  be 
provided  with  automatic  valves,  on  the  principle  of  a  ball- 
cock,  to  prevent  any  return  of  the  sewage. — L.  de  K. 
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Improvements  in  Mechanism  for  Controlling  and  Regulat- 
ing the  Discharge  of  Liquids  from  Tanks.  W.  G. 
Stripe.  Dublin.    Eng.  Pat  22,529,  November  24.  1893. 

See  under  I.,  paye  1180. 


Improvements  in  the  Precipitation  of  Compositions  adapted 
for  Vst  in  tin'  Treatment  of  Sewage  and  Foul  Waters. 
II.  B.  Sharp  and  .T.  I!.  Petrie,  both  of  Smithy  Bridge, 
Lancaster.     Eng.  Pat.  25,040,  December  30,  1893. 

iron-ore  largely,  if  not  mainly  composed  of  alumina, 
is  reduced  to  a  very  fine  powder  and  then  thoroughly  mixed 
up  with  water.  Hydrochloric  and  sulphuric  acids  are  next 
added  and  the  mixture  boiled  with  constant  stirring  until 
the  solution  is  so  concentrated  that  on  cooling  it  will  set  in 
blocks  or  masses.  \t  this  stage  the  contents  of  the  boiling- 
pot  is  run  into  suitable  moulds. 

The  inventors  claim  that  this  preparation  is  superior  to 
either  sulphate  of  iron  or  sulphate  of  aluminium  when 
applied  to  the  disinfecting  of  sewage. — L.  de  K. 


Improvements  in   ami  connected  with  Iron  Compounds  for 
I  -    ■>!  Precipitating  Sewage,  Purifying  Waste  Liquors, 

Colouring,  and  Hie  like   Purposes.     1.   Levinstein,  Man- 
chester.    Eng.  Pat.  141."),  January  23,  1S94. 

Suitable  bisulphates  and  oxides  of  iron,  especially  ferric 
oxide,  are  heated  together  to  about  300°  C.  with  stirring, 
until  quite  dry,  water  having  been  previously  added  to  pro- 
mote the  reaction.  The  preferred  materials  and  proportions 
are  equal  parts  of  sodium  acid  sulphate  and  ferric  oxide, 
with  one-fourth  part  water.  It  is  defined  that  the  tetm 
" bisulphate "  "  is  intended  to  cover  and  include  sulphates 
having  an  additional  molecular  proportion  of  sulphuric  acid 
mixed  therewith  or  added  thereto."  The  compound,  ob- 
tained as  described,  containing  per  salts  of  iron,  is  used  for 
the  purposes  stated  in  the  title. — E.  S. 


Improvements  in  or  relating  to  the  Recovery  of  Sediment 

from    Clarifiers.     ( >.    Schmidt,    Berlin,    I  iernnny.     Eng. 
Pat.  2051,  January  30,  1894. 

I  iii-i  improvements  are  included  in  a  process  for  the 
separation  of  sediment  in  a  thick  and  semi-fluid  state  from 
water  in  clarifying  apparatus,  with  a  siphon-vessel  or  deep 
well,  so  arranged  that  the  sediment  in  the  mud-collector  is 
removed  by  an  exchangeable  pump  working  in  the  collector 
itself  and  driven  from  above,  whilst  at  the  same  time  it  is 
prevented  from  accumulating  ami  consolidating  itself  on  the 
wall-  of  the  mud-collector,  by  the  use  of  an  agitator  rotating 
round  the  axis  of  the  pump.-   !..  de  K. 


An  Improved  Continuous  Apparatus  for  the  Sterilisation  of 
Water  or  other  Liquid  by  Ebullition.  E.  llerscher. 
Paris,  France.     Eng.  Pat,  LG,938,  September  .">,  1S94. 

Tin:  apparatus  consists  essentially  of  a  reservoir  in  which  a 
constant  level  is  maintained  by  a  ball-cock.  The  water 
passi  -  thence  through  a  valve,  which  is  only  opened  when 
the  water  in  the  boiler  reaches  100°,  into  the  outer  part  of 
the  condenser,  and  from  there,  part  passes  to  the  boiler  and 
another  part  flows  away  through  a  waste-pipe.  From  the 
boiler,  water  and  steam  pass  through  a  pipe,  which  is  above 
the  level  of  the  n  seivoir  into  the  inner  part  of  the  condenser. 
The  boiler  contains  a  system  of  bells  and  inverted  bells  to 
he  water  for  some  time  at  boiling  point  before  allow- 
ing it  to  pass  into  the  condenser,  and  the  high-level  pipe 
the  i-  mperarure,  whilst  the  steam-worked  valve 
prevents  loss  of  water  when  the  apparatus  is  not  in  use. 

—  I.,  de  K. 


(C.)— DISINFECTANTS. 

PATENTS. 

An  Improved  Anti-fouling  Composition  for  the  Prevention 
of  Marine  Growth  in  or  on  Wood  or  Iron.  R.  Kingston 
and  J.  P.  Wernegreen.  Brisbane,  Queensland.  Eng.  Pat. 
17,662,  September  17.  1894. 

Sixty-nine  pounds  of  purple  oxide  of  iron  are  ground  into 
3  gallons  of  boiled  linseed  oil,  and,  in  succession,  10  lb.  of 
"  [latent  driers."  5  lb.  of  mercuric  chloride  in  tine  powder, 
and  1  lb.  of  mercuric  oxide  arc  added  and  the  whole  well 
mixed  in  a  wooden  or  iron  vessel. — F.  II.  L, 


XIX-PAPER,  PASTEBOAED,  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  of  Cellulose  Pulp. 
.1.  Y.  Johnson,  London.  From  P.  Sohege,  Paris,  France. 
Eng.  Pat.  24,503,  December  20.  1893. 

The  inventor  claims  the  addition  of  tannic  acid  to  the 
cellulose  intended  for  sizing  with  gelatin,  and  the  employ- 
ment of  celluloses  containing  tannin,  either  in  a  natural  state 
or  in  the  state  of  tan,  for  making  pulp  for  the  production  of 
paper  or  card,  in  which  the  gelatin  is  rendered  insoluble, 
imputrcscible.  and  very  slightly  liable  to  swell  and  soften  by 
th,-  aeiion  of  damp. — J.  C.  C. 


Improved  Process  for  Making  Paper  Pulp  Boards  or 
Paper  in  Imitation  of  the  Grain,  Knots,  or  Hurls  of 
Natural  Woods.  W.  N.  Cornell,  llrownville,  New  York, 
U.S.A.     Fug.  Pat.  13.7'JO,  July  17,  1894. 

Tins  process  consists  in  winding  convolutionally  on  a  paper 
machine  a  pulp  board  of  less  than  the  desired  thickness  ; 
then  in  adding  to  the  partially  finished  pulp  board  a  separate 
piece  or  pieces  of  pulp  of  greater  density,  or  drier,  or  of  a 
darker  colour  than  the  pulp  board ;  then  finishing  by 
winding  to  the  required  thickness,  whereby  the  pieces  of 
pulp  cause  the  pulp  board  to  slip  and  wrinkle  on  the 
forming  roll  ;  finally  in  removing  the  board  from  the 
machine,  drying,  and  sandpapering  it.  An  article  is 
produced,  which  is  said  to  be  similar  in  appearance  to 
natural  wood. — J.  C.  t '. 


XX.-FINE  CHEMICALS,  ALKALOIDS 
ESSENCES  AND  EXTRACTS. 


Soe.  Chini.  1S94,  11, 


The  Emetics.     Paul  Adam.     Hull. 
597—602. 

In  the  emetics  (of  which  tartar  emetic  is  the  type)  the 
antimony!  (SbO),  arsenyl  vAsO),  "  or  boryl  (BO)  "  groups 
are  generally  regarded  as  being  substituted  in  the  carboxvl 
group  of  the  organic  acid.  The  author  brings  forward 
various  facts  in  support  of  the  view,  originally  put  forward 
by  Jungfieisch  in  18S3,  that  the  substitution  really  takes 
place  in  the  alcoholic  or  phenolic  hydroxy!. — T.  E. 
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J    .1. 
- 
817. 
Tin-  alkal 
applied  '  •■  - 
mi  th. 
I.  The  erode  materia 

'ration  mix.  1   with  ew 

The  filtrate   is  then 
with  carbon  'Is  ixide,  when  the  oorybulbii 

J.  Tii.  1   with 

hot    alcohol,   which    d  ••  il    the 

aorj  d 

boitii :_  .   which  the  corxhulbine  scp.ir.u 

cooling  .i-  dingly   fine  crystalline  powder,     li  is 

purifie 1  bj  which,  after 

ion   from   water,  i>  I   by 

ammonia. 

-  liable    iii  water,  soluble   with 
difficulty  in  methyl  and  in  ethyl  alcohol,  and  insoluble,  or 
m  ether.     It   diss  irbon  bisul- 

phide, eh:  1  hot   benzene.     It  is  also  soluble  in 

notations   o!    t!  kalis.      An    alcoholic   solution  of 

the  alkaloid    rapidly  reduces    ■   warm   solution    of  silver 
nitrate.     When    heated,   corybulbine   softens   at    810  ,   but 
-  not   melt   I  -         ,  \    -  lution   of  the  alkaloid 

in  chloroform  is  dextro-rotatory, 

Corybulbine  has  the  formula   i  .11    N'1,.     The   hydro- 
chloride, (.'    II   X'\.!|i":.  is  obtained  -      i     f  prismatic 
needles   by   dissolving   the   alkaloid  in  hot   dilute   bj 
chloric  acid.     This  salt  is  remarkable  for  the  difficulty  with 
which  :t  dissolves  in  water. 

The  acid  sulphate,  i.lL.Xt  >, .  II  ><  i  .  i-   pn  pared  in  the 
same    manner    as    the    hydrochloride.     It  -   with 

difficulty  in  hot  water,  from  which  it  slowly  separates  on 
cooling,  in  long  prismatic  er;  - 


1.19, 


i  aline.     Pari  /I  .     By  ■>.  J.  Dobbieand  A.  Lauder. 

Pro.  - 

1 1  is  probable  that  corydaline  is  an  alkaloid  of  the  same 
type  i-  papaverine,  narcotine,  and  hydrastine,  containing 
.m  isoquinoline  eoe  nucleus,  but  of  simpler  con- 

stitution than  tl.  ■  inasmuch  as  the  two  oeuclei 

appear  to  be  united  directly  to  one  another  and  not  through 
in  intervening  carbon-atom. 


Alkalosis  i  '  ■   of  Ihe  Pomegranate    limit.      G. 

-    .er.    ii>r.  1894,27, as 
The  paper   di  als    w  ith   the    a  ^    noranataaine " 

previously  obtained   by  the  authors  by   the   reduction   of 
granatoline  with    phosphorus    and     hydriodic     acid    (this 
■lournal.  1894,417).    This  product  form- small  white  needles, 
between  which    absorb  carbon 

dioxide  very  readily  from  the  air,  S  _•  iily  does  this 
absorption  take  place  that  the  melting  point  could  not  be 
determined.  Distilled  over  zinc-dust,  a-propyl  pyridine  is 
formed,  a  decomposition  corresponding  to  one  in  which 
.ine  is  formed  froiu  uorhvdrotropidine. 

Gnu:  .    lation    with  an  alkaline  potassium 

permang  -    N  under  similar 

conditions  to    the  form  ine   from   tropine. 

The  proper::  ne  derivatives  vi  this   new 

described.  Distilled  over  zinc-dust,  pyridine  is  obtained. 
Ihe  paper  concludes  with  remarks  on  the  probable  con- 
stitutional formula  of  granatoline  and  it-  relation  to  tropine, 
of  which  it  is  the  next  higher  homologue. 

The    group    of    bases    obtained  authors   from 

ttranatoni:  — 

(.!-  '  -H    OX.CH 

I  .11     "II    .>".<  It 

C»H    X.l  11 

i.H...' 

N     .  *  .11     0H)XB 

N     .  CsH  A'H 

i  .11  , MI 

N'orgranataiune    is    isomeric    with  A.    W.    Hofmann's 
Conicelne. — C.  A.  K 


1 

' 


- 
- 
in  it, 

U| 

warm,    abso]  il 

I 


of  watt: 

P 

/•'  -     -  \    small    fr.iL::: 

tint.      I : 

(oration,     i 
tannin 

Under  the  inflneni 
piceiu  is  split  up  into  glucosi 

II  j  ■-     li  ■  B 

■l  .     It  is  soluble  in  II 
14  of  boiling  water.  ooliug, 

in   oily    drops  which   gradually  bee  ne      W  Si 

ferric  chloride,  its  solution  yields  a  \ 

appears  to   K    a  monal  ratalline 

compoi'. 

— H.  T.  P. 

haloids.     R.  Wolffenstein.  7    8611 — 

2615. 

s  of  Men 
showed  an  onus  -  found 

to  be  owing  to  the  presence  of  methyl  coniine.     1  i. 

ted   from  the   mother-liquor  •  .lion 

of   the  CT]  online  bitan 

13.V  mine  and  160  grms.  tartaric  acid  in  450  grins. 

•  of  water.     By  treatment  of  the 

;   potash,  separati  •  ound  from 

the    resulting   inixtur 

nitrite  to  the  aqueous  solution  of  their  bydrochlorates)  and 
-  .titration  of  the  remaining  solution  with 
ilkali.    pure    methyl    eonii:  This 

I  -  l<  ntical   with    n-m 

synthetically  and  showing 
boiling  point  of  173'  — 174    I'.     Pur 
stalltsed    bitar:.. 

'll     of     -   1  ."•  •  6  . 
::e  contain- 
cooiine  aud  .">  per  cent,  of  «  methyl  coniine.  —  I .  M. 


Tht    V  A\aloids 

. :  it.     A.  Kinhorn  and  K. 

The   alkaloids  are  1 

in    methyl    alcohol,    whereby    tl 
converted  into  their   motbei-substanec.  the  methyl 
ecgonine.     This  is  then  converted,  by  the  introduction  of  a 

-  — 
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ft    v   on    the  Paper   of   Kinhorn    and    Willstatttr  on  the 
ical    Preparation    of    Cocaine.     C.    Lieberinaun. 
Ber.  27,  1894,  2051. 

The  author  denies  that  the  process  described  by  Einhorn 
and  Wilistatter  (see  foregoing  abstract)  is  any  improvement 
on  or  materially  ditlcrs  from  the  process  described  by 
Giesel  and  himself.      (This  Journal,  18S9,  131.)-T.  E. 


Physiological  Action  of  Compounds  of  the  Cocaine  Series. 
P.  Ehrlich  and  A.  Kinhorn.     Ber.  1894,  27,  1870—1873. 

The  investigations  of  Filehue.  Ehrlich.  and  l'oulsson  have 
shown  that"  neither  benzoylecgonine,  ecgonine  methyl 
ester,  nor  ecgonine  have  any  an. esthetic  action,  whilst 
these  substances  are  about  20  times  less  toxic  than  cocaine. 

Maelagan  first  observed  in  1S57  that  the  alkaloid  from 
Eri/throxi/lon  coca  produced  a  sensation  of  numbness  when 
placed  on  the  tongue;  von  Aorep  found  in  1879  that 
cocaine  has  the  property  of  a  local  ana-sthetic,  but  this 
propertv  was  first  made  use  of  in  medical  practice  by 
Roller  (Wiener,  med.  Woch.,  1884,  1276).  Knapp  (New 
York  Med.  Bee.,  1884)  and  Zieminski  (Inaug.-Diss., 
Dorpat,  1884)  observed  the  mydriatic  action  of  cocaine. 

Ehrlich  (Deutseh.  med.  Woch.  1890,  No.  32)  discovered 
that  cocaine  produced  an  extraordinary  increase  in  the 
volume  of  the  liver  and  exerted  a  specific  decrease  on  the 
cells  of  that  organ  ;  these  phenomena  are  not  exhibited  by 
ecgonine,  ecgonine  ester,  and  benzoylecgonine.  Falck 
(Inaug.  Diss.,  Kiel,  1SS6)  had  already  observed  that  the 
homologues  of  cocaine— ester* of  benzoylecgonine  containing 
a  higher  alkyl  group  in  the  place  of  methyl — have  a  like 
physiological  action.  Derivatives  containing  other  acidyl 
groups  in  the  place  of  benzoyl,  such  as  isatropyl-,  cinnamyl-, 
phthalyl-.  phenylacetyl,  Sec,  act  in  the  same  manner  on 
the  liver  as  cocaine,  but  with  the  exception  of  the  phenyl- 
acetyl  derivative,  none  of  them  are  anaesthetics,  and  the 
anaesthetic  propertv  of  this  is  much  weaker  than  in  the 
cocaine.  It  is  worthy  of  note  that  both  Poulsson  and 
Ehrlich  agree  that  the  auaesthetie  action  of  R-cocalne  is 
more  rapid  than  that  of  cordinary)  L-cocaTne. 

The  orthochloro  and  me/nnirro-derivatives  of  L  and  R- 
cocaine  have  only  slight  anaesthetic  action,  but  exhibit  the 
typical  physiological  action  on  the  liver ;  whilst  the 
metamido  derivatives  exhibit  neither  actions.  The  meta- 
hydroxy  derivatives  occupy  as  far  as  their  physiological 
properties  are  concerned,  a  position  intermediate  between 
the  nitro-  and  amido-cocaines.  The  acetyl  and  benzoyl 
derivatives  of  the  uieta-amido-eocaines  are  not  anaesthetics 
but  act  on  the  liver,  whilst  the  cocaine  urethanes  obtained 
bv  the  action  of  ethyl  chlorocarbonate  on  K-  and  L- 
ainidococaine  are  much  more  powerful  anaesthetics  than 
cocaine,  exert  the  characteristic  action  on  the  liver,  and  are 
highly  toxic.  Since  metabenzenesulphamido-R-coca'ine 
and  R-cocaine-urea  have  no  anaesthetic  action,  the  physio- 
logical inactivity  of  the  amidococaines  cannot  be  due  to  the 
neutralising  (basic)  effect  of  the  aroido  group. 

The  colouring  matters  R  -  cocaine  ■  azodimethylaniline 
hydrochloride,  and  R-cocaine-azo-a-naphthylamine  hydro- 
chloride produce  slight  anaesthesia  but  exert  no  action  on 
the  liver. 

The  norcocaines  are  more  powerfully  anaesthetic  than 
the  cocaines  themselves  and  act  on  the  liver,  but  are  far 
more  poisonous. 

Cocaine  methiodide  exhibits  neither  anaesthetic  properties 
nor  action  on  the  liver. 

Besides  the  benzoylated  alkaloids  examined  by  Filehne 
(Berl.  Klin.  Woch.,  1887,  107),  benzoylmorphine,  benzoyl- 
hydrocotarnine,  benzoylquinine.  benzoyleinchonine,  &c, 
it  may  be  mentioned  that  ethoxycaffelne ,  eugenolacetamide, 
orthonitrophenyl-0-hydroxypropionic  ester,  benzoylquinoyl- 
B-lactic  ester  and  other  substances,  an  account  of  which 
will  be  given  later,  are  more  or  less  anaesthetics. — A.  It.  L. 


By-products  obtained  in   the  Preparation  of  Buti/ltolucue. 
A.  Baur.     Ber.  27,  1S94,  1606—1609.  * 

In  the  preparation  of  hutyltoluene,  the  parent  hydrocarbon 
of  artificial  musk,  by  the  method  already  described  (this 
Journal,  1891,  1024),  the  crude  reaction  product  contains- 
the  following  other  hydrocarbons  : — 

The  fraction  boiling  at  160" — 180°  C.  contains  butylben- 
zene.  and,  inasmuch  as  pure  toluene  was  made  use  of,  a 
conversion  of  the  latter  hydrocarbon  into  benzene  must 
have  taken  place  under  the  influence  of  aluminium  chloride, 
as  Friedel  and  Crafts  have  already  observed.  It  is  interest- 
ing to  note  that  the  author  shows  in  another  paper  ( 15er.  27, 
1610)  that  the  nitro-derivatives  of  butylbenzene  do  not 
possess  the  odour  of  musk. 

A  conversion  of  toluene  into  xylene  must  also  have  taken 
place  in  the  above-mentioned  synthesis  (Joe.  cit.),  for  the 
fraction  boiling  at  190" — 220',  which  consists  chiefly  of 
hutyltoluene,  contains  also  bulylxylenc  boiling  at  202D. 

The  fraction  boiling  at  220° — 250  consists  of  dibutylbcn- 
zene  melting  at  76",  and  dibutyltolucne,  an  oily  hydrocarbon, 
boiling  at  240 — 245  .  When  dibutylbenzene  is  warmed 
with  a  mixture  of  nitric  and  sulphuric  acids,  dinitrobutyl- 
benzene,  C14Hs0(NO2)xl  is  obtained:  it  crystallises  from 
alcohol  in  white  needles,  has  a  faint  odour  of  musk, 
and  melts  at  1675 — 168°.  Dibutyltoluene,  on  nitration, 
yields  the  trinitro  derivative,  C15H:1(XOi)3,  which  melts  at 
152: — 153  ,  and  has  a  faint  odonr  of  musk. — A.  R.  L. 


PATENTS. 

Improvements  in  the  Manufacture  of  Aromatic  Sulphuryl 
Derivatives  of  Protocatechuic  Aldehyde  and  their  Con- 
version into  Vanillin,  Sidney  Pitt.  From  the  Chein. 
Eabrik  auf  Actien  vorm.  E.  Schering,  Berlin.  Eng. 
Pat.   24,177,  December  15,  1893. 

Protocatechuic  aldehyde  is  treated  with  benzene  (or 
toluene)  sulphonic  chloride  and  caustic  soda  or  other  Elkali, 
under  conditions  which  are  more  fully  described  in  the 
patent.  Considerable  quantities  of  p-benzene  sulpho-proto- 
eatechuie  aldehyde  and  smaller  quantities  of  the  meta 
compound  are  formed,  the  reaction  being  similar  to  that 
given  below  (See  patent  following).  The  para  compound 
is  methylated,  and  the  benzene  sulphonic  acid  group  then 
split  off  by  boiling  with  potash,  vanillin  being  formed. 

— T.  E. 


Improvements  in  the  Manufacture  of  Vanillin.  Sidney 
Pitt.  From  the  Chem.  Fabrik  auf  Actien  vorm. 
E.  Scheritig,  Berlin.  Eng.  Pat.  24.178,  December  15, 
1893. 

The  claim  is  for  the  manufacture  of  vanillin  from  proto- 
catechuic aldehyde,  C6H3(COH)(OH)s  1.3.4,  by 
transforming  a  mono-metallic  salt  of  the  aldehyde  into  the 
p-benzyl  ether  by  the  action  of  benzyl  chloride,  methylating 
this  ether,  and  then  separating  the  vanillin.  The  following 
equations  will  make  the  reactions  clear  :  — 

CfiH3(CHO)(OH)(OXa)  +  C6H3.CHX1  = 
C6H3(CHO)(OH)(OCH\..C6H3)  +  NaCl. 

C6H3(CHO)(OXa)(O.CH,.C6H3)  +  CH3I  = 
C6H3(CHO)(OCH3)(OCH,,C6H3)  +  Nal. 

C6H3(CHO)(OCH3)(O.CH.,.C6H5)  +  HC1  = 
CcH3(CHO)(OCll3)(OH)  +  C6IF,CH.,C1. 

— T.  E. 

The  Preparation  of  a  Crystalline  Polymeric  Base,  suitable 

for     Medical      Use,      from      Amido-Acetic     Aldehyde. 

S.    Pitt.     From    The    Chem.    Fabrik    auf   Actien   vorm. 

E.  Schering,   Berlin.      Eng.  Pat.  24,179,  December  15, 

1893. 
Emu.  Fischer  has  recently  shown  that  amido  aeetal  is  con- 
verted into  a  salt  of  amido-acetic  aldehyde  by  the  action  of 
a  strong  acid.  On  standing  at  the  ordinary  temperature  this 
salt  passes  over  into  a  polymeride.  The  substance  is  made 
as  follows  :  — Amido-acetal  is  mixed  with  hydrobromic  acid 
(sp.  gr.  1  •  49),  and  after  standing  for  5  hours  at  the 
ordinary  temperature  the  mixture  is  evaporated  in  vacuo  at 
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a.  temperature  not  exceeding        I       rhe_  syrup  obtained  is 
allowed  to staDd  at  SS   0.  until  it  crystal]  rho  crystals 

are  the  hydrobromide  of  the  ne»  base  and  possess  the  oom 
position  i.li  ,,,n  i  >  (  n  Hr\     The  free  base  is  Ten  soluble  in 
water,  has  an  alkaline  reaction,  and  is  nol  altered  bj  i»>iling 
with  alkalis  or  with  trebling's  solution.     It  is  intended  for 
therapeutical  use,    T.  B. 


Manufacture    of    Ethers    o/   the   Alcohols    contained    in 
Natural  Essences  and  of  thru-  corresponding  Alcohols. 
M.  otto  and  A.  Veriey,  Paris.    Eng.  Pat  18,509,  Septem 
ber  29,  1894. 
Ciuiix  natural  essences  contain  isomeric  alcohols   of  the 
formula .('„.H,,< >.  mixed  with  terpenes,  camphenes,  .Ve.    To 
prepare  the  ethers  of  these  alcohols  the  patentees  treat  the 
.  ssenoe,  in  presence  ol  some  n.  utral  solvent,  with  an  acid  "r 
alcoholic  chloride,  and  sodium.     The  reaction  which  occurs 
is — 

c    II    .  >   ■    R<  I       Na  =  II  +  NaCl  +  C,0H17OB 

whore  K  is  anj  acid  or  alcohol  radical.  rhe  other  is 
a  tied  from  other  bodies  by  fractional  distillation.  The 
alcohols  may  be  obtained  by  saponifying  the  ethers. 
Several  ethers  of  the  above-mentioned  alcohols,  obtained 
from  the  essence  of  geranium  are  described;  the}  possess 
delicate  and  agreeable  odours,  and  can  be  used  in  perfumery. 

— T.  E. " 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENTS. 

Method  and  Apparatus  for  Timing  Photographic  Develop- 
ment. A.  Watkins,  Hereford.  Bug.  Pat.  u'3,894,  Decem- 
ber 12,  1893. 

As  a  result  of  numerous  experiments  the  inventor  has 
ascertained  that  the  total  length  of  time  of  development 
required  to  bring  a  correctly  exposed  plate  to  a  given 
density,  is  generally  a  definite  multiple  of  the  time  which 
elapses  between  the  pouring  on  of  the  developer  and  the 
first  appearance  of  the  image.  Also  that  the  multiplying 
factor  is  always  the  same  for  a  particular  make  of  plate, 
but  varies  slightly  with  different  makes,  and  also  with 
different  kinds  of  developers.  If , therefore,  the  time  between 
the  pouring  on  of  the  developer  and  the  appearance  of  the 
image  be  determined,  tins  time  forms  a  reliable  basis  to 
determine  the  total  time  required  for  leaving  the  plate  in  the 
particular  developer,  as  it  makes  correct  allowance  for 
variations  in  temperature,  or  in  amount  of  bromide  or  alkali. 
Two  instruments  :1re  described  for  these  timing  operations; 
one  is  similar  to  a  double-eased  hour  glass  (sand-glass) 
with  two  orifices,  the  lower  orifice  being  capable  of  alteration 
in  si/e  by  means  of  a  regulating  screw-plug.  Thus,  relative 
variations  in  the  time  which  the  Mine  amount  of  sand  will 
take  in  failing  through  the  two  orifices  maybe  observed  at 
will.  On  pouring  on  the  developer  the  instrument  is  placed 
with  the  sand  chamber  uppermost  and  on  the  appearance  of 
the  image  is  reverse. 1,  the  development  being  finished  when 
the  sand  has  finished  running  back.  The  second  instru- 
ment described  is  of  the  nature  of  a  clock. — J.  C.  C. 


Improvements  relating  to  th<   D  I         graphic 

'•i    Andn  sen,    ti>  rlin,  I  .•  rmanj      1  ng   Pal 
■  ■-.  mberSS, 

i  renter  olalms  thi  I  naphthalene  derivatives 

as  photographic  developei  - :  — 

1.  !t,-iiiiiiiln<tf|    oaphthi  inlphonio  scid.      9.  a  - 

amido-3,  oaphtnol-c^/9,  disulphonic  si  d,  prepared  bj  the 
action  of  sulphurous  aoid  on  the  nitroso  compound  of  the 
iB-napbthol  monosulpbon  ■  r      Thii 

!  si  fine  white  crystalline  □  luble  in 

nd  sparingly  soluble  ii ■ 

sentrated   hydrochloric  alkaline  'alts   ire   rerj 

soluble  in  a  it  it    lolution  turn-   brown  after  ex 

posure  for  some  time  to  air      I  lotion  turn-  yellow 

on  the  addition  of  ferric  chloride.     :t    a,  amido-£,  napbthol- 
id.  disulphonio  aoid,  prepared  by  the  action  of  sulphurous 
acid  on  the  nitroso  compound  of  tin-  «   naphthol-/34 
sulphonic  acid.     The  propertii  i  dj    are  tin 

ih i.  i.  Bi-amido-S^naphthol  8j  carbo  u 

sulphonic  acid,  prepared  by  tin  action  "t   mlphurou  I 

on  the  ;  ipound  of  the  S-oxy-naphthoic  acid  having 

the  melting-point  216  C.  Tbi  properties  of  this  body  are. 
again,  similar  to  those  described,  with  the  exception  that  the 
acid  is  sparingly  soluble  in  water.— .1.  <     I 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

An    Improved  Manufacture  of  Explosives.      Hans  Witter 
von  Dahmen,  Castrop,  Westphalia.      Eng.  Pat    . 
December  7.  1893. 

Anthracene  (eight  parts)  is  melted  in  a  steam-bath  and 
mixed  with  a  powdered  mixture  of  ammonium  nitrate  (45 
parts)  and  potassium  nitrate  (4  1  parts),  which  salts  lia\.- 
previously  been  melted  together  at  l.'iti  ('.  About  three 
parts  of  potassium  chlorate  arc  preferably  added  to  tin  final 
mixture.  Other  proportions  m:i\  be  used,  larger  quantities 
of  ammonium  nitrate  increases  the  bursting  force.  The 
explosive  does  not  ignite  bj  blows,  friction,  or  heat. — T.  E. 


Improvements  hi  producing  Photographic  Prints.  J.  Pack- 
ham,  Croydou.  Eng.  Pat.  24,963,  December  28,  1893. 
Fob  the  production  of  warm  or  pleasantly-tinted  photo- 
graphic priuts,  platinum  prints  are  treated  in  a  bath  of 
tannin,  eutch,  &c,  either  alone  or  along  with  deoxidising 
agents.  If  after  this  bath  the  high  lights  are  degraded,  the 
print  is  further  subjected  to  the  action  of  a  soap-  or  acid- 
bath.  Several  different  methods  and  modifications  of  this 
process  are  described. — J.  C.  C. 


A  New  Explosive.     H.Boyd   Calcutta      Bug    Pat  24,425, 

l>.  .ember  19,  1893. 

Tiik  patentee  claims  the  use.  in  the  manufacture  of  explo- 
sives, of  oxide  of  iron  which  "has  passed  through  the 
retorts  at  gasworks,  and  become  impregnated  with  sul- 
phurous and  chemical  gases,"  along  with  other  substances, 
viz.,  potassium  nitrate,  powdered  kerosene  shale,  commer- 
cial sulphur,  wood  dust,  and  barium  uitrat.  . 

A  number  of  valuable  properties  are  attributed  to  this 
explosive;  amongothers,  that  it  cannot  be  exploded  by  con- 
cussion or  friction,  nor  does  it  explode  in  the  open  air.  It 
generates  very  little  smoke  or  fumes,  and  is  not  affected  h\ 
keeping  or  by  climatic  changes.  The  composition  mentioned 
is  oxide  of  iron,  four  parts  by  weight :  nitrate  of  potash,  four 
parts  by  weight;  powdered  kerosene  shale,  three  parts  bv 
weight;  commercial  sulphur,  two  parts  bv  weight;  wood 
dust,    two   parts   by    weight;  barium   nit  ..art   bv 

weight. —  I 

Improvements  in  Explosives.     H.  Maxim,  XewYork.    Eng. 
Pat.     -     82,  I  >Ctober2,  1894. 

The  object  of  the  invention  is  to  provide  a  fulminating 
compound  for  detonating  large  m.issis  ,,f  high  explosives, 
and  which  can  be  thrown  from  ordnance  in  considerable 
quantities  with  safely.  For  this  purpose  nitro-glvcerin  is 
thickened  with  pyroxylin  to  the  consistency  of  raw  rubber. 
This  is  done  by  employing  about  7".  to  S5  per  cent,  of 
nitro-glycerin  in  admixture  with  15  to  25  per  cent,  of 
pyroxylin,  according  to  the   stiffi,.  jticity   of   the 

compound  that  may  be  desired.      To   facilitate  the  above 
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admixture,  usually  a  sufficient  quantity  of  a  solvent  ot  the 
pyroxylin  conjunction  with  the  nitroglycerin,  to  make 
,  nilv  pasty  to  admit  of  tlu>  mixture 
therewith  of  a  desired  quantity  of  fulminate  of  mercury. 
The  solvent  preferred  for  the  pyroxylin  is  acetone.  With 
the  pasty  mass  fulminate  of  mercury  is  now  mixed,  to  the 
extent  of  about  75  cent,  of  the  entire  compound. 

The  compound  can  be  made  less  sensitive  to  shocks   by 
il  a  spongy  consistency,  in  agitating  it  with  air  while 
:  in  a  syrnpy  condition.    The  nitro-glyoerin,  espe- 
cially iu  this  latter  case,  may  be  omitted.     In  some  c.ws  ii 
is  desirable  to  add  a  deterring  medium,  such  as  nitrobenzene 
.  suitable  gum. — '!'.  E. 


Improvements   in   the   Process    of    Nitrating    Cellulose. 

Robert  Charles   Schiipphaus,    Brooklyn,  I'.S.A.      Bng. 

Pat.  18,68  I,  I  tetober  2,  1S94. 
The  improvements  consist  in  adding  sulphuric  anhydride 
and  nitric  acid  to  the  acid  hath  which  has  been  weakened 
by  acting  on  the  cellulose,  and  thereby  restoring  it  to  its 
original  strength.  Water  is  formed  by  the  action  of  nitric 
acid  on  cellulose,  the  sulphuric  anhydride  added  converts 
this  water  into  sulphuric  acid  ;  the  nitric  acid  added  makes 
up  for  that  which  has  combined  with  the  cellulose.— T.  E. 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

An  Aluminium  Drying-Oven.     L.  Meyer.     Ber.  1894,27, 
'  2769— 2770. 

Ox  account  of  its  high  conductivity  and  co  nparative  per- 
manency in  air,  aluminium  is  a  very  suitable  material  for 
the  construction  of  drying-ovens.  It  possesses  over  copper 
the  advantage,  that  the  film  of  oxide  formed  remains  very 
thin  and  does  not  scale  off.  The  author  has  designed  a 
very  convenient  form  of  air-bath,  the  details  of  which  are 


shown  in  the  accompanying  drawing.  The  oven  is  sur- 
rounded throughout  (door  included)  by  a  double  casing 
through  which  circulate  the  products  of  combustion  derived 
from  two  perforated  tube  burners,  one  at  each  side  of  the 
apparatus  and  so  arranged  that  their  distance  from  the 
hath  may  he  regulated.  Two  interchangeable  sets  of  burners 
are  provided,  the  tubes  of  one  set  having  -ix,  of  the  other 
22  gas  outlets  each.  Using  either  the  small  or  largo 
burners,  according  to  requirements,  it  is  stated  that  any 
temperature  between  70  and  330°  C,  may  readily  be  obtained 
and  kept  absolutely  coustant  for  any  length  of  time, 
providing,  of  course,  that  a  gas-pressure  regulator  be 
employed.— If.  T.  P. 


A  cYew  Apparatus  for  Shaking  Bottle*.     0.  Maull.     Ber. 
1894,27,  1732. 

The  apparatus,   which  is  shown  in  the  figure,  is    said    to 
have  the  advantage  that  it  can  he  set  in  motion  by  a  small 


liabe's  turbine,  worked  by  water  and  consuming  12  litres  per 
minute,  and  will  shake  bottles  containing  as  much  as  500  CC. 
Larger  instruments  are  also  made. — T.  E. 


A   Simple    Viscosimeter.     if.   Wendriner.      Zeits.  angew. 
Chem.  1894,54.5—547. 

The   apparatus  shown   in    the  cut    consists   of    a   pipette 
of    50   cc.   capacity,   the    lower   end   of    which  is    drawn 


out  to  a  cylindrical  point  as  shown  in  a  :  the  stem  has  two 
marks  upon  it  at  b  and  c.  The  pipette  is  held  in  position 
within  a  cylindrical  tube  by  means  of  caoutchouc  stoppers, 
and  this  tube  is  supported  vertically  by  a  clam]'.     Water  is 
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passed  through  tho  cylindrical   lube  from  .1   reservoir  R;  it 
1   to  an}  desired  temperature  by  the  B 

lamp.     A  therm eter  placed  through  the  uppi  r  caoutcl  ouc 

-iru  -  to   register  Ihe  ti  m|  il    il>,-   n  iti  1 

p.i--iii^  through  the  cylindrical  r m I n- 

The   liquid   "i   which    ii  i-  required    to    determine    the 
viscosit;    if   nucked   into  the   pipette  - .  1  >i< w  Imt  abi 
mark  r,  and  after  being  adjusted  t<>  this  known 

temperature,  the  time  is  noted  thai  elapsi  9  while  the  liquid 
drops  out  until  11  reaohi  9  the  lower  murk  l>.   The  oily  liquid 
collected  in  a  beaker  maj  be  weighed  and  its  9] 
deduced  from  this;  the  estimation  of  aoiditi    m.i\  also  be 
made  in  the  9ame  quantity. — A.  R.  I.. 


ruination   of    Vapour   Density,  and  n  Process  for 
usting  without  an   Air  or    Water-Air  Pump.     C. 

".  50,  189  1.  87     B8. 

I'm    vessel    K   (Fig.  1  i,  in  which  the  sodium  carbonate  is 
omposed  (this  Journal,  1893,  870),  is  no*    fused  on  to 

Fig.  I. 


a.  s  1 


Xa^ 


■■•• 


the  apparatus,  the  acid  being  slowly  run  in — and  preferably 
at  not  less  than  300  -400  mm.  pressure — through  a  funnel 
tube,  fitted  «ith  u  tap,  ami  fused  an  to  the  soda  vessel.  The 
tube  containing  the  substance  under  examination  is  held  by 
a  hookeil  wire,/,  ami  U  released  on  turning  this  round  by 
means  of  the  bowed  handle. 

In  the  abs, -nee  of  .1   pump  for  exhausting,  the  apparatus 
in  Fig.  '2  may  he  employed.     Tin-  consists  of  a  tin  bottle, 


Fie.  2. 


to  the  vap. 

density 
apparatus. 


A.  -ii.-l  mi  d  f..r  .  I  •  hleh  ii 

Ii"'  'I  «  ■  n  valvi    H 

1  •!  on  the  outer  <  dge  '.  and  conm  cted 

at  the  moment  when  the  lamp  1  from  \ 

vessel  loth  on 

I  ml .  imroi  1 

in  the  density  apparatus  quii  :  With  a 

density  apparatus,  I  on  ol  betwi    n  CO  .   il 

:i    1 In,.  .1,  ami  this  is  in   most 

I      Bj  repeating  tl perati 

using  j 

manner  readily   calculable      II,      easel    \   mai  alsi 

glass,  but   in  tli.it  case  the  operation  of  cool 

carried  on  more  gradually.     Tin la   i 

In  are  weighed  together,  and,  by  pouring  thi 
into  the  vessel  until  the  required  "tight  i»  appro* 
and  then  m  .  taetly  by  the  aid  ol   the  rider,  the 

three  wi  ighingfi  can  be  performed  almost  as  quickly  as  the 
customan  two.— (     - 


■  Nev     1      trains  for  the  Valuation  of  Man 
I      mating  Carbon    Dioxide,  ,iv,     A.  C.  Christomanoa. 
Iter.  27,  274S 

Ibis   ;-  a  modification  of  the  well-known  Bunseo's appa- 
ratus.   The  carbon  dioxide  is  generated  in  an  Erlei 
flask,  A,  ol  .',.,     60  com   capai  !•  5  cm.  wide 

at  the  bottom,  B  l»  d   vessi  I, 

capacity,  and  U  the  absorption  tube,  of  about  1C  mm.  dia- 
1111  iter,  titled  with  a  bulb  of  about  the  same  capacity  u-  the 


tube,  to  prevent  the  sulphuric  acid  being  drawn  into  the 
rla-k  A.  Sulphuric  acid  is  used  for  absorption  in  preference 
to  calcium  chloride.     H  and  ('  are  closed  by  glass  Geissler 

taps,  and  there    is   also  a  tap  at  c,  to   regulate  the  supply  of 
.to  A. 

The   method   adopted   is  as  follows:— The  substance  is 
tir-t  weight  '1  out  into  the  tla-k  A.     The  ressel  B  is  filled  up 
to  the  tap  11  with  dilute  hydrochloric  acid,  sp.  gr.  ---  1  ■ 
obtained    by    diluting    strong    fuming    acid    with   an   equal 
volume  of  water,  and  then   connected  with    A.    the  joint 
being  greased  with  vaseline.     The  absorption  tube  C  i-  con- 
nected with  A   in   a  similar  way.     The  whole  apparal 
then  weighed  with  taps  closed,  and  the  weight 
The  end-  (>f  the   apparatus,  ,/  and  b,  are  next  connected  by 
means  of  rubb,  r  tub  tier  with  calcium  chloride  tabes 
the  tap  b  is  opened,  then  <;.  and  lastly  e,  verj  gradually 
that  the  acid  only  drops  slowly   into  A,  and  thus  prevents  a 
too  rapid  evolution  of  carbon  dioxide.     When  the  acid  has 
all  been  added  and  evolution  of  gas  ceases,  the  taps  <i  and  c 
pparatns  held  in  the  fingers  at/,  and  heated 
over  a  very  small  rlam.-  almost  to  boiling.     The  tap  b  is  then 
closed,  so  that  by  cooling  the  lessened  pressure  will  cause 
any  carbon  dioxide  remaining  in  the  solution  to  be  liberated. 
As  tin   i  esse!  eools,  the  taps  c  and  a  are  opened  at  intervals, 
to  prevent  accident,  and,  after  I — )',  hours'  eooliDg,  dry  air 
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is  passed  through  for  about  20  minutes.  The  whole  appa- 
ratus is  now  weighed  with  closed  taps,  and  the  loss  in  weight 
gives  the  amount  of  carbon  dioxide  evolved. 

The  author  recommends  this  apparatus  also  for  estimating 
manganese  dioxide  in  manganese  ores,  pyrolusite,  &c.  The 
powdered  mineral,  together  with  water  and  potassium 
oxalate,  is  inserted  into  the  flask  A,  and  concentrated  sul- 
phuric acid  is  run  slowly  from  the  vessel  B  into  the  mixture, 
us  in  the  Will-Fresenins  method. — H.  M. 


Ratio  of  Saccharimeter  Degrees  on  the  Venlzke  Scale  to 
Angular  Degrees  for  Sodium  Light.  E.  Kiinbaeh.  Ber. 
1894,  27,  2282— 2285. 

According  to  Sehtnitz  (Ber.  10,  142u),  l3  Ventzke  (for 
saccharose)  is  equal  to 0*3455  degree  of  arc  (sodium  light) ; 
whilst  the  observation  of  Tollens  (ibid.  10,  1411;  17, 
1 7 ."> 7 >  indicates  the  ratio  1:0-3465.  With  the  exception 
of  some  measurements  by  Landolt  and  Rathgen  (Ber.  21, 
194),  no  direct  experiments  have  been  made  to  ascertain 
this  ratio;  these  chemists  give  the  ratio  1:0* 3465  for 
saccharose.  The  last-named  experiments  were  made, 
however,  by  comparing  the  indications  obtained  with  two 
polaristrobometers  hy  Laurent  and  Lippich  respectively, 
with  those  obtained  by  a  half-shadow  saccharimeter.  It 
is  therefore  not  possible  to  judge  the  extent  to  which  the 
results  are  vitiated  by  the  unavoidable  errors  in  construction 
peculiar  to  each  instrument.  To  eliminate  as  far  as  possible 
this  uncertainty,  the  author  has  repeated  the  observations, 
using  a  polarimeter  recently  constructed  hy  Schmidt- 
Haensch.  The  instrument  was  at  once  a  polaristrobometer 
and  a  saccharimeter;  as  polariser,  Lippich's  combination 
was  employed,  whilst,  a  Glan-Thompson  prism,  the  rotation 
of  which  could  be  read  to  a  minute,  served  as  analyser. 
Besides  this,  the  instrument  was  furnished  with  a  quartz 
compensating  arrangement  and  a  Ventzke  sugar  scale. 

The  mean  ratio  S :  K  (S  =  Ventzke  degrees  ;  K  =  degrees 
of  arc  for  sodium  light)  for  the  undermentioned  compounds 
as  observed  by  the  author,  are  as  follows  : — 

Saccharose,  ^  =  0-34394,  which  increases  slightly  with 

the  concentration. 

Iv 

Glucose,-^  =  0-3444,  which  decreases  slightly  with  the 

concentration ;  the  value  is  also  affected  according  as  an 
ordinary  gas  or  petroleum  lamp,  or  an  Auer's  lamp,  is 
employed  for  the  saccharimeter  readings. 

Santonin  was   examined   in  a   chloroform   solution,  and 

camphor  in  an  alcoholic  solution.     The  ratio       is  practieally 

the  same  for  these  substances  when  either  an  Auer's  lamp 
or  sodium  light  is  employed  for  the  saccharimeter,  but  is 
somewhat  higher  when  an  ordinary  gas  or  petroleum  lamp 
is  used. 

For  ordinary  purposes  it  is  sufficiently  accurate  to  take 
the  ratio  -^  =  0-344  in  all  cases. — A.  R.  L. 


PATENT. 


A  n  Improved  Machine  or  Apparatus  for  Testing  Paper 
and  the  like.  G.  O.  Woolley,  Gloucester.  Eng.  Pat. 
13,653,  July  16,  1894. 

The  machine  described  is  for  the  purpose  of  testing  the 
breaking  strain  of  paper  or  similar  material.  Referring  to 
the  drawing,  the  paper  to  be  tested  is  placed  between  the 
rings  A  and  B,  the  surface  of  the  uppir  one  being  covered 
by  india-rubber  ;  the  lower  ring  is  then  raised  by  the  screw 
F  so  as  to  firmly  clamp  the  paper  sheet.  By  use  of  the 
hand-wheel  at  the  top  of  the  apparatus  the  sliding  cylinder 
L  is  forced  down,  carrying  with  it  the  piston  G.  By  means 
of  the  spiral  spring  N  the  ram  U  is  thus  brought  to  bear 
upon  the  paper  until  the  latter  breaks.  The  index  J,  which 
slides  in  a  groove  in  the  cylinder  L,  carries  a  scale  indicating 


the   pressure  exerted.     The  amount   of  depression  of  the 
paper  is  ascertained   by  the  distance  of  the  index  below  a 


zero  mark   on   the   standard,  and  indicates  the  amount  of 
stretching  before  rupture. — J.  C.  C. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Analysis  of  American  Refined  Copper.     H.  F.  Keller. 
J.  Franklin  Inst.,  July  1894,  54—57. 

The  author  lias  found  Hampe's  original  method  (Zeits.  f. 
Berg.  Hiitt.  u.  Salinenwesen,  21,  218,  and  22,  93),  which 
consists  in  precipitating  by  electrolysis  the  greater  part  of 
the  copper,  separating  the  metallic  impurities  in  the  usual 
manner  from  the  remaining  solution,  and  determining  the 
non-metallic  elements,  such  as  oxj-gen  and  sulphur,  in 
separate  portions  of  the  sample,  well  adapted  for  "Lake 
copper." 

For  other  kinds,  and  especially  for  electrolytically  refined 
copper,  he  prefers  Hampe's  second  method,  already  abstracted 
in  this  Journal,  1894,  421. — J.  H.  C. 


Attempts   to   Estimate  Sulphur  Compounds  in    the  Atmo- 
sphere.    H.  Oates.     Proc.  Chem.  Soc.  1894  [143],  218. 

The  paper  contains  an  account  of  attempts  made  to  estimate 
the  total  amount  of  sulphur  compounds  present  in  the 
atmosphere  of  Sheffield. 

Various  forms  of  apparatus  and  different  oxidising 
agents,  such  as  hydrogen  peroxide,  sodium  peroxide,  iodine, 
and  potassium  permanganate,  were  tried,  but  in  none  of  the 
experiments  was  it  conclusively  proved  that  all  the  sulphur 
compounds  present  in  the  air  were  oxidised  and  retained  by 
the  apparatus  used. 
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The  molts  of  ihe  determinations  tend  to  show  that  the 
hi-   .it  -n l|»)m r  compounds  present   in  the  air,  wbioh 
have  been  piw  iouslj  published,  are  considerably  too  low,  and 
that  none  of  the  forma  of  apparatus  used  in  the  experi- 
ments desoribed,  are  capable  of  yielding  oorreol  results. 


tfuantitativi 


I    ,     rolylic     Analysis .     A. 
1894,  27,  B060     *0S1. 


i    issi  d.     Ber. 


Scbonq  emphasis  ■  -  laid  upon  the  necessity  for  inolnding 
tin'  current  measuring  instrument,  I"  it  ammeter  or  rolta 
meter,  in  the  electrolyticoircuit,  and  upon  it"'  northlessness 
of  iininv  published  results,  in  obtaining  which,  a  voltameter 
of  unknown  resistance  has  been  substituted  foi  tin'  alectro- 
lytio  cell  iii  tin'  moment  of  measuring.  The  method  of 
measurement  adopted  by  the  author  is  to  couple  in  tin-  main 
circuit,  tlir  battery,  the  electrolytic  cell,  mi  ammeter,  a 
variable  resistance,  and  a  switch,  by  which  the  current  may 
be  stopped  during  the  measurement  of  resistance;  tlii> 
latter  is  effected  by  means  of  a  Wheats  tone's  bridge, 
rheostat,  and  separate  battery ,  which  can  be  uncoupled  when 
nut  iii  use  ;  the  voltage  at  the  electrodes  is  determined  by  a 
voltameter,  which  may  be  switched  on  or  otT  at  will,  and  is 
placed  in  a  shunt  circuit  between  the  anode  and  cathode  con- 
nections of  the  cell.  1'sin^'  always  the  same  electrode- 
dimensions  ami  interpolar  -pace,  he  lias  made  a  number  of 
observations,  which  are  detailed  in  the  paper,  showing  the 


tempi  ii. -nt   intensity,  interpolar  roltage,  polarisa- 

ta i,  and  eli  -  trolj ten  it  different 

periods  ol  ile-  worki  and   f i  these  it   Is  seen  thai  i Ii.- 

eyanide  solutions  have  resistances  higher  than  those  ,,r 
doubli  .ami  far  higher  than  those  ol   acid-baths. 

In  pi  nun.  tei  may  Ix  n  idi  I  nj  Dumb  r 

of  elccti    lytic  cells,  and   i  ipeoial  iwiti  h  ibi  d, 

which  i-  o  arranged  thai  the  ourrenl  in  any  given  cell  may 
be  passed  either  through  a  separate  ammetei  circuit,  or 
through  a  resistance  equal  to  't.  al  pleasure  in  Ibi*  i 
reading  may  be  taken  without  any  break  ol  current  or 
ohangi  ol  re  iatance.  All  the  electrolysis  cells  are  arrai  I 
i.  i "ii  each  has  its  own  rheostat,  capable  ol  intcrpi 

ol    BO  obmi      I  -'■■■ii  secondary  •■■  Us,   with  an 
aggregate  interpolar  i  om- 

mended    for  general  mu  i    the]  tanl    than 

primary  batteries,  and  i  iblo  even  In  small  labora- 

tories, a  separate  circuit  witb  special  switch  boards  is 
arranged  so  that  the  voltage  al  the  ectrolysis 

cell  in. iv  in-  at  ol determined,  one  roltameter  being  used 

t'oi  ill.  Illustrations  of  the  author*  a  laboratory  nut  of  the 
various  connections  with  the  battery  and  instruments  are 
given.  \  long  Beriesof  experiments  is  then  described,  from 
wliieli  the  numbers  in  tin-  following  table  have  been  collated, 
to  show  the  wide  range  of  experimental  eonditinns  under 
which  good  quantitative  results  are  obtainable.  Italicised 
fipin,  whieh  the anthor especially  reoommendsi — 


.Vein!. 


B.xth. 


{„hA  results  obtained  with 


/        .1 


amperes 
per  100 

si.  Cm. 


Volts.     Tempi 


Tim.-. 


Remarks. 


lu 

Oxalic  ... 

o-3-ro 

2-5— S-4 

«C. 

58  -W 

Hours. 
2—24       Maintain 

111 



■  ■'5     I'll 

2-7— 3-4 

63—70 

3-3i 

Zn 

Tartaric  . 

0-5— 1-0 

3-6—4-8 

55—00 

li—  2         wash  before  breaking  current. 

Be" 

0'5—  r.; 

2-0-4-3 

to— 05 

21-4 

i  ■ 

U'5— 1-7 

2-4—4-2 

30—50 

3-6i 

Ni 

- 

0*5— ro 

2-7— 1-3 

15—70 

3-5 

Co 

0'5— 1-S 

2-7— 1*1 

us-  as 

21— «|      Conditions  as  for  Ni. 

Hg 

o-j— ro 

2-6—4-7 

23— 37 

U-51 

Ag 

0-2-0-5 

3-7-4-8 

go  -so 

lr— 5        Using  pun 

Sn 

Acetic  ... 

o-s-io 

.4-2 — 42 

25-30 

25  ce.  of  a  .".0  |kt  cent,  acetic  "acid. 

Sb 

„      sulphide  I  Na  .. 

.. 

0'3-r; 

0-8—1-8 

21—60 

2 — 174     Wa.sh  In  fore  breaking  current. 

Pb 

Nitric... 

Acetic  ... 

1-4—1-0 
OS 

■21-25 
4-3—4-9 

60-O5 
50-68 

1         Ana  1                weighed  is  Pbt  1 

Mn 

3                ..                     iniit«-.l  to  Mn,!!,. 

In  nearly  all  these  tabulated  experiments,  material  was 
taken  for  analysis  sufficient  to  give  from  0-2  to  0-1  grm. 
of  deposit,  and  the  lowest  current  intensity  ia  any  one 
series  corresponded  with  the  highest  time  reiiuiremeut.  The 
zinc  is  deposited  in  a  platinum  dish  previously  covered  with 
a  thin  film  of  copper;  the  antimony  in  a  platinum  ilish,  the 
surface  of  which  has  been  rendered  matt  by  means  of  a 
sandblast,  as  it  is  found  that  the  deposit  on  such  a  surface  is 
more  adherent,  so  that  the  current  intensity  may  be  increased 
and  the  duration  of  the  analysis  lessened.  The  methods 
used  for  preparing  the  solutious  are  sketched  in  the 
original  paper ;  and  further  numbers  are  given  to  show 
that  the  known  separations  of  metals  may  be  satisfactorily 
made.  In  the  electrolytic  separation  of  antimony  from  tin 
it  is  now  fouud  that  by  raising  the  temperature  of  the 
solution  from  normal  to  60D  C,  a  stronger  current  (J  '  5 
amperes)  may  be  safely  employed,  and  the  usual  period  for 
the  deposition  of  the  antimony  may  thus  be  reduced  from 
15  to  2  hours.  In  separating  copper  from  nickel  by  the 
acid  oxalate  process,  the  voltage  must  be  maintained  within 
the  limits  11  and  13.  In  the  iron-aluminium  separation 
unduly  high  current  intensity  is  to  be  avoided,  as  the  solu- 
tion   thus   tends  to  become  heated,   and    the   troublesome 


deposit    of   alumina   upon  the   iron    is   more    likely   to   be 
formed. — W.  <i.  M. 


Quantitative  Analysis  l»j  Electrolysis.    F.  liudorff.    Zcits. 
angew.  Chem.  1894^  388 — 389. 

For  tin  separation  of  mercury  from  other  elements  by 
electrolysis,  the  smallest  possible  current  must  be  used,  and 
more  free  acid  than  usual,  as  the  tendency  of  mercury  !■■ 
solve  co-pre-cipitated  metals,  removes  them  in  part  from  the 
influence  of  the  liquid.  Not  more  than  0*S  grin,  should  be 
used,  or  the  deposited  mercury  may  unite  into  globules, 
which  will  be  mechanically  carried  away  by  the  wash-water. 

For  the  mercury-cadmium  separation  add  from  2  to  5  cc. 
of  nitric  acid  (sp.gr.  =  1*2),  and  use  two  cells  for  eight  hours. 

Fur  mercury  and  zinc  use  the  chloride  or  nitrate 
solution  with  1  cc.  of  nitric  acid,  or  ten  drops  of  -'rong 
sulphuric  acid,  and  two  or  at  most  three  cells  for  eight 
hours  ;  with  four  cells,  zinc  also  should  be  separate  i. 

For  mercury  and  iron  add  four  to  five  drops  of  strong 
sulphuric  acid,  and  employ  two  or  three  cells. 

For  mercury  and  nickel  add  six  drops  of  sulphuric  acid, 
and  use   two  to  three  cells   over-night;    the  same    pr.. 
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may  be  employed  for  cobalt,    substituting   1   to   2   cc.   of 
nitric  for  the  sulphuric  acid. 

In  the  cast    of  manganese  and   mercury,  both  may  be 

tated  simultaneously,  but  the  manganese  must  not 

exceed  0'03  grm-. ;  three  drops  of  dilute  sulphuric  acid  are 

used,  and  two   cells,  the    manganese    being    collected   as 

bydrated  oxide  on  the  platiuuin  spiral  anoile  (this  Journal, 

059).     In  all   these  cases   the  solution  is  diluted  to 

.   and   the  battery   used  is    that   of    MeidiDger.     In 

depositing  nickel  from  the  sulphate,  no  trace  of  nitric  acid 

must  be   present,  or   precipitation   by  even  six    cells  will  be 

incomplete,  ami  the   operation   must  be   finished  with  the 

aid  of   a   stronger   current,  as,  for  example,  that   from   a 

Gulcher  thermopile. — W.  G.  M. 

The     Separation    of  Metals  by    Hydrogen    Pero.ride    in 
Alkaline    Solutions.      P.  Jannasch   and  E.   Rose.     Ber. 
1 S94,  27    ---' — 2231.     f>ec  this  Journal,  1891,  659  and 
103.7  (1892,  270;  and  1894,  67.) 
Separation    of    Bismuth    and    Zinc.  —  The    metals    are 
dissolved  in  Ditric   acid   (0-3—0-45  grm.  in  5  cc.  of  strong 
acid),  evaporated  to  dryness,  redissolved  iu  50  cc.  of  water, 
and  poured  with  constant  stirring  into  a  mixture  of  25  cc. 
of  a  3  or  4    per   cent,  hydrogen    peroxide   solution    with 
15    cc.   of    strong    ammonia.      The    yellowish    flocculent 
precipitate  of  hydrated  bismuth  peroxide  settles  readily  and 
is  poured  upon'a   filter,  where  it  is  washed,  first  with  dilute 
ammonia,    and   then    with   water;     redissolved    in    dilute 
nitric  acid   (1  :  4),  and  reprecipitated  as    described  ;    the 
dilute  acid  used  for  dissolving  and  washing  the  precipitate 
should  not  exceed  40  cc.  and   should  be   measured  first. 
The  precipitation  must  be  effected  by  pouring  the  metallic 
salt   solution  into  the  alkaline  peroxide,  as   the   contrary 
order  would  involve  the  local  acidification  of  the  first  drops 
of  ammonia,  with  a   consequent   ioss    of   oxygen,   and   it 
would  cause  a  co-precipitation  of  a  part  of  the  zinc  before 
the  ammonia  was  added  in  excess,  and  a  portion  of  this 
zinc  would  be    permanently  retained  in  the   bismuth  pre- 
cipitate,  even   though   the*  greater   proportion    ultimately 
passed   into   solution.      For    ordinary   analyses    a    single 
precipitation    will    suffice.       The    bismuth    precipitate    is 
detached  from  the   filter  paper,  and  the  latter  is  cut  up  and 
heated  in  a  platinum  crucible  placed  within  a  nickel  air-bath 
covered  with   asbestos   card,   until  charred;   the    cover  is 
then  removed,  and  the  residue  burned   to  ash ;  it  is  next 
moistened  with  strong  nitric  acid  and   dried.     The  bulk  of 
the  precipitate  is  now  added,  and  the  whole  is  first  com- 
pletely oxidised  in   the   air-bath,   and  then   ignited  untd 
constant   in.  weight.       The  authors  prefer  this  method  to 
the  oxvgen  ignition  previously  described  by   one  of  them 
(this    journal,    1894,    67).     "  Since    both    the    hydrogen 
peroxide   and   the   ammonia   generally   contain   traces   of 
silica,  it  is  safer  to  examine  the  bismuth  precipitate,  or  to 
make  a  blank  test  with  volumes  of  these  substances  equal 
to  those  that  are  used  in  the  process.     The  filtrate  from 
the  bismuth  is  evaporated  to  dryness  with  constant  stirring 
in  a  deep  porcelain  (not  platinum)  dish  ;  the  residue,  after 
removal  of  the  stirrer,  is  heated  on  an  air-bath,  and  then  on 
asbestos  card,  until  all  ammonia  salts  are  expelled ;  it  is 
then  moistened  with   two  drops  of  nitric  acid,  dissolved  in 
water,  filtered,   and   precipitated   with   sodium    carbonate. 
The  zinc  carbonate  is    ignited  in  a  porcelain  crucible,  and 
the  oxide  is  examined  for  silica  and  foreign  bases.     The 
results  are  good. 

Separation  of  Bismuth  and  Nickel.— This  separation  is 
conducted  like'the  last :  but  the  nickel  may,  if  wished,  be 
precipitated  directly  with  soda,  without  previous  heating. 

On  metal  separations  by  means  of  ammonium  per- 
sulphate.— The  substitution  of  ammonium  persulphate  for 
the  hvdrogen  peroxide  in  these  separations,  generally 
involves  longer  heating,  and  produces  a  less  agreeable 
precipitate  to  work  with,  aud  moreover,  owing  to  the 
formation  of  sulphuric  acid  by  its  decomposition,  it  is 
impossible  to  estimate  sulphates  in  the  same  solution, 
whilst  it  produces  interfering  reactions  in  the  presence  of 
metals  which  form  difficultly  soluble  sulphates.  The 
authors  are  continuing  their  experiments  in  this  direction. 

-W.l,.  M. 


Separation   and  Estimation  of   Tin  and  of  Antimony    in 
Alloys.     Jlengin.     Comptes  rend.  1894.  119,  221. 

The  author  treats  the  alloy  (for  example,  anti-friction  ' 
metal)  with  nitric  acid,  collects  the  insoluble  oxides  of  tin 
and  antimony,  washes,  calcines  and  weighs  them  (M). 
The  mixed  oxides  are  next  suspended  in  hydrochloric  acid 
and  water,  and  a  ball  or  plate  of  pure  tin  added,  whereupon 
the  antimony  is  reduced  to  metal,  and  the  tin  converted  into 
chloride:  the  reaction  is  best  accelerated  by  heat;  about 
3  hours  being  then  necessary,  for  1  •  5  to  2  grins,  of  oxides. 
The  precipitated  antimony  is  washed  by  decantation  with 
water  which  has  been  boiled  and  cooled  out  of  contact  with 
air ;  then  collected  aud  washed,  first  with  water  and  then 
with  alcohol;  dried  and  weighed  (A).  There  is  no  appreci- 
able oxidation  of  the  antimony  and  the  method  is  very 
exact.     The  tin  is  estimated  by  difference. 

M  —  A  x  1-262  =  weight  of  tin  oxide  ;   the  latter  mul- 
tiplied by  0-78667,  gives  the  weight  of  tin  iu  the  alloy. 

An  alternative  method  for  the  estimation  of  the  tin  is  to 
precipitate  the  latter  by  zinc. 

The  following  figures   (indicating  grms.)   of  an  analysis 
show  the  accuracv  of  the  method  ; — 


Samples  taken. 

Oxides  found. 

Metals  found. 

Tin 1-162 

}   3'131    { 

The  plate  of  tin,  introduced  to  effect  the  reduction  of  the 
oxides,  lost  6-918  grms.— E.  R.  B. 


The     Valuation     of    Artificial     Manures.       E.    Henfeldt. 
Zeits.  angew.  Ohein.  1894,  383—386. 

This  is  a  review  of  the  principal  phosphatic,  nitrogenous 
and  potassic  manures,  and  of  the  methods  of  analysing 
them.  Thomas  sla<r  from  different  works  varies ;  for 
whilst  the  value  of  the  tetra-basic  phosphoric  acid  may  be 
usually  taken  as  half  that  of  '.'  soluble  "  phosphoric  acid,  it 
may  in  practice  range  from  two-thirds  to  one-third, 
Bohemian  slags  being  the  less,  and  those  from  Rhenish 
Westphalia  the  more  valuable.  The  cause  of  this  variation 
is  not  yet  known,  but  high  manurial  value  appears  to 
be  correlated  with  high  silica  percentage.  The  citrate 
solution  method  gives  the  most  trustworthy  indication  of 
the  value  of  Thomas  slag,  but  is  somewhat  too  lengthy  for 
general  use  when  many  samples  are  being  treated  con- 
currently. In  applying  it,  the  basicity  of  the  slai;  is  first 
ascertained  by  shaking  5  grms.  of  the  meal  with  a  1  per 
cent,  citric  acid  solution,  and  determining  the  degree  of 
neutralisation  by  acidimetry.  5  grms.  of  fresh  slag  are  then 
weighed  into  a  litre  flask,  and  to  this  are  added  con- 
secutively, sufficient  5  per  cent,  citric  acid  solution  to 
satisfy  the  basicity.  200  cc.  of  an  acid  citrate  solution,  and 
enoDgh  water  to  bring  the  total  volume  to  500  cc.  The 
whole  is  shaken  for  half  an  hour  in  a  Stutzer  apparatus,  and 
is  then  ready  for  the  molybdate  determination.  The  acid 
.citrate  is  prepared  by  dissolving  150  grm.  of  citric  acid  in 
water,  neutralising  with  ammonia,  adding  10  grms.  of  citric 
acid,  and  making  the  whole  up  to  a  litre.  Among  nitrogen- 
ous manures,  nitrates  are  best,  because  the  whole  of  their 
nitrogen  is  directly  assimilable  by  the  plant,  whilst  amnionic 
nitrogen  loses  10  per  cent,  during  its  conversion  into  nitric 
nitrogen,  and  organic  nitrogen  proportionately  more  during 
its  successive  conversion  into  ammonia  and  nitrate.  li> 
applving  Kiihn's  modification  of  the  ziDC-iron  method,  the 
iron  must  be  free  from  oxide,  so  that  metal  'reduced  by 
hydrogen  should  be  avoided.  As  a  means  of  applying 
potash  and  phosphoric  acid  conjointly  to  the  soil,  especially 
when  mixed  with  ammonium  nitrate,  potassium  phosphate 
should  command  a  laree  market  if  it  could  be  produced  at 
a  reasonable  price. — W.  G.  M, 
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/    'inn ittnii  of  Phosphoric   Acid  by  the   Citrate   Method. 
P.  Glaser.    /.cits,  angew.  Chem.  1894 

li  It  well  known  thai  when   solution!  ol    phosphates  < 

Mining   oeltbcr   lime,   iron,   alumina,    noi 
analysed  by  the  citrate  method  variable  results  are  obtained 
Biding  i"  the  quantitj  of    n  nixture  employed. 

Ofape  and  Tollena  (J,  I.  Land"  .  30,  18)  have  alread] 
observed  that  n  portion  of  the  phosphoric  acid  remains  in 
-olutiuii;  on  addition  of  a  large  excess  of  maguc-ia  mixture, 
Huvoyvi'i  mote  majgneaia  la  precipitated  than  correaponda 
with  the  phoaphorio  acid  contained  io  the  precipitate,  and  ■ 
compensation  of  errors  i-  the  result.  Bnl  in  the  case  of 
solution-  of  phosphates  containing  lime  it  is  found  that  the 
analytical  results  are  not  affected  to  bo  great  an  extent  by 
increasing  the  amount  of  magnesia  mixture,  consequently 
differences  must  in  these  cases  bi  ascribed  to  the  retention 
of  phosphoric  acid  in  solution.  Neubauer  has  shown  I  /■> lils 
unorg.  (.'hem.  2,  15 ;  4,  851)  that  when  phosphoric  acid  is 
precipitated  from  an  ammoniacal  solution  (such  as  a 
solution  oi  the  molyhdic  precipitate)  bj  magnesia  mixture 
and  the  precipitate  is  ignited,  a  loss  of  phosphoric  acid  by 
latilisation  occurs.  Phis  he  believes  to  be  explained  by 
the  formation  of  the  salt  Mgi  Ml  ,),i  l't  >,  > ...  which  i^  tii-t 
cmiMTtcd  into  Mgil'n,).,  and  subsequent!)  into  P]0(  and 
MgAO,. 

rhe  present  author's  experiments  -how  that  also  with 
the  citrate  method  a  portion  ol  the  phosphoric  acid  is 
volatilised  under  certain  circumstances,  This  was  actually 
proved  by  igniting  the  precipitate  in  a  crucible,  the  lid  of 
which  was  covered  with  magnesia  to  absorb  the  l\.< ',;  the 
volatile  phosphoric  acid  was  then  estimated  h\  the  niolvb- 
diiiuin  method.  When  a  solution  of  alkali  phosphate  is 
mixed  with  100  cc.  of  ammonium  citrate  solution  and 
precipitated  with  only  a  slight  excess  of  magnesia  mixture, 
a  portion  of  the  phosphoric  acid  is  volatilised  on  igniting 
the  precipitate;  this  loss,  is,  however,  quite  annulled  if  a 
certain  excess  of  magnesia  mixture  is  made  use  of  and  the 
amount  of  magnesinm  pyrophosphate  then  obtained  corre- 
sponds with  that  obtained  By  the  molybdmum  method. 
The  author  gives  the  following  theoretical  explanation  :  — 
Ammonium  citrate  enters  into  double  decomposition  with 
magnesium  chloride,  so  that  when  hut  a  slight  excess  of 
magnesia  mixture  is  used  there  will  be  present,  at  a  given 
period  of  the  operation,  relatively  little  magnesium  chloride 
and  much  animouinm  salt,  so  that  the  salt,  Mg(  N  Il,),(  PO^o, 
will  be  formed  as  stated  by  Xeuhauer.  The  author  worked 
with  quantities  of  disodiom  and  dipotassimn  phosphate 
corresponding  with  about  0'3 — 0-1  grm.  of  magnesium 
pyrophosphate.  To  ensure  accuracy,  it  appears  to  be  essen- 
tial  to  employ  about  10  CC.  of  magnesia  mixture,  and  to 
stir  well  during  the  precipitation  ;  the  test  should  then  be 
placed  aside  for  several  hours  and  stirred  at  interval-. 

The  results  have  no  practical  bearing  on  the  estimation 
of  phosphoric  acid  in  manures,  for  the  presence  of  lime  and 
iron  salts  in  these  (using  25  CO.  of  magnesia  mixture) 
reduces  the  volatility  of  phosphoric  acid  (even  when  large 
quantities  are  present)  to  such  an  extent  that  it  need  not 
be  taken  into  account. — A.  R.  L. 


The  Testing  of  Zinc  Ores  and  Products  of  Manufacture. 

Y.  Meyer.      Zeits.  angew.  Chem.  1894,  :V)\— :S9.">. 

Tnr:  methods  used  in  zinc-works  are  described  with  the 
hope  of  eliciting  discussion,  which  may  lead  to  the  selection 
of  an  uniform  standard  process. 

Determination  of  Zinc— Ob  gnu.  of  the  finely-powdered 
ore  (raw  or  roasted),  zinc-dust  or  zinc-white,  or  1  gnu.  of 
retort  residue,  is  treated  with  10  cc.  of  cold  aqua  n 
(i  HN<  I ,:  2  1101)  in  a  small  flask,  which  is  then  warmed. 
After  evaporating  off  excess  of  acid,  the  residue  is  dissolved  in 
iOcc.  of  sulphuric  acid  (1  of  66  B  *  2H.;i)i.  which  is  next 
evaporated  until  fumes  oi  sulphuric  anhydride  are  given  off. 
On  cooling,  60  to  80  cc.  of  water  and  It)  ee.  of  sodium  thio- 
sulphate solution  (1:8)  are  added,  and  the  mixture  is 
boiled  until  the  liquid  portion  has  become  clear,  when  it  is 
filtered  from  the  precipitated  copper  and  cadmium  sulphides 


lead  tolj  I  alphur.     it  i-  now  tooo  ..> 

nitric  acid,  ami  boiled  until  precipitated  lulphoi  (from  uV 
thiosulphate)     bai    collected    Into    globules,    leaving   ih. 

1  'In  ad, In,  of  ammonia  |  •-     II 

precipitant!  iron,  lad  dnminn,  and  ■  farther  addition  of 
B0  cc  oi  bromine  water  when  almost  cool,  brings  down  the 
manganese  also.  Aftei  Handing,  the  liquid  a  boiled,  t.. 
removi  excess  of  bromine,  und  filtered  i  the  mixed  pteeini 
tai,  i- i.  lissolved,  without  thorough  washing,  m  lor,  of 
aqua  ri  pa,  >nd  repreciaitated  The  tsa  filtrates) baidf 
united,  are  made  up  to  md  allowed  td    land  . 

night.     On  the    following  da]    this  liquid   is  titrated  with 

sodium  sulphide  aolnti I  oc      ctrroO'OlgRB   /•>  .  -.Inch 

must  be  iv  si.uiilai.il..  i  eat  h  time,  using  ■  quantity  of  >.ioe 
approximately  equal  to  thai  in  the  test,  dissolving  it  in 
10  oe,  of  aqua  regia,  addin  of  anrmenia,  diluting 

to     100    DC  .    and    allow  in:      il       o.        i  u..l      01  In 

titrating,  the  sulphide  is  run  in  with  constant  stirring,  the 

thin  gla-s  tube  used  as  a  stirrer  serving  to  withdraw  a  drop 
from  tunc  to  time,  for  tc-l  with  a  -trip  of   lead  pap  I  I  i 

formation  of  a  just  perceptible  dark  ring  on  the  paptr  at  the 
edge  of  the  drop  marks  the  end  ol  the  reaction  i.-.  :,r, 
made  iii  duplicate,  and  give  closely-approximate  result*  io 
different  hands;  out  ot  167  determination-  worked  -ioiul 
laneou-ly  hy  two  chemists,  only  live  showed  a  variation 
aXC  cling  1   per  cent. 

Sulphur  Determination.     0-5  grm.   of   the   finely-pow- 
dered raw  blende,  or  2  gnu-,  of  roasted  ot  residui 
are  treated  with  1 0  cc.  of  fuming  nitric  acid  Ins  small  flask  j 
with  rich  blendes,  the  addition  of  a  fen  potassium  chlorate 
crystals  prevent- -,|i. nation   .if   sulphur,      When    .ill    action 
in  the  cold  has  ceased,  the  liquid  i-  evaporated  to  dryni 
twice  with  hydrochloric  acid,  to  expel  all  nitric  acid,  ant 
then  diluted  io  su  ,n    Ion  cc.     The  iron  is  then    precipitated 
i.\  ammonia,  and  filtered  off.     After  boiling  to  expel  am- 
monia, 5  cc  of  hydrochloric  acid  i-  added,  ami  the  sillphtlti 
acid  is  precipitated  boiling  by  barium   chloride.     The  roast- 
ing-furnace  manager  judges  of  the  completion  of  his  wort 
by  the  degree  of  discolouration  produced  by  the  reaction  of 
10  cc.  hydrochloric  acid   with  a  measured  quantity  of  the 
ore    upon  a  neutral  or  weakly  alkaline    lead   acetate   paper, 

suspended    in    the  neck    of  a    Mask    tighih    cl I   by    tie 

thumb.  A  long  table  is  given  for  the  conversion  of  grins. 
PbSi  >   mto  percentages  of  sulphur. 

In  dealing  with  metallic  /inc.  3  gnu-,  of  borings  are  dis 
solved  in  dilute  sulphuric  acid  <  1  :  4).  filtered  from  the 
lead  residue  into  a  ">on  cc.  Husk,  from  which,  after  tilling 
to  the  mark,  50  cc.  are  withdrawn  for  each  determination, 
flic  separation  by  means  of  thiosulphate  and  the  zinc 
titration  arc  carried  out  as  above  described. — W.  0.  M. 


Quantitative  Estimation  of  Nickel  !>y  Means  oj  Ammo- 
niacal Mercuric  Cyanide.  V .  \V.  Schmidt.  Ber.  1894, 
27,  1624—1627. 

Hi  u:i\i.  in  mind  the  known  fact  that  nickel  may  be  preci- 
saiphide  b)  means  of  normal  (colourlc— )  ammonium 
sulphide,  and  that  the  precipitation  i-  assisted  by  the 
,  of  ammonium  salt-,  the  author  has  devised  the 
following  method: — The  nickel  solution  i  I"  cc.  containing 
about  1  per  cent,  of  metal)  is  mixed  with  an  exi 
ammonium  nitrate  and  sufficient  ammonia  added  until  the 
liquid  has  a  faint  bluish  colour;  too  gi  -of  ammonia 

must,  however,  he  avoided  as  it  leads  to  the  formation  of 
poly-  i  yellow)  sulphide  of  ammonium  during  the  treatment 
which  follows.  An  excess  of  sulphuretted  hydrogen  water 
is  now  added  to  the  boiling  solution  whereby,  after  con- 
tinuing the  boiling  for  a  short  period  the  whole  of  the  nickel 
is  thrown  down  as  sulphide,  and  in  a  form  which  can  easily 
be  filtered  from  the  colourless  supernatant  liquid  :  it  is  then 
washed  with  a  hot  solution  containing  sulphuretiisl  hydrogen 
and  ammonium  nitrate.  The  nickel  sulphide  so  obtained 
resists  the  oxidising  influence  of  the  air  to  about  the  same 
extent  a-  freshrj  -precipitated  cupric  sulphide  After  washing 
the  nickel  sulphide  it  is  converted  into  nickelous  oxide  by 
evaporating  with  mercuric  cyanide   and  subsequent  ignition 
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in  the  manner  previously  described  (this  Journal,  1894, 548) 
and  weighed  as  such.  The  test  analyses  show  that  the 
method  yields  perfectly  satisfactory  results. 

In  considering  the  action  of  ammonium  nitrate  in  promot- 
ing the  precipitation  of  metallic  sulphides,  the  author 
mentions  that  from  u  solution  of  zinc  sulphide  in  ammonium 
chloride,  the  sulphide  may  be  precipitated  completely  by 
adding  calcium  chloride,  magnesium  sulphate,  and  certain 
other  neutral  salts.  In  the  same  manner  from  the  solution 
of  oxyth.oarseiiious  acid,  oblained  by  mixing  solutions  of 
sulphuretted  hydrogen  and  arsenic  trioxide,  the  whole  of  the 
arsenic  may  be  precipitated  as  trisulphide  on  addition  of 
sodium  chloride,  potassium  iodide,  ammonium  carbonate, 
magnesium  sulphate,  &c,  whilst  such  a  solution  undergoes 
decomposition  on  addition  of  hydrochloric  acid.  Also  the 
hitherto  unknown  orange-red  solution  of  thio-  or  oxythio- 
antimonious  acid,  which  the  author  obtained  by  mixing  a 
very  dilute  solution  of  tartar  emetic  with  sulphuretted 
hydrogen,  is  precipitated  by  addition  of  certain  neutral  salts 
thereto.  All  these  exhibit,  therefore,  the  behaviour  of 
colloidal  solutions,  from  which  the  fact  that  certain  neutral 
salts  favour  the  precipitation  of  the  corresponding  sulphides 
derives  a  simple  explanation. 

The  author's  previously  expressed  opinion  that  ammo- 
niacal  mercuric  cyanide  would  effect  the  decomposition 
of  many  sulphides  is  therefore  confirmed.  Not  only  is 
powdered  copper  pyrites  rendered  black  when  evaporated 
with  ammoniacal  mercuric  cyanide,  but  the  residue,  alter 
ignition,  is  completely  soluble  in  hot  hydrochloric  acid. 
This  operation  may  be  carried  out  in  a  short  time,  whereas 
the  oxidation  of  copper  pyrites  with  fuming  nitric  acid  or 
potassium  chlorate  and  hydrochloric  acid  takes  several 
days. 

The  author  mentions  in  a  footnote  that  a  good  method  of 
decomposing  copper  pyrites  is  to  carefully  roast  the  finely- 
pulverised  mineral  in  a  porcelain  crucible ;  the  residual 
copper  and  ferric  oxides  are  then  readily  soluble  in  warm 
concentrated  hydrochloric  acid,  and  both  metals  may  be 
estimated  in  the  solution. — A.  K.  L. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Maltol.     J.  Brand.     Ber.  27,  806. 
See  under  XVII.,  page  1213. 


Picein  :  A  Glucoside  obtained  from  the  Foliage  of  the 
Pine  (Pinits  Picea).  Tanret.  Comptes  rend.  119 
1894,  80. 

.See  under  XX.,  page  1217. 


The  Influence  of  the  Acid  Molybdates  of  Soda  and 
Ammonia  on  the  Rotatory  Power  of  Rhamnose  (Isodul- 
cite).     I).  Gernez.     Comptes  rend.  119,  1894,  6.3 — 65. 

The  following  conclusions  are  drawn  : — 

1.  A  small  addition  of  a  molybdate  to  a  solution  of 
Rhamnose,  determines  a  relatively  large  increase  in  the 
rotatory  power;  but  further  equal  increments  in  the  pro- 
portion of  molybdate  produce  a  less  and  less  marked  effect, 
until  at  length  the  rotatory  power  ceases  to  grow. 

2.  The  maximum  increase  is  obtained  when  the  amount 


The  rotatory  power  then  becomes,  (a)1*  =  +  22' -95  and 
+  19° -91  in  the  case  of  acid  sodium  and  acid  ammonium 
molybdate  respectively.  (Rhamnose  dissolved  in  water 
alone,  (o)„  =  +  9'- 7..' 

3.  The  relative  weight  of  molybdate  required  to  produce 
the  maximum  effect,  is  identical  with  that  which  exerts  a 
similar  influence  in  the  case  of  mannitol,  sorbitol,  and 
persistol.— U.  T.  P. 


ORGANIC   CHEMISTRY.— QUANTITATIVE. 

The  Determination  of  the  Nitrogen  in  Nitrates,  X itro-  and 
Nitroso-Compounds  in  the  Wet  Wag.  M.  Kruger. 
Ber.  1S94,  27,  1633. 
Kjeldahl's  original  method  cannot  be  applied  to  the 
determination  of  nitrogen  in  substances  containing  the 
nitrogen  linked  to  oxygen.  The  author  reduces  such  sub- 
stances by  means  of  a  solution  of  stannous  chloride  in  hydro- 
chloric acid  (containing  150  gnus,  of  tin  to  the  litre)  and 
metallic  tin.  The  latter  should  be  made  by  precipitating  a 
solution  of  stannous  chloride  with  zinc.  After  reduction,  the 
substance  is  treated  with  strong  sulphuric  acid  and  potassium 
bichromate,  in  the  way  previously  described  bv  the  author 
(this  Journal,  1894,  425). 

The  numbers  obtained  in  this  way  are  said  to  be  very 
satisfactory. —  T.  E, 


Examination  of  Beeswax.     E.  J.  Parry.     C'hem.  and 
Druggist,  1894,  692. 

A  careful  application  of  Hubl's  test  of  titrating  with 
standard  alkali,  and  then  saponifying  with  alkali,  will  yield 
excellent  results.  If  this  test,  combined  with  those  of 
specific  gravity  and  melting  point  (which  should  closely 
approximate  63d  C.)  be  applied,  the  deduction  drawn  will 
be  such  as  to  exclude  adulteration  with  nearly  all  other 
substances.  The  figures  for  specific  gravity  of  pure  white 
wax  are,  with  Parry  and  Estcouit,  0962  and  0963  respec- 
tively, whilst  Schmidt  obtained  the  number  0-961. 


Remarks  on  the  Alcohol  Extraction  of  Beetroot. 
Wiskirchen.     Zeits   Zuckerind.  1894,  44,  700. 

Toixexs  and  Hermann  recommend  that  basic  lead  acetate 
shall  be  added  to  the  beetroot  sludge,  instead  of  to  the 
filtered  extract.  The  author  remarks  that  this  is  as  advan- 
tageous to  the  extraction  as  to  the  digestion  ;  it  not  only 
hastens  the  operation  considerably,  but  also  lessens  the 
dilation  of  the  cell  membrane. — A.  B.  L. 


The  Gravimetric  Method  of  Estimating  Cupric  lleducing 
Sugar  with  Fen-ling's  Solution.  C.  Killing.  Zeits.  angew. 
Chem.  1894,  431—433. 

Of  the  numerous  methods  that  have  been  devised  for  tho 
gravimetric  estimation  of  sugars  the  Marcker-Allihn  is  the 
most  generally  adopted  ;  it  consists  in  collecting  the  cuprous 
oxide  in  a  Soxhlet's  asbestos  filter,  reducing  it  in  a  current 
of  hydrogen,  and  weighing  as  metallic  copper.  The  method 
leaves  nothing  to  be  desired  in  point  of  accuracy  when  the 
tubes  are  packed  with  asbestos,  which  will  withstand  the 
action  of  hot  potash  and  nitric  acid.  At  the  present  time, 
however,  long-fibered  asbestos  is  no  longer  obtainable  on 
the  market,  and  since  this  is  so,  the  method  cannot  give 
such  good  results.  Miircker  ( HanUbuch  Spiritusfabrikation 
4  Aufl.,  85)  has  already  observed  that  certain  kinds  of 
asbestos  are  not  adapted  for  this  use.  The  author  describes 
the  following  experiments  made  with  the  object  of  verifying 
this  observation  :  — 

A  tube  was  packed  with  glass-wool  and  asbestos,  which 
had  been  treated  with  soda  and  acid,  and  had  already  been 
used  six  times  for  the  estimation  of  sugar ;  it  was  dried 
and  weighed.  Through  it  was  filtered  60  cc.  of  boiling 
Fehling's  solution  diluted  with  an  equal  volume  of  boiling 
water,  as  in  Allihn's  method.  It  was  then  successively 
washed  with  water,  alcohol,  and  ether,  dried  and  re-weiirhed, 
when  it  was  found  to  have  lost  0-0053  gim. ;  on  treatment 
with  nitric  acid  it  sustained  a  further  loss  of  0-0032  grm. ; 
when  again  treated  with  IVhling's  solution  it  lost 
0-0029  grm.;  and  under  the  influence  of  2  cc.  of  nitric 
acid  it  lost  0  0076  grm.  A  tube  was  packed  with  new 
specially-selected  long-fibre  asbestos ;  it  was  treated 
successively  with  20  per  cent,  soda,  water,  and  nitric  acid  ; 
on  being  subsequently  washed  with  water,  alcohol,  and 
ether  it  was   found  to  have  lost  0  0086  grm.     It  was  now 


THE  JOURNAL  or  Tin:  socir.TY   op  tn  imic  \  i.   initsj  i;y 


1227 


treated  with  60  oc.  of  hoi  Fohling**  notation  and  SO  t>  ol 
wini-r.  when  the  lo««  amounted  to  0  0020  gnu.  Treated 
with  nitrioacid  it  lost  0*0039  gnu  .  and  treated  subsequently 
with  l-chling'-  solution  il  lost  0-001 1  grin.;  afurthei 
of  0*003-1  grm.  waa  Buatained  when  it  waa  again  treated 
with  nitric  acid.  Glass-wool,  whioh  il  employed  foi  pack- 
ing the  lower  pari  of  the  Uttering  tubea  (beneath  the 
asbestos),  also  frequently  sustains  loss  under  similai  tn 
men!  in  that  above  described  ■  thus:  0*8  grm  of  glass- 
wool  lost  0*0043  grm.  after  being  used  for  the  filtration  of 
Folding's  solution;  0*0030  srm.  on  subsequent  treatment 
with  "  oc,  of  nitric  acid  ;  and  a  further  loss  ol  0*0069  grm. 
oeoumd  when  it  ait  again  used  [or  filtering  Fehling'a 
solution. 

Tin*  author  then  quotes  the  recent  experimental  of  Nihoul 
(Chem.  Zeit.  1893,500;  this  Journal,  1894,  845)  and  of 
Gronhut  (this  Journal,  1894,845);  he  then  describee  the 
following  method,  which  i-.  he  states,  easily  carried  out  and 

gives  good  results  : — 

The  cuprous  oxide  is  collected  and  washed  on  a  paper 
filter,  unii  the  whole  dried  at  100  ;  the  <try  oxide  is  then 
detached  as  completely  .is  possible  from  the   filter,  b 
fened  to  a  tared    crucible,    weighed,  and   calculated    to 

metallic  copper  by  mean- of  the  tutor  0*888.  The  filter- 
paper  is  then  incinerated  in  a  separate  crucible  ;  the  residue, 
alter  deduoting  the  ash  of  the  paper  and  lite  copper 
retained  by  it  (which  is  arrived  at  by  a  apecial  experiment ), 

i-  weighed  as  cupric  oxide,  and  the  weight,  after  being 
calculated  to  metallic  copper  by  the  factor  0-7986,  added  to 
that  of  the  main  quantity.  The  author  ignores  the  presence 
of  the  organic  substance,  which  is  said  to  he  retained  by  the 
cuprous  oxide  (see  Nihoul,  /or.  cii.),  as  the  quantity  i-  too 
small  to  be  taken  into  account ;  in  one  experiment, 
however,  0-4641  grm.  t'u.tl  gave,  on  reduction  with 
hydrogen  in  a  Rose's  crucible,  0*4117  grm.  Go  instead  of 
0*4120  grm.— A.  R.  L. 


Gravimetric  Estimation  of  (  Htpric 
Means  of  Fehling's  Solution.  A. 
Chem.  1894,  520—531. 


Reducing    Sugars  by 
Prager.    Zeits.  angew. 


Killim;    (Zeits.    angew.  Chem.    1894.    481  :  this    Journal, 
1S94,  1226)   has   drawn  attention   to    the  inaccuracy  of  the 
Marcker-Allihn    method    of    estimating    cupric    reducing 
sugars;    Nihoul    (them.    Zeit.   17,   500,   18,   881;  also  this 
Journal,   1894,   S4j)  and   Granhot  (Chem.  Zeit.  18,  4  17  ; 
this  Journal.  1894,  845),  in  the  course  of  a  controversy  on 
the  respective  merits  and  demerits  of  the  asbestos  filtration 
method  and  the  paper   filtration   method,  have  pointed  oul 
several  sources  of  error  in  both.     The  author  states  that  the 
reasou  that  low  results  are  obtained,  even  after  repeatedly- 
evaporating  the  precipitated  cuprous  oxide  with  nitric  acid 
previously  to  igniting  it,  is  to  be  traced  to  the  formation  of 
small  lumps,  which    occlude    reduced   copper  and  protect  it 
from  oxidation.     The  formation  of  these  lumps  is  avoided 
by  the  modifications  to  be  described,  and  the   method  then 
gives   exact    iesults: — The    precipitated    cuprous    oxide    is 
collected  on  a  double  filter.      The  filter  and  precipitate  are 
then  dried,  which  can  be  accomplished  in  1 3  minutes  ;  the 
precipitate  is  then  detached  and  placed  on  a  piece  of  glazed 
paper,  the  filter  being  meanwhile  incinerated  in  a  platinum 
crucible,  and  the  ash  reduced  to  powder  by  means  of  a  piece 
of  platinum  wire.     When   cool,  the  cuprous  oxide  is  trans- 
ferred to  the  crucible,  which  is   then  ignited  over  a  minute 
flame  and  the  enprous  oxide  stirred  until  it  is  converted  into 
a  fine    powder.      The  crucible   and   its    contents   are   now 
ignited  for  some  minutes  in  a  larger  flame  and  then  weighed. 
No  increase  in  weight  is  obtained  by  treatment  with  nitric 
acid   and  subsequent   ignition.     If  ash-free  filter  papers  of 
equal  size  are  employed,  it  is  only  necessary  to  make  one 
blank  experiment  with  pure  Fehling's  solution  in  order  to 
arrive  at  the  amount  of  copper  which  is  retained  by  the 
filter.     The  results  are  generally  in  agreement   with  those 
obtained  by  the  asbestos  filtration  method. — A.  R.  L. 


I     V!       Oravimetrii     Method   ol     Estimating    <■ 
1    Gand.    Comptei  rend  119.1894,478-  179 

that  Boxhlet'a  Ida  too  high 

results  .  ,11  qoantil  .      q . 

■ion  with  hydrogen. 
I'hc  method  proposed  by  the  autboi  ia  rta  followa  :  — 

Ml  •'  I   Ki  hling'-i  solution  and 

ol   rater  into  a  poteehiln  dial     boil  tor  two  or  three 
plat  a  the  dish  on  a  boili       i        bath,  and  add 

ic  harine  liquid  to  I itimatcd,  which  ahoold 

be  previously  diluted  to  a  strength  of  about  I  in  lot 

the  end  of  in  minutes,  redaction  1»  io(  iplete,  the  inner- 

natanl  liquid   it  decanted  and  the   |  rashed  with 

boiled    distilled     water,    care     being    taken    to    retain    the 
precipitate.      When    the  washing-  are  no  longer  alkaline  to 
hthalein  thi  i    is  washed  into  .>  Bask  of  80 

to  L'.r>  ce  capacity,  of  whioh  the  volume  at  0°C.  ia  known. 
The  volume  is  made  up  wiih  boiled  distilled  water.     I  h.  n. 
il  1'  be  the  weight  ,,r  ti,,-  liquid,  pin-  the  precipitate  contained 
in  the  tla-k  al  temperature  /,  tin-  volume  — 
V*        \      i    .   8/3  I  - 

U80,  the  density  A  of  dry  cuprous  oxidi  I,  and 

(/  the  density  of  water  at  I  i  deduced  from  tablet  I,  the  weight 

of  the  precipitate  /•  is  obtai 1  by  the  formula  — 


P  = 


P  =  Vt  -/ 


1 


d 

A 


weight  of  cuprous  oxide  obtained  do.  s  n..t  vary  pro- 
portionally with  the  weight  of  il,.  -  ,.■  ir,  and  the  author 
gives  the  following  tables: — 


Cu,0. 

Glucose. 

ttlucoae. 

Menus. 
10 

Mgrms. 
5*413 

Mgi 

too 

Mgrms. 
16*921 

20 

»*761 

200 

91  047 

30 

1 1*  197 

300 

13S-M2 

60 

23*030 

-too 

188*928 

The  error  of  experiment  is  claimed  to  be  only  1  in  1,000 
when  P  is  carefullv  corrected  for  temperature  and  pressure, 

— T.  A.  G. 

The    Estimation    of  the    Sugar  -  '  'anient    of    Tanning 
Materials,   Tanning    Extracts,    Tanning    Liquors,   and 

Weighted    Leather.     V.   Scbroeder.    A.    Rartel.  and  W. 

Schmitz-Dumont.  Dingl.  Polyt.  J.  1894,  293,  234—287. 
See  this  Journal,  1894,  1101,  where  il  was  stated  that  the 
authors  have  shown  that  for  the  estimation  of  sugar  in 
tanning  materials  a  longer  heating  than  that  recommended 
by  Al.ihn  is  necessary,  on  account  of  the  presence  ol 
unknown  and  slowly  reducing  sugar-,  30  minutes  having 
been  found  to  give  the  host  result-. 

The  following  table  has  bceu  constructed  showing  the 
mgrms.  of  glucose  corresponding  to  mgrms.  of  copper 
weighed,  when  the  Fehling's  solution  is  heated  with  the 
sugar  solution  for  30  minutes  : — ■ 

Tahle  for  the  Determination-  of  tbe  GutcosB  in  Tanning 
Materials  through  the  CorPKB  WxiGHKD,  after 
heating  Fehlin«.'-  SoLOTlOH  with  the  Glucose 
Solution  for  Half-an-Hoir. — K.  Koch  and  R. 
Ruhsam. 


Cu 

Glucose. 

Cu 

Glucose. 

Cu 

Glucose. 

Mpnns. 
1 

Menus. 
0*4 

Mi:  1I1I-. 
5 

Mgrms. 

2-0 

MKrms. 
0 

Mgrms. 
3*7 

•7 

0*8 

6 

2-5 

10 

41 

3 

12 

7 

8*9 

11 

4*6 

4 

1*6 

8 

33 

12 

49 
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r.VBLK  for  the  1>>  n  kmixvtiox  of  tlic  Glucose,  &c. — cont. 

Cu 

Cu 

Glucose. 

Cu 

Glucose. 

HgTSH. 

13 

Mgnus. 
TO 

Hgrms. 
61 

Hgrms. 

6 

Mgrms. 

1011 

Mgrins. 
sra 

11 

112 

27-1 

no 

52'1 

15 

c-i 

63 

28"<J 

in 

52-0 

16 

84 

28-5 

112 

53-1 

17 

65 

29'U 

113 

53-6 

|h 

7'  1 

66 

29-5 

114 

54-1 

19 

C7 

30"0 

115 

54-6 

20 
2, 

8-6 

68 
69 

30-5 
31-0 

111! 

117 

551 
55*7 

22 

9'0 

70 

31-6 

US 

56'2 

as 

91 

71 

32-1 

119 

5rt'7 

n 

B'9 

72 

32-0 

120 

57-2 

25 

103 

73 

33- 1 

121 

57-7 

26 

10-7 

U'l 

74 

336 

122 
123 

58-2 

27 

75 

341 

58-7 

28 

11-6 

70 

34-G 

121 

59"2 

28 

12-0 

77 

35-1 

125 

59'7 

80 

in 

78 

357 

126 

60-2 

:;i 

12-9 

79 

36-2 

1-27 

i'iU'7 

32 

ISJI 

80 

S6J7 

128 

61-2 

33 

137 

81 

37-2 

129 

617 

:;i 

14*1 

82 

37'7 

130 

02  2 

33 

U'6 

83 

38-2 

131 

(12  6 

36 

130 

84 

38-7 

132 

631 

37 

15-4    | 

S5 

392 

133 

63'6 

38 

15'9 

80 

39-8 

134 

(J4-1 

38 

16  3 

s? 

4I1-3 

135 

04-6 

40 

16-7 

ss 

40'8 

133 

65-1 

41 
42 

17-2 
17 '0 

1, 

'.11 

41  3 
tl-8 

137 

138 

656 
66-1 

48 

I8'0 

'.'1 

42'3 

139 

66-6 

.1 

IS- 1 

92 

42-8 

140 

67-1 

15 

l«-9 

93 

48*8 

141 

67'6 

4C 

193 

91 

439 

142 

es-i 

17 

19-7 

95 

41  t 

143 

68-6 

18 

202 

:«; 

44-9 

144 

69*1 

t< 

20-7 

97 

45 '4 

145 

69-6 

50 

21-3 

98 

459 

146 

70-1 

B 

21-8 

99 

46-4 

147 

70-6 

52 

22-3 

100 

4iv:i 

148 

71-1 

53 

22*8 

llll 

47-5 

149 

71-5 

01 

23- 3 

1112 

48'0 

1511 

72  0 

M 

103 

l---.-, 

151 

72-5 

.V. 

:n 

nil 

llrn 

152 

73-0 

-.; 

ill  i 

105 

19-5 

15.! 

73-5 

IB 

J.  1 

101! 

50-0 

154 

74-0 

59 

1 

107 

50 -5 

155 

71-0 

•.;-i 

I  Oh 

51-0 

150 

75'0 

Table  for  the  Determination  of  the  Glucose,  &c. — cont. 


Cu 


Mirrms. 
157 

158 

loll 
100 
161 
162 
103 
164 
105 
109 
167 
168 
169 
170 
171 
172 
173 
171 
175 
176 
177 
178 
159 
ISO 
181 
182 
IKS 
184 
IV, 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
2H1 
202 
203 
204 


Glucose. 

Cu 

Glucose. 

Cu 

Glucose. 

Storms. 

75  V. 

Mrcrms. 
205 

Mgnns. 

'.HI  -3 

Ml."-mk. 
253 

Mgrms. 
12T2 

70-0 

206 

99'8 

254 

121-8 

70-5 

207 

103-3 

255 

125-3 

77-0 

208 

100-8 

256 

135-8 

77-5 

209 

101-4 

257 

120-3 

78-0 

210 

1019 

258 

126"  9 

7S'5 

211 

102  4 

259 

127  5 

79-0 

213 

102-9 

260 

12S-0 

795 

213 

103-5 

201 

128-5 

800 

214 

1W0 

262 

129-0 

S0'5 

215 

101-5 

263 

129-5 

81-0 

216 

105-0 

261 

130-1 

sri 

217 

105-5 

205 

130-6 

81-9 

218 

106-0 

266 

131-1 

82'4 

219 

106-6 

267 

131-6 

82-9 

220 

107-1 

268    ' 

132-2 

83-4 

221 

107-6 

269 

132-7 

s;;-:i 

222 

10S-1 

270 

133-2 

Sl-4 

223 

108-7 

271 

133  7 

M'.i 

224 

109-2 

272 

1342 

sn 

225 

109-7 

273 

1347 

85-9 

226 

110-2 

274 

135-3 

86 -  4 

227 

110-7 

275 

135-8 

869 

228 

111-2 

270 

130-3 

87-4 

229 

111-8 

277 

136 -s 

87'9 

230 

1123 

278 

137-1 

88-4 

231 

112-8 

279 

137-9 

88-9 

232 

113-3 

280 

138-4 

sri 

233 

113-S 

281 

1390 

89-9 

231 

114-4 

282 

189-5 

90-1 

235 

114  9 

283 

140-0 

90-9 

230 

115-4 

284 

140-5 

91-3 

237 

1159 

285 

141-1 

91-S 

238 

116-4 

286 

141-6 

923 

2S9 

1170 

287 

142-1 

92'8 

240 

117-5 

288 

142-6 

93-3 

241 

118-0 

289 

143-2 

98-8 

242 

118-5 

290 

143-7 

94-3 

243 

1190 

291 

144-2 

9T8 

24-1 

119-5 

292 

144-7 

95-3 

245 

Ijol 

293 

145-3 

95 -  8 

2  91 

120-0 

294 

145-S 

9S-3 

217 

121-1 

295 

1463 

96'8 

248 

121-6 

298 

146-9 

97 '3 

249 

122  1 

297 

117-4 

97-8 

250 

122-7 

29H 

147-9 

98-3 

251 

123-2 

299 

148-4 

98-8 

252 

123-7 

300 

149-0 
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I  mu  k  for  tin-  hi  11  Km  mi  i..  \  of  tbi  Glucohb,  Stc.—cont. 


I  .1  QlllOOM,  I'll  Gliu-..st'. 


Mirnnti. 

.In  I 

301 

80S 
SM 

30.-. 

307 
SOU 

kit 

311 
312 
313 
311 
315 
816 
*17 
818 
319 
320 

821 
322 
323 
321 
325 
326 
347 

329 

331 
332 
333 
SM 
335 
3M 

337 

33S 
339 
340 
Ml 

312 

313 
3H 
34--> 
346 
317 
»4S 


\U-riii- 

ISO'l 

g 

151*1 

HI 'J 

1  58 '  8 

183*3 

15311 
151*1 
153  0 
155-5 
156-0 
ISA'S 

ura 

158*1 

US'! 
189*8 
180*8 
160-9 
161*1 
169-0 
188*5 
168*0 
163-6 
161  1 
16 1  7 
166 -S 

l  ts  s 
im->-3 
166-9 
107- 1 
167-9 
168*4 
169*0 
189*5 
170*1 
K.  i  6 
171-2 
171*7 
172*2 
172*8 

173-9 
IM'S 
1750 


Ms-nil 

350 
801 

353 

355 

:..-,.: 

356 

380 
381 

36 1 

361 
365 
388 

367 
363 
369 

370 
371 
372 
373 
371 
375 
376 
377 

3S1 
3-2 
183 
3M 

386 

■-7 
-- 
389 
390 
391 
392 


Mrtdis. 
175*8 

176-2 

17HS 
1773 

m*« 

178*5 
179*1 
1796 

ISO'S 
181*4 
181*9 
182:5 
183*1 
183-7 
184*2 
181*8 
185-4 
186-0 
1S6-5 
187  1 
18!  7 
188*3 

!"-< 

189*4 
198*0 
190*6 
191*1 
191-7 
192*3 
192*8 
!:•;■» 
1940 
194-6 
195*2 
195:7 
196*3 
196*9 
197*5 
198*0 
198*6 
199*2 
- 

200-9 
201*5 
803*1 
202*! 


Tahi  i    fa     ili.     II. 


I22« 


-MlM  111-. 

391 

mu 

4111 

101 
103 

4"l 
405 

4<l.i 

105 

408 
409 

416 
411 
Hi 
413 
114 

41". 

4)6 

417 

4H 

419 

420 

421 

422 

423 

42 1 

125 

426 

4i7 

128 

429 

4*1 

431 

432 

433 

434 

435 

438 

437 

43S 

139 

410 

441 

112 

111 

411 


801'  i 
205*0 
206*6 
208*8 
808*8 

207  11 
■Jilv.-. 
899*1 
808  7 
210*3 
110*8 
211*1 
218*0 
212*6 
213-2 
2138 
214*1 
2Uil 
215*8 
216-1 
216-7 
2173 
2179 
218*4 
21*  n 
219*6 
•2»-2 

S81M 

821*9 

222  5 
223*1 
283*7 

22 1'  I 
285*1 

2258 
226- 4 
2271 
227*8 

22:11 
2.-..< 
230-5 
831*2 

- 


I'u          Glu 

i'„ 

1 

3 
11 

MlM  lll> 

Mir  run. 

117 

ill    1 

II- 

231-5 

17'. 

Id 

ISO 

171 

1  .  1 

161 

I7J 

173 

1  .1 

Blt'O 

1 

237*2 

463 

244  *  7 

171 

232  1 

IM 

215-3 

17 

451 

185 

176 

25V  5 

45  5 

186 

2W7 

Determination         I  1    /.  .    Wean*  of  Alkaline  Ooppei 

Solution:    V.  Gaud.    Compteo  rend.    1891,  119. 

1..VJ. 

It  is  well  known  (bat  wh.  n  certain   sugars  ar.  boil 

Fehliog'a  solution   rations    coin] ads  aro  produced.     The 

author  has  already  shown   (Comptes  rend.  119,  6041  thai 
in  tlie  case  of  glucose,  tartronic  acid,  formic  acid,  and  oxalic 
acid  are  formed  bj  partial  oxidation;  whilst  glucii.i 
catechol,  gluconic  acid,  lactic   acid  and  u  id  arc 

among  the  products  of  the  action  of  the  alkali  on  tbit 
Thus  a  portion  of  the  BUgar  escapee  the  oxidising  action  of 
the  alkaline  copper  solution  and  an  error  is  thereby  intro- 
duced. In  order  thai  this  error  may  have  a  constant  value 
it  is  necessary  to  standardise  the  copper  solution  an.l  per- 
form the  titration-  under  as  nearly  a-  possible  the  same 
conditions.  To  this  ecd  a  preliminary  titration  1-  made  and 
from  its  indications  the  sugar  solution  is  adjusted  to  a 
concentration  of  0*5  —  1  per  cent.  The  author  also  find- 
that  undiluted  solutions,  1 .-.,  those  having  a  concentration  up 
to  10  per  cent.,  may  Ik-  titrated  direct  if  the  following 
correction  be  applied  which  has  been  deduced  from  41 ... 
experiments  :— y  =  -0-000048til  }76859j"  in  which 

y  denotes  the  error  as  a  function  of  the  exact  titre  r.  To 
calculate  analyses  the  experimented  titre  8  must  be  intro- 
duced and  the  formula  becomes  002870.1  -'  —  1 
+  8  =  (J  whence  the  value  of  x  may  be  calculated.  At 
alternative  it  is  suggested  to  employ  ammonia  instead  of 
potash  and  soda  in  preparing  alkaline  copper  solutions  for 
sugar  titration  (compare,  however,  Alleio  and  Laud,  next 
abstract).— A.  R.  L. 

.Vcr  Method  of  Estimating  Cupric  Reducing  Power. 
Allein  and  Gaud.  .1.  1'harni.  (him.  1894,  [Sj,  30, 
305—307. 

When  glucose  is  heated  at  lnu  with  ammonia  i 
tube  for  SO — 40  hours  only  a  small  quantity  is  decomposed, 
corresponding  with  the  production  of  5 — 6  per  cent,  of 
formic  acid;  whereas  when  it  is  heated  in  the  same  manner 
with  (he  fixed  alkalis — soda  and  pota-h — the  amount  of 
decomposition  corresponds  with  as  much  as  Go  per  cent,  of 
la.  lie  acid.  These  observations  led  the  author  to  substitute 
ammonia  for  the  fixed  alkalis  in  preparing  a  solution  for  the 
volumetric  estimation  of  sugars  by  the  cupric  reduction 
method. 

The  solution  employed  by  the  author  is  prepared  as 
follows: — Pure  electrolytic  copper  (87916  gTms.)  i> 
dissolved  in  concentrated  sulphuric  acid  (93  grins.)  diluted 
with  an  equal  volume  of  water :  the  solution  is  then  made 
up  to  1  litre  with  concentrated  ammonia.  10  cc.  of  this 
solution  is  equivalent  to  0-85  erms.  of  glucose,  and  since 
it  contains  no  organic  matter  it  keeps  well. 

In  carrying  out  the  titration,  10  cc.  of  the  copper  solution 
arc  measured  into  a  tla=k.  and  I0~cc.  of  ammonia  solution 
added  thereto.     The  flask  is  closed  by  a  cork  having  three 
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borings,  the  end  of  the  burette  being  inserted  into  one  whilst 
tin  two  others  permit  of  arrangements  for  passing  a  curreut 
of  hydrogen  through  the  liquid  during  the  reaction.  The 
flask"  is  placed  on  a  water  hath  heated  at  90 — 95',  the 
temperature  of  the  solution  contained  therein  being 
maintained  at  BO — 85  ,  during  the  addition  of  the  sugar 
solution,  which  is  run  in  drop  by  drop  until  the  blue  colour 
is  destroyed ;  the  cuprous  oxide  formed  by  the  reducing 
action  of  the  sugar  is  of  course  dissolved  by  the  ammonia. 
It  is  important  that  the  temperature  of  the  solution  should 
not  rise  above  80 — So  or  loss  of  ammonia  will  occur,  which 
has  the  disadvantage  of  considerably  slackening  the  reaction. 

—A.  R.  L. 


Behaviour  of  Normal  and  Basic  Lend  Acetate  towards 
Sodium  Carbonate,  Sulphate,  and  Phosphate  in  presence 
of  Invert  Sugar.  A.  Bomtraeger.  Zeits.  angew.  Chern. 
1894,  521— 528. 

The  author's  result:,  show  that  the  presence  of  large 
quantities  of  disodium  phosphate  exert  but  a  trifling  effect 
on  the  titration  of  invert  sugar.  For  the  estimation  of 
reducing  sugar  in  sweet  and  non-sweet  wine  this  influence 
can  be  completely  ignored.  Sodium  phosphate  is,  however, 
the  only  convenient  compound  whereby  the  excess  of  lead 
can  be  precipitated  from  sweet  wines  after  clarification  with 
basic  lead  acetate  (sodium  carbonate,  and  sodium  sulphate 
were  also  tried).  Before  using  the  phosphate  (and  the 
same  applies  to  carbonate)  the  basic  lead  acetate  precipitate 
must  be  filtered  off.  The  removal  of  the  lead  from  a  wine 
containing  more  than  1  per  cent,  of  sugar  is  unnecessary. 
In  the  analysis  of  non-sweet  wines  sodium  phosphate  has 
no  advantage  over  sodium  carbonate  as  a  reagent  for  the 
removal  of  lead  ;  the  same  may  be  said  also  of  sodium 
sulphate,  and  the  latter  has  the  special  advantage  that  the 
precipitate  produced  by  basic  lead  acetate  need  not  be 
removed  before  using  it.  The  wine,  after  neutralisation 
and  removal  of  the  alcohol,  is  treated  with  one-tenth  its 
volume  of  basic  lead  acetate  solution,  and  subsequently 
with  a  similar  volume  of  a  cold  saturated  solution  sodium 
sulphate  ;  after  remaining  for  an  hour  it  is  filtered  and 
titrated. — A.  K.  L. 


Removal  of  the  Lead  from  Musts  and  Wines  which  have 
been  Clarified  with  Lead  Acetate.  A.  Borntraeger.  Zeits. 
angew.  Chein.  1894,  554 — 559. 

The  author's  results  show  that  sodium  sulphate  is  a  better 
reagent  than  sodium  carbonate  for  precipitating  lead  from 
wines  which  have  been  clarified  for  analytical  purposes  with 
lead  acetate. — A.  K.  L. 


Influence  of  formal  and  of  Basic  Lead  Acetate  on  the 
Cupric  Reducing  Power  of  Invert  Sugar.  A.  Born- 
traeger.    Zeits.  angew.  Chem.  1894,  579-582. 

Referring  to  his  observations  on  the  influence  of  lead  on 
the  titration  of  sugar  in  wine  analysis  (see  preceding  two 
abstracts)  the  author  shows  that  normal  lead  acetate  exerts 
but  little  influence  on  the  cupric  reducing  power  of  invert 
sugar  even  when  solutions  of  the  two  have  remained 
together  for  a  day ;  if,  however,  a  solution  of  invert  sugar 
is  evaporated  with  lead  acetate  a  diminution  in  the  reducing 
power  is  observed,  this  being  the  more  pronounced  the 
larger  the  relative  proportion  of  lead  acetate  present.  The 
author  also  finds  that  2-5  cc.  of  basic  lead  acetate  solution, 
prepared  according  to  the  German  pharmacopoeia,  per 
100  cc.  of  invert  sugar  solution  has  practically  no  influence 
on  the  cupric  reducing  power  of  the  latter  even  when  the 
mixture  has  been  kept  for  two  days.  A  far  less  relative 
amount  of  basic  lead  acetate  diminishes  the  cupric  reduc- 
ing power  of  invert  sugar  on  being  evaporated  with  it. 

—A.  R.  L. 


Influence  of  the  Volume  occupied  by  the  Basic  Lead 
Acetate  Pitcipitate  on  the  Titration  of  Sugar  in  Wine 
Analysis.  A.  Bcrntraeger.  Zeits.  angew.  Chem.  1894, 
583—591. 

The  author's  experiments  show  that  the  volume  occupied 
by  the  lead  precipitate,  together  with  that  obtained  on 
eliminating  the  excess  of  lead  by  addition  of  sodium  sul- 
phate, has  for  practical  purposes  no  influence  on  the 
titration  of  sugar  in  wine  analysis :  hence  he  considers  it 
quite  superfluous  to  wash  this  precipitate;  its  volume  may 
be  ignored. — A.  R.  L. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Contributions  to  the  Chemistry  of  Cellulose.  1 .  Cellulose 
Sulphuric  Acid  and  the  Products  of  its  Hydrolysis. 
A.  L.  Stern.     Froc.  Chem.  Soc.  1894  [142],  186—187. 

When  cotton  cellulose  is  added  to  strong  sulphuric  acid,  it 
dissolves  ;  if  the  solution  be  diluted,  neutralised  with  baryta, 
and  filtered,  a  solution  of  barium  cellulose  disulphate  is 
obtained.  The  free  acid,  CfHs03(S<  >jH);.  may  be  obtained 
by  removing  the  barium  by  sulphuric  acid  ;  it  is  very 
unstable,  and  almost  impossible  to  isolate.  The  barium 
salt  is  a  white  or  slightly-coloured  glassy  powder,  very 
hygroscopic,  soluble  in  all  proportions  in  water,  and  pre- 
cipitated from  strong  solutions  by  alcohol. 

When  an  aqueous  solution  of  cellulose  disulphuric  acid  is 
boiled  with  dilute  sulphuric  acid,  it  is  hydroiysed.  This 
reaction  takes  place  in  two  stages,  which  are,  however,  not 
sharply  marked  off  from  one  another.  In  the  first  stage, 
sulphuric  acid  is  eliminated,  and  the  disulphuric  acid  is 
gradually  converted  into  cellulose  monosulphuric  aeid, 
C6H904 ■  SJOjH,  no  other  product  being  formed  In  the 
second  stage,  cellulosic  acids  containing  less  sulphuric  acid 
are  formed,  and  also  dextrose.  The  analytical  results 
indicate  the  presence  of  onlv  two  of  these  acids,  i.e., 
C,sH,90,-S04H  and  H-Cl:H,  A,S04II. 


On  the  Composition  of  the  Waters  of  Coal  Klines. 
J.  Kor.ig.     Zeits.  angew.  Chem.  1S94,  389 — 391. 

The  occurrence  of  heavy  spar  in  or  with  coal  has  long  beer* 
known,  and  believed  to  be  due  to  the  action  of  sulphates 
upon  waters  containing  soluble  barium  salts.  The  frequent 
presence  of  barium  and  strontium  in  the  strata  immediately 
above  and  below  the  coal-bearing  strata  of  the  Devonian-, 
Permian,  and  Triassic  formations,  would  account  for  the 
reaction  ;  it  is  therefore  desirable  to  look  for  these  elements 
in  waters  which  are  free  from  sulphates,  although  the  small 
proportion  of  barium  chloride  as  compared  with  the  total 
chlorides,  negatives  the  possibility  of  poisoning  by  any 
water  that  is  at  all  drinkable.  The  following  analyses  of 
mine-waters  were  made,  using  R.  Fresenius'  method  for 
the  separation  of  the  alkaline  earth  metals  (this  Journal 
1893,  627)  ;  the  results  are  given  in  grms.  per  litre  :  — 


1. 

9 

3. 

CI 

Total  CO ,  

4S-612S 

l>24ts 

0-0412 
0-M02 
0-5031 
4-CSS6 

0-4004 
0-9427 

19*8240 
0-2518 

0-0297 
0-0175 
0-1629 
0-S557 
0-2494 
0-434S 

61-5960 
0-1506 

C02.  combined  wilhnlkalis.. 

0-0112 
0-G915 

0-4163 

3M74 

MK 

0-7555 
0-SS27 

— \ 

V.  G.  M. 

II,  1891.' 


THE   JOURNAL   OF   THE  SOCIETY  OP  CHEMICAL  INDUHTKY 


1231 


l  Wkitt  Form  of  Tin  Sulphide  toiuble  in  Ammonium 
Carbonate.  I  W  Sohmidt  Bar,  1884,  27,  8789 
1748. 
In  oourse  "t  preparing  pure  tin,  the  Author  treated  the 
sulphide  with  a  10  per  cent,  ammonium  carbonate  lolation 
to  dissolve  traces  of  arsonio,  and  found  that  the  subsequent 
iddltion  of  dilute  Bulphurio  acid  lo  the  Altered  solution 
brought  down  an  exceedingly  voluminous  whit,'  precipitate, 
easilj   soluble  in  ammonia  and  ammonium  sulphide,  from 

wliifh  it eould  be  re-precipitated  in  1  i U«-  form  toidifics 

Hon.  Heated  to  105  ('..  it  became  dark  brown,  and  ■•" 
roasting  yielded  Sn03.  In  large  Quantities  thi*  white  buI 
phide  in  iv  be  prepaced  by  precipitating  the  pun'  yellow 
sulphide  from  ;t  solution  ol  stannous  chloride  previously 
peroxidiaed  with  nitric  acid,  boiling  the  precipitate  with 
strong  hydrochloric  aoid,  t"  Beparate  arsenic,  filtering,  and 
re-praoipitatiog  the  filtrate  by  hydrogen  Bulphide,  and 
digesting  the  well  washed  purified  sulphide  with  ammonia 
solution,  in  which  it  dissolves  in  the  oourse  of  :i  fen  days, 
leaving  only  traces  of  lead  and  bismuth  sulphides;  the 
addition  of  dilute  sulphuric  aoid  throws  down  an  almost 
white  precipitate,  which  dissolves  readily  in  ammonium 
carbonate  Bolution  when  freshly  precipitated,  but  is  only 
soluble  to  the  extent  of  two-thirds  after  washing  upon  the 
filter,  or  of  half  after  drying;  the  addition  finally  of  dilute 
sulphuric  acid  to  this  solution  ,;i\es  the  precipitate  required, 
Tlio  intermediate,  nearly  white,  precipitate  from  the  am- 
monia solution  evolves  an  odour  of  freshly-precipitated 
sulphur  on  drying,  and  becomes  greenish-yellow  in  colour. 
It  is  partly  soluble  in  ammonium  ami  Bodium  carbonate 
solutions,  leaving  a  brown  residue,  dissolves  readily  in 
ammonia,  and  is  apparently  represented  by  the  formula 
sn.s  1 1  r,  ;,  il.i  i.  On  air-drying,  the  final  white  sulphide 
(from  the  ammonium  carbonate  solution)  gives  an  amher- 
coloured  mass  easily  crushed  to  a  yellowish  powder.  At 
first  it  may  be  completely  dissolved  in  ammonium  carbonate, 
but  the  longer  it  is  dried  the  less  soluble  it  becomes, 
although  even  after  a  year  it  dissolves  readily  in  ammonia, 
from  which  the  completely-soluble  modification  is  again 
precipitated  by  acid.  This  change  in  solubility  appears  to 
be  due  to  an  increasing  compactness  in  form  accompanying 
B  loss  of  water,  which  is  indicated  by  the  formula'  obtained 
for  the  substance  after  one,  three,  and  six  months  standing 
viz.:  Sn.si)  with  11  lUMn-.l  1LO  and  5  H...0  respec- 
tively. In  each  ease  the  sulphur  percentage  is  slightly  too 
high,  owing  apparently  to  the  presence  of  a  small  propor- 
tion of  that  element  uncombined.  The  tin  obtained  from 
the  white  precipitate  had  an  atomic  weight  of  118  5,  which 
indicates  the  purity  of  the  precipitate.  The  fact  that  the 
ordinary  yellow  precipitate  of  tin  sulphide  dissolves  to  the 
extent  of  10  per  cent,  in  ammonium  carbonate  solution 
must  not  be  lost  siulit  of  in  separations  of  tin  from  arsenic 
by  means  of  that  reagent. — W.  G.  M. 


fUtu  £ooks. 
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Hantiblch      der       Axorganischen-      Chmtte,        unter 

Mitwirkung    von    Drs.    Benedict,  Gadebusch,  Haitinger, 

Lorenz,  Philipp,    Staveuhagen,   und    Profs.  Dr.    Nernst, 

Schellbach,  von  Sommaruga  und  Zeisel.     Herausgegeben 

von  Dr.  O.  Dammik.       Prei  Bande.      1894.      Stuttgart: 

Verlag  von  Ferdinand  Enke.      London  :    II.  Grevel  and 

Co.,  33,  King  Street,  Covent  Garden.     Price  41.  8s. 

This  great  work  on  Inorganic  Chemistry  is  just  completed, 

and    is    comprised    in   four   large    8vo   volumes,    Vol.  II. 

actually  appearing  in  two  books,  the  First  and  Second  Parts, 

so  that,  whilst   nominally   a   work  of  three  volumes,  it  is 

actually  one  of  four  volumes.     Vol.   I.,  issued   in   1892, 


tint  i  Preface,  ■*  Table  "t  <  ■■<>>■  ots,  and  inbji  ol  no  i 

covi  i  in'  ,  i  ,  pag<  i,  ih,  volt ending  with  an  alphas  I 

index,    h  treats  of  the  following  branches  "t  the  subjeot: — 

I  in    I  Past,  Introduction,  Principles  of  Modern 

Research,      I.    Ih,    General    I  oj     Halter,      I 

"i-  ;    •_'.  Liquid  .  and    ::.    Solid    States  ;    i.    Physical 

Mixtures   (Theory  of   Bolnl II     /'»    f'roperti 

ih.    Holt  -  utte.    i.li,  u  eights  :  ■-•    i  »,t.  i 

initiation  of  Molcoular  Weights ;        Furthei  i  on  of 

the  Molecular  Hypothesis;  Chemical  Composition  ami 
Physical  Properties.  III.  The  Change*  oj  Hatter,  i  Law 
of  the  Chemical  Aotion  of  Mass |  3tatl      ilomo- 

ous  Bystemi  8,  Chemical  Statics,  Hon-bomogooeons, 
Complete  Equilibrium;  I.  Chemical  Statics,  Non  homo- 
geneous, Inoomplete  Equilibrium;  5.  Chemical  Kinetics,  l\. 
Cht  Changes  "/  Energy.  I.  II,  ai  ami  Chemical  Energy 
(Thermo-Chemistry);  S  Electrical  and  Chemical  Bni 
i.  Badianl  and  Chemical  Em 
( Pboto-<  Ihemistrj  >. 

Special  Part.     Hydrogen,  Oxygen,  I  hlorine,  Bromine, 
Iodine,    Fluorine.      The    Halogens    generally        Rulphur, 

lium,  Tellurium.  Vol,  II.,  Part  I,  issued  in  >- 
contains  a  Table  of  Contents,  70S  pages  of  subject-matter, 
and  an  alphabetical  index,  the  text  tre  iting  ,,f  the  follow  ing 
items  :  —  Nitrogen,  Phosphorus,  Arsenic,  Antimony, 
Bismuth,  Carbon,  Silicon,  Titanium,  Germanium,  Zir- 
conium, Tin,  and  Thorium.  Vol.  II.,  Pari  ■_',  also  issued 
in  1894,  with  Table  of  Contents,  fl  i 

matter,  and  alphabetical  index,  i-.  devoted  to  a  detailed 
treatment  of  the  following  metals,  \  ■  .  and  their  com- 
pounds :  —  Potassium,  Sodium,  Lithium,  Rubidium, 
Caesium,  Ammonium,  Calcium,  Strontium,  Barium, 
Beryllium,  Magnesium,  Zinc,  Cadmium,  Lead,  Thallium, 
Copper,  Silver,  and  Mercury.  Vol.,  III.,  issued  in  1893, 
contains  Table  of  Contents,  928  pages  of  Bubject-matter, 
and  the  alphabetical  index,  ami  treats  in  the  text  of  the 
following  metals,  their  compounds,  and  other  matters  : — 
Yttrium,  Cerium,  Lanthanum.  Didymium  (Neodymium  aud 
Praseodymium),  Krbium  (Holmium,  Thulium,  Dys- 
prosium), Terbium,  Gadolinium,  Samarium,  Decipium, 
ytterbium,  Boron,  Aluminium, Gloss,  Mortar,  Earthenware, 
Ultramarine,  Scandium,  Gallium,  Indium,  Manganese, 
Iron,  Cobalt,  Nickel,  Chromium,  Molybdenum,  Tnngsten, 
Uranium,  Vanadium,  Tantalum,  Niobium,  Gold,  Platinum, 
Kuthenium,  Rhodium,  Palladium,  Iridium,  and  Osmium. 


Tabeli.akis.uk     Ubberstcht     lhl-.lt     oik     Kunstliohkh 
0RGANI8CHEN    FaBBSTOFFE    I  mi    Imtl     Anwimmm.    in 

Farbbbei  ixii  Zeugdruck.  Von  Dr.  Adolf  Lehnb, 
Herausgeber    der    FSrber-Zeitung.      Sechste   (Schluss) 

l.ieferung.  Berlin:  Verlag  von  Julius  Springer.  1894. 
London  :  11.  Grevel  and  Co  ,  88,  Kin::  Street,  Covent 
Garden. 

In  this,  the  sixth  number,  the  Tabular  Review  of  the 
Artificial  Organic  Colouring  Matters  has  reached  its  con- 
clusion.   All  the  requisite  tests  are  given  for  the  dyestuffs 

described,  the  methods  of  application,  solubilities,  powers 
of  resistance,  aud  one  column  devoted  to  patterns  and 
samples  of  materials  dyed,  printed,  or  represented  in  lakes, 
&c.  This  part,  No.  6.  commences  with  Rose  Bengal  and 
after  reaching  Coeruleiu  S,  and  S\V,  gives  examples  of  the 
Indophenols,  and  then  passes  on  to  the  Oxazines  and 
Thiazines.  On  page  86  the  Azines  are  represented  and 
illustrated  with  (a)  Eurhodines  and  (i)  Safranines. 
Examples  and  descriptions  are  then  given  of  Artificial 
Indigo  and  Indigo  Carmine  in  paste,  and  then  follow  the 
Quinoline  and  Acridine  Colours,  with  the  Thiobenzenyl 
dyes.  The  work  concludes  with  Group  XVI.,  devoted  to 
Dyestuffs  of  unknown  constitution,  and  a  Table  of  Contents, 
List  of  Errata,  and  a  comprehensive  Alphabetical  Index. 

This  work  is  closely  connected  with  the  well-known 
Tables  of  Schultz  and  Julius,  by  corresponding  numbers 
placed  against  the  several  dyestuffs  in  a  corresponding 
column  running  through  both  works.  Each  work  thus 
served  as  an  index  to  the  other,  and  the  chemistry  and 
technology  of  the  dyestuffs  represented,  are  therefore 
complete  in  the  two  sets  of  Tables  of  Schultz  aud  Julius, 
and  of  Lehne. 


1232 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Dec.  .11,1891. 


CheJHSCB  TBCHHlSCftBS  KnERTORirM.  Uebersichtlich 
geordnete  Mittheilungen  der  nenesten  Erfindungen,  Fort- 
Bchritte  und  VerbesSerongen  auf  deni  Gebiete  der  teeh- 
ni.-chcn  uud  iodastrieUen  Chemie,  mit  lliuweis  auf 
Mascbinen,  Apparate  and  Literatut.  HerauBgegeben  von 
Or.  Kmil  Jacobsen.  1893.  Zweites  Halbjahr,  Zweite 
llalfte.  Mit  in  der  Text  gedruckten  Illustrationeu. 
1894.  Berliu,  9.W.  :  R.  Gaertner's  Verlagsbuehhandlung. 
Herman  Heyfelder,  Sclu.nebergerstr.  26.  London  : 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 
The  second  issue  for  the  second  half-year  of  Dr.  Jacobsen's 
Kepertorv  of  Chemical  Technology. 

It  contains  Reports  of  the  progress  of  the  following 
branches  of  Chemical  Industry:  —Foodstuffs;  Paper; 
Photography;  Refuse  Matters,  Manures;  Disinfectants  and 
Sanitation  ; "  Soaps  :  Explosives  and  Matches  ;  Preparation 
and  Purification  of  Chemicals  ;  Chemical  Analysis  ;  Appa- 
ratus, Plant,  and  Machinery ;  Electro-technology  and 
Thermo-technology ;  Adulteration  of  Trade  Products  ;  New 
Books ;  and  lastly  the  Alphabetical  Index  of  the  four 
quarterly  issues  of  the  Kepertorium  for  1893. 


The  holders  of  Research  Fellowships  must  devote  their 
whole  time  to  the  prosecution  of  research,  unless  otherwise 
sanctioned  by  the  executive  committee;  and  must  report  as 
required  on  their  work. 

The  researches  are  to  be  carried  out  at  the  Institute's 
Central  Technical  College,  and  the  holders  of  Research 
Fellowships  will  be  subject  to  the  regulations  of  the  college 
and  the  supervision  of  the  board  of  studies. 

Applications  for  Salter's  Company's  Research  Fellow- 
ships  must  he  made  in  writing  addressed  to  the  Honorary 
Secretary  of  the  Institute,  at  Gresham  College,  Basinghall 
Street,  E.C.,  and  muse  state  the  nature  of  the  research  pro- 
posed to  be  undertaken,  and  the  qualifications  of  the 
candidate. 

The  first  award  will  be  made  early  in  the  new  year. 


}3mrsf. 


City  and  Guilds  of  London  Institute  for  the 
Advancement  of  Technical  Education. 

1'ouudatioii  of  Research  Fellowships. 

The  Court  of  the    Salter's  Company  have  placed  at  the 
disposal  of  this  Institute  a  grant  of  150/.  a  year  for  founding 
one  or  more  fellowships   for  the  encouragement  of  nigher 
research    in    chemistry    in    its   relation   to    manufactures,   . 
applications  for  which  are  invited. 

The  grant  will  be  applied  to  founding  one  or  more  fellow- 
ships entitled  "  Salters'  Company's  Research  Fellowships," 
for  the  encouragement  of  higher  research  in  chemistry  in 
its  relation  to  manufactures. 

The  Research  Fellowships  will  be  awarded  by  the 
executive  committee  of  the  Institute,  with  the  consent  and 
during  the  pleasure  of  the  Court  of  the  Salter's  Company, 
in  accordance  with  the  present  scheme,  or  with  such  modi- 
fications as  the  Court  of  the  Company  may  from  time  to 
time  approve. 

The  amount  of  the  grant  attached  to  each  Research 
Fellowship  will  he  determined  by  the  executive  committee, 
with  the  approval  of  the  Court  of  the  Salter's  Company, 
with  reference  to  the  nature  of  the  research,  the  time 
required  to  complete  it,  and  the  merits  of  ihe  candidate. 

The  executive  committee  will  appoint  a  special  com- 
mittee to  report  on  the  selection  of  candidates  and  the 
progress  of  researches,  and  such  committee  will  include  the 
representative  or  representatives  for  the  time  being  of  the 
Salter's  Company  on  the  executive  committee. 

The  executive  committee  will  each  year  apply  the  sum 
provided  by  the  Salter's  Company  to  the  award  of  fellow- 
ships to  British-born  subjects,  of  a  value  not  exceeding 
150/.  (a)  to  students  of  the  Institute  who  have  completed  a 
full  three-years'  course  of  iustruction  in  the  chemical 
department  of  the  Central  Technical  College,  or  (6)  to 
candidates  duly  qualified  iu  the  methods  of  chemical 
research  in  its  relation  to  manufactures,  without  restriction 
as  to  age  or  place  of  previous  study. 

The  executive  committee  will  report  to  the  Salter's  Com- 
pany the  award  of  each  Research  Fellowship,  and  at  the 
close  of  each  session  the  results  or  progress  of  the  research 
or  researches  undertaken  during  the  session. 

A  Research  Fellowship  may  be  renewed  for  a  second  and 
third  year,  but  shall  not  be  held  by  anyone  for  more  than 
three  years. 


Craue  Brporu 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Russia. 

Customs  Decision. 

Poud  =  36  lb.  avoirdupois  ;  Rouble  (gold)  =  3s.  2d. 

The  following  decisions   affecting    the    classification    of 

articles  in  the   Russian  Customs   tariff  have  recently  been 

given  by  the  Russian  Customs  authorities;  — 

As  articles  liable  to  duty  with  toilet  soap  are  to  be 
considered  all  receptacles,  wrappers,  cardboard  boxes,  &c, 
which  are  intended  for  sale  together  with  such  soap. 

Enamel  paints,  prepared  with  oil  with  an  admixture  of 
drying  substances,  such  as  turpentine,  &c,  to  be  cleared 
under  section  137.     Duty,  3  roubles  gold  per  poud. 

Jamaica. 
Tariff  Changes. 

The  follow  ing  changes  in  the  rates  of  duty  leviable  in 
Jamaica  on  the  importation  of  the  undermentioned  articles 
have  been  made  by  the  Governor  and  Legislative  Council  of 
that  colony,  as  set  forth  in  Ordinance  No.  13  of  1894:  — 

Ale,  beer,  and  porter,  9d.  per  gallon. 

Spirits:— brandy,  12s.  6<f.  per  gall.;  gin,  12s.  6d.  per 
gall. ;  rum,  the  produce  of  and  imported  from  British 
Possessions,  12s.  6<i.  per  gall. ;  whiskey,  12s.  6rf.  per  gall. 

Spirits  of  wine,  alcohol,  and  all  other  spirits,  cordials,  or 
spirituous  compounds,  except  methylated  spirits,  12s.  6d. 
per  gall. 

Spirits,  methylated,  12j  per  cent,  ad  val. 

United  States. 
( 'ustoms  Decisions. 
The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
bv  the  Customs  authorities  in  that  country  :  — 

Collodion,  a  fine  spur  yarn  or  thread,  used  as  a  substitute 
for  silk,  to  which  il  berra  a  striking  resemblance,  is  dutiable 
i   at  60  cents  a  pound   and  25  per  cent,  under  paragraph    21, 
Act  of  October  1st,  1890. 

Sake,  a  liquor  made  from  rice  by  a  process  of  fermentation 
and  pressing,  and  not  distilled  liquor  or  spirits,  containing 
from  11  to  14  percent,  of  alcohol  developed  by  fermentation, 
is  dutiable  at  50  cents  per  gallon  under  paragraph  336  as 
still  wine. 


s.  i  Tin:  .louuNAi.  or   in i    BOOIETS  OF  Ckoicu,  indi'stkv. 


Symphorol,  01  sodium   caffeine  sulphonate,  a  chemical 

i<;ilr  and  :■  chemical  compound,  and  a  medicinal  proprietary 

preparation  of  which  alcohol  is  not  a  component  part,  and 

In  the  preparation  of  which  alcohol  it  not  used,  is  dutiable 

per  oent.  rid  tal.  under  paragraph  76. 

The  residuum  obtained  in  the  distillation  of  petroleum, 
and  partaking  of  the  nature  of  pitch  or  bitumen,  is  dutiable 
antler  section  i  at  80  per  cent,  ml  val. 

Orthotoluidine,  a  coal-tar  preparation,  a  chemical  com- 
pound, and  commercially  known  as  aniline  oil,  is  free  ol 

duty  under  paragraph  861  as  aniline  oil. 


NEW  I   IWS    IFFECTING  CHEMICAL 

IX  DUST  II  U.S. 

Till:    M  LRG  vulNl    Tb  vol:    in     lie  v\.  I  . 

Iii  its  sitting  of  the  BOth  Jul)  last,  a  bill  was  presented  to 
the  French  Chamber  of  Representatives  for  the  repression 
of  fraud  in  the  butter  trade  and  in  the  manufacture  of  mar- 
garine. The  French  Journal  Official  for  the  tir-t  of 
November,  publishes  the  text  of  the  bill  together  with  the 
•A*  motifs  to  the  same.  In  the  txposi  it  is  pointed 
out  that  it  is  25  years  since  Mege-Mourie*  discovered  a  way 
to  utilise  tallow  so  that  it  could  be  used  as  a  substitute  tor 
butter  in  cooking.  This  discovery  was  favourably  received, 
and  the  Academy  of  Science  granted  a  prize  to  the 
discoverer. 

At  first  the  invention  of  Mege-Mmiricz  was  put  to 
unscrupulous  uses.  Real  butter  was  very  dear,  and  some 
makers  were  addicted  to  palming  off  the  margarine  as  such. 
As  a  result  commercial  credit  suffered  and  demands  for 
legislation  to  put  a  stop  to  the  abuses  came  in  from  all  sides. 
But,  as  the  Journal  Officiel  observes,  the  evil  from  which 
agriculture  is  Buffering  is  not  confined  to  France,  and 
France  was  not  the  country  in  which  the  adulteration 
originated. 

In  1893  the  exports  of  Mouriez  margarine  from  France 
amounted  to  7,456,647  kilos.  ;  it  has  varied  very  little  since 
1887, 

In  Scandinavia  the  exports  in  1898  exceeded  2,000,000 
kilos.  ;  in  Belgium  they  were  3,437,325  kilos.  ;  in  the 
Netherlands  they  were  not  less  thau  74,000,000  kilos. 
England  received  from  foreign  countries  in  the  same  year 
65,000,000  kilos,  of  margarine.  The  Netherlands  was 
accountable  for  60,000,000  kilos.,  and  France  for  scarcely 
.000  kilos. 

The  complaints  as  to  the  unfair  eompi  titiou  of  margarine 
with  butter  arc  heard  on  every  side.  This  has  a  detrimental 
effect  on  production,  and  brings  about  a  reduction  in  the 
price  of  the  butter. 

The  following  is  a  precis  of  the  French  bili  :— 

Art.  1  prohibits  the  sale,  import,  and  export  of  margarine 
as  butter. 

Art.  -  is  to  the  effect  that  all  food  substances  resembling 
butter  are  to  be  designated  as  ■•  margarine." 

Art.  3  proposes  to  prohibit  the  manufacture  and  sale  of 
butter  and  margarine  in  the  same  building. 

Art.  I  provides  that  the  manufacturer  of  margarine  should 
make  a  declaration  to  the  communal  authorities  in  the 
district  where  he  intends  to  establish  his  factory ;  and 
Art.  •")  retpiires  the  places  where  it  is  made  or  sold  to  bear 
the  inscription  "  fabrique,  depot  ou  debit  de  margarine  ou 
d'oleo-margarine. 

-  Art.  6  provides  for  the  factories  being  subject  to  the 
supervision  of  government  inspectors,  and  by  Arts.  7  and  8 
the  duties  and  pay  of  these  inspectors  are  rixed. 

Art.  9  stipulates  that  all  the  necessary  tubs,  boxes,  and 
papers  used  in  the  sale  of  margarine  or  oleo-margarine  must 
bear  distinct  inscriptions  of  the  names  "  margarine  "  and 
"oleo-margarine." 

Art.  10  provides  for  the  same  process  to  be  carried  out  as 
regards  imports,  exports,  or  consignments. 

Art.  11  prohibits  any  other  coarse  from  being  followed 
thau  that  indicated  in  the  two  preceding  articles. 


ling  t..  .\n.  12,  all  Invoices,  way-bill*,  fcc.  mutt 
mention  only  margarine  rhe  absence  ol 

such  reference  will  be  taken  to  Indicate  thai  the  merchandise 
i-  butter 

Vrt.  13  provides  that  the  inspectors  ntioned  In  \i'  •  ■ 

and,   it    ueoeasary,  special   expert*,   may    visil   margarine 
,   warehouse*,  Custom*    house*,    8cc,    and    take 
samples  for  analysis ;  and  ii  fraud   b 
steps  for  criminal  prosecution.     By  An    ii   il   is  the  duty 
of  Hi.   Ministi  proceedings 

to  be  taken  a-  to  analysis  under  tie   pr^cedio| 

Art    15  provides  for  the  disposal  ol  fees  foi 
lines  for  fraud.  -  Board  "I'  Trade  Journal. 


\  i  vv     I    miii.    Si  v  i  i  -    l.i  i.i-i  v  n.p\     IB  TO    DttOHAMI 
OS    Bkiim.   ism  StbbakS    v\o    II  vidimus. 

The  River  and  Harbour  \et  of  August  l7tb,  1894,  con- 
tains the  following  section  : — 

Section  «.  That  it  shall  not  be  lawful  to  place,  discharge, 
or  deposit,  hi  am  process  or  in  any  manner,  ballast,  refuse, 
dirt,  ashes,  cinders,  mud,  sand,  dredgiogs,  sludge,  acid,  or 
.in;  other  matter  of  any  kind  other  than    that    flowing  from 

Btreets,  sewers,  and  passing  therefrom  in  a  liquid  state,  in 

the  water-  ,,f  any  harbour  or  river  of  the  United  States,  for 

the  improvement  of  which  money  has  been  appropriated  by 
Congress,  elsewhere  than  within  the  limits  defined  and  per- 
mitted by  the  Secretary  of  War;  neither  shall  it  be  lawful 
for  any  person  or  persons  to  move,  destroy,  or  injure  in  any 
manner  whatever  any  sea-wall,  bulkhead,  jelly,  dike-levee, 
wharf,  pier,  or  other  work  built  by  the  United  States,  in 
whole  or  in  part,  for  the  preservation  and  improvement  of 
any  of  its  navigable  rivers,  or  to  prevent  flooda,  or  as 
boundary-marks,  tide-gauge-,  Burveying-stations,  buoys,  or 
other  established  marks;  any  and  every  -iieli  acl  is  made  a 
misdemeanour,  and  every  person  knowingly  ei  gaged  in,  or 
who  shall  knowingly  aid,  abet,  authorise,  or  instigate  a 
v  iolation  of  this  section  shall,  upon  conviction,  be  punishable 
by  fine  or  imprisonment,  or  both,  such  fine  to  be  not  less  than 
two  hundred  and  fifty  dollars  nor  more  than  twenty-five 
hundred  dollars,  and  the  imprisonment  to  be  not  less  than 
thirty  days  nor  more  thau  one  year,  either  or  both  united, 
as  the  judge  before  whom  conviction  is  obtained  shall 
decide,  one-half  of  said  tine  to  be  paid  to  the  person  or 
persons  giving  information  which  shall  lead  to  conviction  of 
this  misdemeanour. 

Sections  7  and  8  refer  exclusively  to  boats  or 
duiupiug  prohibited  materials  in  any  harbour  contemplated 
in  section  6.  That  section,  however,  as  will  be  observed, 
has  a  much  wider  tango.  It  is  reported  to  have  been  intro- 
duced by  Mr.  Alderson,  a  representative  from  West  Virginia, 
and  to  have  been  specially  intended  to  apply  to  .New  River, 
in  that  State.  But  it  may  operate  against  mam  operations 
in  coal-washing,  ore-washing,  stamp-milling.  &C,  elsewhere. 
Apparently,  every  such  operation,  if  il  discharge*  mud  or 
Other  injurious  refuse  into  the  streams  or  harbours  con- 
templated, is  absolutely  prohibited  until  the  Secretary  of 
War -hall  have  granted  specific  and  defined  permission  for 
it.  And  the  waters  thus  protected  are  those  of  •'  any 
harbour  or  river  of  the  United  States  for  the  improvement 
of  which  money  has  been  appropriated  by  Congress."  This 
clearly  includes  all  past  appropriations,  :1s  well  as  those 
contained  in  the  act  of  which  this  section  is  a  part.  Con- 
gressmen who  have  heretofore  secured  public  money  for 
the  improvement  of  insignificant  streams,  with  the  idea 
that  they  were  making  themselves  popular  among  their 
constituents,  may  turn  out  to  have  subjected  local  industries 
to  considerable  vexation,  through  the  jurisdiction  thus 
conferred  upon  the  general  government.  There  is, 
however,  no  reason  to  anticipate  more  than  a  temporary 
inconvenience  to  such  industries  as  are  not  in  fact  injuring 
navigable  waters.  The  Secretary  of  War  may  be  relied 
upon  to  use  bis  discretionary  power  with  common-sense. 
But  it  is  evident  that  the  practice  of  producing  shoals  for 
the  government  to  dredge  out,  if  it  has  any  >> lure  obtained, 
will  have  to  cease;  and  that  the  waters  into  which  solid 
matter  shall  be  hereafter  permitted  to  be  discharged,  for 
the  benefit  of  private   enterprises,    will  not  figure   in    the 
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river  and  harbour  bills  of  the  future.  If  they  are  really 
"  navigable,"  individuals  must  let  them  alone  ;  if  they  are 
not  "navigable,"  the  United  States  ought  to  spend  no 
money  on  them. — Engineering  and  Mining  Journal. 

The  Brass  Trade. 

The  Hume  Secretary  (Mr.  Asquith)  has  appointed  a 
a]  committee  to  make  inquiries  into  the  condition  of 
the  brass  trade,  with  the  view,  if  necessary,  to  the  con- 
struction of  special  rjles  for  its  conduct  as  an  unhealthy 
occupation.  The  committee  consists  of  Mr.  W.  Dawkins 
Cramp,  one  of  the  Superintending  Inspectors  cf  Factories 
and  Workshops ;  Dr.  K.  M.  Simon,  of  Birmingham ; 
Mr.  AY.  R.  l.ane.  manager  to  Messrs.  YVintield,  Birming- 
ham :  Mr.  W.  J.  Davis,  secretary  to  the  Brassworkers' 
Association;  and  Mr.  Seymour  Henry  Knyvett,  one  of 
H.M.  Inspectors  of  Workshops  in  Birmingham.  Dr.  Simon. 
I  understand,  is  appointed  as  a  medical  expert,  who  has 
given  special  attention  to  the  conditions  of  the  brass  trades, 
and  the  health  of  those  engaged  in  them.  The  committee 
is  instructed  to  make  "  inquiry  into  and  report  on  the  con- 
ditions of  work  as  they  affect  the  health  of  the  operatives 
in  the  processes  of  brass  easting  and  mixing  ;  brass  dipping, 
polishing,  and  finishing,  and  in  all  other  processes  in  brass 
manufacture ;  and  also  in  the  easting  and  mixing  of  gun- 
metal,  bell-metal,  and  other  kindred  amalgams,  and  in 
particular  to  report  what,  if  any,  special  rules  should  be 
made  under  section  8  of  the  Factory  and  Workshops  Act, 
1891,  for  the  protection  of  the  persons  employed  in  such 
processes — whether  the  special  rules  so  made  should  be 
applicable  to  all  works  in  which  sueb  processes  are  carried 
on,  or  whether  any  exception  should  be  made  in  eases  where 
brass-casting,  &c,  is  only  a  subsidiary  operation."  The 
committee  will  sit  principally  in  Birmingham,  but  will  visit 
other  places  where  the  brass  trade  is  carried  on.  Mr. 
Knyvett  will  be  glad  to  receive  communications  from 
individual  manufacturers  and  individual  workmen,  or 
associated  bodies  of  either,  who  may  wish  to  give  evidence 
before  the  committee. — Ironmonger. 

Chemic.il  Works  and  the  Sunday-rest  Act. 

A  conference  of  chemical  manufacturers  met  in  Berlin 
last  month  to  discuss  the  question  of  Sunday  labour  in 
chemical  works  (a  stringent  Sunday-rest  Act  being  now  in 
operation  in  Germany),  and  to  frame  representations  to 
Government  on  the  subject.  It  was  decided  to  urge  upon 
the  authorities  the  absolute  necessity  of  exempting  from  the 
Sunday  Act  all  processes  of  reaction  in  the  manufacture  of 
organic  dyes  requiring  more  than  2 1  hours,  as  well  as 
drying-room  operations  in  the  same  industry.  The  per- 
mission to  work  on  Sunday  was  further  declared  to  be 
necessary  in  the  sublimation  of  sal  ammoniac,  the  feeding 
of  the  drying  room  ovens  in  mineral-paint  works,  in  English- 
umber  works,  saltpetre  works,  camphor  refineries,  ceresin, 
cyanide  of  potassium,  and  sulphate  of  ammonia  works. 
Many  of  the  manufacturers  present  also  demanded  the 
exemption  of  the  Easter,  Whitsun,  and  Christmas  holidays 
from  the  Act. — Chemist  and  Druggist. 


PROCEEDINGS  OF  CHAMBERS  OF 
COMMERCE. 

Manchester. 

A  meeting  of  the  Board  of  Directors  of  the  Manchester 
Chamber  of  Commerce  was  held  on  the  14th  November, 
Sir  F.  Forbes  Adam,  C.I.E.,  in  the  chair. 

In  the  minutes  of  the  Chemical  Sectional  Committee  a 
resolution  appeared,  suggesting  that  the  preparation  of 
evidence  to  be  laid  before  the  Parliamentaty  Committee  on 
the  Food  and  Drugs  Act  should  be  undertaken  by  a  joint 
sub-committee  selected  from  the  members  of  the  Produce 
and  the  Chemical  Sectional  Committees.  The  suggestion 
was  made  on  the  ground  that  in  some  cases  the  knowledge 
of  chemical  experts   would  be  of   essential   service.     With 


this  view  the  chairman  of  the  former  committee  entirely 
concurred,  and  the  Board  accordingly  agreed  to  the 
appointment  of  the  joint  committee. 

On  the  proposition  of  the  Chemical  Sectional  Committee 
the  Board  sanctioned  the  appointment  of  a  deputation  of 
chemical  manufacturers  to  seek  an  interview  with  the  Health 
Committee  of  the  Manchester  City  Council,  for  the  purpose 
of  showing  what  steps  have  been  taken  by  chemical  manu- 
facturers for  the  abatement  of  smoke,  and  to  request  that  a 
distinction  may  be  made,  as  already  partly  promised, 
between  intermittent  fires  and  ordinary  steam-boiler  fires. 
The  resolution  was  approved  by  the  Board. — Board  of 
Trade  Journal. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Tin:  Production-  of  Tartaric  Materials  in  Italy. 

In  a  report  to  the  Foreign  Office,  dated  the  7th  November, 
Mr.  E.  II.  B.  Hartwell,  Her  Majesty's  Consul  at  Naples, 
submits  a  statement  of  the  production  of  tartaric  materials 
in  Italy  for  the  12  months,  1st  October  1893  to  30th  Sep- 
tember 1894.  From  this  statement  it  appears  that  of  half- 
refined  tartar  there  were  produced  l,266i  tons,  valued  at 
70,955/. ;  of  Vinaccia  argols,  2,396  tons,  valued  at  109,070/.  : 
of  crude  argols,  2,255V  tons,  valued  at  81,220/.;  and  of 
winelees,  2,676  tons,  valued  at  37.470/. ;  showing  a  total 
production  of  8,594  tons,  valued  at  298,715/.  Hie  exports 
to  the  I'nited  States  reached  3,949  tons,  to  Great  Britain 
994i  tons,  to  Germany  1,580s  tons,  to  France  419J  tons, 
and  to  other  countries  1,650|  tons. — Board  of  Trade 
Journal. 


GENERAL  TRADE  NOTES. 

The  Petroleum  Supply  of  the  Caucasus. 

According  to  the  Monileur  Oflieiel  du  Commerce,  the 
petroleum  springs  existing  around  Baku  do  not  appear  to 
have  lost  their  prolific  character,  at  all  events  in  the  dis- 
tricts of  Balakhani-Salrundschi,  Bibi  Eybat,  and  Romamy. 
where  the  petroleum  industry  is  concentrated.  In  1893  the 
production  of  mineral  oil  was  337,051,834  pouds  ;  of  this 
quantity,  321,763,197  ponds  (13 '6  per  cent,  more  than  in 
1892)  underwent  treatment  in  the  local  refineries,  the  re- 
mainder having  been  used  for  purposes  fuel  or  lost.  The 
increase  arises  chiefly  from  the  fart  that  the  springs,  without 
the  aid  of  pumps,  supplied  aboui  one  third  of  the  aforesaid 
total.  The  price  of  the  unrefined  petroleum  has  been 
affected  by  this  abundant  supply;  it  has  varied  from  2*75 
copecks  per  pond  in  winter  to  about  0*75  copeck  in 
summer. 

In  1893  there  were  38  springs  and  458  wells  with  pumps. 
A  set  of  pipes,  from  75  to  150  mm.  in  diameter  and  of  a 
total  length  of  260  kilom.,  connecting  the  wells  and  the 
works,  has  permitted  of  the  refining  of  about  1,440,000 
pouds  daily.  There  are  only  85  refineries  in  work,  and 
several  have  had  but  little  to  do,  because  in  Russia,  as 
everywhere  else,  the  larger  establishments  are  crushing  out 
the  smaller. 

The  refineries  have  produced  and  exported  the  following 
quantities: — Refined  petroleum,  85,633,791  pouds;  lubri- 
cating oils,  6,232,740  pouds  ;  benzine,  252,493  pouds  ;  tar 
and  gasoline,  437,620  pouds;  and  petroleum  residues, 
145,538,399  ponds.  To  these  figures  there  should  be  added 
those  for  local  consumption. 

According  to  the  Cliemiker  Zeitung,  the  tools  and 
processes  employed  by  the  refineries  are  often  incomplete 
and  defective  ;  there  is  no  longer  pure  water  in  sufficient 
quantity. 

Sulphuric  acid  and  caustic  soda  used  for  the  treatment 
of  petroleum  are  now  made  on  the  spot ;  four  establish- 
ments supply  about  9,000  tons  of  sulphuric  acid,  and  three 
firms  produce  2,700  tons  of  black  acids,  which  are  used  for 
refining  purposes.  Two  factories  prepare  soda,  the  one  by 
means  of  Glauber  salts  (sulphate  of  soda),  and  the  other 
according  to  the  Leblanc  method.     As  the  residues  have 
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increased  in  price  and  are  generally  sold  at  ■  higher  price 
than  the  <>il.  80  per  cent  of  the  raw  product  onlj  ti 
distilled,  instead  "t  36'  i  per  cent  u  foruicily.— Ibid. 
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In   the   petroleum   industry    of  the    Baku    district    the 
demand  for  the  heavy  residuals  (masnt,  utatki,  &c.),  whieh 


were  formerly  by-prodnets  of  tittle  value 
daring  the  last   few  yean  thai   these  residuals   bare  bow 
become  the   moat  important   product-,  and  the    i 
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advantage  thai   itooeopies  little  more  than  half  ss  mneh 
inivalent  amount  of  •nil. 
The  following  table  gii 
liquid  fnel  (petroleum  residues)  industry 
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Number  ..f  steamers  using  liquid  fuel 

nted  thereby 

Tons  of  petroleum  residuals  consumed  an  these  steamers — 
„  „  on  Russian  railways 
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The  author  calculatea  th.it  iu  the  last  13  yean  about 
8,800,000  ton*  of  residuals  have  been  used  on  railways 
ami  steamers,  StC.  This  would  correspond  to  about 
105,000,000  cab.  yds.  of  wood  (the  former  principal  fuel), 

and  would  represent  the  saving   from  destruction  of  about 
1,136,000  acres  of  forest. 

The  quantity  of  crude  petroleum  obtained  iu  1891  was 
1,500,000  tons,  in  1892  4,090,000  tons,  and  in  1893 
5,830,000  tons.  Of  the  latter  quantity  1,790,000  tons  were 
obtained  from  38  foiintam-spriugs,  the  remainder  being 
pumped  from  wells.  The  present  storage  tanks  in  the 
Baku  district  number  250  and  have  a  storage  capacity  of 
152,920  tous,  but  it  i-  proposed  to  erect  further  storage  for 
aboat  820,000  tons.  (If  the  petroleum  collected  in  1893 
4,775,440  tou>  were  worked  up,  with  the  production  of 
1.4112.728  tous  kerosene.  102,095  tons  lubricating  oil, 
4,136  tons  benzine,  7.758  tons  asphalt,  gasoline,  Sec.,  and 
2,351,240  tons  residuals.  Thus  341  tons  of  crude  petro- 
leum were  used  for  the  production  of  one  ton  of  kerosene, 
or  burning  oil.  The  sale  of  residuals  iucreased  from 
1,013,068  tons  in  1888  to  1,699,509  tons  in  1891  and  to 
2,351,211  in  1893.  The  large  increase  of  residuals  is  in 
part  due  to  the  fact  that  with  the  increasing  demand  for  the 
latter  aud  the  falling  demand  for  illuminating  oils  the  dis- 
tillation of  the  latter  is  not  now  carried  so  far  as  formerly. 
Thus  formerly  an  average  of  :'0 — 35  per  cent,  of  the  crude 
oil  was  distilled  off  for  illuminating  oil,  whilst  now  only 
about  20 — 25  per  cent,  is  so  distilled  off.  In  fact,  the 
distillation  is  sometimes  so  reduced  that  the  dangerously 
light  and  inflammable  oils  are  left  in  the  so-called  heavy 
residuals  and  becomes  virtually  a  process  of  adulteration. 
The  annual  increase  in  residuals  exported  (mainly  by  the 
Caspian)  averaged  in  recent  years  196,566  tons,  whilst  it 
was  425,893  tons  in  the  first  ten  months  of  1893. 

Until  recently  the  Russian  petroleum  industry  was 
almost  exclusively  confined  to  the  rich  petroleum  fields 
-outh  of  the  Caucasus,  but  lately  petroleum  wells  have  been 
successfully  sunk  and  worked  in  the  Terek  (or  Tersk)  dis- 
trict north  of  the  Caucasus.  In  one  boring  of  about  400  ft 
deep  a  petroleum  fountain  was  produced  throwing  out  about 
1,900  tons  in  24  hours,  with  such  force  as  to  destroy  much 
of  the  boring  apparatus.  New  pipe  lines  and  railways 
bring  this  district  in  connection  with  the  Caspian.  Very- 
extensive  new  pipe  lines  are  also  planned  both  in  this  aud 
the  Baku  districts  for  facilitating  the  petroleum  transport. 

— L.  T.  T. 


The  Hungarian  Coiwbciai  MusEtrsi   it  Budafkst. 

The  primary  aim  of  this  State-supoorted  institution  is  to 
encourage  the  sale  of  native  manufactures.  It  consists  at 
present  of  an  enquiry  otrice,  library,  museum,  and  a  sale 
department,  and  it  runs  a  trade  newspaper  and  occasional 
special  exhibitions.  It  is  under  the  control  of  a  society 
with  a  membership  of  about  800,  strictly  limited  to 
Hungarian  manufacturers,  no  traders  being  admitted. 


The  income  ol  the  to*  -(1)  annual  sub- 

scriptions of  membera  at  10  florin-.;  (2)  rent  of  space  in 
the  exhibitions,  at  8  florins  per  square  metre  in  the  open, 
and  5  florins  per  square  metre  for  glass  cast  l;  and  i  :i  i  a 
commission  oi  8j  per  cent,  on  all  sales.  Any  deficit  i-  iii.  i 
by  the  State. 

The  ~t  l!T  consists  of  5  officers  and  1  servant  (enquiry 
office),  1  officer  and  1  servant  (library),  12  officers  and  IS 
servants  (museum),  and  42  otlicers  and  12  servants  in  the 
sales  department.  The  enquiry  office  (Academie  Stra>se 
12),  open  from  9  a.m.  to  midday  and  again  from  3  to  6  p.m., 
affords  general  information  as  to  customs  and  freights. 
Members  also  may  obtain  information  as  to  foreign  credits. 
The  library  contains  works  on  law,  political  economy,  and 
trade,  together  with  directories  and  newspapers.  The  trad.- 
newspaper  of  the  museum  (Kerrskedelmi  K6zlem£n}/dt), 
issued  once  a  week  to  members  only,  contains  : — consular. 
trade,  market  and  exhibition  reports,  statistics,  and  borne 
aud  foreign  commercial  and  technical  notices.  The  museum 
is  devoted  to  foreign  samples  and  models  for  native  imita- 
tion, and  native  goods  and  samples.  It  offers  special 
facilities  to  the  small  craftsman,  who  possesses  no  showroom, 
to  exhibit  and  sell  his  work.  The  large  producer  also  finds 
it  to  his  advantage,  for  the  museum  sells  his  products  from 
the  exhibited  samples  and  models.  Six  inspectors  or  store- 
keepers are  entrusted  with  the  safe  custody  of  the  exhibits, 
each  one  of  whom  is  under  guarantee  to  the  small  extent  of 
300  florins,  and  sells  the  exhibits  in  person. 

The  museum  is  situated  in  the  central  pavilion  or 
"Industrial  Hall "  built  for  the  Inhibition  of  1885.  The 
ground  space  occupies  10,000  square  metres,  while  the 
vertical  show  space  can  be  increased  at  will  by  means  of 
movable  screens  (ecrans).  The  museum  suppli.  -  ula-s 
cases,  but  private  cases  are  also  admitted.  Only  members 
may  exhibit  ;  each  one  is  entitled  to  free  ground  space  to 
the  extent  of  one  square  metre. 

The  visitors  in  1893  numbered  80,000.  N'o  chnr 
admission  is  made,  except  on  Sunday  afternoons.  The 
exhibits  consist  of  Agricultural  and  Horticultural  imple- 
ments ;  Farm  products,  such  as  milk,  cheese,  and  butter 
silk,  honey,  wool,  feathers,  and  bristles  ;  Products  of  woods 
forests,  and  mines;  Chemicals;  Foods  and  Beverages  ;  CVr- 
Metals  j  Clothes  ;  Furniture  :  Gold  and  Silver  work  ; 
Millinery;  Printing;  Musical  and  S.icntitic  Instruments, 
Carriages:  Machines;  Road,  Canal,  and  Railway  Construe 
tions ;  Posts  aud  Telegraphs ;  Naval  and  Fishery  appli- 
Kquipmeuts:  Hospital  and  other  Sanitary  appliances; 
Home  Industries,  and  Educational  appli.i 

The  annual  special  exhibitions  are  not  exclusively 
Hungarian.  I'p  to  the  present  the  following  have  been 
held— Railways  and  Railway  appliances;  Leather;  Pottery 
and  Earthenware  ;   and  Electrical  appliances. 

Safe  Depnrtmtnt — The  permanent  museum  at  Buda- 
pest does  the  largest  business.  Twelve  branches  are  also 
now  open,  viz. :  Serajevo.  Banialuka.  siostar,  Bukarest, 
Saloniki,  Bricka,  Fiume,  Belgrade,  Sofia,  Philippolis,  Rust- 
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chuk,  mid  Constantinople.    This  number  will  shortly  be 
increased. 

Prior  tci  the  opening  of  the  rirst  foreign  branch  at 
Serajevo  in  1891,  Hungarian  goods  to  the  value  of  four 
million  tlnrins  had  been  sold  by  the  museum.  Each  mem- 
ber can  correspond  direct  with  the  foreign  sale  branches 
ami    receive   therefrom   any    required    information    live  ot 

CO-it. 

The  centra]  museum  has  only  at  present  a  temporary 
home  pending  the  completion  of  the  great  Millennial 
Exhibition  of  1S'J6  to  commemorate  the  foundation  of  the 
Hungarian  State  by  Arpad.  During  this  Exhibition  the 
museum  officers  will  be  transferred  to  the  Stephanie  Weg, 
Stadtwaldehen. 

The  President  of  the  museum  is  the  Hungarian  Minister 
of  Trade,  and  the  Vice-President  is  the  Secretary  of  State 
for  the  same  department.  The  Committee  consists  of  seven 
and  the  Council  of  28  members,  all  nominated  by  the 
Minister  of  Trade. — "J.  Lazarus." 


The  Lspi.'.n  Shkllai    Industry. 

Dr.  George  Watt,  Economic  Reporter  to  the  Government 
of  India,  observes,  in  a  report  recently  drawn  up  by  him, 
that  within  recent  years  the  demands  for  shell  and  button 
lac  have  far  exceeded  the  supply,  so  that  it  may  be  said 
that  a  considerable  revival  of  interest  in  this  peculiarly 
Indian  article  of  trade  has  taken  place.  During  the  past 
five  years  the  exports  have  increased  05  per  cent,  in  value, 
and  only  21  per  cent,  in  quantity,  and  the  returns  would 
appear  to  manifest  a  steady  improvement.  But  it  would  be 
unwise  to  advance  too  emphatic  assurances,  since  the 
history  of  the  trade  has  often  manifested  the  wildest 
eccentricities.  During  the  past  18  years  the  lowest  exports 
were  in  1879-80,  viz.,  57,335  cwt.,  valued  at  33,490,600  rs., 
but,  as  showing  the  erratic  nature  of  the  trade,  it  may  be 
mentioned  the  figures  for  the  immediately  preceding  year 
were  83,722  cwt.,  valued  at  only  2,805,430  rs.  Still  more 
puzzling  are  the  returns  for  1875-76,  viz.,  92,915  cwt., 
valued  at  7,291,760  rs. ;  and  of  1876-77,  109,665  cwt.,  at 
4,991,230  rs.  It  will  thus  be  seen  that  few  articles  of 
Indian  export  trade  manifest  more  sudden  changes  than 
that  of  lac.  To  the  people  of  India  it  might  almost  be 
said  the  interest  in  lac  lies  in  the  fact  that  it  is  collected 
from  wild  sources,  and  that  the  industry  is  a  positive  boon 
to  people  in  tracts  of  country  that  stand  greatly  in  need  of 
such  aid.  Its  encouragement  is,  therefore,  of  considerable 
consequence,  though,  as  compared  with  other  specially 
Indian  products,  it  is  not  of  much  value.  There  are  21 
native  lac  factories,  and  one  European  at  Mirzapore,  in 
the  North-West  Provinces.  In  Bengpl  there  are  35 
factories,  but,  excepting  the  Cossipore  Factory  near  Cal- 
cutta, they  are  all  small  native  works.  There  are,  for 
example,  25  native  shellac  factories  in  Manbhoom,  one  in 
Beerbhoom,  one  in  Palamow,  and  seven  in  Lohardugga. 
These  various  factories  give  employment  to  2,6 14  permanent 
hands,  and  1,665  additional  ones  during  the  working 
season. — Chemist  and  Druggist. 


Nitrates  ix  Egypt. 

Report  of  the  Commission. 

This  report  to  the  Egyptian  Council  of  Ministers  deals 
with  the  nitrate-bearing  clay  in  Upper  Egypt,  which  com- 
monly contains  nitrates  equivalent  to  15  per  cent,  of  sodium 
nitrate.  The  supply  is  stated  to  be  practically  inexhaustible. 
At  a  distance  of  76o  kilometres  south  of  Cairo,  on  the  east 
bank  of  the  Nile,  are  low  ranges  of  hills  at  the  foot  of  the  prin- 
cipal range  of  limestone  cliffs.  These  "  foothills,"  which  were 
examined  for  a  length  of  15  miles,  are  formed  of  nitrate- 
bearing  clays  with  a  thin  cap  or  covering  of  limestone.  The 
clay  is  termed  "  Marog,"  and  is  a  blue  or  grey  foliated 
marl.  Large  numbers  of  cultivators  are  engaged  at  the 
appropriate  season  in  removing  the  clay  for  use  in  the 
neighbourhood  as  a  fertiliser.     Bains  appear  to  remove  the 


nitrate  rapidly,  but  it  was  the  opinion  of  the  workers  on  the 
spot  that  uuder  favourable  conditions  nitrification  goes  on 
equally  rapidly.  They  rely  upon  the  taste  in  judging 
whether  the  clay  is  in  a  good,  or  nitrated,  condition,  when  it 
it  is  said  to  be  "  hami  "  or  bitter.  With  regard  to  the 
mode  of  nitrification  the  authors  point  out  that  "  in  these 
hot  valleys  there  is  no  trace  of  organic  life  nor  of  vegetable 
matter  .  .  and  .  .  miseroscopic  organisms  cannot  here  be 
the  active  agent,  for  the  sun's  heat  is  too  intense." 

The  nitrate-bearing  clay  is  supposed  to  occur  over  an 
area  stretching  from  24  to  27:  N.  lat.,  and  from  28°  to 
34°  E.  long.  Without  the  use  of  this  "  marog,"  agriculture, 
it  is  said,  would  be  impossible  between  Assuan  and  Armaut. 
Subjoined  are  analyses  of  "  marog  "  made  by  Dr.  Mackenzie 
at  the  Tewfikia  College  of  Agriculture. 
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Adulteration-  or  Improvement  of  Cement  ? 

We  are  indebted  to  our  contemporaries  the  Ironmonger, 
Journal  of  the  London  Chamber  of  Commerce,  and  the 
Chemical  Trade  Journal  for  the  following  particulars  : — 

A  meeting  of  English  Portland  cement  manufacturers 
was  held  recently  in  London,  called  on  the  initiative  of 
Knight,  Bevan  ,  and  Sturge,  "  for  the  purpose  of  establish- 
ing an  association  of  English  cement  manufacturers,"  and 
"  of  dealing  w  th,  and,  if  possible,  of  putting  a  stop  to,  the 
unprincipled  and  disreputable  practice"  of  '-adulterating 
cement  by  the  mixture  of  Kentish  rag-stone,  other  stone, 
furnace,  or  oven  ashes,  disused  or  exhausted  firebricks, 
and  other  inert  material."  It  was  attended  by  represen- 
tatives of  29  manufacturers  of  Portland  cement,  Mr.  Bevan 
occupying  the  chair.  There  were  considerable  differences 
of  opinion  on  various  points.  Some  of  those  present 
approved  of  the  proposed  association  ;  others  decidedly 
objected  to  it ;  and  others  preferred  leaving  the  question 
of  adulteration  in  the  hands  of  the  London  Chamber  of 
Commerce.  One  gentleman,  Mr.  Holt  (of  Macevoy,  Holt, 
and  Co.),  boldly  denied  that  the  addition  of  Kentish  rag- 
stone  was  an  adulteration.  He  frankly  admitted  having 
used  it,  aud  after  two  years' experience  declared  it  improved 
the  cement  in  point  of  colour  and  in  its  tensile  strain  ; 
the  sand  tests  were  higher,  and  in  every  respect  it  was  a 
better  article.  It  did  not  follow,  he  said,  that  because 
Portland  cement  had  been  made  for  30  or  40  years  by 
the  admixture  of  chalk  and  clay  that  there  was  no  other 
article  bv  which  it  could  be  improved.  Mr.  Holt  quoted 
figures  in  support  of  his  views,  and  indignantly  repudiated 
the  charge  of  "  adulteration."  Mr.  Leedham  White  (J. 
Bazley  White  and  Brothers)  said  English  cement  manu- 
facturers were  making  a  better  article  than  they  did  some 
years   ago,  but  he  admitted  they   had  beer,    distanced  by 
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German  skill.    Ha  tli..n^iit  they  ought  not  n>  be  debarred 
from  imitating  that  German  -kill,  from  taking  advantage 
of   scientific  research,  and  from   making  ail   tni     pros 
they  oooid,      Be   held, therefore!  thai  the  matter  should  be 
lifted   l'\  a  qualified  bod]  in  ■  -i-i« untie  manner,  and  then 

(nil]  reported  ui i  Ittmatel]  the  meeting  broke  up, and 

several   firms  Bigned  a  Btalutor]    dei  the 

association,  and  avowing  that  they  never  hud"udultci  i 
their  cement  tho  manner  indicated. 

In  tl>i  —  connection  it  ia  instructive  to  note  what  the 
Germans  have  done  in  the  same  direction.  According  to 
the  Chamber  of  <  'mum,  ret  Journal,  earl]  in  the  year  1880, 
when  adulteration  threatened  to  become  verj  prevalent, 
the  Gnioo  of  German  Cement  Manufacturers  found  itself 
compelled  to  set  its  face  in  the  strongest  manner  possible 
against  the  admixture  of  foreign  materials  with  cement, 
both  in  order  to  protect  the  good  name  of  German  Port 
land  cement,  and  at  the  same  time  to  protect  tbe  building 
tends,  from  disadvantage  and  danger.  There  have  not  been 
wanting,  on  the  other  band,  attempts  to  defend  the  ad- 
mixture of  foreign  materials  with  tho  cement  It  has  been 
rted  that  the  strength  of  Portland  cement  was  more 
than  sufficient  for  many  purposes,  and  that  it  was  in  tbe 
interest  of  the  building  trade  to  produce  for  them  ■  cement 
which  should  be  cheaper,  and  vet  snfficientl]  strong  fur 
their  requirement-.  It  waseven  argued  that  the  admixtures 
employed  were  au  improvement  to  the  cement,  anil  in 
support  of  this  assertion  the  defenders  of  the  system  pointed 
to  the  investigations  of  Pr<>le--or  Tetniey  or  ami  Or.  Michael  is, 
who  by  certain  admixtures  obtained  an  increase  in  the 
strength  ot  the  cement. 

With  regard  to  the  first  point  (cheapness),  the  luion 
insisted  that  it  must  he  left  to  the  consumer,  if  he  wished  to 
cheapen  cement,  to  make  the  desired  admixtures  himself. 
If  either  the  manufacturer  or  the  dealer  were  permitted  to 
do  this,  tin-  door  would  he  opened  wide  to  fraud,  and  the  con- 
tidcn;e  of  the  public  in  Portland  cement  would  he  shattered, 
for  the  consumer  would  not  he  In  a  position  to  know  or  to 
fesl  either  the  degree  of  the  adulteration  or  the  eharucteris 
tics  of  ttie  added  material. 

With  regard  to  the  second  point  (i.e.,  the  alleged  im- 
provement i.  it  was  certainly  known  that  by  the  addition 
of  ultramarine,  precipitated  silicic  acid,  ['reparations  of 
potters'  clay,  and  BUoh  like,  the  strength  of  Portland  cement 
could  be  increased,  hut  it  is  still  doubtful  whether  the  other 
valuable  qualities  of  Portland  cement  do  not  suffer,  and, 
moreover,  these  admixtures  are  excluded  from  us,  if  only 
by  reason  of  their  high  price.  If  the  defenders  of  the 
System  point  to  the  admixtures  of  "compositions"  made 
by  Michaelis  and  Tetmejer  in  their  laboratory  experiments, 
and  the  constitution  of  which  was  not  made  public,  there 
is  no  evidence  that  the  materials  used  in  the  works  where 
this  adulteration  i-  practised  are  identical  with  the  materials 
used  by  these  gentlemen. 

It  is  quite  certain  that  the  quality  of  cement  is  not  in  the 
least  improved  by  the  granulated  blast  furnace  slag,  whieh 
is  used  for  the  production  of  Puzzuolan  cement,  and  whieh 
hardens  well  when  mixed  with  lime  Ob  the  other  baud, 
the  ordinary  ground  or  disintegrated  slag  (and  it  goes 
without  saying  that  the  same  remark  applies  to  ground 
limestone^  deteriorates  the  quality  of  the  cement,  and  is  to 
be  regarded  simply  as  '■  ballast  "  in  cement. 

It  has  been  found  that  adulteration  is  chiefly  practised 
with  these  two  materials,  and  it  is  agreed  that  tbe  mixed 
cements  hitherto  put  upon  the  market  were  all  of  little  value, 
and  they  have  been  so  considered  to  this  day. 

For  all  these  reasons,  the  Union  of  German  Cement 
Makers,  which  since  1888  has  borne  the  title  of  the  "  Union 
of  German  Portland  Cement  Manufacturers,"  has  con- 
tinuously exerted  itself  to  root  out,  as  far  as  possible,  this 
system  of  adulteration. 

With  this  view  the  Union  has  drawn  up  certain  informa- 
tion as  to  what  may  legitimately  he  added  to  cement  and 
what  may  not.  The  following  were  the  conclusions  arrived 
at:  — 

Admixture  of  Gi/pxum. — The  addition  of  unburnt  gypsum, 
made  at  the  time  of  grinding,  has  for  its  advantageous  object 


the  r.  larding  of  tho  setting  of  such  I'orilinid  cement)  »»  »re 

by  their  nature  quick-setting,  and  therebj  lering  tl 

moie  in   for  u-e      ill.    action   of  tbi  probably 

ihni  when  tie  .,  mi.  i. 
into  mortar,  the  gypsum   i-  tir-t  dissolved, and   then  pi. 
iti  I  in  extreme!]  tin.    |  .  ,,f  ti„. 

.  in  e\  ictly  the  same   «.,  omnu  ode  i 

lime  by  I     Scbotl       v'  ■    D  >■■    •       Journal,  ." 

80.  1  If    tile    p.llll.    I,   -   ,.|    oe lit    ale    Oil.    loped    111    tile   tl.,ll||.-'. 

possibli  him  of  gypaam,  the  m  of  the 

water  i-  notably  d.  lay  .  .1        In  COllseqUI  DCI    ot  (hit  the  c  in.  HI 

becomes  slower  letting,  and  by  this  moan-  .  |  ossibl]  ,|...  by 
ill.-   simultaneous  oocurreoi  ,01,') 

cement,  mixed  with  s  little  gypsum,  gives  a  bight  r  des 
of  strength  than  the  unmixed  quick-setting  cement     fa 
much  as  the  addition  of  from  one-half  to  two  pa 
gypsam  is  sufficient  for  the  attainment  of  this  object;  and 
a-,  moreover,  the  addition  of  a  larger  percentage   would 
the  cement  to  "  blow,"  th<  re  can  he  in  possible  ground 
-citing  that  the  admixture  of  gypsum  1-  made  with  a 
fraudulent   intention;  nay,  more,  such  an  addition, within 
the  prescribed  limits,  must  Im'   regarded  a-  an  Imt  n 

iseqoi  in .-  01  this  the  united  declaration  of  the  dcrman 
Portland  cement  manufacturers  specially  permit-  addition-. 
not   exceeding  2  per  cent,   if   made   with  the  object 
regulating  the  time  of  setting. 

Fraudulent  Admixtures.— Ot  material-  whieh  may  iron, 
time  to  time  be  mixed  with  Portland  cement  with  the  intention 
of  adding  to  the  protits,  and  without  open  acknowledgment 
of  such  admixture,  it  is  evident  that  only  tho-,  can  he 
employed  whieh  are  .heap,  and  whieh  resemble  Portland 
nt  both  in  weight  and  colour.  Chief  amongst  such 
material-     are    slsg,    principally    blast    furn  .      lt,  \ 

limestone,  -lite,  hydraulic  lime,  black  or  grey  lit 
and    tra-s.     The  most    popular  adulterant  mse, 

when  pulverised,  it  is  very  similar  in  appearance  to  Portland 
cement,  and  is  therefore  les-  easily  detected,  even  when 
added  in  large  proportions. 

Ml  the  foregoing  admixtures  make  the  cement  inferior, 
not  only  in  respect  of  strength,  but  also  in  respect  of  those 
other  valuable  qualities  (or  characteristics)  of  Portland 
cement,  such  a-  resistance  10  frost,  durability,  cohesiveness, 
\    ,  as  ha-  been  proved  by  the  most  exhaustive  researches. 

The  subsequent  proceedings  of  the  English  movement 
have  been  as  follows    — 

At  a  meeting  of  the   cement  trade,  held    at   tin-   London 

I  nher  of  Commerce,  it  was  resolved  — "  That  a 
committee  ho  appointed,  with  power  to  engage  experts 
to  investigate  into  the  question  of  the  adinixtuie  ..1  Kentish 
rag— tone,  other  stone  cr  other  material  with  Portland 
cement,  so  far  as  carried  on  at  home  and  on  the  Continent, 
and    to    report    and    advise    thereon."      Kepre-entativ.  ■ 

II  tirms  were  appointed  upon  the  committee.  The  forma- 
tion of  a  Cement  Manufacturers'  Association,  with  the 
object  of  -topping  adulteration,  is  also  well  on  the  way 
towards  completion. 

The  above-mentioned  committee  appears  now  to  have 
decided  that  Kentish  rag-stone  is  not  a  desirable  constituent 
in  Portland  cement,  for  at  another  meeting  it  is  reported 
by    Indutries    and   Iron   to  ha*  with   only   one 

dissentient  "  that  it  i-  advisable  that  all  manufacturer-  of 
Portland  cement  who  have  used  any  outside  material  in  th»ir 
manufacture  should  at  once  discontinue  the  practice."  The 
use,  however,  of  not  more  than  2  per  cent,  of  gypsum,  as 
practised  by  the  German  manufacturers  for  the  purpose  of 
regulating  the  setting  of  the  cemeut.  is  considered  optional. 


The  Geiimvx  Cement  Trade. 

There  are  upwards  of  63  cement  work-  in  Germany.    The 
Itpnt   is   about    10,600,000  barrels,  and   in    the  pro- 
duction of  this  quantity  of  cement  18,000  workmen   were 
employed   in  1893,  occupying  ."i.J'R'.iX'U  working  cut] 
earning  14.250,000  marks  in  v. 

Near  Hamburg  there  are  three  or  four  factories  for  the 
production  of  this  article,  but  the  centre  of  the  production 
is  on  the  Hhine.  The  largest  customers  for  cement  are  the 
United  States,  Hrazil.  Chile,  and  Venezuela,  and  in  Europe, 
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Norway,  and  Hussia,  as  follows,  quantity  in  cwts.  and  value 
iu  pounds  :  — 


Country. 


Quantity. 


Value. 


United  States 1,886,872 

Brazil **«BS 

I  bile !Si,067 

Venezuela 10WM 

Norway 58.356 

Russia 34353 


168.023 

403S0 

13,102 

9,736 

6,709 

2,011 


The  importation  to  Great  Britain  was  insignificant,  but 
British  possessions,  such  as  Australia,  the  Cape,  and  British 
East  India,  took  1-23,666  cwts.,  valued  at  122247/.— Chemical 
Trade  Journal. 

The  Comparative  Working  of  Coke  Ovens. 

According  to  the  report  of  Mr.  Farrell,  an  American 
furnace  engineer,  who  spent  three  months  in  Europe  last 
year  investisating  the  different  coking  systems,  and  who  had 
access  to  the  records  of  all  leadiugoven  builders,  the  follow- 
ing is  a  comparison  of  results  in  by-products,  as  accomplished 
by  ovens  of  the  different  models  working  on  similar  grades 
of  YVestpbalian  coal : — 


Names. 


Period. 


Tar. 


Sulphate  ol 
i  Ammouia. 


Semet-Solvav 

Carves-Hiissener. . 
Otto  Hoffman 


Oct.  1S92  to  Mar.  1893 

Per  Cent. 
1-6 

Per  Cent. 
0-61 

Oct.  1892  to  Feb.  1893 

1-81 

1-0 

Oct.  1892  to  Mar.  1893 

3-53 

1-18 

-Ibid. 


German  Electro-chemical  Society. 


This  new  society  held  its  first  meeting  at  Berlin  recently. 
The  object  of  the  society  is  the  development  of  electro- 
chemistry in  its  scientific,  technical,  and  economic 
aspects.  Amongst  the  first  communications  to  the  society 
is  one  by  Professor  Ostwald  on  the  work  done  by  J.  W. 
Bitter,  a  contemporary  of  Galvani  and  Volta,  who  was  the 
first  to  perceive  that  Volta's  electro-chemical  arrangement 
of  the  metals  corresponded  to  the  order  of  their  affinity 
for  oxygen.  Br.  O.  Frblich  has  communicated  a  paper  on 
"The  Practical  Application  of  Ozone,"  which  has  been 
introduced  into  many  different  branches  of  manufacture, 
the  most  important  of  these  being  bleaching,  the  ageing  of 
spirits,  tobacco,  and  coffee,  and  also  of  wood  for  the 
sounding-boards  of  pianos,  for  which  latter  purpose  it  has 
been  applied  bv  a  piano  manufacturer,  Mr.  Kene,  of 
Stettin,  since  1881.  In  this  case  the  chemical  change  due 
to  action  of  ozone  on  the  resins  contained  in  the  wood  is 
probably  an  important  factor.  The  thickening  of  linseed 
oil,  which  is  effected  in  linoleum  manufactories  by  allowing 
it  to  trickle  over  strips  of  gauze  for  several  months,  can 
in  like  manner  be  done  with  ozonised  air  in  a  few  days. 
The  conversion  of  crude  potato  starch  into  the  soluble 
variety,  as  well  as  into  dextrin  and  other  gummy  substances 
by  ozone,  has  been  effected  by  Dr.  Frolich,  and  the 
method  is  to  be  introduced  practically  into  a  manufactory 
now  iu  process  of  construction.  Dr.  Frolich  also  hopes  to 
accomplish  the  production  of  nitric  acid  from  the  air  by 
aieans  of  ozone. — Chemist  and  Druggist. 


BOARD  OF  TRADE  RETURNS. 
Scmmart  of  Imports. 


Article*. 


Month  ending  30th  November 


1894. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Tota  I  value  of  all  imports  . . . . 


£ 

£ 

1,670,249 

1,481,266 

474,816 

421,196 

552,965 

042,351 

3,299,044 

3,683,795 

35,801,961 


35.236,790 


Si'mmary  of  Exports. 


Month  ending  30tb  November 

Articles. 

189S. 

1894. 

Metals  (other  than  machinery)  .... 

£ 
2,162.042 

674,972 
2357,699 

£ 

2,428,450 
708,077 

2.444.388 

17,658,759    i        18,083,087 

Imports  of  Metals  for  Month  ending  30th  November. 


Quantities. 

Values. 

Articles. 

1893. 

1894. 

1893. 

1894. 

Copper  :— 

Tons 

9,892 

6,764 

£ 

62,373 

£ 

35,024 

•* 

8,106 

5,915 

18S.192 

112,584 

Unwrought  ■«•■ 

w 

5,042 

5,029 

220,008 

203353 

Iron : — 

221,592 

303,128 

164,296 

195375 

Bolt,  bar,  *c  . . . 

» 

7,172 

7378 

66,576 

59,615 

Steel,  unwrought. . 

tl 

708 

Lp48 

6,046 

10,975 

Lead,  pig  and  sheet 

.. 

13,101 

11,553 

131,550 

113,293 

Pyrites 

•• 

35,586 

39,298 

63,491 

67,513 

Lb. 

8,000 

82,392 

600 

7,050 

.. 

•  • 

260,585 

178*42 

Cwt. 

Tons 
'alue  £ 

metals 

77,835 
5,569 

82,510 
4369 

305368 
99,303 
101,*  61 

281,672 

66,182 

Other  articles  ...'V 

149.9SS 

Total  value  of 

" 

1,670,249 

1,481,266 

.ism.!         THK    .loriJNAI,    OF     llll.    SOi  IIKMIOAL    INIH'MKV 


Imposts  oi  Oils  ro»  Month  bndinq     Oth  N'ovkmuer. 

Qllilllt  Itl'-N.  Vttlll'  S. 

18S3. 


Impobm  ok  Chi  i  ►»  roa  Mi 


Articles. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

S.'.'.l   Tons 

Train,  Ac Tun- 

Turpentine Cwt. 

Other  articles  ..  V 
Total  value  of  oils 


ii. 152 

4711 

1,472 

19,810 

1 

•• 

£ 
1  1,489 

14349 


e 

29,489 

■a.:.:  i 

58.004 
87311 

89,241 


Imports  op    Raw    Material    for    N'on-Tkxtilk 
Ism  >tkii>    mil    Mmmii    ENDING    80TH     NOVEMBER. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1SSS. 


1S94. 


Hark.  Peruvian  . 

.   Cwt. 

e 

* 

.     Lb. 

164883 

107,765 

80,414 

52£6fl 

Cwt. 

•J'.'.  Ill 

84,195 

331,587 

25  1,360 

Gum  :— 

_ 

:,.  186 

21,162 

1 1,922 

l i  in 

29,001 

16,919 

Gutta-percha  . . . 

. 

8,176 

Hides,  raw : — 

.. 

20.463 

50,332 

52,lSs 

W.672 

58,110 

123,066 

•> 

1,053 

45,861 

Manure : — 

Tons 

7484 

17,214 

17.081 

Nitrate  of  soda. . 

„ 

673 

8,813 

6,061 

Phosphate  of  lime 

15,767 

72,2 12 

.   Cwt. 

75,897 

69,1  ii 

70,033 

Tons 

1,096 

1.S03 

10,601 

10,239 

36,180 

16,436 

Pulp  of  wood  . . . 

., 

19^368 

27392 

99,126 

159374 

Cwt. 

61,468 

9,544 

11,616 

Tallow  and  stearin      „ 

83,605 

83,172 

141,449 

Barrels 

5.004 

Wood:— 

Loads 

168,170 

174,880 

179,439 
10,713 
4,460 

9S6.19S 

1,000,259 

19,047 
6,847 

72,041 

Tons 

34318 

Other  articles..,. 

Value  £ 

■• 

Total  value 

•• 

•• 

Alkali 

Bark  ((Miners',  Ac.)     „ 

Brimstone 

Chemicals Value  £ 

Coohinxal   Cwt. 

Ontoh  and  gambler  Tons 

(lyes  — 
Aniline \ 

Alizarin 

Other  

Indigo  Cwt. 

Nit rute  of  potash  .       „ 

i Tons 

irticles. ..  Value* 

il  valunofohemicals 


RXPOBT8    "F    MisCELLAN'EOUS    ARTICLES    POH 
KNDIXO    30TI1     NOVEMBER. 


Articles. 


Quantities. 


1893. 


1894. 


Value*. 


1893. 


Besides  the  above,  drugs  to  the  value  of  re  imported 

as  against  82,1981  in  November  1893. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cemeut Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware ,, 

Glass:— 

Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds....      „ 

Leather :— 
Un  wrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


593,400 

•• 

" 

2,OC.7,10O 

118349        121340 
7373  6,946 


11351 


£ 
55310 


e 

117310 


Total  value  . 


1,743 

4,415 

'. 

•• 

.. 

1 

•• 

19^06 

11,407  14,476 

III. US  102,112 

I  91,770 

117,485  12 

I 

54384 


- 
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Exports  of  Metals  (other  than  Machinery)  fob 
Mosih  ENDING  3CTH  November. 


Quantities. 

Values. 

Articles. 

1893. 

1894. 

1893. 

1894. 

i'.rsi 

S.S49 

31,157 

£ 

£ 

32,055 

Copper  :— 

I  UWTOUght 

67,240 

Wrought 

'J,-..i)Ui 

24,3  W 

72.513 

65,274 

Mixed  metal 

23,777 

27.51S 

51,985 

59,395 

.. 

16&242 

172,59". 

Implements , 

•• 

102,0*5 

101,987 

184,835 

235,042 

1,460,013 

1,681,259 

I,  ad .. 

3,355 

3,251 

38,161 

38.5S0 

Plated  wares ...  Value  £ 

•  • 

•  • 

34,359 

44,673 

Telegraph  wires         „ 

" 

19,520 

49,438 

10,330 

16,443 

11,419 
18,263 

43,294 
12,468 

40,859 

Zinc 

11,887 

Other  articles  . .  Talue  * 

- 

71,863 

63,210 

2,162,042 

2,428,450 

Exports  op  Dbtjgb  and  Chemicals  for  Month  ending 
30th  November. 


Quantities. 

Valuos. 

Articles, 

1893. 

1894. 

1893. 

1894. 

£ 

£ 

477,014 
68,747 

721,026 

130,459 

134,640 

28.575 

171,928 

Bleaching  materials    ,, 

49,654 

Chemical  manures.  Tons 

20,240 

16.547 

162,587 

141,522 

.. 

•  • 

S2.715 

86,270 

Other  articles  ...       „ 

•• 

•• 

266,455 

258,703 

•• 

•• 

674,972 

703,077 

iflontblp  patent  list. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  iti 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  aecepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

22,524.  J.  H.  Bowden.  Improvements  in  apparatus  for 
drying  china-clay,  starch,  or  other  suitable  materials. 
November  21. 

23.031.  H.  J.  Haddan. — From  the  Ferry  Manufacturing 
Co.,  United  .States.  Improvements  in  apparatus  for  car- 
bonating  liquids.     Complete  Specification.     November  27. 

23.032.  H.  J.  Haddan. — From  the  F'erry  Manufacturing 
Co.,  United  States.  Improvements  in  the  method  of  and 
means  for  carbonating  liquids.     November  27. 

23,220.  J.  A.  Yeadon  and  W.  Adgie.  Improvements 
in  apparatus  for  producing  or  revivifying  animal  charcoal 
and  other  analogous  materials.     November  30. 

23,235.  J.  Foster.  Improvements  in  and  relating  to 
evaporating  apparatus.     November  30. 

23,956.  S.  J.  Robinson  and  S.  Pope.  Improvements  in 
open  hearth  steel  -  melting  furnaces  and  regenerative 
furnaces  generally.     December  10. 

23,9G1.  J.  Weir.  Improvements  in  and  connected  with 
steam-heated  evaporators.     December  10. 

24,199.  J.  A.  Fisher.  Improvements  in  non-conducting 
compositions  for  coating  boilers  and  for  like  uses. 
December  12. 

24,447.  M.  Otto.  Improvements  in  apparatus  for 
distillation.     December  15. 

24,457.  E.  G.  Scott.  Improvements  in  evaporating  brine 
and  other  liquors,  and  apparatus  therefor.     December  15. 


Complete  Specifications  Accepted.* 

1893. 

22,736.  A.  F.  Beyer  and  A.  G.   Beyer.     Improvements 
in  and  connected  with  apparatus   for    cooling,  solidifying, 
drying    substances    in     a    liquid    or    viscous    state. 


and    drying    substances 
November  28. 

23,069.  R.  Cunliffe. 


See  Class  XVII. 


dryiDg 


1894. 

1790.  D.  Stewart.     See  Class  XVI. 

1866.    O.    Hamilton.       A    new     or     improved 
apparatus.     Decembers. 

3665.  H.  Evers-Swindell.  Improved  manufacture  of  gas 
retorts,  also  applicable  to  other  tubular  objects  of  fire-clay 
or  earthenware,  and  apparatus  therefor.    December  19. 

3702.  W.  Chorley.     Improvement,  in  machinery  for  the 

compression  of  air  or  other  elastic  fluids.     December  19. 

18,992.  H.  L.  Doulton  and  A.  W.  Manger.'  Improve- 
ments in  the  process  of  and  apparatus  for  softening  waters 
and  purifying  waste  liquors.     November  28. 

19,085.  A.  Miiller.  Improvements  in  apparatus  for 
effecting  the  absorption  of  gases  by  liquids  and  for  cooling 
gases.     November  28. 

20,202.  E.  Entwisle. — From  W.  L  Wallis.  Improve- 
ments in  means  and  apparatus  for  treating  smoke  and 
fames,     November  28. 
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2l,3S6.     \\       P,     Thompio  n     .1      Furbi 

Improvements  in  muffl  er  19 

9] ,77s.  l    S,   Mc U  [mprovei 

i    of   siilpli  n   ■  acid    mi  l    ■■ 
liquids.     1 1.  comber  19. 


II.— FUEL,  GAS,  and  LIGHT. 

Am.K'iTiin*. 

17,771  \.  W.  Felton.  Improvements  in  ipparntus  Poi 
producing  and  burning  gas  to  heat  furnaces.  Filed 
November  I ,  date  claimed  September  18,  l*.>4. 

93,459.  II.  \.  Allport  and  A.  Crossley.  Improvements 
in  coke  ovens  and  in  the  method  of  removing  and  utilising 
the  products  of  combustion  from  such  coke  ovens, 
dot  ember  90. 

29,504.  S.  Banner.  Improvements  in  deodorising  ami 
bleaching  hydrocarbons  and  volatile  oils  or  spirits. 
November  91. 

92,615.  I..  Denayrouze.  Method  of  and  apparatus  for 
illumination  by  means  of  combustible  gas  with  forced  supply 
produced  by  electrical  energy.     November  92. 

0.  1!.  V.  Horsfall.  Improvements  in  retorts  for 
distilling,  cracking,  or  gasifying  oils,  tars,  or  any  liquid 
hydrocarbons.     November  30. 

93,278.  J.  M  Bosselaar  and  .1.  F.  M.  van  den  EUhout. 
Improvements  relating  to  the  manufacture  of  gas  and  to 
apparatus  therefor.     November 

l''!.'2'.i7.  N.  \au  der  Sleen  and  A.  Sclinellen.  Improve- 
ments in  and  relating  to  an  apparatus  and  a  method  for 
causing  chemical  changes  of  gases  and  mixtures  of  gases  by 
dark  electric  discharges.     December  1. 

23,559.  F.  J.  Koopinann.  Improvements  relating  to  the 
manufacture  of  artificial  fuel.     December  4. 

A.  Greg.    The  purification  of  and  utilisation  of 
wood-gas  for  illuminating  purposes.     Decembers. 

33,662,  J.  Henderson.  Improvements  in  or  relating  to 
gas  retorts  and  such  like  apparatus.      December  5. 

33,859.  W.  S.  Tailyour.  Improvements  in  the  utilisation 
of  natural  and  artificial  mineral  or  hydrocarbon  oils  and 
their  various  products  and  by-products  in  the  production  of 
heat  and  making  and  enriching  gas.     December  7. 

.'6.  C.  Weygang  and  The  Petroleum  Products 
Syndicate,  Lim.  Manufacture  of  artificial  fuel  from 
petroleum.     Complete  Specification.     December  10. 

15  A.;'..  Glasgow.  Improvements  in  the  method 
and  apparatus  for  carburettiog  water-gas.  Complete 
Specification.     December  10. 


Complete  Speci  pi  cations  Accepted. 

1893. 

22,638.  E.de  Pass. — From L.  J. Baptiste.  Improvements 
in  machines  far  the  manufacture  of  hollow  candles. 
.November  28. 

83,433.  \V.  R,  Herring,  Improvements  in  and  in  appara- 
tus for  manufacturing  oil  gas.     December  5. 

).  .1.  11.  ft.  Dinsmore.    Improvements  in  or  connected 
with    apparatus    for    making   gas    from    coal    or   analc 
material.     December  r2. 

1894. 

1231.  F.  B.  Hill  and  R.  D.  Brett.  Improvements  relating 
to  the  burning  of  hydrocarbons  for  heating  and  lighting 
purposes,  and  to  apparatus  therefor.     November  28. 

123s.  D.  Hancock,  .1.  13.  Craig,  and  A.  II.  Hancock. 
Improvements  in  or  relating  to  the  employment  of  air  for 
lighting  and  heating  purposes.      December  19. 


P.  H.  I  tnprovi  no  i  ■ 

b  ol      ood  I 

the  util 

J.  G       •  ■•  and  II    \< mour      Ini| 

employ.  .1  tbi  n  for,     Novcmbi 

'     <     fValkei      Impi hi  nti  in  »p| 

U-'  l  in  the  purification  o 
h'o         Deo  mbi  r  ."■. 
- 188    i     J.  Yai  tiold      Improvements  in  I  be 
ployi  I  in  the  produi  tion  ol   ozoni 
ber  12. 

A  in  «  in  iinpr.o   ■!  manul 
of  briquettes  or  artificial  fuel  bloi    -      l  • .   ember  19. 
iisu.  C.  \v.  Pinkney,     Improvements  in  and  apps 
manufacture  of  gas  suitable  foi 
or  foi  heatii  December  12. 


III. 


TAR 


-DESTRUCTIVE  D1B1  Ii.l.  VIluN, 
PBODTJCT8,  Bro. 

Application. 

\.  Weil  and  A.  Goutierre.     New  "r  in. 
system  of  and  tpparatus  for  the  simultaneous 
and   distillation  of  animal  and  vegetable  matters,  and  the 
very  therefrom  of  useful  products.     December  1. 


IV.— COLOURING  MATTERS  and  DYES-. 

Applications. 

22,454.   II-    E.    Newton.—  From    The    Farbenfa 
vonnals  F.  Bayer  and  Co.,  Germany.    The  manufacture  or 
production  of  dyestuffs  and  materials  therefor.     November 
20. 

22.5:!3.  ().  Imray.— From  W.  J.  MathesonandCo.,  Lim.. 
United   Matt-.     Manufacture  of    colouring    matter    6 
logwood.     November  2 1 . 

22,603.  J.  Y.  Johi  -ii    id,   Badisohe  Anilin  and 

Soda  Fabrik,  Germain.  The  manufacture  and  production 
of  new  black  colouring  matter,  and  the  production  of  black 
colour  on  vegetable  fibre.     November  ±1. 

22,743.  I.  G.  Williamsand  A.Turner.     Improvements  in 
dyi  -.      November  23. 

;.  J.  Imray. — From  La  Some'ld  Anonyme  I. - 
Matieres  Colorantes  et  Produits  Chimiqnes  de  St.  I1 
I  ranee.  Manufacture  of  new  blue  colouring  matters  which 
it  alkaline  carbonates.  November  36. 
l'l'.'.iH.  S.  Pitt— From  I..  Cassella  and  Co.,  Germany. 
The  production  of  fast  yellow  dyestuffs  from  the  sulpbo 
acids  of  debydrothiotoluidine  or  analogous  bases.     Novcm- 

5    ('.  D.  Abel.— From  The  Actien 
Anilin    Fabrikation,   Germany.     Manufacture    of  dtchlor- 
tolidine  and  of  colouring  matters  therefrom.     December  3. 

-  i.  II.  E.  Newton.— From  The  I  arbenfabriken  vor- 
mals  F.  Haver  and  Co..  Germany.  The  manufacture  or 
productioi  tring   matters  and   materials    therefor. 

ber  4. 

i  ii  i  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  The  manufacture  t 
production  of  derivatives  of  hydroryanthraquinone.  De- 
cemb' 

1       B.    Aspinall.     Improvements    in    obtaining 
colouring  matters  from  cotton-seed  oil  and  other  like 
uber  11. 


1242 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Dee.  si,  ism. 


Complete  Specifications  Accepted. 
1894. 

1227.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F  Bayer  and  Co.  Improvements  in  the  manufacture 
of  a,-.  o^-dmydroxynaphthaWe-a-monosulpbo  acid.  No- 
l  28. 

12-29.  II.  E.  Newton. — From  Tin-  Farbenfabriken  vor- 
nuds  F.  Bayer  and  Co.  The  manufacture  or  production 
of  dyestuffs  by  means  of  trihydroxynapbthalenemonosulpbo 
acid.     November  2S. 

1555.  H.  Loesuer.  Manufacture  of  azoxy  compounds  of 
the  aromatic  series.     November  28. 

1641.  G.W.Johnson.  From  Kalle  and  Co.  Improve- 
ments in  the  manufacture  of  new  azo-dyestuffs.  November 
28. 

1920.  S.  Pitt. — From  L.  Cassella  and  Co.  The  production 
of  periehlornaphtoldisulpho  acid  and  disazo  dyestuffs 
therefrom.     December  5. 

2306.  H.  Loesuer.  Improvements  in  the  manufacture 
of  ortho-nitro-toluene,  meta-  and  para-azoxytoluene,  meta- 
and  para-toluidin.     December  5. 

2325.  H.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  hydroxyanthra- 
ouinone  quinolines.     December  12. 

2303.  Read,  Holliday,  ami  Sons,  Lim.,  and  K.  B.  Elbel. 
The  manufacture  of  "a  bluish-red  dye  belonging  to  the 
rosir.duline  series.     December  12. 

2591.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  dyestuffs.  De- 
cember 12. 

2592.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  aud  Co.  The  production  of  azo  colouring  matters 
upon  fibres.     December  12. 

2758.  J.  Allschul.  Manufacture  of  a  new  diazo  com- 
pound for  use  in  dyeing  and  printing.     December  12. 

3026.  C.  D.  Abel  —From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  new  bases  containing 
sulphur  of  their  sulpho  acids  and  of  colouring  matters 
derived  therefrom.     December  12. 

3032.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  azo  dyestuffs. 
December  19. 

3036.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  of  new  mordant-dyeing 
colouring  matters  and  intermediate  products  relating  thereto. 
December  19. 

3113.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  colouring  matters. 
December  19. 

3301.  S.  Pitt.— From  L.  Cassella  and  Co.  Trisazo  dye- 
stuffs.     December  19. 

3397.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  of  new  nitrosamine  com- 
pounds suited  for  use  in  the  preparation  of  diazo  com- 
pounds.    December  12. 

3474.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  of  new  mordant-dyeing 
colouring  matters.     December  5. 

3843.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikaticn.  Manufacture  of  colouring  matters. 
December  19. 

6193.  B.  Willcox.— From  F.  von  Heyden,  Nachfolger. 
Improvements  in  the  treatment  or  purification  of  commercial 
t  iluol-sulpho-amide.     December  5. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

22,366.  E.  Esser  and  P.  Scheider.  Machine  for  treating 
textile  fabrics.     Complete  Specification.     November  19. 

22,416.  R.  J.  Maclean.  An  improved  method  or  process 
for  producing  mixed  coloured  silk  yarn.     November  20. 

22.595.  W.  P.  Thompson. — From  J.  F.  Kerr,  United 
States.  A  new  or  improved  method  of  softening  vegetable 
fibres.     Complete  Specification.     November  22. 

22,785.  J.  B.  Fearnley  and  J.  S.  Fearnley.  Improve- 
ments in  the  waterproofing  of  textile  fabrics  and  in 
apparatus  therefor.     November  24. 

22,969.  R.  J.  Kastrick.  Improvements  in  the  treatment 
of  rhea  and  other  fibrous  plants.     November  27. 

23,118.  P.  P.  Faure.  Improvements  in  the  method  of 
and  machinery  for  decorticating  ramie  and  other  textile 
plants  and  leaves.     November  28. 

23,872.  W.  Warburton.  Improved  method  of  and  appa- 
ratus for  rendering  textile  fabrics  or  paper  waterproof  aud 
porous.     December  8. 

Complete  Specifications  Accepted. 
1893. 

24,769.  J.  H.  Openshaw.  Improvements  in  the  manufac- 
ture of  cloths  known  as  cotton  cords.     December  19. 

24,904.  P.  P.  Craven.  Improved  process  and  machinery 
for  glazing,  polishing,  and  finishing  textile  fabrics. 
December  5. 

1894. 

943.  E.  B.  Manby.     See  Class  XIV. 

3554.  J.  V.  Eves.  Improvements  in  the  treatment  of 
wet  spun  flax  yarn.     December  19. 

20,341.  G.  C.  Franklin.  Improvements  in  broad  silk 
pieces,  and  in  the  manufacture  of  the  same.     December  12. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

22,603.  J.  Y.  Johnson.— From  The  Badische  Aniiin  and 
Soda  Fabrik,  Germany.     .See  Class  IV. 

23,119.  J.  Arnold.  Improvements  in  or  relating  to 
dyeing.     November  28. 

26,741.  S.  H.  Sharp.  Improved  method  and  machinery 
or  apparatus  for  producing  designs  on  textile  and  felted 
fabrics  aud  the  like.     Complete  Specification.     December  6. 

Complete  Specifications  Accepted. 
1894. 

1656.  J.  C.  Mewburn. — From  La  Societe  Leblois  Piceui 
et  Co.  Improvements  in  preparing  for  bleaching  and 
dyeing,  aud  in  bleaching,  dyeing,  and  washing  vegetable 
textile  material,  and  in  apparatus  therefor.     November  28. 

18,218.  J.  Bolet.  An  improved  machine  for  printing  on 
textile  fabrics  aud  the  like.     November  28. 
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Vii.—  Arms,  ALKALIS,  oat  sai.i- 

Arri.n  vnoNS. 

82,316    R     Pi  irson.     [mprovements    ia    the  method  i>i 

f  brine.     November  1 9. 

II.  ii   T  Beilby,     The conversion of sulpho-ayanides 
iuici  ferrocyanidi  s.     November  21 . 

Peil  seh.     [mprovements  in  the  m  tnul 
of  sulphides  of  the  dkalis.     November  22, 

E    .i    Brock,  A.    I     \\  ii.  ing,  and   1.  Hm  ler      lm- 
provements  in  the  rrCnimeiil  of  solutions  < > t  sine  ehloi 
for    the    purificati  ia    thereof    for    electrolytic    pnrp 
November  34. 

89,887    .1.  Brock,  V.  I-    Wareing,  sod   !■'.    Hurter.     [m- 
1'iiivi  im nis  in  nod  relating  to  the  treatment  of  Bolutiu 
chloride  ol     inc  for  the  purification  thereol  for  electro 
purposes.    November  34. 

-  J  Brock,  \  i:  Wareing,  and  F.  Hurter.  Im- 
piovemenis  in  the  utilisation  of  sine  blende  tor  obtaining 
metallic  sine  and  sulphur,  and  in  effecting  the  decomposi- 
tion of  common  salt  for  the  production  of  soda  and  chlorine. 
November  24. 

88,844.  1.  Levinstein.  Improvements  in  the  method  of 
and  apparatus  for  concentrating  sulphuric-  icid.  Novem- 
ber 36. 

98,833,  .1  W.  Walker.  Improvements  in  obtaining  a 
continuous  supply  of  hydrochloric  acid  or  nitric  acid  gas, 
and  in  utilising  acid  sulphates.     November  26. 

38,862.  W  Garroiray.  Improvements  in  the  manufac- 
ture of  eliminate-  and  of  nitric  acid.      November  26. 

29,917.  J.  Brock,  A.  F.  Wareing,  and  1'.  Hurler.  Im- 
provements in  the  treatment  of  the  residual  solution- of  the 
ammonia  soda  process,  and  in  the  recovery  therefrom  of 
ammonia  and  chlorine,     November  26. 

88,262.  C.  F.  flaws.  Improvements  in  the  roasting  of 
sulphide  ores.     November  30. 

83,274.   L.   P.  Hulin.      Process   and   apparatus   for  the 
conjoint   manufacture   of   metallic    peroxides   and  caustic 
alkalis.      Filed   November  30.      Date  applied  for  M 
■    •  .  being  date  of  api  lication  in  France. 

"  '  I..  P.  Hulin.  Process  and  apparatus  for  the 
manufacture  of  caustic  alkalis  from  alloys  of  the  alkali- 
metals.  Piled  December  l.  Date  applied  for  Maj  9, 
1894,  being  date  of  application  in  France. 

24.113.  J.  Holt  and. I.  (i    I.orrain.      See  Class  Will.  A 

24,313.  A.f  von  Gratz.  Improvements  in  the  manufac- 
ture or  production  of  illuminates  of  alkalis.      December  11. 


COMTLKTE    SPECIFICATIONS    ACCEPTED. 
1893. 

24,563.  M.  N.  D'Andria.  Improvements  in  and  con- 
meted  with  the  manufacture  of  magnesium  hydrate. 
December  19. 

1894. 

y.     improvements  in   apparatus  for  pro- 
ducing ferro- ferric  and  ferric  oxides.     December  12. 

2696.  A.  R.  Davis.  Improvements  in  the  production 
of  sulphate  of  manganese  and  oxide  of  iron.     December  12. 

3037.  J  Brock,  and  others.  Improvements  in  and 
apparatus  for  the  treatment  of  "  caustic  -alts  "  obtained  as 
a  by-product  in  the  manufacture  of  caustic  soda.  De- 
cember 1!). 

6621.  J.  R.  Headman.  Improvements  in  obtaining 
cyanides  and  ferrocyanides.     December  5. 

21,778.  I.  S.  MeDi  ugali.     Nee  Class  I. 


VIII.— GLASS,  rni  inn.  un  BABTHBNV7ABB. 

A  i  i 

II      Gurnard      Imp 
hollow 

■ 

for  .1 

D.  M 

23,974    T    Vrrowsmith,  H.  I  th,  and  J.  Arrow- 

smith.     I  in | .i  i  of  thimbli 

supporting    p  whilst     b  nplete 

Specificatiou 

COMPLETE    SPECIFICATIONS    ACCEPTED. 
1S94. 

I.  F.  von   Hardtmuth.     Improvements    in 
(or  the  production  of  tiles  and  other  ceramic  wan       !>•- 

ceuib.  i 

11.  T.  II.  Stubbs.     Improved  method  or   methods  of 
decorating  tiles  or  the  like.     December  ii'. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOBTABS, 
vnd  CEMENTS. 

Applications. 

22,308    C.G   Picking,    Impi  in  bricks  or  blocks 

mployed  in  the  construction  of  the  Boors  of  fireproof 
and   other  buildings.      Complete    Specification.      N 

her  19. 

22,449.  M.  Tliury.     (mprovements  --for  manu- 

facturing   compressed    bricks,    such    as    briquettes    from 
granular  or  pulverulent  mat.  rials.     November  20. 

22.6:53.  .1.  Leuba.     An  improved  paving  stone.     Novem- 
ber 28. 

22,793.  W.i  irr.    [mprovements  in  concrete  and  composite 
buildings  or  strwetwre-.     November  24. 

2:;, 1-3.  W.  p.  Campbell-Everden.     An  improved  method 
of  and  means  for  mixing  I    other  materials   of  a 

similar  nature,  more  especially  suitable  for  use  in  the  manu- 
facture of  cement.     Novenib.  :   3  - 

..  ,1.  K.  Stephenson.     Improvements  in  the   manu- 
facture of  bricks  or  building  blocks  and  the  like.     Decem- 
- 

2:t,;US.  T.Potter.     Improvements  in  the  construction  of 
fireproof  floors  and  ceilings.     December  -. 

24,139.  J.  Bromilow.     Utili:  ■ 

produce     substitute-     for     bricks,     -tone,     and     concrete. 

nber  12. 


Couplets  Specifications  Accepted. 

1894. 

1157.    H.    II.    Lake — From    15.    Gran.       Improvements 
relating   to  the   mai  marble.     1 

her  18. 

14-J7.  A.  McAra.     (mprovements  in  the  manufacture  of 
Poi  mei  "      No 

i.  J.   EUiol  "  on    for   repairing 

an v  natural  stone  and  refacing  cement  floors  .  n  for 
making  imitation  -tone  and  bricks  of  any  colour.  Decem- 
ber 
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19,4:;7.  E.  Tortora.  Improvements  relating  to  the 
treatment  of  terra-eotta,  wood,  clay,  gypsum,  limestone, 
and  other  materials  for  preserving  and  other  purposes. 
December  5. 

50.  L.    Supper.     Improvements   in   walls    and   wall 
plates  or  slabs.     December  5. 


X.— METALLURGY,  MINING,  Ere. 
Applications. 

19,510a.  H.  G.  Partin.  Solder  for  aluminium.  Filed 
December  6.     Date  claimed  October  13,  1894. 

22,415,  P.  Inch.  An  improved  composition  of  metals. 
Complete  Specification.     November  20. 

22,514.  A.  J.  Hobson.  An  improved  metallic  alloy  for 
use  in  the  manufacture  of  pocket  cutlery.  Complete  Speci- 
fication.    November  21. 

22,657.  G.  Hookham.  A  new  metallic  alloy  for  cartridge 
cases  and  articles  subjected  to  high  temperatures.  Novem- 
ber 23. 

22,740.  L.  Oliven.  Improvements  in  or  relating  to  the 
soldering  of  aluminium  and  its  alloys.     November  23. 

22,797,  W.  J.  Langham.  An  improved  method  of 
utilising  bosh  dirt  in  the  manufacture  of  iron  and  steel. 
.November  24. 

22,903.  J.  J.  Atkinson.  An  improvement  in  the  manu- 
facture of  composite  sheet  metal.     November  26. 

23,006.  L.  C.  Daumas.  An  improved  process  for  the 
extraction  of  gold  from  its  ores  and  apparatus  employed 
therefor.     November  27. 

23,065.  A.  J.  Maskrey.  An  improvement  relating  to  the 
manufacture  of  tin  and  terne  plates.     November  28. 

23,385.  A.  Carter  and  E.  Purser.  Improvements  in  the 
manufacture  of  iron  from  iron  sand.     December  3. 

23,518.  W\  Fairweather.  From  G.  \V.  Webber,  United 
States.  Improvements  in  the  cyanide  procesr,  of  recovering 
gold  from  its  ores.     December  4. 

23,557.  J.  Pfleger.  Improvements  in  or  relating  to  pro- 
cesses for  the  extraction  of  gold  and  silver  from  ores. 
December  4. 

23,739.  J.  Pfleger.  Improvements  relating  to  the  extrac- 
tion of  gold  or  silver  from  their  ores.     December  6. 

23,855.  P.  H.  Bertrand.  An  improved  method  of  pro- 
ducing magnetic  oxide  on  wrought  or  cast  iron.  Decem- 
ber 7. 

24,092.  E.  Meyer.  Improved  process  for  disintegratiug 
Thomas  slag.     Complete  Specification.     December  11. 

24,278.  C.  D.  Abel.  From  Electricitats-Gesellscbaft 
Gelnhanseo.  niit  beschrankter  Haftung,  Germany.  Method 
and  apparatus  for  the  production  of  metals  aud  other  fusible 
materials  in  pulverulent  form.     December  13. 

24,360.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Improvements  in  or  connected 
uith  the  coating  of  iron  or  steel  articles  with  nickel,  cobalt, 
silver,  platinum,  and  like  metals.     December  14. 


Complete  Specifications  Accepted. 

1893. 

23, 192.  E.  T.  Zohrab.  An  improved  method  of  hardening 
or  converting  into  steel  the  surfaces  of  iron  plates  aud  other 
objects  made  from  iron.     December  12. 


24,704.  D.  W.  Sugg.  Improvements  in  the  manufacture 
of  alloys.     November  2S. 

21,7  67.  W.  Jenks.  Improvements  in  furnaces  for 
annealing  iron  and  steel  sheets,  and  in  other  furnaces 
employed  in  the  manufacture  or  treatment  of  iron  and 
steel.     December  5. 

24,939.  H.  L.  Salman.  Improvements  in  the  treatment 
of  gold  ores.     December  12. 

2H.247.  I).  W.  Sugg.  An  improved  metallic  alloy. 
November  28. 

20,422.  W.  P.  Thompson.— From  E.  Bertrand  and  O. 
Thiel.  Improvements  in  the  manufacture  of  steel,  steely 
iron,  or  homogeneous  metal.     December  5. 

20.615.  J.  C.  Fell.— From  F.  A.  Gooch  and  L.  Waldo. 
Improvements  in  processes  for  reducing  aluminium. 
December  5. 

20.616.  J.  C.  Fell.— From  F.  A.  Gooch  and  L.  Waldo. 
Improvements  in  processes  for  reducing  aluminium. 
December  5. 

20,872.  P.  de  Wilde.  A  method  for  the  extraction  of 
gold.     December  5. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

22,613.  J.  C.  Kichardson.  Improvements  in  or  relating 
to  the  electro-chemical  decomposition  of  solutions  of  salts. 
Complete  Specification.     November  22. 

22.965.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  or  relating  to  electrically  heating 
metal  or  other  conducting  bodies,  or  welding  metals  electri- 
cally.    Complete  Specification.     November  27. 

22,973.  C.  S.  W.  Brown.  Improvements  in  and  relating 
to  storage  batteries.     November  27. 

23,117.  L.  P.  Ilulin.  An  improved  electrolytic  process 
and  apparatus  for  obtaining  rich  alloys  of  the  metals  of 
the  alkalis  or  alkali  earths  and  the  production  of  halogen 
elements.  Filed  November  28.  Date  applied  for  May  5, 
1894,  being  date  of  application  in  France. 

23,160.  E.  L.  Levetus.  Improvements  in  and  relating 
to  primary  batteries  and  such  like.     November  29. 

23,198.  L.  P.  Ilulin.  Process  for  the  treatment  of  certain 
metallic  alloys  for  the  manufacture  of  elements  for  voltaic 
batteries  and  caustic  alkalis  or  their  derivatives.  Filed 
November  29.  Date  applied  for  May  7,  1894,  being  date 
of  application  in  France. 

23,441.  J.  C.  Fuller  and  G.  Fuller.  Improvements  in 
and  connected  with  galvanic  batteries.  Complete  Specifi- 
cation.    December  3. 

23,486.  F.  L.  Berners  and  F.  Griffin.  Improvements  iu 
or  relating  to  secondary  batteries  or  accumulators.  Decem- 
ber 4. 

23,553.  L.  Wagner  and  J.  Marr.  Improvements  in 
apparatus  for  the  electrical  treatment  of  beer  or  other 
liquid  or  material.     Complete  Specification.     December  4. 

23,590.  H.  T.  Harnett.  Improvements  in  gas  batteries. 
December  5. 

23,669.  The  Cowper-Coles  Galvanising  Syndicate,  Lim. 
and  S.  O.  Cowper-Coles.  Improvements  in  or  connected 
with  the  electro-deposition  of  zinc  upon  iron.     December  5. 

23,679.  La  Societe  des  Cuivres  de  France.  Process  for 
the  manufacture  of  metallic  aiticles  by  electro-deposition. 
Filed  December  5.  Date  applied  for  May  22,  1894,  being 
date  of  application  in  France. 
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\         I  lark.— From  Ln  ( luivn  -  tie 

Prance,  Fran*  ■        \    process 

compressed   electrolytic    copper,  up]  to   other 

being  deposited  b 

—    <;.  Plainer.      \n  improved  charging  material  for 
galvanic  elements.     Complete  Specification.     December  •. 

24,897.   W",    McChleary.     An   improved  porous 
an  electric  generator  or  battery.     December  14. 

84,364.  P.   ile   Wilde.     Improved    method    of    treating 
batter]  slimes  from  gold  mines.     December  14. 


Complete  Specifications  Accepted. 

1893. 

28,674.  K.  Eaddan.— From  11.  Biguelle.  Improvements 
in  or  relating  to  electric  regenerative  batteries  or  accu- 
mulators and  in  porous  cells  therefor,     November  28. 

i.  P.  Schoop.    Improvements  in  electrolytic  vessels 
for  primary  and  secondary  batteries  or  accumulate  ii 
other  processes  of  electrolytic  decomposition  and  electrolytic 
action,  such  as  lor  the  extraction  of  metals  from  their  ores 
electro-depositions,  and  the  like.     December  1-. 


1894. 

194.  W.  P.   rhonipson, —  From  C.   L.  Coffin.     Improve- 
iiicnts     in     apparatus    tor    heating     or    working    metals 
'electrically.    December  •">. 

,*3.").  J.  Hargreaves  and  T.  liird.     Improvements  in  the 
struction  of  electrolytic  apparatus,  and  in  the  application 
thereof  in  oxidising,  chlorinating,  and  analogous  proci 
'.  I    ember  19. 

•J487.     C.    .1.    Hall.      Improvements   iu   or   relating   to 
secondary  batteries.     November  28. 

J.  11.  II.  Lake.  From  I.  L.  Roberts.  Improve- 
ments  relating  t.>  electrolysis  and  to  apparatus  therefor. 
November  88. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 


S     I     tss  II. 

Improvements 

November  :>s. 


in  dry  soap.     Com- 


■jL',:.ci4.  s.  Banner. 

i.  H.  Heaton. 
plete  Specification. 

der.     Improvements   iu   the  methods  of 
iverj  of  oils  or  fatty  substances  from  clays,  sands,  ores, 
mine  slimes,  or  finely-divided  substances.     November  30. 

5.  £  Weygang  and  The  Petroleum  Products  Syndi- 

.    l.im.      Manufacture    of    saponaceous   pi. "liar-   from 
petroleum.     Complete  Specification.     December  10. 

24,080.  D.  H.  McClelland  and  li.  D  Jackson.  Im- 
provements iu  and  connected  with  oil  purifiers.  Complete 
Specification.    December  11. 

i>4,i>9o.  F.  B.Aspinall.     Se<  ClassIV. 

14, lu.;.  S.  Banner.  Improvements  in  the  treatment  or 
oxidation  of  fixed  oils,  fats,  and  the  like,  and  the  application 
thereof  as  a  menstruum  for  paint,  varnish,  oil-cloth,  and  the 
like.     December  11. 


1894. 

\ 

I 


I 


Impt  c 


I !  the  method 

for  form 


XIII.— PA  IN  is.  imcmi  \i-     VARNISHES, 
RESINS,  INDIA-RUBBER,  1 

Applications. 

22,363.  A.  Gutensohn     An  improved]  .  im  an- 

used  therein,  for  the  man  sedlead.     N 

ber  19. 

:  Bergeon,  Improved  method  of  and  appa- 
ratus tor  effecting  the  vulcanisation  of  caoutchouc  articles. 
November  aCc 

6.  W.   P.  Thompson.  -From    M  ,    jur,., 

I  niteil  States.       Improvements  in  or  relating  to  the  ] 
tion  of  compounds  applii  nts  t  ..r 

lating    and    waterprool 

vulc -  r  and   gum   compounds,  and   foi 

purposes.     Complete  Specification.     November  '27. 

23,849.  .1.  llniii,ia\  and  A.I  ameron.     Animprovi 
fouling  paint.     Complete  Specification.     December  7. 

24,049.  J.  Moore,  . I.  Sampson,  and  I  I.  Whitelow.  Im- 
proved substitute  for  india-rubber,  and  improvements  in  the 
process  of  producing  the  same.      December  11. 

24,103.  S.  Banner.     See  Clas-  XII. 

24,199.  .1.  A.  Fisher.     S  iss  I. 


Complete  Specification-  Accei  ckd. 

1894. 

--42S.  D.  J.  Harris.  A  composition  or  solution  for 
making  waterproof,  hardening,  and  preserving  the  soles  of 
hoots  and  shoes.     December  12. 


-    A.  J.  Boult.     From  G.  Philippe, 
paint  for  mirrors.     December  19. 


Impermeable 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

22,968.  W.  R.  Barp.  Improvements  iu  or  relating  to  the 
treatment  of  hides  for  the  manufacture  of  leather.  Novem- 
ber 27. 

Zimmermann. — From  The  Chemische  Fabrik 
aui  Actien  vormals  F.  Schering,  Germany.     A  pro 
rendering    insoluble    albumen    and    albumen-like     matters. 
casein,  albumose,  and  the  products  of  conversion  of  glue 
and  gelatine.      December  4. 

24.40I  J.  Marshall.  Improvements  in  the  method  of 
separating  hair,  wool,  and  fur  from  skin  or  hide.  Decem- 
ber 15. 

24,442.  i'.  Blent  (i.  Hate.     Improvements  io 

coloured  and  in  apparatus  for  the  production 

of  the  same.     December  15. 
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Completk  Specifications  Accepted. 

- 

B.  H.  Neil.      Improvements    in    the    treatment    of 
leather.     December  12. 


1894. 

943.  E.  I?.  Manbv.  An  improvement  in  the  sizing, 
dressing,  and  finishing  of  textile  products,  and  material  for 
that  purpose.     Dei  ember  12. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

22.756.  T.  T  wy  nam  and  F.  T.  Barnett.  Improvements 
in  the  manufacture  of  fertilisers.     November  24. 

24,013.  A.  J.  Tbovoye.  A  new  composition  for  im- 
proving the  soil.     December  1 0. 

24.063.  W.  P.  Thompson. — From  Wirth  and  Co.,  Ger- 
many. An  improved  process  for  obtaining  dry  manure  and 
ammonia  from  feces  or  fa>cal  matter,  and  apparatus 
therefor.     December  11. 

24,092.  E.  Meyer.     .See  Class  X. 

24,365.  A.  L.  Radford  and  M.  F.  Hutton.  Improved 
binding  composition  for  use  with  fertilising  and  other 
substances.     December  14. 


Complete  Specifications  Accepted. 

1893. 

24,465.  A.  R.  O.  Pieper.  Improvements  relating  »o  the 
manufacture  of  artificial  manure.     December  19. 

1894. 

792.  M.  C.  Ginster.  Improvements  in  the  manufacture 
of  manure  and  fertiliser.     December  5. 

20,971.  C.H.Thompson.  The  manufacture  of  improved 
fertilised  and  fertilising  materials  for  promoting  the  growth 
of  plants.     December  ■">. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Appu  cations. 
22,504.  S.  Banner.     See  Class  II. 

23.330.  \Y.  II.  Walker.  Improvements  in  or  relating  to 
the  treatment  or  manufacture  of  extracts  of  malted  grain  or 
tlie  like.     December  1. 

•  i  L.  Wagner  and  .1.  Marr.  Improvements  in 
apparatus  for  the  electrical  treatment  of  beer  or  other  liquid 
or  material.     Complete  Specification.     December  4. 

23,069.  R.  Cunliffe.  Improvements  in  machines  for 
drying  brewers'  refuse  and  other  substances  or  materials. 
December  5. 

23.224.  A.  Collette.     See  Class  XVIII.  A. 


Complete  Specifications  Accepted. 

1893. 

23,069.  R.  Cunliffe.  Improvements  in  machines  for 
drying  brewer's  refuse  and  other  substances  or  materials. 
December  5. 


25,052.  S.  H.   Sheldrake, 
preparation  of  ale  and  stout. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

22,568.  G.  Gin.  Improvements  in  the  method  of  and 
apparatus  for  purification  of  saccharine  syrups  or  liquids. 
November  21. 

22,726.  J.  V.  Johnson. — From  T.  von  Heyden,  Xach- 
folger,  Germany.  A  new  crystallised  sweet  compound 
called  crystallose,  and  process  for  manufacturing  the  same. 
November  23. 

Compiete  Specification  Accepted. 

1894. 

1790.  D.  Stewart.  Improvements  in  centrifugal  appa- 
ratus for  drying  and  purifying  sugar  or  other  crystalline  or 
granular  matters.     December  5. 


An  improved  process  for  the 
December  12. 


1894. 

2966.  W.  R.  Reffell.     An   external   mashing  apparatus 

for  the   use  nf  brewers   and  others   in   mashing  malt  with 

water    or    raw  grain    liquor,    in      brewing    or    distilling. 
December  19. 

3076.  D.  A.  Blair.     Improvements   in  and   relating    to 
continuous  working  spirit  stills.     December  19. 

14.919.  L.  Prochazka.     An  improved  process  and  appli- 
ances for  mashing  and  brewing  in  breweries.     December  5. 


Timby.     Mechanism   for  ageing  liquors. 


19,662.  T.   R. 
November  28. 

20,796.  P.    Kropfand  A.  Gruell.     Improvements  in  and 
connected  with  the  fermentation  of  beer.     December  1 9. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

22,4:17.  J.  H.  Payne.  A  preparation  of  herbal  solutions, 
sauces,  and  similar  dietetic  materials,  in  tablet  or  block 
form.     November  20. 

23,194.  J.  Imray. — From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Improvements  in  the  preservation  of  alimentary- 
substances.     November  29. 

23,270.  G.  A.  Clowes.  A  new  or  improved  medicinal 
and  nutritive  compound  or  preparation.     November  30. 

23,853.  G.  Gaertner.  Process  and  appliance  for 
sterilising  oi  pasteurising  liquids  without  any  contact  with 
tile  atmospheric  air,  and  for  preserving  these  liquids  in 
sterilised  condition  and  preventing  their  motion  within  the 
vessels  in  which  they  are  kept.     December  7. 

24,113.  J.  Holt  and  J.  G.  Lorrain.  Improvements  in  the 
manufacture  of  vinegar.     December  11. 
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fi. — Sanittiry  ( 'hiimstt ±. 

83,415.  J .  S.  Pickering.     Improvements  in  or  relating  to 
precipitation  tanki  for  the  clarifli  itii 
bet  3. 

83,84"    Bncillite    Sewage    Pnrificatioo 
ami   A.    1'.    Hope.      Improvements  in  and  apparata 
treating  sewage,  sewage  effluent,  s,-\».i^,-  sludge,  oi  other 
like  waters  or  matters.     December  7. 


C. — Disinfectants. 

14,    1'.    M.   Speuce.     Improvements   in   disinfecting 
powders.     November  81. 

88,785.    i..    F.    Strawsou.      Improvements    in    copper 
ide.     November  -_'3. 

38,101.  A.  A.  Becherax.  A  new  or  improved  com- 
position or  preparation  for  the  destruction  of  insects. 
Novembei 

83,135.  C.T.Gardner.  An  improved  sterilising,  disin- 
fecting, and  deodorising  fluid.  Complete  Specification. 
November  29. 

30.  C.  Stern.     Improvements  in  preservativi 
pounds   for  fresh   meat   and  other  articles  of  food.     I  d 
oember  4. 

84,310.  E.  Andreoli.     Producing  disinfectants  and  anti- 
septics by  ozone.     Complete  Specification.     Filed   Decern 
her  li.    Date  applied  for  May    16,  ls:<4,   being   date  of 
application  in  Belgium. 


Complete  Specification^   ACCEPTED. 
A. — Chemistry  of  Foods. 

1893. 

83,834.   A.  Collet te.     Improvements  relating  to   the  prc- 
Stion     of    yeast      and     other     vegetable      and     animal 
Bubstanoes.     December  !-'. 

1894. 

1405.   1'.  T.  llond.     Improvements  in  the  preparation  of 
cheese.     November  88, 

24  15.  C.   Kidson. 
December  5. 


A  new   method  of  preserving  eggs. 


B. — Sanitary  Chemistry. 

1894. 

5819.  •'•  Schmerser  and  A.  Billig.  An  improved  process 
and  apparatus  for  impregnating  air  with  the  essence  of 
fir-wood.     December  12. 


C. — Disinfectants. 

1893. 

24,5!  1.  S.  Pilt. — From  The  Chemische  Fabrik  auf  Action 
vormals  E. Sobering.  Ac  improved  antiseptic, disinfectant, 
or  deodorant.     November  28. 


1894. 

21, si.",.    A.  1!.  1'.  U'egemtmd.     Process   for   the  manufac- 
ture of  a  solution  for  destroying  vermin.     December  19. 


XIX.— PAI'KIt,  P\-l  KIIUAUI) 


am  ioati 

\    •  Improvi  d 

I       l 
Dab    »p| 

[1  Vn    mi 

J  Ivor]       Novi  mb 

..    II.  G.  1  11      -i    Sommerville.       An 

improved  ap|  irati  r  marks  ii 

Decern 

2.  w  .  Worburtoti 


Complhtk  Bra  ii  ii  ltioke  Accepted. 
1894. 

3983.  B.  Cawthorn  and  J.  P.  Cornet.     Improvements  in 

tii.rou-  materials  in  the  manufac- 
ture of  paper.     December  19. 

30,051.  W.  P.  Thompson.     From  M   <  aprove- 

ii    or   relating    to    the    treatment 
tubes.     Novembi  i 


XX.— FINK   CIIKMICALS,    ALKALOIDS, 
BSSBNCES,   am.  BXTBAi 

Application  - 

22,nir.  II.    E.     Newl  From  ]  irbenfabriken 

vormals  I-'.  Bayer  and  Co.,  Germany,     The   manufai 
production  of  pharmaceutical  compounds      November 82. 

83,903.  F.   Ludy.       Manufacture   of   bismuthoxj 
gallate.     Complete  Specification.     November  36. 

-.   li.   Jurgensen   and   A.    Bauschlicher.     Improve- 
ments in  the  manufacture  of  acetone.     December  3. 

34,308.  T.  Chamings.     Germ  extract.      December  14. 

84,446.  M.  t  uto  and  A.   Verley.     Improvements  in  the 

manufacture  of  perfumes.     December  15. 

24.147.  M.  Otto.     Improvements  in  apparatus  for  distil- 
lation.    December  lj. 

Complete  Specifications  Accepted. 

1893. 

84,459.  S.  Pitt.— From  The  Chemische  Fabrik  anl 
vormals    Schering.     Improvements  in  the  manufacture   of 
hevulose.     November 

1894. 

12s7.  V.    W.    Warwick.      An   improved   pharmaceutical 

preparation  of  ferrous  salts.     December  5. 


XXI.— PHOTOGRAPHIC  PK'  urn 

MATERIALS. 

Application. 
\  latuson.       Improvements    in    an 
with   the   developing  of  photographs.       Complete 
ition.     November  27. 
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[Dec.  31. 1S9J. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

23.260.  C.  1'  Du  Buit.  Improvements  relating  to  the 
preparation  of  smokeless  powders  for  use  in  firearms  and 
for  other  purposes.     November  30. 

34,335-  A.  F.  Hargreaves.     Improvements  in  the  manu 
facrnre,  of  nitro-eellulose  ammunition.     December  13. 

Complete  Specifications  Accepted. 

1894. 

2144.  F.  .7.  Maubeuge.  Improvements  in  combined 
time  and  percussion  fuses.     December  19. 


30,281.  B.  Thieme.  An  improved  process  for  producing 
nitropentaerythrite  and  a  smokeless  explosive  therewith. 
December  5. 

21,331.  1!.  C.  Schiipphaus.  Improvements  in  pyroxylin 
compounds  and  in  the  processes  of  manufacturing  the  same. 
December  19. 


XXIII.— ANALYTICAL  CHEMISTRY. 
Application. 

22,472.     E.    Xatanson.      An    improved    apparatus    for 
analysing  gases.     November  20. 
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